
Pluribus IMP 1301 PLURIBUS V2.98 25-Jun-87 10 : 57: 29 
IMP Subroutines 

PAGE 49 
IMPSUB.PLR; 1 PAGE 

. comnt I 
RELOAD 

.stH1 IMP Sub,' outines . 

Routine to force a reload by smashing all checksums. 
and then jumping to the restart code. 
Call with JSB R4,RELDAD. never returns. 
I 

1308 7078 00B4 
130C 3078 FCOO 
1310 4008 4162 

FCOO 0400 

4162 7078 02FA 
4166 1207 
4168 7078 OOAE 
416C 3078 FC04 

4170 4898 
4172 4838 7EOO 

4176 4828 0020 
417A 5059 809E 

417E 575A OEB6 
4182 9AOD 
4184 3038 FC02 
4188 7078 60B8 
418C 8008 
418E 49F2 
4190 9B06 
4192 4E78 60B8 
4196 8C03 
4198 3207 
419A 8001 

419C 4938 0200 
41AO 88EF 

41A2 4E90 
41A4 81E9 

Page LCode ;called from all pages 

reload: 
setmap MO,mappkg 

jmp ,'el pkg 

Page Pk!;lCode 

re1pkg: 
1da r7,hot1 im 
addm rO, (-r7) 
1da r7.mapcom 
5ta r7.%map2 

1da r1.=nmseg 
lda r3.=nmseg ~ 08 * H200- H200 
repeat 

lda 1"' 2,= H20 
1da r5,m2Nmemseg(-r1) 
repeat 

if r5 . bit. blttab(-r2) 

sta 1'3, %map1 
1 da "7, mI ll t 1 1m i t 
Ifnot quit 

;jump to code on the package page 

;force reload; smash all cksums . 
;smash local checksum 

;how much memory • 16 
; 1 ast map 

; 16 pe,' ~Io,'d 

;existing memories. 
; f 0" eacll pEI!;Ie 
;page exists. 

; last cksummed word . 
;page truly there . 
;addr of last word in cksum . sub r7. =~Io,' ds 

if nminus & 1'7 > =m111t1 imit ; ;m2 

addm '-0, (,-7) 
ifnot quit 
endl f 

endif 
endif 

endlf 
sub ,' 3, = H200 
unt I 1 loop 

endrepeat 
unt 11 r 1 = =0 

endrepeat 

;smash If within cksum region. 

;next page. 

;done all mem segments. 

41A6 4008 OA1C tr wst ;now restart s ystem . 
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IMPSUB.PLR;l PAGE 2 IMP Subroutines 

. comnt I 
FLUSH and FLUSHB 
Routines to add buffers to the system free list . 
FLUSHB first restores map 2 to MAPV2. 
R2 enters with address of buffel' CHAIN word . 

PAGE 50 

In1ine argument is whictl ownel'stlip bit to c1eal': if ottler' bits al'e still 
on tIle buffer is still owned e1Se\'/hel'e, so nottling mOI'e happens . 
Otherwise, the appropriate buffer accounting counter is inc r emented. and 
NF adjusted as needed. 
I 

1314 4868 02F8 
1318 9000 

131A 4868 02F8 

131E 1076 
1320 1016 
1322 6017 
1324 307E 0002 

1328 7078 0002 
132C 3078 FC04 

1330 9006 
1332 1076 
1334 1016 
1336 6017 
1338 307E 0002 

133C 7078 0002 
1340 7678 808C 
1344 9103 

Page LCode 

of 1 uStl: 1da sp,=lstack 
br f1ustl 

of1shb: 1da sp,=lstack 

routine f1ushb, local rl, in1 ine' 1'1, al' g r2 

1da r7,mapv2 ;this entry restores V2 page 
sta r7,%map2 

entry flush. local 

1da r7.mapv2 
if r7 <> m2Hslfptr 

I' 1 , inl ine r 1. arg 1'2 

;' check maps 
; * 

Trap 1143. < :map error in flush - page 49 > 
1346 3078 FC04 sta r7.%map2 

134A 4E28 
134E .9204 
1350 7628 
1354 8C03 
1356 E2E3 
1358 9032 
135A 771A 
135E 8A05 
1360 707A 
1364 E2E5 
1366 902B 
1368 7078 
136C 9AFE 
136E 751A 

"-

endif 
92CO if r2 < =ctlain } r2 > junk 

63CA 

Trap 1343.<;tried to flush non-buffer - page 49> 
else 

06AO lfnot rl . bit . where-chain(r2) ;bad owner 

06AO lda r7.where-ctlain(r2) 
Trap 1345.<:tried to flush non-owned buffer - p~ge 49> 

else ; good o\~nel' : 

A3C8 lock r7.nf ;adjust counters first 

06AO eor rl,where-chain(r2) ;remove owner bit 

, 

J 
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IMPSUB.PLR; 1 PAGE 3 IMP Subroutines 

1372 4F18 FFC1 if r 1 .b i t. /i -1?wllctr ; mor'e o~mel's 

1376 9A06 
1378 301A 06AO sta r 1, \'/ll e l' e-cha i n( 1'2) ; just I' estol'e O\~ners 
137C 3078 A3C8 unlock 1' 7. nf 
1380 901E else 
1382 4A18 63D8 add r1.=cntl' s 
1386 1016 push r 1 ;points to propel' counter 
1388 4891 Ida rl.=l 
138A 2196 subm l'l. @' (sp)+ ; decrement soul' ce count 
138C 9B02 ifnot minus ; returned one to poo l 
138E 4AF1 add r7 .=1 ; 50 bump NF 

endif 
1390 3012 sta r 1. ( 1' 2) ;becomes queue end 
1392 4890 Ida r 1. =0 
1394 301A 06AO sta rl.where-chain(r2) ;110 owner 01' count 
1398 3078 A3C8 unlock r 7.nf ;done \'Ii th counters 
139C 707E 0002 Ida 1' 7,2(sp) . . i: debugging aid: cn 11 er 

sta 1' 7.2(sp) 
13AO 307A 09FO sta r7.flu s hd - chain(r2) ;buffer is active 
13A4 7078 A3C6 lock 1' 7. freend ;free 1 i st tail 
13A8 9AFE 
13AA 8906 if odd ; 1 i st \'las broke n 
13AC 7078 A3C4 locI< 1'7.f l' ee :01' empty 
13BO 9AFE 
13B2 4878 A3C4 Ida r7.=fl'ee ; nO~1 fl'ee ~I i 11 be unlocked 

endif 
13B6 3027 sta r2 . (r7) ; ; fl' ee ; enqueue buffer 
13B8 3028 A3C6 unlock 1' 2. f reend 

endif 
endif 

endif 

13BC 6016 endl' ou tine f I USllb 
13BE 6006 



Pluribus IMP 1301 
IMPSUB.PLR;l PAGE 4 

PLURIBUS V2.9B 
IMP Subt'ou tines 

25-Jun-87 10:57:29 
I 

.comnt I FREGET, FGET 
Routine that obtains a buffer from the free list. 
Inline argument is what buffer counter to charge. 
Returns with unpacked (XIM) address in r1. CHAIN 
word address in R2 Map 2 is set up to point to the buffer . 
FAIL return if free list empty or no count available. 

Entry FGET with WHERE counter in r3 already 

13CO 1076 routine fget. at'g r3, result r1-r2/m2, local 
13C2 1036 
13C4 9006 entry freget. inliner3. result r1-r2. local 
13C6 1076 
13C8 1036 
13CA 6037 
13CC 307E 0002 
1300 7078 0002 lda r7.mapv2 :always set map 2 
1304 3078 FC04 sta r7.%map2 

begin ckcount 
1308 4813 lda r1,r3 

PAGE 5·2 

r3 

r3. result m2 

130A 4B18 003E and r 1 . =~Ihct r ;just counter field 
130E 7028 A3C8 lock r2.nf : lock counters I 

13E2 9AFE 
; get sout'ce cm,lnt 13E4 7079 6308 lda r7.cntrs(r1) 

13E8 9B06 ifnot minus ;must use slush pool 
13EA 7628 6300 if r2 <= minf ;no more in pool 
13EE 9C02 
13FO 9036 leave ckcount ;fix lock and F Eli 1 t'eturn 

endif I 
13F2 49A1 sub r·2.=1 ;remove one from pool 

end if 
13F4 4AF1 add r7.=1 
13F6 3079 6308 sta t'7.cntt's(r1) ;modify counte,' 
13FA 3028 A3C8 unlock r2,nf ;done NF. get buffer from FREE 

: (OVER) I 

• 

~\ 

'-
J 
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IMPSU8.PLR;1 PAGE 5 IMP Subroutines 

13FE 7028 A3C4 
1402 9AFE 
1404 9918 
1406 707A 06AO 
140A 8A 17 
140C 303A 06AO 
1410 7032 
1412 8909 
1414 7078 A3C6 
1418 9AFE 
141A 7032 
141C 8902 
141E 48Fl 

1420 3078 A3C6 

1424 3038 A3C4 
1428 707E 0002 
142C 307A 09FO 
1430 4078 153E 
1434 6036 
1436 6006 

1438 E2El 

143A 48Fl 
143C 3078 A3C4 
1440 7028 A3C6 
1444 9AFE 
1446 9902 
1448 E20A 

144A 3078 A3C6 
144E 7028 A3C8 
1452 9AFE 
1454 3179 6308 
1458 9802 
145A 4AAI 

145C 3028 A3C8 
1460 6036 
1462 6076 
1464 4FFO 
1466 4007 

;FREGET continued 

lock 1'2,fl'ee ;now get a buffer 

ifnot odd ;non-empt y fre e list 
Ida r7.where-chain(r2) 
if zero ;no stray owners 

sta r3,where-chain(r2) ;new count, owner 
lda r3,(r2) ;next free buffer 
if odd ;just emptied free list 

lock r7,freend ;mus t modif y endpoi~ter 

Ida 1'3,( 1'2) 
if odd 

lda 1' 7,=1 
endif 

; in case new FLUSH happened . 
;still empty 

; so mal' k end too 

unlock r7 , freend 
endif 
unlock r·3.free 
Ida 1'7 .2(sp) ;get call e l' 
sta r7.flushd-chain(r2) ;save caller in flushd 
ca 11 qu npack ; set up r 1, m2 
return 

endif 
TI'ap 1341.<; free list erl' or, nOll - zero \·/here - page 52 > 

endif 
1 da 1'7. = 1 
unlock 1'7 , fl 'ee 
lock 1'2 ,fl' eend 

; ;odd ;bye bye fr ee 1 ist 
;now lock fl ' ee list'·s tail 

if even ; thel'e is no freel ist. tai 1} 
Trap 10 12. < ;threw away free 1 ist tai 1 - page 52> 

endif 
un lock r7 , F I' eend 
lock r2,nf 

subm r7,cntrs(rl) 
ifnot minus 

add r2,=1 
endif 

end ckcount 
unlock r2.nf 
fail retul' ll 

endroutine freget 

; ;odd ;tail is nOI"l indeed a tail 
;undo counts 

;usi ng slush 
;adjust shared pool 

;done with counts 

: : fget 
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IMPSUB . PLR; 1 PAGE 6 IMP Subroutines 

.comnt I 
WHEORB and WHEORM 
Routines to diddle (via EOR) where ownership or counter bits 
WHEORB first fi xes map 2 
R2 enters with CHAIN word add r ess . Bits to change are inl ine . 
I 
1468 4868 02F8 owheob: Ida sp.=lstack 

146C 1076 routine wlleo r b. loca l r1. inl ine 1' 1. al' g r2 
146E 1016 I 
1470 6017 
1472 307E 0002 

1476 7078 0002 
147A 3078 FC04 

Ida r7.rnapv2 
sta r7. %map2 ;fix V2 page map first 

147E 9006 entry \~heorrn. local r1. inline 1'1. arg r2 
1480 1076 
1482 1016 
1484 6017 
1486 307E 0002 

148A 7078 0002 
148E 7678 808C 
1492 9103 

Ida r7.mapv2 
if r7 <> m2 #slfptr 

;* map check 
. * 

Trap 1144 .<; map el'ror in nwheom - page 53 > 
1494 3078 FC04 sta r7 .%map2 ;T 

1498 7078 A3C8 
149C 9AFE 
149E 351A 06AO 
14A2 3078 A3C8 

14A6 6016 
14A8 6006 

'- . 

endif ;~ 

lock r7 . nf ; lock counters 

eorm r1.where - chain(r2) 
unlock r7.nf ;done counters 

endroutine wheorb 

PAGE 54 
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Pluribus IMP 1301 PLURIBUS V2. 9B 25-Jun - 8 7 10 : 57 : 29 PAGE 55 
IMPSUB . PLR : 1 PAGE 7 IMP Subr o u tines 

. comnt I 
TTSKPUT, TSKPUT 
Queues a packet for TASK and pok e s the TASK PIO 
TTSKPUT - timestamp the buffer fi r st in IT word 
TSKPUT - just queue it and poke TASK 
R2 has packet pOinter (CHAIN word) . 

I 
14AA 1076 rout i ne ttskput. arg r2 

14AC 1016 s ave r 1 
14AE 4078 1512 call unpa c k 
14B2 70F8 62E8 set it( r 1) = @c1ock 
14B6 3079 0096 
14BA 7078 0002 setma p m2.m a p v 2 
14BE 3078 FC04 
14C2 6016 resto r e r 1 

14C4 9002 entry tskput. a l'g 1' 2 
14C6 1076 

14C8 48F1 set ( I' 2 ) II I 

14CA 3072 
14CC 7078 A3B6 loc k 1tq 
1400 9AFE 
1402 30A8 63BA s ta 1'2 .@>e tq 
1406 3028 63BA st a r2.e t q 
140A 3008 A3B6 unlock 1tq 
140E 4878 0040 set @> pid .. = task 
14E2 30F8 OOAC 

14E6 6006 endrou ti ne tt s kput / tskput 

:POKEM - set 1' 81'e flag and poke 
;TRYMOO - poke lilOdem output 
;r4 enters ~I i til modem id block 

14E8 1076 

need t his f o r UNPACK 
point to b u ffer for timestamp 
times tamp b u f fer 

; fi x ma p 2 

; las t buff e l' on queue 

; loc k ta sk q u e ue . 

; enqueue bur fel' 

;poke ta sk . 

14EA 307C 002A 
rout i n e pok em . 8 1' 9 1' 4 

set i2mpok( r 4) r 7 
entry try mod 

; $debug ; set r a r e e vents flag 
14EE 9002 
14FO 1076 
14F2 787C 
14F6 30F8 
14FA 6006 

OOOE 
OOAC 

1dab 1' 7 . motpid(I ' 4) 
sta r 7. @> pid 

endroutine tr y mod 

,. 

;ou t pu t p id . 
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IMPSUB.PLR;1 PAGE 8 IMP Subroutines 

.comnt I 
UNPCKC and UNPACK 
Unpack a packed buffer address into Rl ( XIM) and M2 . 
R2 enters with packet CHAIN word address . 
UNPCKC has inline ownership bit(s) to check; FAIL return if not owned . 
I 
14FC 4868 02F8 ounpck : Ida sp.=lstack 

1500 6017 
1502 1076 

1504 771A 06AO 
1508 8A04 
150A 6076 
150C 4FFO 
150E 4007 

1510 9002 
1512 1076 

1514 7018 00D2 
1518 7618 808C 
151C !:l103 

151E 3018 FC04 

1522 701A FCBO 
1526 3018 FC04 
152A A294 
152C 4B18 1FFE 
1530 4C18 8000 

1534 6006 

. comnt I 
CUNPACK 

routine unpckc . in1ine ri. arg r2. result r1. result m2 

tst r1.where-chain(r2) 
if zero 

fail return 

endif 

;this owner okay? 
;no} 
;do no more 

entry unpack. a rg r2, result ri. result m2 

1 da r 1 . mapv2 
if r1 <> m2 Nslfptr 

; ~ check maps first 
; i ! 

Trap 1147 .<;* map error in unpack - p a ge 55 > 
sta r 1, %map2 

endif 
Ida r1.point-chain(r2) 
sta r 1. %map2 
sll r1. 4 
and r1.=packm 
ior r1.=m2 

endroutine unpckc 

... 
: :-+: 

;packed po i nter 
;set map2 
;to get page offset 

;address re t urned XIM 

like UNPACK, but first sets CHAIN word odd . and loads CHAN illto R3. 
I 
1536 1076 

1538 703A 0350 
153C 9002 
153E 1076 
1540 48F1 
1542 3072 
1544 4078 1512 

1548 6006 

routine cunpack. arg r2 , result r1-r3 , r esult m2 

Ida r3,chan-chain(r2) 
entry qunpack . arg r 2. result r1-r2. r e sult m2 

Ida r7.=1 
sta r7,(r2) 
call unpack 

endr outine cunpack 

, 

~ 

" 
J 
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IMPSUB . PLR; 1 PAGE 9 IMP Subl' outines 

. comnt I 
OEQUE 
routine to remove a buffer from a queue . 

PAGE 57 

in1ine argument is ownership bit to check . R1 enters with queue address . 
Returns after an UNPACK. with Rl unpacked buffer point e r ( XIM). 
R2 buffer CHAIN word address. and R3 CHAN for this buffe r . 
M2 is set up to access the buffel' . 
Fail return if buffer error or q u eue empt y 

I 
154A 6037 routine deque . in 1 i l1e 1'3. al' g r 1. result 1' 1" 1'3 . result m2 
154C 1076 

154E 7028 0002 1da r2.mapv2 ; 'f: check m<lp setting 
1552 7628 808C if r2 <> m2 1/s 1 fptr ; + 

1556 9103 
TI'ap 1146. < ; " map erl'or in de que - page 56 > 

1558 3028 FC04 sta r2. %map2 : * 
endif ; :I: 

155C 7021 1da 1' 2.(r1) ;get queue h e ad 
155E 990F ifnot odd ; thel'e' s a buffer 
1560 773A 06AO tst r3.where-chain(r2) ;owned? 
1564 9A09 ifnot zel' o ;yes 
1566 7072 1da r7. (1" 2 ) ;nex t buffel' 
1568 8903 if odd ;no mOI' e 
156A 3019 0002 sta r 1 . ~/ol- ds (1 ' 1 ) ;point endpo intel' at start 

endif 
156E 3071 sta 1'7.(r1) ;new queue head 
1570 4078 1536 ca 11 cunpack ; and set up R 1. R3. M2 
1574 6006 return 

endif 
1576 E2A2 Trap 1242. < ; buf fel ' o\.mersh i p errOl' - pClge 56 > 
1578 48F1 1da 1'7.=1 
157A 3071 sta 1' 7. (I' 1 ) ;empt y the queue 

endif 
157C 7619 0002 if 1' 1 <> 2 (1' 1) ;queue empt y clleck 
1580 9104 
1582 E2FO TI'ap 1360. < ;fi xed Ila1f - empty queue - page 56 > 
1584 3019 0002 sta r 1.2 (r 1 ) ;nnd fi x i t 

endif 
1588 6076 fa i 1 retul' n ;got no buffer 
158A 4FFO 
158C 4007 

endroutine dequ e 
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IMPSUB.PLR;1 PAGE 10 IMP Subroutines 

.comnt 
sioin - ~tart I/O input to buffer whose chain pointer is in r2. 

This routine starts input while checking for a subset of 
possible interface failures , in an attempi to prevent a buffer from 
being read into the wrong place . Will not detect failures 
in the high-order 7 bits of a 20-bit address, nor in the low 
4, but will check the middle 9 . 

call sioin wittl: 
Ida r2,<chain word> 
Ida r5,<io blk> 
call sioin,buflen ;assumes read into first word of buffer. 

158E 1076 
1590 1016 
1592 1036 
1594 6037 
1596 307E 0004 
159A 49B2 
159C 701A FCBO 
15AO 4078 OED6 
15A4 6036 
15A6 6016 
15A8 6006 

i 

'--

routine sioin,local 1'1,arg 1'2,local r3, Iinline r3,arg' I'5 

sub r3,=hrdoff ;compensate for hardware offset. 
Ida rl , point-chain(r2) ;buffer address. 
call xsioin :start transfer. 

endroutine sioin 

~ 

~. 

.J 
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IMPSUB . PLR;1 PAGE 11 IMP Subroutines 

. comnt I 
hsioin Start host input, to buffel' '.~11Ose clla in is ill r2. 
fhsioin - Start host input for fake host 

HSIOIN starts host input to specified place . Special h a ndler s 
are called via HITABLE for actual hardware (SIOIN) or for · 
fake hosts of all kinds (i .e., VOH, fakes. TIP); the l a tter 
routine is FHSIOIN. See HITABLE in HACCON . PLR. 

I 
.comnt 

inl ine Rl = start of data 
inline R3 = length of data 
R2 chain pointer 
R4 host parameter block 
R5 device address 

15AA 1076 routine hsioin. local 1'1, inl ine 1' 1, local 1'3. inl ine r3,arg r2 
15AC 1016 
15AE 1036 
15BO 6017 
15B2 6037 
15B4 307E 

15B8 302C 
15BC 4939 
15CO A694 
15C2 721A 
15C6 707C 
15CA 40FF 
15CE 6036 
1500 6016 
1502 6006 

.comnt I 
Rl 
R3 
R5 

I 
1504 1076 

1506 3010 
150A A294 
150C 4B18 
15EO 4A31 
15E2 3030 
15E6 4C18 
15EA 3010 
15EE 4878 
15F2 347D 
15F6 787D 
15FA 30F8 

15FE 6006 

0004 

0032 
0002 

FCBO 
0002 
12BE 

;arg r4-1'5 
sta 1'2,11ibf(I' 4) 
sub 1'3.=hl'doff(l'l) 
sr 1 1'1,4 
add I'I,point-chain(r2) 
Ida r7,hostYP(I ' 4) 
call @hitable(r7) 

endroutine 

packed start addl'ess 
1 engt 11 of i npu t 
device 

;save buffer b e ing filled 
; 1 engtl1 of da ta 

;start of data in block 
;for this 110st type 
;clo ho s t il1PUt 

I'outine fhsioin. al'9 rl, al'g 1'3. arg 1'5 

0002 

lFFE 

0004 
8000 
0010 
2000 
0006 
OOOF 
OOAC 

sta I'I.stal'ti(1'5) 
sll r 1,4 
and r 1, =packrn 
add I' 3,rl 
sta 1' 3,endi(I' 5) 
ior 1'1,=m2 
sta I'I,fakesi(r5) 
Ida r7,=hbu sy 
iorm r7,statih(r5) 
ldab r7,bhpid(r5) 
s t a I' 7 , @lP i d 

endroutine fhsi o in 

; stal't i npl.lt here 
;unpack and FOl'm end addr 

;end of input 

; JAM bu f fel ' po inter 

;make interface busy 

;and wake up FAKE 

463 
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IMPSUB . PLR;1 PAGE 12 IMP Subroutines 

.comnt I 
division routine 
rl contains divisor r2 contains dividend 
returns with quotient in rl. remainder in r2 
I 
1600 1076 routine divide. al'g 1'I-r2.result rl-r2.uses 1'3 

PAGE 60 

1602 48Fl lda 1'7.=1 ; initial ize countel' -when O. stop 
1604 4880 

1606 A191 
1608 A1Bl 
160A 4E32 
160C 9202 
160E 4932 

1610 A2Fl 
1612 8AFA 

1614 A191 
1616 4823 
1618 6006 

---.. 

"-

lda r3.=O ; initial ize remainder acclItnulaaor 
repeat 

rla rl. 1 ;do next binary place 
rl a r3. 1 
if r3 > = r2 

sub 1' :3 . 1' 2 
endif 
sll r7. 1 

until zero 
endrepeat 
1'1 a r 1. 1 
lda r2.r3 

;advance "counter" 

endroutine divide 

--.... 

J 
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IMP . MAIN ; 1 PAGE 7 . 3 IMP Subroutines 

. INSERT "IMPDDT" 
. INSRT IMPDDT 

n 465 
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Pluribus IMP 1301 
IMPDDT.PLR;1 PAGE 

7280 
728C 
7298 

0010 

,-. 

.radix 

ccled : 
clled : 
ddtled : 

PLURIBUS V2 . 98 25-Jun-87 10 : 57:29 
IMP's DDT code 

. stitle IMP's DDT code 

Hl0 ;this file in hex 

PAGE 6:2 

page Vars 
. blkw 6 
.blkw 6 
.blkw 6 

;tty's leade r (default to DDT here) 
; leader for ";" messages 
;where ddt sends its responses 

.~ 

-' 

---, 
J 
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IMPDDT . PLR; 1 PAGE 2 IMP's DDT code 

0000 .parity 0 

; IMP DDT wakeup 

Page LCode 
j j ddt: 

161A 4078 OFBC call finddt 
161E 4008 4C46 tr ddtwak 
FCOO 0200 Page DDT Code 

ddh/ak: 
4C46 4078 42B8 call ddtpol 
4C4A 7018 A272 Ida r1 . ddpoke+foo 
4C4E 9A08 ifnot zero 
4C50 48F4 poke bltpid 
4C52 30F8 OOAC 
4C56 4818 0012 Ida r1,=ddtpid 
4C5A 4078 1750 ca 11 1' 5 t:al't 

endif 
4C5E 4008 1072 tr loopmv 

; imp TTY \~akeup 

Page LCode 
jjtty: 

1622 4078 OFBC ca 11 fincldt 
1626 4008 4C62 t I' ttywak 
FCOO 0200 Page DDTCocle 

ttywak : 
4C62 4078 4134 call ttypol 
4C66 7078 OOAO Ida 1'7. st im-= 
4C6A 4A78 0078 add r7.=bltrat 
4C6E 3078 6266 sta 1'7. pol tim 
4C72 7078 A268 if m311dx t flag 
4C76 9A05 
4C78 4878 0012 set @'pid = =ddtpici 
4C7C 30F8 OOAC 

endif 
4C80 7018 A270 Ida r1,ttpoke+foo 
4C84 9A05 ifnot zero 
4C86 4818 0014 Ida I' 1 . = t t yp i d 
4C8A 4078 1750 ca 11 rstart 

endif 
4C8E 90E8 tr loopmv 

;no pari ty bits please 

;PIDs to pok e ? 
;yup 

;and restart DDT 

; update time of IMP's poll ing 

~pass c hars to DDT? 

; if so. poke DDT 

;process to restart 
;TTY pro leve l 

467 



Pluribus IMP 1301 PLURIBUS V2.SB 25-Jun-87 10:57:29 PAGE' 64 
IMPOOT.PLR;l PAGE 3 IMP's DDT code 

EFOO 
4CSO 1076 
4CS2 4078 47SC 
4CS6 0043 
4CS8 4875 
4CSA 8AOE 
4CSC 1056 
4C9E 7058 62E2 
4CA2 4EOl 
4CA4 S106 
4CA6 4078 44CA 
4CAA El0E 
4CAC 6056 
4CAE 6006 

4CBO 6056 
4CB2 4848 OOFD 

4CB6 4C48 8000 
4CBA 3048 7284 
4CBE 3038 7286 
4CC2 4078 4404 
4CC6 SOF4 

FCOO 0200 
43A6 4CSO 
FCOO 0200 

'-.... 

;crosspatch to IMP. dispatched from C with 
host in r4 (prefix) imp in r3 (ddaccum.sum) 

implnk= 0357_ H8 ;nomin"' ll I inl<. to 
routine cntlc. uses rl. arg r3-r5 

use 

call iddtout. 'C ;echo a "c" ror crosspatching 

ifnot r5 ; ; pfx 

SAVE R5 
LOA R5.MINE 

CMP R5.= 01 
BE I STR 

CALL RUBOUT 

; two al'gs 

Trap 416.<;Invld attmpt to use Xpatch - page 63> 
RESTORE R5 
RETURN 

ISTR; 
RESTORE R5 

Lda r4.11 HFO 
endif 
i 01' r4. Ilgetpr' i 
sta r4.ccled+hstl 
sta r3.ccled+dstl 
call argreset 

endroutine cntlc 

;default ddt fake 

;always priority 
;set up dest host 
;put into leader 
;reset arguments 

$dopatch ddtdisp+< 03·words>. OOTCode 
cntlc 

page DDTCode 

~ 

J 



Pluribus IMP 1301 PLURIBUS V2 . 9R 25-Jun-87 10 : 57: 29 
IMP' s OOT code 

PAGE 65 
IMPOOT , PLR;l PAGE 4 

4CC8 1076 
4CCA 7018 62E2 
4CCE 4E91 
4COO 9107 
4C02 7018 4C44 
4C06 4E91 
4C08 9103 

4COA El0F 
4CDC 6006 

4COE 7078 00B6 
4CE2 3078 FC04 
4CE6 7018 729E 
4CEA 7878 7290 
4CEE 4E78 OOFC 
4CF2 9207 
4CF4 7618 62E2 
4CF8 910C 
4CFA 7E18 80C6 
4CFE 9109 
4000 A2F8 
4002 4C17 
4004 48F4 

4006 8802 
4008 90EA 

400A 561F 4C42 
400E 81FC 

4010 4078 479C 
4014 004F 
4016 4878 0010 
401A 4818 0046 
401E 3578 62AE 
4022 7778 62AE 
4026 9A02 
4028 4A98 

402A 4078 4798 
402E 4078 4820 
4032 465E 
4034 7078 0002 
4038 3078 FC04 
403C 9000 

FCOO 0200 
43BE 4CC8 
FCOO 0200 

;IMP's Contro1-0 : turn override on/off 
routine cnt10, uses r l 

LOA R1,MINE 
CMP R1,= 01 

BE MSTR 
LOA R1,OVRTAB+2 

CMP R1,= 01 
BE MSTR 

NOTME: 
Trap 417, < ;Inv1d attmpt to enable o v ride - page 64 > 
RETURN 

MSTR: 
setrnap m2,mapfak 

1da rl,ddt1ed+dst1 
1dab r7,ddt1ed+hst1+1 
ifnot r7 >= NOFC & r1 

sll r7 , 8 
ior r1 , 1' 7 
1da r7,=10vrt a b 
repeat 

if loop 
r e tul'n 

endif 

;need fake p<'lge 

; eheek for v<'l lid NCC site 
mine} byte r1 = m2 Nnecimp 

;combinp. hos t,imp 

until r 1 = oVI'tab(-1' 7) ;got a okay s ource 

endrepe <'lt 
endi f 
call -iddtout, ' 0 

1 da 1'7, lI ovl' b it 
Ida r 1, =' F 
eorm 1' 7, anom 
tst r7, anOl1l 
ifnot zero 

<'Idd r1,= ' N-'F 
endif 
call ddtou t 

; type tile chal' 

;now f1 ip sl~itcl' 

; turn off? 

; nope, 1101" is o n 
;change what we t y p e 

call itex tout, %3spaee 

setrnap m2,mapv 2 

RETURN 
endroutine entia 

:don't need fakes no mo' 

$dopatch ddtdisp+ < 017 · word s > ,DOTCode 
cnt10 

Page OOTCode 
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Pluribus IMP 1301 PLURIBUS V2 . 9B 25-Jun-87 10 : 57 : 29 PAGE 66 
IMPDDT.PLR; 1 PAGE 5 OPHELP : IMP Operator commands 

.stit1e OPHELP : IMP Operator commands 

;some routines t o facilitate ophe1ps 

.comnt I 
NEWARG to put something into the DDT input 
prefix with whatever already in buffer 
PUTARG to just put something into buffer . 

4D3E 1076 routine newarg. arg r1 
4040 1016 save 1'1 
4042 4078 479C call Iddtout. ascicomma 
4D46 002C 
4D48 7078 
4D4C 7278 
4D50 3078 

A2B4 
A2B6 
62BA 

4054 3008 62BO 
4D58 6016 
4D5A 9002 
4D5C 1076 

62B4 
62B2 
4830 
A2BC 

1da r7 , ddaccum+foo 
add r7,sum+foo 
sta r7 , prefi x 
set pf x 
pop r1 

entry putarg 

sta r1.ddaccum 
set sometll i ng 
call numout 

buffer and 

;save this 
;type a comma 

;get accumulated argument 
;add wllateVp.I' 
; to make p,' ef i x 

;get number back 

; save ne~1 al'gument 
;and say it ex ists 

;stop unexpec ted stores 

4D5E 3018 
4D62 3008 
4D66 4078 
4D6A 7078 
4D6E 6006 

1da r7.10copen+foo 
endrout i ne putal' g ; ; ne~lal'g 

. comnt I 
TLOOKUP to get char from tty and 

In table . lnllne 1 . then return 
from in11ne 2 I 

check if match char 
corresponding entry 

4D70 6047 routine tlookup. i nl ine 1' 4. inl ine 1'5. "'esul t 1'3, uses r1/r3 - r5 
4D72 6057 
4D74 1076 
4D76 4078 4D98 
4D7A 4834 

4D7C 6874 
4D7E 8A06 
4D80 7078 A2BC 
4D84 6076 
4D86 4FFO 
4D88 4007 

4D8A 4E71 
4D8C 81F8 

4D8E 4943 
4D90 A2C1 
4D92 4A45 
4D94 5034 
4D96 6006 

',--

call opget 
1da r3.r4 
repeat 

1dab r7.(1'4)+ 
if zel'o 

1 da 1' 7. locopen+foo 
fail I'eturn 

endif 
until 1'7 r1 

endl' epeat 
sub r4,r3 
s11 r4,l 
add 1'4,r5 
Ida 1'3. (-1' 4) 

endroutine t100kup 

;get char t o match ' 
;save start 

;get chal' from table 
;no chars 18 ft 
;c10se any open 10ciaiion 
; lose 

;got right one 

;how far we ' ve gone 
;get dispatch / value/data 
; out of table in r5 
;get proper argument 

--.. 

~. 

~ 
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Pluribus IMP 1301 PLURIBUS V2 . 9B 25-Jun-87 10:57:29 
IMPDDT.PLR; 1 PAGE 6 OPHELP: IMP Operator commands 

. comnt IA character get routine that ignores semis from 
TTY/DDT fakes . returns rl 

4D98 1076 routine opget. result rl 
I' epeat 

4D9A 4078 47DO call ddt ge t 
4D9E 4E18 003B ~/hl Ie 1'1 0 - // sem I co 1 on 
4DA2 8104 
4DA4 4078 4798 call ddtoLlt ; send bac k 
4DA8 90F9 endrepeat 
4DAA 6006 endroutlne opget 

n 471 

PAGE 67 



Pluribus IMP 1301 
IMPDDT.PLR; 1 PAGE 7 

PLURIBUS V2.9B 25-Jun-87 10:57:29 
OPHELP: IMP Operator commands 

. comnt I don't want this this time 
;get message generator parameters 
routine opmessgen 

call opget 
if r1 = II'M 

lda r1,#faktyp 
call putarg 
lda r1,IImgnl 
call newarg 

end!f 
endroutlne opmessgen 

;rlght confirmation 
;page setting 
;put Into ddt's stuff 
; where it is 

$dopatch ddtdisp+c'G *words > ,ddtcode 
opmessgen+ovrrid 

page ddtcode 

.comnt I don't want this this time 
;set up lights 
routine oplites 

call opget 
1 da r7,IIwatch1 
and r3,IIpackm 
ior r3,IIm2 
lda r2,mapvar 
if r5 ; ;pfx 

lda r2,lmap(r4) 
endlf 
ifnot r 1 = II' U 

; ; pref I x 

add r7,#watch2-watch1 
ifnot r1 = II'L 

Ifnot r1 = #'R 
return 

endlf 
lda r1,#watch 
sta r1,watch1 
lda r3,#watchh 

end!f 
endif 

;where to put 
;just offset 
;through m2 
;default map 
;map given 
;use logical 

If none given 

only 

;not upper light 
;ma ybe lower 
;not lower 
;not reset- no good 

;it's a reset, 
;so fix upper 
;set up for lower 

sta r3,(r7)+ ; ;watch1 watch2 ;set address 
sta r2, (r7) ; ;watml \~atm2 ;and map 

endroutlne oplites 

$dopatch ddtdlsp+c'L*words > . ddtcode 
oplites+ovrrid 

page DDTCode 

'-

PAGE 68 
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uribus IMP 1301 
IMPOOT.PLR;1 

.comnt I 

PLURIBUS V2.G8 25-Jun-87 10:57 : 29 
PAGE 8 OPHELP: IMP Operator commands 

PAGE 69 

do modem and host ophe1ps 
"M" gets modem, "H" gets Il0st 
"B" returns block, "L" loops at intel'face, "M" loops at Bell modem 
"U" un100ps I 

40AC 1076 
40AE 4A38 0018 
40B2 9002 
40B4 1076 
40B6 4078 4404 
40BA A2B1 
40BC 4AB8 
40BE 4B38 OOFF 
40C2 4E38 0048 
40C6 9COE 
40C8 702B 6326 
40CC 990B 
40CE 4B28 7FFE 
4002 4078 4070 
4006 40E8 
4008 40EE 
400A 9A04 
400C 4812 
400E 4073 
40EO 6006 

40E2 4078 44CA 
40E6 90FO 

FCOO 0200 
443A 40AC 
FCOO 0200 
4430 40B4 
FCOO 0200 

routine opmodem 
add r3,H«m2pb1k-h2pb1k>/words >-nfh ;;ddaccum su~ 

entl'Y Opllost 

ca 11 al' gl'ese t 
sll r3.1 ; ;ddaccum sum 
add 1' 3. IInfh2 
and r3.11 HFF 
if r3 <= IIm2pend-h2pb1k 

;get rid of c urrent input 
;byte index 

;remove byte overf10 if any 
;make sure reasonable 

1da r2 , h2pb1k(r3) ;get block (lge modem II get host}) 
ifnot odd ;b10ck exists 

and r2, N7FFE ;neg (when device goes) OK 
call t100kup , b1 ist. ctab1e ;decide what to do 

i fnot fa i 1 
1 da ,-1, "2 
ca 1 1 (r3) 
,-eturn 

endif 
endif 

endif 
call rubout 

endroutine ophos t 

;okay to do 
;move block around 
;do it 

$dopatch ddtdisp~ <· M ~ words > .ddtcode 

opmodem 
$dopatch ddtdisp~ < ·H · words > ,ddtcode 

Opllost 
Page OOTCode 

:-) 473 



Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10 : 57:29 
OPHELP : IMP Operator commands 

PAGE ·70 
IMPDDT . PLR;l PAGE 9 

4DE8 42 
4DE9 4C 
4DEA 4D 
4DEB 55 
4DEC 00 

4DEE 
4DEE 4D5C 
4DFO 4DF6 
4DF2 4DFC 
4DF4 4E02 

4DF6 4818 4000 
4DFA 9005 

4DFC 4818 8000 
4EOO 9002 

4E02 4890 

4E04 1076 

4E06 707A 0020 
4EOA 7077 
4EOC A6F8 
4EOE 4EF2 
4El0 8104 
4E12 301A 0024 
4E16 9003 
4E18 301A 001E 

4E1C 4078 4820 
4E20 465E 

4E22 6006 

~ 

b1 i st : . asciz / BLMU/ 

.even 

table ctab1e 
putarg 
intloop 
mod1 'oop 
un100p 

endtab1e ctab1e 

;loop interface internally 
int1oop: 

1da rl,Hh1oopi ' ; ;m1oopi 
br b1kinsrt 

;8- return block address 
L- loop at interface 
M- loop e x ternally ~t modem 
U- un100p modem/host 

;loop interface at modem (modems and VDHs) 
mod1oop: 

1da rl,flm1oope 
br b1kinsl't 

;c1ear all loops 
un1oop : 

1da r 1, #0 

routine b1kinsrt 

1da r7,iob1oc(r2) 
1da r7,(r7) 
sr1 1'7,8 
if r7 = Hhostid -8 

; distinguish between host and get device addr 
;get devtyp, ,dev num 
;just devtp 
;a host 

sta rl , l,i1oop(r2) ;set tIle bit 
else 

s tar 1 , m loop ( I' 2 ) 
endif 
call itex tout, %3space 

endroutine b1kinsrt 

~ 

--/ 
,..J 



Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10:57 :29 PAGE 71 
IMPDDT.PLR:1 PAGE 10 OPHELP: IMP Operator commands 

.comnt I IMP panic and nice starts, loads, halts herel 

. comnt INICE stops : dispatched from "N " I 

4E24 1076 

4E2G 4078 4D70 
4E2A 4E58 
4E2C 4E62 
4E2E 9006 

opnice: 
save r7 

call tlookup, stops, nstpflags 

br pstops 

;get confimation char, then flag 

. comnt IPANIC stops : dispatched from "p"1 

4E30 1076 

4E36 4E58 
4E38 4E5C 

.comnt I common 

4E3A 9AOC 
4E3C 7078 62B4 
4E40 4E78 CAFE 
4E44 8107 
4E46 3038 651C 
4E4A 4078 4820 
4E4E 465E 
4E50 6006 

4E52 4078 44CA 
4E56 6006 

4E58 48 
4E59 53 
4E5A 52 
4E5B 00 

4E5C 
4E5C 0003 
4E5E 0001 
4E60 0002 

4E62 
4E62 FFFF 
4E64 FFFD 
4E66 FFFE 

FCOO 0200 
443C 4E24 
FCOO 0200 
4440 4E30 
FCOO 0200 

oppanic : 
save r7 

cal I tlookup, stops, pstpflags 

routine to put flag into nice stopl 
pstops : 

ifnot fail 

;get confirmation char and then4E32 4078 4D70 

if ddaccum I/ dempas ; good passwo l' cI 

sta 1' 3.nsrtf 
call itextout. %3space 

pop rO 
endif 

endif 
call rubout 

pop rO 

stops : . asciz / HSR / 

. even 

table pstpflags 
p.halt 
p.restart 
p . reload 

endtable pstpflags 

table nstpflags 
n . halt 
n . restal't 
n.reload 

endtable nstpflags 

; ; l'etul'n 

;no good 

;halt. start . reloa~ 

;panic stop flags 

;flags for ni ce stop. 

$dopatch ddtdisp+< · N~words >. ddtcode 

opnice 
$dopatch ddtdisp+ <' P ~ words >, ddtcode 

oppanic 
oaoe DDTCocie 

475 
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uribus IMP 1301 
IMPOOT.PLR;1 

.comnt IReturn 
4E68 1076 
4E6A 4078 4098 
4E6E 4E18 0049 
4E72 8108 
4E74 4890 
4E76 4078 405C 
4E7A 4818 411E 
4E7E 4078 403E 

4E82 6006 

FCOO 0200 
4436 4E69 
FCOO 0200 

PLURIBUS V2.9B 25-Jun-87 10:57 : 29 PAGE 72 
PAGE 11 OPHELP: IMP Operator co~nands 

ioki11 address: dispatch on "K"I 
rout i ne opk ill i 0 

call opget 
if r1 " /1'1 

1 da r 1. f/O 
ca 11 putal' g 
1 da r 1. N 10k 111 
ca 1 1 neVl31'g 

endlf 
endroutlne opklll 10 

;page to find lokl1l 

Sdopatch ddtdlsp+ <' K· V1ords > .ddtcode 
opk 111 I O+OVI'I' I d 

page DOTCocfe 

.comnt Iget help for a neighbor 
dispatch from "R"I 

asking for reload 

4E84 1076 routine opre10ad 
4E86 4078 4098 call opget 
4E8A 4E18 004E If r1 = #' N ; good conf I r'm 

4E8E 8107 
4E90 3038 6566 
4E94 4078 4820 
4E98 465E 
4E9A 9003 
4E9C 4078 44CA 

4EAO 6006 

FCOO 0200 
4444 4E85 
FCOO 0200 

. comnt IC1ear 
4EA2 1076 
4EA4 4078 
4EA8 0024 
4EAA 4078 
4EAE 4E18 
4EB2 810F 
4EB4 4838 

4EB8 574B 
4EBC 88FE 

4EBE 49B1 
4ECO 3038 

0001 
4EC4 7038 
4EC8 4078 
4ECC 465E 
4ECE 9003 
4EOO 4078 

4E04 6006 

479C 

4098 
0043 

00A2 

AOCO 

6206 

A162 
4820 

44CA 

sta r3.pche1p ; ;ddaccum sum ;where to send setups 
call Itextout. %3space 

else 
call 

endif 
rubout 

endl'ou tine opl ' e load 

Sdopatch ddtdisp+<'R·words > .ddtcode 
opl'e 1 oacl+ovl' rid 

page OOTCode 

traps: <e sc>1 
routine opc1earlll 

call IddtoLit. '$ 

call opget 
if r1 = #'C 

Ida r3,=cilend-cl10vf 
repeat 

tst r4.cilovf+foo(-r3) 
unt ill oop 

Bndl'epea t 
sub 1'3,=1 ;;minus 
sta r3,dinlt 
. 1 if nz PSE 
Ida r3.pl10vp+foo 
call itextout, %3space 

else 
ca 11 I'ubou t 

endif 
endroLitine opclearil1 

;confirrned 

;what a bum : set r3 minus 
;set flag to refre~h display 

; conf i 1' 111 

:-) 477 
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Pluribus IMP 1301 PLURIBUS V2. 9B 25-Ju n - 87 10 : 57 :29 PAGE 73 
I MPDDT . PLR; 1 PAGE 11 . 1 OPHE LP : I MP Opera tor' e o rmnands 

FCOO 0200 
43D6 4EA2 

,. 

o pel e a ri 11 
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Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10:57 : 29 PAGE 74 
I MPDDT . PLR; 1 PAGE 12 OPHE LP: I MP Opera tor commallC:ls 

FCOO 0200 

4ED6 
4ED6 0000 

4ED8 1CBC 
4EDA 

4EDA 0000 
4EDC 0000 
4EDE 0000 
4EEO 0000 
4EE2 0000 
4EE4 0000 
4EE6 0000 
4EE8 0000 
4EEA 0000 
4EEC 0000 

4EEE 0000 

FCOO 0200 
40BC 4ED6 

0008 

'-

;DDT timeout dispatch 

page DDTCode 

ddttab=. 
· ~Jord 0 

vdllp4 : 
tosst 

pddttab=. ;points to free entry in ddttab 
. word 0 
.word 0 
. word 0 
. word 0 
· \~ord 0 
.word 0 
· wOI'd 0 
· wOI'd 0 
· wOI'd 0 
.word 0 

eddttab: 
· wOI'd 0 ;end of 1 i st 

;define macro for inserting into ddt timeout list 
.macro dstolist subrt 

. if nz pddttab- <eddttab-words> 
Sdopatch pddttab, ddtcode ;add 

subrt 

;if any rOOm left 
tllf entr'y 

pddttab=. 
tosst 

;get set for next entry 

.word 0 
. iff 

. error DDT timeout list overflowed 
, endc 

.endm 

;get table into page pOinter 
$dopatch mOUtopntr, ddtcode 

ddt tab 

.radix 010 ;octal for everybody else 

.J 



Pluribus IMP 130 1 PLURIBU S V2. 9B 25 -Jun - 87 10 : 57 :29 PAGE 75 
IMP . MAIN;1 PAGE 7.4 OPHELP : IMP Ope ra t or comma n ds 

. INS ERT "OISPL Y" 
. INSRT OI SPLY 

481 



Pluribus IMP 1301 PLURIBUS V2 . 9B 25-Jun-87 10:57 : 29 
IMP video display handler 

PAGE 76 
DISPLY . PLR;l PAGE 

5B3E 
5B40 
5B42 
5B5A 
5B5A 

0010 
0000 

0008 

'--

. stitle IMP video display handler 

. Radix Hl0 

.parity 0 
page Vars 

;this sou r ce in hex 
;7 bit ascii here 

locdef dsplok.<;display variables lock - page 75> 

page DDTVal's 
dspsp : . blk\~ 

dssyssp : . blkw 
stack ds,< 012> 

;some useful display characters: 
home= 010 ;home char on infotons 

'\. 

J 
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Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 77 
DISPLY.PLR ; 1 PAGE 2 IMP video display handler 

162A 1076 
162C 4078 OFBC 
1630 4078 1650 
1634 6006 

1636 1076 
1638 1016 
163A 1026 
163C 1036 
163E 1046 
1640 1056 
1642 3068 5B3E 
1646 7068 5B40 
164A 3008 72A4 
1G4E 6006 

1650 1076 
1652 7078 B2A4 
1656 9AFE 
1658 3068 5B40 
165C 4868 5B5A 
1660 4877 
1662 9921 
1664 7068 5B3E 
1668 6056 
166A 6046 
166C 6036 
166E 6026 
1670 6016 
1672 6006 

page LCode 

routine jdsply, uses r1-r5 
ca 11 f I nddt 
call dsppol 

endroutlne jdsply 

page LCode 

routine dspsleep, local r1-r5 

sta sp,dspsp 
Ida sp,dssyssp 
un lock m 111 dsp 1 ok 
pop rO 

dsppol : 
save r7 
lock 1'7,ds plok 

sta sp,dss vssp 
Ida sp, !ldsst a ck 
Ida r7,r7 ;;dsplok 

bo dsplyloop 
Ida sp,dspsp 

endroutine dspsleep 

;get the DDT page 
;and poll DISr.LAY 

;save our stack 
; and get s ystem's stack 
;release both stacks 
;return to s y stem 
; entry from s y stem 
; save I' eturn 
;get control of stacks 

; s a ve system stack 
;default stoc k 

; broken lock - reset 
;get display' s stack 

483 
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OISPLY.PLR:l PAGE 3 IMP video display handler 

0001 

1674 
0010 

1674 6300 
1676 6302 
1678 6304 
167A 6306 
167C 6308 
167E 630A 
1680 630C 
1682 630E 
1684 6310 
1686 6312 
1688 6314 
168A 6316 
168C 6318 
168E 631A 
1690 631C 
1692 631E 

0008 

1694 62FO 
1696 62F2 
1698 62F4 
169A 62F6 
16ge 62F8 
169E 62FA 
16AO 62FC 
16A2 62FE 

~ 

( 
'---

:table of addresses to display. 

. if z PSE 

.coml1t I 
table dsploc 

mapcom 
maprel 
mapdclt 
mapddt+2 
mapddt+ 4 
mapdclt+6 
rnapvar 
mapvat'+2 
rnapvar+4 
lrnap+%nvarsp 
1 map+%nval-sp+2 
maprel+%ncodep 
mapddt+%ncodep 
rnapddt+%ncodep+2 
mapddt+%ncodep+4 
mapddt+%ncodep+G 

endtable dsploc 
I 
. iff :z PSE 

table dsploc 
.rept 016 

hdisp+<.rpcnttwords> 
. endl' 

. rept 08 
mdisp+<.rpcnt ~ words > 

.endr 

endtable dsploc 

mapcod 
mapfak 
rnaptip 

: : mapv2 
: : maptvr' 
; :mapbl 
; :mapb2 

:ARPANET case: 

:if imp is tilere 
: if imp is there 
; if tip is tilere 

; if imp 

; if imp 

: :mapcod+%ncodep 
: ;mapfak+%ncodep 
:;maptip+%l1codep 

;PSE case 

:hosts 

:modems 

~'\ 

..... .---

------. 

~ 
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DISPLY.PLR;1 PAGE 4 IMP video display handler 

16A4 4078 1636 
16A8 4AC1 
16AA 4B48 OOFF 
16AE 8AFB 

16BO 7078 626A 
16B4 8A2A 
16B6 7078 A206 
16BA 9A27 
16BC 4078 171E 
16CO OOOC 

0001 
16C2 48AO 

16C4 601A 1674 
16C8 7011 
16CA 4078 103C 
16CE 171A 
16DO 4078 171E 
16D4 0020 
16D6 4E28 0030 
16DA 92F5 

16DC 4078 170A 

16EO 48AO 

16E2 48BA 

16E4 601A 60C2 
16E8 4078 103C 
16EC 171A 
16EE 4078 171E 
16F2 0020 
16F4 49B1 
16F6 8AF7 

16F8 4078 170A 
16FC 4E28 OOAO 
1700 8204 
1702 707A 60C2 
1706 8AEE 

1708 90CE 

----
'--

dsplyloop: 
repeat 

repeat 
call dspsleep 
add r4 . /1 1 

and 1'4. /IOF F 
until zero 

endrepeat 
ifnot dspflag 

if dinit+foo 

call idspout. asci ff 

. if m.: PSE 
1 da r2.1/ 0 
repeat 

lda r1,dsploc(r2)+ 
1 da r 1. (r 1 ) 
call hexout. dspout 

;while the sea s are wet 

;only ever y 6 seconds 

; oka)' to display 

;need to display traps 

;move to home on some terminals 

;Platform : display modem/host status 
; index into t a ble of maps to display 
; write map, 
;a variable to write 
; its conten ts 
; type tllis map 

call idspout. ascispace ;space in between 

until r2 >~ Hldsploc 

endl' epea t 
call dspeol 

. endc 
lda r2. 1I0 
repeat 

; ;nz PSE 

lda r3, Hlcilbuf/words 

:enct of table 

; index to tl' a ps 

repeat ;print 
: collnts up to next trap 

tr'apline 
lda r1.cilops(r2)+ 
call he xout, dspout ; cl i s p 1 ay number 

call idspout, ascispace 

sub 1'3. 1/1 
until zero 

endrepeat 

; count one \'Io r'd 
; lIntil ne x t t l'ap 

call dspeol ;set up nex t line 
until r2 >= Hcilend-cilops : un t il past end 

while cilops(r2) ;stop a fter first zero 

endrepeat 
endif 

endif 
endl' epeat : forevel' 

J 
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OISPLY . PLR;1 PAGE 5 IMP v ideo displ ay handler 

170A 1076 rout i ne dspeol. uses rl 
170C 4078 171E call i d spout. ascicr 
1710 0000 
1712 4078 171 E call idspout. asc i If 
1716 OOOA 
1718 6006 endl' out i ne dspeol 

171A 1076 routine dspoLlt. a l'9 r 1 
171C 9003 entry idspou t. i III i ne r I. use s 1'1 

171E 6017 
1720 1076 

repeat 
1722 4078 OF02 cal! I'bfput. ttyobf ;t ry to put char on tty 
1726 6296 
1728 810B \~hi Ie equal ;buffer full - IoJai t 
172A 48F6 set dsppok ~ # dsppid 
172C 3078 6274 
1730 4878 0014 set ro> pid ~ Iittypid ;St cll ' t the terminal running 
1734 30F8 OOAC 
1738 4078 1636 call dspsleep 
173C 90F3 endl'epeat 
173E 6006 endroutine dspout 
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DISPLY . PLR;1 PAGE 6 IMP video display handler 

1740 1076 
1742 4078 4798 
1746 4878 8000 
174A 3478 6206 
174E 6006 

FCOO 0200 
4388 1740 
FCOO 0200 

4EFO 1076 
4EF2 4078 4820 
4EF6 4F16 
4EF8 4818 004E 
4EFC 7078 A26A 
4FOO 8A05 
4F02 3008 626A 
4F06 4818 0046 

4FOA 4078 4798 
4FOE 4078 4820 
4F12 458E 
4F14 6006 

FCOO 0200 
43A8 4EFO 
FCOO 0200 

4F16 44 
4F17 4F 
4F18 00 

0008 

"-

;two routines to control display (called via ddt) 
routine cntll. arg r1 

call ddtout ;clear scr'eell 
Ida r7.lIsign 
iorm r7.dinit 

endrout i ne cnt 11 
;mark screen as needing display 

$dopatch ddtdispatch+c 014 *words>. DDTCode 
cntll 

page DDTCode 

;turn display on and off. Dispatched from D 
routine dspswitch. arg r1 

call i textout. dsptxt 

Ida r1.II'N 
Ida r7.dspflag+foo 
if zero 

:default to typing Un" 
:check flag 
: was of f. tur'n on now 

sta rO.dspflag 
Ida r 1 . II ' F 

endif 
call ddtout 
call itextout. crlftxt 

endroutine dspswitch 

;to type "off" 

;type last char' 

$dopatch ddtdisp+c4 *words>.dd{code 
dspswitch 

page ddtcode 

dsptxt: . asc i z /00/ 

.even 

.radix 010 :default octal for the rest 

---./ . 
""""" ~ 
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. INSERT " IMP . LO CAL",LOCAL 
. INSRT IMP . LO CA L 

.~ 489 

PAGE -82 



Pluribus IMP 1301 
IMP.LOCAL;1 PAGE 

PLURIBUS V2.9B 25-Jun-87 10:57:29 
IMP video display handler 

PAGE 83 

.stit1e IMP local memory code 

Page LCode 

.comnt 

Call rstart via r7 with a pid in r1. The pid will be saved 
in a circular buffer (I'ing), if tllat pid is not already stol'ed in 
the ring. r2 and r3 are des'tl'oyed; if the ring is full I'start wi1.1 
trap and ignore the call. 

The specified pid is poked by rstgo, which itself has a very 
small pid assigned. Each time rstgo is run, it pokes 
one and only one pid from ring, and removes that pid from ring. 

1750 7038 A4B2 Rstart: 1da r3,ring11< ; lock tile ring structure. 
1754 9AFE bz . -4 ; ~/a it unt i 1 we own tile ring . 
1756 7038 64B6 1da r3,l'ingf ;pointer to first entry in ring. 
175A 7028 64B4 1 da 1'2, I' i ngc ;number of entries in ring. 
175E 9All bz rst02 ;ernpty, don't searcll ring . 
1760 6E13 rstOO: cmpb I' 1 , ( I' 3 ) + ;Is this pid value already in ring? 
1762 9113 be rst03 ; found, don't enter same pid twice. 
1764 4E38 64DO cmp r3,=I'inge ;Last byte in tl'le I' i ng? 
1768 9203 bg l'stOI ;no, cont i nue sear'cll. 
176A 4838 64B8 1 da I' 3 , = I' i ng ;yes, re- i nit i ali ze po inter. 
176E 49A1 rstOI : sub r2,=1 ;look at next entry. 
1770 8AF8 bnz rstOO 

1772 7028 64B4 1 da 1'2. I' i ngc ;enter another pid into buff~r. 
1776 4E28 0018 cmp I' 2 . = I' i ng 1 n ; is the buffer full? 
177A 9203 bg rst02 ;no, all is \-/el1 . 
177C E2C8 Trap 1310, < ;ringc overflow in rstal't - page 82> 
177E 9005 br l'st03 ; I' i ng is full, take erl'or exit . 

1780 4AAI rst02; add 1'2, = 1 ; increase number of entl' i es. 
1782 3028 64B4 sta r2 , r'ingc 
1786 3813 stab 1'1,(1'3) ;store tile pid in tile buffer. 

1788 3008 A4B2 rst03: unlock ring1k ;un10ck ring. 
178C 48B2 1da 1'3.=stkpid ;Poke the restarter pid so 
178E 30B8 OOAC sta r3, <1' pid ; removel' (Rstgo) \-/i 11 be run. 
1792 4007 jrnp ( 1'7 ) ;return to caller. 

r---
-------

'--

"-

J 
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IMP . LOCAL; 1 

1794 7078 OOBO 
1798 3078 FCOO 
179C 7018 50BC 
17AO 7418 5EBO 
17A4 8910 
17A6 4078 0990 
17AA 7078 0000 
17AE 3078 FC02 
17B2 3078 FC06 
17B6 7078 0002 
17BA 3078 FC04 
178E 4894 
17CO 4078 1750 

17C4 4008 1086 

PLURIBUS V2 . 98 25 - Jun-87 10:57:29 
PAGE 2 IMP l o c a l memor y code 

;routine to call block transfer routine BLT 
;runs at ver y low p r iority (4) 
;calls rstart if still more to do upon e x it 

bl teal : setmap mO.maprel 

Ida rl.bltst ;;bltact 
ior r1.pl<cs t ; ; pkcact 
if odd ; if e i tllel' 

n 
PAGE 84 

8 LT 01' PKC 
call polblt ; poll BLT pl' ocess 
setlllap <m 1. m3 > . mapvar ; a 11 l1laps ~I e l 'e smashed 

setmap m2 . mapv2 

Ida r1 . =bltpid 
call I' stal' t 

endif 
jmp loopm 

491 

active 
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IMP.LOCAL;l PAGE 3 IMP local memory code 

;shared rel labil ity timeout routines 

test r6 to see if it is a subroutine call 
call return with r2 = target of caller 
retx doesn't check r2 

.comnt I 
retchk: cmp r2,-2(r6) 

qutpat retuq 
bne retu3 

retx : 1da r5,-4(r6) 
qutpat retuq 

cmp r5,=.first 
retu3: j mp (r7) 

retuq: rst %e 
jmp (r7) 

I 
FCOO 0400 

;does call target match? 
;tsk 
;no: return not-equal condition 
;was it a jsb r7, ? 
;tsk 

jsb r7,0 
;fal1 returns not-equal condition 

;c1ear equal flag. 
;return not-equal 

Page PkgCode 

PAGE 85 

41AA 1076 
;routine to put a broken packet on diagnostic queue. 
routine ckqput,arg r2 

41AC 4078 146C call wheorb,whm2i?whf2h ;move to fake queue . 
41BO COOO 
41B2 7078 
41B6 9AFE 
41B8 30A8 
41BC 3028 
41CO 3008 

AFCA 

63C2 
63C2 
AFCA 

41C4 7078 00B6 
41C8 3078 FC04 
41CC 3008 9EC6 
4100 7078 0002 
4104 3078 FC04 
4108 6006 

lock staiob+1ockfd 

sta r2,<o>eckq 
sta r2,eckq 

unlock staiob+10ckfd 

1da r7,mapfak 
sta r7,%map2 
sta rO,m2# <dgsb+snon> 
1 da 1'7, mapv2 
sta r7,%map2 

endroutlne ckqput 

;enqueue bad guy 

~, '\ 
J 
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IMP . LOCAL; 1 PAGE 4 IMP loca l memory code 

Page Lc ode 
. comnt 
lpcksubr - store packet length from r3. then cksum packet. 
pcksubr - cksum packet to length In bufe . 

These routines are the system ' s packet checksummer . Stores ' 
(lpcksubr only) packet length. then calculates 
correct offset In subchn to do checksum calculation . r3 returns 
with the checksum . returns zero if checksum ok. non-zero If 
checksum bad, 
I 
17C8 1076 
17CA 1056 
17CC 49B2 
17CE 3039 0090 

1702 9003 
1704 1076 
1706 1056 
1708 7039 0090 
170C 4AB2 
170E 48FO 
17EO 4973 
17E2 A6Bl 
17E4 4851 
17E6 407F 1888 
17EA 8A05 
17EC 6056 
17EE 6076 
17FO 4FFO 
17F2 4007 

17F4 6056 
171"6 6006 

0048 

1888 4007 

routine lpcksubr.arg rl/r3.1ocal r5.result r3 

sub 1'3.=hrdoff 
sta 1' 3.bufe(I' 1) 

; compensate for hardware offset. 
; save buffer end pointer . 

entry pcksubr.arg r l . local r5. result r3 

Ida r·3.bufe(I' 1) 
add 1' 3.=hrdo ff 
Ida r7.=0 
sub 1' 7 . r3 
srI r3. 1 
Ida r5.rl 
ca 11 subchn( 1'7) 
If zel'o 

return zer' o 

endlf 
endroutlne lpcksub r 

; subtract chain 

;buffer end pOin t er . 
; compensate fo r hardware length offset . 
; figure out whel' e to start subchn 
;negatlve lengt h . 
; Inltlallze checksum to Inclyde length . 
;addr ess of buffe r to checksum. 
: check sum packet. 
: cllecksum good. 

: .pcksubr ;normall y returns ~on-zero. 

:1'3 ; accumulates checksum 
;r5: pointer to what to checksum 

. rept 072 
. x list 

sub 1'3. (1'5)+ 
.1 1st 

. endl' 
subchn: .i mp (1' 7) 

493 



uribus IMP 1301 
IMP.LOCAL;l 

188A 701B 0004 
188E 706C 405C 
1892 9AFE 
1894 304B OOOE 
1898 4828 4008 
189C 302B OOOC 
18AO 3018 0004 
18A4 706C 005E 
18A8 8A04 · 
18AA 486B 76FO 
18AE A6E4 
18BO 4A68 0100 
18B4 306C 005E 
18B8 300C 405C 
18BC 786C OOOE 
18CO 30E8 OOAC 
18C4 4007 

18C6 1076 
18C8 702B OOOE 
18CC 9A06 
18CE 352B OOOE 
1802 4078 1332 
1806 2000 

1808 6006 

PLURIBUS V2.9B 25-Jun-87 10:57:29 
PAGE 5 IMP local memor y code 

;*****+~***hot hi~ * :~+~+* :~** 

put leaders onto the control queues 
also see rfledp/ledpc 

called from hi.forus.dedtrn. and impdwn 
r 1 is destroyed 
r2 is destroyed 
r3= transaction block (preserved) 
r4= host parameter block 
r6 is destl' oyed 
r7= entry 
uses temp2 

;enter at ledpO with leader already set-up 

PAGE 137 

;enter at ledp2 "/ith new trhstl in rl (forus) 
;enter at ledpf to fix up leader queue (see dedtrn} 

page LCode 

ledpO: 
ledp2: 

Ida 1'1.trhstl(r3) 
Ida r6.10ckih(r4) 
bz . -4 

sta r4.trhost(r3) 
Ida r2.= H4000+ttledr 

;will copy back 
;lock the host 

; new o~/ner' 

sta r2.trntim+ c O*trstat >(r3) 
sta rl.trhstl(r3) ;maybe new if enter. at ledp2 
Ida r6.nx tled(r4) ;any leaders pending here? 
bnz ledpl ;yes 

ledpf : Ida r6.=-trnblk(r3) ;no, get our trnblk offset 
srI r6.4 

ledpl : add r6.= Hl00 ;and count this new one 
sta r6.nxtled(r4) ; into host's pointer 
unlock lock ih(r4) 
ldab r6.hotpid(r4) 
sta 1' 6. !?'pid 
j mp (r7) 

;call here via r7 to flush trpack if it e x ists 
;r3 has trnblk address 

routine trnfls. uses r2. arg r3 
Ida r2.trpack(r3) 
ifnot zero 

eorm r2.trpack(r3) 
call flush.'~hhi 

endif 
endroutine trnfls 

J 
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Pluribus IMP 1301 PLURIBUS V2. 9B 25-Jun-87 10:57:29 PAGE 88 
IMP.LOCAL;1 PAGE 6 IMP local memory code 

; * ** **** **** imp to host *********** * * 

page HLCode 

pid entl'y ill 
start of main loop il1next 

180A OOOA nonops: H8+2 : : hosfake hostip :bi t tabl e of host types 
:fakes and TIPs get no nops 

18DC 7049 81CO ih: Ida r4,rnblks(r1) 
18EO 703C 404E Ida I' 3 , i hI oc ( r4 ) 
18E4 9AFE bz . -4 
18E6 705C 0020 Ida r5, iobloc(r4) 
18EA 701C 0054 Ida r 1 , i 1190 i n ( 1'4 ) ;also not uncler lockih 

18EE 9A24 bz ihrO ;host timed out - reset the world 
18FO 7030 OOOC Ida r3,statoh(r5) 
18F4 4F38 2000 tst 1'3, =hbusy 
18F8 8A14 bnz il1db2 : hal'dwal' e not y et done 
18FA 4F38 0100 tst r3,=11quit 
18FE 9A06 bz ihq05 ;no quit 
1900 702C 0034 Ida r 2 ,hi s p(r4) 
1904 E604 Trap 3004, < ;Host output el'I' - page 87 > 

1906 48B4 Ida 1' 3, =ilstqut 
1908 901E br i 111' 5 

190A 701C 405C illq05: Ida 1' 1,lockiI1(1'4) 
190E 9AFE bz .-4 
1910 703C 0056 Ida r3 , il1\'/q(I' 4) 
1914 408C 0050 jrnp <1" ;1110(r4) 

. 1918 300C 405C ihdba: unlock 10ckiI1(1'4) 
191C 307C 0050 ihdb : sta 1'7, i III 0 (1' 4) 
1920 300C 404E ihdb2: unlock iI1loc(I'4) 
1924 4008 108E tr loop 
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IMP . LOCAL; 1 PAGE 7 IMP local memory code 

; wait software res et completion 

1928 4078 1918 
192C 783C 001F 
1930 4EB4 

i hdeO: j sb r7, i 11dbCl ; sleep a bit 
ihdead: ldab r3,hihd(r4) ;hi signals via hihd 

1932 91FB 
1934 9030 

1936 48B2 ihrO : 
1938 7070 0006 
193C 4F78 1000 
1940 8A02 
1942 48B1 

1944 707C 405C ihr5: 
1948 9AFE 
194A 707C 0002 
194E 8A05 
1950 4878 0100 
1954 3070 OOOC 

1958 300C 0054 
195C 4E48 7210 
1960 911A 
1962 7E3C 001F 
1966 9105 
1968 383C 001F 
196C 3008 6512 

1970 4078 2F40 ihrl: 
1974 90FE 
1976 4868 02F8 
197A 702C 4068 
197E 9A03 
1980 4078 5C1A 

1984 485C 0060 
1988 4078 5C06 
198C 485C 0064 
1990 4078 5C06 

1994 
1996 
199A 
199E 
19A2 
19A6 
19A8 

4895 
301C 005A 
707C 0002 
707F OEB6 
7778 180A 
8A03 
787C 401C 

19AC 4078 1918 

, 

ihr7: 

cmp r3,=hninit ;4 means resetting 
be ihdeO ;resetting still 

br ihr7 ;for a reset sequence 

Ida r3,=htardy 
if statih ( r5) .nbit . Hhready 

1 da r3, =lwdO\oJIl 
endif 

lock lockih(r4) 

ifnot Ilostyp(r4) 

; nO\~ lock 110S t 

; ; hosrea 1 ; call' t reset fakes 

Ida r7,=hreset+«data& HF>/words > 
sta r7,statoh(r5) ;; ihledr ;reset output 

endif 
set ihgoin(I'4) 
if r4 <> Hfakeh3 ;dont try to discard discard 

if byte r3 <> hihd(r4) 

stab r3,hihd(r4) 
set ophgo 

endif 
call ledget 

br i hr 1 
Ida sp,=lstack 

;no change 

;more on leader queue 

set r2 = ihbuff+foo(r4) ;was a buffer being sent? 
ifnot zero 

call ihdmpb 
endif 
Ida r5,=shq(r4) 
call ihdump 
Ida r5, =shpq(r4) 
call ihdump 

endif 

Ida rl,=5 
sta rl,specal(r4) 
Ida r7,host yp(r4) 
Ida r7,bittab(r7) 
if r7 . nbit. nonops 

ldab r7,homode+foo(r4) 
endif 
call ihdba 

;yes 
;mark buffer inc., dump it 

get the host type 
get NONOPS bit, this type 
if this host is normal 

;the n start old format 

;sleep here 

r-

J 
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IMP.LOCAL:1 PAGE 8 IMP loca l memor y code 

:r3= queue to use 
:1' 7=time to us e 

1980 4868 0480 
1984 306C 0052 
1988 703C 005A 
198C 8A10 

ihnext: 1da rG. =sec30 

198E 4078 2F40 
19C2 9042 
19C4 483C 0064 
19C8 7063 
19CA 8947 
19CC 4984 
19CE 7063 
1900 8940 

sta 1'6 . ihtt(r4) 
1da r3.specal(r4) 
bnz ih1 :special control message 

call 1edget 
br ihctl :non empt y con t rol queue 

Ida r3. =sllpq(r4) 
1da r6.(1'3) 
bno i 115 : non empt y pr i OI' i t y queue 

sub r3. =Sllpq-Sl1q 
Ida I' G. (r3) 
bno il16 :non empty regular queue 

unlock 10c kil1(r4) 1902 300C 405C 
1906 701C 4052 
190A 903C 

ihO: 1da 1' 1.illtt+foo(r4) 
bl' il14 

190C 4838 001F ih1 : 
19EO 4981 
19E2 303C 005A 
19E6 9A22 
19E8 781C 001C 
19EC 8A08 
19EE 300C 405C 
19F2 4818 0400 
19F6 486C 8012 
19FA 4078 58CC 
19FE 4078 191C 

1A02 300C 405C ihn1 : 
1A06 781C 0029 
1AOA 301C 0014 
1AOE 7018 62E2 
1A12 301C 0016 
1A16 701C 4018 
1A1A 4818 OFOO 
1A1E 4884 
1A20 486C 8018 
1A24 4078 58CC 
1A28 9015 

1A2A 4818 OFOO il1n2 : 
1A2E 48BA 
1A30 301C 0010 
1A34 303C 0012 
1A38 783C 401F 
1A3C 9A05 
1A3E 703C 402C 
1A42 3008 6512 
1A46 300C 405C ihct1: 
1A4A 486C 8018 
1A4E 4078 5868 
1A52 4078 191C i114: 

and 1'3 . = H1F 
sub r·3. = 1 
sta r3.specal(r4) :number of nops to s~nd 

bz ihn2 :now send a re s et 
1dab r1.l1omode(r4) 
bnz ihn1 :if already in new format 

unlock 10ckil1(r4) 
1da r1. =cnop · Hl00 :send an old nop 
1da r6 .= ih1edr+l1endf+2(r4) 
j sb r7 , i hI s 
j sb r7. i 11db 

unlock 10ckil1(r4) 
1dab r 1 . l1ihost+1(r4) :send a new nop 
sta rl . iI11edr+l1st1(r4) 
1da r1 . rnine 
sta r1.ih1edr+dst1(r4) 
1da r1. ihledr+rnid1+foo(r4) : :subty p 
1 da I' 1 . = I, i code 
1da r3.=cnop 
1da r6.=ihl e dr+hendf+midl(r4) 
jsb r7. ihls 
br ih4 

1da rl.=l1icode :send a new res et 
1 da r3. =c I' eset 
sta r1.ih1edl' +netl(I' 4) 
sta 1' 3. i 111 edr+t ypl (r4) 
1dab r3.hihd+foo(r4) : :hostup 
bz i 11Ct 1 

Ida r3.deadsc+foo(r4) 
s t a 1'0 . opl1go 
unlock lockih(r4) 
1da r6.=ih1edr+l1endf+mid1(r4) 
jsb r7.il11sl1 
j sb r7. i hdb 

: leader words in place 
:wait for control or notl1ing to do 

ihirllp · hr ih'1PX t 
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lA58 4873 ih5: 
lA5A 702C 0060 
lA5E 9908 
lA60 702A 0350 
lA64 712E 0350 
lA68 8B03 
lA6A 487C 0060 ih6: 
lA6E 303C 0056 ih7: 
lA72 7027 
lA74 706A 0350 
lA78 7168 62DA 
lA7C 4EE2 
lA7E 8202 
lA80 48E2 

lA82 306C 0052 
lA86 4E68 0258 
lA8A 8203 
lA8C 307C 0056 

lA90 703C 0056 
lA94 7023 
lA96 4078 14FC 
lA9A 0040 
lA9C 8A03 
lA9E 4008 5D92 

lAA2 4861 
lAA4 300C 405C 
lAA8 781E 0009 
lAAC 703E 009C 
lASO 9908 
lAB2 701B 65B6 
lAB6 A494 
lAB8 4B18 8700 
lABC 7C1B 65B4 
lACO 483C 0010 
lAC4 4878 OFOO 
lAC8 2073 
lACA 707E 0002 
lACE 4B78 'OFOO 
lAD2 2073 
lAD4 2013 
lAD6 707E 0006 
lADA 2073 
lADC 707E OOOE 
lAEO 2073 
lAE2 7076 
lAE4 3073 
lAE6 7078 00D2 
lAEA 3078 FC04 
lAEE 786C 001C 
lAF2 4B68 001F 
lAF6 4A6C 001A 
lAFA 4078 5B68 
lAFE 4078 191C 
lB02 40r~'D08 

ihgtgo : 

ihraw : 

PLURIBUS V2 . 9B 25-Jun-87 10:57:29 
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Ida r7.r3 
Ida r2.shq(r4) 
bo ih7 ;empty reg queue but full pri queue 

Ida r2.chan-chain(r2) 
sub r2.chan-chain(r6) 

bnm ih7 ;pri queue has older message 
Ida r7. =shq(r4) 
sta r3. ihwq(r4) ;assume higher - priority Is good 
Ida r2.(r7) ; ;shq,shpq 
Ida r6,chan-chain(r2) 
sub r6.time ;calculate time left for this message 
if r6 < =2 ;packet is old 

set ,-6 =2 ;so gi ve it at least 2 left 
endlf 
sta ,-G. Ihtt(r4) 
if r6 < Nsec15 ;old message, put on q 

sta r7,ihwq(r4) ;oops, the ,-e ' s an old message 
endif 
Ida r3 . ihwq(r4) ;now reget queue we picked 
Ida r2,(r3) ;Its head 
call ounpckc.whih 

if fa i 1 
tr i herr 

endif 
Ida r6.rl 
unlock 10ckih(r4) ;patched to JMP IHGTWY by PTIP 
ldab rl . seqh+l(r6) ;source hos t 
Ida r3.bufb(r6) ;pointer to rec eive block 
bo ihrml ;no receive block : "a\~ pkt 

Ida rl.rmctl(r3) ;handl ing type 
sra rl.4 

; ; gethan and rl.=priled}maxled 
lorb rl.rmhost(r3) 
Ida r3.=ihledr(r 4 ) 
Ida r7.=hicode 

; remote l 110St Is sourc.e 

sta r7 . (r3)+ 
1 da ,-7. typh( ,-6) 
and r7.=trcblt+pflags 
sta r7.(r3)+ 
sta rl. (r3)+ 
Ida r7.srcll(rG) 
sta r7,(,' 3)+ 
lda ,'7 . mldh(r6) 
sta r7.(r3)+ 
1 da r7. (,-6) 
sta ,-7.(r3) 
Ida r7.mapv2 
sta r7 ,%map2 
ldab r6 , homode(r4) 
and r6,= H1F 
add r6 . =ihledr+lenl(r4) 

; ; net 1 

; ; typl 
; ; hst 1 

;srcl 

; ;midl 
; ; neth 
;; lenl 

;paddlng 

jsb r7.il,lsn 
jsb r7 , il,db 
jmp ihpack 

; wa it for packet leader to ~q? 
; on warm page 

--...-" . J 
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~ 

. INSERT "CONFIG" 
.INSRT CONFIG 

PAGE '92 

--.., 

J 
~ 
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0001 

0040 

.comnt I 
CONFIG 

PLURIBUS V2.9B 25-Jun-87 10:57:29 
PAGE 2 IMP Configuration Code 

.stitle IMP Configuration Code 

. if nz MIS\·, ;M/I bus special code 

Page L TVal' s :space here fo r now 

PAGE 93 

locflg: . blk\~ 1 :local copy of last CKILL 

. endc ; nz MIS\·, 

Page LCode 

Configuration code central dispatch . 
Calls routines which configure the system. 
Each code page has address of routine to call as the first 
entry in its timeout table ---TAB, which TOPNTR pOints to . 
Poked every slow tick by TIMEOUT (TO). 

I 
;process con,pid=conpid 

conloop: :start I'lere f i I'st time 
repeat : forever 

1B06 4890 Ida r' 1 ,=0 
repeat ;for all code pages 

1B08 6079 OOBO Ida r7,lmap(I' 1)+ 
1BOC 9911 ifnot odd :page exists 
1BOE 3078 FCOO sta r7,%mapO 
1B12 7078 40BC Ida r7, topntl' 
1B16 9AOC ifnot zel'o :there is a tabl e 
1B18 7027 Ida r2,(r7) :first table entry 
1B1A 9AOA i fnot z ero 
1B1C 1016 save 1'1 : I'emernber LMflP index 
1B1E 7078 0002 setmap m2.mapv2 :default map 2 
1B22 3078 FC04 
1B26 4072 call ( 1'2) :call indicated routine 
1B28 6016 I' estol' e 1'1 :get b<lck LMflP index 
1B2A 4078 1B42 call csleep : I' est a bi t too 

endif 
endif 

endif 
1B2E 4E18 0010 unt i 1 r1 =%ncodep ;done all c o de pages 
1B32 81EB 

endl'epeat 
1B34 4878 FFFF Ida r7,=-1 
1B38 3078 620A sta 1' 7,sidflg : 1 et TIMEOUT run 
1B3C 4078 1B62 call cslee2 ;sleep without poke. 
1B40 90E3 endrepeat 

501 
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;CSLEEP 
;Put the CONFIG process to sleep 
;assumes M1 se t to MAPVAR 

1B42 1076 routine csleep. local mO. arg m1. result m3 
1B44 7078 40BE 
1B48 1076 

;poke conpid ; reawaken us too 
1B4A 4878 002E lda 1' 7. =conpid 
1B4E 30F8 OOAC sta r7.@pid ;don ' t yet tru s t tIl e poke macro . 
1B52 4078 1B62 call cslee2 ; and resume hel' e 

1B56 6076 endroutine cslee p 
1B58 707F OOBO 
1B5C 3078 FCOO 
1B60 6006 

1B62 1076 routine cslee2.1ocal r1-r5.1ocal m2.arg m1 . result mj 
1B64 1016 
1B66 1026 
1B68 1036 
1B6A 1046 
1B6C 1056 
1B6E 7078 80BE 
1B72 1076 

1B74 3068 654E sta sp.confsp ;save the stack pointer too. 
1B78 3008 6550 unlock m1 Nconlok 
1B7C 4008 1072 jmp loopmv 

con: ;enter here fr~m LOOP 
1B80 7078 A550 lock conlok 
1B84 9AFE 
1886 9907 if nodd & 5 i df 1 g ;stack still good 
1B88 7078 620A 
1B8C 9A04 
1B8E 7068 
1B92 9009 

654E lda 
• else 

sp.confsp ;restore stack 
; ;odd } not sidflg ;use initial stack 

1B94 4868 6540 lda sp.=constack- <7 *words > ;proper stack pointer 
1B98 4878 1B06 lda r7,=conloop ;and process start 
1B9C 3078 654C sta r7,constack-words 
1BAO 3008 620A sta rO.sidflg ;let CONFIG run now 

endif 

1BA4 6076 endroutine cslee2 
1BA6 707F OOBO 
1BAA 3078 FC04 
1BAE 6056 
1BBO 6046 
1BB2 6036 
1B84 6026 
1BB6 6016 
1BB8 6006 

.' 

-' J 
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FCOO 0000 

567C 5680 
567E 0000 

5680 1076 

0001 
5682 48FO 
5684 3078 

5688 4828 
568C 4818 

5690 5049 
5694 9B12 
5696 787C 
569A 4FF2 
569C 8A03 
569E 7429 

56A2 4078 
56A6 8A07 
56A8 4878 
56AC 3479 
56BO 4078 

56B4 4078 

56B8 4E90 
56BA 81EB 

56BC 3028 

6552 

8000 
0010 

635E 

0002 

OEB6 

5A72 

8000 
635E 
1BBA 

1B42 

72AA 

page Relcode 

;reliabilit y page timeout dispatch 

reI tim: reI con 
o 

;on l y has CONFIG code 

;RELCON 
;maintain IMP configurat ion stuff 

(1) check bl o cks in M2PBLK,V2PBLK,H2PBLK 
(2) check PIDs for RTC,modems, h o sts,TIPs,VDH's 
(3) scan I / O dev ices for new ones to configure 

routine relcon, uses 1'1-r5 

. I if nz MISw ;M/I bus code I' unn i ng 
cl eal' cl< ill 

; ( 1) test each block in M2PBLK, V2PBLK ,I12PBL K 
; neg means not yet ~IP 

; loop for M2PBLK 

Ida r2, =rupllus ;initialize flooding 
Ida 1' 1 , =nmd ' I' \~ol' ds 

repeat 
Ida r4,m2pblk(-r1) 
ifnot minus ;modem exists. 

mask 

if byte phflag(r4) .nbit. II i nhl's t ; 1 i ve 1 ine here 

ior 1'2 , bi ttab(r 1) ;so add its bi t to . mask 
endif 
call mtest 
if fa i I ; modem has tl'oubl es· 

Ida r7 . =sign 
iorm 1'"1. m?pbl k( 1'1) ;deall ocate modem 
call g l' I'pkts ; I'eroute it s tl'aff i'c 

endif 
call csleep 

endif 
unt i I r 1 = =0 ;test eacll modem. 

endr e peat 
sta 1' 2. rupmsk ;store completed mask 
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56CO 4818 0030 

56C4 5049 6376 
56C8 9B15 
56CA 7079 632E 
56CE 707F 0002 
5602 40FF 12FO 
5606 8AOC 
5608 4878 8000 
560C 3479 6376 
56EO 4854 
56E2 7079 632E 
56E6 707F 0002 
56EA 40FF 12FC 

56EE 4078 lB42 

56F2 4E90 
56F4 81E8 

56F6 4818 0038 

56FA 5049 6326 
56FE 9BOA 
5700 4078 5AC4 
5704 8A05 
5706 4838 8000 
570A 3439 6326 

570E 4078 lB42 

5712 4E90 
5714 81F3 

'-. 
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;loop for V2PBLK 
;calls null routine unless TIP and/or VOH package loaded 

lda rl,=nrh*words ;only for non-fakes 
repeat 

lda r4,v2pblk+ <nfh *words>(-rl) ; its param bJk 
ifnot minus ; some 110St het' e 

lela r7 , h2pblk+ <nfh ;' words>(r1) ;HOSTYP in host block 
lda r7,host yp(r7) ;what host variety 
call @chostest(r7) ;call a hos t checker 
if fail ;something's busted 

lda r7 . =sign 
iorm r7,v2pblk+<nfh . words>(rl) ;mark host gone 
lda r5.t' 4 
lda r7.h2pblk+ <nfh*words>(rl) ; HO STYP in host block 
lda r7 , tlOst yp(t' 7) :~illat host variety 
call @chosinit(r7) :and reinit it 

endif 
call csleep 

endif 
unt i 1 r 1 = =0 

endrepeat 

; loop for H2PBLK 

lda rl,=th*words 
repeat 

lda r4,h2pblk(-rl) 
ifnot minus 

call hotest 
if fa i 1 

lda r3.=sign 
iorm r3.h2pblk(rl) 

endif 
call csleep 

endif 
unt i 1 r 1 = =0 

endrepeat 

;host exists, is being used. 

;host has troubles 

;forget this host 

---' 
J 
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; (2) test dispatch structures 

5716 4078 lB42 call csleep 
571A 4818 0100 lda 1' ·1, = 1 base 

repeat 
571E 5029 80CO lda r2,base( - rl) 
5722 7049 81CO lda r4,mblks(rl) ; ;minus 
5726 4878 0016 lda r7,IIlccbase ;base e n t r' i es to look fOI' 

repeat 
572A 562F 5650 if r2 = ccbase(-r7) ;this entl' Y IllCl tches 
572E 810B 
5730 40FF 5666 call @lccileck( 1' 7) ;call t he checkel' 
5734 8A07 if fa i 1 ;some t r ouble \~iUl it 
5736 7079 80CO set 1'7 = base(rl) ;old dispat c ll for diagnosis 

Trap 10 04, < ;Clrd bad BASE di spa t e ll tbl - page 96> 
573A 4878 1064 set b a se(rl) = Ilbad 

573E 3079 80CO 
endif 

5742 9002 break ; look 110 fUI' ther 
endif 

5744 88F3 unt i 1 loop ;110 mO I' e ill CCBASE 
endrepeat 

5746 4F9E if 1'1 . nbit . HE ;sleep a ftel ' each group of 8. 
5748 8A03 
574A 4078 lB42 call csleep 

endif 
574E 4E90 unt i 1 rl = =0 
5750 81E7 

endrepeat 

• 
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5752 48A6 

5754 4858 001E 

5758 707A 5E98 
575C 7770 OEB6 
5760 9AOA 
5762 1056 
5764 A203 
5766 725A 4116 
576A 4078 5864 
576E 6056 
5770 4078 1B42 

5774 4902 
5776 8BF1 

5778 49A2 
577A 8BED 

577C 48A8 

577E 505A 636E 
5782 9903 
5784 4078 5864 

5788 4EAO 
578A 81FA 

'-

;(3) test io space 

lda r2,=useiol-words 
repeat 

lda r5 , = D15*words 
repeat 

;do all of useio 

;start on ne x t segment 

if useio(r2) . bit. bittab(r5) :device exists. 

save 1'5 

s 11 r5, 3 
add r5,iobase(r2) 
call consub 
restol'e r5 
call csleep 

endif 
sub r5,=2 
until minus 

endl'epeat 
sub r2,=2 
unt i 1 minus 

endrepeat 

lda r2,=nfh *words 
repeat 

lda r5,v2pblk(-r2) 
if even 

call consub 
endif 
until r2 = =0 

endrepeat 

;each bit becomes 10} bytes 
;to get ful 1 addres~ 

;t'estol' e index 

;we will pre fer f-bus devices 

;for all fakes 

;io bloc? 

~ '. 
J 
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578C 4818 0010 

5790 5079 635E 
5794 8B02 
5796 88FO 

5798 4A92 
579A 3018 6324 
579E 4818 0030 

57A2 5079 632E 
57A6 8B02 
57A8 88FO 

57AA 4A9A 
57AC 3018 6322 

0001 
57BO 7018 6552 
57B4 3018 5E3E 
57B8 4078 1B42 
57BC 7618 0040 
57CO 910C 
57C2 3018 0040 
57C6 3008 A550 
57CA 4878 002E 
57CE 30F8 OOAC 
5702 E 102 
5704 4048 OAIC 

5708 6006 

PLURIBUS V2 . 9B 25-Jun-87 10:57 : 29 
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;now count hOI'1 many we're configured for 

1da r 1. =nmd "' \'Iol'ds ;max modems 
repeat 

1da 1'7, m2pb 1k (-1'1 ) 
until nminus ;got last modem 
unt i 1 loop ;no moclems 

endrepeat 
add rl,=\'Iords ;min of 1 modem 
sta r 1, mode ms ;save this information 
1da 1' 1, =nl'h "' loJol' ds ;ma x real hosts 
repeat 

1da r7,h2pb1k+<nfh ~ \'Iords > (-rl) 
unt i 1 nmil1us 
until loop 

endrepeat 
add rl,=<nfh+l >* loJords 
sta rl,hosts 

. if nz MIS~I 

set buff 1 g. 1' 1 

call cs1eep 
if r 1 <> lac fIg 

sta rl,locflg 
unlock contok 

cki 11 

set P pid = =conpid 

; ~/here t,ave I seen 
; this code before? 

;min of 1 I'ea 1 host 
; 1 et others use this 

;M!I code nolol to check CKILL 
;remember CKILL, tell Stage MM 

;force wakeup here} 
;my la st memory of CKILL 

;update it 

:get everyone here} 

Trap 402, < ;Changing buffer page allocation - page 98> 
jsb r4,wst ;and back into Stage 

endif 
. endc ;nz MISI'I 

endl'out i ne I'e 1 con 
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FCOO 0400 
410A 1076 
410C 1016 
410E 1026 
41EO 1036 
41E2 483C 0034 

41E6 7013 
41E8 48Al 
41EA 3023 
41EC 303B 0002 

41FO 4821 
41F2 990A 
41F4 4078 1480 
41F8 0101 
41FA 300A 09FO 
41FE 7012 
4200 4078 14AA 
4204 90F6 
4206 4AB4 
4208 4E3C 003C 
420C 8CED 

420E 702C 4026 
4212 9A08 
4214 4078 1480 
4218 0101 
421A 300A 09FO 
421E 4078 14AA 

4222 702C 4028 
4226 9AOE 
4228 890A 
422A 4B28 FFFE 
422E 783C 001A 
4232 703B OEB6 
4236 4078 5502 
423A 9004 
423C 4078 
4240 0100 

, 
'-

131E 

;RRPKTS 
;Reroute packets waiting for this modem 
;packets will be held by TASK, since INCH word is 0 
;modem param block painter in R4 

page RutCode 
routine rrpkts, arg r4, local r1-r3, uses r5 

Ida r3,=ssentq(r4) ;start w/unAcked but'sent packets 
repeat ;empty this q 

Ida r1,(r3) ; ;spriq sregq ;get head of q 
Ida r2,=1 ;mark q empt y 
sta r2,(r3) mark head 
sta r3,epriq - spriq(r3) ;point tail at head 
repeat ;give contellts of q to tsk 

Ida r2,rl :buffer to re-route 
until odd ;q empty, do ne 

call wheorm,whi2m?whtsk ;change ownership 

sta rO,flushd-chain(r2) 
Ida r1,(r2) 
cal I ttskput 

endrepeat 
add r3,=4 

;hold off buffer timeout 
;Ilext buffel ' 

;get to ne x t: q 
until r3 > =sregq(r4) 

endrepeat 

Ida r2,snding+foo(r4) 
ifnot zero 

ENOIF 

CALL WHEORM, WHI2M?WHTSK 

SET FLUSHD-CHAIN(R2) 
CALL TTSKPUT 

LOA R2,later+foo(r4) 
IFNOT ZERO 

if odd 
and 1'2,=-2 
1dab r3,modem(r4) 

;not to be flushed 

;routing 
;clear odd bit 

Ida r3,bittab(r3) ;bit for this modem 
ca I 1 rupf 1 s ; ; uses r5 ; f 1 us I, our use on RUPQ 

else 
CALL FLUSHB, WHI2M 

endif 
endif 

;(OVER) 

J 
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4242 701C 001C Ida r 1 . maxcl1ll (r4 ) 
4246 A691 srI 1'1.1 
4248 4991 sub r' 1 . = 1 
424A 301C 0050 sta 1'1.s1ots(r4) 
424E 6036 endroutille rrpkts 
4250 6026 
4252 6016 
4254 6006 

lBBA 1076 global gl'I'pk t s = I' rpk t s 
lBBC 7078 40BE 
lBCO 1076 
lBC2 7078 00B4 
lBC6 3078 FCOO 
lBCA 4078 410A 
lBCE 8AOA 
lBOO 6076 
lB02 707F OOBO 
lB06 3078 FCOO 
lBOA 6076 
lBOC 4FFO 
lBOE 4007 
lBEO 9007 
lBE2 6076 
lBE4 707F OOBO 
lBE8 3078 FCOO 
lBEC 6006 
FCOO 0400 
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FCOO 0000 

57DA 1076 

57DC 7E1C OOOF 
57EO 9107 
57E2 7E1C OOOE 
57E6 9104 
57E8 6076 
57EA 4FFO 
57EC 4007 

57EE 6006 

57FO 1076 

57F2 4844 
57F4 9BOF 
57F6 4828 0038 

57FA 564A 6326 
57FE 8108 
5800 4078 57DA 
5804 8A04 
5806 6076 
5808 4FFO 
580A 4007 

580C 6006 

580E 4EAO 
5810 81F5 

5812 90FA 

------
\.-

page RelCode 
;MHPCHK 
check that a given PID matches given param block 
Rl is PID, R4 param block 
look at MINPID(HINPID,8HPID), MOTPID(HOTPID,HBPID) 

routine mhpchk,arg rl,arg r4 

if byte r1 <> minpid(r4) & byte r1 <> motpid(r4) 

fail return; :hinpid hotpid ;PID mismatch 

endif 

endroutine mhpchk 

routine hoschk,arg r4,arg rl 

lda r4,r4 
ifnot minus 

1 da r2, ~th i' ~IOI'ds 

repeat 
If r4 ~ h2pblk(-r2) 

call mhpchk 
if fa 11 

fa i 1 retuI'n 

endif 
l'etuI'n 

endlf 
unt 11 1' 2 

end repeat 
endlf 
fail return 

endroutine hoscilk 

~O 

;for all host blocks 

;found this one 

: no\~ cileck its PIDs 

:oops 

:found block and PIDs okay 

;for all hosts blocks 

;mlssing host block 

--- -'. 

---./ 
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5814 1076 

5816 48A4 
5818 7038 5D5A 

581C 573A OEC6 
5820 SAOS 
5822 707A 0320 
5826 707F 0008 
582A A6F8 
582C 4E71 
582E 8102 
5830 6006 

5832 88F5 

5834 El0C 
02 
5836 6076 
5838 4FFO 
583A 4007 

583C 1076 

583E 4844 
5840 8B04 
5842 6076 
5844 4FFO 
5846 4007 

5848 SBOD 
584A 4828 0010 

584E 564A 635E 
5852 8106 
5854 4078 57DA 
5858 8A02 
585A SOF4 

585C 6006 

585E 4EAO 
5860 81F7 

5862 SOFO 

routine rtcchk, arg r4, arg r1 

1da 1' 2,=bsadl1 
1da r3,usebus 
I'epeat 

if r3 .blt. blttab+ Hl0(-r 2 ) 

1da r7,bsadrs(r2) 
1da r7,rtcpds(r7) 
51'1 r7, 1J8 
If r7 = 1'1 

return 
endlf 

encllf 
unt ill oop 

endrepeat 

;buses and rtc's that exist 

;RTC this bus? 

;bus start 
;flrst switch register Is pld num 
;put It low order 
; match base? 

;a11 we need know 

Trap 414, <; RTC 10st--assoc w/traps lOA and 108 (H) - page 102> 

fail return 

endroutlne rtcchk 

routine modchk, arg rl, arg r4 

1da r4,r4 
If minus 

fa 11 retul' n 

endlf 
Ifnot minus 

1da r2.=nmd ~ words 

repeat 
If r4 = m2pb1k(-r2) 

call mhpchk 
if fa 11 

fa 11 ,'eturn 
endlf 
return 

endlf 
unt 11 1'2 

endrepeat 
endlf 
fall return 

endroutlne modchk 

=0 

;statu5 not carried Over subroutine entry 
; dencl pal'amp. tel' block 
;50 don't do anything 

;find us ill M2PBLK 

;clleck PIDs 

; not olle of ours 

;okay PID dispatch 

;110 suc h modem 

511 
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5864 1076 ' 
5866 1026 

5868 7035 
586A 4823 
586C A6B7 
586E 4B38 
5872 4B28 
5876 4E38 
587A 8203 
587C 40FB 

5880 6026 
5882 6006 

5884 
5884 0706 
5886 58A4 
5888 5936 
588A 0706 
588C 0706 
588E 58A4 
5890 0706 
5892 0706 
5894 0706 
5896 0706 
5898 0706 
589A 0706 
589C 0706 
589E 0706 
58AO 0706 
58A2 0706 

'---

007E 
OOFF 
0020 

5884 

;subroutine that configures any device 
;calls device configuration routine with device number in r2, 
;device address in r5 

routine consub,arg r5, local r2.uses r1,uses r3-r4 

1 da r3, (1'5) 
lda r2,r3 
51'1 r3,7 
and r3,= H7E 
and 1'2,= HFF 
if r3 < =ldevtab 

;chuck magic modem ·bit 

;see if it's good. 

call @>devtab(r3) 
endif 

;call device configuration routine 

endroutine consub 

;0 - no such device type 
; 1 - low Speed Modem (lSM) 

table devtab 
rsucceed 
cmodem 
chost 
rsucceed 
rsucceed 
cmodem 

;2 - Host local Controller or HoST (HlC, HST) 
;3 - Checksum/Block Transfer (CBT) 
;4 - Synchronous line Interface (SlI) 
;5 - High Speed Modem (HSM) 

rsucceed ; 6 
rsucceed ;7 
rsucceed ; 8 
rsucceed ; 9 
rsucceed ;A 
rsucceed ;8 
rsucceed ;C - Adapter, Multiline co~troller (AMl) 
rsucceed ;0 
rsucceed ; E 
rsucceed ; F 

endtable devtab 

~ 

~ 
--./ 
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58A4 1076 
58A6 7E28 12EC 
58AA 9204 
58AC 40F8 12EE 
58BO 9042 
58B2 4EA8 
58B4 8240 
58B6 A2A1 
58B8 704A 635E 
58BC 883A 
58BE 4078 5A3C 
58C2 OOFO 
58C4 9A35 
58C6 304A 635E 
58CA 382C 001A 
58CE 4078 5BC6 
5802 205A 
5804 103A 
5806 9A28 

0001 
5808 4078 5898 
580C 305C 0020 
58EO 4881 
58E2 487C 004A 
58E6 307C 004C 
58EA 3037 
58EC 487C 0034 
58FO 307C 0036 
58F4 3037 
58F6 303C 0038 
58 FA 303C 003C 
58FE 7078 63CA 
5902 307C 0044 
5906 307C 0046 
5901\ 4078 1COC 
590E 300e 4048 
5912 300C 4000 
5916 300e 4042 
591A 300C 4024 
591E 300C 40B8 
5922 300C 4092 
5926 4078 1CF4 
592A 9002 

592C E206 

592E 9003 
5930 4078 598C 

;CMOOEM 
;Configure a modem parameter block; build it if needed. 

enter with r2 device number from interface 
; r5-interface address 

routine cmodem, arg r2, arg r5 
if byt e r2 >~ vd.clp 

ca 1 1 @l i cvdll 
else 

if r2 < ~t1rnd 

511 r2, 1 
Ida r4,m2pblk(r2) 
if minus 

call bldblk,modlen 

if success 
sta r4,m2pblk(r2) 
stab r2,rnodem(r4) 
call tst2pid,m2i, i2m 

if success 
. lifnzMISw 

call cmichk 
sta r5, iobloc(r4) 
1 da 1'3. ~ 1 
1 da r7, ~srniq( 1'4) 
sta 1'7,emiq(I'4) 
sta r3,(I'7) 
Ida r7,=ssentq(r4) 
sta r7,esentq(r4) 
sta r3,(r7) 
sta r3,spriq(r4) 
sta r3,sregq(r4) 
1 cia r7, junk 
sta r7,filling(I'4) 
sta r7,nxtbf(r4) 
ca 11 1 inei 2 
unlock lrniq(I'4) 
unl ock lockm(r4) 
unlock m2iloc(r4) 
unlock i2nrloc(r4) 
unl ock I'timl'l (r4) 
unlock cllock(r4) 
call kill in 

else 

:this is a VDH 

:configure vdh here . 

:number too large? 

:cul'rent pal ' am blk 
:needs initial izing 

;finish the ini tial izing 
:finally, unlock locks 

: 1 ines start dead 

Trap I006, <:BAS E/MB LK S wrong for M2I/I2M - page 104 > 

endif 
endif 

else 
call devinuse 

endif 
andiF-

513 
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5936 1076 
5938 4AA4 
593A 4828 
593E 4E28 
5942 820A 
5944 A2A1 
5946 704A 
594A 8804 
594C 4078 
5950 9003 
5952 4078 

5956 6006 

OOFF 
001C 

6326 

5958 

598C 

; CHOST 
;Configure a hos t parameter block ; build n ew one if needed. 

r2 contains ho st parame ter block point e r index 
; r5 has dev i c e add r es s 

rout i ne chost, a l'g 1'2 , arg 1'5 
add 1' 2 , =nfh 
and 1' 2 , = HFF 
if 1' 2 < =th 

sll r2, 1 
Ida r4,h2pblk(r2) 
if minus 

call bldhst 
else 

call devinuse 
endif 

endif 
endl' out i ne cho s t 

;put f a k e s a t f r ont 

; legal host? 

param bloc k t his host 
in need of c o nfiguring 
build host block (shared with VDH) . 

515 
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;BLOHST 
;Build a host parameter block, initial ize it if we get one. 

routine bldhst. arg r2, arg r4-r5 
595A 4078 5A3C call bldblk.holen ;assign a parameter block 
595E 0070 
5960 9A20 
5962 304A 
5966 382C 
596A 4078 
596E 2846 
5970 180C 
5972 8A03 
5974 E61A 
5976 9022 
5978 4838 
597C 303C 
5980 48A4 
5982 305C 
5986 8808 

0001 
5988 4078 
598C 4838 
5990 3030 
5994 48AO 

5996 781C 
599A A691 
599C 4994 
599E 8806 
59AO 48A2 
59A2 4878 
59A6 387C 

6326 
0010 
5BC6 

26E8 
0004 

0020 

5898 
0100 
0006 

0010 

0080 
.001C 

59AA 381C 0029 
59AE 302C 0002 
5982 300C 4000 
5986 4078 59FC 

598A 6006 

~ 

if success 

.1 if 

sta r4,h2pblk(r2) 
stab r2, hollln( 1'4) 
call tst2pid,lli. ill 

if fail 
Trap 3032. < ;BASE/MBLKS 

else 
Ida r3,=11igo 
sta r3,hilo("4) 
Ida r2, =110svdh 
sta r5, iobloc(I' 4) 
if minus 

nz MI S\~ 
call cmicl'lk 
Ida r3, =11I'eset 
sta r3.statih(r5) 
1 da 1'2. =l1osl'ea I 

endif 
ldab rl.holhn(r4) 
srI r 1.1 
sub r 1. =nfll 
if minus 

Ida 1'2. =hosfal<e 
Ida r7,= H80 
stab r7 . homode(r4) 

endif 
stab rl,hihost+l(r4) 
sta r2.l1ost yp(r4) 
unlock lockhi(r4) 
ca 1 I illS i 11 i 

endif 
endif 

endroutine bldhst 

;got one 
;set H2PBLK 
; local host index 
;set up PID dispatches 

;PIO conflicts 
wrong for HI/IH - page 106> 

;initial HI dispatch 
;assume a VDH 
;real i/O hardware? 

; ;data ihledr trledr 
;reset input side 
; rea I i10St 

;host number (offset) 
;"hardware" host number to rl 
;fakes must be big 

;this is software host 
;new format flag 
;start new 

;save our host address 
;and REAL/F~KE/VOH flag 
;unlock HI 
; init IH side 

r--

J 
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5SBC 1076 

5SBE 765C 
59C2 911C 
59C4 703C 
59C8 9A04 
59CA 763C 
59CE 8113 
5900 4838 
5904 4873 
5906 7330 
590A 7370 
590E 7E3C 
5SE2 8107 
59E4 7E7C 
59E8 8104 
5SEA 305C 
5SEE S002 
59FO E205 
7 

59F2 9004 
59F4 4E53 
59FG 9102 
59F8 E203 
7 

59FA 6006 

0020 

0022 

0020 

OOFE 

0006 
OOOC 
OOOF 

OOOE 

0022 

routine devinuse, arg r4 - r5 

if r5 <> iobloc(r4) 

Ida r3,altlo(r4) 
if zero} r3 = iobloc(r4) 

Ida r3,= HFE 
Ida r7,r3 
and r3,statlm(r5) ; ;statih 

;this Isn't main d~vice 

;any spare device? 
;no 

and r7,statom(r5) ; ;statoh ;check pros 
If byte r3 = minpld(r4) & byte r7 = motpld(r4) 

sta r5 ,a ltio(I'4) 
else 

;become the spare interface 

Trap 1005,<;Obld pro Intfc differs CALL MAINT (H) - page 107 > 

endif 
el se 

if r5 <> 1' 3 ; ~/e arell't spare either? 

Trap 1003,<;2 interfaces, one device (CALL MAINT) - page 107> 

endif 
endif 

end if 

endroutine devinuse 
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59FC 1076 

59FE 4881 
5AOO 487C 0060 
5A04 307C 0056 
5A08 307C 0062 
5AOC 3037 
5AOE 487C 0064 
5A12 307C 0066 
5A16 3037 
5A18 707C 0002 
5A1C 8A05 
5A 1 E 4838 1100 
5A22 3030 OOOC 

5A26 703C 4054 
5A2A 4838 1A56 
5A2E 303C 0050 
5A32 300C 405C 
5A36 300C 404E 

5A3A 6006 

c 

;IHSINI 
; initial ize IH software and hardware status 
;uses r1,3, r4 host, r5 iobloc 

routine ihsini,arg r4-r5,uses r1,uses r3 

lda r3,=1 
lda r7,=shq(r4) 
sta r7,ihwq(I'4) 
sta r7, ehq( r'4) 
sta r'3, (r7) 

;make IHWQ val id 
;empty SHQ/EHQ 

;empty SHPQ/EHPQ lda r7.=shpq(r4) 
sta 1'7, ehpq( r4) 
sta r'3, (r7) 
ifnot hostYP(I'4) ; ; 110srea 1 ; got rea 1 hardware 

lda r3,=hready+hreset 
sta r3.statoh(r5) 

endif 
lda r3.1hgoin+foo(r4) 
lda r3,=ihidle 
sta r3, illlo(r4) 
unlock 10ckih(r4) 
unlock ihloc(r4) 

endroutine ihsini 

; ;data illleclr' trledr 
; reset Ii t 

;clear ll1goin for reset 

; init IHLO dispatch 

/"""""'-\ 

J 
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5A3C 1076 
5A3E 1016 
5A40 6017 
5A42 307E 0002 

5A46 4B48 7FFF 
5A4A 8900 
5A4C 7048 6524 
5A50 4874 
5A52 4A71 
5A54 8B06 
5A56 E207 
5A58 6016 
5A5A 6076 
5A5C 4FFO 
5A5E 4007 

5A60 3078 6524 

5A64 4A14 
5A66 48FO 

5A68 1071 
5A6A 4E14 
5A6C 81FE 

5A6E 6016 
5A70 6006 

;BLDBLK 
;(allocate) and clear a parameter block 
; call bldblk, <block lengtfl> ;(multiple of Hl0) 
;call with old block address (or -1) in r4 
;returns new block address in r4 if success 
;clobbers rl 

routine bldblk, arg 1'4, inline rl, local rl 

and r4,= H7FFF 
if odd 

Ida r4,dyn x t 
Ida r7,r4 
add 1'7,1'1 

; clear inactive bit 
;not alloca t ed yet 
;next avai fable block address 

;new end of DYBLKS 
if minus ; ;dy blke ;overflow 

Trap 1007, < ;BLDBLK : dynamic blocks area full - page 109 > 
fail return 

endif 
sta r7,dy n x t 

endif 
add r 1,1'4 
Ida r7,=0 
repeat 

sta r7,( - 1' 1) 
until rl = r4 

endrepeat 

endroutine bldblk 

; no\-/ c I eal' t he block 

;do al I the block 
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5A72 1076 
5A74 1026 

5A76 7E1C 00lA 
5A7A 8123 
5A7C 4078 5B48 
5A80 8AOB 
5A82 4855 
5A84 8A06 
5A86 E 110 

5A88 6026 
5A8A 6076 
5A8C 4FFO 
5A8E 4007 

5A90 E114 
110 
5AS2 305C 0020 

5AS6 7075 
5AS8 4D78 
5ASC 4F78 
5AAO 8A10 
5AA2 4B78 
5AA6 7E78 
5AAA 820B 
5AAC A2F1 
5AAE 4E71 
5ABO 8108 
5AB2 4078 
5AB6 205A 
5AB8 lD3A 
5ABA SA03 
5ABC 6026 
5ABE 6006 

5ACO E40S 
5AC2 SOE3 

, 

0100 
7BOO 

OOFF 
12EC 

5BC6 

;MTEST 
;Test a running modem 

enter with r 4=par block , rl=modem number 
; check the block for internal consistancy 

routine mtest, a~g rl, arg r4, local r2 

if b y te rl modem(r4) 

call tst2dev 
if fail 

Ida r5,1'5 

;check our interface(s) 

; got a spat' e? 
if zero ;no 

Trap 420, < ;modem lost on Prim bus CALL MAINT (H) - page 110> 

fail return 

endif 
Trap 424, <; swapping modem interfaces CALL MAINT (H) - page 110> 

sta r5,iobloc(r4) 
endif 
Ida r7,(r5) ;get device type 

;clear device type eor r7,=modid 
if r7 . nb it . = HFFOO?modid?hmodid?magmod ;some modem 

and 1'7, = HFF 
if byte r7 < vd.clp 

sll r7, 1 
if r7 = rl 

;just modem number 
;not a VDH modem 

; the right device 

call tst2pid,m2i , i2m ;see about its PlOs 

if success 
return 

endif 
endif 

endif 
endif 

endif 

;all checks out 

Trap 2011,<;scrambled modem parameter block - page 110> 
fail return 

endt' ou tine mtest 
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5AC4 1076 

5AC6 4078 
5ACA 8A2E 
5ACC 4855 
5ACE 8A05 

5ADO E 111 

5AD2 6076 
5AD4 4FFO 
5AD6 4007 

5AD8 E 115 
11 
5ADA 4828 
5ADE 4838 
5AE2 707C 
5AE6 9AFE 
5AE8 302C 
5AEC 48F4 
5AEE 387C 
5AF2 303C 
5AF6 305C 
5AFA 300C 
5AFE 4828 
5B02 4838 
5B06 707C 
5BOA 9AFE 
5BOC 707C 
5Bl0 9AFE 
5B12 707C 
5B16 303C 
5B1A 3020 
5B1E 300C 
5B22 300C 

5B26 4078 
5B2A 2B46 
5B2C 18DC 
5B2E 9AOB 
5B30 4879 
5B34 A6Fl 
5B36 4B78 
5B3A 7575 
5B3C 4078 
5B40 8A02 
5B42 6006 

!iR44 E628 

5B48 

0078 
2602 
4000 

OOOC 

001F 
0004 
0020 
4000 
0100 
192C 
404E 

405C 

4052 
0050 
OOOC 
405C 
404E 

5BC6 

FFF8 

OOFF 

0200 

;HOTEST 
;Test running host 
; rl=index into h2pblk - r4=par block - r7=return 

routine hotest.arg rl.arg r4.uses rl-r3,uses r5 

call tst2dev 
if fa i 1 

Ida r5,I'5 

;check our interface(s) 

;got a spare? 
if zero ;no 

Trap 421 , <; Host lost on Prim buss CALL MAINT (H) - page 111 > 

fa i 1 retLtt'n 

endif 
Trap 425, < ; swapping host interfaces CAL~ MAINT (H) - page 111> 

Ida r2,=sec3 
Ida 1-3,=hiidle 
lock 1 ocktli (1'4 ) 

sta r2,hitt(r4) 
1 da I' 7 , = 1m i nit 
stab r7.hilld(I' 4) 
sta r3,hilo(r4) 
sta 1'5, iobloc(I-4) 
unlock lockhi(r4) 
1 da r2. =hr' eset 
Ida r3,=il1deacl 
lock illloc(I'4) 

lock lockill(r4) 

Ida r7,ihtt+foo(r4) 
sta r3. ihlo(r4) 
sta r2,statoh(r5) 
unlock lockih(r4) 
unlock i hI oc( 1' 4) 

endi f 
call tst2pid,hi. ih 

if success 
Ida r7.= - nfh~words(r1) 
srI r7. 1 
and r7,= HFF 
eor r7.(r5) ; ;statd 
eor 1'7. =110Stid 
if zero 

I'eturn 
endif 

endif 

;allow lots of time'for reset 
; \'1 ill becom~ hi 1 0 
; lock 11i 

;timer to al l ow ready-l ine flap 
; for hihd 
;new state 
;and dispat c h 
;and replace interface 
; unlock hi 
;bit to reset hardware 
; ne~1 dispatcll 
; lock hal' dwal'e 

;lock ih side too 

;no timing 
; new d i spa tell 
: I'eset i t 
;done 110St stuff 

;check our dispatches 

;convert H2PBLK index 
:get word offset 
;just right b y te 
;match hardware 10 

; it's a ma tCll 

Trao 3050, < :scrambled host parameter block - page 111> 
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5B48 1076 
5B4A 1016 

0001 

5B4C 705C 0020 
5B50 701C 0022 
5B54 4F58 1000 
5B58 8AOA 
5B5A 4F18 1000 
5B5E 9A07 
5B60 301C 0020 
5B64 305C 0022 
5B68 E103 
5B6A 90F1 
5B6C 4811 

5B6E 9A07 
5B70 4078 5BA8 
5B74 8A04 
5B76 351C 0022 

5B7A E 112 
e 112 

5B7C 4815 
5B7E 4078 5BA8 
5B82 8A07 
5B84 705C 4022 
5B88 6016 
5B8A 6076 
5B8C 4FFO 
5B8E 4007 

5B90 4078 5B98 

5B94 6016 
5B96 6006 

:TST20EV 
:Test a doubl e d d e vice (IOBLOC and ALTIO): call with 
: param blk in R4, return with io addre s s in R5 
:Fail retu r n -> main device is gone: r e turn alternate in R5 
;Succeed if main interface (and spare if any ) is in USEIO 

routine tst2dev,arg r4,arg m1,arg m3,result r5,local r1 

· if nz MIS~/ :speci a l tes ting in MI machines 
repeat 

;main device Ida r5, i ob I oc( 1' 4 ) 
Ida r1,alti o (I' 4) 
until r5 .bit. 

; and spal' e 
H1000 } r 1 . nbit . = H1 000 

sta rl,iobloc(r4) 
sta r5,alti o (I' 4) 
Trap 403, < ;Swapping 

endrepeat 
Ida r 1, r 1 

· iff ;nz MIs~1 

Ida r5, iobloc(I' 4) 
Ida r 1 , a It i 0 (r4) 

· iftf ; nz MIS\·/ 
ifnot zero 

call vfindev 
if fa i I 

eorm r1,altio(r4) 

: swap to F device 
; if tha t ',elps 

to F device - page 112 > 

; test AL TIO 

:get main d ev ice 
:test alternate fi~st 

;must get here with ZERO test on ALTIO 

;does 'it e x ist? 
;nope) 

Trap 42 2, < ;spare interface disappea r ed CALL MAINT (H) - page 112 > 

endif 
endif 
Ida r 1,1'5 
call vfindev 
if fa i 1 

Ida r5,altio+foo(r4) 
fail retul' n 

endif 
. ift ;nz MIS~I 

call cmichk 
. endc ;nz MIS~I 

endroutine tst2dev 

;now test main device 
; it has to e x ist 
; it's g o ne 
: try spal' e 
;return it t o caller 
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CONFIG . PLR:l PAGE 23 IMP Configuration Code 

0001 

5B98 4855 
5B9A 8B06 
5B9C 4F58 1000 
5BAO 8A03 
5BA2 3008 6552 

5BA6 4807 

5BA8 1076 

5BAA 4078 llC4 
5BAE 8AOB 
5BBO 4878 0038 

5BB4 561F 636E 
5BB8 8102 
5BBA 6006 

5BBC 88FC 

5BBE 6076 
5BCO 4FFO 
5BC2 4007 

5BC4 90FB 

'-

. if nz MISw 

routine cmichk, arg r5, nosave 
lda r5,r5 
if minus 

if r5 . nb it. 

set cl<ill 
endif 

endif 
endroutine cmichk 

.endc :nz MISw 
;VFINOEV 

H1000 
: if it ' s r ·ea 11 Y hat'dware 
:main device not on F-bus 

;must not use 0 memory buffers 

;Find a hardware device or VDH "device" 
;Calls FINDEV, then checks V2PBLK if fail 

routine vfindev,arg rl 

call findev 
if fail 

I 
:real device exists 

1 da r7, = tlY' wot'ds :total hosts, length of v2pblk 
repeat 

if rl = v2pblk(-r7) ; found VDH device 

return 
endif 
unt i 1 loop 

endrepeat 
fa i 1 retut'n 

endif 

endroutine vfindev 
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CONFIG . PLR; 1 PAGE 2 4 IMP Configuration Code 

5BC6 1076 
5BC8 1016 
5BCA 6037 
5BCC 6027 
5BCE 307E 0002 

5B02 1026 
5B04 4824 
5B06 7010 0006 
5BOA 4B18 OOFE 
5BOE 4078 1174 
5BE2 9Al0 
5BE4 381C OOOF 
5BE8 6036 
5BEA 7010 OOOC 
5BEE 4B18 OOFE 
5BF2 4078 1174 
5BF6 9A05 
5BF8 381C OOOE 
5BFC 6016 
5BFE 6006 

5COO 9002 
5C02 6076 

5C04 6016 
5COG 6076 
5C08 4FFO 
5COA 4007 

;TST2PIO 
;test both PIOs of given device 

R5 enters with device address. R4 is param blk 
inline are clispatclles for input. output PIDs 
sets up MINPIO(HINPIO) and MOTPIO(HOTPJD) 

I'outine tst2pid . al-g 1' 4-r5. inl ine 1-3. inl ine 1' 2. local rl 

save r2 
• Ida r2.r4 

Ida rl.statim(r5) 
and rl.= HFE 
ca 11 i nbas2 
if success 

stab rl.minpid(r4) 
pop r3 
Ida rl.statom(r5) 
and 1' 1. = HFE 
call inba s 2 
if success 

stab rl.motpid(r4) 
I' eturn 

endif 
else 

pop 1' 7 
endi f 
fa i 1 I'eturn 

endroutine tst2pid 

:need this later 
;param blk for MBLKS 

; ;statih ; input PIO 

;check this dispatch 
;so far. so good 

; ;hinpid ;rernernbe r in param blk 
;get output dispatch 

; ;statoh ; now output PIO 

; and clleck it 
; a 11' s ~/ell 

;;hotpid ;rernember it too 

;fix up st.ac k 

;signal cal1el' 
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"--

. INSERT "FASTTO" 
. INSRT FASTTO 

PAGE 116 

.~~ 

J 



c n 
Pluribus IMP 1301 PLURIBUS V2.98 25-Jun-87 10 : 57:29 

Fast Timeout (25 ms) 
PAGE 117 

FASTTD . PLR; 1 PAGE 

FCOO 0400 

4256 
4256 0006 
4258 0014 
425A 0010 
425C 0016 
425E 0022 
4260 0044 

4262 1076 

4264 7078 0080 
4268 3078 FC04 
426C 701C 0172 
4270 4A94 
4272 4078 4426 
4276 7031 
4278 4801 
427A 4078 437A 
427E 9A79 
4280 3258 620A 
4284 3258 620E 
4288 3258 8094 
428C 8403 
428E 3258 9EAA 

4292 7078 6202 
4296 3078 FC04 
429A 70A8 6200 
429E 8001 

42AO 3028 6000 
42A4 7078 6206 
42A8 3078 FC04 
42AC 70A8 6204 
4280 8001 

4282 3028 6002 
4286 7078 0002 
428A 3078 FC04 

.stitle Fast Timeout (25 ms) 

page PkgCode :following c ode on package page. 

table faspok :table of pids to poke eac~ 25 ms . 
dsppid 
ttypid 
bktpid 
ihtpid 
ttopid 
I' utpi ; poke these ea c h 25 ms 

endtable faspok 

;CTDHDT 
;Handles 25 mill isecons RTC PIO 
;Performs various periodic checks, some at 125 ms intervals 
;Pokes STD (slow timeout) every 625 ms 

routine ctohot. arg r4 

setmap m2,maprel 

Ida r1,pidget - 2(r4) 
add r1,=rtcadd-pidrcl 
call cknice 
Ida r'3,(I'1) 
Ida 1'5, = 1 
call ckclock 
if success 

addm r5,tirne 
addm r5,sync 
addm r5,m2 Nsytime 
if carry 

addm r5,rn2 Nsytim2 
endif 
setrnap m2, Iva tm 1 

1 da r2 , @\vatchl 
ifnot quit 
endif 
sta r2,~/atcllO 

setmap rn2, \'/a trn2 

Ida r2, @watcl12 
ifnot quit 
endif 
sta I'2,watcllO+2 
setmap m2.lIlapv2 

; check out I' e 1 y page'. 

;get addl- o f tllis clock 

;check ni c e stop stuff 
:poke whoever pid'ed us 
;args for CK CLDCK and us 
:check main/ spare clock 
:we're main clock 

:carry out . 
:on rely} 

:maintain core copy of lights 
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PLURIBUS V2.9B 25-Jun-87 10:57 : 29 
Fast Timeout (25 ms) 

42BE 
42C2 
42C4 
42C8 
42CC 
42CE 
4202 
4206 
4208 
420C 
42DE 
42E2 
42E4 
42E8 
42EC 

7078 
9B06 
4838 
30B8 
9050 
4078 
7028 
9AFE 
4928 
8B1C 
4A28 
9B07 
4828 
4878 
30F8 

620A 

002E 
OOAC 

43EO 
A4A6 

2000 

9COO 

9001 
0042 
OOAC 

42FO 7018 6324 

42F4 5049 635E 
42F8 9B07 
42FA 1016 
42FC 4078 4408 
4300 4078 44B2 
4304 6016 

4306 4E90 
4308 81F6 

430A 48Fl 
430C 3278 6520 
4310 4078 447E 

4314 3028 A4A6 

4318 48A8 

431A 505A 636E 
431E 9909 
4320 787D OOOF 
4324 30F8 OOAC 
4328 787D OOOE 
432C 30F8 OOAC 

4330 88F5 

4332 489C 

4334 5079 4256 
4338 30F8 OOAC 
433C 88FC 

ldCl r7,sidflg 
ifnot minus 

Ida r3,=conpid 
sta r3, (o> pid 

else 
ca 11 rxmcllek 
lock r2,cyc1e 

sub r2,= H2000 
if minus 

add r2,= H2000-
ifnot minus 

Ida r2,= H9001 
Ida r7,=stopid 
sta r7, @pid 

endif 

; I' erun con now? 

; check modelns for retransm i ss ions 

;medium timeout every 128 ms 
H400+sign 

;time for slow timeout. 

;do various line state stuff every medium timeout (max.) 

• 

1 da r 1 , moderns 
repeat 

Ida r4,m2pb1k(-rl) 
ifnot minus 

save 1' 1 
ca 1 1 pllded 1 
call mpoke 
resto l' e rl 

endif 
unt i 1 r 1 = =0 

endrepeat 

Ida r7,=1 
addm r7.tikcnt 
call I1poke 

endif 
unlock r2.cycle 

lda r2.=nfh . words 
I' epeat 

Ida r5.v2pb1k(-r2) 
ifnot odd 

1dab r7.bhpld( r 5) 
stCl 1'7, . pld 
ldab r7,hbpld(r5) 
sta r7. 1l'pld 

endif 
lint I 1 loop 

endrepeat 
lda rl.=lfaspok 
repeat 

Ida r7.faspok(-rl) 
sta r7. <1'>pld 
Lint III oop 

endrepeat 

; OEDL at medium to 
; MPOKE at medium to 

;bump 1 ine clock 
;keep hosts running 

;l1ow many pl d s to poke 

;next pld 
;poke It 

.J 
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FASTTO . PLR;1 

433E 4858 63BC 
4342 7015 
4344 9914 
4346 7078 A3B6 
434A 9AFE 
434C 3098 63BA 
4350 7028 63BE 
4354 48F1 
4356 3075 
4358 3058 63BE 
435C 3028 63BA 
4360 3008 A3B6 
4364 4878 0040 
4368 30F8 OOAC 

436C 4078 127E 

4370 7078 0002 
4374 3078 FC04 

4378 6006 

0001 

4262 

0 . 

PLURIBUS V2.9B 25-Jun-87 10:57:29 
PAGE 3 Fast Timeout (25 ms) 

PAGE 119 

Ida r5.=srq 
Ida r 1. (1'5) 
ifnot odd 

lock ltq 

sta r1. tO>etq 
Ida r2.erq 
Ida r7.=1 
sta 1'7.(,' 5) 
sta 1' 5. erq 
sta r 2 .etq 
unlock ltq 
Ida 1' 7.~task 

sta r7. @pid 
endif 

endif 
call do25 . G 

endif 
setmap m2.mapv2 

endroutine ct o hot 

;append srq to stq 
;unlocked is okay 

; sl' q 11"S stuf f . 

;put secondary queue on end of task q 

;poke TASK. 

;do OPSYS 25.6 ms timeout 

;Create global entl' y to CTOHOT if needed 

. if z LB i 9 
global tohot =ctohot 

. iff 
tohot=ctol1ot 

.endc 

;diffel'ent Pkg page 
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PAGE 120 
FASTTO.PLR;1 PAGE 4 

437A 1076 

437C 48C3 
437E 7618 62E8 
4382911C 
4384 7078 62E6 
4388 4F78 FFFC 
438C 9A01 

438E 7078 A2EA 
4392 9AFE 
4394 4E18 F006 
4398 910E 
439A 3158 62E4 
439E 9BOA 
43AO 3048 62E6 
43A4 3008 A2EA 
43A8 3258 620C 
43AC 6076 
43AE 4FFO 
43BO 4007 

43B2 E108 
19 

43B4 3018 62E8 
43B8 900F 
43BA 7078 905A 
43BE 4BF3 
43CO 4B7F FFFF 
43C4 8A02 
43C6 6006 

43C8 7078 A2EA 
43CC 9AFE 
43CE 3158 62E6 
4302 8A02 
4304 E10A 

4306 3048 62E4 
430A 3008 A2EA 

43DE 90F4 

;CKCLOCK 
;checks two real-time clocks against each otller 
;called with R1/address of clock whose PIO we got, 
;R5/ 1 

rout i ne ckc lock, al'g 1'1, arg r5, uses 1' 4 

Ida r4,=3 ;constant for timers 
if r1 <> clock 

Ida r7,clk2up ;system know we're here? 
if r7 .bit . =-1?3 

Trap 41 1,<;backup clock working again (H) - page 119> 
endif 
lock clklok 

if r1 <> =besclk 

subm r5,clk1up 
ifnot minus 

sta r4.clk2up 
unlock clklok 
addm r5.timea 
fail return 

endif 

;main clock still happy? 

;bump alternate timer 

Trap 410,<;Main clock stppd SWtclld to bkup RTC (H) - page 119> 

endif 
sta r1,clock ;make us be main clock 

else 
Ida r7, m2 liusebus 
and r7.= < 1 <bsadil -1 » -1 
and r7.=-1(1'7) 
if zero ;only one clock in s y stem 

return 
endif 
lock clklok 

subm r5,clk2up 
if zero 

Trap 412.<;no working backup RTC (H) - page 119> 
endif 

endif 
sta r4.clk1up 
unlock clklok 

endroutine ckclock 
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PAGE 121 
FASTTO.PLR;l PAGE 5 

43EO 1076 
43E2 4800 

43E4 6040 635E 
43E8 981B 
43EA 707C 0034 
43EE 9918 
43FO 707C 4000 
43F4 9AFE 
43F6 702C 0034 
43FA 9911 
43FC 4078 1512 
4400 9AOE 
4402 7079 009A 
4406 727C 0032 
440A 71F8 62E8 
440E 8B03 
4410 4078 14E8 

4414 7078 0002 
4418 3078 FC04 

441C 3004 

441E 7658 6324 
4422 81El 

4424 6006 

;RXMCHEK : check modems for retransmissions to go 
;loops through all modems and compares sent time 
;of first buffer' on SENTQ with cUI' I' ent time to 
;determine if we need to set I2MPOK to flag retransmission 

routine rxmcheck. uses rl/r2/r4/r5 
set 1'5 = liO 
repeat 

lda r4.m2pblk(r5)+ 
ifnot minus 

;get modem block 
;there is a modem here 
;check to see if anything 
;something there to look at 
; no\~ lock and look 

set r7 = ssentq{r4) 
ifnot odd 

loci< 10ckm(r4) 

lda r2.ssentq(r4) 
ifnot odd ;still something there 

call unpack ;get to bufFer 
ifnot fail ;succesfull y 

lda r7.st(I' 1) ;sent time 
add r7.mrtime(r4) ;retrans interval 
sub r7 . • clock ;minus time now 
if minus ;retransmit. then 

call pokem ;set flag "and poke 
endif 
setmap m2.mapv2 

endi f 
endi f 

; I' estol'e map 

unlock (r4) ; ;lockm 
endif 

endif 
until r5 modems 

endrepeat 
endroutine r xmcheck 

;until we 've checked all 
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Fast Timeout (25 ms) 

PAGE 122 
FASTTO.PLR;1 PAGE 6 

;check and do nice/panic stop as necessary 
4426 1076 routine cknice 
4428 7078 6516 if nsftof = II HOBAD :should we stop machine? 
442C 4E78 OBAD 
4430 8126 
4432 7079 0002 1 da r7, 2 (1'1 ) 
4436 A6F8 srI r7, H8 :get 25.6ms clock PID 
4438 30F8 OOAC sta r7,@>PID :poke it to get everyone here 
443C 7018 651C Ida r1,nsl'tf ;get nice-stop flag. 
4440 9B02 ifnot minus 
4442 4994 sub r1 ,= 4 ;make panic look like nice stop 

endif 
4444 4A92 add r1,=2 : ; nsrtf ;check flag for dispatch. 
4446 9AOB ifnot zero 
4448 9B06 i fnot Ill 'j nus :halt LIS. 

444A 4818 001E Ida r1,=%lv14+%servc ; shut off level 4 
444E 3011 sta r1.(r1) :by pointing it at itself 
4450 0889 inh . L4+ . L1 
4452 0000 hIt 

endif 
4454 7048 6518 Ida r4.nspc ;who started this 
4458 4008 OA08 jmp ws : restal't 

endif ; its a reload request 
445C 7028 651E 1 da r 2 . ns t 1 i n 
4460 9AOA if not zel'o ;line number set, so 1101 d on one 
4462 49A1 sub r2,=1 
4464 A2A1 s 11 r2,1 :make line numbe into offset 
4466 704A 635E Ida r4.m2pblk(r2) :this parameter block 
446A 9805 ifnot minus ;if we have such modem 
446C 707C 0020 set m2 !!r lddev = iobloc(r4) : I' eload from it 
4470 3078 9EAC 

endif 
endif 

4474 7048 6518 Ida r4,nspc :remember who started all this 
4478 4008 1308 jmp reload :now force a reload 

endif 
447C 6006 endroutine cknice 

.--

1 ine 
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Fast Timeout (25 ms) 
PAGE 123 

FASTTO . PLR;l PAGE 7 

447E 1076 
4480 7018 6322 
4484 4998 

4486 
448A 
448C 
4490 
4492 
4496 
4498 
449A 
449E 
44A2 
44A6 
44AA 

44AE 

44BO 

5049 
9B12 
707C 
8AOF 
783C 
4EB4 
910B 
4838 
705C 
3030 
743C 
3030 

88EC 

6006 

632E 

0002 

001F 

1000 
0020 
OOOC 
0024 
0006 

;.* •• • * keep host running 

routine hpoke. uses rl. uses r3-r5 
Ida rl.ll0sts ;all hosts 
sub rl.=nfh2 ;just real hosts 
repeat 

Ida r4.h2pblk+nfh2(-rl) 
ifnot minus 

ifnot host yp(r4) ;;hosreal ;if a I' eal host 

ldab r3.llilld(I'4) 
if 1'3 <> =Ilninit 

Ida 1' 3. =hl' eady 
Ida 1' 5. iobloc(r4) 
sta r3.statoh(r5) 
ior r3 . hiloop(r4) 
sta r3.statih(r5) 

endif 
endif 

endif 
lint ill oop 

endrepeat 
endroutine 

;rese t in pr ogress? 

; ;data tl ' l e cil' ihledr 
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PAGE 124 
FASTTO.PLR;1 PAGE 8 

44B2 1076 

44B4 705C 0020 
44B8 707C 001E 
44BC 4B78 COOO 
44CO 307C 001E 
44C4 3070 0006 
44C8 48FO 
44CA 3070 OOOC 
44CE 787C OOOF 
4402 30F8 OOAC 

4406 6006 

\'-... 

;MPOKE 
;poke modem interfaces to hold off watchdog 
;also maintains low-order address bits (botll directions) 
;and interface loop/crosspatch state (input side) 
;R4 enters with parameter block address 

routine mpoke, al'9 r4 , uses r5 

1 da r5, iobl oc( 1'-1 ) ; modem addl'ess 
lda r7,mloop(I'4) 
and r7,=mloopi+mloope 
sta r7,mloop(r4) ; loop state 
sta r7,statim(r5) ; ; neth ;hold loop state, low address 
lda 1'7, =0 
sta r7,statom(r5) ; ; neth ;110ld Ilardware ~Jdt,' low address 
ldab r7,minpld(r4) 
sta r7,@>pid 

endroutine mpoke 

, 
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PLURIBUS V2.9B 25-Jun-87 10:57:29 
Fast Timeout (25 ms) 

; Package page timeout table if needed 

n 
PAGE 125 

getpage Warm ..... $mapcd :get page map s for tests 

0000 

getpage PkgCode ..... $mappk 
getpage RutCode ... . . $maprt 

. if nz $mappk - $mapcd 

pkgtab: 0 
. if z $mappk - $maprt 

rupqck 
.endc ::z $mappk-$maprt 

o 
o 

.endc : :nz $mappk-$mapcd 

:Config code entry~ 

:pick up I' outing time outs too? 

;spare 
:end of timeout table 
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/""""'. 

~ 

.INSERT "STO" 
. INSRT STO 

PAGE ·126 
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Pluribus IMP 1301 
STD . PLR; 1 PAGE 

PLURIBUS V2 . 9B 25-Jun-87 10:57:29 
Slow Timeout Dispatch 

.stitle Slow Timeout Dispatch 

. comnt I 
STO 
Slow Timeout code central dispatch . (640 ms . ) 
Calls all system slow timeout routines. 
Each code page has a list of routines pOinted at by TOPNTR . The 
first routine is a configuration r outine and is skipped by STD . 

n 
PAGE 127 

When STO finds a list entry zero, it changes pages and proceeds on the 
next logical page . 
Poked every slow tick by Fast Timeout. 

I 

1BEE 4868 6500 
1BF2 9014 

1BF4 4890 

1BF6 6079 OOBO 
1BFA 9915 
1BFC 3078 FCOO 
1COO 7038 40BC 
1C04 9A10 
1C06 4AB2 

1C08 6023 
1COA 9AOD 
1COC 1016 
1COE 1036 
1C10 7078 0002 
1C14 3078 FC04 
1C18 4072 

1C1A 6036 
1C1C 6016 
1C1E 4078 1C34 
1C22 90F3 

1C24 4E18 0010 
1C28 81E7 

1C2A 4078 1C54 
1C2E 90E3 

Page Leode 

;compatibll it y crock} 
tossx: Ida sp,=stostack- <2 · words > 

br stnx t 

;process sto,picl=stopid 

stoloop : 
repeat 

1 da r 1, =0 
repeat 

Ida r 7 , 1 map ( r 1 ) + 
ifnot odd 

sta r7, 'YomapO 
Ida r3 , t opntl' 
ifnot zel'o 

add r3,=2 
repeat 

Ida r2.(r3)+ 
lint i 1 zero 
save r 1, r3 

setmap m2.mapv2 

call ( 1'2 ) 
stnx t : 
re s tol' e r 1. r3 

call tsleep 
endl' epeat 

endif 
endif 
unt i 1 1'1 =%ncodep 

endrepeat 
call tslee2 

endrepeat 

;start here first time around 
: forever 

; for all code pages 

;page e xist s 

:there is a table 

:done all code pages 

:sleep III i tho u t poke 
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PAGE 128 
STO.PLR; 1 PAGE 2 

1C30 4868 6500 

1C34 1076 
1C36 7078 40BE 
1C3A 1076 

1C3C 4878 0042 
1C40 30F8 OOAC 
1C44 4078 1C54 

1C48 6076 
1C4A 707F OOBO 
1C4E 3078 FCOO 
1C52 6006 

1C54 1076 
1C56 1016 
1e58 1026 
1C5A 1036 
1e5C 1046 
1C5E 1056 
1e60 7078 80BE 
1C64 1076 

1e66 3068 6504 
1C6A 3008 A506 
1C6E 4008 1072 

"--

;TSLEEP 
;Put the STO process to sleep 
;assumes M1,M3 set to MAPVAR 

otsleep: lda sp,=stostack-<2*words> ;compatibility crock. 

routine tsleep. local mO. at'g m1, arg m3 

; ;poke stopid ; rea~Jal<en us too 
lda 1'7,=stopid 
sta r7,@lpid ;don't yet trust the poke macro. 
call tslee2 ; and resume ilet'e 

endroutine tsleep 

routine tslee2.1ocal r1-r5,local m2.arg m1.arg m3 

sta sp,stosp 
unlock stolok 
jmp loopmv 

;(OVER) 

;save the stack pointer too 

J 
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STO . PLR;1 

1C72 7078 
1C76 9AFE 
1C78 8904 
1C7A 7078 
1C7E E104 

1C80 7078 
1C84 9B07 
1C86 7078 
1C8A 3008 
1C8E 4008 

1C92 7078 
1C96 8A06 
1C98 3008 
1C9C 4868 
1CAO 90AA 

1CA2 7068 

1CA6 6076 
1CA8 707F 
1CAC 3078 
1CBO 6056 
1CB2 6046 
1CB4 6036 
1CB6 6026 
1CB8 6016 
1CBA 6006 

1CBC 1076 

1CBE 48F3 

A506 

A508 

620A 

A508 
A506 
108E 

6508 

6508 
6504 

6504 

OOBO 
FC04 

1CCO 3078 40B4 

1CC4 6006 

1CC6 1076 

1CC8 7078 40B4 
1CCC 8A04 
1CCE 4078 1C34 
1CD2 90FB 
1CD4 49F1 
1CD6 3078 40B4 

1CDA 6006 

n 
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sto : ; enter her'e f rom LOOP 
lock stolol< 

if odd ;have we been timed out 
Ida r7 , stoinit+foo :yes, shov! vie need to I-einit 
Trap 404, <: locl< timed out - page 128 > 

endi f 
Ida 1-7,sidflg 
ifnot minLis 

Ida r7.stoini t+foo 
unlock stolok 
tr l oop 

endif 
ifnot stoinit 

set stoinit 
Ida sp.=stostack 
tr stoloop 

endi f 
Ida sp,stosp 

endroutine tslee2 

;may \ole run yet? 
;no, we need to init . 
:mark a s nee ding lnit. 

;we're initial ized now 
;proper stack pointer 
;and start pr o cess 

; restol ' e stilck ptr 

;STO subroutines to help manage pages 

;routine to set init timer on eacll pa~l e . 

routine tosst 

Ida r7,=3 
sta r·7.intime 

endroutine tosst 

;routine to make sure timeout rLins on every page 
;trigger restart if not 

routine tickin 

repeat 
Ida 1"'7. in t ime 
Wh i Ie zel-o 
ca 11 ts I eep 

endl-epeat 
sub 1-7. = 1 
sta 1-7.intirlle 

endroutine tickin 
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Line Up/Down Code 
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UPOWN . PLR; 1 PAGE 

0010 

FCOO 0400 

. comnt I 
PHOEOL 

. stitle Line Up / Down Code 

. radix H10 ;hex for this file 

Page PkgCode 

line state logic . runs off medium timeout 
entered with R4/ modem parameter block 
I 

0020 

4408 1076 
440A 1026 

440C 707C 00B2 
44EO 7178 6520 
44E4 4F78 FFOO 
44E8 9A2A 
44EA 797C 00B1 
44EE 317C 00B2 
44F2 48A1 
44F4 707C 4000 
44F8 9AFE 
44FA 322C 00B4 
44FE 322C OOAA 
4502 785C 0002 
4506 783C 0003 
450A 4078 4540 
450E 4B58 FFF7 
4512 385C 0002 
4516 383C 0003 
451A 702C 4006 
451E 4EA5 
4520 9202 
4522 E415 

4524 300C 4000 
4528 702C 0044 
452C 8B03 
452E 300A 09FO 

4532 702C 0046 
4536 8B03 
4538 300A 09FO 

453C 6026 
453E 6006 

hdrst 032 ;time to reset hardware (protocol ticks) 

routine phdedl. arg r4. local r2. uses r1. uses r3, uses r5 

Ida r7.tiktilll(r4) 
sub 1' 7. t i kcnt 
if r7 .bit . = HFFOO 

subb r7.tikrat(r4) 
subm r7. tiktim(r4) 
Ida r2 . =1 
lock 10ckm(I' 4l 

addm r2. ihyt i k(r4) 
addm r2.1m~ss(r4) 
ldab r5.phflag(r4) 
ldab r3.auxcnt(r4) 
call dodedl 
and r5.=-1?rcdhel 
stab r5.phflag(r4) 
stab 1'3. auxcnt (1'4) 
set r2 = ckerrs+foo(r4) 
if r2 >= 11 5 

;modulo arithmetic 
;time to d o this 1 ine 

;save next tick's time 
;constant for everybody 

;count tick for err reports 
:count ticks between misses 
: 1 ine state now 
:and counter 
:(iO it f o r this 1 ine 
:clear hello received 
:update 1 ine stat e 
;new counter va lue 
:how man y be dd inputs? 
:too many 

Trap 2025 .<; Too many mode m h/w cksum errors - page 130> 
endif 
un lock 1 ocklll (1' 4 ) 
Ida r2.fil 1 ing(r4) 
if minus 

set flushd - chain(r2) 
endif 
Ida r2.nxtbf(I'4) 
if minus 

set flu s hd-chai n(r2) 
endif 

endif 

endroutine phdedl 

:hold timer s for our buffers 
; there's one here 
:mark it 

same service for NXTBF 
there's one here 
mal' k it 
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UPOWN . PLR; 1 PAGE 2 Line Up/Down Code 

.comnt I' 
line transition code: 
R5 contains the lines state word 
R4 is the modem parameter block 
R3 has counter (use depends . on state) 
R2 always has a 1 
1 
4540 1076 routine dodedl, arg r2-r5, uses r1, result r3, result r5 

4542 7078 72B8 
4546 8A03 
4548 4803 
454A 48BO 

454C 4F02 
454E 9A2C 
4550 4C58 0081 
4554 4078 14E8 
4558 4EBO 
455A 8103 
455C 4078 470C 

4560 1056 
4562 4078 46AE 
4566 4078 1BBA 
456A 6056 
456C 4AB1 
456E 7E3C OOAE 
4572 8C15 
4574 4F08 
4576 9A13 
4578 4002 
457A 4878 0104 
457E 7278 6520 
4582 307C 009C 
4586 48BO 
4588 383C 00A2 
458C 4078 4648 
4590 7078 62E2 
4594 7E7C 0005 
4598 8202 
459A 4001 

459C 4E38 0020 
45AO 9202 
45A2 48BO 

'--

ifnot rutinit 

set r5 = #inhrst}master 
clear r3 

endif 

select r5 .bit . 

case i nhl's t 

ior r5,Nshihy}master 
call pokem 
if r3 = =0 

callI inei 1 
endif 
save r5 

:routing 6-second delay 

;hold us in RESET state 

:varibus ca s es 

:resetting 

:always send Hello/IHY and be master 

; entel' i ng reset 

; reset hard~/are 

;save over calls 
:reset modem state stuff, 
;and dump its traffic 

call cl inei2 
call grrpkts 
restore r5 
add r3,=1 
if byte r3 > 

:ticks in reset 
k(r4) & r5 . bit. =rcdhel 

eor r5,=inhl' st 
Ida r7,=medmin 
add r7,tikcnt 
sta r7,rutwait(r4) 
Ida r3 , =0 
stab r3 , odelt(r4) 
call rtl'cll' 
Ida r7,mine 
if byte 1'7 < neigll(r4) 

ear 1'5 , =mastel' 
endif 

endif 
if 1'3 >= =hdl's t 

Ida r3,=0 
endif 

;(OVER) 

:out of reset 
;set up 1 mill of med ticks 
:set alarm clock 
; when we can come up 
;clear hit/miss cnt 
;master miss count 
;reset retrans timerS for SPF 

;I'm slave 

;time to reset again 

J 
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45A4 9051 
45A6 4F01 
45A8 9A3F 
45AA 4C58 
45AE 4078 
4582 4F04 
45B4 9A04 
45B6 4078 
45BA 9035 
45BC 4AB1 
45BE 793C 
45C2 8B14 
45C4 4F08 
45C6 9A06 
45C8 7F7C 
45CC 7A3C 
4500 900C 
4502 4078 
4506 48BO 
4508 3A2C 
450C 787C 
45EO 7E7C 
45E4 9202 
45E6 4C02 

45E8 901E 
45EA 8AOF 
45EC 487C 

45FO 5F7F 
45F4 4E74 
45F6 81FO 

45F8 787C 
45FC 307C 
4600 387C 
4604 7F7C 

4608 7A3C 
460C 7078 
4610 717C 
4614 9B06 
4616 4078 
461A 7C5C 
461E 48BO 

4620 4078 

0080 
14E8 

4662 

OOBO 

40A2 
OOBO 

4648 

00A2 
00A2 
OOAE 

0008 

40A2 

OOAF 
OOAC 
00A2 
40A1 

OOBO 
6520 
009C 

4724 
0002 

4662 

PLURIBUS V2 . 98 25-Jun-87 10 : 57 : 29 
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PAGE 133 

case master ;master, not resetting 

ior r5,=sllil1Y 
call pokem 
if r5 . bit. =phup 

call i<nmiss 
else 

; send 11e 1 10 
;set i 2mpok and poke modem 
; 1 ine ;]1 i v e 

; see iF line still ~ood 
; maste r , coming up 

acid r3,=1 ;default getting a hihy 
subb r3, NUP ( 1' 4 ) 
if minus 

if r5 . bi t. =rcdhel 

tstb r7,odelt+foo(r4) 
addlJ r3, NUP( 1'4) 

else 
call rtl' cll' 
Ida 1'3,=0 
adclbm r2,odelt(r4) 
if b y te odelt(r4) >= 

iOI'r5,=inhrst 
endif 

endif 
else 

if zel'o 
Ida r7,=ldelt(r4) 
repe at 

; how close to comming up are we 
;still coming up, use ~onsec cntr 
; got a ~le 1 10 

;clear misses 
;fix count a gain 
; got no he 1 10 
; start over again 
;zero hit count 
;bump misses 

k (1' 4) 

; go t t a go d()~111 

;r3 plus= > into wait state, use KOON 
;just come into wait, set up KOON 

tstb r7,odelt+foo( - r7) 
unt i 1 r7 = r4 

;clea r deltas 

endr' epea t 
ldab r7,N(r4) ;init k-out-of-N stuff 
sta r7,tdelt(r4) 
st a b r7,odelt(r4) 
tstb r7,kpoint+foo(r 4 ) ;cl e ar pointer to odelt 

endif 
addb r3,NUP(r4) ;fi x count of ticks 
Ida r7 , tikcnt ;current time 
sub r 7,rutwait(r4) ;how much time left in wait 
if nminus ;time to be up 

ca I I lineup 
iorb r5,phflag(r4) 
cleal' 1' 3 

endif 
call knmiss 

endif 
endif 

;(OVER) 

;reset AU XCNT always 

; cl1eck line 
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PAGE 134 
UPDWN. PLR; 1 PAGE 4 

4624 9011 
4626 4FD8 
4628 9A03 
462A 48BO 

462C 900D 
462E 4AB1 
4630 7E3C OOAE 
4634 8C09 
4636 4F04 
4638 9A05 

463A 4078 1CF4 
463E 785C 0002 

4642 48BO 
4644 4CD2 

4646 6006 

4648 1076 

464A 707C 40B8 
464E 9AFE 
4650 487C 0020 

4654 577F 40BC 
4658 4E74 
465A 81FD 

465C 300C 40B8 

4660 6006 

case rcdhel 

lda r3.=0 

default 
add r3.=1 
if byte r3 > k(r4) 

if r5 .bit. =phup 

Trap 2016,<;Slave 
ca 11k ill ill 
ldab r5.phflag(r4) 

endif 
lda r3,=O 
ior r5,=inhl'st 

endif 
endselect 

endroutine dodedl 

;slave. got hello 

;clear miss count 

; s 1 ave. no he 1 1 0 

; incr miss count 
;too many cOl1sec 

;~Ias line up? 

missed 4 in a row - page 133> 
;yes, kill it 

;always reset auxcnt 
;back to reset 

;RTCLR- clear SPF retransmission timers 

Routine RTRCLR, arg r4 

lock rtimrl(r4) ; lock timers 

lda r7,=«<nimp-l > -3>+1 >* words(r4) ; loop control 
repeat 

tst r7,rtimrs+foo(-r7) ; clear a \~ol' d of timers 
unt i 1 r7 = 1'4 

endrepeat 
unlock I'timl' l (1' 4 ) 

endroutine rtrclr 

,----
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PAGE 135 

Called wilen in mastel' mode to clo tile K out of N ca1cu1at iOI1. 
Expects tile line state in r5. returns new value in r5 
Returns new TDELT in Rl, AUXCNT in R3 

I 
4662 1076 

4664 4FD8 
4666 8A23 
4668 701C 40AA 
466C 4F18 FFOO 
4670 9A03 
4672 4818 OOFF 

4676 787C OOAI 
467A 49Fl 
467C 8B04 
467E 787C OOAE 
4682 49F2 

4684 387C OOAI 
4688 4A74 
468A 791F 00A2 
468E 3A1F 00A2 
4692 721C OOAC 

4696 7E1C OOAF 
469A 8207 
469C E40C 
469E 4078 lCF4 
46A2 48BO 
46A4 785C 0002 

46A8 301C OOAC 

46AC 6006 

I'outine knmiss, arg 1'3-1'5, result rl / I'3/1'5 

if r5 . nbit . =rcdlle1 

1da rl, Imi ss+foo(r4) 
if rl .bi t . = HFFOO 

1da rl.= HFF 
endif 
1dab r7.kpoint(r4) 
sub 1'7,=1 
if minu s 

1dab 1'7,k( I'4) 
sub r7,=2 

endif 
stab r7,kpoint(r4) 
add r7, 1' 4 
subb rl,ode1t(r7) 
addbm rl,ode1t(r7) 
add r 1 , tde I t( 1' 4 ) 
if byte rl < n(r4) 

;we missed one 

;Ilow long since last miss 
;max diff? 

;e1iminate modulo err 

;wllere is oldest miss 
;get to oldest slot 
;last slot we're supposed to use 
;Ilow many slots we have 
;save k-l misses (from 0 to k-2) 

;save for next miss 
;get to rigllt modern block 
;time between misses for oldest 
;save newest , and remove old 
;add sum of last k-l misses 
;does tile new one break tile camel's back? 

Trap 2014,<;Master line died - page 134 > 
call ki1lin ;must kill it fOI' k-out-of-n 
clear r3 ;reset AUXCNT 
1dab r5 .pllf1ag(r4) 

endif 
sta rl.tdelt(r~) ;and save sum 

endif 

endroutine knll1iss 

.' 
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46AE 1076 
4680 1026 

lCDC 1076 
lCDE 7078 408E 
1CE2 1076 
lCE4 7078 0084 
lCE8 3078 FCOO 
lCEC 4078 46AE 
lCFO 4008 18CE 
FCOO 0400 

4682 782C 001A 

4686 701A 4102 
468A 707A 4112 
468E 301C 001C 
46C2 307C 0032 

;LINEI2 
;Reset modem state, including various line state control 
;parameters and logical channel variables and tables .. 

I'outine clinei2, al' g r4, uses 1' 1, local 1'2 

global llnel2 c I 1118 I 2 

; first, set 1 i ne PI' OtocO 1 stuff 

ldab r2,modem(r4) 

Ida r1,channel(r2) ;channels fOI' this 1 ine 
Ida r7,lrrtime(I'2) ; I'et I'ansm It time for this 
sta rl,maxchn(r4) ;num of chans thi s 1 i ne. 
sta r7,mrtlme(r4) ;and retransmit rate 

line 

46C6 702A 40F2 Ida r2,l inepl'ot(r2) ;protocol version, ,route rate 
46CA 382C OOAO stab r2,rutspd(r4) ;set I'outing Interval 
46CE A6A8 srI r2, H8 ; get PI'Otoco I version 
46DO 382C 0018 stab r2,clockm(r4) ; thi s ' is "1 ine speed" 
46D4 707A 4122 Ida r7,protcnt(r2) 
46D8 307C 0080 sta r7,NUP(r4) ;tlcks to come up, ,med ticks per 1 i ne tick 
46DC 707A 4132 Ida r7,knvalu(r2) 
46EO 307C OOAE sta r7,k(I'4) ; ;N ;set up k,n for this 1 ine 

I 

~ 
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Line Up/Down Code 
PAGE 137 

UPDWN . PLR: 1 PAGE 7 

;Now initialize the RSEX,TSE X, INFREE , CHNBSY bits 

46E4 4828 FFFF lda r2,=-1 
46E8 4E 18 . 0010 if r 1 H8 " 2 :exactly 8 cha nnels? 
46EC 8102 
46EE A2A8 511 r2, H8 

endif 

46FO 4814 lda 1' 1 , r4 
46F2 48F8 lda r7,=Nmdl i m/ 016 

repeat 
46F4 3029 0062 st a 1'2, I'sex (r 1) 
46F8 3029 0072 sta r2. infl'ee (rl) 
46FC 3029 0052 st a r2.tsex(rl) 
4700 6779 4082 tst 1'7 ,chnbsy+foo(rl)+ 
4704 49F1 sub r7,=1 
4706 8AF7 unt i 1 zel' o 

endl'epeat 

4708 6026 endroutine cl inei2 
470A 6006 

: LINE! 1 
;reset hardware for modem parameter block in R4 

470C 1076 routine 1 inei I, arg r4, uses rl 

470E 701C 0020 lda 1'1 , i ob 1 oc ( r4 ) :device address 
4712 4878 0100 lda r7,=IIIreset 
4716 3079 OOOC sta r7. statom( 1'1 ) 
471A 747C 001E ior 1' 7,mloop(I' 4) 
471E 3079 0006 sta r7,statim(I'1) 

4722 6006 endl' ou tine 1 inei 1 
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PAGE 138 

.comnt I 
LINEUP - bring a line up instantly 
Assumes that lockm for the line is already locked. 
Resets delay and retrans clock. Changes line state. 
Checks if time to come out of init state . 
Flags for routing update and trouble report to go. 
I 
4724 1076 
4726 1056 

Routine LINEUP, arg r4, local r5 

4728 785C 001A 
472C 705D 12D6 
4730 A6D3 
4732 8A02 
4734 48Dl 

ldab r5,modem(r4) 
Ida r5 , propdl(r5) 
srI r5,smoshf 
if zero 

Ida 1'5, = 1 
endif 

4736 4E58 OOFF if r5 >= =dlinf 
473A 9203 
473C 4858 OOFE Ida r5,=dl inf-l 

4740 707C 4092 
4744 9AFE 
4746 385C 009A 
474A 385C 009B 
474E 707C 4098 
4752 707C 4096 
4756 707C 4094 
475A 300C 4092 
475E 707C 40B8 
4762 9AFE 
4764 A6D2 
4766 305C OOBA 
476A 300C 40B8 
476E 48F4 

endif 
lock dlock(r4) 

stab r5,delave(r4) 
»tab r5,delbas(I'4 ) 
Ida r7,dellow+foo(r4) 
Ida r7,delhi+foo(r4) 
Ida r7,dpcnt+foo(r4) 
unlock dl ock (1'4 ) 
lock rtimrl(r4) 

srI r5,srtshf 
sta r5,rtrclk(r4) 
unlock rtimrl(r4) 
Ida r7,=phup 
iorbm r7,phflag(r4) 
ldab r7,auxcnt+foo(r4) 

;doubled modem numb~r 
;propagatioll delay for this line 
;shift by averaging shift 

; nevel' r'epor · t zero delay 

;or infinite 

; lock delay vars 

;initial delay is equal to 
;propagation delay 
;clear averaging counters 

;convert to 25.6 ms ticks 
; ;rtrtic :set clock rate, clear count 

;mark line up 4770 3C7C 0002 
4774 787C 4003 
4778 787C 0005 
477C 7E78 62E2 
4780 9103 

if byte neigh(r4) <> mine 
; clear protocol counter 
; looped line? 

4782 3008 72A6 

4786 3008 6512 
478A 3008 72B2 
478E 4878 0044 
4792 30F8 OOAC 

4796 6056 
4798 6006 

set iniflg 
endif 

Trap 2720, < ;Line up, 
set ophgo 
set rupsnd 
set @pid = #rutpi 

endroutine lineup 

;no, brinq us out of init state 

r7=neighbor - page 137> 
;send trouble report 
;and routing update 
:poke routing 

-----
-.J 
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page LCod"! 

.comnt I 
KILLIN - kill a line instantly 
Assumes that lockm for the line is already locked. 
Resets line state, delay value s, and I'etl'ans clock. 
Flags a SPF update to be sent and a trouble report. 

I 
lCF4 1076 

lCF6 48F3 
lCF8 387C 0002 
lCFC 787C 4003 
1000 787C 4005 
1004 707C 4092 
1008 9AFE 
100A 4878 FFFF 
100E 307C 009A 
1012 300C 4092 
1016 3008 6512 
10 1 A 3008 72B2 
101E 4878 0044 
1022 30F8 OOAC 
1026 707C 4088 
102A 9AFE 
102C 4878 0019 
1030 307C OOBA 
1034 300C 40B8 

1038 6006 

0008 

Routine KILLIN. al·g 1'4 

setb phflag(r4) ~ ~inhrst}master 

ldab r7,auxcnt+foo(r4) 
ldab r7,neigh+foo(r4) 
lock dlock(r4) 

set delave(t'4) 

unlock dlock(I' 4) 
set OpllgO 
set I'upsnd 
set ~pid ~ #rutpl 

lock rtimrl(r4) 

~dl inP H101 

:go into reset state 

:zero reset ticks 
:clear neighbor number 
;lock this lines delay vars 

; :delbas :set infinite delay 

:send trouble report· 
;and routing update 

:poke I'outi·ng 

set rtl'clk(r4) ~ ~I'ticd :;rtrtic :reset SPF retrans clock 

unlock rtimrl(r4) 

endroutine kill in 

.radix 010 :return to octal 
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MOOEM . PLR;2 PAGE 

103A 1076 
103C 704S 
1040 705C 
1044 707C 
1048 9AFE 
104A 7070 
104E 4F78 
1052 8A60 
1054 4B78 
1058 SA06 
105A 702C 
105E E404 
1060 3070 

0001 

1064 707C 
1068 SAFE 
106A 702C 
106E SA10 
1070 707A 
1074 4F78 
1078 8A03 
107A E40B 
107C S007 
107E 48F1 
1080 3072 
1082 30AC 
1086 302C 

108A 3004 
108C S012 
108E 3004 
10S0 702C 
1094 9AOE 
1096 890A 
1098 4B28 
109C 783C 
10AO 703B 
lOA4 4078 
10A8 9004 
10AA 4078 
10AE 0100 

81CO 
0020 
4024 

OOOC 
2000 

0100 

0026 

OOOC 

4000 

4026 

06AO 
0100 

0036 
0036 

4028 

FFFE 
001A 
OEB6 
5502 

1332 

. stltle IMP Modem 10 Code 

Page Lcocie 

routine 12m. arg r1 
Ida 1' 4 ,mb 1 k s (1'1 ) 
Ida 1' 5,lobloc(r4) 
lock 12mloc(I' 4 ) ;for h~rdware, LATER 

Ida r7,statom(r5) 

.1 If z 

It 

if r7 . nblt . =Illbusy 

and 1'7, =mqu I t 
Ifnot zel' o 

lela 1' 2, sndl ng( r4) 
TI' ap 2004, < ;modem 
sta 1'7. statom( r5) 

end I f 

;modem not busy. 

;:stato m 

;R2: reports buffer CHAIN word 
output got quit - page 140> 

; ; mreset 

LBlg 
setlllap mO.lllappkg 

;handle output just completed 
lock l oc l<llI(I'4) ; fol ' SNOING, ESENTQ 

Ida r2.sndlng+foo(r4) 
I fnot zel' o 

:flrst look for data packet 
: ther's I s one 

If wilere-cl1a I n( 1' 2) . nblt . // \,,1,12111 ; lost ownership 

Trap 2013, <; 10st SNDING buffer - page 140> 
else 

set (r2) = #1 :thl s buffer will end queue 

set pesentq(r4) = r2 
set esentq(r4) = r2 

endlf 
un lock (1' 4) ;: locklll 

el se 
un lock (1'4) ; ; locknl 
Ida r 2 ,later+foo(r4) 
Ifnot zero 

If odd 
and 1'2,//-2 
ldab r3,modelll(r4) 
Ida r3,blttab(r3) 
call rup f I s 

else 
call flush,\oII112m 

endl' 
endl' 

endlf 

:enqueue It 

;else try packet to flush 

: It's a flooded packet 
: I'emove odd bit 
:get our modem bit 

:and flush our use . 
:just free the buffer 

; more 12M ovel' 
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1DBO 707C 402A 
lOB4 9A 11 
10B6 48AO 

10B8 607A 479A 
10BC 1026 
10BE 4077 
10CO 9A07 
10C2 300C 4024 
10C6 6026 
10C8 300C 002A 
10CC 6006 

10CE 6026 
1000 4E28 OOOA 
1004 92F2 

FCOO 0400 

479A 
479A 47A4 
479C 4808 
479E 4834 
47AO 4870 
47A2 , 1E18 

'--

;I2M continued 
;Look for high-priority, low-probability things 
;for 12M to do: 

(1) send a hello/i heard you msg 
(2) flood an SPF update 
(3) send a demand reload 
(4) send a packet core packet 
(5) send a retransmission if necessary 

if i2mpok+foo(r4) 

clear r2 
repeat 

lda r7,i2mlst(r2)+ 
save r2 
call (r7) 
if success 

unlock i2mloc(r4) 
restore r2 
set i2mpok(r4) 
I'eturn 

endif 
res tOI'e r2 

\·, hi 1e 1'2 < 111 i2mlst 

endl'epeat 
endi f 

;some important stuff 

;US8 an indexed dispatch 

;next to call 

;do a check 
; it sent something 
;done 12M 

;sch~dule another check 

; mOI'e to do 

page PkgCode ;lovely 1 ittle hack 'to keep table out of way 

table i2mlst 
i2mhihy 
i2mfld 
i 2mdeml'el 
i2mpkc 
i2mrxm 

endtable i2mlst 

page LCode 

,~ 
\ 

~ 
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1006 787C 0002 
1DOA 4FF4 
1DOC 9A 1B 
1DOE 707C 4000 
10E2 9AFE 

10E4 481C 0038 
10E8 7021 
10EA 8909 
lDEC 4A94 
1DEE 7021 
10FO 8906 
1DF2 4078 lF16 
1DF6 300C 4024 
1DFA 90E9 

1DFC 4078 lEC6 
lEOO 9A08 

lE02 4878 0020 
lE06 3079 0094 
lEOA 4078 lF56 
lEOE 9002 
1 E 10 3004 

1 E 12 300C 4024 
lE16 90DB 

;check for regu lar s tuff 
if b y te phflag(r4) .bit . Nphup : if up . maybe send data 

locI< I ockm( r4) ; ne e d this for the next checks 

; look for data to s e nd 1l0~1 
s e t 1'1 Nspriq(r4) ;s e lld priority first 
set r2 (r 1) ; packet here? 
if odd ;Ilope 

add rl. Nsregq-spriq :try r e gular'O 
set 1'2 = (rl) ;packet here? 
if odd : no p e 

call i2mnul ; ;unlock lockm ;maybe send a nul I 
unlock i2mloc(r4) ;done modem out 
l'etul'n 

endif 
endif 
call i2msfc 
if success 

Ida 1'7 .11 20 
SET STIMER(R1) =1/ 

call i2msnd 
else 

unlock (r4) 
endif 

end i f 

032 

; ; lockrn 

;assign us a channel 
;can send one 
set I' etransm iss ion count 

; and send packet 
;soille impossible case 
;gi v e up 

endif ; ; rnbusy 
unlock i2rnloc (r4) 

endrou tine 12m 
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. comnt I 
Build and send a Hello/IHY 
I 
FCOO 0400 Page PkgCode 

47A4 1076 routine I2MHIHY, arg r4, uses rl-r3/r5 

47A6 707C 4000 
47AA 9AFE 
47AC 783C 0002 
47BO 4F38 0080 
47B4 8A05 
47B6 3004 
47B8 6076 
47BA 4FFO 
47BC 4007 

47BE 4038 0080 
47C2 383C 0002 
47C6 3004 
47C8 4B38 FF05 
47CC 4C38 A202 

4700 48A5 
4702 7078 620E 
4706 307C 0018 
470A 4927 
470C 7078 62E2 
47EO 307C 0016 
47E4 4927 
47E6 48FO 
47E8 307C 0010 
47EC 787C 001A 
47FO A2F7 
47F2 307C 0010 
47F6 4927 
47F8 4923 
47FA 302C 0014 
47FE 303C 0012 

4802 4078 1FOC 

4806 6006 

-

lock lockm(r4) ;must control phflag 

ldab r3,phflag(r4) 
if r3 .nbit. =shihy ;there ' s no hello to send 

unlock (1'4) ;; lockm 
fail return ;done here 

endif 
eor r3, Iish i hy :clear tllis bit 
stab r3,phflag(r4) : and Cllclnge flag 

unlock (r4) ; ;lockm 
and r3,=helst ;clear intel' nal info 
ior r3,=ruttyp+combit+iherdu+spfon ;nominal HIHY 
set rl = =nullhd+seqh(r4) ;last word of msg 

set r2 = =<seqh/words+l> ;build checksum 
Ida r7,sync 
sta r7,nullhd+seqh(r4) 
sub r2,r7 
Ida 1'7,mine 
sta r7,nullhd+srch(r4) 
sub r2,1'7 

Ida r7,II0 
sta r7,nullhd+neth(r4) 

ldab r7,modem(r4) 
511 r7, 7 

sta r7, null hd+netll( 1'4) 
sub r2, 1'7 

sub r2, 1'3 
sta r2,nul lhd+chkh(r4) 
sta r3,nullhd+typh(r4) 

ihycum: 
ca IIi 2mxm it 

endroutine i2mllihy 

;; seqh 

; ; sl' cll 

: ;chkh 
: : typll 

;send it} 

;build HIHY backwards 

...-/ 
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. comnt I 
I2MFLO- send out routing update 

If buffer on rupq for this modem, send it out unless 1 ine is 
in reset or neighbor not running SPF. 
Turn on retransmission timer for this IMP. 

I 
4808 1076 Rout ine I 2MFLO, al' g r4, uses 1'2-r3, uses r5 

480A 783C 001A 1dab r3,modem(r4) ;our modem /lumber 
480E 703B OEB6 1da 1'3,bittab(r3) ;OUI' mask bit 

repeat 
4812 4078 5584 call I'updeq ;attempt to get an 
4816 8A04 if fa i 1 
4818 6076 fa i 1 I'eturn ;nothing fOI" us 
481A 4FFO 
481C 4007 

endif 
481E 4078 1704 call pcksubl' ;check its r:;llecksum 
4822 9A05 unt i 1 zero ;okay 
4824 E406 Trap 2006, < ;Bad cksum in routing upclate - page 

update 

first 

144> 
4826 4078 5502 call rupfls ; ignore this one, try again 
482A 90F4 endrepeat 
482C 4CAl ior r2,=1 ;flag s o I2MRLA wi 11 get it 

imcfld: ;hook to COllnt updates sent 
482E 4078 1F04 call i2mqxrnit ; s end the update 

4832 6006 endl'out i ne i 21nf 1 d 
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FCOO 0400 

4834 1076 
4836 705C 402C 
483A 9A18 
483C 305C 0016 
4840 4878 CAFE 
4844 307C 0018 
4848 4878 C 100 
484C 307C 0012 
4850 4878 7407 
4854 4975 
4856 307C 0014 
485A 4800 
485C 48BO 
485E 481C 0010 
4862 3031 
4864 4078 1FDC 
4868 6006 

486A 6076 
486C 4FFO 
486E 4007 

r 

;send a demand reload if asked 

page PkgCode 

routine i2mdemrel 
Ida r5.demand+foo(r4) 
ifnot zero 

sta r5.nullhd+srch(r4) 
Ida r7.=dempas 
sta r7.nullhd+seqh(r4) 
Ida r7.=rldtyp+demrel 
sta r7.nullhd+typh(r4) 

;get demand flag 
; its set} 
;5et demand flag 
;password 

Ida r7.'-<dempas+rldtyp+demrel-<pkth/words» 
sub r7.r5 ;make checksum 
sta r7.nullhd+chkh(r4) ; and make it look good 
Ida r5.'O ; ;odeven endbit dscpkt 
Ida r3.'O ; ;chanum 
Ida r1.'nullhd(r4) ;where to send from 
sta r3.(r1) ;;neth 
ca IIi 2mxm it; send it 
return 

endif 
fa i 1 retul'n 

endroutine i2mdemrel 

\ 
J 



c 
Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 147 
MODEM.PLR;2 PAGE 7 IMP Modem 10 Code 

FCOO 0400 

4870 1076 

4872 702C 002E 
4876 8A04 
4878 6076 
487A 4FFO 
487C 4007 

487E 4078 1480 
4882 0100 
4884 48F1 
4886 317A 0350 
488A 8B06 
488C 707C 402E 
4890 4078 131E 
4894 4000 

4896 4078 48A4 
489A 4078 1512 
489E 4078 1FD4 

48A2 6006 

48A4 1076 
48A6 787C 0002 
48AA 4FF2 
48AC 9A04 
48AE 48F1 
48BO 387C 0003 

48B4 6006 

; send packet cOI'e 01' I'OU t i ng, i f needed. 

pa~Je PkgCode 

routine i2mpkc, arg r4, uses rl-r3, uses r5 

lda 1' 2.sblldl'4) 
if zero 

fa i 1 retul'n 

endif 
call wheorm,whi2m 

lda r7,=1 
subm r7,chan-chainlr2) 
if minus 

lda r7,sblk+foo(r4) 
ca 11 f 1 USllb, \"llf21, 

endif 
call pkchold 
call unpack 
ca 1 1 i 2mq xm i t 

endroutine i2mpkc 

;PKCHOLD 

;check for packet cdre . 
;no packet core block to send 
; not d o ne yet 

;add i2m ownership 

;pkc r etransmit count. 

;t ransmitted enough times 
;free sblk for next 
;flush that buffer. 

;Ilold off I' sset s 
;get buffer addresses. 
;t ransmit routing buffer . 

;hold off modem resets if packet c ore is active 

routine pkcho 1 d. al' g 1'4 
if byte pllflag(r4) . bi t . II i nl1l's t ; 1 iable to reset? 

setb au xcnt (1',1) = 1 

endif 
endroutine pkchold 
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lE18 1076 
lElA 707C 4000 
lE1E SAFE 
lE20 787C 0002 
lE24 4FF4 
lE26 8A03 
lE28 3004 
lE2A 6006 

lE2C 481C 0034 
lE30 4078 154A 
lE34 0100 
lE36 8A05 
lE38 3004 
lE3A 6076 
lE3C 4FFO 
lE3E 4007 

lE40 707S OOSA 
lE44 727C 0032 
lE48 71F8 62E8 
lE4C SBOF 
lE4E 7078 0002 
lE52 3078 FC04 
lE56 707C 0034 
lE5A 3072 
lE5C 8S03 
lE5E 302C 0036 

lE62 302C 0034 
lE66 3004 
lE68 SOES 

lE6A 4853 
lE6C 4078 1704 
lE70 9A12 
lE72 E411 
lE74 4815 
lE76 A694 
lE78 4A1C 0082 
lE7C 4875 
lE7E 4BFE 
lE80 707F OEB6 
lE84 3071 
lE86 48Fl 
lE88 327C 0050 
lE8C 4078 41AA 
lESO 3004 
lE92 9004 

lES4 4835 
lE96 7051 
lES8 48' 

;retransmit first on sent queue, if needed. 

page LCode 

routine i2mrxm. arg r2-r5. uses rl-r3/r5 
lock 10ckm(r4) 

if byte phflag(r4) . nbit. Nphup ;send only if line up 

unlock (r4) 
return 

endif 
Ida rl.=ssentq(r4) 
call deque, whi2m 

if fail 
unlock (r4) 
fail return 

endif 
set r7 = st(rl) 
add r7.mrtime(r4) 
sub r7,@lclock 
ifnot minus 

setmap m2.mapv2 

Ida r7.ssentq(r4) 
sta r7.(I'2) 
if odd 

; ; lockrn 

;; lockm 

sta r2,esentq(r4) 
endif 
sta r2,ssentq(r4) 
unlock (r4) ;; lockm 
fail return 

endif 
Ida 1'5.r3 
call pcksubr 
ifnot zero 

Trap 2021,<;broken cksum 
Ida r 1.1'5 
srI rl. 4 
add rl,Nchnbsy(r4) 
Ida 1'7.1'5 
and r7.= HE 
Ida r7.bittab(r7) 
eorbm 1'7. (r 1) ;; chnbsy 
1 da r7, II 1 
addm r7,slots(r4) 
·ca 11 ckqput 
unlock (r4) ; ;lockm 
fa i 1 l'etLwn 

endif 
Ida r3.r5 
Ida r5, (r1) ; ;neth odeven 
Ida r7,=1 

;succeed to do nothing else 

; it's last send time 
;plus retransmit time 
; 1 ess time /l0\'/ 

;don ' t retransmit yet. 
; requeue at I,ead of sent q 

;put q afte r this packet. 

;packet onto q . 

;save chan o ver call 
;checksurn pocket. 
;bad checksum} 

on retransmission - page 147> 
;get CHAN to free channel 
;ack quadrant 
;where bits are in block 
;low bits of channel N 
; just those 
;channel bi t 
;free for use 

;count this freed 
;send it for analysis 

;recover chan 

J 



c 
1 E9A 3179 0094 
1E9E 8A11 
1EAO 4F58 2000 
1EA4 9A05 

subm r7,stimer(r1) 
if zero 

if r5 ,b it. =dscpkt 

(J . 

;decl'ell1ent " etrCl nsmit cntl' . 
;0 mod 32 rexmits , 
;pClcket mar~ed for discard? 
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Trap 2022,<:64 retransmissions: killed 1 ine - page 148> 
lEA6 E412 
lEA8 4078 lCF4 call kill in 
lEAC 900A else 

Trap 2023, < :32 retransmissions: ciiscard packet - page 148 > 
lEAE E413 
lEBO 4C58 2000 ior r5,~dscpkt :set dscbit FOI' i2msnd 
lEB4 4078 2382 call cdelay ;compute del ay. 
lEB8 4878 0020 lda r7,~ D32 ; try anothel ' 32 times. 
lEBC 3079 0094 sta r7,stimer(rl) 

endif 
endif 

lECO 4078 lF56 call i2msnd ;send packet in r2. 
lEC4 90B3 endroutine i2mr xm 

/ 

J 
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1 EC6 1076 
lEC8 48BO 
lECA 487C 0082 

lECE 6857 
lEOO 4E58 OOFF 
lED4 810A 
1 ED6 4A38 0010 
lEDA 763C 001C 
1 EDE 8104 
lEEO 6076 
lEE2 4FFO 
lEE4 4007 

lEE6 90F4 

1 EE8 1016 
lEEA 4891 

lEEC 4F51 
lEEE 9A04 
lEFO A291 
lEF2 4AB2 
lEF4 90FC 

lEF6 lC17 
lEF8 48DO 
lEFA 7F1F FFDO 
lEFE 8A03 
lFOO 4858 8000 

lF04 303A 0350 
lF08 6016 
lFOA 4078 154A 
lFOE 0100 
lFl0 8A02 
lF12 90E7 

lF14 6006 

;select a free channel for data packet. 
routine i2msfc, <\1'9 1'1-1'2, arg r4, result 1'1-1"3, result r5 

Ida r3,=O ;select a free channel. 
Ida r7,=chnbs y( r4) 
repeat 

ldab r5,(r7)+ 
unti I r5 <> = HFF 

add 1'3,= 1-18 "' 2 
if r3 = ma xchn(r4) 

fa i I I'eturn 

endif 
endl'epeat 

;r3 is free channel group. 
save r1 
Ida rl,=l ;channel mark bit. 
repeat 

while r5 .bit . 1' 1 

s 11 r 1, 1 
add 1' 3, =2 

endrepeat 

;r3 is channel, 1'1 is bit 
iorbm r1,(-r7) ;mark channel used 
I da r5,=0 
if byte r1 . nbit. tsex-chnbsy(r7) 

Ida r5,=ode v en 
endif 

; set tl'le bi t 

:get the odeven bit 

sta r3,chan-chain(r2) ;clobbers chan if b a d buffer 
restore r1 ;restore queue head pOinter . 
ca I I deqlle, \~Il i 2m 

if fail 
fa i I I'etlll'n 

endif 
endroll t ine i2msfc 
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page Leode 

; send nu 11 s to nckno\·11 edge rece i ved packets. if needed . 
1F16 1076 routine i2mnul. arg r4 
1F18 707C 0030 if snull (r4) ;we need to send any nulls . 
1F1C 9A04 
1F1E 4078 1F28 call i2msnl ; send null 
1F22 9002 else 
1F24 3004 unlock (r4) ;; lockm ;free modem vars lock . 

endif 
1F26 6006 endl'outine i2mnul ; a I \'/ays succeeds to terminate loop. 

;send nulls 
1F28 1076 routine i2msnl. al' 9 r4 
1F2A 4858 8100 Ida r5.=rutnul+ruttyp ;setup the null 
1F2E 48A5 Ida r2.=<seqh+2>/words 
1F30 4925 sub r2.r5 ; ; t yph 
1F32 481C 0018 Ida 1' 1.=nullhd+seqh(r4) 
1F36 7038 620E Ida 1' 3. sync 
1F3A 3031 s t a I' 3 . ( I' 1) ;; seqh 
1F3C 4923 sub 1'2 . r3 
1F3E 7038 62E2 Ida r3.mine 
1F42 1031 sta 1' 3. (-rj) ; ; srch 
1F44 4923 sub r2.r3 
1F46 1021 sta r2.(-r1) ; ; chkll 
1F48 1051 sta r5.(-r1) ; ; typh 
1F4A 4880 Ida r3.=0 ; ; cllanum 
1F4C 4800 Ida 1'5.=0 ; ;odeven endbit dscpkt 
1F4E 1031 sta r3.(-I'1) ; ; neth 

itncnull ;hook to count nul I s 
1F50 4078 1F74 call 2mdun ; nO~/ . actually send nUll. 
1F54 6006 endl' out 11e i2tnsnl 

~ 

, - -.-/ 
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lF56 1076 

lF58 302C 0026 
lF5C 70F8 62E8 
lF60 3079 009A 
lF64 4B58 AOOO 
lF68 787C 0002 
lF6C 8903 
lF6E 4C58 4000 

lF72 9002 
lF74 1076 
lF76 702C 0030 
lF7A 4B2A FFFF 
lF7E 752C 0030 
lF82 352C 0030 
lF86 3004 
lF88 707C 001C 
lF8C 4E78 0010 
lF90 707C 001C 
lF94 4E78 0010 
lF98 487C 0062 
lF9C 8C08 

lF9E A6Al 
lFAO 9A05 
lFA2 4A58 0100 
lFA6 4AFl 
lFA8 90FB 
lFAA 9006 
lFAC 702C 4030 
lFBO A2B7 
lFB2 7C5F 0001 

lFB6 4C53 
lFB8 7151 
lFBA 3251 
lFBC 3159 0004 
lFCO 7837 
lFC2 7939 0003 
lFC6 3239 0002 
lFCA 3139 0004 
lFCE 4078 lFOC 
lF02 6006 

;modem output utility routines 

;rl :buffer address.r2:chain,r3:chn~2,r4: i2mblk, 
;r5 : odeven and dscpkt(needs masking) 
routine i2msnd, arg rl-r5 

imcumpkt: ;cumstats im hook 
sta r2,snding(r4) ;buffel' being sent 
Ida 1'7, @c lock 
sta r7,st(rl) ; note time sent 
and r5,=odeven}dscpkt 
ldab r7,phflag(r4) 
if odd ; ;master 

ior r5,=endbit 
endif 

;mark us as l-1igl1 imp 

;rl :buffer address, r3:chn*2,r4: i2mblk. 
;r5:odeven/endbit/dscpkt 
entry i2mdun, arg rl, arg r3-r5 

Ida 1'2,snu I1(1'4 ) 
and r2,=-1(r2) 
eor 1'2,snu ll(r4) 
eorm r2,snul l(r 4 ) 
un lock (1'4) ;; lockm 
Ida r7,maxchn(r4) 
cmp 1' 7,= 08 " 2 
Ida r7,maxchn(r4) 
cmp 1' 7,= 08 ' 2 
Ida r7,=I'sex(I'4) 

;which ACK group to send? 
;do 10~lest first 

: 8 or lG specia 1 case 

:8 or lG s pecial c<'lse 

if 1 ; ;if r7 > H 016 *2 ;many c hanne ls- general case 
repeat 

sl'l r2, 1 
until zero 
add r5,= H100 
add r7,=1 

endl'epea t 
else ;special case- 8/16 c hannels 

1da r2,snull+foo(r4) :will ACK all channels 
sll r3,7 ;move chanum over 
iOI' b 1'5,1(1' 7) ; insert l"1igl1 ACKs 

endif 
ior r5,r3 
sub r5,(r1) 
addm 1'5,(rl) 
subm r5, Cllkh( r 1 ) 
I dab 1'3, (1'7) 
subb r3,typh.l(rl) 
addm 1'3, t"yph( r 1) 
subm r3, C11k11( r 1 ) 
ca 11 i 2mxm it 

endroutine i2msnd 

;setup packet chn-id (neth) 
; ; netll 

' ; ;neth ;fi x neth 
;correct checksum 
; ; I'se x 
;update main ACK field 
;fixed acks 
; and cl1eck S\.lm 
;send buffer in snding 
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;r4 : i2mb1k. r1:packet. r2:chain 
;if r1 neg then snding=chain else send nUll. 

1F04 1076 routine i2mqxmit. arg r1/r2/r4. uses r1/r2/r5 
1F06 302C 0028 sta r2.1ater(r4) ;remember output bufer 

1FDA 9002 
1FOC 1076 
1FOE 4811 
1FEO 8BOE 
1FE2 4821 
1FE4 7219 0090 
1FE8 4B28 1FFE 
1FEC A6A4 
1FEE 7428 808C 
1FF2 7078 0002 
1 FF6 3078 FC04 
1FFA 9008 
1FFC 481C 2018 
2000 482C AO 10 
2004 A6A4 
2006 7428 0000 

200A 705C 0020 
200E 3020 0008 
2012 7070 OOOA 
2016 A6F4 
2018 4072 
201A 4B78 01FF 
201E 9A04 
2020 E405 
2022 3020 0008 

2026 3010 OOOA 
202A A2A4 
202C 4878 1FFF 
2030 4B17 
2032 4B27 
2034 4912 
2036 A691 
2038 4A94 
203A 707C 400C 
203E 8A04 
2040 300C OOOC 
2044 4A91 

2046 321C 0008 
204A 8B07 
204C 48F1 
204E 327C OOOA 
2052 A7F1 
2054 357C 0008 

2058 6006 

;just xmit buffer here 
entry i2mxmit. arg r1. arg r4. uses r1 - r2. uses r5 

1da r1. r 1 
if minus 

lda r2.r1 
add r1.bufe(r1) 
and r2.=packm 
sr1 r2.4 
ior r2.m2Nslfptr 
setmap m2.mapv2 

else 

; nu 11 if pos i t i ve 
; ;m2 mendf : if real buffer . 

1da r1.=nu11hd+seqh+mendf-m1(r4) 
lda r2.=nullhd-m1(r4) 
sr1 r2.4 
ior r2.mapvar 

endif 
1da r5.iobloc(r4) 
sta r2.starto(r5) 
1 da 1'7. endo( r5) 
srl r7.4 
eor 1'7. r2 

;start hardware herR 

and r7,=packm -4 
ifnot zero - ;error in xmit 

Trap 2005.<;Start pointer write failed - page 152> 
sta r2.starto(r5) 

endif 
sta r 1. endo( 1'5) 
sll r2. 4 
lda r7,= H1rFr 
and r1.r7 
and r2.r7 
sub 1'1, r2 
sr 1 1'1. 1 
add r1,=4 
lda r7,flipper+foo(r4) 
if zero 

set fl ipper(r4) 
add r1,=1 

endif 
addm r1.10word(r4) 
if minus 

lda r7,=1 
addm r7.hiword(r4) 
rrll'7 , 1 ;;sign 
eorm r7,loword(r4) 

endif 
endroutine i2mxmit 

;now unpack the starting address 

;R1 = N of b y tes transmitted 
;R1 = N of words transmitted 
:Include 8 of 9 framing characters 
;hack to add 1/2 word. (X16 style}) 

; increment low-order 
; increlilent high-ol'der if "cal'ry" 

:quick get sign bit 
;and clear it in low order 

J 
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205A 1076 
205C 7049 81CO 

2060 705C 0020 

2064 70B8 62E8 

2068 
206C 
206E 
2072 
2076 
2078 
207C 
207E 
2082 
2084 
2088 
208A 
208C 
208E 
2090 

707C 
9AFE 
7020 
4F28 
9A04 
300C 
9054 
7010 
9B24 
4F28 
9A03 
E402 
9004 
48F1 
327C 

4042 

0006 
2000 

4042 

0004 

0100 

0006 

2094 4878 0100 
2098 747C 001E 
209C 3070 0006 
20AO 703C 0044 
20A4 702C 0046 
20A8 302C 0044 
20AC 4078 158E 
20BO 008E 
20B2 4078 21BO 
20B6 300C 4042 
20BA 4823 
20BC 7628 63CA 
20CO 9104 
20C2 4078 131E 
20C6 8000 

; m2iloc locks the hardware busy bit, fill ing and nxtbf 

routine m2i, arg r1 
1 da r4, mb 1 ks (1"1 ) 

; ;m2ihw: 
Ida r5, iobloc(I' 4) 

Ida r3,@lclock 

lock m2 i 1 oc ( 1'4 ) 

Ida r2,statim(r51 
if r2 .bit. =mbusy 

unlock m2iloc(r4) 
else 

1 da r 1, end i (1'5) 
ifnot minus 

if r2 .bit . =mquit 

Trap 2002, < ;modem 
else 

Ida r7,=1 
addm r7,ckerrs(r4) 

endif 
1 da 1'7, =I111'eset 
ior r' 7,mloop(I' 4) 
sta r7,statim(r5) 
Ida r3,fil 1 ing(r4) 
Ida 1' 2,nxtbf(I'4) 
sta 1'2,filling(I'4) 
call sioin,bufend 

; r 1 is PI 0 1 eve 1 . 
;modem block pOinter. 

;modem device address. 

;timestamp for arriving packet. 

; lock 111'\I'd\oJal"e level 

;device input stat0s . 
;modem still busy 

;rele8se mociem. 
;tr8nsfel' done, loqk.at new packet . 
;buffer end pointer. 
; ;mendf ;no end flag~ 
;;statim 

input quit (INPUT LOST) - page 153> 

;just count hardware errors . 
;in pal' 8m block. 

; r'eset mode In . 

;St8l't input to next buffer. 

;start modem input . 

call m2inxt 
unlock m2iloc(1'4) 
lela r'2,r3 

;get ne~1 buffer 
;l'ele8 s e hal'cJware. 

; ; fill i ng 
if r2 <> junk 

call flushb,whm2i ;return buffel' to system. 

endif 
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20C8 902E 
20CA 1016 
20CC 1036 
20CE 702C 0046 
2002 4078 158E 
2006 008E 

2008 705C 0044 
20DC 302C 0044 
20EO 4078 21BO 
20E4 707C 4048 
20E8 9AFE 

20EA 300C 4042 
20EE 6036 
20FO 6016 
20F2 7658 63CA 
20F69115 
20F8 4825 
20FA 4851 
20FC 4078 1500 
2100 8000 
2102 8A03 
2104 E4C1 
2106 9000 
2108 3039 0096 
210C 3059 0090 
2110 7078 0002 
2114 3078 FC04 
2118 30AC 004C 
211C 302C 004C 

2120 300C 4048 

~ 

;end bit set, so no error . 
else 

save r1,r3 

1 da r2, nxtbf (1'4) 
call sioin,bufend 

lda r5,filling(r4) 
sta r2,fill ing(r4) 
call m2inxt 
lock lmiq(r4) 

unlock m2iloc(r4) 

restore 1'1,r3 

Handle input normally. 
;packet has end fl~g. 
;save end pointer . 

;next buffer to use 
;start modem up on this buffer. 

;previous input buffer 
;current (new ) input buffer 
;get new buffer 
;now queue the packet 

;8ill says to watch out for this lock order. 

; end po inter' . 

if r5 <> junk ;;filling ;real data in buffer. 

1 da r2, 1'5 
1 da r5, 1'1 
call unpckc,whrn2i 

if fa i 1 
Trap 2301,<;filling 

else 
s t a I' 3, i t ( I' 1) 
sta r'5,bufe(r1) 
setmap m2,mapv2 

sta 1'2 , <Ol em i q( r4) 
sta r2,emiq(r4) 

endif 
endif 
unlock lmiq(r4) 

endif 
endif 

;gain access to buffer 
;save end pointer. 
;unpack and check. 

; not OUI' buffer 
buffer error - page 154> 

; timestamp buffer. 
;save end pointer 

;queue onto software queue. 

;release software queue. 

--- , 
~../ 
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2124 
2128 
212A 
212C 
2130 

2132 
2136 
2138 
213C 
213E 
2140 
2144 
2146 

2148 
214C 
2150 
2152 
2154 
2158 
215A 
215C 
215E 
2160 

2162 
155 
2164 

2166 
155 

;process software queue until empty or some work done. 

0001 . if z LBig 

481C 
7071 
993A 
707C 
9AFE 

707C 
9AFE 
4078 
8000 
8A05 
300C 
3004 
902C 

300C 
7079 
4971 
9B06 
4E78 
9C03 
4EF6 
8207 
AEF6 
8203 

E403 

9002 

E401 

setmap mO.mappkg 
.endc 

repeat 

;set map 0 to pkg page if not code map. 

004A lda r1,=smiq(r4) 
1 da r7, ( I' 1 ) 

;come here if hardware is busy 

unti 1 odd 
4000 lock lockm(r4) 

4048 

154A 

4048 

4048 
0090 

008C 

someday, 'bz m2ihw' 
lock lmiq(r4) 

call deque,whm2i 

if fa i 1 
unlock lmiq'(1'4) 
un lock (r4) ;; lockm 
break 

endif 

;end pointer from end1 
unlock lmiq(r4) 
lda r7,bufe(r1) 
sub r7.rl 
if minus } r7 > 

; ;m2 ;bummillg sign bit from hard~Jal'e 

=bufend-hrdoff } r7 < =s rch 

if r7 < =sl' ch 

Trap 2003.<:Modem input short (BAD DATA INPUT LOST) - page 155 > 

else 
Trap 2001 .<;Modem bad end ptr .~ ~ CALL MAINT *** (H) - page 155 > 

endif 

567 



Pluribus IMP 130. PLURIBUS V2.98 25-Jun-87 10:57 : 29 PAGE 157 
MODEM.PLR;2 PAGE 16 IMP Modem 10 Code 

2168 9016 else ;end ptr ok . 
216A 3079 0090 sta r7,bufe(r1) ;save buffer length . 

216E 3049 
2172 4078 
2176 9A07 
2178 E410 
217A 4078 
217E 3004 
2180 9002 
2182 9009 
2184 7031 
2186 7059 
218A A3D4 
218C 4BDE 
218E 40FD 
2192 8A06 

2194 3004 
2196 4078 
219A 8000 
219C 90C4 
219E 6006 

21AO 
21AO 21D2 
21A2 07D8 
21A4 21D2 
21A6 07D8 
21A8 490E 
21AA 490E 
21AC 4886 
21AE 07D8 

, 

micumi : 
0092 sta r4,inch(rt) 

;Cum Stats Modem Inputs Hook 
;save input channel . 
;checksum pac ket . 17D4 call pcksubr 

ifnot ze r o 

41AA 

0002 

21AO 

131E 

Trap 2020, <; Modem s/w failure - pag8 156 > 
call ckqput 
unlock (1'4) ;; lockm 
next 

else 
lda r3, (1"' 1) 
1 da r5, typh( r 1) 
1'1 1 1'5, tI 

; ; nett, 

and r5,= <pakt y p+combit >_- 012 ;ready to dispatch 
call Pm2idsp(r5) ;on pac ket type 
break if succeed 

endif 
endif 
un lock (1'4) ;; lockm 
call f 1 ushb, \'/hm2 i 

endrepeat 
endroutine m2i 

table m2idsp 
m2ireg 
rfa i 1 
m2ireg 
rfail 
m2irut 
m2irut 
m2irld 
rfa i 1 

endtable m2idsp 

;free modem lock before flush. 

;dispatch on packet type . 
;Regular Data packet . 
;lncompatible Regular packet. 
;Control packet . 
;Incompatible Control packet . 
;Routing and Null packets. 
same with combit set 
Reload packets . 
Incompatible Reload packet. 

J 
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21BO 1076 
21B2 4078 13C6 
21B6 8000 
21B8 8A06 
21BA 48F1 
21BC 3278 64AE 

21CO 7028 63CA 

21C4 302C 0046 
21C8 7078 00D2 
21CC 3078 FC04 
2100 6006 

2102 1076 
2104 787C 0002 
2108 9903 
210A 4038 4000 

21DE 4FF2 
21EO 9A04 
21E2 6076 
21E4 4FFO 
21E6 4007 

21E8 4F38 4000 
21EC 9A05 
21EE E5C2 
21FO 4078 1CF4 
21F4 90F7 

21F6 4FF4 
21F8 8A01 

;routine to get a new input buffer and set it up 
;as the next buffer 

routine m2inx t. al'g r4. uses rl-I ' 2. result 1'2 
call freget . \~1l1ll2i+l1mi ;get ne xt fl 'ee buffer . 

if fa i 1 ;ho fr'ee buffer 
1 da 1'7. = 1 ;count times tllis happens 
addm r7.mnobuf 

micume : 
lda 1'2. junk 

endif 

:cumstats modem errors hook. 
;read next into junk . 

sta r2.nxtbf(r4) 
setmap m2.mi'lpv2 

endroutine m2inxt 

;r1 = packet buf pOinter. r2 

;next input buffer 
:fix map 2 

chain. 1' 3 netll. r4 

routine m2ireg. arg rl-r4 
ldab r7.phflag(r4) 
ifnot odd 

eOI' I'3.=endbit 
; ; master 

;he's Iligller imp 
endi f 
if r7 .bit . =inllrst : in reset 

fail return 

endif 
if r3 .bit . =encJbit : 1 ine suddenl y looped . 

Trap 2702. < :Suddenly looped 1 ine - page 157 > 
call kill in 
fa i 1 retul'n 

endif 
if r7 .nbit. =phup 

modem block. 

Trap 2710. < ;Accepting pkt on dead line - page 157> 
endif 

21FA 4078 2200 call doak 
21FE 6006 endroutine m2ireg 
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FCOO 0400 

48B6 1076 

48B8 7079 0002 
48BC 4F78 0100 
48CO 9A13 
48C2 7079 0008 
48C6 4E78 CAFE 
48CA 810B 
48CC 4838 FFFE 
4800 7059 0006 
4804 9B04 
4806 3058 651E 
48DA 48B2 

48DC 3038 651C 

48EO 6076 
48E2 4FFO 
48E4 4007 

48E63004 
48E8 4078 48A4 
48EC 4078 146C 
48FO COOO 
48F2 7078 AF48 
48F6 9AFE 
48F8 30A8 656A 
48FC 3028 656A 
4900 3008 AF48 
4904 7878 6F43 
4908 30F8 OOAC 
490C 6006 

Page PkgCode 

routine m21rld, arg r2, arg r4 

if typh(r1) .blt. =demrel 

I f seqll ( r 1 ) =dempas 

Ida r3,=n.reload 
Ida r5,srch(r1) 
Ifnot minus 

sta r5,nstlln 
Ida r3,=p . reload 

endlf 
sta r3,nsrtf 

endlf 
fa I I I'eturn 

endlf 
unlock (r4) ;; lockm 
call pkchold 
call wheorb,whm21?whf2h 

lock 10ckfd+corlob 

sta r2, . efhcq 
sta r2,efhcq 
unlock lockfd+coriob 
ldab r7,bhpld+corlob 
sta r7,@pld 

endroutlne m21rld 

;demand I'elo"ld packet? 

;yes, password correct? 

;yes, assume nice reload 

; panic demalld? 
;yes, start with this line 
;panlc reloa d flag 

;always flusl, this packet 

;no modem r e sets please 

;glve fa ke jam 2 a wakeup 

r--.. 

_/ 
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490E 1076 
4910 7859 
4914 4B07 
4916 A201 
4918 40FO 
491C 8A04 
491E 6076 
4920 4FFO 
4922 4007 

4924 6006 

4926 
4926 0708 
4928 4936 
492A 4940 
492C 4A10 
492E 0708 
4930 0708 
4932 0708 
4934 0708 

4936 1076 
4938 7031 

0002 

4926 

493A 4078 2200 
493E 6006 

f)M2IRUT - all type 2. (I'outing) messages come l"Iel'e 
;They al'e flll'ther subdivided by subtype 
; into null s, 0 1 d I' OU t i n9, ne~1 line up /clown 
;and spf updates. 

rout i ne m2 i rut, al'g 1'1, arg 1'4, uses r5 
1 dab 1'5, typh( r' 1 ) 
and r5,=pflags_- H8 
sll 1' 5,1 
ca 11 ':o> ru tdsp (1' 5 ) 
if fa i 1 

fa i 1 retul'n 

endif 
endroutine m2irut 

table I'utdsp 
rfa i 1 
m2inul 
m2ihihy 
m2irup 
rfa i 1 
rfa i 1 
rfa i 1 
rfa i 1 

endtable rutdsp 

;pkt type wor' d 

: nO~1 a good 0 f f set 

;dispatches for type 2 messages 
:old routing (ignored) 
; null 
;new line up / down 
;spf update 

;routines to process null and routing cases of routing packets. 

routine m2imll 
1 da 1'3, (r 1) 
call doak 

endroutine m2inul 

:nulll'/ithacks 
: ; netl, 
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.comnt I 
modem to imp routine to decipher hello (ihy) pkt and set flags in 
the modem block for DEDL . Cal led from M2I with: 
r1 - buffer pointer 
r4 - modem block 
m2 set up for the pkt 
I 

4940 1076 Routine M2IHIHY, al'g rl/r4/m2/m3, uses 1'3/r5, local r2 
4942 1026 

4944 782C 0002 
4948 7839 0000 
494C 383C 009F 
4950 7039 0006 
4954 787C OOIA 
4958 303F 63A6 
495C 7E78 72BD 
4960 8105 
4962 7079 0008 
4966 3078 62DE 

496A 7E3C 0005 
496E 9100 
4970 787C 0005 
4974 9A08 
4976 E5C6 
4978 4078 ICF4 
497C 6026 
497E 6076 
4980 4FFO 
4982 4007 

4984 383C 0005 

.---.. 

setb r2 = phflag(r4) 
ldab r3,neth(rl) 
stab r3,rmodn(r4) 
Ida r3,srch(r1) 
Idab r7,modem(r4) 
sta r3,m2nghb(r7) 
if byte r7 = thd 

Ida 1'7,seqh(rl) 
s ta 1'7, sync 

endlf 
if byte 1'3 <> nelr:jll(r4) 

Idab r7,neigh(r4) 
Ifnot zero 

Trap 2706,<;Nelghbor 
call kill in 
f a I I r'etuI'1l 

endif 
stab r3,neigh(r4) 

endlf 

;more m2ihihy over leaf 

;get line stClte 

;neighbor's IMP number 
;doubled modem number 
;update one of the neighbor tables 
;Iine to accept sync on? 

;yes, copy network ~ync time 

; ne I ghbor' cllange? 

;yes, get old neighbor 
;was there CI neighbor? 

IMP number changed - page t60> 
;yes, kill line (zeroes neigh) 

;no, record new neighbor 

/'"' 
--.. 

-..-J 
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4988 782C 0002 
498C 4FA2 
498E 8A1B 
4990 7638 62E2 
4994 9116 
4996 1026 
4998 4828 0010 

499C 505A 635E 
49AO 9BOE 
49A2 4E54 
49A4 910C 
49A6 7E30 0004 
49AA 8109 
49AC 7870 0002 
49BO 4FF4 
49B2 9A03 
49B4 6026 
49B6 90E3 

49B8 7870 4004 

49BC 88FO 

49BE 6026 

;M2IHIHV continued 

ldab r2.phflag(r4) 
if r2 .nbit. =inhrst 

if r3 <> mine 

save r2 
Ida r2,=nmd *words 
repeat 

Ida r5.m2pblk(-r2) 
ifnot minus} r5 = r4 

if byte r3 = lnei(r5) 

ldab r7,phflag(r5) 
if r7 . bit . =phup 

res tOI'e 1'2 
fa i 1 I'eturn 

endif 
ldab r7. lnei+foo(r5) 

endif 
endif 
unt ill oop 

endrepeat 
restore r2 ; ;phflag 

endif 
49CO 383C 0004 stab 1'3, 1 ne i (1'4) 

endif 
49C4 48F1 Ida r7.=1 
49C6 327C 00B6 addm r7,gotihy (r4) 

;(OVER) 

;get 1 ine state 
;don't change lnei during reset 

;multiple looped lines okay 

; fOI' a temp 
;search for dupl icates in lnei 

;modem block address 
;don ' t check this 1 ine 

:match? 

:yes, so get line state 
: is line up? 

:yes . have double line to 
: neighbor, l eave this one down 

: 1 ine dead. clear lnei 

: I'esto l'e CUI'rent 1 ine state 

:updat8 this 1 ine's lnei 

:count a I'eceived Hello/IHV 
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49CA 7059 0002 
49CE 4B05 
4900 · 7638 62E2 
4904 8102 
4906 4001 

4908 4025 
49DA 4FA3 
490C 8A05 
490E E5C5 
49EO 4078 1CF4 
49E4 90CC 

49E6 48B8 
49E8 7C3C 0002 
49EC 990F 
49EE 4C38 0080 
49F2 4078 14E8 
49F6 4053 
49F8 4FD4 
49FA 9A08 
49FC 4FB4 
49FE 9A04 

4AOO 4078 1CF4 
4A04 90BC 

4A06 4078 4724 

4AOA 3C3C 0002 
4AOE 90B7 

:M2IHIHY continued 

Ida r5,typh(r1) 
and r5,=phup}master 
if I' 3 = mine 

eor r5,=mastl?r 
endif 
eor r2,r5 
if r2 .nbit . =master+inhrst 

:get protocol bits 

: is 1 I nl? looped? 

: revel'se sense 

Trap 2705, < :Master/s1ave mismatch - page 162> 
ca 11k i I lin : k ill line 
fa i I I'eturn 

endif 
lda t'3,=rcdhel 
iorb r3 , phflag(r4) 
ifnot odd : : master 

ior r3,=shlhy 
call pokem 
eor r5,r3 
if r5 .bit. =phup 

if r3 . blt. =phup 

:mark we rl?celvl?d he110/ihy 
:for timeout processing 

:slave must send immediately 
:set i2mpok and poke modem 
:check that states match 
: 1 ine states different in master 

:was slave up? 

Trap 2015, < :Slave obeys master down - page 162> 
call kill in :yes, must g o down now 
fail return 

endif 
ca 11 1 i neup 

endif 
endif 
iorbm r3,phflag(r4) 
fa i 1 retut'n 

endrout I ne m2 I hillY 

• 

:no, then time to bring it up 

:update line flags 
:always flush packet 

~ 
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.comnt M21 SPF Routines 

M2IRUP - Process input routine update 

Determine which lines update should be sent out. 
Determine whether to accept update for processing. 
Acks retransm iss ions, floods ne \'/ upcla tes . 
I 
4A 10 1076 

4A 12 1026 
4A14 4880 
4A16 7051 
4A18 880A 
4A1A 4838 8000 
4A1E 3131 
4A20 3239 0004 
4A24 783C 001A 
4A28 7038 OE86 

4A2C 7829 0007 
4A30 7628 62E2 
4A348110 
4A36 7078 72A6 
4A3A 8AOD 
4A3C 3004 
4A3E 3008 6518 
4A42 48F2 
4A44 3078 651C 
4A48 4878 08AD 
4A4C 3078 6516 
4A50 4008 1072 

4A54 A2A1 
4A56 1026 
4A58 4078 4A90 
4A5C 9A05 
4A5E 3008 B2C6 
4A62 4078 593C 

4A66 6016 
4A68 6026 
4A6A 4EBO 
4A6C 910F 
4A6E 3004 
4A70 4078 25E8 
4A74 63EO 
4A76 8A04 
4A78 48F1 
4A7A 3278 5EAC 

4A7E 4078 146C 
4A82 8080 

Routine m2irup . Brg rl-r2, arg r4. uses r3. uses r5 

pust, r2 
Ida r3,=0 
Ida r5, (r1) 
if minus 

Ida r3,=rupret 
subm r3,(I'1) 
addm 1'3, ctlkh( r 1 ) 
ldab r3,moclem(r4) 
Ida r3,bittab(r31 

endif 
ldab r2,srch+l(rl) 
if r2 = mine 

ifnot iniFlg 

un lock (r4) :: lockm 
set nspc 

; save 1' 2 
;assume packet is not retrans 

; ; nettl 
; ;rupret 

;packet is a retransmission 
; ;neth ;turn ret ry bit off 

; fi x ctlecksum 
; modem number' 
:bit for our line, send ack back 

: :rupsrc :source IMr number 

:somebody else has our number} 

set nsrtf = =p.reload 

; nothing we should do 
;remeber us causing this 
:panic into loader 

set nsftof = # HOBAD 

jmp loopmv 
endi F 

endif 
511 r2, 1 
save r2 
ca 11m2 i I' ck 
if succeed 

unlock spfl't 1 
ca 11 rtoff 

endif 
pop 1'1 
pop 1'2 
if 1'3 <> =0 

unlock (r4) :: lockm 
call ncmove,cntrs+nrut 

if fa i 1 
Ida r7,=1 
addm r7.rupnbf 

endif 
call wheorb,whm2i}whrut 

:a defunct boston newspaper 

:let timeout kill i"t for real 

:double IMP number ' 
:preserve IMP numbe~ 
:va1 idate update 
: succeed on ACK or new update 
:clone with s pfrut 
:ack or new : stop timer 

:IMP '"2 t o Rl 
:get back original r2 
: if anyone must process 

:unlock m2i blk, no more fails 
:move into routing count 

:no room in routing 
:take it anyway, but 
; count OCCUI'Bllces 

;change ownership 
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4A8C 4FFO 
4A8E 4007 

endr outine m2irup 

• 
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. comnt 
M2IRCK validate SPF update using age and serial numbar . 

Locks SPFRTL and returns with it still locked if succee d . 
Fail return on old update . 
Succeed with new update (serial > current) 
or ack or rebound (serial = current). 
Updates spfrut with new serial number and age if new. 

r1 - buffer pointer 
r2 - source IMP number (doubled) 
r3 - mask bits for who should process update 
r4 - modem block 
r5 - neth 
I 
4A90 1076 routine M2IRCK , arg r1-r5 , result r3, uses r5 

4A92 4F58 7000 
4A96 8A04 
4A98 6076 
4A9A 4FFO 
4A9C 4007 

4A9E 7059 0006 
4AA2 4B58 3FOO 
4AA6 7078 B2C6 
4AAA 9AFE 
4AAC 707A 72FC 
4ABO 4F78 0070 
4AB4 9A12 
4AB6 4B78 3FOO 
4ABA 4975 
4ABC 8A05 
4ABE 48F1 
4ACO 3278 5E8C 
4AC4 6006 

4AC6 4F78 2000 
4ACA 8A07 
4ACC 48F1 
4ACE 3278 5E8A 
4AD2 3008 B2C6 
4AD6 90E1 

4AD8 7C51 
4ADA 755A 72FC 
4ADE 4B58 3F70 
4AE2 755A 72FC 
4AE6 715A 72FC 
4AEA 325A 72FC 
4AEE 3158 72C4 
4AF2 7038 72AA 

4AF6 90r -

if r5 . nbit. =rupage 

fa i I retul' n 

endif 
Ida r5,srch(r1) 
and r5,=rupsno 
lock spfrtl 

Ida r7,spfrut( r 2) 
if r7 . bit . =spfage 

and r7,=spfsno 
sub r7,r5 
if zero 

Ida r7,=1 
addm r7,rupdp1 
retul'n 

endif 
if r7 .nbit . =rupstlo 

Ida r7,=1 
addm r7,rupobs 
unlock spfrtl 
fa i 1 retul' n 

endif 
endif 
iorb r5,(r1) 
eor r5,spfrut(r2) 
and r5,=spfage+spfsno 
eor r5,spf r ut(r2) 
sub r5,spfrut(r2) 
addm r5,spfrut(r 2 ) 
subm r5,spfsum 
set r3 = rupmsk 

endroutine m2irck 

; ; nettl 

; age of upda te zero, bug? 

;get update ' s serial number 
;keep aligne d in left byte 
;don't accept on two modems 

;get current age and serial 
; if our age zero , accept update 

;not zero, c heck serial number 
;current - input 
; input = CLII'I ' ent? 
;yes 
;add to duplicate count 
; ack o r I' ebound, just return 

;within half the range? 

;no 
;count an obsolete update 

;input must be old 

;update is acceptable 
;combine new age and serial 
; insert into spfrut 

;delta sum 

;adjust checksum 
~flood new update out all lines 

--.-/ 
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2200 1076 
2202 707C 
2206 4E78 
220A 9COO 
220C 4853 
220E 705C 
2212 305C 
2216 A208 
2218 A4B7 
221A 4B38 
221E 48FO 

001C 
0010 

0053 
0053 

801E 

Page LCode 

;process acknowledgements. rl= buffer pointer, r2 point 
;word , r3 = neth, r4 = modem block . 
routine doak, arg r1 - r 4 

Ida r7.maxchn(r 4 ) 
if r7 <= = OS · 2 ;S and 16 channel sp~cial case . 

1da r5,r3 ; ;neth 
eorb r5,tsex+1( r4 ) 
eo r bm r5.tsex+l(r 4 ) 
s11 r5, HS 
sra r3, H7 
and r3.=odeve~~<chanum_-7 > 

Ida r7,=0 

;get chan 8-15 ACKs 
;and ma rk TSEX 
;to high b y te 
; CHAN .,. 2 n m l 
;remove e x t ra neous bits 
;alway s ACK group 0 

2220 4008 224A jmp newloop 

2224 707C 
2228 4E78 
222C 9COC 
222E 4853 
2230 705C 
2234 305C 
2238 A208 
223A A4B7 
223C 4B38 
2240 48FO 
2242 9004 
2244 4800 
2246 7871 
2248 4BFF 

endif 
001C Ida r7,ma xchn(r 4 ) 
0010 If r7 <= = D8 *2 

0053 
0053 

801E 

else 

Ida r5,r3 ; ;neth 
eorb r5,tsex+1( r4 ) 
eorbm r5.tsex+ 1( r4) 
s 11 r5 , H8 
sra r3. H7 
and r3 , =odeven+<cI1anum_ -7 > 
Ida r7,=0 

Ida r5,=0 
ldab r7, (r1) 
and r7,= HF 

; ; neth 

endlf 

;8 and 16 channel special case . 

;get cha n 8 - 15 ACKs 
; and mal'k TSE X 
; to 11igl1 by t e 
; CHAN .,. 2 nm l 
; remove ex t"aneoLls bits 
; always ACK g r oup 0 . 

;no hi g h ACKs 

;ack group 

;rl ; buffer, r3;chan, r5 : hlgh acks, r7 : Ack Group . 

224A 1076 
224C 4A7C 0052 
2250 7C59 0003 
2254 7057 
2256 3057 
2258 1056 
225A 7079 0002 
225E 8B06 
2260 3004 
2262 4078 131E 
2266 8000 
2268 902F 
226A 4853 
226C A604 
226E 4BOF 
2270 4A5C 0072 
2274 787D FFFO 
2278 4833 
227A 8B03 
227C 4078 OOFF 

..... .. 

new 100p ; 
push r7 
add r7,=tsex (.' 4) 
lorb r5,typh+1(rl) 
eorb 1'5,(r7) ;;tsex 
eorbm r5, (.' 7) ;; tse x 
push 1'5 
Ida r7,typh(r1) 
if minus ; ; ruttyp 

un lock (1' 4) ;; lockm 
ca 1 1 f I ushb , wl1m2 I 

else 
1 da r5 .• '3 
sr1 r5,4 
and r5 , = HF 
add r5,=inf ree ( r 4 ) 
ldab r7,r s e x -infre e(r5) 
Ida r3.r3 
If minus ;; odeven 

eor r7, H HFF 
endif 

;save ack g roup 
;point to r ight TSEX 
;plck up low ACKs 

;and mar k TSEX changes 
;save a c k s fo r us to do 
;thls a nul17 

;now check f or duplicates 

; 128 cl1ans 

.----.., 

.-/' 
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2280 4BBE 
2282 737B OEB6 
2286 7F75 
2288 9AOF 
228A 3075 
228C 3004 
228E 495C 0072 
2292 A2D8 
2294 4C57 
2296 4078 146C 
229A 8001 
229C 305A 0350 
22AO 4078 14C6 
22A4 9011 
22A6 4EFO 
22A8 810B 
22M 495C 0072 
22AE 48Fl 
22BO A275 
22B2 347C 0030 
22B6 787C OOOE 
22BA 30F8 OOAC 

22BE 3004 
22CO 4078 131E 
22C4 8000 

PLURIBUS V2 . 9B 25-Jun-87 10:571: 29 
PAGE 26 IMP Modem 10 Code I 

and r3 . = HE 

PAGE 168 

and r7.bittab(r3) 
if byte t'7 . bit. (r5) ;; infl'8e 

eOI'bm 1'7 . (1'5) 
unlock (,'4) ;; lockm 
sub 1' 5 . =infl' ee(r4) 
511 r5. H8 
ior r5.r7 
call wheorb,whm2i?whtsk 

sta r5.chan-chain(r2) 
call t5kput 

else 
if r7 = =0 

sub r5.=infree(1'4) 
1da r7 , =1 
sll r7.1'5 
iorm r7,snul1(r4) 
1dab r7.motpid(r4) 
5ta r7, @pid 

endif 
unlock (1'4) ;; lockm 
call f1u5hb,whm2i 

endif 
endif 

; ; irrr8e 

; just ack gl' oup 

; ~o IU-' . 
; lnc1ude bll:S 

;signal to t ask 

; tl'1I8 dup1 ioate? 

;yes . get ack group 

;ack on dup1 icate 

; wake up i2m to send them 

I : 

~ 
-/. 
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22C6 6016 
22C8 6036 
22CA AOB4 
22CC 4E90 
22CE 9130 

2200 A591 
2202 9403 
2204 4AB2 
2206 90FO 
2208 1016 
220A 4818 0100 
220E 482C 0034 
22E2 707C 4000 
22E6 9AFE 

22E8 4852 
22EA 7025 
22EC 9914 
22EE 771A 06AO 
22F2 8A05 
22F4 48Al 
22F6 3025 
22F8 E40A 
22FA 9000 

22FC 763A 0350 
2300 8109 
2302 7072 
2304 3075 
2306 8903 
2308 305C 0036 

230C 4078 234A 
2310 9013 

2312 90EB 

2314 702C 4026 
2318 9A09 
231A 763A 0350 
231E 8106 
2320 302C 0028 
2324 4078 234A 
2328 9006 
232A 302C 0026 
232E E414 
2330 4078 1CF4 

2334 48Al 

;done with r2 - not using pOinter to the packet either. 

pop 1' 1 
pop r3 
sla r3,4 
if r 1 <> ~O 

I' epeat 
repeat 

; : c<ll'ry 

I'ra r 1. 1 
until carl' y 
add r3.~2 

endrepeat 
push rl 
Ida r 1 , ~1'lll i 2m 
Ida r2,~ssentq(r4) 
lock lockm( r4 ) 

begin findackedpacket 
repeat 

Ida 1' 5, r2 
Ida 1'2 .(r5) 

;acks to do 
; I' es tOI'e cllanne I number. 
;base of ACK group * 2 also clears carry 

;odd bit goes to carry 

;locate the packet 

until odd ;exhausted SENTQ 
if rl . nbit . where-chain(r2) 

Ida r2,~1 
sta r2.(1'5) ;;odd ;I'le're flushing no packet 
Trap 2012, <;bad sentq - page 168 > 
br e ak 

endif 
if 1'3 chan-clla i Il( 1'2) 

Ida r7.(r2) 
sta 1'7. (r5) 
if odd 

sta r5,esentq(r4) 
endif 
ca I I c II'chn 
leave findackedpacket 

endif 
endl'epeat 

Ida r2,sndillg+f06(r4) ;check buffer being sent 
if NZero & r3 ~ chan-chain(r2) ;got buffer 

sta 1'2. later(r4) ;flush I'lhen clone 
call clrchn ;fix ack bits 

else 
st a r2.snding(r4) ;save this f or future use 
Trap 2024,<;Unexpected ACK - page 168> 
ca I I k i I lin ; k i I I line I1ml 

endi f 
Ida r2.~1 
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2336 3004 
2338 4822 
233A 9904 
233C 4078 1332 
2340 0100 

2342 4AB2 
2344 6016 
2346 8AC5 

2348 6006 

;here after finding (or not) acked packet 

un lock (1'4) ;; lockrn 
Ida r2,1'2 
i fnot ocld 

call flusll,wlli2m 

endif 
add r3,=2 ; ;carry 
pop r1 
unt i I zer' o 

endrepeat 
endif 

endroutine doak 

;got a buffer to flush 
;off mo dem retransmit queue 

;clears carry 
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;clear channel busy bit 
234A 1076 rout i ne c ll'cllil. arg r2-r4. uses r 1 
234C 4813 Ida rl.r3 :clear chnbsy bit 
234E A694 srI rl.4 
2350 4A1C 0082 add rl.=chnbsy(r4) 
2354 4873 Ida r7.r3 
2356 4BFE and r7.= HE 
2358 707F OEB6 Ida r7.bittab(r7) 
235C 3071 eorbm 1'7.(1'1) ; ; chnbsy 
235E 48Fl Ida r'7,=1 
2360 327C 0050 addm r7,slots(r4) 
2364 327C 0040 addm r7,thrupt(r4) 
2368 4078 1512 call unpack 
236C 7071 if (1'1 ) .nbit. =dscpkt ; ; neth ;don't do delay for discards 
236E 4F78 2000 
2372 8A03 
2374 4078 2382 - call cdelay 

endif 
trcm2 i : ;hook for' trace package 

2378 7078 0002 setmap m2,mapv2 
237C 3078 FC04 
2380 6006 endroutine clrchn 

I 

.1 
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.INSERT "DEL" 
.INSRT DEL 
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0000 
0000 
0002 
0004 
0006 
0008 
OOOA 
FCOO 0400 

4AF8 
4AF8 4804 
4AFA 4814 
4AFC 4824 
4AFE 4834 
4800 4844 
4802 4854 

4804 
4804 004E 
4806 0077 
4808 009F 
4BOA OOCB 
4BOC 00F4 
4BOE 011C 
4Bl0 0148 
4B12 0171 

4B14 
4B14 0034 
4B16 004F 
4B18 006A 
4B1A 0087 
4B1C 00A2 
4B1E OOBO 
4B20 OOOA 
4B22 00F5 

4B24 
4B24 0027 
4826 003B 
4B28 004F 
4B2A 0065 
4B2C 0079 
4B2E 008E 
4B30 00A4 
4B32 00B8 

4B34 
4B34 001<1_ 
4B36 00 

. stitl Packet Delay Computation 

.=0 
kb32 : 
kb48: 
kb64 : 
kb128 : 
kb256: 
kb390 : 

page Dummy 

. blkw 

. blkw 

. blkw 

.blkw 

. blkw 

.blkw 
Page RutCode 

table tdtab 
tb32kb 
tb48kb 
tb64kb 
tb128kb 
tb256kb 
tb390kb 

endtable tdtab 

table tb32Kb 
.word 078 
· word 0119 
.word 0159 
· wOI'd 0203 
.word 0244 
.word 0284 
· \~ord 0328 
. word 0369 

endtable tb32Kb 

table tb48Kb 
. word 052 
· \~ord 
· ~lOrd 
· ~Jord 
.word 
· wOI'd 
.word 
· ~Jorcl 

endtable 

079 
0106 
0135 
0162 
0189 
0218 
0245 
tb481(b 

table tb64Kb 
.word 039 
. word 059 
.word 079 
.word 0101 
.word 0121 
. word 0142 
.word 0164 
.word 0184 

endtable tb64Kb 

table tb128Kb 
· ~Jord 020 
· \~ord 030 

;pointers to tdel tables for each speed . 
:32 Kbps 
;48 Kbps 
;64 Kbps 
; 128 Kbps 
;256 Kbps 
;390 Kbps 

;32 kb tdel table. 

;48 Kb tdel table. 

;64 Kb tdel table . 

; 128 Kb tdel table . 
~ 

-/' 



c 0 0 589 

4B38 0028 .word 040 
4B3A 0032 · \vord 050 
4B3C 003C · worel 060 
4B3E 0046 · \'Jord 070 
4B40 0050 · \-Jol'cI 080 
4B42 005A . word 090 

endtable tb128Kb 

4B44 table tb256Kb :256 Kb tdel t a ble . 
4B44 OOOA .word 010 
4B46 OOOF . word 015 
4B48 0014 .word 020 
4B4A 0019 .word 025 
4B4C 001E · \-lOrd 030 
4B4E 0023 . word 035 
4B50 0028 · \'JOI'cI 040 
4B52 0020 . word 045 

endtable tb256Kb 

table tb390Kb :390 Kb tdel table. 
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4B54 
4B54 0007 
4B56 OOOA 
4B58 0000 
4B5A 0010 
4B5C 0014 
4B5E 0017 
4B60 001A 
4B62 0010 

0008 
0002 
0186 
0003 
0003 
0002 

"'-

. word 07 

.word 010 

.word 013 

. ~Jord 016 

. word 020 

. \~ol' d 023 

.word D26 

. word 029 
endtable tb390Kb 

;smoother parameters. 

thrini'" D8 
thrdcy~ D2 
dsfl'eq~ D 10"'< 
delshf~3 

smoshf~3 

srtshf~2 

;thresh init value 
;thresh decay value 

010000/ 0256 > ;smoother cal ling frequency(10 seconds) 
;places to right shift pack e t delay 
;places to r ight shift avera g e delay 
;place to shift from packet delay (~ . 4 ms) 
ito routing retransmit time (25 . 6 ms units) 

~ 
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. comnt I 
CDELAY - calculate del a y for a packet through the IMP. 
Delay = sent time - arrival t ime ~ transmission delay 

+ propagation del ay 
Delay is computed in 80 0 micr o s econd units and then ri g h t 
shifted by delshf and added into ~ he double precision sum. 
The packet count is also increased b y one . 
I 

2382 
2384 
2386 

2388 
238C 
2390 
2394 
2398 
239A 
239C 
23AO 
23A2 
23A4 
23A6 
23AA 
23AC 
23BO 
2382 

1076 
1016 
1026 

7029 
7129 
787C 
7019 
499E 
A693 
721F 
7221 
A6A3 
4891 
707C 
9AFE 
322C 
8403 
321C 

009A 
0096 
001B 
0090 

4AF8 

4092 

0098 

0096 

23B6 321C 0094 
23BA 300C 4092 

23BE 6026 
23CO 6016 
23C2 6006 

page LCode 
Routine CDELIIY. a l' g rl. local rl - I'2. al' g 1' 4 

Ida r2.st(r1) 
sllb r2. it (r 1 ) 
ldab r7.clockm (r4 ) 
Ida rl.bufe( r l) 
sub rl . =data-hrdoff 
srI rl.3 
add rl.tdtab(r7) 
add r2 . (r 1) 
srI r2 . delshf 
I da 1'1. = 1 
lock d lock ( 1' 4 ) 

addm r2.dellow(r4) 
if carry 

addm rl,delhi(r 4 ) 
endif 
addm rt.dpcnt ( r4) 
unlocl< dlock(r'4 ) 

endroutine CDELAY 

;sent time 
;arriva l time 
:\·,hich modem c lock to use . 
;buffer length in bytes 
;don't coun t header 
; <data word length/8>*words 
;transmission delay entry 
; add in trans mission delay 
;divide by power of 2 
;add in del ay for p~cket 
;lock delay struct. 

;add packe t delay to cum delay . 

; if neede d . i nCI'ease high de lay . 

; i ncrelne n t pa c ket Gount 
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FCOO 0400 page RutCode 

. Comnt I 
TOSMOOTH - controls calling of delay modules . 
Times averaging interval and at the end of the interval calls 
SMOOTH for each line and then calls COMPAR. 
I 
4864 1076 Routine TOSMOOTH, uses r1-r5 

4B66 7058 72B6 Ida r5.smoclk 
486A 4902 sub r5,=words 
4B6C 9B07 ifnot minus 
4B6E 4E58 0010 if r5 < =nmd~words 
4B72 8203 
4B74 4078 4B8C call smooth 

4B78 9007 
4B7A 4078 4C14 
4B7E 4858 030C 
4B82 4078 23C4 

endif 
else 
call compar 
Ida r5,=dsfreq*words 
call rutsleep 

endif 
4886 3058 72B6 sta r5,smoclk 

4B8A 6006 endroutine TO SMOOTH 

\'-..-

; tick another fast tick 

;end of interval? 

;yes, smooth for line in r5 

alII ines have been done, 
compal' e, tllBn reset clock 
sleep before going on 

~ 
_,I J 
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.comnt I 
SMOOTH - compute average pack e t delay for a line. 
R5 contains modem number (doubled) for line to average . 
Sum of individual packet delay s and the count of packets 
on the line have been recorded by CDELAY. 
Delay total has to be scaled to 16 bits from 32 . 
Then divide is called to compute the average . 
The result is then shifted by smoshf compensated by 
the number of shifts done prior to dividing to scale t o 
16 bits. 

I 
4B8C 1076 Routine SMOOTH, al' g r'5, uses 1'1 -r4 

4B8E 704D 635E Ida r4,m2pblk(r5) :get modem 
4B92 9B22 ifnot minus 
4B94 787C 0002 ldab 1' 7, pllf 1 age 1' 4) : 1 ine stat'? 
4B98 4818 OOFF Ida rl,=dlinf :delay on dead 1 i ne 
4B9C 4FF4 if r7 . bi t. =phup ; is it UP? 
4B9E 9A1A 

PAGE 177 

blk address 

bits 

4BAO 707C 4092 lock dlock(r4) ; y es, g '?t d e lay sum and 
4BA4 9AFE 

count 

4BA6 701C 4098 Ida r1 , dellow+foo(r4) :clear and get 1 O~I 16 bits 
4BAA 702C 4094 Ida r2, dpcnt+foo( 1'4) :count of p ackets 
4BAE 703C 4096 Ida r3,delhi+foo(r4) : higl1 16 bit:s of delay sum 
4BB2 300C 4092 unlock dlock(r'4 ) 
48B6 4078 4BD8 call davr<;.le 
4BBA 7610 4142 if rl < bias (1' 5 ) :Don't repol' t too small a delay 
4BBE 8203 
4BCO 701D 4142 Ida 1'1, bias (1'5 ) 

endif 
4BC4 761D 4152 if r 1 > delmax (1 ' 5 ) :nor too large a clel ay either 
48C8 8C03 
4BCA 7010 4152 Ida r1,de lma x ( 1'5 ) 

endif 
4BCE 4078 23C4 call rutsleep ;time for a ,"' est 

endif 
4BD2 381C 009A stab 1'1,del a ve(r4) ; CLlrrent aver ' age delay 

endif 

4BD6 6006 endl'out i ne smooth 
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I 

.comnt I 
DAVRGE - calculate average packet delay from total delay 
and total packet count. 
First scale total delay to 16 bits and remember number of 
places shifted for post divide shift . 
rl is low 16 bits of delay 
r3 is high 16 bits of delay 
r2 is packet count 
I 
4BD8 1076 
4BDA 1056 
4BDC 48CO 
4BDE 4EBO 
4BEO 9106 
4BE2 0208 
4BE4 A5Bl 
4BE6 A591 
4BE8 4ACl 
4BEA 90FA 
4BEC 4EAO 
4BEE 810B 

Routine DAVRGE. arg 1' 1-r3. I' esult rl. local 1'5 

4BFO 704D 635E 
4BF4781C . 001B 
4BF8 7019 4AF8 
4BFC 7019 OOOA 
4COO 48CO 
4C02 9003 
4C04 4078 1600 

4C08 A214 
4COA 721D 12D6 
4COE A693 
4ClO 6056 
4C12 6006 

~ 

",--. 

.1 ear r4 
repeat until r3 

clear carry 
rra 1'3. 1 
rra r 1.1 
add r4, = 1 

endrepeat 
if r2 ==0 

=0 

lda r4. m2pblk(r5) 
ldab rl, clockm(r4) 
Ida rl. tdtab(rl) 
Ida rl. 5 ~ words(rl) 
Ida r4. =0 

else 
call divide 

endif 
sll r 1 . r4 
add rl.propdl(r5) 
sr 1 r 1, smoshf 
endroutine davrge 

;shift out all bits in r3 

;carry used in 1 inked shift 
;next ' bit into carry 
; pick it up in rl 

;no samples at all 

:get parameter block 
;line speed 
;its transmission delay table 
;6th entry for typical packet 
;no shifting please 

;compute average 

:correct for pre-shift 
;now add propagation delay 

'-/ 

---./. 
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. comnt 
COMPAR - determine if update should be generated. 
Called when all lines have been smoothed to see if any 
of the current average delays have exceeded the threshhold 
for reporting. If so, set RUPSNO so RUPGEN will generate 
an update. If not, decrement thresh by the decay value. 

I 
4C14 1076 

4C16 4858 0010 

4C1A 5040 635E 
4C1E 9B1E 
4C20 787C 009A 
4C24 797C 009B 
4C28 8B04 
4C2A 4078 FFFF 
4C2E 4AFl 

4C30 7E78 72A9 
4C34 9213 
4C36 4858 0010 

4C3A 5040 635E 
4C3E 9BOA 
4C40 707C 4092 
4C44 9AFE 
4C46 787C 009A 
4C4A 387C 009B 
4C4E 300C 4092 

4C52 88F4 

4C54 3008 72B2 
4C58 6006 

4C5A 88EO 

4C5C 7878 72A9 
4C60 49F2 
4C62 8B02 
4C64 48FO 

4C66 3878 72A9 

4C6A 90F7 

Routine COMPAR, uses r4-r5 

Ida r5, ~nmd * ~lol"ds 

repeat 
Ida 1'4, m2pbl k( -1' 5) 
i fnot minus 

ldab r7,delave(r4) 
subb 1'7,delbas(I' 4) 
if minus 

eor r7,~-1 
add r7,~1 

endif 
if byte 1'7 >= thresll 

Ida r5, ~nmd " l-Iords 

repeat 
Ida r4,m2pblk(-r5) 
ifnot minus 

lock dl ock (1'4) 

ldab 1'7. de 1 ave (1'4 ) 
stab r7,delbas(I'4) 
unlock dlock(r4) 

endif 
unt i 1 loop 

endrepeat 
set rupsnd 
I'eturn 

endif 
endif 
unt i 1 loop 

endl'epeat 
ldab r7, thl'esll 
sub r7.~thrdcy 
if minus 

Ida 1' 7. ~O 
endif 
stab r7, thresll 

endroutine compal' 

;look at each 1 ine 

;modem block addre~s 

;current average 
; 1 ast l' epol'ted average 
;I-Ie want absolute value 
; do two's complement 

; exceeded tlll' esh? 

;yes, report new average on alII ines 

;lock out line up/down 

;copy current to base 

;generate an update 

;no line e xceeded th~esh 
;50 just decay it 
;but not below zero 
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'--

. INSERT "ROUTE" 
.INSRT ROUTE 

PAGE 180 

~ 
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PLURIBUS V2 . 9B 25-Jun-87 10 : 57:29 
Rout i ng Pr·ocess 

.stitle Routing Process 

. comnt I 
SPF Routing Algorithm Routines 
WARNING: only sufficient for 7-bit IMP numbers} 
I 

0010 . radix H10 ;let's use he x 

;SPF data definitions 

page RutVc1l's 

;Some SPF variables 

PAGE 181 

;saved buffer map setting 
;saved buffer addr~ss 

5E80 
5E82 
5E84 

rupmap: 
rupadd: 
.upend: 

. blkw 
· bl k~1 
.blkw ;end of 1 ine entries in packet 

5E86 
5E87 
5E88 
5E89 

72A6 
72A8 
72A9 
72AA 
72AC 
72AE 
7280 
7282 
72B4 
7286 

5E8A 
5E8C 
5E8E 
5E90 
5E92 
5E94 
5E96 
5E98 
5EA8 
5EAA 
5EAC 
5EAE 
5EBO 

5EB2 

head: 
scn : 
subtl'e: 

ini fIg: 
ticimp: 
thresh: 
rupmsk: 
fldior: 
srupq: 
el'upq: 
rupsnd: 
rretry : 
smoclk: 

.blkb 

.blkb 

. blkb 

.blkb 

;head of main process list 
;scan list for subtree 
; subtl' ee 1 ist 
;unused 

page Vars ;collect these where visible 

· bl k~1 :O=> no non-looped 1 ine I,as come up yet 
.blkb ; IMP '"2 last ticked by TICAGE 
.bl kb ; cUI'I'ent delay threshhold fOI' sending update 
· bl k~1 ;masi<. of all configured lines+rup4us 
.bl kw ; ior of all masks on I'upq 
· bl k~1 ;start of l'oUt i ng update queue 
· bl k~1 ; ta i 1 of l'OUt i ng update queue 
.blkw ;noll-zero=> send an update 
· bl k~1 ;non-zero -> set rupsnd nex t 25 ms tick 
· bl k~1 ;delay smoother clock 

; Test i Ilg and MeaSUI'emell t countel's 

page RutVi'lI'S 

rupobs : .blkw ;Ilurnber of updates judged too old by m2i 
rupdp1 : . blkw ; numbel' of updates curl ' ent but all'eady seen 
rpkl'ec: · bl k\~ ; number of updates processed by us 
rl nl'ec : . blkw ; numbel' of line entries ill packets we processed 
rqlsum: . blkw ;sum of queue lengths encountel' ed 
rqlmax: . blkw ;maximum queue length encountered 
I'upcnt: . blkw ;number of updates generated 
rtl'cnt : · bl k~1 nmd ; numbel' of retransmissions generated pel' 
rt ica 1 : · b 1I{\'1 1 : number of call s to rtinc 
retca I : . blbl 1 ; numbel' of calls to re I:I' ee 
rupllbf: . bl k~1 : number of times modem couldn't get buffer 
rpgllbf : .blkw ; llumlJe I' of times rL!pgell couldn't get buffer 
rtl'nbf: .blk\·1 ;null1lJer of times rtrgell couldn't get buffer 

rupqct : . blbl ; cUI'I'ent lengtl, of the routing queue 
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ROUTE.PLR;l PAGE 2 Routing Process 

PAGE 182 

72B8 

72BA 
72BC 
72BO 
72BE 
72CO 

72C2 
72C4 

72CA 
72CC 
72FE 
72FE 

72FE 
72FE 

8000 

3FOO 
0100 

0070 
0010 
OOOF 

8000 
7000 
OFOO 
0100 

3FOO 
2000 
OOFF 

FFOO 
OOFF 

8000 

r-

\. . 

page Vars 

rutirli: .blkw 

;th ~ ngS system sees 

;0 -> routing process, l'eini t ia1 izing 

;f1ag: post ipass (SPFPOST) should 
;f1ag: SPF tree may have changed 
;line on which to ~ccept sync 
;timer for' 25, rns routing ticks 
;timer for 8 sec chp.cksllm ticks 

ppf1 .bl kw 
dtf1 . blkb 
thd: .b1kb 
rupt .blkw 
rupt . bl k\oJ 

1tbs .b1kw 
spfs m: .b1kw 
10cd f spfrt 1. <; Lock on 
10cd f rutlok.<:Lock on 
ruts .b1bl 1 
stac l'Ut.< 025> 

;tables by IMP. shared 

tab1~ spfrut,words 
. b~kw nimp 

pfded = 

endt 

H8000 
H4000 

H3FOO 
H100 

H80 
H70 
Hl0 
HOF 

; L TB cI,ecksJ m 
; SPFRUT cl,ec!ksum 
common SPF tables - page 180> 
routing proc!essing - page 190> 
;saved SP fdr routing process 
;stack fOI' 'louting pl'ocess 

with other P1ocesses: 

. indexed bv IMP*2 • I . 

run 

;;sign ;this IMP dead or unreachable 

I ' 
;cu~rent serial number 
'; uni t , for above 

;age of current update 
;onJ-bit of age field 
; index of best route line 

I 
;rou,ing update message fields 
; ; ne1h 
ruprert= H8000 

i 
;re~ry packet. must be echoed 

rupale= H7000 
rupn = HOFOO 

ru nnl = rupnn-l&rupnn?rupnn 

; ; sr h 
rups' I'o= H3FOO 
rUPS

l
I1lO= H2000 

rups c= HFF 

::!:Ihentry - first one at seqh 

rupd 1= HFFOO 
I'upn i = HFF 

;mas field - in CHAN 
; ;ch n 
rup4li1s= H8000 

;age of data when sent 
;line entries in packet 
;low bit of RUPNN 

;serial number for this update 
;high order bit of serial number 
;source of the update 

;delay(distance) along this 1 ine 
;neighbor at other end of line 

I 
;process update ourselves 

~/ 
~ 
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FCOO 0400 page RutCode 

4C6C 0050 spFcrasl1 : 080 ;IMP who sho uld crash on SPFERR 

. comnt I 
Top level of Routing Code 
Checks for work to do : 

1. 25 ms timeout of various routing data bases : 
a . Routing retransmission timeout 
b. Delay smoother calculati o n 

2 . Every 8 seconds - verify checksum of SPFRUT and LT8 
3 . Flag (RUPSNO) to generate a new routing update 
4 . Routing updates to process on RUPQ 

All routines are interlocked b y process lock RUTLOK . 

I 
OOEA ri6sec 6 *< 010000/ 0256 > ; 6 second 
0138 rc8sec 8 *< 010000/ 0256 > ; 8 second 

rtloop : 

4C6E 4868 72FE Ida sp.=rutst a ck ; Ini t l a l 

delay 
delay 

stack 
4C72 48FO cl ear' rutini ; force all our ' 
4C74 3078 7288 
4C78 7058 62E2 Ida r5,rnlne ; I</ho I am 
4C7C A201 511 r-5. 1 ;doubl e d 
4C7E 4078 53FC call rt i nit ; r-eset r-au t i n9 
4C82 7018 620A Ida r1,tlme ;25.6 inS clock 
4C86 4A18 OOEA add r'l,=rIGsec 

repeat 
4C8A 4078 2300 call rutoFf ;dismiss LIS 

4C8E 7618 620A whi Ie r1 >= time ; 31'la it 6-second 
4C92 82FC 

endrepeat 

restarting 
checksumming 

setting 
1 ines down 

tables 

lapse 

4C94 70F8 62E8 set r-upt25 to>clock ; r eset our- 25 rns, cksum timers 
4C98 3078 728E 
4C9C 7078 620A set ruptck time 
4CAO 3078 72CO 

; (rna i n loop ov er- ) 
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;main Routing loop 

repeat ; foreve r 
4CA4 4878 0100 Ida r7,# 0256 ; 100 us . ti c ks on RTC. 
4CA8 7098 62E8 Ida r1,@lclock 
4CAC 7118 72BE sub r1,rupt25 ;when we la s t I'an 
4CBO 9B03 if minus } r 1 > = r7 ;enough time gone by 
4CB2 4E17 
4CB4 920C 
4CB6 3278 72BE addm r7 . rupt25 ; now we I' an 
4CBA 4078 5748 call rtl' to ;do the ticks 
4CBE 4078 4B64 call tosmooth ;do delay smoothing 
4CC2 7078 B2B4 Ida r7,m3 11 1' I'etl'y ;retry RUPGEN maybe 
4CC6 3478 72B2 iorm r7,rupsnd 
4CCA 90EO next 

endif 
4CCC 4878 0138 Ida r7,IIrc8sec ;chksurn time interval 
4COO 7018 620A Ida r 1. time ; time nOI-/ 
4C04 7118 72CO sub r1,ruptck ;when to check checksums 
4C08 9B03 if minus } r' 1 > = r7 ;now} 
4COA 4E17 
4COC 9206 
4COE 3278 72CO addm r7. r'uptck ;when t o check again 
4CE2 4078 5436 call I'upcksllm 
4CE6 900F next 

endif 
4CE8 7078 B2B2 if m311rupsnd ;time to generate an update 
4CEC 9A04 
4CEE 4078 564A call I'upgen ;get one 
4CF2 9009 next 

endif 
4CF4 7078 72AC Ida r7,fldior ;bits fOI' RUPO packets 
4CF8 8B04 if minus ;got a new routing update in 
4CFA 4078 400A call rutspf 
4CFE 9003 next 

endif 
4000 3008 72B8 set rutinit ; in i t i a li za t i on done 
4004 4078 2300 call rutoff ;dismi s s us 
4008 90CE endl'epeat 

• ~ 
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.comnt I 
RUTSLEEP/RUTOFF 
Put the Routing process to s l eep, and return to LOOP. 
RUTSLEEP pokes us to resume later, RUTOFF doesn't . 
Saves all registers. and map 2. 
I 

23C4 1076 

23C6 4878 0044 
23CA 30F8 OOAC 

23CE 9002 
2300 1076 

2302 1016 
2304 1026 
2306 1036 
2308 1046 
230A 1056 
230C 7078 80BE 
23EO 1076 
23E2 3068 72CA 
23E6 3008 72C8 
23EA 4008 1072 

0000 

23EE 7078 B2C8 
23F2 9AFE 
23F4 8903 
23F6 4008 4C6E 

23FA 7068 72CA 
23FE 6076 
2400 707F OOBO 
2404 3078 FC04 
2408 6056 
240A 6046 
240C 6036 
240E 6026 
2410 6016 

2412 6006 

page LCode 

routine rutsleep,arg ml,result mO-ml/m3 

set @pid = =rutpi 

entry rutoff,arg ml.result mO-ml/m3 

save r 1-r'5, m2 

sta sp.rutsp 
unlock m1 11 rutlok 
jmp loopmv 

ru t\~ak : 
. If nz $map rt-$mapcd 

setmap mO, mapl"' ut 
. endc 
lock rutlok 

If odd 
tr rtloop 

endlf 

; ; I'ut 10k 

Ida sp,rl.ltsp 
restore r1-r5.m2 

endroutine rlltsleep / rutoff 

;save useful stuff . ' 

;save our stackpointer 
;done the process 

;get to routing code 

; I' esume tIle process . 

;reinlt or timeout 
;re-enter routing loop 

;lIse saved Sf> 
; get back I'egs 
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.comnt I 
SPF - The Shortest-Path First Routing Algorithm 
Builds up proper routing tables. using topology information and 
1 ine "distance" (i .e . . delay 01' bal1d~lidtll) estimates. and tllen 
maintains the routing as updates are processed. 
I 
FCOO 0400 page RutCode :this is in common 

.comnt I 
SPF Database Management Routines 

RUTSPF 
Searches routing queue for unprocessed packets. Looks for entries 
in the database which are missing from the packet being processed 
and calls SPF to declare the missing line dead. It Ithen calls 
SPF for each line in the packet . When finished. it disposes of 
the pack~t and looks for another one. 
I 
400A 1076 routine rutspf, uses r1-r5 

repeat 
400C 4838 8000 1da r3,=rup4us ;se1ect packets queued for us 
4010 4078 5584 call I'upcleq :attempt to get a packet 
4014 9AOO unt i 1 fa i 1 ;no more to process, exit 
4016 4078 1704 call pcksubr : checksum the packet' 
401A 9A03 ifnot zero ;bad checksum}} 
401C E407 Trap 2007.<:bad update checksum - page 184> 
401E 9003 else 
4020 4078 4034 call dospf 

endif 
4024 4838 8000 1da r3.=rup4us ;finished with packet 
4028 4078 5502 call rupfls :flush if last user 
402C 90FO endr'epeat 
402E 4078 23C4 call l'uts1eefJ : lola i there 

4032 6006 endroutine rutspf 

----
',---

.J 
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4034 1076 
4036 1026 

4038 7078 808C 
403C 3078 5E80 
4040 3018 5E82 
4044 7871 
4046 4BFF 
4048 A2F1 
404A 4A71 
404C 3078 5E84 
4050 7819 0007 
4054 A291 
4056 7078 0002 
405A 3078 FC04 
405E 4858 03FE 
4062 7049 850E 
4066 4B45 
4068 7359 85EO 
406C 4E45 
406E 910E 
4070 787C 82CO 
4074 4E78 OOFF 
4078 9107 
407A 4078 40BO 
407E 7078 0002 
4082 3078 FC04 

4086 4AC2 
4088 90F2 
408A 7048 5E82 
408E 7648 5E84 
4092 9100 
4094 7078 5E80 
4098 3078 FC04 
409C 683C 0008 
40AO 682C 0008 
40A4 A2A1 
40A6 4078 40E2 
40AA 90F2 

40AC 6026 
40AE 6006 

:DOSPF 
;Process the updates in this packet; called with packet in 
;R1/M2. Do pre-pass and post-pass too. Call SPF as needed 

routine dospf.arg rl/m2.1ocal r2.uses rl/r3-r5/m2 

set rupmap = m2 Nslfptr 

sta 1' 1. rupadd 
ldab r7.(r1) ::neth 
and r7.=rupnn_- H8 
sll r7. 1 
add r7.rl 
sta r7. I'upend 
ldab rl.srch+l(rl) 
sll r 1.1 
setmap m2.mapv2 

Ida r5.Nntbidx 
Ida r4.ntb(r1) 
and r4.r5 

:remember buffer's page 

; save buffel ' address 

: 1 ine entries in packet 
: \~ords to b y tes 
:buffer offset after updates 

;source IMP number 
:double it 
;get to routing vars 

:for this source's SPF lines 

and r5.ntb+words(rl) 
repeat until r4 = r5 :find entries not in packet 

if byte ltb+ltbdst(r4) <> Ndlinf ;only do live lines 

ca II rupsear'ch 
setmap m2.IlIClpv2 

endif 
add r4. =~/ol'ds 

endrepeat 
Ida r4.rupadd 
repeat until r4 

setmap m2.rupmap 

;now 
rupend 

Idab r3.se qh(r4)+ 
Idab r2.seqh(r4)+ 
sll r2. 1 
call spf 

endl' epea t 

endl'out i ne dospf 

:find it in packet 
:get back t o routing vars 

:next I ine this IMP 

call SPF for each entry 

: to OUI ' buf fer aga i n 

:new distance over line 
: ne i ghbol ' at other e.nd 
:double it 
: pl'oce s s 1 i ne ent ry 
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40BO 1076 

40B2 782C 82C1 
4066 A6A1 
40B8 7078 5E80 
40BC 3078 FC04 
40CO 7038 5E82 
40C4 7638 5E84 
40C8 9107 
40CA 7E2B 0009 
40CE 8102 
4DOO 6006 

4002 4AB2 
4004 SOF8 
4006 A2A1 
40D8 4838 OOFF 
400C 4078 40E2 

40EO 90F8 

r-
\ 
'---

;RUPSEARCH 
:Make sure this update has an entry for each 1 ive 
;line in database from its source. Emit dummy 
;"line dead" messages to SPF for each line that has 
:gone away. R1/source IMP*2. RLI/l ine index 

routine rupsearch.arg r1/r4/m2.uses r2/r3/m2 

ldab r2.1tb+ltbnay(r4) : ne i gllbol' 1: 11 is 1 ine 
srI r2.1 :un-doubled 
setmap m2.rupmap :to update buffer again 

Ida r3.rupadd ; for all 1 i nes in update 
repeat unt i 1 1' 3 = rupend 

if byte 1'2 = seqll+ 1 (r3) :find an upciate 

return : all' swell til i s ne i ghbor 
endif 
add r3. =~Jol'ds :to next entry 

endrepeat 
sll r2.1 ;re-double neighbor 
1 da r3. Iidl i nf ;dummy dead 1 i ne 
call spf 

endroutine rupsearch 

~, 

---' 
..J 
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. comnt I 
SPF 
Traps and ignores updates fOI' out-oF-range IMP numbers. 
Ignores looped line entry, cal Is FNDENT to find or crea te entry for 
both directions of the line. ignores the entry iF no change over 
existing entry, computes change in distance and calls RTINC iF node 
is reachable . In the post-pass to RTINC , it marks node s with 
finite PDIST reachable and those \~itl' infinite , unreachabl e. 
Unreachable nodes are severed from the tree. 
I 
4DE2 1076 
4DE4 1016 
4DE6 1046 
4DE8 1056 

4DEA 4E90 
4DEC 8C09 
4DEE 4E18 OOFE 
4DF2 9C06 
:,\DF4 4EAO 
4DF6 8C04 
4DF8 4E28 OOFE 
4DFC 8C03 

4DFE 4078 53DO 

4E02 4E12 
4E04 8105 
4E06 6056 
4E08 6046 
4EOA 6016 
4EOC 6006 

4EOE 7078 00D2 
4E12 3078 FC04 
4E16 4852 
4E18 4821 
4E1A 4815 
4E1C 4078 4EF6 

4E20 4812 
4E22 4825 
4E24 4078 4EF6 

4E28 4853 
4E2A 793C 82CO 
4E2E 9A17 
4E30 3A3C 82CO 
4E34 3938 72C2 

routine spf,al' g 1'1-1'3.10cal rl.10c al 1"I-I'5.lIses r2-r3/m2 

if rl <= =0 I r l > =nimp *words } r2 < = =0 r2 > =nimp · words 

Trap 2401. < ;SPF: Ignoring illegal IMP ill update - page 187> 
call spfe r r : kill system for now 
fail l'etul' n 
return ;don ' t kill SPF though 

endif 
if 1'1 = r2 

return 

endiF 
setl1lap m2.mapv 2 

Ida r5,1'2 
Ida 1' 2,rl 
Ida 1"1.1'5 
call fndent 
if success 

I da 1'1,1' 2 
Ida r2.1'5 
call fndent 
if success 

Ida r5,1' 3 
subb r3.1tb+ltbdst(r4) 
i fnot zel' o 

addbm r3,ltb+ltbdst(r4) 
subbm 1' 3. I tbsum 

;more SPF over leaf 

;don't process looped lines 

;get to rou t ing vars 

; s\~ap ellds f i I' S t 
;check for entry for d- >s 
; no database errors 

;swap '?nds back 
; find one For s- >d 
;database okay 
;remember ne w 1ine distance 
;compute delta dist 
;some change 
;update this line dist 
;and LTB chec ksum 
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4E38 4E58 OOFF 
4E3C 8103 
4E3E 4838 3FFF 

4E42 7079 87DC 
4E46 A2F2 
4E48 4E78 FFFC 
4E4C 9108 
4E4E 4078 501C 

4E52 7078 B2BA 
4E56 9A03 
4E58 4078 4E5E 

4E5C 9005 

r--

\.-.-

;SPF continued 

if r5 =dl i nf 

Ida r3.=pdinf 
endif 
call typupd 
Ida r7.pdist(r' 1) 
sll r7.2 ;;pdst 
if r7 <> =pdinf 2 

ca 11 rt inc 
if success 

i f rn311pp flag 

call spfpost 
if success 

return 
endif 

endif 
endif 
fa i 1 r'eturn 

endif 
endif 
return 

endif 
endif 
fail return 

endroutine spf 

; it's dead} 

;use worst case path distance 

;print the update 
; is source reachable? 

;yes. so rUt! SPF 

;process inc remental change 

;post pass necessary? 

;do post pass 
;done everyt hing now 

,--,,' 
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4E5E 1076 

4E60 4828 OOFE 
4E64 4818 3FFF 
4E68 4848 8000 

;SPFPOST 
:do the SPF post-pass 
; look for nodes that have just become uI11'eachable. 
;and sevel' them from the I'outing tl'ee. 

routine spfpost.uses r1-r5 

lda r2.=nimp e words 
1 da r 1 . /;' -1? 1 f 1 9 
1 da r4. ll spfded 

;most of SPFPOST over leaf 

; look at each IMPs entry 
;pre-load cOllstants 
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4E6C 4078 23C4 
4E70 7078 B2C6 
4E74 9AFE 

4E76 707A 870C 
4E7A A2F2 
4E7C 4E78 FFFC 
4E80 910A 
4E82 4852 
4E84 507A 72FE 
4E88 8B05 
4E8A 314A 72FE 
4E8E 3248 72C4 

4E92 9024 
4E94 507A 72FE 
4E98 9B21 
4E9A 1056 
4E9C 4858 03FE 
4EAO 603A 85EO 
4EA4 4B35 
4EA6 735A 85EO 
4EAA 4E35 
4EAC 9112 
4EAE 707B 85EO 
4EB2 A2Fl 
4EB4 8BOB 
4EB6 781B 82Cl 
4EBA 4078 5330 

4EBE 4818 3FFF 
4EC2 331C 85EO 
4EC6 4848 8000 

4ECA 231B 85EO 
4ECE 90EE 
4EOO 6056 
4E02 124A 72FE 
4E06 3148 72C4 

4EOA 4F28 00lE 
4EOE 8ACC 

4EEO 3008 B2C6 
4EE4 88C4 

;SPFPOST continued 

repeat 
call rutsleep 
lock spfrtl 

repeat 
Ida r7,pdist(r'2) 
sll r7,2 ;;pdst 
if r7 < > opdinf_2 

;rest a bit now 
;lock on shared data 

;tree distance this node 
;quick mask 
;reachable 

Ida r5,r2 ;maybe THO 
Ida r7,spfl'ut+noimpO(-r2) ;;loop ;l1ode unreachable?? 
if minus ;yes, clwrelltly 

subm r4.spfrut+noimpO(r2) ;let net acces it 
addm r4,spfsum ;and fix cksum 

endif 
else ;not reachable now 

Ida r7,spfrut+noimpO(-r2) ; ;loop ;marked unreachable? 
ifnot minus ; ;spfded ;no, must sever from tree 

save r5 ;need another temp 
1 da 1'5, Ilntb i dx 
Ida r3,ntb+noimpO(r2)+ ;re - increment R2} 
and r3, 1'5 
and r5,ntb+words(r2) ;for all line entries, this node 
repeat until r3 = r5 

Ida r7,lflag(r3) ;this line 's use 
s I I r7, 1 ; how? 
if minus ;;lflgb ;back link 

ldab r1, ltb+ltbnay(r3) 
call findnay ;find its forward line 
if fail ;some el' r'O" 

unlock spfrtl 
restore r5 
fa i I return 

endif 
I da ,'t, 11- 1 ? 1 fIg 
andm 1' 1, t f 1 ag( r4) 
1 da 1'4 ,lispfded 

endif 
andm rl , lflag(r3)+ 

enctr'epeat 
restore r5 

;fix the stn c k 

;Iflgu 
remove fOf'lo/ard 1 i ne 
resto,'e the constant 

; ;lflgu ; no use fOI' this 

;get back THO candidate 
addm r4,spfrut+noimpO(-r2) ;; loo p 
subm r4,spfsum ;this node unreachable 

endif 
endif 
\'/hi 1 e r2 .b it . OlE ; 16 IMPs per pass 

endrepeat 

1 ine 

unlock spf,' tl 
unt i I loop 

;release data base 
;condition set in 3} places 

endrepeat 

;SPFPOST concludes over 

.~ 
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;SPFPOST concluded 

4EE6 7010 72FC Ida 1"1, spfru t (r5) ;get route f o r SYNC 
4EEA 4B9F and r1,=routef ;Illodem to l O" /est IMP , . 
4EEC 4991 sub 1' 1, = 1 ; numbel ' ed fl ' om 0, 
4EEE A291 511 r 1.1 ;and doubled (FE} if we're it) 
4EFO 3818 72BD stab r1 , thd ; is THD ( SYNC time source) 

4EF4 6006 endroutine spFpost 



Pluribus IMP 1301 PLURIBUS V2 . 9B 25-Jun-87 10:57:29 PAGE 194 
RDUTE.PLR;1 PAGE 14 Routing Process 

.comnt I 
FNOENT Call with source for 1 ine in R1 and destination for 1 ina in R2 . 
Returns index for line entry in r4 . Searches the line entries of 
source for one with the proper destination . If none is found. a 
search is made for a usurpable dead entry. ie aline entry tllat ha~ no 
NAY field; OR a line entry that is dead whose corresponding reverse 
direction is also dead. In the case of a dead line whose reverse 
direction is also dead. the NAY field of both directions is cleared to 
indicate that they are free . The IMP number associated with tile 
usurpable line entry is found by searching the NTB index table. 
starting at the source 1 ine. for an index just greater than that of 
the usurpab1e entry. 

The index of the usurpable entry and the IMP numbel ' associated with it 
are used to expand the tables as necessary. ie an impnumber the same as the 
source does not need to be e xpanded . 
I 
4EF6 1076 
4EF8 1036 
4EFA 1056 

4EFC 4848 03FE 
4FOO 7059 850E 
4F04 4B54 
4F06 7349 85EO 
4FOA 4E54 
4FOC 8C03 
4FOE 4078 5300 

4F12 4E45 
4F14 9109 
4F16 49C2 
4F18 7E2C 82C1 
4F1C 8104 
4F1E 6056 
4F20 6036 
4F22 6006 

4F24 90F7 
4F26 1026 

'-

routine fndent.arg r1-r2.10calr3 . 10cal r5.result r4 

1da r4,IIntbidx 
1da r5,ntb(I' 1) 
and r5,r4 
and r4,ntb+words(r1) 
if r5 > r4 

ca 11 spferl' 
fa i 1 retuI'n 

endif 
repeat 
unt i 1 r,l 1'5 

sub r4 .lI words 

;we'll look for match first 
; in source ' s 1 ine entries 

;some database error} 

;stop SPF Ulen 

;seal'cl1 entl' ies 
;no more entl' ies 

if byte r2 = ltb+ltbnay(r4) 

return :entry exis t s this pair 

endif 
endl'epeat 
save r2 

;more FNDENT over leaf 

;save dest of new line 

~ 

~-
J 
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4F28 49C2 
4F2A 1016 

4F2C 4AC2 
4F2E 4E48 
4F32 9203 
4F34 4078 

4F38 7078 
4F3C 4B78 
4F40 4E47 
4F42 9204 
4F44 4828 
4F48 9037 
4F4A 787C 
4F4E 4E78 
4F52 81EO 
4F54 6026 

4F56 705A 
4F5A 4B58 
4F5E 4E54 
4F60 9C03 
4F62 4AA2 
4F64 90F9 
4F66 1026 
4F68 787C 
4F6C 9A21 
4F6E 4E71 
4F70 8104 
4F72 762E 
4F76 910B 
4F78 4858 
4F7C 703F 
4F80 4B35 
4F82 735F 
4F86 4078 

4F8A 4E35 
4F8C 9203 
4F8E 4078 

4F92 7E2B 
4F96 9103 
4F98 4AB2 
4F9A 90F8 
4F9C 787B 
4FAO 4E78 
4FA4 81C4 
4FA6 3228 
4FAA 392B 

4FAE 707C 
I11"R,) "',)7Q 

0320 

5300 

860E 
03FE 

0100 

82CO 
OOFF 

85EO 
03FE 

82C1 

0002 

03FE 
850E 

85EO 
23C4 

5300 

82C1 

82CO 
OOFF 

72C2 
82C1 

82CO 
7')r'J 

;FNDENT continued : can't find pail'; look now for usurpable entry 

sub r4, tll~ol ' ds 

push f'1 
repeat 

add 1' 4, =\,/ol' ds 
if r4 > = tl nline~words 

call spfel'I' 
endif 
1da r7,ntbendi 
and r7, !intb i dx 
if r4 >= 1' 7 

set r2 = tlntbendi-ntb 
el se 

ldab r7,ltb+ltbdst(r4) 
NEXT i f r7 <> tldl inf 

; I et us i nCf'elllent ear 1 y 
;set tllis up fOI' lat'er 
;find usurpa ble entry 
;nex t line slot 
;oops)} 

;can't find free slot 

;get pOinter to spare entries 
; just index 
;spare entr y . can always use 

;equiv imp number 
;not spare, must che6k 
;distanc e across this line 
;can't use, not dead 

pop r2 ;begin search for IMP' here 
repeat 

1da r5,ntb+words(r2) ; end of lines 
and r5,llntbidx ;just index 

until r5 > r4 ;Iine belongs to this one 

add r2, 'l'lords 
endrepeat 

; try next IMP 

save r2 ;continue 
I dab 1'7, I tb+ I tbnay (r4 ) ; ne i gllbol' 

from here next time 
on til is 1"1 ne 

ifnot zero ;not free, must check more 
NE XT if r7 = r1 & r2 c 2(sp) ;other end of new line 

Ida 1'5 , Ilntb i dx 
Ida 1' 3,ntb(r7) 
ane! r3, 1'5 

;get to neighs lines 
;where his lines are 

and r5 . ntb+words(r7) ;whe r e his lines end 
call I'utsleep ;whew}. need a rest 
repeat ;look for o t her end of our line 

if 1'3 >= r5 ;e!idn't find line}}} 

call spferr ;bad news 
endif 

until byte r2 = 1tb+ltbnay(r3) ; found the line 

add 1' 3. II~/ords 
encll ' epea t 
IdAb r7.ltb+1tbdst(r3) 
NE XT if r7 <> Iidl i nf 

acldm 1'2 . 1 tbsum 
subbm r2. Itb+ltbna y (r3) 

endif 

;reverse not dead. can't use 

;c1ear nay in reverse 
;entry usurpable now 

Ida 1'7.ltlJrf'4) 
:=ldr'm ,,'7 1 th!!=:lJrn 

;get contents of usurpab1e entry 
: remove its contribution to cksum 

:-) 611 



4FB6 9002 
4FB8 90BA 
4FBA 6076 

/""" 

'-

break 
endf' epeat 
pop r7 

;have u surpa ble entry in r4 

;fix stack 

;rl= line source, r2= IMP# of usurpabl e slo t , r4= usurpable slot 

. ·i 

---. 
..../ 
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(sp)= Dest for new line 

613 
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4FBC 4E21 
4FBE 8C23 
4FCO 4078 23C4 
4FC4 4831 
4FC6 48F2 
4FC8 7059 85EO 
4FCC 4B58 03FE 

4FDO 227B 85EO 
4FD4 4E32 
4FD6 81FD 

4FD8 4E45 
4FDA 9115 

4FDC 507C 82CO 
4FEO 307C 82C2 
4FE4 707C 85EO 
4FE8 757C 85E2 
4FEC 4B78 COOO 
4FFO 357C 85E2 
4FF4 4874 
4FF6 4975 
4FF8 4F78 003E 
4FFC 8AFO 

4FFE 4078 23C4 
5002 90EB 

5004 6026 
5006 487A FFOO 
500A 307C 82CO 
500E 3178 72C2 
5012 4878 3FFF 
5016 337C 85EO 

501A 9082 

;FNDENT: have useable entry, now expand a~ req'd 

;now we have : 
rl = source for new line 
r2= IMP number of usurpable 
r4= usurpabJe slot in LTB 
(sp)= Dest for new 1 ine 

if r2 > r1 

call rutsleep 
J da r3, 1' 1 
1 da r7, !!wol' ds 
Ida r5 , ntb+words(r1) 
and r5, I!ntb i dx 
repeat 

addm r 7,ntb+words(r3)+ 
unt i 1 1' 3 = r2 

end repeat 
repeat until r4 r5 

slot 

;expand, no free in source lines 

; but t a k e a rest first 
;where to begin changeing indexes 
;use this to change NTB indexes 
;free slot will be here- save 
:just index 
;move pointers to ltb first 
;move this index 

including last one 

;when to stop moving 

repeat ; to I imi t strip times 
Ida r7 , ltb(-r4) ;line data 
sta 1'7,ltb+\~ords(r4) : move it 
Ida r7,lflag(r4) :flags 
eor r 7,lflag+words(r4) 
and r7,IIlflg 
eorm r7, Iflag+words(r4) 
Ida r7, r 4 ;check for rest time 
sub r7,r5 

until r7 . nbit . H3E ;done 32 

endrepeat 
call rutsleep 

endrepeat 
endif 

pop r2 
Ida 1'7,Hdlinf H8(1'2) 
sta r7, I tb( 1'4) 
sLlbm 1'7, I tbsum 
Ida r7,=-1?lfI9 
andm r7,lflag(r4) ; ;lflgu 

endroutine fndent 

; nO\~ : 
r4 
r 1 
r2 

LTB index for free slot 
source 
dest 

;time for a break 

;neighbor on line we ' re entering 
: initial value forLTB 
put it into it's place 
and fi x cksum as well 
no I ine usage yet 

.'. 

, 
I 

'--" 
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. comnt 
RTINC 
Update the routing tree incrementally . Update is passed with 
source IMP on line in R1, dest IMP on line in R2, the 
change in the line distance in R3 . new distance in R5 

I 
501C 

501E 
5020 
5024 
5028 
502A 
502E 

5030 
5034 
5038 
503A 
503C 
5040 
5042 
5044 

5046 
504A 
504C 
5050 
5054 
5056 
505A 
505E 
5060 
5064 

5068 
506A 
506E 

1076 

48F1 
3278 
4078 
9A04 
7E1C 
9137 

4878 
7039 
4837 
4A35 
737A 
4937 
9802 
6006 

4E78 
8106 
3008 
3008 
900F 
4878 
337C 
4851 
781C 
4078 

4815 
4878 
337C 

5EA8 
5352 

82C1 

3FFF 
87DC 

87DC 

3FFF 

728A 
728C 

3FFF 
85EO 

82C1 
5330 

3FFF 
85EO 

routine rt i nc , arg r l-r3 / r5 , uses r1-r5 

1da r7,=1 
addm r7,rtical 
call findbak 

;count a cal I to RTINC 

; get father of dest 
if fail} b y te 1' 1 <> 1 tb+ I tbna y (r4) ; utll'eacllBb 1 e 'or 

;this 1 ine not in tree 
1da r7,=pds t :mask for distance 
1da r 3 , pd is t ( I' 1 ) ;get dist to dest 
and r3,r7 : :pdst 1f Ig ; chuck flags 
add r3,r5 ;dist vi a this 1 ine 
and 1'7, pd is t( 1' 2 ) : :pdst Iflg 
sub r3,r7 ;compal'e to current· dist 
ifnot minus ;no better, so done 

return : (or if dead line) 
endif 
if r7 = =pdinf ; ~/asn' t l' eac hab1e before 

set ppflag :may n e ed p o st-pass 
set dtf 1 ag 

else 
1da I'7,=-1?lflg 
andm r7, If 1 ag ( 1' 4 ) ; ; If 1 gu :this line out of tree 
1da r5, I' 1 :save R 1 
1dab rl,ltb+ltbnay(r4) ;old f a tllel' 
ca II findna y :find the o ld fwd 1 ine' 
if fail ; topo10gy el' I' OI' 

fa i 1 return 
endif 
Ida r 1, r5 ; I'esto r e Rl 
1da r7 , ~-1?lflg 

andm r7,lf1ag(I'4) : : 1 f 19u ;this 1 ine no\~ free 
endif 

;more RTINC over leaf 

o 615 
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5072 4078 5330 

5076 4878 8000 
507A 347C 85EO 
507E 4852 
5080 4821 
5082 4815 
5084 4078 5330 

5088 4812 
508A 4825 
508C 4878 COOO 
5090 347C 85EO 
5094 4078 537E 

5098 4078 23C4 

509C 4078 50A6 

50AO 4078 51E2 

50A4 9000 

~. 

;RTINC continued 

call flndnay 
if fa 11 

fa 11 I'eturn 
endl f 
Ida 1'7,=lflgf 
iorm r7,lflBg(r4) 
1 da 1'5, r2 
Ida r2,r1 
1 da 1'1, r5 
call flndnay 
I f fa i 1 

fa i 1 retul'n 
endif 
Ida r1,r2 
Ida r2,1'5 
Ida r7,=lflgb 
iorm r7,lflag(r4) 
call copyrut 
I f fa i 1 

fa i 1 retul'n 
endif 
call I'utsleep 

endif 
ca 11 retl'ee 
;if success 

call search 
if success 

return 
endlf 

;endif 
; fa 11 I'eturn 

endl'out I ne I't inc 

;now find new fwd line 
;some failure 

;and mark it 
;save R2 
;and swap with R1 

;now for back line 
;not there??? 

; restol' e R 1. R2 

;mark back line 
;and propagate route info 

;rest time 

;compute subtree to check 

;process to-do list 

;all complete 

;some topology failure 

J 
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Rout i ne to scan the subt I'ee of a node, lIpda te dis tances to all nodes 
In the subtree, and put nelgllbol's not In the subtl-ee on the scan list . 
R2 is the subtree root node, R3 Is the change in distance ., 

J 

50A6 1076 

50A8 4812 
50AA 48F1 
50AC 3278 5EAA 
50BO 4878 FEFF 
50B4 4848 OOFE 

50B8 137C 86EO 
50BC 88FE 

50BE 4E38 3FFF 
50C2 8106 
50C4 3008 72BA 
50C8 3439 870C 
50CC 9000 
50CE 7079 870C 
5002 4B78 3FFF 
5006 4A73 
5008 4E78 3FFF 
500C 9203 
500E 4078 5300 

50E2 3239 870C 

50E6 48FO 
50E8 3878 5E86 
50EC 3878 5E87 

routine retree, al '9 r2-r3, uses rl-r5 

1da rl,r2 
1da r7,=1 
addm r7,retca1 
1da r7,=-1?<lstost H8> 
Ida r4,=nlmp*words 
repeat 

andm r7,lst+nolmpO(-r4) 
unt 11 loop 

endrepeat 
if r3 = =pdinf 

set ppf1ag 
iorm r3,pdlst(r1) 

else 
1da r7,pdlst(rl) 
and 1-7, /fpdst 
add 1' 7, r3 
If r7 >= Il pelinf 

;R1 is more convenient 
;count a cal I to us 

;(do this at top??) 

;c1ear on-subtree flags 

;not reachable this path 

;f1ag to run post-pass 

;new path distance 

;too big ??? 

call spfel'r 
fa I I l'etul' n 

endlf 

;SPF must be messed up}} 

addm r3,pdlst(r1) 
endlf 
1da r7,=0 
stab r7,Ilead 
stab r7,scn 

;more RETREE over leaf 

:j ust update It 

: empty tl"le 1 is t 
;empty the scan list 

"J 617 
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50FO 3879 860F 
50F4 3818 5E88 
50F8 48Fl 
50FA 3C79 860E 
50FE 4858 03FE 
5102 7049 85EO 
5106 4B45 
5108 7359 850E 
510C 4E45 
510E 9127 
5110 507C 85EO 
5114 8BFC 
5116 A2Fl 
51189BFA 
511A 782C 82Cl 
511E 7878 5E87 
5122 387A 860F 
5126 3828 5E87 
512A 4078 537E 

512E 4E38 3FFF 
5132 8103 
5134 4873 
5136 900C 
5138 7079 870C 
513C 4B78 3FFF 
5140 7A7C 82CO 
5144 4E78 3FFF 
5148 9203 
514A 4078 5300 

514E 757A 870C 
5152 4B78 3FFF 
5156 357A 87DC 
515A 9009 
515C 7818 5E87 
5160 9AOA 
5162 4078 23C4 
5166 7879 860F 
516A 3878 5E87 
516E 7878 5E88 
5172 90BF 

,-

;more RETREE 

repeat 
stab r7 , lst+1st1st(rl) 
stab rl,subtre 
Ida 1' 7, =1 stost 
lorbm r7, 1 st( r 1 ) 
Ida r5,=ntbidx 
Ida r4,ntb+words(rl) 
and r4 , r5 
and 1'5, ntb( 1"1) 
repeat until r4 r5 

1 da r7, 1f 1 ag ( - 1'4 ) 
next Ifnot minus 
sll r7, 1 

; ; 1 f 19 

next If minus ;;lf1gf 
ldab r2,ltb+ltbnay(r4) 
ldab r7,scll 
stab r7,lst+1st1st(r2) 
stab r2,scn 
ca 11 cOPYI'ut 
If fall 

f a I 1 retuI' n 
endlf 
If r3 = =pdinf 

Ida r7,r3 
else 

Ida r7,pdist(I'1) 
and 1'7, =pdst 
addb r7, ltb+1tbdst(r4) 
If r7 >= IIpdlnf 

ca 11 spfet'l' 
fa 11 retul'n 

endlf 
endlf 
eor r7,pdlst(r2) 
and r7,=pdst 
eorm r7,pdist(r2) 

endrepeat 
1dab rl,scn 
until zero 
call rutsleep 
ldab r7,lst+lst1st(rl) 
stab r7,scn 
ldab r7,subtre 

endl'epeat 

;more RETREE over leaf 

;put root onto subtree first 

:put this node on sub'tree 
; mask for' index 
;end of this node's lines 
; just index 
;beg. of this node's lines 

;tllis 1 ine fl'ee 

;use Is fOI'\'/aI'd 
;scan neighbor 

;correct its route (~) 

;topo10gy bad 

;already unreachable? 

;then so is dest 

;correct its path dlst 

;overf10w field? 

;must be a bug 

;any to scan? 

;take a break 
;take scan top 

;and put on subtree 

J 
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5174 7828 5E88 
5178 9A 10 
517A 787A 86DF 
517E 3878 5E88 
5182 4858 03FE 
5186 704A 85EO 
518A 4B45 
518C 735A 85DE 

5190 4E45 
5192 910D 
5194 507C 85EO 
5198 9BFC 
519A 781C 82C1 
519E 9AF9 
51AO 7879 86DE 
51A4 99F6 
51A6 4078 51B4 

51AA 90F3 
51AC 4078 23C4 
51BO 90E2 

51B2 6006 
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;RETREE continue d 

repeat 
ldab r2,subtre ; nO~1 look tlll'ougll subtree 
unt i I zel'o ; it's empty 
ldab r7, I st+l st I st( 1'2) ;pop next 
stab 1' 7, subtre 
Ida r5,=ntbidx 
Ida r4 , ntb+l-lol' ds (1'2) ; for all neigllbors 
and r4,r5 
and r5,ntb(r2) 
repeat 

unt i I r4 = 1' 5 

Ida r7,lflag(-r4) ;status of this line 
ne x t if minus ; ; I f I gu ;fwd or back 
ldab 1'1 , I tb+ I tbnay (r4 ) ; ne ighbol' h er'e 
next if z e l' o ; ignore usul' pab I es 
ldab 1'7,l st (I' 1) ;already done? 
ne x t if odd ;; lstost ;yes 
call dOI' outer 
if fai I 

fail return 
endif 

endrepeat 
call rutsleep ;rest now 

endl'epeat 

endl' out i ne retl' ee 
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.comnt I 
OOROUTER 
Subroutine to call ROUTER on behalf of RETREE, 
for a line that is not in the routing tree already . 
Called with R1/1ine dest, R2/1ine source. R3/change in delay 
R4/1 ine pointing out of subtree (R2 -> R1) 
Computes proper line (forward or back) to use, 
and calls ROUTER on it. 
I 
5184 1076 routine dorouter,arg r1-r3 , local r4,uses rl 
51B6 1046 

51B8 4EBO 
51BA 8C04 
51BC 4078 5330 

51CO 900E 
51C2 7079 870C 
51C6 701A 870C 
51CA 4B18 3FFF 
51CE 4B78 3FFF 
5102 4E71 
5104 9C03 
5106 6046 
5108 6006 

510A 4812 

510C 4078 524A 

51EO 90FB 

.r
'-

• 

if r3 > =0 

call filldnay 
if fai 1 

fa i 1 retuI'n 
endif 

else 
Ida r7 , pdist(I'1) 
Ida r1,pdist(I'2) 
and r1,=pdst 
and r7.=pdst 
if r7 <= r1 

I' eturn 

endif 
1 da r 1.1'2 

endif 
call router 
if fail 

fa i 1 retuI' 1l 
endif 

endroutine dorouter 

; line got \·/or'se 

;get 1 ina into subtree 
;topology bad 

;line got better 

;current di s t this node 

;and dist via subtree 
; got no bettel' route 

; so we I r"e done 

;1 ine source 

;R4 has line already 
;topology bad 

J 
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.comnt I 
SEARCH 
Routine to process the to-do 1 ist . List is already set up in HEAD . ' 
Mungs Rl-4. Calls ROUTER as needed . 
I 
51E2 1076 rout i ne search. uses r1-r4 

repeat ;for all 1 i st items 
51E4 7828 5EB6 ldab r2, tlead 
51EB 9A30 unt i 1 zero ;empty 1 i st 
51EA 3828 72BC stab r2,dtflag : ·t tree ma y cllange 
51EE 787A 86DF ldab r7.lst+lstlst(r2) 
51F2 3878 5E86 stab r7,head ; dequeue one 
51F6 4878 FFFD Ida r"7,=-1?lstol 
51FA 3B7A 86DE andbm r7, 1 st(r2) 

now * 

51FE 4078 5352 call findbak ;get fCl tiler' node, if any 
5202 9AOF 
5204 781C 82C1 
5208 4078 5330 

520C 707C 85EO 
5210 4B78 3FFF 
5214 4C78 8000 
5218 307C 85EO 
521C 4078 537E 

5220 4812 
5222 4828 03FE 
5226 7049 85EO 
522A 4B42 
522C 7329 85DE 
5230 4E42 
5232 9108 
5234 507C 85EO 
5238 A2F1 
523A 9BFB 
523C 4078 524A 

5240 90F8 
5242 4078 23C4 
5246 90CF 

5248 6006 

if success ; there is one 
ldab r1.1tb+ltbnay(r4) ;get its dest IMP 
call findllCl Y 
if fa i 1 

fai 1 retur' ll 
endif 
Ida r7,lflag(r'4) 
and r7 . 11 -1? If I g 
ior I' 7 , II I f 1 gf 
sta r7 . lflag(r'4 ) 
call copy r' ut 
if fail 

f Cl i 1 r'eturn 
endi f 

endif 
Ida r 1, r2 
Ida r2.=ntbidx 
Ida r4, ntb+\,/ords (1' 1 ) 
and r4,r2 
and r2, ntb( r"l ) 
repeat until r 4 = r' 2 

ldCl r7.lflag(-r4) 
sll 1'7,1 
ne x t if minus 
call router' 
next ifnot fa i 1 
fai 1 retur' n 

endr' epeat 
call rutsleep 

endrepeat 

endl"out i ne seat'c ll 

;now ge t for~/ard 1 ine 
;bad topology 

;Cldd tllis line to tree 
; as for' ~/ard 1 i ne 
;dst gets src ' s route 
; some fa i 1 ur'e 

;looking at son now 

;now do son ' s neighbors 

;this I ine 's use? 

; ; 1 f 1 gb ; it's a back - 1 ink 

;no failur'e 

; ~/he\'/} let 's I' es t 

(] 621 
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.comnt I 
ROUTER 
Subroutine to (re)process a particular node. If things got better for 
that node, remove it from the tree and add It to the process list. 
Remove duplicates on that list, if any . Expects R4 to have the path 
and Rl the node in question . 
I 
524A 1076 
524C 1016 
524E 1026 
5250 1046 
5252 1056 

5254 4821 
5256 787C 
525A 4E78 
525E 9164 
5260 701A 
5264 4B18 
5268 4E18 
526C 9150 
526E 4A71 · 
5270 4E78 
5274 8C03 
5276 4078 

527A 781C 
527E 7059 
5282 4B58 
5286 4E75 
5288 8240 
528A 7579 
528E ' 4B78 
5292 3579 
5296 4078 

'-

82CO 
OOFF 

870C 
3FFF 
3FFF 

3FFF 

5300 

82Cl 
870C 
3FFF 

870C 
3FFF 
870C 
5330 

routine router, al' g rl/r4, local t'1-r2, local r4-r5 

Ida r2,rl 
ldab r7,ltb+ltbdst(r4) 
if r7 <> =d I I nf 

I da r 1 ,pd 1st ( r' 2 ) 
and rl,=pdst 
if rl <> =pdinf 

add r7,rl 
if t'7 > =pd i nf 

call spferr 
fa i I retul'n 

endif 
ldab rl,ltb+ltbnay(r4) 
Ida r5,pdist(I'I) 
and r5,=pdst 
if r7 < r5 

eor r7,pdlst(rl) 
and r7,=pdst 
eorm r7,pdist(rl) 
call findnay 
I f fa I I 

fa I I l' e t ul' n 
endlf 

;more ROUTER over leaf 

;we want different regs 
;delay tIlts line 
; it's a I I ve 

:path dist to src 

;we have a path here 

;dist via this line 
:more than infinite 

:hO\~ call tIlls happen? 

:dst node 
: Its present distance 

;new path is better 

:store new distance 

;get back line 

r" 

~ 
J 
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;ROUTER continued 

529A 4854 lda r5, r'4 :F.lnd l' ell1ernbel' for later 
529C 4821 lda r2, 1'1 ;get pl-esent back-'l ink 
529E 4078 5352 call findbak 
52A2 9AOE if success 
52A4 4878 3FFF lda r7,=-1?lflg :take this 1 i ne out of tree 
52A8 337C 85EO andrn r7,lflag(r4) ; ; 1 f 1 gu 
52AC 781C 82Cl ldab rl,ltb+ltbnay(r4) :Clnd find fOI'~/al'd l'ine 
52BO 4078 5330 call findnay 

if fClil :bad topology 
fa i 1 retuI'n 

endif 
52B4 4812 lda r 1,1"2 : (I'estol' e Rl fOI' later) 
52B6 4878 3FFF lda r7,=-1?lflg :and ma rk i t unused 
52BA 337C 85EO andm 1' 7 , 1 flClg(I'4) ; ; 1 f 1 gu 

endif 
52BE 4828 07A7 lda r2,=head- < lst+lstlst > ;offset if Rillpty 1 i st 
52C2 1056 save r5 ; I'emernbel' b<lck 1 ink 
52C4 7059 870C lda 1'5,pdist(rl) 
52C8 4B58 3FFF and r5, =pdst ;clist to this one 
52CC 7878 5E86 ldab r7 , head 
5200 9AOB i f no t Z81'0 :any in 1 is t 

I'epeat 
5202 704F 870C lda r4,pdist(I'7) ;check clowil 1 i st 
5206 4B48 3FFF Clnd I'd, =pdst 
520A 4E54 unt i 1 ,.'5 < r4 : i nser t in ol ' eler 
520C 9205 
520E 4827 lda 1'2, r7 ;chain down one 
52EO 787F 86DF ldab r7,lst+lstlst(r7) 
52E4 8AF7 lint i 1 Z81' 0 

endrepeat 

" 
endif 

;more ROUTER over leaf 
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52E6 7859 860F 
52EA 3879 860F 
52EE 381A 860F 
52F2 7829 860E 
52F6 4FA2 
52F8 9AOO 
52FA 4871 
52FC 7E1F 86DF 
5300 9107 
5302 787F 860F 
5306 8AFB 
5308 4078 5300 

530C 90F8 
530E 385F 860F 

5312 4CA2 
5314 3829 860E 
5318 6046 
531A 4878 COOO 
531E 347C 85EO 

5322 4078 23C4 

5326 6056 
5328 6046 
532A 6026 
532C 6016 
532E 6006 

"-

;ROUTER continued 

ldab r5,lst+lstlst(t'1) 
stab r7 , lst+lstlst(r1) 
stab r1,lst+lstlst(r2) 
ldab 1'2,lst(rf) 
if r2 ,bit, =lstol 

Ida r7,r1 

; I'emernbel' 1 i 11k for 1 ater 

; ;head ;insert this node in list 
; its flags 
;this node 0 11 list already 

repeat until byte r1 lst+lstlst(r71 ; f i . n~ other 

1 dab r7, 1 st+ 1 st 1 st (r7) ; OCGur'ence oJ it 
next ifnot zero ;chaining to a good one 
call spferr ;some SPF trouhle 
I'estol ' e 1'4 ; fix up stac k 
fa i 1 I'etur'n 

endrepeat 
stab r5 , lst+lstlst(r7) ;restore old list ptr 

endif 
ior r2,=lstol 
stab r2,lst(r1) 
restore r4 
Ida r7,=lflgb 

;this node on list now 
;fix up its back link 

iorm r7,lflag(r4) ; ;lflg 
endif 

;type of use 

call rutsleep ;time for a rest 
endif 

endif 

endroutine router 

~ 

--.-/ 

\ 

----,' 
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5330 1076 

5332 4878 03FE 
5336 7049 85EO 
533A 4B47 
533C 7379 850E 

5340 4E47 
5342 9C03 
5344 4078 5300 

5348 49C2 
534A 7E2C 82Cl 
534E 81F9 

5350 6006 

5352 1076 
5354 1016 

5356 4878 03FE 
535A 704A 85EO 
535E 4B47 
5360 737A 850E 

5364 4E47 
5366 9C05 
5368 6016 
536A 6076 
536C 4FFO 
536E 4007 

5370 49C2 
5372 701C 85EO 
5376 A291 
5378 8BF6 

537A 6016 
537C 6006 

;FINONAY 
;Find line from node in Rl to node in R~ 
;Returns index for LTB. LFLAG in R4 
;Call SPFERR if can't find the line 

routine findnay. arg rl-r2. result r4 

Ida r7.=ntbidx 
Ida r4.ntb+words(rl) 
and 1'4 . r'7 

;for all node l's lines 

and r7.ntb(rl) 
repeat 

if 1'4 < = r7 

call spferr 
fa i I retur' n 

endif 
sub r4. =wol'ds 
unt i I byte 1'2 

endrepeat 

endroutine findnay 

;FINOBAK 

: node 2 not there} 

; stop SPF}} 
;and tel lour caller 

;next neighbor 
Itb+ltbnay(r4) ;got node 2 

;Find tile back I ink fl'om this node. if any 
;Returns I ine table index in R4. arg node is in R2 
; Fa iIi f no back link 

I'out i ne findbak. a l'9 r2. result rtl. local I' I 

Ida r7.=ntbidx 
Ida r4. ntb+\wrds (r2) ; fOI' all lines 
and 1'4.1'7 
and 1'7. ntb( 1'2) 
repeat 

if r4 <= 1' 7 ;no back link 

fail retul' n 

endif 
sub r4. =wol'd s ;next I ink 
Ida r1.lflag(I',n ; its use 
sll r 1.1 
unt i I minus ; ; I f I gb ;back link \'/e want 

endrepeat 

endroutine f i ndbak 

!) 
~' 

625 
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537E 1076 
5380 1036 

5382 7039 72FC 
5386 4BBF 
5388 8A11 
538A 48BO 
538C A6A1 

538E 607B 635E 
5392 9B04 
5394 7E2F 0004 
5398 9107 
539A 4E38 0010 
539E 92F8 
53AO 4078 53DO 

53A4 90F5 
53A6 A6B1 
53A8 A2A1 

53AA 753A 
53AE 4B8F 
5380 9AOE 
5382 7078 
5386 9AFE 
5388 753A 
538C 713A 
53CO 323A 
53C4 3138 
53C8 3008 

53CC 6036 
53CE 6006 

72FC 

82C6 

72FC 
72FC 
72FC 
72C4 
B2C6 

; COPYRUT 
; Copy route of nod e in Rl to node in R2 
;Handles special case that R1 is us . 
;Call SPFERR if can ' t find our neighbor' 

routine copyrut,arg rl!r2 , local r3 

Ida r3,spfrut(r1) 
and r3,=routef 
if zero 

Ida r3,=O 
srI r2.1 
repeat 

Ida r7.m2pbl k (r3)+ 

; copy fat tler ' ' s route 

;I'm the sour ce 
;reall y wants modem number 
;un-double IMP 

until nminus & byte r2 Inel(r7):1 ine to thia node 

next If r3 < =nmd *words ;check more of table 

call spfer'r 
fail retur' n 

endrepeat 
srI r3. 1 
sll r2, 1 

end!f 
eor r3.spfrut(r2) 
and r3.=routef 
ifnot zero 

lock spf t, t 1 

eor r3.spfrut(r2) 
sub r3,spfrut(r2) 
addm r3,spfrut(r2) 
subm r3,spfsum 
unlock spfrtl 

endif 

endroutlne copy rut 

;trouble : stop syste~ 

;get actual modem 

; t' oute chang i ng 

;copy src route to dst 

;and adjust c hecksum 

J 
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5300 1076 
5302 E500 
5304 4078 23C4 
5308 6046 
530A 3008 B2C8 
530E 4878 0044 
53E2 30F8 OOAC 
53E6 3048 6518 
53EA 7078 62E2 
53EE 7678 4C6C 
53F2 8103 
53F4 4008 OA08 

53F8 4008 OA08 

.comnt I 
RTINIT 

;SPFERR 
;An error in the SPF database was encountered. 
;Never returns (goes to WS or RELOAD) 

; rout i ne spfer' r' 
spferr: 

push r7 
Trap 2400,<:SPF error forced 
call rutsleep 
pop r4 
unlock rutlok 
set . pid Nrutpi 

set nspc r4 
if mine = spfcrash 

jmp ws 
endif 
jmp ws 

;endroutine spferr 

:save our caller 
restart - page 208> 

: get e ver'yone here 
:get back our caller 

:get ever'ybocly to do ' this 

: r'emember' \'1110 to 1 d us to crasi1 
:should I dump? 

:just r'esta r·t 

Initial ize the shortest-path tr ee. Sets all path distances to 
infinite, and empties the tree, clear' s all topology in fo. 
R5 enters with my IMP number ~ 2. 
I 
53FC 1076 routine rtinit, arg r·5. uses r'1-r3 

53FE 4828 OOFE 
5402 48FO 
5404 4818 3FFF 
5408 4838 8000 

540C 101A 870E 
5410 303A 72FE 
5414 307A 86EO 
5418 307A 85EO 
541C 88F8 

541E 3078 860E 
5422 3070 870C 
5426 3070 72FC 
542A 3078 72C2 
542E 48FO 
5430 3078 72C4 

5434 6006 

lda r2,=nimp *words 
lda r7,=0 
lda r1,=pdinf 
1 da r3, =spfdecl 
repeat 

sta r1,pdist+noimpO(-r2) 
sta r3,spfrut+noimpO(r2) 
sta r7.1st+no impO(r2) : :lflg 
sta r 7,ntb+noimpO(r 2) : ;lflg 
unt i 1 loop 

endr' epea t 
sta r7,ntbendi : :lflg 
sta r' 7,pd ist( I'51 ::lflg 
sta r7.spfrut(r5) 
sta r'7 . 1 tbsum 
set spfsum = N- <nimp-1 >* spfded 

endroutine rtinit 

:l1ow mClny iMPs 
:for initialization 
:to ma ke di stance infinite 
: and nodes lInr 'eachabl e 

: :lflg : everyone's unreachable 
;no route 
:no 1 ists 
:no 1 ines at first 
:fol' all IMPs 

:clear extra NTB entry 
~ s et root distance to 0 
: a nd m<'lI'k us reach'ab 1 e 
;empt y table sum is ' 0 
: initial SPFRUT checksum 

I~ 627 
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5436 1076 

5438 4858 72FE 
543C 48BO 
543E 7078 B2C6 
5442 9AFE 

0001 

5444 4078 17F8 
5448 4078 181A 
544C 7078 72C4 
5450 3008 B2C6 
5454 4E37 
5456 9103 
5458 4078 5300 

545C 4078 23C4 
5460 48CO 
5462 4834 
5464 7058 860E 
5468 4B58 03FE 
546C 4945 
546E 4858 82CO 
5472 4E48 FF70 
5476 8208 
5478 4078 17F8 
547C 4A48 0090 
5480 4078 23C4 
5484 90F7 
5486 407C 1888 
548A 7078 72C2 
548E 4E37 
5490 9103 
5492 4078 5300 

5496 6006 

-'-

;RUPCKSUM 
;Checksum routing data 
;Va1idates checksums on important routing do t abases : 

LTB, since this data is what others send us 
SPFRUT, since routing decisions are based upon it 

routine rupcksum,uses r3-r5 

set r5 = #spfrut+noimpO 
clear r3 

;where to start out 
; in it i a 1 Sllill 

lock spfrtl ;shut off modifications 

. rept nimp/ 072 
call subchn- < 072 *wo r ds > ;do a 72-IMP c hunk 

. endr 
call subchn- « nimp-< 
set r7 = spfsum 
unlock spfrt1 
if r3 <> r7 

call spferr 
endif 
call ruts1eep 
c1ear'r3,r4 

1da r5,ntbendi 
and r5 , =ntbidx 
sub r4,r5 
set r'5 = III tb 
repeat until r 4 >= #-

072 ·cnimp/ 072 » >t words > 
; sum to compare 
;done locked stuff 
;checksum broken?? 

;oops - restart 

; ~/he~J} 
; init for' another' chksum 

;how long ntb is 
;don ' t want all these bits 
;negatize it 
; checksumming LTB 

072*words 

call subchn- < 072 *words > 
add r4,= 072 ~ words 

do another' 72 
110W much table we did this time 
then rest call rutsleep 

endrepeat 
call subchn(r4) 
set r7 = 1tbsum 
if r3 c> r7 

ca 11 spferr' 
endif 

endroutine rupc ksum 

do the last bit 
this should be sum 
oops} 

-~ 

-J 
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0000 . if nz $maprt-$mappk 
page LCode 

;need fo1 lowing from both pdges 

.endc 

. comnt I 
RUPENQ - queue routing update 
Assumes m2 set for chain pointers. 
Queue on rupq, poke routing if rup4us set . 
Set fldior so timeout knows who to poke. 
Set retransm itt i mers on all modems for \·11, i ch \·/e al'e enqueu i ng 

r1 - (doubled) IMP number of source 
r2 - chain pOinter 
r3 - mask bits to be put in chan 
r4 - source modem (if any) 
I 
5498 1076 
549A 1056 

routine RUPENQ. arg r1-r4/m2. local r5 

549C 303A 0350 
54AO 8A02 
54A2 E50A 

54A4 48F1 
54A6 3072 
54A8 7078 
54AC 9AFE 
54AE 30A8 
5482 3028 
54B6 4F38 
548A 9A3C 
54BC 7078 
54 CO 7678 
54C4 8C1C 
54C6 3078 
54CA 1016 
54CC 1026 
54CE 1036 
5400 1046 
5402 1056 
5404 1066 
5406 1076 
5408 7018 
540C 7028 
54EO 7038 
54E4 7048 
54E8 7058 
54EC E557 
54EE 6076 
54FO 6066 
54F2 6056 
54F4 6046 
54F6 6036 
54F8 6026 
t::::A~A c::nH; 

A4A4 

72BO 
72BO 
8000 

5EB2 
5E94 

5E94 

5EB2 
5E98 
5E96 
5E94 
5E8E 

sta r3,chan-chain(r2) 
if zero 

Trap 2412 .<;Queuing 
endif 
1 da r·7 . = 1 
sta r7.(r2) 
lock lockl' o 

sta r2.@>el'upq 
sta r2.erupq 
if 1'3 . bit. =rup4us 

lda r7.rupqct 
if r7 > I'q llna x 

sta 1'7,rqlmax 
SAVE Rl-R7 

LOA R 1 , RUPQCT 
LOA R2.RTRCNT 
LOA R3.RUPCNT 
LOA R4 . RQLMAX 
LOA R5.RPKREC 

;set mask bits 

packet for no one - page 210> 

;set end of queue indicator 
;rupq protected by 10ckro 

; queue on I' llpq 

;are we to process it? 

;number of packets 4us on rupq 
;is this the max so far? 

; ye s. l' ecol'cI it 

;CURRENT QUEUE 
:RETRANS PER LINE 
; U UPD S GEN ERAT ED 
:MA X QUE UE REACHED 
;UPDS PROCESSED 

Trap 2527, < :Queue count check - page 210> 
RESTORE R1-R7 
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54FC 3278 5E92 
5500 4801 
5502 3258 5E8E 
5506 7258 5EB2 
550A 3058 5EB2 
550E 4E58 0016 
5512 9204 
5514 E555 
5516 4048 OA1C 

551A 1016 
551C 4078 
5520 7871 
5522 4BFF 

( 
~ 

1512 

addm 1'7,rqlsurn 
Ida r5,=1 
addm r5,rpkrec 
add r5,rupqct 
sta r5,rupqct 
if r5 >= Ii 022 

Trap 2S25, < ;Queue count 
jsb r4,\~st 

endif 
push rl 
call unpack 
1 dab r7 , ( t' 1 ) 
and r7, = I'upnn_ - H8 

;sum queue lengths encountered 
;use r5 
;count update I'ec'd 
; i nCI'ease queue coun"t 
;cra~h into loader if RUPQ >= 20 
;tod large » 

too J i9h - page 210> 
; ki t ita 1 I, qu i ck 1 y 

need this again later 
need to 
; nelth 

look inside 

num,bel' of lines in update 

-----
...J 
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5524 3278 5E90 add m r7, r llll'ec ;count l1ulllber of en'tr i es received 
5528 6016 pop I' 1 ; r'estc)I'e doubled IMP 
552A 7078 0002 setmap m2,mapv2 ; S~J i tcll back to v2 page 
552E 3078 FC04 

endif 
5532 4821 lda 1' 2, r 1 free 1' 1 f OI' use her.e 
5534 7018 72AC lda 1' 1 , f 1 d i 0 1' o ld ones dain£! already 
5538 3438 72AC iorm 1' 3,fldiol' add 118\" olles yet to do 
553C 3008 A4A4 unlock lockl' o 

; (OVER) 
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5540 4833 
5542 8B07 
5544 4878 0044 
5548 30F8 OOAC 
554C 4038 8000 

5550 9A18 
5552 1046 
5554 7058 6324 

5558 5730 
555C 9AOF 
555E 7040 
5562 9BOC 
5564 7646 
5566 9105 
5568 1026 
556A 4078 
556E 6026 

5570 7710 
5574 8A03 
5576 4078 

557A 4EOO 
557C 81EE 

557E 6046 

5580 6056 
5582 6006 

----, 

OEB6 

635E 

5958 

OEB6 

14E8 

:Now poke all who matter 

Ida r 3,r3 
if minus 

set @> pid 
: : rup4us 

=I' utpi 

eop 1'3, =1' up4us 
endif 
ifnot zepo 

push r4 
ldCl p5,modems 
repeat 

if r3 . bit . bittab(-r5) 

Ida r4,m2pblk(r5) 
ifnot minus 

if r4 <> (sp) 

save 1' 2 
call rton 
restore r2 

endif 

:bits we just set 

; poke I' OU t i ng 

:and cleap its bit ' 

: source mode m at stack top 
:some modems to poke, too 

:a modem to get 
: modem still good? 
;not soupce modem either 

:turn on this imp's timer 

if 1'1 . nbit. bittab(r5) 

c a ll pokem 
endif 

endif 
endif 
unt i 1 r5 

endrepeat 
pop r4 

endif 

endroutine pupenq 

=0 

:set i2mpok a nd poke modem 

; I' estol' e SOlll'Ce modem 

~ 

--../' 
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.comnt I 
RUPOEQ - get a buffer from the queue of routing updates. 
Since these buffers are used by mOI'e than one pl'ocess. 
a buffer is not actually dequeued. instead 
the address of its chain word is returned. 

r3 - bit for calling process . This bit must be on in c han 
word of buffer for it to be selected . 

Returns chain address in r2. buffer address in rl. (does unpa ck) 
I 
5584 1076 Routine RUPOEQ. arg 1'3 . result rl-I'2. I'esul t m2. 

5586 7738 72AC if r3 .nbit. fldior :this ca 11 el' on 
558A 8A04 
558C 6076 fa i 1 retut'n ;nope 
558E 4FFO 
5590 4007 

endif 
5592 7078 0002 setmap m2.map v2 :get buffel' vars 
5596 3078 FC04 

uses 1'5 

queue? 

559A 4858 72AE Ida r5.=srupq :scan ttle I' out i n9 update 
559E 7078 A4A4 lock lockro :must search queue locked 
55A2 9AFE 

repeat 
55A4 7025 Ida r2,(r5) :chain to pext buffer 
55A6 8908 if odd 
55A8 4038 FFFF eOI' r3. =- I 
55AC 3338 72AC andm r3.fldior :clear caller's bit 
55BO 3008 A4A4 unlock lockro 

queue 

55B4 90EC fail return :nothing on queue for caller 

55B6 4078 
55BA 8A02 
55BC 90E8 

55BE 773A 
55C2 8A03 
55C4 4852 
55C6 90EF 
55C8 3008 
55CC 4078 

5500 6006 

2414 

0350 

endif 
ca 1 I rup~/11C 

if fa i I 
fa i I retuI' 1l 

endif 
until r3 .b it . chan-chain(r2) 

Ida r5.r2 
endl'epeat 

A4A4 unlock lockro 
1512 call unpack 

endroutine rupdeq 

:check for queue broken 

:queue broken, return nothing 

:get buffer address 

633 
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page LCode 

.comnt I 
RUPWHC - check ownership bits on rup queue 
fix queue if discovered to be ' broken 

r2 - current chain pointer 
r5 - previous chain painter 
I 
2414 1076 

2416 707A 
241A 4F78 
241E 8AOB 

Routine RUPWHC. arg r2. arg r5 

06AO if 0here-chain(r2) .nbit. =whrut 
0080 

2420 E503 Trap 2403 .< ;routing 
Ida r7,=1 

brooken queue - - page 214> 
2422 48F1 
2424 3075 
2426 3058 
242A 3008 
242E 6076 
2430 4FFO 
2432 4007 

2434 6006 

~ 

7280 
A4A4 

;terminate queue at last good one 
sta ro7,(r5) 
sta 1'5, el'upq 
unlock lockro ;release routing out lock 
fail return 

endif 

endroutine rupwhc 

1\ 
, 

.J 
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0000 .if nz $maprt-$mappk ;need following from both pages 

FCOO 0400 

.comnt 

page LCode 
. iff; ;nz $maprt-$mappk 
page RutCode 

. endc 

RUPFLS - routing update flush routine 

Turn of f th i s process's bit anel if no others on. clo 
a real flush of the buffer. 
Switches to mapv2 . 

r3 - bit for callihg process. (not preserved) 
r2 - address of this buffer's chain word 
I 
5502 1076 Routine RUPFLS, arg r2-r3, uses 1'5, uses 

5504 7078 0002 setmap m2,mapv2 ;swltch 
5508 3078 FC04 

r' 3, result m2 

to c l,aln ~Iords 

550C 7078 A4A4 lock lockro ; lock the u pda te queue 
55 EO 9AFE 
55E2 707A 06AO Ida r7 , where - chaln(r2) ;check I f owned by routing 
55E6 4F78 0080 if r7 . nblt . =\~hl'ut 

55EA 8A05 
55EC E504 Trap 2404, < ; Buf fel' no longer o\~ned b y I' out i ng - page 215> 
55EE 3008 A4A4 unlock lockl'o 
55F2 6006 retul"' n ; It ~Jas probably timed Ollt 

endlf 
55F4 707A 0350 Ida 1' 7, chan-ci"la i n( 1'2) ;get the pl"ocess mask 
55F8 4073 ear r7,1"3 ;1.urn off caller's bit 
55FA 4F73 if r7 . bl t . r3 ; \'laS It of f7 
55FC 9A03 
55FE E505 Trap 2405, < ; Ca ller's bit not on - page 2.15 > 
5600 4073 eor r7,r3 ; leave I t off 

endlf 
5602 4833 Ida r3,r3 ;buffel' fOI' SPF Itself? 
5604 8B04 if minus ; :rup4us 
5606 48B1 Ida r'3, = 1 ; decrement queue length count 
5608 3138 5EB2 subm r3,rupqct 

endlf 

;OVER 
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;more RUPFLS 

560C 307A 0350 sta r7.chan-chain(r21 ;re-write mask word 
5610 8A1A if zero 
5612 4858 72AE Ida r5.=sl'upq ;this was last user 
5616 4832 Ida 1' 3.r2 ; save buffel' to match on 

repeat ;find it on update queue 
5618 7025 Ida r2.(r5) ;chain to ne x t buff~r 
561A 8905 if odd 
561C E506 Trap 2406. < ;Rupq buffer missing - page 216> 
561E 3008 A4A4 unlock lockl' o 
5622 90E8 return ; ???? 

endif 
5624 4078 2414 call rupwhc ;check if s t ill on rupq 
5628 8A02 if fail 
562A 90E4 return ;queue has been broken 

endif 
562C 4E23 until r2 r3 
562E 9103 
5630 4852 Ida r5.r2 
5632 90F3 endrepeat 
5634 7072 Ida r7.(r2) ; remove it from the chain 
5636 3075 sta r7.(r5) 
5638 8903 if odd ;last one on the queue? 
563A 3058 72BO sta r5.erupq ;yes. update the end pointer 

endif 
563E 4078 1332 call f 1 USll. ' ~lhru t ; now do a I'ed 1 flush 
5642 0080 

endif 
5644 3008 A4A4 unlock lockro 

5648 9005 endroutine rupfls 

/"" ~ . 
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FCOO 0400 page RutC o de 

.comnt 
RUPGEN - build a routing upda t e 
Called by routing process if RUPSND set . 
Uses average line delay s cal c ul a ted b y delay package . 

I 
564A 1076 

564C 48F8 
564E 3878 72A9 
5652 7078 72A6 
5656 9A58 
5658 4078 13C6 
565C 0088 
565E 8A07 
5660 48F1 
5662 3278 5EAE 
5666 3008 72B4 
566A 904E 
56GC 1026 
566E 4800 
5670 4821 
5672 1016 
5674 7018 651A 
5678 9A03 
567A 4818 OOFF 

567E 7038 6324 

5682 504B 635E 
5686 9BOF 
5688 787C 0004 
568C 9AOC 
568E 7678 62E2 
5692 9109 
5694 A2F8 
5696 7C7C 009B 
569A 4C71 
569C A7F8 
5G9E 207A 0008 
56A2 4957 

56A4 4EBO 
5GA6 81EE 

Routine RUPGEN, uses rl-r5 

setb thresh = =th r ini 

if iniflg 

ca 11 freget. nrut+wllrut 

if fail 
Ida 1' 7, = 1 
addm r7 , rpgnbf 
set rretry 

else 
sav e r2 
Ida r5.=O 
Ida r2 , r1 
sav e 1' 1 
Ida r1.ns r utd 
i fnot zel' o 

Ida rl,=dlinf 
endif 
1 da 1'3, tno cle ms 
repeat 

Ida r4,m 2pbl k (-r3) 
ifno t minus 

ldab r 7,lnei(r4) 
if nz e ro & r7 <> mine 

s 1 1 " 7 . H8 
io r h r 7.delbas (r 4 ) 
ior 1' 7.r" : : dlinf 
rrl 1'7 , H8 
s t a , ' 7 . s e qh(r2)+ 
sub r5, 1' 7 

endif 
endif 
until r3 =0 

end l' epea t 

:(OVER) 

: I' eset thl' esh ~/llen sending update 

:don't send during init 

;try t o get a buffer for update 

; count times we co~l~n't get one 
; none. turn flag back on later 

; save the chain pOinter 
; init t he checksum registe r 
: c opy t he buffer pOinter 
; save t he buffel' pointer 
; check n i ce - stop flag 

;repor t alII ines dead 

; loop t llrougll a 11 modem blocks 

: a dd res s of a modem block 

;don ' t repo r t unused 
; 01' looped 1 i nes 

; ; r upne i 
; : I' up cle 1 
:set dead if ni c e-stopping 
; s \~ i tcll b y t es 
;put ill 1 ille e ntry 
; incl u de in c hecksum 
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56A8 6016 
56AA 4921 
56AC A6A1 
56AE 7038 62E2 
56B2 A2B1 
5684 7078 B2C6 
56B8 9AFE 
568A 707B 72FC 
568E 4A78 0100 
56C2 7578 72FC 
56C6 4878 3FOO 
56CA 7578 72FC 
56CE 4C78 0070 
5602 4847 
5604 717B 72FC 
5608 3278 72FC 
560C 3178 72C4 
56EO 3008 82C6 
56E4 4848 3FOO 
56E8 A681 
56EA 4C34 
56EC 3039 0006 
56FO 4953 
56F2 484A 0070 
56F6 7038 72AA 
56FA 6026 
56FC 48F 1 . 
56FE 3278 5E96 
5702 4078 5708 

5706 6006 

,r--

;RUPGEN continued 

restore r1 
sub r2,1'1 
51' 1 r2, 1 
Ida r3,I1Iine 
511 1'3,1 
lock spfrtl 

Ida r7,spfrut(r3) 
add r7 , =spfsn1 
eol' 1'7,spfrut(1'3) 
and r7,=spfsno 
eor r7 , spfrut(r3) 
ior r7,=spfage 
Ida r4,r7 
sub r7,spfrut(r3) 
addm r7,spfrut(1'3) 
subm r7,spfsull1 
unlock spfr't 1 
and r4,=spfsno 
srI r3, 1 
ior r3,r4 
sta 1'3,srcl,(r1) 
sub r5,r3 
Ida r4 ,#spf a ge(1'2) 
1 da r3, r'upmSI< 
restore 1'2 
1 da 1'7, = 1 
addm r7,rupcnt 
call rupbld 

endif 
endif 

endroutine rup~en 

;numbel' of neighbor entries 
;undouble 

:doubled ill1r number 

:increment the serial number 

:new serial number 
: insert back into spfrut 
:set ma x age 
:need this later 

;update table now 
;and it5 chRcl<sum 

:undouble the imp n~mber 
:combine with the serial number 
: :rupsrc, r upsno 
:include in checksum 
; combine age and number of entries 
;this should be processed by all 

:count an update geherated 
;share code with rtrgen 

J 
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.comnt 
RUPBLD - finish building an update packet and queue it 

r1 - buffer address 
r2 - chain address 
r3 - mask for which processes should look at this update 
r4 - 1 eft byte of netll (i n r i gl1"t byte of r4) age+numbel' of ne i ghbors 
r5 - checksum on update built so far 

I 
5708 1076 Routine RUPBLD. al'g r1-r5. uses r1-r5 

570A 4874 Ida r7.r4 ;save neth \'10 I'd 
570C A2C8 sll r4. H8 ;move into left byte 
570E 3041 sta r4.(r1) ; ; neth 
5710 4954 sub r5.r4 ; i ncl ucle in checksum 
5712 4848 A300 Ida r4.=ruttyp+combit+ruptyp 
5716 3049 0002 sta r4.typh(I'1) 
571A 4954 sub r5.r4 
571C 4BFF and r7.=rupnn_- H8 :get number of 1 ine entries 
571E 4AF4 add r7.=seqh_ -1 ;add i n ~Jords i n header 
5720 4A57 add r5.r7 ; inc 1 ude length in checksum 
5722 3059 0004 sta r5. Cllkh( r 1 ) ;packet no\o} complete 
5726 A2F1 sll r7.1 ; numbel' of b yte s in packet 
5728 49F2 sub r7.=hrdoff 
572A 3079 0090 sta r7 .bufe(r·1) 
572E 48CO clear r4 ;Ilave RUPENQ set all timers 
5730 7819 0007 ldab r 1 . srch+ 1 (r 1 ) ;get source IMP 
5734 A291 sll r 1.1 ;doubled 
5736 7078 00D2 setmap m2.rnapv2 
573A 3078 FC04 
573E 4078 5498 call rupenq : sllar'e code \~ i tIl rn2i 
5742 4078 23C4 call I'uts I eep ;need a I' est now 

5746 6006 endroutine I'upb I d 
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. comnt I • 
RTRTO - tick routing update retransmission 
If a timer expires, call rtrgel1 to build a 
Called every 25ms by routing process. 
I 
5748 1076 Routine RTRTO, uses 1'1-r5 

574A 7058 6324 lda r5,rnodems 
repeat 

574E 5040 635E lda r4,m2pblk(-r5) 
5752 9B44 ifnot minus 

timers 
retl'ansmi ss ion. 

; loop thl' ollgh all modems 

;modem block address 

5754 787C 0002 if byte phflag(r4) . nbit. =inhrst 
5758 4FF2 
575A 8A40 

;don't t i C;k 1 i n€ in reset 
575C 48A1 lda r2,=1 
575E 707C 40B8 lock rtiI111'1(1'4) ; lock timers and clock 
5762 9AFE 
5764 392C OOBA submb 1'2,rtl' clk(I'4) ;decrement clock 
5768 8A35 if zel'o 
576A 787C OOBB ldab r7,rtrtic(r4) ;clock has fired 
576E 387C OOBA stab r7,rtrclk(r4) ;reset it 

;(OVER) 

f' . .---., 

'--
.J 
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5772 483C 0020 

5776 501B 
577A 9A2A 
577C 4821 
577E A6A1 
5780 4C21 
5782 4B28 
5786 4912 
5788 301B 
578C A691 
578E 741B 
5792 4018 
5796 4B12 
5798 9A1B 
579A 48AO 
579C 4811 

579E 8915 
57AO 300C 
57A4 4078 
57A8 4078 
57AC 9A05 
57AE 707C 
57B2 9AFE 
57B4 900A 
57B6 707C 
57BA 9AFE 
57BC A2A2 
57BE 707A 
57C2 347B 
57C6 A6A2 

57C8 4AA1 
57CA A692 
57CC 8AE9 

57CE 4E34 
5700 8103 

5702 300C 
5706 4078 

570A 4EOO 
570C 81B9 

570E 6006 

OOBC 

5555 

OOBC 

OOBC 
FFFF 

40B8 
23C4 
57EO 

40B8 

40B8 

OEB6 
OOBC 

40B8 
23C4 

RTRTO continued 

Ida r3,= «<nlmp-1 >_-3 >+I > 'words(r4) ;address+1 of last timer 
repeat 

Ida rl,rtimrs(-r3) ;get a word of timers 
:sklp if all zero ifnot 

Ida 
sl'l 
101' 
and 
sub 
sta 
sl' l 
i 01' 
eor 
and 

zel' o 
1' 2, 1' 1 
r2.1 
r2 , r1 
r2, II H5555 
r 1.1'2 
r1,I'tlmrs(r3) 
r1,1 
l'I,I'timrs(r3) 
1'1, =-1 
r 1, r2 

: copy t i mel' \'/Ord 
:two bits per timer 
:or them together 
: now ones fOI ' act i ve timers 
;decrement active timers 
;update timel ' s 
;now find e xpired timers 
;ones for still active timers 
;ones for all off ~imers 

i fnot zel'o 
Ida 1'2,=0 

;remove ones that were off before 
:any new ones go off? 
;yes, generate retransmission(s) 

I da I' 1 , r 1 ;; odd 
I' epeat 

if odd :loop for tlmer(s) that expired 
unlock rtimrl(r4) ;release lock for now 
call rutsleep ;sleep before retransmitting 
call rtrgen :generat2 a retransmission 
if success ; a I I ' s \'/e I I 

lock rtimrl(r4) ;get lock again 

else 
lock rtimrl(r ,l) ;get lock again 

sll 1'2,2 ;double timer index 
Ida r7,bittab(r2) :get one· bit for this timer 
iorm r7,rtil1l1's(,'3) : turn timer back on 
srI 1'2,2 :and hope for next tick 

endif 
endif 
add 1' 2, = 1 
s I' I r 1 ,2 ;; odd 
unt i I zel'o 

;count ~/hlcll timer. ·in tllis word 
;shift ne x t timer to right 
; s top \'/l1en a II timers done 

endl' epeat 
endif 

endif 
until 1'3 1'4 

endt'epea t 
endif 
unlock rtlml'l(r4) 
call t'utsleep 

endif 
endif 
unt i I r5 =0 

endrepeat 

endroutine t' trto 

;unlock the timers 
;sleep between modems 
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.comnt I 
RTRGEN - generate a retransmission packet 
r2 - index into this rtimers word (group of 8 IMPs) 
r3 - index into rtimers 
r4 - modem block address 
m2 - mapv2 

Fail returns if unprocessed update on rupq for this imp 
or unable to get a buffer. 
Succeed returns if update queued or if it should be ignored. 

N.B. Depends on r5 being saved last 
I 
57EO 1076 
57E2 1016 
57E4 1026 
57E6 1036 
57E8 1046 
57EA 1056 

57EC 4934 
57EE A2B2 
57FO 4A3A 
57F4 781C 
57F8 7019 
57FC 4C18 
5800 4858 
5804 7078 
5808 9AFE 
580A 7078 
580E 9AFE 

(' 

0001 
001A 
OEB6 
8000 
72AE 
B2C6 

A4A4 

Routine RTRGEN, arg r2-r4/m2, local r1-r5 

sub r3,r4 
sll r3, 2 
add r3,=<noimpO/words>(r2) 
1dab r1,modem(r4) 
1da r1,bittab(rl) 
ior r1,IIrup4us 
1da r5,=srupq 
lock spfl't1 

lock 10ckro 

;(DVER) 

; (IMP llumber-1 )/8 (doubled) 
;(IMP numb~r-1)/8)*8 
;source IMP number (undoub1ed) 
;which modem we are 
; its bit 
;and the for us bit 
;check for unprocessed updates 
; lock ou t m2 i 

;and routing output 

~ 

J 
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5810 7025 
5812 8904 
5814 3008 A4A4 
5818 9026 

581A 4078 2414 
581E 9A23 
5820 707A 0350 
5824 4F17 
5826 9A10 
5828 1016 
582A 4078 1512 
582E 7E39 0007 
5832 8112 
5834 3008 A4A4 
5838 3008 82C6 
583C 7078 0002 
5840 3078 FC04 
5844 6016 
5846 6056 
5848 6046 
584A 6036 
584C 6026 
584E 6016 
5850 6076 
5852 4FFO 
5854 4007 

5856 7078 0002 
585A 3078 FC04 
585E 6016 

5860 
58G2 
5864 
58GG 
58GA 
58GE 
5872 
5876 
587A 
587C 
587E 
5880 
5882 
5884 
5886 
588A 
588C 
588E 
5890 
'iR~? 

4852 
9007 
A281 
7028 
3008 
7048 
7148 
4848 
A6Cl 
9A08 
4ECF 
9C06 
4E80 
9104 
4E38 
8C08 
E507 
6056 
6046 
fin::!fi 

72FC 
82C6 
85EO 
85DE 
03FE 

OOFE 

: RTRGEN continued 

repeat 
• 1 da t' 2, (r5) 

if odd 
unlock lo<::kt'o 
break 

endif 
ca 1 1 t'up~lhc 

unti 1 fai 1 
lda r7,chan-chain(r2) 
if t'l .bit. r7 

save rl 
ca 11 unpack 
if byte r3 = srch+l(r1) 

un lock lock t' o 
unlock spfrtl 
setmap m2,mapv2 

t'estore 1' 1 
Fa i 1 t'etu t' n 

endif 
setmap m2 ,mapv2 

restot'e r 1 
endif 
lda t' 5,r2 

endl' epeat 
s 11 1'3, 1 
lda r2.spfrut(r3) 
unlock spfrtl 
lda r4,ntb+words (r3) 
sub t' 4.ntb(r3) 
and r4,=ntbidx 
srl r4 , 1 
if' zero } r4 > =rupnn_ - H8 } t'3 

;nothing on queue for this IMP 
; procee d to generate retrans 

;check for queue broken 
:can 't contain another now 

; if for us to take care of 

; save for 1 a tel' 
;must look at this one 
; f t'om same imp? 

; yes, \'/a it unt i 1 it's processed 

;fix the stack 

;restore for next iteration 

;double the imp number 
; ge t age and set' i a 1 number 
;done with s pfrut 
:compute number of line entries 

=0 } r3 > =nimp· words 

Trap 2407, < ;Retrans w/bad length or IMP - page 223> 
return ;leave timer o ff 
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589A 4852 
589C 4828 0070 
58AO 9A41 
58A2 4C4A 0080 
58A6 4078 13C6 
58AA 0088 
58AC 8A05 
58AE 48Fl 
58BO 3278 5E80 
5884 90C9 

5886 4875 
5888 4800 
588A 4878 3FOO 
58BE A681 
58CO 4C73 
58C2 3079 0006 
58C6 4957 
58C8 A281 
58CA 1016 
58CC 1026 
58CE 7078 0002 
5802 3078 FC02 
5806 7028 65DE 
580A 4878 03FE 
58DE 4827 
58EO 7378 65EO 

58E4 683A 62CO 
58E8 4E38 OOFF 
58EC 8104 
58EE 4AA1 
58FO 49C1 
58F2 9008 
58F4 A787 
58F6 6C3A 62CO 
58FA A781 
58FC 2039 0008 
5900 4953 

5902 4E27 
5904 92FO 

5906 7078 0000 
590A 3078 FC02 
590E 6026 
5910 6016 
5912 7036 
5914 48Fl 
5916 3278 5E98 
591A 7038 OE86 
591E 4078 5708 

; RTRGEN continued 

lda r5,r2 
and r2,=spfage 
if nzero 

ior r4,=rupret_- H8(r2) 
call freget,whrut+nrut 

if fa i 1 
lda r7,=1 
addm r7, r- tl'nbf 
fa i 1 retul' n 

endif 
lda r7,r5 
lda r5,=0 
and 1'7,=spfsno 
sr 1 1' 3,1 
ior r7,r3 
sta 1' 7, srch( I' 1) 
sl..lb r5,r7 
sll r3, 1 
save r1-r2 

setmap ml,mapv2 

lda r2,m1Nntb(r3) 
lda r7,=ntbidx 
and r2,r7 
and r7,m1Nntb+words(r3) 
repeat 

; save s pfl' u t entry 
;check age 
;don't retransmit if age zero 
;combine retl'y.age,number of 1 ines 
;all ok, try to get buffer 

;count times couldn't get a buffer 
; leave timer on. try again in 25ms 

;copy spfrut entry 
;clear ch .. cksum register 
;serial number 
;undoubled imp number 
;combine 

; include in checksum 
;double imp number again 

;get to routing tables 

;starting index for node's lines 
;first inde x for next node's 1 ines 
; loop tl1l'0LlgI, 1 ine entries 

ldab r3,m1 Nltb+ltbdst(r2)+ 
if 1'3 = =d' i nf 

;get distance this line 
; dead 01' lIslll"ped 1 i ne 

add 1'2, = 1 ;;' tbnay 
sub r4, ~rupnn1 -8 

e lse 
r r 1 1'3,7 
iorb r3,m1 Nltb(r2)+ 
rrl r3,' 
sta r3,seqh(rl)+ 
sub r5, 1'3 

endif 
while 1'2 < r7 

end repeat 
setmap m 1, nwpval' 

restore r1-1' 2 

lda r3,(sp) 
lda r7,=1 
addm r7,rtrcnt(r3) 
lda r3,bittab(r3) 
call rupblcl 

.. ndif 

; sk ip ne Ighbol' 
;reduce line count this message 

;make I'oorn fOI' neighbor 
; ;ltbnay ;complete entry 

;position data correctly 
;and store in buffer 
;adjus t ing checksun 

; fix map 1 110 I'} 

;get origina l r5(modem number) 

count retrans on this line 
mask bit fOI ' this 1 ine 
share code with rupgen 
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ROUTE . PLR;l PAGE 45 Routing Proces s 

FCOO 0400 page PI<gCode ;called from modem code 

. comnt I 
Routines for turning retransmission timers on a nd off 
I 
5924 1076 

5926 49A2 
5928 4812 
592A A693 
592C 4A14 
592E 4BAE 
5930 48B3 
5932 A232 
5934 707C 40B8 
5938 9AFE 

593A 6006 

593C 1076 
593E 1016 
5940 1036 

5942 4078 5924 
5946 4D38 FFFF 
594A 3339 OOBC 
594E 300C 40B8 

5952 6036 
5954 6016 
5956 6006 

5958 1076 
595A 1016 
595C 1036 

595E 4078 5924 
5962 3439 OOBC 
5966 300C 40B8 

596A 6036 
596C 6016 
596E 6006 

Routine RTSET . arg r2/r4. result rl/r3. uses r2 

sub r2.=noimpO 
1 da r 1.1' 2 
srl r 1.3 
add 1'1. r4 
and r2.= HE 
lda r3.=3 
511 r3.1'2 
lock rtiml'l(I'4) 

endrout i ne I't set 

; timers begin with . IMP 
: cop y imp numbel' (doub led) 
: < impnumber / 8 >~ words 
;add into modem block index 
:impnumber modulo 8(doubled) 
:compute mask for this IMP 
; into position 

Routine RTOFF. arg r 2/r4. local rl.local r3.uses r2 

call I' tset 
eor r3.=-1 
andm r3.rtimrs(rl) 
unlock rtimrl( r4 ) 

endroutine rtoff 

;get index and mask for timer 
;complement mask 
; tur n o ff timer 

Routine RTON. arg r2 /r4. local rl.local r3.uses r2 

call rtset 
iorm r8.rtimrs(rl) 
unlock rtimrllr4) 

endroutine I'ton 

; get index and mask .for timer 
:turn on two bit timer 
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.comnt . 
TICAGE - · tick ages in spf database. 
Called every slow tick. 
Does a fraction of the IMPs each slow tick so that all IMPs are 
ticked once during the tick interval. 
I 
FCOO 0200 

OOOC 

4F1A 1076 

4F1C 7818 72A8 
4F20 8A03 
4F22 4818 OOFE 

4F26 48AB 
4F28 4838 0070 
4F2C 4848 0010 
4F30 7078 B2C6 
4F34 9AFE 

page OOTCode 
spftic= 08000/ D640 

Routine TICAGE. uses r1-r4 

ldab r1.ticimp 
if zel'o 

Ida r1.=nimp ~ words 

endif 
Ida r2.=<nimp-1/spftic>+1 
Ida r3.=spfage 
Ida 1'4,=spfag1 
lock spfl't 1 

repeat 

;8 seconds in slow ticks 

;get last IMP ticked. 
;time to reset? 
;yes, start at highest IMP 

;number of IMPs to do per slow tick 
;mask for age field 
;one in age field 

4F36 5739 72FE if r3 .bit. spfrut+noimpO(-r1);only tick lIon-zero ages 
4F3A 9A05 
4F3C 3149 
4F40 3248 

4F44 9803 
4F46 49A1 
4F48 8AF7 

72FE 
72C4 

4F4A 3008 B2C6 
4F4E 3818 72A8 

4F52 6006 

FCOO 0200 
4EOA 4F1A 
4EDC 1CBC 
4EDE 0000 

FCOO 0400 

f 

subm r4 . spfrut+noimpO(r1) 
addm r4.spfsum 

endif 
unt i I loop 
sub r2,=1 
unt i 1 zel'O 

endrepeat 
unlock spfl'tl 
stab r1.ticimp 

endroutine ticage 

dstolist ticage 

page RutCode 

;tick age 
;and cilecksum 

;can exit last fraction early 
;count IMPs done this loop 
;exit when fraction done 

;save for next time 

;put this on ddt ti~eout list 

~ 
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.comnt 
RUPQCK - verify rupq count of packets with tsk4us bit on 
Called every slow timeout 
I 
5970 1076 

5972 4890 
5974 7048 72AA 
5978 4858 72AE 
597C 7078 A4A4 
5980 9AFE 

5982 7025 
5984 890B 
5986 7038 5EB2 
598A 4E13 
598C 9104 
598E E508 
5990 3018 5EB2 

5994 3008 A4A4 
5998 6006 

599A 4078 2414 
599E 9A12 
59AO 774A 0350 
59A4 8AOB 
59A6 7072 
59A8 3075 
59AA 8903 
59AC 3058 72BO 

59BO E509 
59B2 4078 1332 
59B6 0080 
59B8 90E5 

59BA 8B02 
59BC 4A91 

59BE 4852 
5geo 90El 
59C2 9008 

59C4 90EA 

0008 

Routine RUPQCK. arg m2. uses r1-r5 

repeat 
Ida 1' 1. =0 
Ida 1' 4. ruprn s k 
1 da r5 . =sl' upq 
lock 10ck ro 

repeat 
Ida r2.(r5) 
if odd 

1 da r3. I' upqct 
if rl <> 1' 3 

: init queue counter 
: rnask o f 1 i ve 1 ines 

:lock the routing queue 

:next e ntry on queue 

:end of queue. get old count 
:do they diffel'? 

Trap 2410. < ;Rupqct wrong - page 227 > 
sta r1 . rupqc t : correc t it 

endif 
unlock 10ckl' 0 
I' eturn 

endif 
;done 

ca 1 1 I' up\~l1c ; c 11eck f ol' queue broken 
until fail :stal' t allover again if so 
if 1'4 . nbit. chan-cI1ain(r2) :no mOl ' e to clo? 

Ida r7 . (1' 2) : dequeue th is one 
s ta r7. ( 1' 5) 
if odd ;new end of queue 

sta 1' 5. enlpq 
endif 
Trap 24 11. < :Re covered unused buffel' - page 227 > 
call flush . whl'ut : free i t 

ne x t 
endif 
if minus 

add 1'1 . =1 
endif 
Ida r5.1'2 

endrepeat 
endrepeat 

endl'outine RUP QCK 

• . I' adi x 010 

; ;I' up4us 
: c ount o ne f o r our SPF 

; chain to nex t entry 

; iJack t o octa 1 

649 
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TASK- Store and Forward 

PAGE 231 
TASK . PLR;1 PAGE 

027E 

0280 
0282 
0284 

.stitle TASK- Store and Forward 
;TASK local variables 

PAGE Llfar's 

tskbuf : . bll<\·/ 
repbit : 
ralshf: . bll<w 
tskhst : .bll<w 
tskbts : .blkw 

;buffer we are working on 
;reply's tstate bit (over l ays ralshf) 
;Clrnount to shift rstate.r'type 
;which host (hostno) 
;saved copy of tasl< state bits 
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TASK.PLR;l PAGE 2 TASK- Store and Forward 

2436 1076 

2438 7078 
243C 9AFE 
243E 4818 
2442 4078 
2446 0001 
2448 8A04 
244A 3008 
244E 6006 

2450 3008 
2454 4878 
2458 30F8 
245C 7049 
2460 7071 
2462 4F78 
2466 9A03 
2468 E421 
246A 9029 
246C 7079 
2470 9A25 

A386 

6388 
154A 

A386 

A386 
0040 
OOAC 
0092 

2000 

OOOC 

(""' 

-

;**** :k***** **ta sl(~*~ * **~~**'k 

Page LCode 

;rl=buffer pointer 
;r2=packet pointer (CHAIN word) 
;r3=CHAN word 
;r4=input modem block 
;r5=output modem block 
;r6=sp 
;r7=subroutines.temp 

routine tsk.uses r1-r5 

lock ltq 

Ida r1.=stq 
call deque.whtsk 

if fa i 1 
unlock ltq 
I'eturn 

endif 
unlock ltq 
Ida r7.=task 
s t a I' 7 • @>p i d 
Ida 1'4. inch(I'1) 
if (rl) . bit. =dscpkt : ;neth 

;acQess TASK queue 

;nol e to process 

:back to loop 

,ooie .,th queue 
;ru~ TASK on next packet 
;so~rce of packet 

Trap 2041.<:Pkt w/discard bit d ~ scarded - page 230> 
else 

Ida r7.dsth(rl) 
ifnot zero :zeho IMP II legal 

:more of TASK over leaf 

.~ 
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c 
Pluribus IMP 1301 PLURIBUS V2.9B 2S-Jun-87 10 : 57 :29 PAGE 233 
TASK.PLR; 1 PAGE 3 TASI<- Stol'e and FOf'lolard 

2472 A2F1 
2474 705F 72FC 
2478 9B21 
247A 4BOF 
247C 8A06 
247E 4078 24C8 
2482 4861 
2484 4078 2FAC 

2488 A201 
248A 7050 63SC 
248E 8B03 
2490 E420 
2492 9011 
2494 4078 25E8 
2498 630E 
249A 9AOO 
249C 7870 0002 
24AO 4FF4 
24A2 9A09 
24A4 7070 0050 
24A8 9B06 
24AA 4078 24C8 
24AE 4078 2554 
24B2 90CE 

24B4 4078 2506 
24B8 90CB 

24BA E5C3 

24BC 4078 24C8 
24CO 4078 131E 
24C4 0001 

24C6 90C4 

;TASK continued 

511 r7, 1 
1da r5,spfrut(r7) 
ifnot minus 

and 1'5 , =routef 
if zel'o 

ca 1 1 tskack 
1 da 1' 6,1'1 
call forus 
l'etuI'n 

endif 
s11 r5. 1 
1da rS,m2pblk-words(rS) 

;get proper S/F route 
;IMP i s n ' t dead 
;~Ihicll I'oute? 
;for us} 
;ACK its source then 
;old buffer pointer reg. 
;and proces s the packet 
;FORUS doesn 't return 

;look up modem block 

if minus ;this modem doesn't exist? 
Trap 20~O,<;No rte for task pkt - page 231> 

else 
call I1cmove,cntrs+nsf ;move count into S/F 

if success 
if byte phflag(r5) . bit. =phup ; 1 ine' s up 

1da r7,slots(rS) ;any free slots? 
ifnot minus ;yes, we can forward it 

call tskack ;ack source 
call tsksf ;queue it on output modem 
return ;all done 

endif 
endif 
if r3 <> =0 

call tskreq 
I' etul' n 

endi f 
endi f 

endif 
call tsknak 
re tur' l1 

endif 
endif 

;from a modem: 
;requeue it for task later 

;refuse and flush a packet 

Trap 2703. < ;Flushing pkt fOl' dead IMP - page 231> 
endif 
call tskack 
call f1usllb.\'l htsk 

endrout i ne tsl< 

;ACK its souI'ce 
:get rid of packet 

653 
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24C8 1076 

24CA 4ECO 
24CC 8C1C 
24CE 4EBO 
2400 8105 
2402 4078 2598 
2406 0001 
2408 9016 
240A 707C 4000 
240E 9AFE 
24EO 4873 
24E2 A6B8 
24E4 4A43 
24E6 3C7C 0072 
24EA 307C 0062 
24EE 4943 
24FO 48F1 
24F2 327C 004E 
24F6 A273 
24F8 347C 0030 
24FC 300C 4000 
2500 4078 14FO 

2504 6006 

(' 
, 

;TSKACK 
;TASK routine to ACK the source of 
;R1/M2 are packet pointer, R3 CHAN 
;R4 = INCH (packet source) 

this packet 
Jord this packet, 

I 
;take appropriate action based on R4 and R3 

routine tskack.arg r3/r4/m2 

if rt.1 > =0 
I . 

; flot a rer'out e or requeued pk t 

: fl, d m a 1105 t if 1'3 = =0 

I 
call tskakh,tskfok ;ACK the ho"t 

I else ;frl m a modern 
lock I ockm( 1'<1) 

Ida 1'7,1' 3 ;wh \ ch ACK group . 
srI r3, H8 ;from CHAN left half 
adel 1'4, r3 

;chJ nnel is free iorbm 1'7, infl'ee(r4) 
eorbm r7,rsex(r4) ;co~plement oeleven sex 
sub r4,1'3 I Ida r7,=1 ;count a packet ACK'ed 
addm r7,mithru(r4) 

;seJ bit of group to ACK 
511 1'7. r3 
iorm r7,snul 1(r4) 
unlock 10ckm(r4) 
call trymod 

endif 
endif 

endroutine tskack 

/", . ) 
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TASK.PLR;l PAGE 5 TASK- Store and Forward 

2506 1076 

2508 4ECO 
250A 8C15 
250C 4078 
2510 0001 
2512 4EBO 
2514 8105 
2516 4078 
251A 0002 
251C 900B 
251E 707C 
2522 9AFE 
2524 4873 
2526 A6F8 
2528 4A74 
252A 3C3F 
252E 300C 

2532 6006 

2534 9002 
2536 1076 

2538 7078 
253C 3078 
2540 7078 
2544 9AFE 
2546 30A8 
254A 3028 
254E 3008 

2552 90FO 

131E 

2598 

4000 

0072 
4000 

0002 
FC04 
A3B6 

63BE 
63BE 
A3B6 

;TSKNAK 
;NACK (negative acknowledge) the source of this packet 
;Rl/M2 are packet pointer: R2 packet CHAIN ~Jol'd. 
;R3 CHAN word this packet. R4 = INCH (packet source) 
;Returns M2 = MAPV2 
;take appropriate action based on R4. R3 

routine tsknak .arg rl-r4/m2.resul t m2 

if r4 > =0 

ca 11 f 1 ushb. \'Iiltsk 

if r3 = =0 

call tskakh. tskfrf 

else 
lock 1 ockm( r4) 

Ida r7.r3 
51' 1 r7. H8 
add 1' 7.1'4 
iorbm r3.infree(r7) 
unlock lockm(r4) 

endif 
return 

end if 

entry tskreq 

setmap m2.mapv2 

lock ltq 

sta r2.@erq 
sta 1'2 . erq 
unlock ltq 

endroutine tsknak/tskreq 

:not from reroute or TASK 

:get rid of buffer 

; fl'om a hos t 

:refuse it 

; f I'om a modern 
;ge t modem 

; ACK gl 'oup 

; free th is input channel 
:done modem 

;enter here to requeue for TASK 

; restol'e map 2 

;acces s task's aux. gueue 

:done task'S queues 
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2554 1076 

2556 48FO 
2558 3079 0092 
255C 70F8 62E8 
2560 3079 0098 
2564 4840 003A 
2568 7079 0002 
256C 4F78 1000 
2570 8A02 
2572 4AC4 

2574 4078 146C 
2578 0101 
257A 48B1 
257C 7070 4000 
2580 9AFE 
2582 3130 0050 
2586 30A4 
2588 3024 
258A 3000 4000 
258E 7870 OOOE 
2592 30F8 OOAC 

2596 6006 

r-

;TSKSF 
;Process a TASK packet for store/fo1ward 
;R1/M2 packet pointer, R2 packet CHAIN word 
;R3 CHAN word for packet, R4 INCH f~r packet 
;R5 is destination modem 

routine tsksf, arg r1/r2/r4/r5/m2 

clear inch(I'1) 

set qt(r1) ~clock ; ; TRACE 

Ida r4,=epriq(r5) 
if typh(r1) . nbit. =pribit 

add r4,=eregq-epriq 
endif 

;no Ve this packet is 

;no J e queue time for 

I . ..t ; assume It's prlorl y 
; it ,Is I'equl CII' 

S/F'd 

trace 

call wheorb,whtsk?whi2m 

Ida r3,=1 
lock I ockm( 1' 5) 

;ch~nge ownership to M2I 

;ge J the modem block 

I 
subm r3,slots(r5) 
sta r2,@(r4) ; ;sregq sprig 
sta r2,(r4) ; ;eregq epriq 
un lock I ockrn ( 1' 5 ) 
ldab r7,motpid(r5) 
sta r7,@lpid 

endroutine tsksf 

;reduce avai lable channels 
;and enqueue the packet 

; do J e \'}; th modem 
; sdrt it 

~ 

-....-/ J 



Pluribus IMP 1301 PLURIBUS V2 . 9B 25-Jun-87 10 :5 7 :29 PAGE 237 
TASK.PLR;1 PAGE 7 TASK- Store and Forward 

;TSKAKH 
;ACK or NACK a hos t from TASK . 
;Inl Ine al' g: TSKFOI( or TSKFRF bit to set in HIBITS 
;R4 has host address. Also optional ly free the trn blk 
;assoclateci with tills message fOI' host (HITRAN, TSKFRE) 

2598 1076 routine tskakh,arg r4, Inllne r1,local r1 
259A 1016 
259C 6017 
259E 307E 0002 

25A2 707C 4000 loci< 1 ockll I (1' " ) ;get a ccess to 110St 
25A6 9AFE 
25A8 7C1C 001E lorb 1' 1,hlblts(r4) 
25AC 8914 If odd & 1' 1 . bit. =tskfl'e ;; tskfoi< 
25AE 4F94 
2580 9A12 
2582 4D94 eOl' r 1, =tsl<fre 
2584 1036 save r3 ;need another temp n0l4 
2586 703C 402E lda r3,hltran+foo(r4) ;11OSt ' s trn blk 
258A 7078 00D2 setmap m 1, mapv2 ; to get to tl'an block 
258E 3078 FC02 
25C2 4878 FF7F lda r7 , =-l?ttl' esv 
25C6 3878 EOOD andbm r7,tr stat+<m1-m2 > (r3) ;release tl'n blk to task 
25CA 7078 OODO setmap m 1 ,Illapvar ; I'estol' e map fOI' every tiling 
25CE 3078 FC02 
25D2 6036 restol'e r3 

endlf 
25D4 381C 001E stab r1,hlbits(I'4) ;11OSt 's flags 
25D8 300C 4000 unlock lockhl(I'4) 
25DC 787C OOOF ldab r7,hinpld(I'4) ;get the 110St I'unn i ng no\·/ 
25EO 30F8 OOAC sta r7. @pld 

25E4 6016 endroutine tskakh 
25E6 6006 

657 

else 



Pluribus IMP 1301 PLURIBUS V2 . 98 25-Jun-87 
TASK- Store and Forward 

I 
10: .57 : 29 PAGE 23.8 

TASK.PLR; 1 PAGE 8 

25E8 1076 
25EA 1016 
25EC 1036 
25EE 1046 
25FO 6017 
25F2 307E 0006 

25F6 9005 
25F8 1076 
25FA 1016 
25FC 1036 
25FE 1046 

2600 7078 
2604 3078 
2608 7038 
260C 9AFE 
260E 704A 
2612 4B48 
2616 4A48 
261A 4E41 
261C 911E 
261E 7071 
2620 9B14 
2622 7638 
2626 9Cl0 
2628 7074 
262A 4EFO 
262C 9COD 
262E 3038 
2632 707A 
2636 3078 
263A 6046 
263C 6036 
263E 6016 
2640 6076 
2642 4FFO 
2644 4007 

2646 49Bl 

,,---

0002 
FC04 
A3C8 

06AO 
003E 
6308 

6300 

A3C8 
FCBO 
FC04 

;CMOVE 
;Move the count for this buffer int~ a new pool 
;Called with R2/ buffer CHAIN addres,s. inline/ address 
;of new counter to lise . Fail return if no cOllnt 
;avail a ble . Return with map 2 set for buffer. . 

routine ncmove. inl ine rl.arg 1'2.locall 1' 1.local r3-r4.result m2 

entry xcmove.81'g 1'1-r2.local r1.locall 1'3-r,1.result m2 

setmap m2.mapv2 

lock r3.nf 

Ida r4.where-chain(r2) 
and r4.~whctr 
add r4.~cntrs 
if r4 <> rl 

Ida 1'7. ( I' 1 ) 
ifnot minus 

if r3 <~ minf 

if (r4) <~ ~O 

;ac1 ess buffer variables 

;old count of this buffer 

;neJ d to move it at all 

;va J ue of new count 
; it needs some of pool 
;bu pool is exhausted 

;anq old count isn't pool 

unlock r3.nf ;ca 
setmap m2.point-chain(r2) 

't use new count 
;fix map2 

fa i I I'eturn 

endif 
endif 
sub r3.~1 

endif 
;OVER 

;borlrow from pool 

-------. 

-../ 
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2648 48Fl 
264A 3174 
264C 9B02 
264E 4ABI 

2650 3271 
2652 4914 
2654 321A 06AO 

2658 3038 A3C8 
265C 707A FCBO 
2660 3078 FC04 

2664 6046 
2666 6036 
2668 6016 
266A 6006 

266C 6017 

266E 4836 
2670 4868 02F8 
2674 1076 
2676 4078 25F8 
267A 9A05 
267C 6076 
267E 4863 
2680 400F 0002 

2684 6076 
2686 4863 

2688 4807 

;CMOVE continued - finish up counters 

Ida r7,=1 
subm r7, (r,l) 
ifnot minus 

add r3 , = 1 
endif 
adclm r7, (r 1 ) 
sub r 1, r4 
addm rl,where-chain(r2) 

endif 
unlock r3.nf 
setmap m2,point - chain(r2) 

endl'out i ne ncmove /xcmove 

;Old CMOVE 

:reducc old count 
:it was from pool 
:return pool c ount 

; increase new count 

:and fi x WHERE for new cnt 

: clone c o unt e l' s 
;set map 2 

;Inllne is new counter, R2 is buffer. return uses 
:M2/R6 for buffer by old convention 

routine ocmove. no5a ve.arg r2/r6 . inline rl,uses rl/r3 

1 da 1' 3, r6 
Ida sp,=lstack 
PUSll r7 
call xCl110ve 
if success 

pop r7 
Ida 1'6,1'3 
sk i p retul' n 

endi f 
pop r7 
1 da 1'6.1'3 

endroutine oCl11ove 

:preserve old R6 
:and get a stack 
; save our ca 1 1 el' 
:our private entry 
:we'll skip on success 
:fix up I'egs 

:signal succes s 

: fix l' eg5 

;non-skip o n fail 

659 
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,r-

'-. 

.INSERT "IMP . WARM",WARM 
. INSRT IMP.WARM 

PAGE 240 

~ 

-./ 
,~, 
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PAGE 241 
IMP . WARM;1 PAGE 

268A 7018 0008 
268E 301C 002C 

2692 4868 02F8 

2696 705C 0020 
269A 702C 4034 
269E 9A04 
26AO 4078 1332 
26A4 2000 

26A6 702C 0032 
26AA 9A04 
26AC 4078 2C9E 
2680 90F3 
2682 701D 0004 
2686 9820 
2688 7028 63CA 
268C 4868 02F8 
26CO 4078 15AA 
26C4 0000 
26C6 008E 
26C8 4078 2870 
26CC 707C 4032 
26DO 90Fl 

.stitle :t::t:* \'Ial'm page 

page HLCode 
"'''''' I'larm Ili . .,, ;, 

-t: :1: * 

start at hi with hilo initialized to higo 

;receive a host going down 

hidown : Ida rl,trmidl(r3) 
sta rl,deadsc(r4) 

hidisc: Ida sp,=lstack 
repeat 

Ida 1'5, iobloc(I'4) 
Ida 1'2 ,Ili sp+foo( r4) 
i fnot zero ; buffel' 

call flush,whhi 

endi f 
Ida 1'2,hibf(r4) 
unt i I zel' o 
jsb r7 ,h i nbl'lt ; in .case 

endrepeat 
hidis3: Ida r 1 , e nel i ( I' 5 ) : ; 11endf 

;get dead status 

in progress . 

i/o is active 

;eom? 
bm hiwait ; found the end of the message being 

Ida r2, junk ; input into junk 
Ida sp,=lstack 
call Ilsioin,O,bufend 

hidis4: jsb r7 , I1i1olfe ;waits 11el'e dUI' i ng nice stop 
Ida r7,hibf+foo(r4) ; ; junk :get rid of input 
bl' Ilidi s3 

661 
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Pluribus IMP 1301 PLURIBUS V2 . 98 25-Jun-87 10:~7:29 PAGE 242 
IMP.WARM; 1 PAGE 2 ~** warm page .** 

2602 8A04 
2604 4078 
2608 90FO 
260A 4891 
260C 381C 
26EO 3008 
26E4 4078 
26E8 701C 
26EC 7079 
26FO 7778 
26F4 9AOF 

2B3A 

001F 
6512 
2B3A 
0002 
OEB6 
180A 

26F6 7018 62EO 
26FA 9BE7 
26FC 4878 FFF3 
2700 3B7C 001E 
2704 703C 002E 
2708 8A07 
270A 4078 2CCC 
270E 4078 5AE2 
2712 303C 002E 

2716 787C 001C 
271A 9A37 
271C 482B 800A 
2720 4078 2C1C 
2724 8120 
2726 9A03 
2728 4008 2C12 
272C 701B 0002 
2730 381C 0027 
2734 4B18 OFOO 
2738 301B 0002 
273C 701B 0004 
2740 4B18 F8FF 
2744 301B 0004 
2748 4B18 FOOO 
274C 8B03 
274E 4C18 0800 
2752 A294 
2754 301C 002A 
2758 9055 

----

; imp has reset host intel'face 
;wait 2/3 second before proceeding 

hiidle : repeat while zero 
cal I hiwm 

endl'epeat 
1 da r 1 , =11I'down 

higo: 

stab r1,hihd{r4) ;start hos ~ as down 
sta rO,ophgo ;tell the ncc 
jsb r7,hiwm ;higo is a l~git di s patch (from bldf/rh) 
Ida rl,hostyp{r4) ;TIR~. VOH or real? 
Ida r7,bittab{rll ;ge , bit fOl' this host type 
tst r7,nonops 
bz l,idis3 ;normal hos ' : discal' d first msg 

hihd 0=> up 1=>down ready l ~ne 2= >down tardy 
4= >nice-stop or soft reset in p ~ogress 

hiwait: Ida rl,myimp 
bm hidis4 ;going down Inice stop -- wait 

Ida r7,=-I?tskfre?hirset 
andbm r7,hibits{r4) ;s01e error paths need this 
Ida r3,hitran{r4) 
if zero ;need new t ~ nblk 

jsb r7 , hittgo ;give us so~e time 
jsb r7,trnput ;get a new trnblk 
sta r3,hitran{r4) 

endif 
hicuml: ;cumstats hook . 

ldab r7 , homode{r4) 
bz hiled2 ;if expecti ~9 old format 

Ida r2,=trnetl+<words *5>-m2(r3) 
j sb r7, I, ; 1 ed i ;read 6 words 
bne hils1 ; if old fornlat · 
tnz hildi2 ; if too sholit 

Ida r1,trtypl{r3) 
stab r1,hipkth+1{r4) 
and r1,=trcbit+pflags 
sta r1,trtypl{r3) 
Ida r1,trhstl{r3) 
and r1,=-1?maxled ; ; gdtmax ;temp default 
sta r1,trhstl(r3) ; bi ~ S for me s blk and r1.=getpri}getmax 
bnm .+6 

ior r1. Ngetpri_-4 
511 I- 1,4 
sta r1 , hihand(r4) 
br I, i 1 ed4 

--..-"" 
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;switch to new format 

275A 4828 OOFF hi led5: and r2.=rnestyp 
275E 4EA4 cmp r2. =cnop 

n 
25-Jun-87 10 : 57 :29 PAGE 243 

:i:~*-

if nop 

2760 8111 bne 11 i 152 ;bad leader fOI' mat 
2762 707C 0002 Ida r7. hostyp( 1'4) ; cl1eck for any non-real 
2766 9A03 tnz 11inop ; ;VDH 110srea I :a 1 ready I' ead 6 words 
2768 4008 2810 
276C 4828 8006 Ida r2.=trledr+<words *3>-m2(r3) 
2770 4078 2C16 jsb r7 , 11 i 1 eclm ;read 4 more wOI' ds 
2774 8ADA tnz hi I di 2 :too sllort 
2776 7018 0004 Ida r1.trmidl-<2 *words > (r3) 
277A 4008 2814 tr hinop3 

; s~/i tch to old fOI' mat if nop 

277E 4078 2828 hi I s1: jsb 1'7,hinopt ;maybe its a NOP 
2782 48A3 hi 152 : Ida I' 2, = c~lI'gf t ; \~rong format 1 eadel' 
2784 4008 2AFC tr hi erl' 

663 
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2788 4828 8002 
278C 4078 2C1C 
2790 8ACC 
2792 7028 0002 
2796 91E2 
2798 4078 2828 
279C 3028 0008 
27AO 7013 
27A2 A792 
27A4 4818 OCOO 
27A8 3018 0002 
27AC 7013 
27AE 4818 003F 
27B2 3018 0006 
2786 7013 
2788 A696 
278A 4818 0103 
278E 4F18 0100 
27C2 9A02 
27C4 4994 

27C6 3018 0004 
27CA 7013 
27CC 4818 8000 

2700 301C 002A 

2704 341B 0004 
2708 7813 
270A 4878 OFOO 
270E 3073 
27EO 489F 
27E2 9A05 
27E4 4E93 
27E6 9103 
27E8 4E94 
27EA 810A 
27EC 4828 FFFO 
27FO 332B 0008 
27F4 4E93 
27F6 8104 
27F8 341B 0008 
27FC 4890 
27FE 381C 0027 

~ 

;here expecting old format leader 

hi led2 : Ida r2, =tl' ledl' +words-m2(1'3) I ;; tl' t ypl 
jsb 1' 7.lliledi ;input two words 
tnz hildi2 ;if too sho~l t 

Ida r2,trledr+words(r3) ;;trtypl 
be hiled5 ; if new format 

jsb r7,hinopt ;a NOP? I 
sta r2.trmidl(r3) 
1 da r 1. (r3) ; ; tr 1 edr 
rrl rl,2 ;place bits fOI': 
and rl.=trcbit+octbit ; trace and octal flags 
sta rl,trtypl(r3) ;to lt ype heade r 
Ida rl.(r3) ;;trledr ;once again : 
and rl.=desti ; just IMP n~mber 
sta rl , trdstl(r3) ;that's des t leader 
Ida rl,(r3) ; ; trledr ;o~ce again : 
srI rl,6 ;host to bottom 
and rl,= < for i mp+desth>_-6 I ;host bits 
if rl . bit. =forimp_-6 ;fo1 fake host? 

sub rl,=nfh ;fakes are 374-377 (octal) 
endif I 
sta rl , trhstl(r3) ; dest host leader 
Ida rl,(r3) ; ; trledr ;( ~awn) once again: 
and rl , =priled ;for priority check 
ior rl.=getmax ; until furt ~er notice 

I ' sta rl.hihand(r4) ;remember for later 
and rl,=getpri}priled ;jU~t priorit y again 
ior rl,=ma x led ; until fUI'ther notice 
iorm rl,trhstl(r3) ;in~o leader 
I dab r 1 , (r3) ; ; tr I edr I 
Ida r7,=hicode ;make leade ~ pretty 
sta r7,(1' 3) ;;trledr trnetl 
and rl,=hicode_- H8 ;10~ 4 bit are msg ~ype 

bz hiled8 ;reg mess 
cmp rl,=ra\~pkt 

be hi 1 ed8 
cmp rl,=cnop ;NOP 

bne Ili led9 
hiled8 : Ida r2,=-I?subtyp 

andm r2,trmidl(r3) 
crop r 1 , = ra\~pk t 

bne hiled9 
iorm rl.trmidl(r3) 
1 da r 1, =0 

hiled9 : stab rl,hipkth+l(r4) 
;continues over leaf 

'C1 r " ,ubtvp 

set subt y p to 3 
no~ a regular message} 
ne~ forma t Iness type 

r----

-....J 
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2802 781C 401 F 
2806 9A05 
2808 701C 402C 
280C 3008 6512 

2810 781C 0027 
2814 A291 
2816 4E18 0011 
281A 8C03 
281C 4008 2AFA 
2820 4089 2824 

2824 2836 
2826 2692 
2828 268A 
282A 2AFA 
282C 2B10 
282E 2692 
2830 2AFA 
2832 2AFA 
2834 2BOC 

hi led4: ldab rl.llihd+foo(r4) ; ;hostllp 
ifnot zero ;host was do~m. 

lda rl.deadsc+foo(r4) 
sta l' O.ophgo 

endif 

;now dispatch on message type 

ldab r1.hipkth+1(r4) 
sll r 1.1 
cmp rl.=hide - hi2-1 
tl hibadc ;yes 

;message t ype 
;set LIP for dispatch 
; out 0 f I' allge? 

j mp @' h i 2 ( I' 1 ) ;dispatch on msg type 

;dispatch table 
hi2: hireg ;0 - reg 

hidis c ; 1 - imp 
i1 i dO~1Il ;2 - host 
hibadc ;3 
hinop ;4 - nop 
hidisc ;5 - mess 
hibadc ;6 
hibadc ;7 - Llsed 
hi ifei ;8 - imp 

hide : 

( patclled to 
format el' I'or 
going down 

for discard 

in code for 
format el' ror 

HI GTIo/Y by PTI P ) 

hibadc I' eference 
l'/i th id 

665 
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PAGE 246 

2836 4878 4085 
283A 3078 OOOC 
283E 782C 001C 
2842 4928 8082 
2846 8806 
2848 4838 8F50 
284C 4A23 
284E 4078 2C16 
2852 7010 0004 
2856 8803 
2858 4008 2C12 

0001 
285C 4868 02F8 
2860 4078 3040 
2864 8A04 
2866 48A2 
2868 4008 2AOE 

286C 7818 0005 
2870 381C 0028 
2874 7018 0006 

2878 9812 
287A 9A11 
287C 4E18 007F 
2880 9COE 
2882 7028 62EO 
2886 9A07 
2888 7618 62E2 
288C 9104 
288E 4078 283A 
2892 90F1 

2894 A291 
2896 7019 72FC 
289A 8803 

289C 4008 2AOC 

~ 

;got a regular message 

hireg: Ida r7,= H4000+ttreq+ttrfnmi ttl' esv ; l-pkt r~quest 
sta r7,trntim+ <0 · trstat >( r3 ~ ;state for errors 
Idab r2,homode(r4) ;padding mode 
sub r2,= H80+2+m2 I 

bnm hireg4 ;don't need to read any padding 
Ida r3,=hipad ;padding goes here 
add r2,r3 I 
jsb r7,hiledm ;read the padding 

hi reg4: Ida r 1 , end i (r5) ;; hendp I 
tm hildi2 ;if leadel' is too sl10rt 

,IF NZ VHA . I 
Ida sp,=lstack ;get us some temps· 
ca I I 11 i vha ; mod i f y leader if need be 

• if fail ;trJubles doing it 
Ida r2,=cldrp ;de~t dead subcode 
tr h i.dead 

endif 
, ENOC 
higtgo : ; pa tched by I PTI P 

Idab 1'1,trllstl+1(r3) dest 110St 

hireg5: 
stab r1,hihost(r4) f0 1 mess num search 
Ida r1,trdstl(r3) dest IMP 

ifnot minus } zero } r 1 > =nimp 

Ida r2,myimp ;ch~ck if we are up 
if nzero & r1 <> mine 

,mul .. a': If no •• and no. fa, u. call hiwm 
bl' hi reg5 ;tr1 again 

endif 
;doJ bl e IMP number sll r 1 , 1 

Ida r1,spfrut(r1) ;get route to this IMP 
bnm hireg3 ; ; spfded ; br.itncll if not dead 

endif 
;del tination dead jmp hi impd 

.~ 
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;Fast Local Ho sts here: 
(use trnb11< as I'easselll b1k) 

2. Call hinbuf 
3. Get nre. l'etul'n nlli space 
4. Bufb gets Tran b1k addl' 

(plus sign to tel I IH to queue RFNM) 
5. Queue buff in tran b1k 
6. If not last pkt go to 2 . 
7 . Link packets and ca II t2hO 

28AO 4078 2CCC hireg3: jsb 1' 7.llittgo ;give us 15 seconds 
28A4 4078 2C60 jsb r7.hinbuf ;start I'ead i ng a pkt 
28A8 8A03 tz hib1k ;cou1dn't get El buffer 
28AA 4008 2B06 
28AE 707B 0008 Ida r7.trmidl(r3) ;raw packet (type 3)? 
28B2 4BFF and r7.=subtyp 
28B4 4EF3 cmp r7. = I'a\olpk t 
2886 8120 bne hi l'egG ;if not a ra~1 packet 
28B8 4078 2C9E jsb r7.hinb\olt ; ~Ia i t for read to complete 
28BC 8A28 bnz 11 i I'ds ;timed out 
28BE 4868 02F8 1da sp.=lstacl< 
28C2 4078 2C06 call hi se t ;use any old I' rnb 1 k (01' 0) 
28C6 9A23 bfai 1 hi I' ds ;hisp failure. 
28C8 4865 1da rG.I'5 
28CA 48F3 1da r7. =rm'lpkt 
28CC 3471 iorm 1'7,(1'1) ; ;midll 
28CE 4078 5A96 jsb r7. fndhac ;check 11ac words 
2802 301E OOOA sta r1.pktll(r6) ; ; hacmem 
2806 8917 bno 11 i I' !lids ; ra\'1 packets pl' oll i b i ted 
2808 7070 4000 1da r7,haccolll(r5) 
280C 701C 0036 Ida 1' 1 . 11 i enci i ( r 4 ) 
28EO 9912 bo hi I' mds ; hardwElI' e errol' 
28E2 8B11 bnm 11 i I' mds ;multi-packet message 
28E4 2079 0002 sta r7 .~lords(r1)+ ; ; m2 
28E8 4E1E 008C cmp r1.=bufend-words(r6) 
28EC 9COC bl hirmds ;too long by one 1101'd 
281:E 4078 205A jsb 1'7. ~lipldl' ; cllecksum packet 
28F2 4078 2B96 call hi2tsv ;give packet to task 
28F6 9AOB bz hi I' ds ;blocked by tasl< 
28F8 707C 4026 1da r7,hipkth+foo(r4) ;for tlll-UPU t 
28FC 702C 4034 1da r2.hisp+foo(r4) 
2900 4008 2A06 tr hil' fsh ;f1ush and count raw packet 

2904 7078 0002 hirmds: Ida r7.l11apv2 
2908 3078 FC04 sta 1'7 . %map2 
290C 4008 2692 hirds: tr hidisc 
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2910 4078 2004 
2914 307B OOOA 
2918 301B 0004 
291C 302C 0026 

2920 4078 2C9E 

2924 9A03 
2926 4008 2A7A 
292A 4877 

292C 9B5A 
292E 8903 
2930 4008 2A82 
2934 4078 2C60 
2938 9A33 
293A 4896 
293C 301B 0000 
2940 4078 2EFA 
2944 9072 

2946 4818 8001 
294A 341C 0026 
294E 4868 02F8 
2952 4078 2C06 
2956 9A38 
2958 4865 
295A 4078 2054 
295E 4078 5AE2 
2962 303C OOOA 
2966 705C 002E 
296A 4898 
296C 6075 
296E 2073 
2970 4991 
2972 8AFO 
2974 4818 4086 
2978 3010 FFFC 
297C 702C 0034 
2980 4078 2B9E 
2984 4853 
2986 703C OOOA 
298A 303C 002E 
298E 4877 
2990 8A08 
2992 3870 0000 
2996 4858 7FFF 
299A 335C 0026 
299E 907F 

/"'"" 

hil'eg6 : jsb r7,mesget : get a mess I" 
sta r7,trluse( r 3) ;no ~e local use number 
sta ri.trhst1(I'3) :has messno, tm b1k num 

; trace goodies go here 

sta r2,hipkth(r4) ; a l d foreiRn use number 

jsb r7 , hinbwt ; wait for b ffer to fill up. 
;waiting fOI' fil ' st pl<t 

higtx : 

;get an 

hlcpt 1: 

hipbl j : 

tnz hipslo ; if timer wl nt off 

1da r7,r7 ; ;hendf 

bm hipkla 
to hiperr 

: PTIP retur~ point 
; yes, single pl<t 
: ; herrf ; if Iready 1 i ne flapped 

bz hipb1j ;no buffer 
jsb r7,hinbuf ;start ne x t IPl<t read 

1da ri, =ttmu1t?ttreq ;ma ~ k trnbl l< as a multi 
eorbm rl,trstat(r3) ; 1 on - request 
jsb r7,tal1yg ;anyalloc rom our dest? 
br hipltO ;yes 

allocate for this guy 
1da rl,=mltpkt}reqtyp ;ma l k us a multi 
iorm ri,l,ipktl,(r4) :in OUI' pkttr 
lda sp, =lstack 
call hiset ; copy heade ~ 

bfail hiplc7 ;hisp failu l e . 
1da r6,1' 5 
jsb r7,hipkte ;set up checksum 
jsb r7,trnput ;get a new ~rnblk 
sta r3,hisav7(r4) ;re~ember new trnblk 
lda r5,hitran(r4) j 
lda ri,=tl'nl/2 
lda r7,(r5)+ ; copy in 01 trnblk c ontents 
sta r7 . (r3)+ 
sub ri , =i 

bnz I,icptl 
Ida ri,= H4000+ttreq+ttmult i ttresv :remember the request 
sta rl.trntim+<0 *trstat >-trn

1

1(1' 5) :set up old trnblk 
Ida r2,hisp(r4) 
jsb r7,Ili2tsk 
1da r5,r3 ;start using new t r nblk 
lda r3 , hisav7(r4) 
sta r3,hitran(r4) 
lda r7.r7 ; did hi2tsk lb10ck? 
bnz 1,1 mg8m 

stab r7,trstat(r5) 
Ida r5. =-1?m1tpkt 
andm r5,hipkth(r4) 
br hipblk :and 

;fr~e trn blk 

maybe 1hi5 might help? 

......./ 



n 669 

Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 249 
IMP.WARM; 1 PAGE 9 :I: :t: 'f: wal-m page 'f:;I- 1: 

29AO 4078 2004 himg8m: jsb r7,mesget ;get ne~1 mess no for mess8 
t,-luse Slloul d be unchanged 

29A4 302C 0026 sta r2, h ipktl1( r4) 
29A8 301B 0004 sta r 1 , t ,-h5 t I (r3) ;messno, tm blk to trnblk 
29AC 702C 0034 hiwa11 : lda r2.hisp(r4) ; l'/a it for req t.o go ollt 
29BO 701A 06AO lda r1,where-chain(r2) 
29B4 4F18 OFC1 tst r1, =- I?whctr?whhi 
29B8 9AOA bz hi ,-eq3 ; if it 's gone 
29BA 4078 2B3A jsb r7, hi\'I111 
29BE 8AF7 bnz 11 i\'/a I 1 
29CO E68F TI-ap 3217,<;Host blkd l- e('l'.les t i 1'19 alloc - page 247 > 
29C2 4008 2AC8 t,- hiu res ;can't ,-elise this buffer 

29C6 E6C6 hiplc7: Trap 330G, < ;Clbbrd hisp requesting alloc - page 247> 
29C8 4008 2AC8 jmp hiures ;release trnblk for inc timeout 

;now ensure l'/e Ilave an allocate 

29CC 4078 2EFA hireq3: jsb r7,tallyg ;any alloc from ou,' dest 
2900 902C b,' hipltO ;yes 
2902 4078 2B3A • j sb r7, hi 1'/111 

2906 8AFB bnz hi r eq3 
2908 E680 Trap 3215,<;l-iost blkd a~/aiting alloc - page 247> 
290A 9061 br hipblk 

290C E6C7 hipk1c: Trap 3307,<;Hisp clbbrd in pkt - page 247> 
29DE 9075 b,- h iUI-es ; 1 et t he mess t ime (.'ut 

29EO 4818 4001 hipk1a : lda rl,=reqtyp+lstpkt ;mark as req for 
hicumt : ; Ilook for cum stats . 

29E4 341C 0026 iorm rl,hipkth(,-4) ;mark lip hi pkth 
29E8 302B OOOE sta r2 .t l-pack(r 3) 
29EC 4078 2060 112tx : jsb r7,hipkt 
29FO 9AF6 bz hipk1c ; Ilisp \<JClS bad 

hicump: ; hook for cum stats. 
29F2 4078 2B96 jsb r7,hi2tsv 
29F6 9A53 bz Ilipbl k 
29F8 702C 4034 lda ,- 2, hi sp+foo( r4) 
29FC 701C 0026 lda r1,hipkth(I-4) 
2AOO 4F18 OOFO if r 1 . bi t. =pktnum ;single pkt message . 
2A04 9A04 

hi ,-fs ll : 
2A06 4078 1314 call oflush,l~hhi ; 1 ast pkt of multi (or raw pkt) . 
2AOA 2000 

endif 
2AOC 705C OOOA lda r5,hisav7(,-4) ;dest of til is message 
2A10 781C 0027 ldab 1'1,hipkth+l(r4) 
2A14 48BO lda ,-3, =0 
2A16 4868 02F8 Ida sp ,= lstack 
2A1A 4078 5B24 call hothl'U, htpmtn 
2A1E 003A 
2A20 705C 0020 lda r5, iobloc(r4) 
2A24 4008 26F6 jmp h;I'/a ; t 
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2A28 4818 0040 
2A2C 3C1B 0000 
2A30 4818 8000 

2A34 341C 0026 
2A38 4078 2060 
2A3C 9AOO 
2A3E 4078 2896 
2A42 9A20 
2A44 702C 4034 
2A48 4078 1314 
2A4C 2000 
2A4E 4818 0010 
2A52 321C 0026 
2A56 4078 2C9E 
2A5A 8A10 
2A5C 4877 
2A5E 9BC7 
2A60 9911 
2A62 707C 0026 
2A66 4B78 OOFO 
2A6A 4E78 0070 
2A6E 9115 
2A70 4078 2C60 
2A74 8AE2 
2A76 E691 
2A78 9012 

r---

'--

;top of packet loop 

hipltO: 

hicumm : 

himess: 

Ida r 1 . = t tgvba ; nO~1 \'Ie havel an a 1 I DC 
iorbm r1.trstat(r3) 
Ida r1.=ml tpkt 

;hDOk for cum stats . 
ior'm r1,hipkth(r4) 
jsb r7.hipkt ;set up head~r and bufr control 
bz hipk1c ;hisp was ba6 · 

jsb r7,hi2tsv ;will flush ~ rnblk if last pkt 
bz hipblk ;hi2tsk tests hitt 

Ida r2,hisp+foo(r4) 
call oflush,whhi 

Ida r1, =-pktnum&pktnum ;inc'rernel1tal packet no. 
addm r1,hipkth(r4) I 
jsb r7,hinbwt ;wait for read to complete 
bnz hipslo ;if timer we~ t off 

Ida r7.r7 ; ; hendf ;eomp 
bm h2tx ;end of message 
bo hiperr ; ;herrf ;rea6

1 

y line flap 
Ida r7,hipkth(r4) 
and r7,=pktnum 
cmp r7.=<-pktnum&pktnum> *7 

be hiplng ; branch if p~ t no=7 
jsb r7,hinbuf ;get a new b~ ffer 
bnz himess ;hitt not run out 

Trap 3221,<;Host blkd middl ~ of 8-pkt - page 248> 
br hipl)l k 

! 
.-...-/ 
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2A7A 48A2 
2A7C 9014 

2A7E 48A5 
2A80 9012 

2A82 7010 0006 
2A86 4F18 0100 
2A8A 9A03 

2A8C E602 
ge 249 
2A8E 9002 
2A90 E6AO 
2A92 4898 
2A94 48AO 
2A96 9008 

2A98 48Al 
2A9A 9005 

2A9C 48FO 
2A9E 307B 
2AA2 48A4 
2AA4 4899 
2AA6 4078 
2AAA 48F3 
2AAC 387C 
2ABO 4868 
2AB4 4078 
2AB8 9AOF 
2ABA 4865 
2ABC 4078 
2ACO 4078 
2AC4 8A19 
2AC6 E692 

2AC8 703C 
2ACC 4878 
2AOO 3B7B 
2A04 9011 

2A06 EGC8 
2A08 90F8 

OOOE 

5BOC 

0027 
02F8 
2C06 

2054 
2B9E 

402E 
FF7F 
0000 

;host error exits 
;first group after message begun 

hipslo: Ida r2, =cs 1 o\'IS ;cslO\ys=2 
br hisubc ;rnark mess as too 

hipbad : Ida r2,=cirnper : imp-detected i/o 
bl' hisubc 

hiperr: Ida rl ,stat ih(r5) 
tst rl,=llquit 

;quit erl' ? 

bz .+6 

slow 

el' I' OI' 

Trap 3002 , <;Host inpu t err (Numerous traps call maint) - page 249> 

br .+4 
Trap 3240,<;Error during host input data - page 249> 

1 da 1'1, =cel'ror ; error dlll' i ng data 
Ida r2,=0 
br 11i 5ub2 

hip 1 ng: I da r 2 , = c long 
bl' 11 i subc 

;fix type too 

;clong= 1 
;mark mess as too long 

hipblk : set trpack(r3) = NO 

Ida r2,=cblock ;cblock=4 
hisubc : Ida rl,=cinctr ; incomplete transmission 
hisub2: jsb r7,hierc ;error code to trnblk 

Ida r7,=inmtyp ;incomplete message 
stab r7,hipkth+l(r4) :to tell dest 
Ida sp,=lstack 
call i"liset 
bfail hisub3 ;bad hisp too} 

Ida r6,r5 
jsb r7,hipkte ;send just the header part (use rl) 
jsb r7 , l1i2tsk 
bnz hidisj :let discard flush hisp 

Trap 3222,<;Task blkd inc msg - page 249> 

;Enter here after error that l ost a buffer from hisp, 
; or fall in if Task refused an incomplete message 
;Just releases the trnblk, so tile message nUl1Iber timeout 

will clean up the message. Not much else we could do 
here except try to get a new buffer from the free 1 ist, 
but I"hy bothel'? 

hiul'es : Ida r3,hitran+foo(r4) ; I' el ease the t l'nbl k 
Ida r7,=-I?ttresv ; otllel' bits al'e all set up 
andb," r7,trstat(r3) 
br tl i d i sj ; fOI' get rest of mes sage 

; erl'or message is actually sent to host by inc r'eply code 

hisub3: Trap 3310, < ; Bad hisp fOI' bad message - page 249> 
br tl i lll'eS 
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2ADA 
2ADC 
2ADE 
2AEO 
2AE2 
2AE4 
2AE6 
2AEA 
2AEE 
2AF2 
2AF6 

E7C4 
48AO 
4EAl 
9102 
48FO 
4897 
307B 
4078 
703C 
4078 
4008 

2AFA 48A2 
2AFC 4891 

OOOA 
5BOC 
402E 
188A 
2692 

2AFE 4878 OFOO 
2B02 3073 
2B04 90F3 

2B06 48A4 
2B08 4899 
2BOA 90FO 

2BOC EFC8 
2BOE 90F4 

2Bl0 701B 0008 
2B14 4B9F 
2B16 4E99 
2B18 8C02 
2B1A 4899 
2B1C A291 
2B1E 4C18 0080 
2B22 381C 001C 
2B26 90E8 

2B28 4E18 0400 
2B2C 91FB 
2B2E 4007 

r--

;host error exits. before message s ~ar t ed. 01' if no recovery 

hidie2 : 
hi impd : 
hidead: 

Trap 3704. < ;dest di e d in hi 1- pa ge 250> 
Ida r2 . =cimpd ;dest IMP dead 
cmp r 2 .=chstd ; is it a de~ t host dead? 

be . ·hl ;yup . use status I 
Ida 1'7.= 0 ; nope. give no s t atll s 

Ida rl.=cdestd 
sta r7. trdeds( 1'3) ; sallie l' eaSOIl for 

hi 211 : jsb r7.11i e l' c 
Ida r3 . hitr a n+foo(r4) 
jsb r7. ledpO ; Pllt this t nn blk on host 

hidi sj : jmp hidisc 

; Got a bad Host-IMP code 

hibadc : Ida r2 . =cillgl 
hierr: Ida rl. =cerrld 

Ida 1'7 . =hicode 
sta r7 . ( r 3) 
br hi 2h 

hiblk : Ida r2 . =cbl o ck 
Ida rl.=c i nctr 
br hi 2h 

; ci 11 gl =2 

; ;trnetl ;n j W fOI'mat 

;host blocked 
; incomplete Itra nsmi s sion 

;Got an error message from a host 

host dead 

hiifei : Trap 7710. < ;Host sent e r r wAi d - pa g e 250> 
br hidisj 

;got a NOP from a host 

hinop: Ida rl . trmidl(r3) ;ge t des ired padding 
hinop3: and rl . =subtyp ;en l r y from old format code 

cmp rl. =hima xp I 
bnl hinop2 

Ida r l.=hima xp ; truncate padding request to maximum 
h i nop2: s 1 1 1' 1 . 1 ; ; \~ords I 

ior rl . = H80 ;indicate new forma t 
hinopl : stab 1' 1.homode(r4) 

br hidi s j 

;check for old format NOP 

hinopt : cmp rl .=cnop_ H8 ; g o t a NOP? 
be h i no pl ; yes. t ake lt 

jmp (r7) 

.. 
J 
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. comnt 
hipok - sleep with immediate wakeup 
hiwm - sleep. wait for event or clock tick . 

These routines are the HI sleep routines; hipok 
sleeps after poking its own PIO; while hiwm sleeps. and wai t s 
either for a tick (hitt positive). or for packet arrival (hitt 
negative). Always returns with hitt in r7. and the cc set 
to match r7. Eventually . convert to stack routines using 
per-host stacks. 

Takes r4 set to host block pointer. 
Returns r3: tran blk. r4: host blk. r5: 
I 
2830 781C OOOF 
2834 3098 OOAC 

2838 9001 
283A 307C 0004 

283E 300C 4000 
2842 4008 1086 

2846 7049 81CO 
284A 705C 0020 
284E 707C 4000 
2852 9AFE 

routine hipok. nosave. 
ldab rl.llinpid(I'4) 
sta 1'1. @>pid 

entl'y hiwm. nosave. arg 
sta 1' 7 .hi 10(1'4) 
repeat 

unlock I ockll i ( 1' 4 ) 
tr loopm 

hi: 
Ida 1' 4. rnb I k s ( I' 1 ) 
Ida 1' 5. iobloc(r 'l) 
lock I ocldl i ( 1'4 ) 

io blk. r6: lstack 

al'g r4. I'esu It 1' 3-1'6 
;poke Ilost input PID to 

1'4. I'esu It r3-1' 6 
;save l'et L",n address. 
;dismiss unt i I ready 
;release pl'ocess state 
;sleep via PID dispatch 

;come here from loop . 
;host bloc k pointer . 
; io device pOinter . 
; lock HI state 

n 
PAGE 253 

sllorten nap. 

2854 702C OOOC Ida r2.hitt(r4) ;Host time r: minus => wait for hardware 
2858 8806 
285A 7070 0006 
285E 4F78 2000 
2862 8AEE 

2864 703C 002E 
2868 4872 
286A 408C 0004 
286E 4807 

while minus & statih(r5) .bit . =hbusy 

endrepeat 
Ida r3 . hitran(r4 ) 
Ida r7.r2 
jmp @> hilo(r4) 

;Transaction block address. 
; set cc on hit t . 
;return to caller . 

endroutine ; ; 11 i pok . 11 i Win 
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.comnt . 
hlwfe - walt forever for hardware to become Idle . 

This routine sleeps. and returns only when 
the host hardware busy bit. hbusy. becomes clear. Uses 
hlwm to sleep . 

Takes r4 = host block pointer. 
Returns r3 .: tran blk . 1'4: host blk. r5: 10 blk. r6:l lstack 
I 

routine hlwfe. nosave. arg r4. resullt r3-r6 
2B70 307C OOOA sta r7,hlsav7(r4) 

2B74 4078 2B3A 
2B78 7070 0006 
2B7C 4F78 2000 
2B80 8AFA 

2B82 707C OOOA 
2B86 4807 

~ 

'--

repeat 
call '1 I I·ml 

while statlh(r5) .blt. =hbusy 

endrepeat 
lda r7,hlsav7(r4) 

endroutlne hlwfe 

PAGE 254 

J 
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2888 4838 0078 
288C 303C OOOC 
2890 304E 0092 
2894 9005 

2896 7038 0006 
289A 303C OOOA 
2B9E 307C 0008 
28A2 302C 0006 

28A6 4878 FFFC 
2BAA 387C 001E 
28AE 4868 02F8 
28B2 4078 146C 
2B86 0001 
2B88 48FO 
2BBA 307A 0350 
2B8E 4078 14AA 

28C2 4078 283A 
2BC6 702C 0006 
28CA 707A 06AO 
2BCE 4F78 2000 
2B02 8A03 
2B04 E699 
2B06 9012 

2808 787C 001E 
280C 9910 
280E 4FF2 
28EO 9AFl 

28E2 707C OOOC 
28E6 8AEO 

2BE8 707C 0002 
28EC 8806 

28EE 4078 1332 
2BF2 2000 
28F4 E69A 
2BF6 9002 
2BF8 E68E 

28FA 48FO 

;Host Input Subroutines 

give a packet to task and ~/a i t unt i 1 task takes it 
calIon r7 - pkt in r2 - clobbers all but r2,3,4 
returns r7 and its cc: O-blocked by task, not zero-0k 
flushes buffer if blocked and c a lled from a back host 

; **. called from backs (gvtskc,d) and hi (gv tskm,hi2tsk) 
; *.* entry point hi2tsv (hi) saves trdstl v ia r3 in hisav7 

gvtskc : Ida r3,=sec3 ;backs wa i t little 
sta r 3 ,llitt(r4 ) ;since no reco vel'y 

gvtskm : sta r 4 ,incll(I' 6) 
br hi 2 t s k 

hi2tsv : Ida r3,trdstl(r3) ; save dest for caller 
sta r3,hisav7(r4) 

hi2tsk: sta r7,htemp7(r4) 
sta r2.htemp(r4) 

repeat 
set r7 = =- l?tskfok?tskfrf 
andbm r7,hibits(r4) 
set sp = =Istack 
call wheorb,whtsk 

set chan- c llain(r 2 ) 

call ttskpu t 
I'epeat 

call hil<ll11 
set r2 = htel11p(r4) 

=0 

set r7 = I<Ihere-chain(r2) 
if r7 . nbit. =wllili 

; make SOlll' c e be host 

; wa i t for ta s k to do its stuff 
;sleep for a I<Ihile 
;get buffer back . 
;check o~lI1el ' sllip 

; not Olll' S any more} 

Trap 3 231 ,< ;Lost buffer in hi2tsk - page 253> 
br fr e t ;; fa i 1 r etul' n 

endif 
setb r7 = llibits(r 4 j 
bodd ret ; ; t s kfok 

;l<Ihat did task do? 
; all o k . re t u r n success 
; r efuse d. tr'Y again until r7 . bit . =tskfrf 

endl'epeat 
set r7 = hitt(r4) 
until zero 

endl'epeat 
set r7 = hos t y p(r4) 
if minus 

;1' 6 left b y hi \~m 

ca 11 f 1 USll, ~/llll i 

; c heck timeout 
;timed out, refuse host 

; tell 110St ~JI,a t Ilappened 
: but if back, l o se buffer 

Trap 3232, < ;Bk blkd awaiting task - page 253 > 
else ; reals and fa kes jus t find out 

Trap 3216, < ;Host blkd awaiting ta s k - p a ge 253 >' 
endif 
f I' et : 
Ida r' 7, =0 
ret: 

: a c tua II y l'etLII' 1l 0 in 1'7 (fa j 1 ret) 
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2COO 7020 0006 
2C04 4F28 0100 
2C08 9A02 
2COA E603 

2COC 48AO 
2COE 4008 2AFC 

2C12 48A1 
2C14 90FO 

2C16 7010 0004 
2C1A 98FC 

2C1C 307C 0008 
2C20 302C 0006 
2C24 4813 
2C26 4818 1FFE 
2C2A 4921 
2C2C A694 
2C2E 7418 0002 
2C32 4832 
2C34 4868 02F8 
2C38 707C 0002 
2C3C 40FF 12BE 
2C40 4078 2870 
2C44 7070 0004 
2C48 990C 
2C4A 757C 0006 
2C4E 7013 
2C50 4818 OFOO 
2C54 4E18 OFOO 
2C58 4F78 1FFE 
2C5C 408C 0008 

PLURIBUS V2.98 25-Jun-87 10:57:29 PAGE 256 
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hi I ede: Ida r2.statih(I'5) 
if 1'2 . bi t. =hquit 

TI'ap 3003,<;Host input el' r in I eadel' - page 254> 
endif 
IdCl 1'2, =ce l'r 32 ; el'ror in I eCldel' 01' padding 
tr hierl' ; I'eport the erl'ol' 

hi Idi2: Ida r2 . =cshol' t ; leader' and pCldding is too short 
tr Ili err 

; set up input parameters to point to l eader storage area 
;call with r3 pointing to first desired data word, 

r2 pointing to last word, omit map 
;return eo~ indicator as sign in r7 

cc nz if too short, e if new format (usually) . 
;entry points : hiledi for initial read, Ilileclrn to read 

more leader or padding 

hi I edrn: I da 1'1, end i ( r5) ;; hendf 
bm hildi2 ;if too short 

hiledi : sta r7,htemp7(1'4) 
sta r2.htelllp(r4) 
Ida rl,r3 ; ;trnblk ;start leder input here 
and rl,=packm ;now pa ck this place 
sub 1'2 .1'1 ;Iength fOI' input 
srI r'1,4 
ior rl,mapv2 
Ida r3,r2 ;move arg to the right place 
Ida sp , =lstack 
Ida r7,hostyp(r4) ; input b y host type 
call (O' llitable(r7) 
j s b r 7 , 1"1 i w f e 
Ida r7,endi(r5) ; ;herrf 
bo hi lede ;erl'OI' dLlI'ing leCldel' 

eor r7.htemp(r4) ;check length 
Ida rl.(r3) ;;trnetl 
and rl.=llicode 
cmp r1,=h icode ;return c c 
tst r7,=pClckm ;cc nz if too short. e if new format 
j rnp @hternp7 (1' 4) 
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. comnt . 
hinbuf - set up a new host input buffer. 

This routine gets a new buffer for host input, then 
sets up the host interface to read into that buffer. If it 
can't get a buffer, it sleeps a tick, then tries again. 
If that fails, it will trap, and return a zero condition code. 

Takes r4: host blk . 
Returns r3 : tran blk, r4: host blk, r5: io blk 
I 

routine hinbuf, arg r4, nosave 
sta r7,htemp7(r4) ;save return address 2C60 307C 0008 

2C64 4868 02F8 1 da sp, ~ 1 stack ; s'tack needed by f ,' eget and hs i 0 in 

2C68 4078 13C6 
2C6C 200E 
2C6E 8A04 
2C70 4078 2B3A 
2C74 8AFA 

2C76 8A03 
2C78 E68A 
2C7A 900F 
2C7C 302C 0032 
2CBO 7078 0002 
2C84 3078 FC04 
2C88 705C 0020 
2C8C 4078 15AA 
2C90 0010 
2C92 008E 
2C94 703C 002E 

2C98 408C 0008 
2C9C 4807 

(' 
'--

repeat ;try to get host input buffer. 
call freget.whhi+nhi ;get buffer. 

until succeed 
call hiwm 
until fail 

endrepeat 

if fa i 1 

; \~e got it} 
;sleep a tick 
;zero ~> timed out . 

; fail ~> timed out 
Trap 3212, < ;Host 

el se 
blkd awaiting free buffer - page 255> 

; got buffer . 
sta r2, hibf (,'4) 
setmap m2,mapv2 

;save buffer chain word . 
;needed by hsioin 

Ida r5,iobloc(r4) ;device add~ess for start 
call hsioin,data,bufend ;host s lart input 

Ida ,'3,hit,'al1(,'4 ) ;set cc non-1ze,' o 
endif 
jmp Phtemp7(r4) ; return to caller . 

endroutine hinbuf 

input 

-----
.J 
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2C9E 307C 0008 
2CA2 4878 FDA8 
2CA6 307C OOOC 
2CAA 4078 2830 
2CAE 4078 2CCC 
2CB2 702C 4032 
2CB6 302C 0034 
2CBA 707D 0004 
2CBE 307C 0036 
2CC2 4898 
2CC4 7F1C 001E 
2CC8 408C 0008 

2CCC 4818 0258 
2CDO 301C OOOC 
2CD4 4007 

;wai t for input to finish 
: return r2 hisp .r 7 hiendi, cc nz means reset 

hinb~/t : sta 1'7,htemp7(1'4) 
Ida r7 ,:-sec 15 : ini t hitt for 11a rd\'/a I"e 
sta r7, hi tt (r4 ) 
jsb 1' 7,11 i pok : wait fOI' host 
jsb r7,hittgo ;set sofh/are t illlel' 
Ida r2,11ibf+foo(I'4 ) 
sta r2 , I,i sp( 1'4) : retul'l'ls hisp In 1'2 
Ida r7 ,endi (1'5) ;save hal'dware length in hstblk 
sta 1'"7 , 11 i end i ( I' 4 ) ; I'eturns endl in 1' 7 
Ida l' I,:hil'set ;set cc nz if \'/e \~I? I ' e I' eset 
tstb rl,hibits(I'4) 
jmp (5l 11temp7 (,'4 ) 

hittgo: Ida rl,:sec15 : nol'mal time f or a host 
sta rl,hitt(r4) : now waiting for imp 
jmp (r7) 
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2C06 1076 
2C08 702C 4034 
2COC 4078 1500 
2CEO 2000 
2CE2 8A04 
2CE4 6076 
2CE6 4FFO 
2CE8 4007 

2CEA 4851 
2CEC 7078 808C 
2CFO 3078 FC06 
2CF4 1076 
2CF6 7078 0002 
2CFA 3078 FC04 
2CFE 4A18 2000 
2002 48FO 
2004 2071 
2006 707B 0002 
200A 2071 
200C 48FO 
200E 2071 
2010 7078 62E2 
2014 2071 
2016 787B 0004 
201A 2871 
201C 707C 0030 
2020 787F 6937 
2024 2871 
2026 707C 0026 
202A 2071 
202C 707B 0006 
2030 2071 
2032 707B 0008 
2036 4B78 FFFO 
203A 3071 
203C 7078 0000 
2040 3078 FC06 
2044 6076 
2D46 3078 FC04 
204A 4918 2000 
204E 302C 0034 
2052 6006 

r--

;Set up the header of a packet 
;Call: r7/return. r 4/host . r3/trnblk 
; Return : rl/=midl1(I' 5). r2/llisp(I'4). r5 / buffel' unpack.ed 

rl is arg to hipkte below for error case . 
Bad buffer in l1isp returns fail condition . 

routine hiset. arg r3-r4. result rl-r2. result r5 
Ida r2.hisp+foo(r4) 
ca I I unpck c . \·,1111 i 

if fail 
fail return 

endif 
Ida r5,rl ; I' 1 wi II mo ve through packet. 
set %map3 m2 11s lfptr :copy map2 to map3 

save r7 :we'll need this aga in 
setmap m2.mapv2 :so we can get to tl' nbl k 

add 1'1. #1113-rn2 ; reference buffel' tlll' ough map3 
Ida 1' 7, =0 
sta 1' 7.(r·I)+ ; : neth ~ 0 
Ida r7.trtypl(r3) ;flags 
sta 1' 7.(rl) + : : t y pl, 
Ida 1' 7.=0 
sta 1' 7.(rl)+ : : cl1klFO 
Ida r7.rnine ;l11y imp number 
sta 1' 7 .(r l) + ; : srcl, 
Idab r7.trhstl(r3l :mesnurn 
stab r7.(rj)+ :: seqh 
Ida r7.hioldb(r4) :message bl o ck this message 
ldab r7,tmctl+l ( r7) ; rmblk num 
stab r7. (rl)+ : : seqh4· 1 
Ida r7,hipkth(r4) :pkth set up 
sta r7.(r1)+ : : pkth 
Ida r7,trdstl(r3) :dest IMP 
sta r7.(r1)+ : : dsth 
Ida r7,trmidl(r3) :messid. subt y p 
and r7.=messid :subtyp must be 0 
sta r7.(r1) : :midl, 
setmap m3.mapvar :fix map3 

restol'e r7 : buffer map 
sta r7,%map2 ;restore it 
'sub r 1. Ilrn3-rn2 : fi x buffer pointer 
sta r2,hisp(I'4) : restore I, i sp. 

endroutine hiset 

~ 
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2054 307C 0008 
2058 900F 

205A 307C 0008 
205E 9013 

2060 307C 0008 
2064 4868 02F8 
20G8 4078 2C06 
206C 9A2B 
206E 4865 
2070 701C 0036 
2074 8B08 
2076 4878 4000 
207A 347E OOOA 
207E 48F4 
2080 3C7C 001E 
2084 4916 
2086 4B18 lFFE 
208A 301E 0090 
208E 4878 008C 
2092 4971 
2094 9B19 
2096 4816 
2098 4868 02F8 
209C 4078 1704 
20AO 3039 0004 
20A4 703C 002E 
20A8 70F8 62E8 
20AC 3079 0096 
20BO 3049 0092 
20B4 7078 0002 
20B8 3078 FC04 
20BC 4861 
20BE 705C 0020 
20C2 408C 0008 

20C6 E6FO 
20C8 7018 0002 
20CC 3018 FC04 
?nn() 4()(),Il ?A7E 

;Set up header and checksum packet 
;Call Hipkt with args as for hiset (previous page) 
; it calls hiset first thing 
;Call hipkte with preferred endpointer in rl to handle 
; error cases to send inc msg to destination . 
;Return: 
; r2/ hisp(r4), r3/hitran(r4), 1'5 / iobloc( r 4), 1' 4/host. 
;Bad hisp in hiset returns zero condition code . 
;uses htemp7(r4) and temp2 
;return with mapv2 in %map2 in all paths 

;Special entry with rl/ =midh(r6) for error case 
;r2 is not used b y this entry point 

hipkte: sta r7,htemp7(r4) 
br Ilipk 1 

;Special entry with rl/ haccom word for raw packets 
hipktl' : sta r7,htemp7(1' 4)' 

br 11ipk2 

hipkt : sta 1' 7, htemp7 (r4) 
Ida s p,=l s tack 
call 11i set ;set up headel' f i I' st 

bfa i I 11ipk3 : hisp failure 
Ida rG ,1 ' 5 
Ida r 1, hiendi (r4) ;and i t s end pointer . 

bnrn l,ipk2 : ; 11endf 
11ipk 1 : Ida r7, ~ lstpkt ;At end: put in last packet bit 

iorm r7,pkth(r6) 
Ida r7, =t skfl'e ; tell task to I' e 1 ease trnblk 
i ol' brn 1' 7 ,Ilibi tS(I' 4) 

l1ipk2 : sub r 1, r6 
and r 1, =packm 
sta rl,bufe(,' 6) ; pl'ope r 11arcfwa re .end 
Ida r7,=bufend-hrdoff 
sub r7 , 1' 1 
bm hi pkel' 
Ida 1' 1,1' 6 
Ida sp,=lstack 
call pcksubl' ; length in BUFE already 
sta 1' 3 , chkh( I' 1) 
Ida r3,hitran(r4) 
Ida 1'7, @clock 
sta r7,it(I'1) 
sta r' 4 , incll(rl) 
setrnap m2,mapv2 

Ida r6,rl 
Ida r5, iobloc(r4) ;set condition code non-zero 

hipk3: jmp @l lltemp7(r4) 

hipkel' : Trap 3360, < :HI bad packet length - page 258> 
Ida l'l,IIIapv2 
sta r 1 , %rnap2 
illia I, i abad :00 inform OLlI' HOST 
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2DD4 307C OOOA 
2DD8 705C 0030 
2DDC 4078 2E42 
2DEO 4858 0380 
2DE4 9006 

2DE6 767D 6934 
2DEA 8105 
2DEC 4078 2E42 
2DFO 707C 0028 
2DF4 4958 0010 
2DF8 8BF7 
2DFA 4858 0370 
2DFE 707D 6932 
2E02 8BOF 
2E04 706D A930 
2E08 9AFE 
2EOA 707D 6932 
2EOE 8B07 
2El0 707D 6938 
2E14 4FFC 

0001 
2E16 9A03 
2E18 4008 59E6 

2E1C 300D A930 
2E20 4958 0010 
2E24 8BED 
2E26 702B 0006 
2E2A A2Al 
2E2C 706A 72FC 
2E30 8B03 
2E32 4008 2ADA 

2E36 4078 2B3A 
2E3A 8ACF 
2E3C E68C 
2E3E 4008 2B06 

r-' 

; Get a message numbel' for an input message. a I'equest for 8. 
;or an incomplete message. 
;return rl: mess num.10ca1 tm block (trhstl). 

r2: fOI'eign use (pktll). r7: local use (tr1use). 

mesget: sta r7.llisav7(r4) 
mgOO: Ida r5.llioldb(r4) 

jsb r7.mgtest ; clleck last used tm IJlk 
Ida r5.=tmnum+tm1en 
br mg03 

mg02 : cmp r7.tmhost(r5) 
bne mg04 
jsb r7.mgtest ;clleck all curl 'ent tm blks 

mg03 : Ida r7.llihost(r4) 
mg04: sub 1'5, =tml en 

bnm mg02 
Ida r5.= < tmnum-l >~ tmlen 

mg05: Ida r7.tmimp(I' 5) 
bnm mg06 

Ida r6.tmlock(r5) 
bz .-4 

Ida r7.tmirnp(r5) 
bnm mg08 

Ida r7.tmmess(r51 
tst r7 . =ageO '" HC 

. if nz LBig ;must jump to common 
tnz rng07 ; found a free tm blk 

. iff 
bnz mg07 ;found a free tm blk 

.endc 
mg08: sta rO.tmlock(r5) 
mg06: sub 1'5. =tml en 

bnm mg05 
mg09 : Ida r2.trdstl(r3) :check dest imp state 

511 r2.1 
Ida r6.spfrut(r2) : I' eacllab 1 e? 
if minus : ; spfded 

jmp llidie2 ;destination dead 
endif 
call 11iwm 

bnz mgOO ; no timeout yet 
Trap 3214. < ;Host blkd awaiting rnes num or blk - page 259> 

mg01 : tr hiblk 

~ 
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FCOO 0400 page ~Iat'ln ; r'est is low-duty path 

59C6 4078 1314 mg15: call of I Llsll. \·,1111 i ;delete tl1is \·,hen it's a back host 
59CA 2000 
59CC 705C 0030 Ida 1'5 .hioldb( 1'4) ; I'el ease tl1is tin blk 
5900 7060 A930 Ida I'G.tmlock(r5) 
5904 9AFE bz . -4 
5906 4878 8000 Ida r7.=sign 
590A 3470 6932 iorrn r7.trnilnp(r5) 
590E 3000 A930 sta rOo tlnl ock( 1'5) 
59E2 4008 2B06 jrnp hiblk 
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;found a free tm blk 

59E6 305C 0030 mg07 : sta r5,hioldb(r4) 
59EA 706B 0006 Ida r6,trdstl(r3) 
59EE 3060 6932 sta r6,tmimp(r5) 
59F2 706C 0028 Ida r6,hihost(r4) 
59F6 3060 6934 sta r6,tmhost(r5) 
59FA 706C 002A Ida r6,hihand(r4) 
59FE 3060 6936 sta r6,tmctl(r5) 
5A02 7060 6938 Ida r6,tmmess(r5) 
5A06 4A68 0010 add r6,=llIseO ;new use of tllis blk 
5AOA 4B68 OOFO mg21 : and r6,=lllse+<0*age>+ <0*messno > 
5AOE 3060 6938 sta r6,tmmess(r5) 
5A12 4868 40FF Ida r6,=tminit+ HFF 
5A16 3060 693A sta r6,tstate(r5) 
5A 1A 786C 0010 ldab r6,holhn(r4) ; \~hich local host I am 
5A1E 3060 693E sta r6,tmstp(,'5) ; ;tmstop,tmalt, ,tmlh~ 
5A22 3000 A930 sta rO,tmlock(r5) 
5A26 4078 39BO jsb r7,getf,'e ;watch htemp7 
5A2A 4878 5000 Ida r7,=qertyp+pribit ;for t yph 
5A2E 307E 0002 sta r7, typh( ,'6) 
5A32 707C 0030 Ida r7,hioldb(r4) 
5A36 703F 6932 Ida r3,tmimp(r7) ;destination IMP number 
5A3A 9B29 bm mg23 ;dest IMP died 
5A3C 303E OOOC sta r' 3 , ctsth(r6) ;where to reply to 
5A40 7038 62E2 Ida r3,mine ; my IMP number' 
5A44 303E 0006 sta r3,srch(r6) ; into buffer' 
5A48 783F 6939 ldab r3,tmmess+l(r7) ;; luse, age 
5A4C A6B4 srI r'3,4 ;position luse to I o~/-order 
5A4E 7C3F 6936 iorb r3,tmctl(r7) ;handl ing t y pe 
5A52 383E OOOE stab r 3,midh(r6) ;midh left half 
5A56 A6F4 srI r7 ,4 ;block num to r'ight 
5A58 387E OOOF stab r7,midh+l(r6) ;midh right half 
5A5C 48B9 1 da ,'3, =gabtyp ;get-a-block 
5A5E 303E OOOA sta r3,pkth(r'6) ;pkt cod in pkth 
5A62 4078 5A96 j sb "7, fndhac ;find the hac words 
5A66 301E 0010 sta rl,data(r6) 
5A6A 7010 4000 Ida rl,haccom(r5) 
5A6E 301E 0012 sta rl,data+2(r6) 
5A72 4816 Ida r 1 , r6 
5A74 4838 0014 Ida r3,= <data+4> 
5A78 4868 02F8 Ida sp,=lstack 
5A7C 4078 17C8 call lpcksllbr ;calculate chec ksum 
5A80 3039 0004 sta r3,chkll(r1) :and stick it in packet 
5A84 4861 Ida r6 , r'1 
5A86 4078 2B90 jsb r7,gvtskm ; nO~1 put it into store-and-forward 
5A8A 9A9E bz mg15 ;timed out, give up trn b 1 k 
5A8C 4078 131A mg23: call of I Sllb , whh i ;give it LIp , tsk has ·i t 
5A90 2000 
5A92 4008 2008 tr mgOO 

,/'" 

-.-/ 
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2E42 4F58 FCOF 
2E46 9A03 
2E48 E611 
2E4A 901C 
2E4C 7060 A930 
2E50 9AFE 
2E52 706B 0006 
2E56 7660 6932 
2E5A 8112 
2E5C 706C 0028 
2E60 7660 6934 
2E64 8100 
2E66 786C 0010 
2E6A 7E60 693F 
2E6E 8108 
2E70 706C 002A 
2E74 7560 693G 
2E78 4868 FOOO 
2E7C 9A04 
2E7E 3000 A930 
2E82 4007 

2E84 305C 0030 
2E88 7070 693A 
2E8C 890A 
2E8E A3Fl 
2E90 992C 
2E92 8BOA 
2E94 7060 6938 
2E98 4FEC 
2E9A 9A03 
2E9C 4008 5AOA 
2EAO 3000 A930 
2EA4 90Cl 

page HLCode 

;subroutine to test transmit msg block 
;retul'n if fail, go to main line via hisav7 

mgtest : tst r5,= HFCOF ; ;rmnum tmnum I'mlen tmlen 
bz .+G ; " $ 

TI'ap 302 1 , < ; i I I ega I message blk ill 11 i -
bl' mtest2 ; * $ 

Ida 1'6 , tin locI< (r5) 
bz . -4 

Ida r6,trdstl(I' 3) ;dest JMP II 

cmp 1'6,tmimp(r5) 
bne mtestl 

Ida r6, hillost (,'4) ; clest, . sl'ce ilost 
cmp r6,trnilost(r5) 

bne rntestl 
lclab rG, ilollln( 1'4) ;my source ilost # 
cmpb 1'6, tnrllln( 1'5) 

bne rntestl ;different IMP in me 
Ida rG , hihancl(r4) ; handl i ng type 
eor 1' 6,tll1ctl (r5) 
ancl I'G, =getha n 

bz Ingl0 ; til is is tile I' ight block 
mtest 1 : sta rO,trnlocl«r5) 
mtest2: jmp (1' 7 ) 

mgl0: sta r5,lliolcllJ(r'4) 
Ida r7,tstate(r5) 
bno II1g11 ; st i I I busy 

1'1 I 1'7, 1 : i nteres t i ng bits to ocld, 
bo mg22 - ; :tmrset ;block 'vias I'eset 
bnll1 IIIg12 ; : till in i t ;blocl< not being 

Ida 1'6, tmmess( r5) 
tst r6 , = ageO '" HC 
tnz rng21 ;resend get-a-l:Jlock 

;*$ 

page 262> 

#s 

sign 

init 

mgll : sta rO,tllllock(r5) ; \·/a it, then t l'y it again 
tr rng09 

685 
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;more of mgtest subr 

2EA6 7070 693E mgl2: 
2EAA 9BFB 
2EAC 7810 693B 
2EBO A691 

Ida r7,tmstp(r5) ; ;tmstop 
bm mgl1 ;if stop bit is on wait 

ldab rl,tstate+l(r5) 
51' I r 1, 1 

PAGE 265 

2EB2 3810 693B 
2EB6 4893 

stab 1'1, tstate+ 1 (r5) 
Ida rl,=msto - H8 
iorbm rl,tstate(r5) 
Ida 1'1, tmmess(r5) 

;set inc q t imel' 

Ida r7, =messO( r 1 ) ; i ncr lIless num 

2EB8 3Cl0 693A 
2EBC 7010 6938 
2ECO 4879 0100 
2EC4 4FFC tst r7,=ageO* HC ;reduce age to 4 (or nop) 
2EC6 9A03 bz mg 13 ; 5 til I young 
2EC8 4CFF ior r7.=age 
2ECA 49FB 
2ECC 3070 6938 mgl3 : 
2EOO 7020 6936 

sub r7,=age-<ageO~4> 
sta r7,tmmess(r5) 
Ida r2 . tmctl(r5) 

2E04 3000 A930 
2E08 4B28 OFOO 
2EOC A604 
2EOE 4B18 FFOO 
2EE2 4C15 
2EE4 408C OOOA 

sta rO,tmlock(r5) 
and r2,=fuse ;foreign use for pkth 
sr I 1'5, tl 
and rl,=messno 
ior r 1,1'5 
j mp @lhi sav7 ( 1'4 ) 

; I oca I tm block 1/ 

2EE8 8BOC mg22 : bnm mgl1 ;block was being reset : wait 
;dead status 2EEA 7070 693C 

2EEE 7820 6938 
2EF2 3000 A930 
2EF6 4008 2AOE 

FCOO 0400 

5A96 701C 0028 
5A9A 301E 0008 
5A9E 781C 0010 
5AA2 4998 
5AA4 A398 
5AA6 7418 62E2 
5AAA 4858 0010 
5AAE 5610 40EO 
5AB2 9102 
5AB4 88FO 
5AB6 7010 40CO 
5ABA 4007 

~ 

Ida r7.tmdeds(r5) 
ldab r2,tmmess(r5) 
sta rO,tmlock(r5) 

;and subtype 

jmp hidead ;send reply(ies) 

page Warm 

;set up hac stuff for get-a-block and raw packets 
;returns rl:hacmem, r5:offset to hacs 

fndhac: Ida rl,hihost(r4) 
sta rl.seqh(r6) 
ldab rl.holhn(r4) 

;both callers need this 

sub rl,=nfh·words ;use real number, minus 
rll rl, H8 ;swap bytes 
ior rl.mine ;low bits FF if Fake 
Ida r5,=lhaccs ;how many specials 
cmp rl.hacspc(-r5) 

be .+4 ;got a match 
bnlp .-6 ;look more (first is default) 

Ida rl,hacmem(r5) 
jmp (r7) 

if fake 

.-/ 
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;allocate a free transaction block 
; In : 1' 4 out : r4 host.r3 pntr to block.r5 unc hanged. others smash 

5ABC 4A38 0010 trnpt2: add r 3 . ~tl'nl ;nex t slot 
5ACO 4E38 8F50 cmp r3.=trnblk+trntot 
5AC4 811A bne trnptl ;back fOI' more 
5AC6 3008 A4A8 sta rOo tl' lll ok 
5ACA 307C 0008 sta r7.htemp7(r4) 
5ACE 4078 2B3A j sb r7.lllwm 
5AD2 8A06 bnz tl'npt4 ; If hltt=O we are blocked 
5AD4 E690 Trap 3220. < ;Host blkd awaiting trnblk - pag,e 264 > 
5AD6 48.,8 0258 lda r7. =secI5 ;take another shot at It 
5ADA 307C OOOC sta r7 . hitt(I' 4) 
5ADE 707C 0008 trnpt4 : lda 1' 7. Ilternp7 (1' 4 ) 

5AE2 4838 8910 trnput: lda r3.=tl' nblk 
5AE6 701C 0002 lda r 1. hostyp( r4) ; ;VDH ;fake? 
5AEA 4E92 If rl <> Il llosfake ;no. u s e f i I' st t\~O slots 
5AEC 9103 
5AEE 4A38 0020 add r3. =2 'Qrnl ; else reser ve 2 slots for DDT 

endlf 
5AF2 7018 A4A8 lda rl.trillok 
5AF6 9AFE bz .-4 

5AF8 781B OOOD trnpt 1 : ldab rl . tl' stat(r3) 
5AFC 8AEO bnz t r npt2 ; til Is tl'n bl k bus y 
5AFE 4818 4080 lda r 1. = H4000+ttresv ;block no\·/ belongs to HI 
5B02 301B OOOD sta rl.trstat+ <0 * trntlm >(r3) 
5B06 3008 A4A8 sta rO.trnlok 
5BOA 4007 jmp ( r7) 



Pluribus IMP 1301 PLURIBUS V2 . 98 25-Jun-87 10:57 : 29 PAGE 267 
IMP.WARM;1 PAGE 27 *** warm page ** * 

;Give our Host a 2-wd message 

;Enter at hierc with r1/reply type, r2 / dead 110St status 

580C 1528 0008 hierc: eor r2,trmldl(r3) ;save subtype In midI leader 
5B10 4BAF and r2,=subtyp 
5812 3528 0008 eorm r2,trmldl(r3) 
5B16 381B 0003 stab r1,trtypl+1(r3) ; save I'ep I y type in leader 
5B1A 4818 0078 Ida 1'1 , =sec3 
581E 301C OOOC sta r1.hltt(r4) ;give us a 1 i ttl e time 
5822 4007 jmp (r7) 

;Get our HOST an allocate 
;sklp return on failure . , tstate in r1 

page HLCode 

2EFA 705C 0030 tallyg: Ida r5,hioldb(r4) 
2EFE 7010 A930 Ida r1,tmlock(r5) 
2F02 9AFE bz . -4 
2F04 7010 693A Ida rl,tstate(r5) 
2F08 4F18 3COO t s t r 1 , = t ma I I 
2FOC 9A06 ifnot zero ;found an allocate 
2FOE 4918 0400 sub r 1, = tma II 0 
2F12 3010 693A sta rl,tstate(r5) 
2F16 49F2 sub r7,=2 

endif 
2F18 7018 12EA Ida r1, lngltnp 
2F1C 9804 if tnl nus } r1 mine ;this IMP get extra allocate? 
2F1E 7618 62E2 
2F22 8104 
2F24 7018 12E8 I da r 1 , I nga I I ;yes, get Its value 
2F28 9002 el se ;no, use default 
2F2A 489A I da r 1 , = i n i a I I 

endif 
2F2C 7010 693E eorb rl , tmstp(r5) ;set timer' field 
2F30 4818 003F and r1,=tmalt 
2F34 3010 693E eorbm r1,tmstp(r5) 
2F38 3000 A930 sta rO,tmlock(r5) 
2F3C 400F 0002 jmp 2 (1' 7) 

f ~----. 

----/ 
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. comnt 
hothru - accumul ate host througllput. 

This routine is called both by IH and HI, to add in 
the throughput contribution of a given message to the throughput 
totals for a given host. 

FCOO 

5B24 
5B26 
5B28 
5B2A 
5B2C 
5B2E 
5B30 
5B34 
5B36 
5B38 
5B3A 
5B3E 
5B40 
5B44 
5B48 
5B4A 

5B4C 
5B50 
5B52 

5B56 
5B58 
5B5A 
5B5C 

585E 
5B60 
5B62 
5B64 
5B66 

Call \~ith: . 
ldab rl,pkth+l ;number of packets in this message . 
Ida r3,<number of word s > 
Ida r4,<host blk > 
Ida r5,<source / destination IMP word > 
ca 1 1 hotlll'u 

htpmfn/htpmtn ;for IH and HI respectively . 

0400 

1076 
1016 
1026 
1046 
1056 
6027 
307E 0008 
4A42 
A694 
4A91 
323C 0010 
A201 
7050 72FC 
4B58 800F 
8A02 
4AC8 

321C 0004 
8403 
311C 0004 

4891 
3214 
8402 
3114 

6056 
6046 
6026 
6016 
6006 

Page \'!al'ln 

routine hothru. local rl-r2. inl ine r2. loca l r4-r5, arg rl , arg r3-r5 

add 1' 4. r2 
sr 1 1' 1,4 
add 1'1, = 1 
addm r3,htpwti-htpmtn(r4) 
s 11 r5. 1 
Ida r5.spfrut(r5) 
and r5,=routef+spfded 
if zero 

add r4.=htppfl-htppfn 
endif 
addm rl,htpptn-htpmtn(r4) 
if carry 

subm rl,htpptf1-lltpmtn(I' 4) 
endif 
1 da rl. = 1 
addm rl,(r4) 
if cal'I'Y 

subm rl.(r4) 
endif 

endroutine ho t hru 

;pointer to throughput stats 
; ;pktnum 
;0-7 goes to 1-8 
;;htp~Jfi 

;for us test 

; is this from / to us? 
;select "to / from local" 

;count packets. 
;ovef'flow . 

;count message s . 

;overfloloJ . 

(~ 689 
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; :t::t:* war'm i h ., ., ••. 

; 1 eadel' send 

routine ihlsn. nosave 
0001 . IF NZ VHA 

5868 3068 02F6 sta r6,lstack-words ; "push" old R6 
586C 4868 02F6 Ida sp,=lstack-words 
5870 1076 save r7 
5872 4078 3E26 call ihvlla ; change 1 e~clel' in place 
5876 6076 restore r7 
5878 6066 pop ,,'6 

.ENOC 
ihcuml : ;curn stats 11ook. 

587A 781C 001C ldab r1.hornode(r4) ;decide on 11/0 format 
587E 8A28 if zel' o 

;convert to old format 
5880 703C 0018 Ida r3,ihledr+midl(r4) 
5884 781C 0013 ldab 1' 1, ihledr+typl+1 (1'4) ;message type 
5888 8A07 if Z81'O 
588A 4823 Ida r2,1' 3 
588C 48AF and r2,=sLlbtyp 
588E 4EA3 if 1'2 = =rawpkt 
5890 8103 
5892 4083 eor 1'3,=I'a~/pkt ;clear 5ubt yp field 
5894 4893 Ida r1,=ra\~pkt 

endif 
endif 

5896 A298 sll r 1, 08 ;; ihcode 
5898 702C 0012 Ida r2,ihledr+typl(r4) 
589C 4B28 OCOO and r2 ,=trcbit}octbit 
5BAO A3A2 rll r2,2 
58A2 4C12 i or 1'1,1'2 
5BA4 702C 0014 Ida 1'2, ihledr+hstl (r 4 ) 
58A8 4828 8000 and r2, =Pl' i 1 ed 
58AC 4C12 ior 1' 1 , 1' 2 : ; getpl' i 
58AE 782C 0015 ldab 1'2 , il,ledr+ llstl+1(r4) 
5BB2 4E28 OOFC if r2 >= = H100-nfh 
5886 9202 
58B8 4AA4 add 1'2 , =nfh ; ;frmimp 

endif 
5BBA A2A6 511 1' 2,6 
588C 4C12 ior r1,r2 ; ; srcell 
5B8E 741C 0016 ior rl, ihledl'+dstl (r4) ; ; 51' eei 
5BC2 4B68 8000 and r6,=hendf ;preserve e om bit 
58C6 4C6C 0012 ior r6,=ihledr+2(r4) 

; (OVER) 

,r-- ,.--...... 
'--- ~ 
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5BCA 9001 
5BCC 301C 0010 
5BOO 303C 0012 

5B04 705C 0020 
5B08 483C 0010 
5BOC 4B38 1FFE 
5BEO A6B4 
5BE2 7438 0000 
5BE6 3030 0008 
5BEA 4816 
5BEC 4868 02F8 
58FO 1076 
5BF2 482C 0010 
5BF6 707C 0002 
5BFA 40FF 12CA 
5BFE 3010 OOOA 
5C02 6076 

5C04 4807 

FCOO 0400 

5C06 1076 

5C08 4815 
5COA 4078 154A 
5COE 0040 
5ClO 9A04 

5C12 4078 5C1A 
5C16 90F9 
5C18 6006 

5C1A 1076 
5C1C 48F3 
5C1E 3479 OOOA 
5C22 7078 0002 
5C26 3078 FC04 
5C2A 7078 B26C 
5C2E 9AFE 
5C30 30A8 7272 
5C34 3028 7272 
5C38 3008 B26C 
5C3C 6006 

entl' Y ill Is, Ilo sav e 
sta r1, illledr(I' 4) 
s t a 1' 3, illledr+2(I' 4) 

endif 
lda r5, iobloc(r4) 
lda r'3,=ihledt"{r4) 
and r3,=packm 
srI 1' 3 , t\ 
ior r 3,ma pvar 
sta 1' 3 , s tarto( 1' 5) 
Ida r 1,1' 6 ; end p Ointer 
lda sp, # lstack ;get a stack 
push 1' 7 ;save OUI' callel' 
Ida r2, = illl edl' ( r4) ; ;VOH ;watcll H2V Ilack 
Ida r7,hostyp(r4) ; no\~, what t y pe host? 
call @l llotable(I'7 ) ; c all the r i gilt handler 
sta rl,endo(r5) ; finally, stal' t output 
pop r7 : I'estol' e ca 11 el' 

endroutine illlsn / ihls 

Page ~/al' m 

routine ihdump, a r g r5, uses rl-r3 
repeat 

Ida r1,r5 ;head of queue. 
ca I 1 deque, \'/11 i 11 ; get ne x t thing from queue 

unt i I fai I :nothing left . 

call ihdmpb ;dump this buffer 
endrepeat 

endroutine ihdump 

routine ihdmpb,arg r1-r2 / m2 
Ida r7,=inm typ : incomplete me s sage . 
iorm 1' 7 ,pkth(I' 1) 
Ida 1' 7, mapv2 
sta r7 ,%lIIap 2 
lock lockih+fak e h3 

sta r2, p ehq+fakeh3 ;queue packet on discard. 
sta r2,ehq+fakeh3 

unlock lockih+fakeh3 
endrout i ne ihdmp b 

691 
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2F40 782C 005E 
2F44 9A 11 
2F46 49Al 
2F48 786C 405F 
2F4C A2E4 
2F4E 4836 
2F50 764E 891E 
2F54 910B 
2F56 4968 0010 
2F5A 8B03 
2F5C 4868 0630 
2F60 4E36 
2F62 81F7 
2F64 E6D8 
2F66 4AF2 
2F68 901F 

2F6A 481C 0010 
2F6E 603E 8910 
2F72 2031 
2F74 4E1C 001A 
2F78 81FB 
2F7A 49EA 
2F7C 781E 8913 
2F80 4E97 
2F82 810D 
2F84 701E 891A 
2F88 9AOA 
2F8A 301E 8918 
2F8E 4896 
2F90 381E 8913 
2F94 4890 
2F96 381E 8914 
2F9A 9008 

2F9C 4890 
2F9E 301E 891E 
2FA2 301E 891C 
2FA6 382C 005E 
2FAA 4007 

( , 
'--

page HLCode 
;get a leader for a host . 
;copy leader words into the host 
;skip 2 if there are none. 

ledget: ldab r2,nxtled(I'4 ) ;get np.xt leader, if any 
bz ledgG ;none to be found 

sub r2,=1 
ldab r6,nxtled+l+foo(r4) ;get just trnblk offset 
s 11 r'6, 4 
Ida r3,r6 ;and init limit for search 

ledg3: crnp r'I,trhost+trnblk(r6) ;rigl1t for this leader? 

ledg4: 

ledg6: 

19cum: 
ledgl : 
ledgO: 

• 

ledg5: 

ledg8: 
ledg7: 

be ledgl ;yes, a winner' 
sub rG,=trnl ;to next trn blk 

bnrn ledg4 :not too small 
Ida r'6,=tl' ntot-trnl ;last in table 
cmp r3,rG 

bne ledg3 
Trap 3330, <; ih 
add r7,=2 
br ledg8 

;cumstats flook. 

; done search? 
;no, look more 

lost a trnblk - page 269> 
;and fail return 

Ida rl,=ihledr(r4) ;copy leader to host blk 
Ida r3,trnetl+trnblk(r6)+ 
sta r3, (r1)+ 
cmp rl,~ihledr+midl+2(r4) 

bne ledgO 
sub rG,=midl+2 
ldab rl ,trtypl+trnblk+l(r6) ;what is reply 
cmp rl,=cdestd ;dest dead? 

bne ledg5 ;nope, no bother 
Ida rl,trnblk+trdeds(r6) ;any reason? 
bz ledg5 ;no, proceed normally 

sta rl,trrnidl+trnblk(r6) ;host status in rnessid/subtyp 
Ida rl,=chstat ;host dead status 
stab rl,trtypl+trnblk+l(rG) ;new state 
Ida rl,=O 
stab rl,trhstl+trnblk(rG) ;clear these bits for host 
br 1 edg7 ; no change count 

Ida rl,=O 
sta rl , trhost+trnblk(r6) 
sta rl,trntirn+ <O* trstat>+trnblk(r61 
stab r2 , nxtled(r4) 
jmp (r7) 

"""' 
J 
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***.****** forus ** * ** ~ ~ * • • 

process packets for us 
enter from task at forus . 

registers: r2/ pkth to beg in with . the n get s bits: 
mesnx t - this mes ne x t t o g o 
mesout - mes out of range 
meseen - this mes i n la s t 8 
hostng - host is running (O ) o r not(l) 

r4/host param block 
r5/message block 
r6/packet buffer pointer 
rl,3,7/various 

enter with r2/chain pOinter , rG / buff e r pointer 
task variables in local so not locked 

I 
2FAC 3028 027E forus : sta r2. t skbuf ;won ' t be needing it 
2FBO 701E 0002 1da rl.t y ph(I' 6) ; check fOI' ral" pack e ts 
2FB4 4B18 COOO and 1' 1 . =pa k t y p 
2FB8 8A08 bnz not raI'l 
2FBA 701E OOOE 1da rl.midh(I'G) 
2FBE 4B9F and r 1 . ~subt yp 
2FCO 4E93 cmp r 1 . = r e\\"pk t 
2FC2 8103 te gudra l" 
2FC4 4008 33A6 
2FC8 702E OOOA notl' aw : 1da I' 2 . pk t 11 ( I' G ) 

;check tl' ansmi t or I' ecei v e message bloc k 

2FCC 4800 1da 1' 5. =0 
2FCE .4FA4 tst 1' 2 . =tl' nl' ep 
2FOO 9A03 i fnot zero ; a l' ep1 y . u se 
2F02 4858 0380 1da r5.=tmb1ks-rmb1ks 

end i f 
2F06 787E 0009 1dab 1' 7.fb10ck(rG) ; my block 
2FOA 4E78 0038 cmp I' 7 . ~ I'mnu ln ; ;tmnull1 
2FOE 9203 tng b1ker2 ; b10ck number too 11i g h 
2FEO 4008 30EC 
2FE4 A2F4 511 1' 7.4 ; ; rm1 en tm1en ; :I: t i nles 
2FE6 4A57 add 1' 5.1'7 

PAGE 272 

tmb1ks 

16=b1k length 

2FE8 7070 A5BO lock rI1110ck(r5) ; ;tm10ck ; lock Hle block 
2FEC 9AFE 
2FEE 7070 65B2 1da r 7. rmimp( 1' 5) ;;tmimp 
2FF2 767E 0006 cmp r7 . s l' ch( r6) 
2FF6 8179 bne b1 kel' I' ;I'/rong sender 
2FF8 7070 65B8 1da r7 . I' mmess (r5) : ;tmmes s ;get my use number 

2FFC A2F4 511 r 7 .4 ; position in foreign use position 
2FFE 4B78 OFOO and r7 . =fuse 
3002 4027 ear r 2 .r7 ; incoming use numbel' 
3004 4F28 OFOO tst r2 , =fuse ;match? 
3008 8A70 bnz b1 kerl' ;I'/rong use 

/~ 693 
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300A 7840 65B5 
300E 4818 FFFF 
3012 4078 36EE 

3016 4C28 0800 
301A 7030 65B8 
301 E 4C38 OOFF 
3022 713E 0008 
3026 A4B8 
3028 9AOB 
302A 4028 OCOO 
302E 487B 0007 
3032 9B06 
3034 4EFF 
3036 9C04 
3038 A6F2 
303A 752F 36A6 

303E 3028 0284 
3042 701E OOOE 
3046 4872 
3048 4BFF 
304A A2F1 
304C 408F 3050 

3050 3454 
3052 33CE 
3054 3368 
3056 337E 
3058 31AE 
305A 3108 
305C 3192 
305E 3104 

3060 3070 
3062 329C 
3064 5C3E 
3066 3298 

3068 3182 
306A 5C74 
306C 3192 
306E 5C60 ,r--, 

'-

PAGE 33 *** warm page *.* 

;got message block. set up host status 

I dab 1"4. rml10st+ 1 (r5) ; local host 
1 da r 1. =- 1 ; assume hac ok . so 1' 3 is irrelevant 
jsb r7 . hos tnm 

;Check message number 
; range (want - go t) : 

< -7 out of I" ange hi gil 
- 1 - -7 (no b i t) in ne x t 7 ( legal trOlns) 
0 ne x t to go (legal trans or inc tl ' ans) 
1 - 8 see n i n last 8 ( legal reply or inc trans) 
9 + out of range low 

ior r 2.=mesnx t ;assume have ne x t t o go 
lda r3.rmmess(r5) 
ior r3 . = HFF 
sub r3. seqh( 1' 6) ; o n e we got 
sra r3 . 08 

bz forlls4 ;we got next to go 
ear r2.=mesn x t+mesout ;assume out 
Ida 1"7 , =7 (1" 3) 

bm fOl' us4 ;out of range high 
cmp 1' 7, = HF 

bl fOl'us 4 ;out of range low 
srI r7 , 2 
eOI" r2.mes tst(1"7) ;fix for see n. out 

;Set up fo r trn dispatch 
;r5/ my block, 1" 3 / messno offset 

forus4 : sta r2,tskbts ;remembel" state bits 
Ida l' l , l11idh(r6) ;his block 
Ida r7, r 2 ;get copy of p k th 
and r7,=pktcod ; just its type 
511 r7,l ; wOI'ds-bytes 
jmp I§> fordis(r7) ;dispatch on me ssage t ype 

fordis: fmess.freq , fgvb.fincm ;regul a r . request, giveback, incomplete 

frfnm. frfal , fdead, fincr ; RFNM . RFNM/alloc, dead RFNM, 

; inc RFNM 
fincq, fgetb. freset. fbad ; inc query, ' get blk, reset blk, 

; (nothing) 
foutof. fgetr. fresrq. fresrp ;Ollt of range. get blk reply. 

;I"eset request . r eset r epl y ~ 

...J 
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3070 4078 
3074 4F28 
3078 8A35 
307A 4F28 
307E 8A12 
3080 4F28 
3084 9A2F 
3086 E7C8 
3088 4F92 
308A 9A03 
308C 4008 
3090 707E 
3094 4F78 
3098 8A03 
309A 4008 
309E 4008 

30A2 7020 
30A6 A623 
30A8 4BA3 
30AA 4E90 
30AC 8113 
30AE E7C5 
30BO 4AA4 
30B2 4883 
3084 4ECO 
30B6 9208 
3088 707C 
30BC 8A05 
308E 783C 
30C2 4C38 

30C6 303E 
30CA 4880 
30CC 303E 
3000 900A 
3002 4E93 
3004 9105 
3006 4E92 
3008 8105 
300A 4EAO 
300C 8103 
300E 4008 

30E2 E7Cl 

;Got an incomplete query. 
;Try to recover as well as possible 
;a5/my block 

379A fincq: 
0400 

0200 

0800 

3390 
0002 
0400 

33AO 
3386 

658C chkdup: 

002C 

001F 
FFEO 

0010 

0002 

3270 

jsb r7,regch2 :some reg mess checks 
tst r2,=mesout ;totallyout? 
bnz sndout ;yes, send out-of-r'ange 

tst r2,=meseen ;in last 8? 
bnz chkdup ;yes, see if W8 can send dupl reply 

tst r2,=mesnxt :incq on next to give host? 
bz sndout ;no, too far in future. 

Trap 3710,<;Sending incomplete reply - page 272> 
tst 1'1,=2 
tnz inctl'O ; in msg state 

Ida r7.typh(r6) 
tst r7,=alloc ;for multi packet case? 
tz incml ;no 

tr i nctl' 1 

Ida r2,rmtype(r5) 
sr 1 r2, 1'3 
and r2,=3 
if r 1 = =0 

Trap 3705.<:Sending 
add r2,=trnrep 
Ida r3,=3 

;nominal message type 

duplicate reply - page 272> 
;fix for how reptab works 
;assume hihd=3 

ifnot r4 < =0 } deadsc(r4) 

ldab r3,hihd(r4) 
ior r3,= HFFEO 

·endif 
sta r3,data(r6) 
Ida r3.=0 
sta r3,typh(r6) 

else 
if rl = =3 } rl 

: get t) i hd nOvl 
; t ime=l.Inknol'lIl 

;put in dead status 
: 0 subtyp so not raw 
;qer type - > reg type 

=2 & r2 =0 

tl' fqok ;things will progress, ignore . 
;msg is in reply state or is current msg . 

endi f 
sndout : 
Trap 3701, < ;Sending out-of-range - page 272> 

endif 
30E4 4008 31F2 tr replyx 

~ 

.~ 
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30E8 3000 A5BO 
30EC 4BAF 
30EE 4EA9 
30FO 8103 
30F2 4008 32AO 

;here if no message block 
;getblks are legal sometimes 
;a5/my block 

blkerr : sta rO,rmlock(r5) 
blker2 : and r2, =pktcod ;what t y pe packet? 

cmp r 2 , =g a b typ ;a get-a-block ? 
bne b lker5 ;not a getblk 
jmp blkget ; it's a g e t-a-block 

PAGE 275 

30F6 4878 4500 blker5 : Ida r7,= 1-/4500 ;bits 8 ( i ncq) . 10 ( I-eset b),14 (reset 
30FA A672 srI r7,r2 ;get one of the se bits? 
30FC 9903 bo blker6 ;yes , t l'y to I' ecov er' 

TI'ap 3100, < ;Block error, no recover y - page 273> 
30FE 4008 326E fqokju : jmp fqoku 

3102 701E OOOE blker6: Ida 1' 1 , 111 i dh ( r6 ) ;foreign IMP block II 

r) 

TI' ap 3 101 , < ; Block el' r o r, tl ' yi ng I'ecovery - page 273 > 
3106 907A 

3108 4078 37EE 
310C 4078 3920 
3110 E642 
3112 905E 
3114 4F92 
3116 9A16 
3118 4F94 
311A 9A04 
311C 301B 0000 
3120 9005 

3122 4078 3806 
3126 4078 3824 
312A 48F4 
312C 3A70 65BA 
3130 4078 385A 
3134 4844 
3136 9BE4 
3138 783C OOOF 
313C 30B8 OOAC 
3140 900F 

br I' epl y u ;send out - of-r a nge, I'eset 

;Got a allocate ( + impl icit RFNM i f multi-packet) 
;here with r3 / no . we want-no . we got, r2 / flags, 
;r4/host, r5 / tmbl k , r6/buffer 

frfa 1 : jsb r7,l' epcllk ; common r e ply/r fnm checks 
jsb r7,ft r ngt ;arg : r6 / buffe r ,r5 , returns 

reply, 

r6 
TI' ap 3102, < ;No trnblk for alloc - page 273> 
br rfdone ; atl we II} 

tst rl,=ttmult ;multi - packet s ent? 
bz rfal1 ;was 1- pkt req 

tst l' l, =ttl'eq 
bz rfa18c1 ; I"as a message 

eorbm r 1 , t I' S tat ( I' 3 ) ; ,"' el e a se t l' nl::> I k 
br I' fa 18c 

rfa18d: j sb 1' 7, rf 1 e dp ;send OUI' host the I' fnm 
jsb r7,ledpc 

rfal8c: Ida 1- 7,=tma llO/ H100 
addbm r 7 .r s t ate+ <Ot tstate> (r5) 
jsb 1' 7, I' epf i x ; mal' k I' f nm in trn Ille s bits 
Ida r 4 , r ' i 
bm fqo k ju 

ldab 1' 3,llinpid(r4) 
sta r3, ®pid 
br fqokju 

I'eset 

(") 697 
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3142 4894 
3144 9Al0 
3146 3018 0000 
314A 7028 OOOE 
314E 352B OOOE 
31523000 ' A5BO 
3156 4078 14FC 
315A 2000 
315C 9AOF 
315E 7079 OOOA 
3162 4BFF 

0000 

3164 3279 0004 
3168 3179 OOOA 
316C 48FO 
316E 3079 0092 
3172 4078 146C 
3176 2001 
3178 9017 

317A E6CA 
317C 9079 

317E E650 
3180 9078 

(' 

; got a one-packet allocate 
;put stop bit in tran mes blk 
;mark tran blk to retransmit message 

rfa 11 : and rl, =ttl'eq ;request outstanding ? 
bz rfa11e ; no, must be duplicate 

eorbm r1,trstat(r3) ;turn off ttl'eq. 
lda r2,trpack(r3) ;packet to I'ea 1 1 Y send 
eorm 1' 2,trpack(r3) ;clear it out 
sta rO,rmlock(r5) ; ;tmlock 
call ounpck,whl1i 

bfa i 1 rfal1f 
lda r7,pktll(r1) 
and r7, =pktcod ; pl'esent type of pa c ket . 

.1 if nz regtyp 
sub r7,=regtyp 
addm 1' 7 , cl1kll(rl) 
sllbm 1'7,pkth(rl) 
lda r7,=0 
sta r7, inch(r1) 
call wheorb,whhi+whtsk 

br ' rfallx 

rfal1f : Trap 3312,<;8ad trnblk buffer - page 274> 
br fqoku 

rfalle: Trap 3120,<;Got a dupl icate Allocate 1 - page 274> 
br fqok 

,r--. 

~. 
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3182 4078 37EE 
3186 E7CO 
3188 4878 8000 
318C 3070 65BA 
3190 902C 

3192 7010 65B8 
3196 4F9C 
3198 9A04 
319A 4C9F 
319C 3010 65B8 
31AO 4E78 001C 
31A4 9166 
31A6 4878 0080 
31AA 3C70 65BE 

31AE 4078 37EE 
3182 4078 3920 
31B6 E643 
31B8 900B 
31BA 306B OOOA 
31BE 4078 3806 
31C2 4868 02F8 
31C6 4078 18C6 
31CA 4078 3824 
31CE 4078 385A 
3102 9096 

3104 4078 37EE 
3108 4078 3920 
31DC E646 
310E 90F8 
31EO 781B 0003 
31E4 9AED 
31E6 90EE 

;Got an out-oF-range repl y 
;reset if its in range 

foutoF: jsb r7, r epchk ;common repl y c hecks 
Trap 3700, < ;Got an Out-of-range - page 275> . 
Ida r7.=trnrset 
sta r7.rstate+<0*tstate > (r5) 
br repl y b ;send reset right awa y 

fdead ; ; got Dead RFNM 
fresrq : ;got a reset request 

Ida rl . rmmess(r5) ; ; trnmess 
tst r 1. =ageO* HC 
bz frrql ;too young 

ior r1.=age 
sta rl . I' rnmess (r5) ; ; tmmess 

frrq1 : cmp 1' 7. =rl' qtyp * 2 
be fqok ;back will reset 

Ida r7.=tmstop ;reall y fdead. s e t s top bit 
iorbm r7.tmstp-tmblks+ r mblks(r5) 

frfnm : ;got Regular RFNM 
jsb r7.repchk ;common check s 
jsb r7.ftrngt ;get our tran block 
Trap 3103. < ;No trnblk for RFNM or d e ad RFNM - page 275> 
bl' rfdone 

sta r6.trdeds(r3) ;note c orrec t dead status 
rfnmO : jsb r7 . rfledp 
rfnm1 : Ida sp. = lstClck ;sp nee ded by trnFls 

cClll tl'l1fls ;don't need tl1e packet any more 
j sb 1' 7. 1 eclpc 

rfdone: jsb r7 .repfi x ;mClrk mess done 
bl' fqokju 

;Got Cln Inc Rf'NM 
;If we originClt e d. do ledpO. else like other RFNM's· 

fincr : jsb r7.I'epchk ; C 01111110 I I checks 
jsb I' 7 . f t 1"' l1g t ; find tl' an bloc k 
Trap 3106. < ;No trnblk for' inc Rf'NM - page 275> 
br rfdone ;sigh 

ldab r 1 . t I' t yp 1 + 1 ( I' 3 ) ;any I' epl y yet? 
bz I' f nll10 ;no. u s e common e x it 

br rfnml ; nO\~ join main patll 

699 
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; make a I'ep 1 y fl'orn a message 
;r1/for blk,use,r2/pkth,a3/new midh,a5 / rnes blk.a6/buffer 

31E8 783E OOOA replyb: ldab 1'3 . pkth(rG) ; use numbel' 
31EC A2B8 511 r3. 08 
31EE 7C3E 0009 iorb r3.seqh+1(rG) ;and block of source 
31F2 7010 65B6 replyx: 1 da r 1 . I' mc t I ( r 5 ) 
31F6 300D A5BO sta rO.rrnlock(r5) ;unlocks 
31FA 381E 0009 replyu: stab r1.seqh+1(r6) ;his block 
31FE 4B18 OFOO and r1.=fuse ;his use number 
3202 4BAF and r2,=pktcod ; \~ant just incoming code 
3204 7C1A 3696 iorb r1,reptab(r2) ;new packet code 
3208 301 E OOOA sta r1,pkth(I'6) ;to pkth 
320C 303E OOOE sta r3.midh(r6) 
3210 7028 027E Ida r2 ; tskbuf 
3214 4078 266C jsb r7.ocrnove ;need space from back pool 
3218 63E4 cntrs+nbak 
321A 9030 br replos 
321C 4836 Ida r3.1'6 ; indexes through buffer 
321E 4828 4300 Ida r2,=hac+noblk+qertyp 
3222 732E 0002 and r2, typll( r6) ;get pkttyp, hac, noblk bits 
3226 4C28 1000 ior r2 . ~pl'ibit ;all replies have priority 
322A 4890 Ida r1 , =0 
322C 2013 sta 1'1,(1'3)+ ;neth 
322E 2023 sta r2,(1' 3)+ ; typll 
3230 2013 sta r1,(r3)+ ;chkh 
3232 7073 1 da r 7 . ( I' 3 ) ;foreign IMP 
3234 702E OOOC Ida r2,dsth(r6) ;what was destination? (me) 
3238 307E OOOC sta r7.dsth(r6) ;dsth 
323C 2023 sta r2, (1'3)+ ; sl'cll 
323E 4816 1 da r 1.1' 6 
3240 4838 0014 Ida 1'3.=data+4 
3244 4868 02F8 Ida sp.=lstack 
3248 4078 17C8 call Ipcksuhr 
324C 3039 0004 sta 1'3.chkll(I' 1) ;stuff it in 
3250 7028 027E Ida 1'2. t skbuf 
3254 3528 027E eorm 1'2. tskbuf 
3258 48FO Ida r7.=0 
325A 3079 0092 sta r7. inch(r1) ;clear inch 
325E 7078 0002 Ida r7.mapv2 
3262 3078 FC04 sta r7, %rnap2 
3266 300A 0350 rfa11x : sta rO.chan-chain(r2) ;set flag-can't ack these 
326A 4078 14AA call ttskput 

( ----. 

'-' 

I ,-./ 
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326E 4801 
3270 7078 
3274 3078 
3278 7028 
327C 9A06 
327E 4868 
3282 4078 
3286 0001 

3288 4855 
328A 9903 
328C 3000 

3290 4008 

3294 E60A 
3296 90EC 

3298 E645 
329A 90EB 

329C 3000 
32AO 4801 
32A2 701E 
32A6 703E 
32AA 4B28 
32AE 4078 
3282 9A08 
3284 303E 
3288 701E 
328C 4880 
32BE 307E 
32C2 909C 

0002 
FC04 
027E 

02F8 
131E 

A5BO 

108E 

A5BO 

0010 
0012 
FOFF 
36EA 

0010 
OOOE 

0002 

; Ex it routine s 
fqoku : Ida 1' 5. = 1 ; no me s blk any mOI'e 
fqok : Ida r7 . lllapv2 

sta r7. %map2 
Ida r2.tskbuf 
ifnot z el' o 

Ida sp . =ls t ack 
c a ll f I usilb. \·,fltsk 

encl i f 
Ida 1' 5.1' 5 
ifno t ocld 

unloc k l' ml o ck(I'5) : ; tmloc k 
endif 
tr loop 

;reply dropped for no space 

replos: Trap 3012. < ;Reply lost - no space - page 277 > 
br fqo k u 

;got a bad packet code 

fbad : Trap 3105 ,<; Got msg w/ illegal pkt c ode 13 - page 277 > 
br fq ok ; ciluck it 

;got a get-a-block message 

fgetb : sta rO . I' mlock(r5) 
blkget : Ida r5.=1 ;no block yet 

Ida r'. clata( 1'6) ;source ilaclnem 
Ida r3.data-'2(1'6) ; and ilaccom 
and r2.=-I?fuse ;clear fus e field 
jsb r-7.ilostno 
bz blkgO ;okay to get a block 

sta r-3. data (1'6.) ;save dead status 
Ida rl . midh(r6) ; recover sourc e Illes blk 
Ida r3.=0 ;no source bloc k 

replu2 : sta 1' 7. t y pfl ( 1' 6) ;mal'k for got or go t --no block 
tr repl y u : repl y and ack 

701 
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32C4 3000 A5BO 
32C8 701E OOOE 
32CC 4800 
32cE 703E 0006 
3202 48F1 
32D4 704D 65B2 
3208 9BOF 

320A 4E43 
320C 8104 

;now find him a receive block 
;if already have, return dupl got-a-block 
;if no free, igno r e 

blkg3 : 
blkgO: 

blkg4: 

sta rO,rmlock(r5) 
Ida r'l,mirJh(,' 6) ;refetch messid ,subt ype 
Ida r5.=0 ·' I' rnblks 
Ida 1'3, sl'ch( r6) 
Ida r7 , =1 
Ida r4,I ' mimp(r5) 
bm blkg5 ;a free one 

;probably should lock and recheck here 

cmp r4.r3 
bne blkg7 ;not same imp 
cmp rl,rmctl(r5) 

PAGE 280 

320E 7610 65B6 
32E29112 be blkg6 ;sarne foreign block - dupl 
32E4 4A58 0010 blkg7: 
32E8 4E58 0380 
32EC 81F4 
32EE 4857 
32FO 8911 
32F2 E7C2 
32F4 90BO 

32F6 4877 blkg5 : 
32F8 89F6 
32FA 7040 65B8 
32FE 4FCC 
3300 9AF2 
3302 4875 
3304 90FO 

3306 E7C6 blkg6; 
3308 7030 65B8 
330C 4B38 OOFO 
3310 9024 

( 

add r5,=rrnlen 
cmp r5,=rrnlen*rrnnum 
bne blkg4 ;try more 
Ida r5,r7 
bno blkgl ;got free one 
Trap 3702, <; No free rm blk - page 278 > 
tr fqoku 

Ida r7,r7 
bno blkg7 ;got spare already ' 
Ida r4, r rnrness(r5) 
tst r4,=ageO ~ HC 
bz blkg7 ;too young to use 
Ida r7,r5 
br blkg7 ;rernember spare 

Trap 3706. < ;Rcvd dup Get-a-block - pa ge 278> 
Ida r3 , rmrness(r5) 
and r3,=luse 
br blkg2 ;send duplicate got - a - block 

~. 

.-/ 
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: initial ize up a new receive block 

3312 7040 A5BO blkg1 : Ida r4,I'rnlock(I'5) 
3316 9AFE bz . '- 4 
3318 7040 65B2 Ida r4,I-mimp(I'5) 
331C 8B04 bnm bll<g3 : someone el se got it 
331E 3030 65B2 sta 1'3.I' mimp(I'5) 
3322 703E 0008 Ida r3, seqll! 1'6) 
3326 A788 rrl 1'3. H8 :dest host from rnsg is our local 
3328 3030 65B4 sta r3. rml'lost (r5) 
332C 3010 6586 sta r' 1, I' mct I (r5) 
3330 7048 0282 Ida r4,tskhst 
3334 783C 0010 ldab 1- 3,11.01 hn( r4) 
3338 3830 65BF stab 1-3, rml hn( r5) : into mes blk 
333C 7030 A5BA Ida r3,rstate+foo(r5) 
3340 7030 A5BC Ida r3,rmtype+foo(r5) 
3344 7030 65B8 Ida r3 , rmmess (1'5) 
3348 4A38 0010 add 1'3.=luseO 
334C 4B38 OOFO and r3,=luse 
3350 3030 6588 sta r3.rmrness(1'5) 
3354 3000 A5BO sta 1'0 , I"m lock ( ,- 5 ) :done setup 
3358 303E 0008 bll<g2: sta r3,seqh(r6) :clear lh of this wOI'd 
335C A284 sll r3,4 :to fuse position 
335E A604 srI r5,4 :my block number 
3360 4C35 i 01' 1'3 , 1'5 :making up midh \'}Ol-d 
3362 4878 4000 Ida 1' 7, =qertyp :successful got-a-block 
3366 90AC bl' I' ep 1 u2 :go fOI' getbll< reply 
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3368 4078 3790 
336C 8A71 
336E 4078 3808 
3372 E606 
3374 9003 
3376 4078 3868 
337A 4891 
337C 9013 

337E 4078 3790 
3382 8A07 
3384 820E 
3386 4078 3808 
338A E607 

338C 900A 
338E 9007 

3390 783E 0008 
3394 4078 38A8 
3398 E600 
339A 9003 
339C 4078 3868 
33AO 4893 
33A2 48B2 
33A4 9041 

33A6 4801 
33A8 701E OOOA 
33AC 703E 0090 
33BO 48F2 
33B2 317E 0090 
33B6 4A36 
33B8 7033 
33BA 4078 36EA 
33BE 8A49 
33CO 7028 027E 
33C4 4078 266C 
33C8 630C 
33CA 9043 
33CC 901A 

r 

;got a giveback 

fgvb: j sb r7. I'egchk ;regular message checks 
bnz sterr :was In message state 

j sb r7. l'easf8 :find an 8-pkt allocate 
Trap 3006.<:No alloc to give back - page 280>' 
br gudgv2 

j sb r7. I' easf :free the reas blk 
gudgv2: · 1 da r 1 . = 1 :rfnm 

br gudl'a 1 

:got inc on some msg 
:clean uP. return inc rep 

fincm : j sb r7. I' egcllk :regular message checks 
bnz InctrO ;not idle 
bng incm1 :not multi 

inctr1 : jsb r7.reasf8 
Trap 3007.<:Incq/incm w/gvb. but no alloc to gb - page 280> 
br Incm1 

br inctl' 2 :go free and unlock reas blk 

inctrO: ldab r3.seqh(r6) :get messnuill. for blk 
jsb r7.reasgt :any message fragment? 
Trap 3000.<;No message for incm or incq - page 280> 
br incml :011 well 

inctr2: j sb t'7. I' easf ;free reas blk. f I USl1 buf fer 's 
incm1 : Ida rl.=3 : inc 
gudral: Ida r3.=2 :msg state 

br ralput :(ix states and search messtk 

;got a raw packet 

gudraw: Ida rS . =1 : no mes bl k no\·/ 
Ida r1.unhacm(r6) ; source Ilacl1lem 
Ida r3.bufe(r6) ;packet length 
Ida r7. =\·/ords ;mark message one word shorter 
subm r7.bufe(r6) 
add r3. r 6 ;get to end of packet 
Ida r3.(r3) :source haccom 
jsb r7.hostno 
bnz fqokgo :dest dead: i gl1ot'e 

Ida r2.tskbuf 
jsb r7.ocmove ;get reassembl y space 
cl1trs+nre :space source 
br fqokgo :no space : lose 

br gdrm/3 ;okay. give host the packet 

----./ 
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;Got a I' equest 

33CE 4078 3790 freq: jsb r'7,I' egcll k ;reg mess checks 
3302 8A3E bnz s t e r I' ;not in idle state 
3304 923B bg 9 udrq8 ; : 011 tpk t ;rnulti-packet 
3306 4892 Ida 1'1, =2 ;dead rfnrn to send 
3308 4F28 0100 tst r2, =hostng ;dest 110St ali ve? 
330C 8AE3 bnz gudl' a 1 :died recentl y 

;1-pkt r eq . take mess if there's room 

330E 7028 027E lda 1' 2, tskbuf 
33E2 4078 266C jsb r7 , ocmove ;find some spa"e 
33E6 630C cntrs+nre ; in reassembl y 
33E8 9010 br gudl' q2 ;none to be had 
33EA 7028 0284 lda 1'2, tskbts ; recovel' old state 
33EE 4F28 0800 tst r2.=rnesnxt 
33F2 9A1E bz gudl' q5 ;not ne x t to go 
33F4 4890 Ida r 1. =0 
33F6 48B2 lda 1' 3. =2 
33F8 4078 36AA j sb r7.I' all y p 
33FC 7028 027E lda 1'2. tskbuf 
3400 3528 027E gdra\·/3 : eorm 1' 2. tskbuf 
3404 70B8 62E8 lda r3, @lclock 
3408 303E 0098 sta r3 . qt( r6) 
340C 305E 009C sta r5. bufb( 1'6) ; pl'epal' e buffer f OI' ih 
3410 703E 0090 lda r3. bufe( ,'6) ;setup length in b y tes 
3414 49BE sub r3.=data-2 
3416 4078 1468 j sb r7 . o\~heob ;give buffer t o ih 
341A 0041 \~htsk ?Hh i 11 
341C 4812 lda r 1.1' 2 
341E 4008 3612 jmp t2hO ;give it to host 

3422 4892 gudrq2: lda r 1. =2 ;alloc 1 to send 
3424 48B1 gudrq3 : lda r3,=1 ;request 
3426 4078 36AA ralput : jsb r7 . I' allyp 
342A 4008 3566 jmp n x mesO 
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;Got a l-pkt req out of order 

342E 4833 gudrq5 : Ida r3.r3 ; ; cntrs+nre ;frorn cmove 
3430 8BF9 bnm glldrq2 ;no take unless in guarantee 
3432 4078 396C call reasal ; get a free reas blk . 
3436 81F6 bne glldl'q2 ;none to be had 
3438 305A 0004 sta r5.I' id(r2) ;set up the reas blk 

; Ida r3.=1 ;returned by reasal ) } 
343C 383A 0009 stab r3.ral(r2) ;how much allocated 
3440 7010 6588 Ida rl,rmmess(r5) ; \~ant use number 
3444 381A 0007 stab r1.ruse(r2) 
3448 9034 bl' gudl'qG ;into midst of 8-pkt code 

;Got a request for 8 . Queue it 

344A 4891 gudrq8: Ida r 1. = 1 ;pending allocate 8 
344C 90EC br gudrq3 ;put it in rall y 

344E E608 stel'r: Trap 3010. < ;Rstate violation - page 282> 
3450 4008 3270 fqokgo : jmp fqok 

;Got a message packet 

3454 4078 3790 fmess: jsb r7,regchk normal checks 
3458 9207 bg gudtr8 ;mltpkt ;multi-packet fragment 
345A 9AFA bz sterr must be in message state if 1-pkt 
345C 4078 38DE j sb 1' 7. I' easf 1 ; find an a I I for til i s guy 
3460 E7CA Trap 3712,<;No alloc for l-pkt msg - page 282> 
3462 90F7 br fqokgo 
3464 9026 br gudl' q6 : pl'ocess the packet <'IS in req 

r-' ~ 

.J 
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; a piece of an 8-packet 

3466 783E 0008 gudtr8 : ldab 1' 3, seqh ( 1'6) ;messno, mes blk 
346A 4078 38A8 jsb r7 , I' easgt ;return reas blk i 11 a2 
346E 9010 br ne\',mes 
3470 0000 0 ;no I'eas block. start new Olle 
3472 305E 009C oldmes : sta r5,bufb(I'6) ; pl'epare buffel' for ih 
3476 70F8 62E8 Ida r7,@lclock 
347A 307E 0098 sta 1'7, qt( 1'6) 
347E 703E OOOA Ida 1' 3, pk tll( r6) ; tIl is \</as smashed 
3482 4843 Ida r4 , 1' 3 ;pkth 
3484 A6C4 srI r4, '1 ;pktnurn to low-or'del' 
3486 4BCF and r4,=pktnum/ 016 ; just the number 
3488 707E 0090 Ida r 7 , bu f e ( I' 6 ) ;calculate length of packet 
348C 49FE sub r7, =data-2 
348E 7068 0002 Ida r6,mapv2 
3492 3068 FC04 sta r6, %map2 
3496 486A OOOA Ida r6, =I'easq( r2) 
349A 7016 01dm3 : Ida 1'1, (r6) 
349C 991B bo 0ldm4 ;add it to the end 
349E 7649 0350 cmp r4,chan-chain(r1) 
34A2 8C17 bnl 0ldm5 ;if it goes hel' e 
34A4 4861 Ida r6,r1 
34A6 90FA br 0ldm3 

;get a reas block fOI' this multi 

34A8 4078 3808 newmes: jsb r7,reasf8 ;find a reas block 
34AC E605 Trap 3005,<;No I'eas blk for a lloc B-pkt msg - page 283> 

34AE 9057 br fqokj 
34BO 4818 OOFF gudrq6: Ida 1'1 , = HFF ; largest byte 
34B4 381A 0008 stab 1'1 . I'ma x (1'2) 
34B8 301A OOOA sta r 1 . I' easq( r2) ;odd is good enough 
34BC 701A 400E Ida r1.I' sfbt+foo(I'.2) ; cl eal' byte count 
34CO 4892 Ida r 1. =2 ;have a mes num nOI<l 
34C2 301A 0002 sta rl.I'sf(I' 2) ; ; reasst ;clear I'S f 
34C6 781E 0008 ldab t' 1 . seqh( 1'6) ;message numbel' 
34CA 381A 0006 stab 1' 1 . I'emess (1'2) 
34CE 9002 br oldmes ;can now pI'ocess packet 
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3400 9144 oldm5: be oldmsq ;if duplicate packe t 
3402 327A OOOE oldm4 : addm r7,rsfbt(r2) ;sigma pkt length 
3406 7078 027E 1 da 1'7, tskbuf 
340A 3578 027E eOI'm r7, tskbuf 
340E 304F 0350 sta r4,chan-chain(r7) ;note the p~ cket number 
34E2 3017 sta 1'1, (1'7) ;chain the pkt to the reas blk 
34E4 8903 bno . +6 
34E6 307A OOOC sta r7,reasqe(r2) ;note last pac ket 
34EA 3076 sta r7,(1' 6) 
34EC 7068 A3C8 Ida r6,nf ; lock wllere wOI' d 
34FO 9AFE bz .-4 
34F2 70lF 06AO Ida rl,where-chain(r7) ;l11ove pkt c o unt to nre 
34F6 4818 003E and 1' 1, =I~hct r 
34FA 4918 0043 sub rl , =nre-whtsk+whih 
34FE 311F 06AO subm rl,where-chain(r7) 
3502 3068 A3C8 sta r6,nf 
3506 4AI8 6418 add rf,=nre-whtsk+whih+cntrs ;address of old counter 
350A 3018 017E sta rl,templ 
350E 4890 1 da r f , =0 ;amount to adjust if not last 
3510 4F38 4000 tst r3,=lstpkt ;this the last packet? 
3514 9AOC bz notla ;not last packet 
35 '16 384A 0008 stab r4,rma x (r2) ; thi s I" i 11 be highest pkt num 
351A 4833 1 da 1'3,1' 3 ;doing single-packe t ? 
351C 9915 bo 01dm6 ; ; I' eqtyp ;single packet out of order request 
351E 481C 0001 1 da r I , = I ( r4 ) ;0-7 => 1-8 
3522 791A 0009 subb rl,l' al(I'2) ;how much alloc ated 
3526 9A03 bz notla ; don ' t waste needless time 
3528 4078 378A j sb 1'7, f i xnre ;return surplus from reassembly 
352C 4991 notla: sub rl,=f ; present pkt returns n a l space 
352E 48FI Ida r7,=1 ;adjustment for source 
3530 7038 A3C8 Ida r3,nf ; lock counters 
3534 9AFE bz . -4 
3536 3218 6304 addm I' I , n a 1 ;fix nal the right a mount 
353A 31F8 017E subm I'7, @> templ ; return source count 
353E 9802 bm ' notlb ;was within range 
3540 4A81 add 1'3,=1 ;return common space too 
3542 3038 A3C8 notlb: sta r3,nf ;unlock again 
3546 4891 01dm6: Ida r I , = I 
3548 3AIA 0002 addbm rl,rsf(r2) 
354C 300A 4000 sta rO,reaslk(r2) 
3550 4890 Ida rf,=O ; ; rmtype 
3552 4882 Ida r3,=2 ; ; rstate ;message state 
3554 4008 3426 tr ralput ; fix states a nd search messtk 

3558 300A 4000 oldmsq: sta rO,reaslk(r2) 
355C 4008 3270 fqokj : jmp fqok 

,r- -.... 
,-",' 
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FCOO 0400 

5C3E 4878 8000 
5C42 3470 65B2 
5C46 4008 31E8 

;proces s messages with getblk bit 
;rl/hi s block 

;got a reset block 

page Warm 

freset : lda r7,=sign :deaden this block 
iorm r7 ,rmimp(r5) 
jmp r e pl yb :unlock,repl Y,and e x it 

;got a got-no-bloc k (dead or refused) 
;r7 / dead reas o n 

5C4A 3870 65B8 tmnot : stab r'7, rmmess (r5) ; :tmmess ;sa ve dead . reason 
5C4E 4838 8000 lda r3,=tmrset 
5C52 3430 65BA iorm r ~l , rstate( r5) ; ;tstate 
5C56 701 E 0010 lda rl.data(r6) ;dead subc ode 
5C5A 3010 65BC sta r 1, I'rnt y pe( r5) ; ;tmdeds :sCtv e I' eason in tm 
5C5E 9009 br fqokj2 

;got a reset r epl y 

5C60 4818 8000 fresl'p : lda rl,=sign ; deaden this bloc k 
5C64 3410 65B2 iorm rl , rnrimp(r5) ; ;tmimp 
5C68 7010 A5BA lda rl.rsta t e + foo( r 5) ; ; tsta t e 
5C6C 9B02 bm fqo k j2 
5C6E E644 Tr ap 31 04 , <; Res l' ep wile n not r'eset t i n9 - page 285 > 
5C70 4008 3270 fqokj2: jmp fq o k ;by e b ye block 

;received a got - a-block 

5C74 4838 4000 fgetr: lda r3 ,= tminit 
5C78 7330 65BA and 1' 3,rstate(r5) ;: tsta te 
5C7C 9AFA bz fqok j2 ; already a cti ve 
5C7E 787E 0002 ldab r7,t yph(r6) ;did we get a block? 
5C82 4BF3 and r7,= <hac+noblk > - H8 ;test errors 
5C84 8AE3 bnz tnrno t ; ;chac c cldrp c hstd : nope , no block 
5C86 3530 65BA eOI' m 1' 3 ,I's tate(r5) :; tstClte 
5C8A 4B18 ; don ' t wa nt t hese : 

blk 

5C8E 3410 
OFFF 
65B6 
OOOF 
OOAC 

and rl , =ge than? <- I > 
iorm rl.rmctl(r5) 
Idab r l,hinpid ( r 4 ) 
st a rl, <?> p id 

; ; tnrctl ;ha ndl ing type alredy there 
5C92 781C 
5C96 3098 
5C9A 90EB br fq o kj 2 

page HLCode 

709 
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3560 300A 4000 
3564 90FC 

3566 7078 0002 
356A 3078 FC04 
356E 7030 65BC 
3572 7010 65BA 
3576 9016 

3578 7030 65BC 
357C 7010 65BA 
3580 A792 
3582 A7B2 
3584 3010 65BA 
3588 3030 658C 
358C 48Al 
358E 3A20 65B8 
3592 7020 65B8 
3596 4FAC 
3598 9A05 
359A 40A4 
359C 4BAF 
359E 3520 65B8 
35A2 4F93 
35A4 9AOC 
35A6 890B 
35A8 4F92 
35AA 8A09 
35AC 4FB2 
35AE 8A07 
3~BO 4CB2 
35B2 99E7 
35B4 EF08 
35B6 3030 65BC 
35BA 9001 

35BC 4FB3 
35BE 9A06 
35CO 4C91 
35C2 4FB2 
35C4 8AOE 
35C6 40Bl 
35C8 900C 

/" 

;message stack processing 
we got a message we could give host, or have completed 

; a message, and must search the message stack for more 
; complete ones to give him . 
;Make this an independent strip someday}}} 

srcst4: sta rO,reaslk(r2) 
br fqokj 

nxmesO: Ida r7,mapv2 
sta r7,%rnap2 
Ida r3,rmtype(r5) 
Ida rl,rstate(r5) 
br nxmes3 ;entry for noo change to mess no 

nxmesl : Ida r3,rmtype(r-5) 
Ida rl,rstate(r5) 

nxmes4 : rrl rl, 2 
rrl r3,2 
sta r1,rstate(r5) 
sta r3,rrntype(r5) 
Ida r2,=messO/ H100 
addbm r2,rmmess(r5) 
Ida r2,rmmess(r5) 
tst r2,=ageO * HC 
bz nxmes3 ;young block 

eor r2,=ageO·4 
and r2 , =age 
eorm r2,rmmess(r5) 

nxmes3 : tst rl,~3 
bz fqokj ; idl e 
bno nxmes6 ;mess state 

tst r1,=2 
bnz fqokj ;reply state 

tst r3,=2 ;already in alloc to send? 
bnz fqokj ;yes, can't go farther 

ior r3,=2 
bo nxmes4 ;al1 8 to send - bump mess ' no 

Trap 7730,<;Illegal rstate/type - page 286> 
sta r3,rmtype(r5) 
br fqokj 

nxmes6: tst r3,=3 
bz smstk 

nxmes5: i or r 1 , = 1 
tst r3,=2 

bnz nxmes4 
eor r3,=1 
br nxmes4 

;see if mess is in 
;mes to reply 

; inc or dead 

~ 

. .-/ 
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;the ne x t gu y to go may be in messtk 

35CA 7830 65B8 smstk : 1dab r3, 1'lllmeSS (r5) 
35CE 4078 38A8 jsb 1'7,I' easgt 
3502 90C5 br fqokj 
3504 0000 0 ;none thel'e? o kay 
3506 786A 0008 1dab r6,rmax(r2) 
350A 7E6A 0002 cmpb rG,rsf(r2) 
350E 82Cl bng sl'cst4 ;not complete 
35EO 7018 0284 1da r'l , tsklJts ; final I y , checking dest dead 
35E4 4F18 0100 tst r 1, =hostng 
35E8 9A09 bz smsok ;host is okay 
35EA 4078 3868 jsb r7 , I'easf ; f1ush t h e message 
35EE 7010 65BA 1da rl,l'state(r'5) ;refetcil state bits 
35F2 7030 65BC 1da 1'3, I' tnt ype( 1'5) 
35F6 4CB2 ior r3,=2 ;for dead reply 
35F8 90E4 br n x mes5 

35FA 701A OOOA smsok : Ida 1'1, reClsq( r2) first pkt 
35FE 706A OOOC 1da rG, reasqe( 1'2) last pkt 
3602 703A OOOE 1da r3,rsfbt(r2) total I engtll in bytes 
3606 48Fl 1da r7,=1 
3608 387A 0003 stab 1' 7, reasst (r2) 
360C 300A 4000 sta rO,l' eas1 k( r2) 
3610 4826 Ida r2,1'6 

; fa 11 into t2hO 
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3612 4868 02F8 
3616 1056 
3618 4851 
361A 4078 1512 
361E A2B3 
3620 7219 0090 
3624 7011 
3626 9A04 

3628 49B1 
362A A791 
362C 8BFE 

362E 4875 
3630 4852 
3632 4827 
3634 7078 0002 
3638 3078 FC04 
363C 4078 1500 
3640 0040 
3642 8A03 
3644 E600 
3646 9020 
3648 3031 
364A 7048 0282 
364E 483C 0062 
3652 7079 0002 
3656 A2F3 
3658 8B02 
365A 4AB4 

365C 7078 0002 
3660 3078 FC04 
3664 7078 620A 
3668 4A78 04BO 
366C 307A 0350 
3670 707C 405C 
3674 9AFE 
3676 30A3 
3678 3053 
367A 300C 405C 
367E 787C OOOE 
3682 30F8 OOAC 

3686 6056 
3688 8903 
368A 4008 3270 
368E 4008 3578 

,--

;here with r1/first packet,r2/1ast,r3/bytes so 
r5/rmb1k 

far, 

.2hO : 1da sp,=lstack 
save r5 ;save messb10ck pointer . 
1 da r5 ,I' 1 ;save r1 over unpack 
call unpack ;last pkt 
s11 r3,3 ;bytes to bits . 
add r1,bufell'1) ;last data word offset . 
1 da 1"1, l r 1) ; 1 ast data wOI'd . 
ifnot zel'o 

repeat 
sub r3,=1 
rrl r 1,1 ;find low-ol'del' 1-bit 
lint i 1 minus 

endl'epeat 
endi f 
lda 1'7,1' 5 ; exch 1'5,1'2 
1 da 1' 5, r2 
1 da 1'2, r7 
lda r7,mapv2 
s ta r-7, %map2 
call unpckc, ~,h ill ;first pkt 

if fa i 1 
Trap 3320,<;Bad buffer in t2h - page 288> 

el se 
sta r3,(r'1) ; ; neth 
lda r4,tskhst 
lda r3,=ehq(r4) 
lda 1'7, typh(r1) ;get typh for priority check. 
sll 1'7,3 ;priority bit to sign 
if 01 i nus ; ;pr ibi t 

add r3,=ehpq-ehq 
endi r 
1 da r7, nmpv2 
sta 1'7,%rnap2 
1 da 1'7, time 
add r7,=sec30 ;a1 low 30 seconds for sending. 
sta r7,chan-chain(r2) 
lock 10ckih(r4) 

sta 1'2. @l (r3) ; ; ehq, ehpq 
sta 1'5, (1'3) ; ;ehq,ehpq 

unlock lockih(r4) 
ldab 1'7,hotpidlr4) ;poke host. 
sta r7, @l pid 

endif 
restore 1'5 

, to fqok ; tak i ng ral-' pk t . 

tr nxmes1 ;mes blk , ma y be more messages done . 

.-

J 
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;dispatch tables 

;reply codes for duplicates, rfmns 

3692 05 frpcod: .byte cl' fnm,cl' fnm,cdestd,cinctl ' 
3693 05 
3694 07 
3695 09 

:nominal repl y types for repl ias from task 

3696 06 reptab: . byte dedtyp, dedt yp, dedtyp, dedtyp ;for dest dead 
3697 06 
3698 06 
3699 06 
369A 04 .byte rfntyp, rfatyp, dedtyp, inrtyp ;for dupl repl ies 
369B 05 
369C 06 
3690 07 
369E OC . byte outtyp, gbrtyp, rrptyp, 0 ; for block 'stuff 
369F 00 
36AO OF 
36A1 00 
36A2 OA . byte rsbtyp, rsbtyp, rsbtyp, 0 :for block replies 
36A3 OA 
36A4 OA 
36A5 00 

;bits for fi x ing meseen,mesout 

36A6 0400 mestst : l11esout ;-1 - -7 : (no bit) 
36A8 0600 meseen+mesout ; 1 - 7: seen 



Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-a7 10 : 57:29 PAGE 292 
IMP . WARM;1 PAGE 52 ~~. warm page •• * 

;subroutines 

.eomnt I 
rally format: 
rstate. rmtype each 
rstate: O=idle 
rtype: 0 rfnm sent 

have a 2-bit fields, with the following values 
1 =I'equest 2=message 3=reply 
illegal mes going send rfnm 

1 rial sent 
2 dead sent 
3 iner sent 

reqa reed givb reed send rial 
send a 111 clead reed send dead 
send alIa iner I' eed send 

messno always has next to give host 

legal messno ranges : 
all idles : n-1 to n-8 for dupl ieate repl ies 
reqa/givb/dead/iner reed: n to n+7 
send al11: n to n+7 
send alla, all repl ies: n-1 to n-8 
mes going: n to n+7 (a-pkt and in mes stk) 

n+1 to n+7 (1-pkt and in messtk) 
n-1 to n-a (on host queue) 

put an entry into rstate/rtype 

iner 

new rstate in r3. rtype in rl, calIon r7, uses r6, tempi 
expects ralshf to be set up 
I 
36AA 307a 017E rallyp: sta r7.temp1 
36AE 7078 0280 Ida r7.ralshf 
36B2 A217 sll r 1. r7 
3684 7510 658C eor rl.rmtype(r5) 
36B8 731F 360A and rl.ralbts(r7) 
36BC 3510 65BC eorm r1,rmtype(r5) 
36CO A237 511 r3.1'7 
36C2 7530 658A eor r3,rstate(r5) 
36C6 733F 360A and r3,ralbts(r7) 
36CA 3530 658A eorm r3,rstate(r5) 
36CE 4838 0026 Ida r3.=bklpid 
3602 3088 OOAC sta r3, @pid 
36D6 4088 017E jmp @templ 

;rally rstate and rtype masks 

360A 0003 ralbts: 03 
360C OOOC HOC 
360E 0030 H030 
36EO OOCO HOCO 
36E2 0300 H0300 
36E4 OCOO HOCOO 
36E6 3000 H03000 
36E8 COOO HOCOOO 

f. 
~ 

------
J 
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.comnt 
test host state and access : r1 / hacmem,r2/forus flags,r3/hac cQm, 

r4/(in hostnm)our host,r5 /1'l1lb lk(iF any),I' G/buffer,r7/I' etlJI"n 
returns: bad args/fqok 

fa i 1 ure/ set 110S tng~ 1 ,cc nz, 1' 3 J"eason, r7 new typh 
success/r4 to hstblk 

uses temp1,temp2,rl,r3,r7; o thers as noted above 

I • 

PAGE 293 

36EA 784E 0008 hostno : ldab r4.seqh(r6) ; s et up host number 
36EE 3078 017E hostnm : sta r7.temp1 ; entl'y point I~ i t h 1',,1 set up already 
36F2 3038 0180 
36F6 7038 62EO 
36FA 9AOA 
36FC 48F4 
36FE 703E 0006 
3702 A2B1 
3704 703B 72FC 
3708 4B38 800F 
370C 8A3A 
370E 4E48 0018 
3712 9207 
3714 4948 OOFC 
3718 8B14 
371A 4878 4300 
371E 9035 

0001 
3720 3068 02F6 
3724 4868 02F6 
3728 1016 
372A 701E 0002 
372E 4078 3E7A 
3732 8A04 
3734 6016 
3736 6066 
3738 90F1 

373A 6016 
373C 6066 

373E 4AC4 

sta r3.temp2 ;sav e up 
Ida 1"3 ,my i mp 
bz hostn4 

Ida r7.=llninit 
Ida r3. sl'eh( 1"6) 
sll r3.1 
Ida 1' 3. spfl'ut (1' 3) 
and r3.=routef+spfded 

bnz hostnd 
hostn4 : cmp 1'4. =11I'h 

bg 1105 tnO 
sub r 4.= H100-nfh 

bnm host nl 
hostn5 : Ida r7,=hac+noblk+qert y p 

br hostnG 

hostnO: 
.IF NZ VHA 

sta I"G. 1 staek- I'/ol"ds 
Ida sp.=lstaek - worcls 
save r1 
Ida I" 1 • I'lords (sp) 
call tskvha 
if fail 

restore r 1 
pop rG 
br hostn5 

endi F 
restore 1"1 
pop r6 

. ENDC 

hac com 

; IMP not in i t i ali zed yet 
;souree IMP this msg 
;doubled 
;get rout e t o this IMP 

;not fl ' om us: return dest dead 
; rnax hosts pel' IMP 
; I"ea I ilost 
;test FOI" pl'oper fake number 
; legal fak,e 

:hi'lc failure 

;do the inverse VHA check 
: "push" old SP 

;preserve r1 too 
;Bnd load it with buff addr 
; check addl"ess 
;no good 

;send clest dead 

add r 4 . =nfh ;skip fakes 

715 
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3740 A2C1 
3742 487C FFF8 
3746 A3F8 
3748 7478 62E2 
374C 4838 0010 
3750 567B 40EO 
3754 9102 
3756 88FO 
3758 771B 4000 
375C 8A06 
375E 7418 0180 
3762 771B 40CO 
3766 9ADA 
3768 48F3 
376A 704C 6326 
376E 3048 0282 
3772 9807 
3774 787C 001F 

0001 

3778 9AOA 

377A 703C 002C 
377E 8A03 
3780 483F FFEO 
3784 4878 4100 
3788 4C28 0100 
378C 4088 017E 

~ 

hostn1 : sll 1' 4,1 
Ida r7, ~ -nfh * words(r4) ;mlnus If f a ke 
rll r7, H8 ;swap bytes 
lor r7,mlne ;and get my IMP number 
Ida r3,=lhaccs ;how ma ny haccs special 
cmp r7,hacspc(-r3) ;match an entry? 

be .44 ; got a match 
bnlp .-6 ;more to search, last is default 

tst r1,haccom(r3) ;ours talk to his? 
bnz ',ostnb ; yup 

ior rl,temp2 ; If same mem group(s) 
tst rl,hacmem(r3) ;his talk to ours? 
bz hostn5 ;nope 

hostnb: Ida r7,Hhne x is ;host doesn't e x ist 
Ida r4,h2pblk(r4) 
sta 1'4 , tskhst 

bm hostnd ;no such,host 
ldab r7,hlhd(r 4 J ; ;hostup 

.IF NZ VHA 

bz hostn3 
.IFF ;NZ VHA 

;need not check leader mode if VHA 
;go ahead with connection, cc z 

bnz hostn7 ;host dead 
ldab r7 , homode(r4) ;his address reportable? 
bnz hostnc ;ok if new format(now set cc z}) 

Ida r3 , srch(r6) ;otherwlse check for low host/imp 
tst r3,~ - 1?sl ' cei 

bnz hostn9 ;source Imp too big 
ldab r3,srchst(r6) 
Ida r5,r5 ;got ames blk? 
bo .+6 ; nope 

ldab r3,rmhost(r5) 
cmp r3,~ HIOO-nfh 
bg hostna 

add r3 , =nfll 

; ;tmhos t ;remote host 

hostna : tst r3,~-I? « frmlmp}srceh> / H40> ;;chstd} 
bz hostn3 ;go ahead with connection, cc z 

hostn9: Ida r7, =I,ac+qel't yp ; refus8, can' t report source addr 
br hostn6 

hostnc : tst r7 ,~0 

br hostn3 
.ENDC ;NZ VHfI 

;set cc zero 
and return 

hostn7 : Ida r3,deadsc(r4) ;use dead status 
;(If any) bnz hostn2 

hostnd: Ida r3 , ~chnotl(r7) ; else report hlhd ' 
hostn2 : Ida r7 , ~noblk+qertyp 

hostn6 : ior r2,=hostng ;set cc nz 
hostn3: jmp P templ 

~ 

J 
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. comnt 
common checks for regular me s sages 
return cc: z idle state, nz msg state, g m1tpkt, ng sing pkt 

I 
3790 4F28 0600 regcllk: tst r2,=me seen+mesout 
3794 9A03 tnz fqok ;dupl icate 
3796 4008 3270 
379A 4038 FFFF regch2: eor r3,=-1 
379E 4ABl add r3 , =1 
37AO A2Bl sll 1'3 , 1 
37A2 3038 0280 sta r3, I' a 1 sl,f ;amount to shift fOI' I' state, rtype 
37A6 7010 65BA 1da I' 1 , I'S tat e ( r 5 ) 
37AA A613 sl'l r 1, r3 
37AC 4B93 and 1' 1, =3 
37AE 8904 if odd ;can't do a thing in I' equest or reply 

37BO 40A8 ear 1'2, = i nqtyp ;un1ess it's an inc query . 
37B2 4FAF tst 1'2, ~pk tcod 
37B4 8AFl tnz fqok ; it isn ' t, so it can be ignored. 

endif 
37B6 4EAO cmp r 2 ,=0 ;set g, e con codes 
37B8 4007 jmp (r7l ;I'etul'n successful 

; /1/' e , na 1 subr'out i nes 
;adjustment (must be negative) in rl, uses 1'3,1'6, return in r7 

37BA 7038 A3C8 
37BE 9AFE 
37CO 900B 

37C2 7038 A3C8 
37C6 9AFE 
37C8 3218 6304 
37CC 8B05 
37CE EFOO 
3700 4890 
3702 3018 6304 
3706 7068 630C 
370A 9B02 
370C 4A36 
370E 4A61 
37EO 9B02 
37E2 4936 
37E4 3068 630C 
37E8 3038 A3C8 
37EC 4007 

fi x nre: 

fixnae: 

na12: 

nre2 : 

nre3: 

1da r3,nf 
bz .-4 

;loc k t he counters 

br na12 ;drop into tile following 

1da 1'3, nf ; lock c ounts 
bz .-4 

addm 1' 1, na 1 ;adjust nal 
bnm n a 12 
Trap 7720,<;Nal gone neg - page 293 > 
1da 1'1, =0 
sta 1'1, nal ;reset nal 
Ida 1' 6 , cnt I' s+nre ;now do nre 

bm /1/ ' e2 ; not using slush 
add 1' 3,1' 6 ;momentari1y re1:urn surplus 
add 1' 6, r 1 ; adjllst nre 

bm nl' e3 ;now ~I i th 'j n min 
sub 1'3, r6 ; nO~1 take SUI'p I us a gain 
sta rG . cntrs+nr'e ; ne~1 nr 'e 
sta r ~~ , nf ;new nf, unlock 
jmp ( 1' 7) ;done 

It] 717 

state 
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37EE 4F28 0200 
37F2 9A02 
37F4 4818 0100 
37F8 A613 
37FA 7710 658A 
37FE 8ACC 
3800 3018 0280 
3804 4007 

3806 48AF 
3808 7018 0008 
380C 4818 FFFO 
3810 4EA6 
3812 8102 
3814 4C91 

3816 3018 0008 
381A 781A 368E 
381E 3818 0003 
3822 4007 

3824 7818 0000 
3828 8914 
382A 7018 0284 
382E 4F18 0100 
3832 8AOF 
3834 7010 6586 
3838 4818 7000 
383C A694 
383E 7020 6586 
3842 8803 
3844 4C18 8000 
3848 7C10 6584 
384C 4008 188E 

3850 7018 OOOC 
3854 3518 OOOC 
3858 4007 

385A 7018 0280 
385E 3410 658A 
3862 3000 A580 
3866 4007 

r-

;common reply checking subroutine 

repchk : tst r2, =meseen 
tz fq o k ;out of range, ignor e 

Ida r1 ,= H100 
srl 1' 1, r3 
tst r1,rstate+ <0 . tstate >(r5) 
tnz fqok ;duplicate, discard 

sta r1,repbit ;save for repfi x 
jmp (r7) ; succeed 

;set up IMP-Ho s t reply type 

rfledp: and r2,=pktcod ;just 
Ida r1,trmidl(r3) 
and rl, N-1?subtyp 
if r2 = Ndedt y p 

lor r1 , =chstd 
endif 

packet c ode 
;get messid 

;;cimpd ;clear subtyp (default 
; des t host dead 

; tel I host 

subtyp) 

sta r1,trmidl(r3) 
ldab r1,frpcod-rfntyp(r2) 
stab rl,trt ypl+1(r3) 

;put into tran block 
;get appropriate IH code 
;message type 

jmp (r7) 

;queue a reply on a Host 

ledpc : ldab rl,trstat(r3) ;reply required? 
bno ledpc2 ; ;ttrfnm ;no, j ust free trnblk 

Ida r1, tskbt s 
tst rl . =hostng ;if our host ha s di e d 

bllz ledpc2 
Ida 1'1 . I'mctl(r5) ;;tmctl ;now for handling type 
and r1. =getma x ;just max pkts 
srI r1,4 ;max pkts into plac8 
Ida 1' 2,I' mctl(r5) ; ; tmctl ;test pri bit here 
bnm ledpc1 ; ;getpr i ;not priorit y 

ior r1,=prlled ;make it priority 
ledpc1 : iOI'b r1,I'rnllost(I'5) ;:tmllost ;cle st (remote) host 

tr leclp2 ;now lock and queue it 

ledpc2 : Ida r1.trntim(r3) ;;trstat ;fl 'ee trnblk 
eorm r1,trntim(r3) ;and clear I t 
jmp ( 1' 7) 

;common repl y fixer subroutine 
;put tmess bit in, plus timeouts 

'ePfix: Ida r1,l' epblt ;set up by repchk 
iorm r1,rstate+<0*tstate>(r5) 
sta rO,rmlock+ <0 . tmlock >(r5) ;won ' t need this no more 
jmp ( 1' 7 ) 

~ 
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3868 3078 0180 
386C 7078 00D2 
3870 3078 FC04 
3874 783A 0003 
3878 9908 
387A 4832 
387C 7028 OOOA 
3880 7042 
3882 4078 1314 
3886 0040 
3888 4824 
388A 89F8 
388C 4823 
388E 781A 0002 
3892 791A 0009 
3896 4078 37C2 
389A 4891 
389C 381A 0003 
38AO 300A 4000 
38A4 4088 0180 

719 

PLURIBUS V2 . 9B 25-Jun-87 10:57:29 PAGE 297 
PAGE 57 *** warm page ~ • • 

;reassembly subroutines 

;flush the pkts in areas blk and free it 
; in: r2/reas blk, uses: rl,r3,r4,r6,templ , temp2 

reasf : sta 1'7, temp2 
Ida 1' 7. mapv2 
sta r7,%map2 
ldab 1'3, I' easst (1'2) ;any of msg in? 
bo l'easfO ;no 

Ida 1'3,1'2 ;need 1' 2 for flush 
Ida r2.l'easq(1'3) 

reasf I : Ida 1'4. (1' 2) 
call oflusl1.wllih 

Ida 1'2.1'4 
bno I' eas f I ;more to flush 

Ida 1'2.1' 3 ; I'estol ' e I' eas blk ptl' 
reasfO: ldab 1' 1 . I' sf(r2) ;how many so f ai' . 

subb 1' 1, ra I (1'2) ;how many to retul'n 
j sb r7.fixnae ;fix both nal and nl'e 
Ida 1'1, = 1 
stab 1'1.I' easst(r2) ; frees block 
sta l'O. I' easlk(I'2) 
jmp @l ternp2 
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;find a reassembly block 
;a3!messno,a5! rmblk,a7!return,gets reas blk in a2!skip 4 if win 

38A8 4828 6CBO reasgt : Ida r2 , =messtk 
38AC 701A 4000 relook : Ida rl,reaslk(r2) 
38BO 9AFE bz .-4 
38B2 781A 0003 ldab rl.reasst(r2) 
38B6 9909 bo reasgl ;no id fo, - this one yet (free or only all) 
38B8 7E3A 0006 
38BC 8106 
38BE 765A 0004 
38C2 8103 
38C4 400F 0004 

38C8 300A 4000 
38CC 4A28 0010 
3800 4E28 6E30 
3804 92EC 
3806 4007 

3808 7038 12E6 
38DC 9002 

38DE 48B1 
38EO 4828 6CBO 
38E4 701A 4000 
38E8 9AFE 
38EA 781A 0003 
38EE 4E93 
38FO 9109 
38F2 300A 4000 
38F6 4A28 0010 
38FA 4E28 6E30 
38FE 92F3 
3900 4007 

3902 765A 0004 
3906 81F6 
3908 7E3A 0009 
390C 81F3 
390E 781A 0007 
3912 7510 65B8 
3916 4B18 OOFO 
391A 8AEC 
391C 400F 0004 

r-

cmpb r3 , remess(r2) 
bne r easg1 ; wrong mess 

cmp r5,rid(r2) 
bne ,-easgl ;wrong rblk 

jmp 4 (r7) 

reasg1 : sta rO,rea slk(r2) 
add r2,=1,-blk 
cmp r2,=emsstk past end yet? 

bg ,-elook nope, keep try ing 
jmp ( r7) fa 11 = non-sk i p 

;find an allocated reassembly block 
reasf8 finds an 8-pkt allocate, reasf1 finds a 1-pkt . 
a5=message block, returns reas block in a2. uses a1,a3 
returns with reas block locked 

reasf8 : Ida r3,pkts8 
br rea s fz 

reasf 1 : lda "r3,=1 
reasfz: Ida ,' 2,=rnesstk 
reasfv : Ida rl , reaslk(r2) 

bz . -4 
ldab rl , reasst(r2) 
cmp r1,=3 ;this an allocate? 

be reasfx ;yup - so it's got possibilities 
reasfw: sta rO,reaslk(r2) ;unlock block 

add r2, = 1 "b 1 k 
cmp ,-2, =emsstk ;past end of ,-eas blks? 

bg reasfv ;nope 
jmp ( r7) ;yup - fail return 

reasfx: cmp r5,'- id(,-2) 
bne ,-easfw 

cmpb ,- 3 , ral(,-2) ; co,-rect size? 
bne reashl ;nope, keep looking 

1 dab r 1 . ruse( ,'2) ; cor-rect US p.? 
eor rl,rmmess(r5) 
and r 1 , ='1 use 

bnz reasfw ;no, keep looking 
jmp 4(r7) ;a ~/inner: ,'eturn leaving block 

----

locked (}) 

..J 
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3920 3078 017E 
3924 707E 0008 
3928 4B78 FFOO 
392C 4835 
392E A7B4 
3930 4C7B FFC8 
3934 706E 0010 
3938 7038 00D2 
393C 3038 FC04 
3940 4838 8910 
3944 781B OOOD 
3948 9AOB 
394A 4F18 0088 
394E 8A08 
3950 767B 0004 
3954 8105 
3956 7078 OnE 
395A 400F 0004 

395E 4A38 0010 
3962 4E38 8F50 
3966 81EF 
3968 4088 OnE 

396C 4828 6CBO 

3970 703A 4000 
3974 9AFE 
3976 783A 0003 
397A 4EBl 
397C 9108 
397E 300A 4000 
3982 4A28 0010 

;find a transaction block 
;in r5/tmblk,r6/buffer,r7/return, uses templ 
; if win , skip 4 with rl/trstat, r3/trnblk, r6/dead status 
;restores %map2 to mapv2 
;uses templ, also 

ftrngt: sta 1'7. temp 1 ;save return 
Ida r7.seqll(r6) ;message numbel' 
and r7 . =mesnum ; just message numbel' 
Ida r3.1"5 ;mes blk index 
rrl r3.4 ;my block 
ior r7.= -« tmblks-rmblks > -4>(1' 3) ; "7 gets 
Ida 1' 6, data( 1'6) ;maybe dead status 
Ida r3.rnapv2 
sta r3. 1.rnap2 
Ida r3.=trnblk 

ftrgl : ldab rl.tl'stat(r3) 
bz ftrg2 ;not in use 

tst rl,=ttledr+ttresv 
bnz f t l' g2 ;being used fOI' something 

cmp r7. tl'hstl (r3) 
bne f t l'g2 ;110 message nurn / blk 

Ida r7.ternpl 
j mp 4( "7) ;got it 

ftl'g2 : add r3. =tl'nl 
crnp r3. =tl' nb I k+trntot 
bne f tl ' g 1 ;mo,' e to search 
jmp @l templ ; fa i I e cl to 

;allocate a reassembly block 
;return cc e if found, block locked 

fin d 

; ;gudrq5 ;wants this to return r3 1) 

routine reasal ,nosave. uses r2-r3 
1 da 1'2. =messtk 
,' epea t 

lock r3.reaslk(r2) 

ldab r3.reasst(r2) 

it 

break if r3 = = 1 ; found a free one. 

unlock reaslk(r2) 
add r2.=11' blk 

Illatch 

messno, 

else 

block 

3986 4E28 6E2F until r2 > =elnsstk-l ; thru I' eas I.J 1 k s. cc never equa 1 . 
398A 8CF3 

398C 4807 
endl'epeat 

endroutine rea s al 

• 

721 
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; • • ••• • •••• back hosts • • ~~.* ••• • 

;main entrance to back - identical to hi 

Page LCode ; MUST be local 

398E 7049 81CO back : lda r4.l11blks(rl) 
3992 701C 4000 lda rl.10ckhi ( r4) 
3996 8A03 tz l o op ;check - lock 
3998 4008 lOBE 
399C 705C 001C lda r5.bme ssb( r 4) 

0001 . 1ifnzLBig 
39AO 7078 00B2 setmap MO . mapddt ;if code on DDT page, change MO 
39A4 3078 FCOO 
39A8 707C OOOC lda r7.hitt(r4) ;tested at retu r n 
39AC 408C 0004 jrnp @llilo("4) ; dispatch (must ma tch hi wakeup) 

;get a free buffer and set it up for ba ck 

39BO 307C 0008 getfl'e : sta r7 . htemp7(r4) 
repeat 

39B4 4868 02F8 lda sp,=lstack 
39B8 4078 13C6 call freget . whhi+nbak 
39BC 200C 
39BE 8A04 unt i 1 succeed 
39CO 4078 2B3A call hi\·/m 
39C4 90F8 endrepeat 
39C6 4861 lda r6 . r1 
39C8 4838 0012 1 da 1' 3. =da ta+2 ; 1 as t addr lIseel 
39CC 303E 0090 sta r3.bufe ( r6 ) 
3900 4AE4 add r6.=chkh ; move into packet 
3902 48BO 1 da 1'3. =0 ;for packet beginni ng 
3904 3036 sta r3 . (rG) ; chkll 
3906 1036 sta r3. ( - 1'6) ; t y ph 
3908 1036 sta 1' 3 . (-I' G) ; netll 
390A 408C 0008 jmp @ilternp7(1'4 ) 

~ J 
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. comnt 
back5 - send repl ies 

rstate 
idle=OO 
request=01 
message=10 
reply=11 
I 

3S0E 4AB4 
3SEO 4E38 
3SE4 8118 
3SE6 3000 
3SEA 765C 
3SEE 8107 
3SFO 4078 
3SF4 705C 
3SF8 4878 
3SFC 4S58 
3AOO 8B03 
3A02 4858 
3A06 7770 
3AOA SAFO 
3AOC 7010 
3A10 SAFE 
3A12 48BO 
3A14 7010 
3A18 771B 
3A1C SAE1 
3A1E 7020 
3A22 8B04 
3A24 7020 
3A28 SOOF 

rtype=OO rtype=OI rtype=10 rtype=11 
rfnm1 sent al18 sent dead sent inc sent 
illegal req8 rcvd al11 to send a l18 to send 
message gvb rcvd dead rcvd inc rcvd 
rfnm1 to send rfnm8 to send dead to send inc to send 

Pa9(? LCode :place in local memory for speed 

b510: add r3. =2 " \~ords 
0020 cmp r3.= H8 ·1' 2 *wol'ds 

bne b53 
A5BO b5S: sta 1' 0. I'ml ock( r5) 
001C b54 : cmp r5,bmessb(r4) ;nothing to do? 

bne b54a : if tllel'e might be more 
2B3A jsb r7,l,hlln 
001C back5: Ida r5,brnessb(r4) 
5555 Ida 1'7 , = H5555 
0010 b54a : sub r5,=rmlen 

bnm b52 
0370 Ida r5,= <rmnum-l> * rmlen 
65BA b52 : tst r7, I'state ( r5) ;any request/reply? 

bz b54 :nope 
A5BO Ida r1,l'Illlock(I'5) 

bz .-4 
Ida 1' 3, =0 

65BA b53 : Ida "1, I' state( r5) 
OEB6 tst 1' 1,1) i ttab( r3) 

bz b510 : idle or rnessaqe state 
65B2 Ida r2, I'm i rnp( r5) 

bnm b58 
A5BA Ida r 2 ,I'state+ foo( r5) ;clear i t 

bl' b59 

o 723 
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;we have a receive block with something to do 

3A2A 4868 0014 b58: Ida rG .= sec3/6 ;1/2 sec max wait 
3A2E 306C OOOC sta rG.hitt(r4) 
3A32 706B OEB8 Ida rG.bittab+2(r3) 
3A36 4F16 tst r1 . r'6 
3A38 8A44 bnz b55 ;reply state 
3A3A 7010 65BC Ida r1,rmtype(r5) 
3A3E 4F16 tst r1 ,1' G 
3A40 9ACF bz b510 ;not all 1 or al18 to send 
3A42 3560 65BC earm r6.rmtype(r5) 
3A46 771B OEB6 tst rl,bittab(r3) 
3A4A 9A13 bz b516 

allocate 8 to send 

3A4C 706B OEB6 Ida r6.bittab(r3) 
3A50 4078 518E jsb r7.bakset 
3A54 1004 regtyp+pribit+rfntyp ;set up rfnm 
3A56 4868 8000 1 da 1'6. =m I tpk t ;this is a multi I'eply 
3A5A 346C 0014 iorm rG,bpkth(r4) 
3A5E 7068 12E6 b51d : Ida r6.pkts8 
3A62 4078 3B2A jsb r7.bgeta 
3A66 9A14 bz b51e give up after 1/2 second 
3A68 7030 65BA Ida r3,rstate(r5 ;old mesblk ' s rstat~ 
3A6C 8A49 bnz b514 some message past the one we have is in 
3A6E 90F8 br b51d ;none is - we must wait fot' alloc 

allocate 1 to send 

3A70 756B OE86 b516 : eor r6.bittab(r3) 
3A74 4078 518E jsb r7.bakset 
3A78 1004 regtyp+pribit+rfntyp ;set up r' fnlll 
3A7A 48E8 Ida rG,= < H800&mesnum>/ Hl00 ;off by 8 messages 
3A7C 3A6C 0012 addbm rG,bseqh(r4) :adjust lIIessno accordingly 
3A80 48El b519 : Ida r6,=1 
3A82 4078 382A jsb r7,bgeta 
3A86 8AFO bnz b519 ;try for 1/2 s e cond 
3A88 4880 Ida r3.=0 :in this window of 8 
3A8A 48E3 Ida r6,=3 
3A8C 9003 br b51t 

3A8E 4888 b51e : Ida r3.= 08 *mesnO/ Hl00 ;adjust from last to this 8 
3A90 48El Ida r6.=1 
3A92 7010 A5BO b51t: Ida rl,rmlock(r5) ;lock the Illes blk 
3A96 9AFE bz .-4 
3A98 7A3C 0012 addb r3,bseqh(r4) ;mes num we were sending 
3A9C 7930 6588 subb r3,r~ness(r5) ;our offset from mes num 
3AAO 4838 OOFF and r3,= HFF ;mad 256 arithmetic 
3AA4 4E87 cmp r3,=7 
3AA6 8C02 bnl b51f ;mes num still in I'ange 

Trap 7741 ,< ;8ack can't back up - page 300> 
3AA8 9009 br b51g 

r 
'- ---/' 
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3AAA A2B1 
3AAC A263 
3AAE 3560 65BA 
3AB2 48E2 
3AB4 A263 
3AB6 3560 65BC 

b51f: 

3ABA 3000 A5BO b51g: 
3ABE 909B 

3ACO 756B OEB6 b55: 
3AC4 4078 518E 
3AC8 1004 
3ACA 771B OEB8 
3ACE 9A07 
3AOO 48A2 
3A02 771B OEB6 
3A06 9A61 
3A08 48A3 
3AOA 905F 

3AOC 771B OEB6 b57 : 
3AEO 9A5E 
3AE2 4838 8000 
3AE6 343C 0014 
3AEA 7068 12E6 b511: 
3AEE 4078 3B2A 
3AF2 9A06 
3AF4 7030 65BA 
3AF8 4F38 5555 
3AFC 9AF7 

3AFE 7030 A5BO b514: 
3B02 9AFE 
3B04 703C 0012 
3B08 4C38 OOFF 
3BOC 7130 65B8 
3Bl0 A4B8 
3B12 4AB8 
3B14 9B08 
3B16 A2B2 
3B18 703B OEB6 
3B1C 4038 FFFF 
3B20 3330 65BC 
3B24 3000 A5BO b517: 
3B28 903A 

Trap 7740.<:Bk bypass alloc - page 301 > 
sll r3.1 ; index to rstate bi ts (2 per msg) 
sll r6.1'3 
eorm r6.rstate(r5) ;10 - > 01 
Ida rG.=2 ;0 - > 10 or 11 
sll r6. 1'3 
eorm rG.rmt ype(r5) ;mes to req state 
sta rO.rmlock(r5) ;done for now 
br back5 ;go to another block 

eor r6.bittab(r3) 
jsb r·7.bakset 
regt y p+pr' ibit+r'fntyp :set up rfnm 

tst rl.bittab+2(r3) 
bz b57 ;rfnm or rfnm/all 
Ida r:1.=dedtyp-r'fntyp ;an adjustme nt for deads 
tst rl.bittab(r3) 
bz b513 :rfnm/dead 
Ida r2.=inrtyp-rfntyp ;inc adjustment 
br b513 

tst rl.bittab(r3) 
bz b515 ;rfnm only 
Ida 1'3,=mltpkt 
iorm r3.bpkth(r4) 
Ida I'G. pkts8 
jsb r7,bgeta 
bz b514 

Ida r3.rstate(r5) 
tst 1'3 ,= 1-15555 

;tirne's up 
; looking for anyone in req or reply 

bz b511 ;no other reply to piggyback upon 

Ida r3.rmlock(r5) 
bz .-4 

1 da r3. bseqh( 1'4) 
ior r3.= HFF 
sub r3.rmrness(r5) 
sra r3, H8 
add 1'3. = H8 
bm b517 ;window slid past??? 
sll r3.:1 
Ida r3.bittab(r3) 
eor r3.=-1 
andrn r3.rmtype(r5) :rf/al sent -> rfnm sent 
sta rO.rmlock(r5) 
bl' b515 

725 
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3B2A 4856 bgeta: Ida r5 . r6 ;remember adjustment 
3B2C 7028 A3C8 Ida r2,nf ; lock counts 
3B30 9AFE bz .-4 
3B32 7038 630C 1 da r3, cntrs+IlI'e ;how many in ill now? 
3B36 8B04 bnm bgetaO ;over min, mus t ~Jo to nf 
3B38 4A36 add 1' 3,1'6 ;wi 11 we put it ovel ' ? 
3B3A 9BOB bm bgeta2 ;no, just take nl'e 
3B3C 4853 1 da r'5, 1' 3 ;how much must come from nf 
383E 4925 bgetaO: sub 1"2,1' 5 ;adjust nf 
3B40 7628 6300 cmp r2.minf ; enougl1 room? 
3B44 8207 bng bgeta1 ;yup, \'/e'll take i t 
3846 4A25 b51b : add r2,r5 ;no, give it back 
3B48 3028 A3C8 sta r' 2,nf 
384C 4008 283A jmp hiwm 

3850 4800 bgeta2 : Ida r5,=0 ;how much nf we t ook 
3852 3268 630C bgeta 1 : addm 1'6, cnt r s+nre :taking nre space 
3B56 3268 6304 addm r6,nal :and nal 
385A 3028 A3C8 sta r2,nf ;unlock counts 
3B5E 4817 Ida 1'1,1'7 ;save HIWM return 
3860 4078 396C call I'easa 1 ;find 1 free reas blk 
3864 910A be b518 :got a good one 
3866 4871 1 da r7 ,I' 1 ; I'estol' e l'etul'l1 
3868 7028 A3C8 Ida r2,nf : lock nf aga i n 
3B6C 9AFE bz . -4 
3B6E 3168 630C subm rG,cntrs+nre ; \'/e' ve I'emelnbel'ed adj ustments 
3B72 3168 6304 subrn 1'6. na 1 

we should count this case 
3B76 90E8 bl' b51b ;go return excess and sleep 

3878 386A 0009 b518 : stab r6, ra l( 1'2) 
387C 705C 001C Ida r5,brnessb(r4) 
3880 305A 0004 sta r5,I'id(I'2) 
3B84 7010 65B8 Ida rl,rmmess(r5) 
3888 381A 0007 stab l'I,I'use(r2) 
3B8C 4893 I da 1'1, =3 :set to 'no ·- name ' 
3B8E 301A 0002 sta r 1 ,1'Sf( /'2) ; : I'easst :and clear rsf 
3892 300A 4000 sta rO,reaslk(r2) 
3B96 48Al Ida r2,=rfat y p-rfntyp ;adjust for rfnrn . allocate 
3898 322C 0014 b513 : addm r2.bpkth(r4) 
3B9C 4078 5022 b515: jsb r7,bsend 
38AO 4008 39F4 jmp back5 

/"' 

'- ~ 
-....-/ 
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back6 - incompl e tes 

0001 
FCOO 0200 

4F54 A491 b67: 
4F56 7A 10 6938 
4F5A 4991 
4F5C A298 
4F5E 4821 
4F60 A604 
4F62 4C15 
4F64 A204 
4F66 4878 0088 
4F6A 4838 8910 
4F6E 7F7B 0000 b6a : 
4F72 8A04 
4F74 761B 0004 
4F78 910B 
4F7A 4A38 0010 b6d : 
4F7E 4E38 8F50 
4F82 81F6 
4F84 E647 
4F86 4078 5108 
4F8A 5408 
4F8C 901C 

4F8E 48F9 b6b : 
4F90 387B 0003 
4F94 701B 0008 
4F98 4C9F 
4F9A 499C 
4F9C 301B 0008 
4FAO 787B 0000 
4FA4 787B 0000 
4FA8 4F78 0040 
4FAC 9A09 
4FAE 4078 5108 
4FB2 5408 
4FB4 4838 8000 
4FB8 343C 0014 
4FBC 9004 
4FBE 4078 5108 
4FC2 5008 

4FC4 7070 65B2 
4FC8 7060 65B4 
4FCC E7C7 
4FCE 4078 5022 

b68: 

. if nz LBig 
page DOTCode 

. iff 

; if assembl ing \~itll big local 
;place in OOTCode 

page \'/arm 
. endc 

sra 1-1. 1 

;else plac e in Warm 

addb rl.tmmess(r5) 
sub rl.=l 
s11 r 1. 08 
lda r 2 .rl 
srI r5,4 
ior rl.r5 
511 r5." 

;r2 is argument to bfixt 
;mes blk offset to rh 
;so: mes num ,tr mes blk 

lda r7.=ttledr}ttresv 
Ida r3,=trnblk 

;these must be 0 

tstb r7,trstat(r3) ;any bad bits? 
bnz b6d ;yes, pass over this block 

cmp rl.trhstl(r3) 
be b6b ;found right trnblk 

add r3.=trnl 
cmp r3,=trnblk+trntot 

bne b6a ;loses if long wait for 2nd trnblk 
Trap 3107. < ;No trnblk for inc query - page 303> 
jsb r7.bfixt 
qert yp+pribit+alloc+inqt yp 

br b68 

setb trtypl+l(r3) 

lda rl,trmidl(r3) 
i 01- 1' 1, =subtyp 
sub r1,=subtyp-clost 
sta rl,trmidl(r3) 
1 dab 1'7, tl' stat (r3) 

Ilc i tlctr ;mark block as incomplete 

if byte trsta t(r3) .b it . =ttgvba ;used an alloc 

call bfixt, qertyp+pribit+alloc+inqtyp 

Ida r3, =ml tpkt 
iorm r3 ,bpkth(r4) 

else 
; l'etuI' n all oc 

call bfixt, qertyp+pr ibit+inqtyp 

endif 
lda 1-7,I-mimp(r5) 
Ida r6,rmhost(r5) 
Trap 3707.<;Sending 
j sb 1-7, bsend 

; "'emote i mpl! 
;remote, ,local hosts 

inc query - page 303> 

727 
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4F02 4858 0370 back6: lda r5,=<tmnum-l>*tmlen 
4F06 4818 C300 lda rl,=tmrset+tminit+msto 
4FOA 7710 693A b62: tst I" 1 , t s tat e ( I' 5 ) 
4FDE 8A lC bnz b64 
4FEO 305C 001C sta r5,bmessb(r4) 
4FE4 4078 2830 jsb r7.hipok 
4FE8 4818 0100 lda l'I,=mstoO ;about 13 seconds 
4FEC 7030 A930 lda r3,tmlock(r5) 
4FFO 9AFE bz .-4 
4FF2 7030 693A lda r3,tstate(r5) 
4FF6 4F38 C300 tst r3.=tmrset+tminit+msto ;ac tive and timed out? 
4FFA 8AOC bnz b66 
4FFC 3410 693A iorm rl,tstate(r5) 
5000 7070 6932 lda r7,tmimp(r5) 
5004 9807 bm b66 
5006 4818 FFFO Ida rl ,= - 08 " 2 
500A 6739 OEC6 b65: tst r3,bittab+< 08.2>(r1)+ 
500E 9AA3 bz b67 
5010 88FO bnlp b65 
5012 3000 A930 b66 : sta rO,tmlock(r5) 
5016 4958 0010 b64: sub r5,=trnlen 
501A 88EO bnm b62 
501C 4078 283A j sb r 7, hi \'/m 

5020 9009 br back6 

(. ~ 

'- ~ 
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5022 307C OOOA bsend : sta 1' 7. hi sav7( 1'4) 
5026 4078 39BO jsb r7,getfl' e 
502A 4878 0010 lda r7 ,=data ;packet length 
502E 307E 0090 sta r7 , bufe(I'6 ) ; Into packet 
5032 48F9 Ida r7,= <data+2 >/ words ; tota 1 \'/ol' ds In packet 
5034 705C 0010 lda r5, btypl'l( 1' 4) ;new t ype Ileader 
5038 4975 sub 1'7,1'5 ; In checksum 
503A 305E 0002 sta r5, typll( r6) ; Into type heacler 
503E 7058 62E2 Ida r5,mlne ; I'm source 
5042 305E 0006 sta r5,srch(r6) 
5046 4975 sub r 7,1' 5 ; in cllecksum 
5048 485C 0012 Ida r5, =bseqh( 1'4 ) 
504C 4AE8 add rG,=seqh ;where to stal' t cop), 

repeat 
504E 6035 Ida r3, (1' 5)+ 
5050 2036 sta r' 3,(r6)+ 
5052 4973 sub 1' 7,1' 3 
5054 4E5C 001C unt i 1 1' 5 .. =bdata+2(r4) 
5058 81FB 

endl'epeat 
505A 4968 0012 sub rG,=clata+2 ;put po intel' b a ck to pkt beginning 
505E 307E 0004 sta I' 7 , c hldl ( 1"6 ) ;save new checksum 
5062 4078 2888 j sb r7,gvtskc 
5066 9A04 Ifnot ze ro ; st III have buffer . 
5068 4078 1314 call of 1 USll, ~/hll I : I' e I ease buf fel' 
506C 2000 

endif 
506E 408C OOOA jmp @Ili sav7 ( 1'4 ) 
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; back7 - send resets 
5072 4858 0370 
5076 48EO 

back7 : Ida r5,= <tmnum-1 >* tmlen 
Ida rG,=O 

5078 7030 6932 
507C 7430 693A 
5080 8B02 

b71: Ida r3 , trnirnp(r5) 

5082 4AE1 
5084 4958 0010 
5088 8BF8 
508A 7828 6403 
508E 4078 5176 
5092 3028 6402 
5096 4078 2B30 

509A 4858 0370 
509E 7030 A930 b72 : 
50A2 9AFE 
50M 7030 6932 
50A8 9B23 
50AA 7020 6938 
50AE 4BAF 
50BO 7030 693A 
50B4 4F38 COOO 
50B8 9A04 
50BA 4EAF 
50BC 910A 
50BE 9018 

50CO 7628 6402 b702 : 
50C4 9215 
50C6 4038 OOFF 
50CA 4F38 3CFF 
50CE 8A10 
5000 4828 8000 b74: 
5004 3020 693A 
5008 7020 6938 
500C 4CAF 
500E 49AB 
50EO 3020 6938 
50E4 48AO 

ior r3,tstate~<0&trnrset > (r5) 
bnrn .~4 

add rG,=1 
sub r5,=trnlen 

bnm b71 
ldab "2,tcl ip~1 
jsb r7,b7sub 
sta r2,tclip 
jsb r7,hipok 

Ida r5,= <tmnum-l >* tmlen 
Ida r3,tmlock(r5) 
bz , -4 

Ida r3,tmirnp(r5) 
bm b73 

Ida r2,tmmess(r5) 
and r2,=age 
ld~ r3,tstate(r5) 
tst r3,=tmrset~tminit 
bz b702 :block is open 

cmp r2,=age : reach ma x age yet? 
be b74 :yes, reset 

br b73 

cmp r2,tcl ip 
bg b73 :not old enuf to reset 

eor r3,= HFF 
tst r3,=tmall+ HFF 
bnz b73 ;wait for cleanup 

Ida r2,=tmrset 
sta r2,tstate(r5) 
Ida r2,trnmess(r5) 
ior r2,=age ;set age to 4 
sub r2,=age- <ageO *4> 
sta r2,trnrness(r5) 
Ida r2,=0 :no mes num for reset 
jsb r7,bfi x t 

PAGE 308 

50E6 4078 5108 
50EA 500A 
50EC 9035 

qert yp+prib i t~rsbtyp ; r eset-the- block mes~age 
b,' b79 

50EE 3000 A930 b73: 
50F2 4958 0010 
50F6 8B04 

sta rO,trnlock(r5) 
sub r5, =tmlen 

bnm b72 

:more back7 over leaf 

,,---
~ 

-
----,,' 
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; need to count outstanding reset requ e sts 

50F8 4078 2830 jsb r7,llipoi< 
50Fe 4858 0370 Ida r5,= <r mnum-1 >· rmlen 
5100 48EO I cia r6, =0 
5102 7030 6582 b75: Ida r3,rlnimp(I-5) 
5106 8802 bnm , +4 
5108 4AE1 add r6,=1 
510A 4958 0010 sub r5, =I'mlen 
510E 88FA bnrn b75 
5110 7828 6401 ldab 1-2, rcl ip+ 1 
5114 4078 5176 jsb r7,b7sub 
5118 3028 6400 sta "2, I' e lip 
511C 4078 2830 jsb r7,Ilipok 
5120 4858 0370 Ida r5,= < rmnum-1 >* rmlen 
5124 7030 A580 b76 : Ida 1-3,rrn1ocl«r5) 
5128 9AFE bz -II 

512A 7030 6582 Ida 1'3,rlllimp(r5) 
512E 9817 bill b77 
5130 7020 6588 Ida 1' 2, r-rnrness (1- 5) 
5134 48AF and r2, =age 
5136 7628 6400 cmp r2,I' cl ip 
513A 9211 bg b77 
513C 7020 6588 Ida r2 , rrnmess (1'5) 
5140 4828 FFFO and 1'2,= -1?age 
5144 4CA4 ior r2,=4 
5146 3020 6588 sta r2, I-mmess (r5) 
514A 707C 4012 1da r7, bseqll+foo( r4) 
514E 4825 Ida r2,1' 5 
5150 4078 51E2 jsl:> 1' 7,bfi xl"' 
5154 500E qert y p+pril:>it+rrqtyp ; I' eset -I' eques t message 
5156 4078 5022 b79 : jsl:> r7 ,bsend 
515A 908C bacl<7j : br lJaek7 

515C 3000 A5BO b77: sta 1' 0, I-m locI< ( I' 5 ) 
5160 4958 0010 sub r5,=rmlen 
5164 88EO bnm b76 
5166 4818 0019 Ida 1'1 , = 025 ;wait 81~hi Ie 
516A 301C OOOC sta l' l,l1i tt(r4) 
516E 4078 2B3A jsb r7,I1iwm 
5172 8AFE bnz .-4 
5174 90F3 br bacl<7j 
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5176 4EE6 
5178 9206 
517A 4AA1 
517C 4EAF 
517E 8C02 
5180 48AF 
5182 4007 

5184 49A1 
5186 4EA4 
5188 8202 
518A 48A4 
518C 4007 

r-
',-
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;Some BACK subroutines 

;decide how old a block must be to be reset 
; if r6 <6 , r2=max(r2-1, 4 ), else r2=min(r2+1, a ge) 

b7sub: cmp r6,=6 ;want this many bloc ks 
bg b7slIb1 

add 1' 2, = 1 *ageO 
cmp r2 , =age 
bnl .+ 4 

1 da 1'2, =age 
jmp ( r7) 

b7sub1 : sub t'2, ~ 1" ageO 
cmp 1' 2 , =4 *ageO 
bng .+ 4 

1 da 1' 2 , =lPageO 
jmp ( 1'7 ) 

~ 

r'" 

.-....-'" 
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518E 3560 65BA 
5192 7820 65BF 
5196 48E3 
5198 702A 6326 
519C 9BOA 
519E 706A 002C 
51A2 8A07 
51A4 786A 001F 
51A8 8A02 
51AA 48EF 

51AC 4C68 FFEO 

51BO 306C 001A 
5184 7020 65B8 
51B8 4B28 FFFO 
518C 4CA4 
51BE 3020 6588 
51C2 4863 
51C4 A2E6 
51C6 4A2E F800 
51CA 302C 0012 
51CE 702C 4018 
5102 7010 65BC 
5106 900E 

;set up a repl y (rfnm, may become rf/al, dead, or Inc reply) 
;r3/lndex to blttab entry for rstate/rmtype, r5/rec ' mes blk 
;r6/blts to cha nge rstate by (ear), r7/return 
;set up dead status,mess num, go to bfl xc. return rl/rmtype 

bakset : eOI' m r6,rstate(r5) 
ldab 1' 2,rmlhn(r5) : local ilOSt 
Ida r6,=3 ;default host status If none 
Ida r2,h2pblk(I'2) 
Ifnot minus 

Ida rG,deadsc(r2) 
If zel' o 

ldab 1'6,hlhd(r2) 
I f zel' o 

lela 1'6, =chcup : just now coming up 
endlf 
lor r'6, =chnot I ; unkno\~n time 

endlf 
endlf 
sta r6, bdata( 1'4) ;dead ilOSt status In data 
Ida r2 , r'mmess (r5) 
and r2,=-I?age 
lor 1'2, =4 
sta r2,rmmess(r5) 
Ida r6,r3 ;r3: blttab Inelex 
sll r6 .6 
adel 1'2 , =- H800( 1'6) :adjus t to pl'ev lous window 
sta r2,bseqh(r4) 
lela r2,bmldh+foo(r4) ;clear It 
Ida 1'1 , rmtype( r5) 
br bflxc 

733 
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5108 302C 0012 
510C 4825 
510E 4A58 0380 
51E2 A6A4 
51.E4 382C 0019 
51E8 7820 65B9 
51EC A6A4 
51EE 382C 0018 
51F2 6027 
51F4 382C 0015 
51F8 4B28 FFOO 
51FC 302C 0010 
5200 7020 65B2 
5204 302C 0016 
5208 7820 65B7 
520C 382C 0013 
5210 7820 65B6 
5214 4BAF 
5216 382C 0014 
521A 3000 A5BO 
521E 305C 001C 
5222 4007 

c 

;set up a back message 
;r2/message number (left half) 
; in 1 ine arg: pkt type, flags for bfixt in Ih, pkt code in rh 

bfixt: sta r2,bseqll(r4) ;l1it message number 
1da 1'2 , 1'5 
add r5,=tm1ock-rm1ock 

bfixr: srl r2,4 ;entry point 
stab r2,bmidh+1(r4) ; my b l10ck 
ldab r2,rmmess+1(r5) ;;tmmess 
srI r2,4 ;; luse ; luse t o I o\~ end 
stab r2,bmidll(r4) 

bfixc : 1da r2, (r7)+ ; nO~1 get arg 
stab r2,bpktll+1(r4) ; just pkt code 
and r2,=<-1 >?akbits ; c1 eal' I O\~ ha 1 f 
sta r2,btyph(r4) ;for type header 
1da r2,rmimp(r5) ; ;tmimp 
sta r2,bdstll(r4) 
1dab r2,rmct1+1(r5) ; ; tmct 1 :where for. b1k II 1 ives 
stab r2,bseqll+1(r4) ; ; fb10ck;into our seqh 
1dab r2,rmct1(r5) ; ; tmct1 ;now for fo~eign use 
and r2,=fuse/ H100 ; just the use no . 
stab r2,bpktll(r4) ; into our params 
sta rO ,rm10ck(r5) ; ;tm1ock 
sta r5,bmessb(r4) 
jmp ( 1' 7) 

~ 

----../' 
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; back9 - send give backs 

5224 4F68 003F b95: tst r6,=tmalt ; reduce a Iloc time if nz 
5228 9A04 bz b96 
522A 49El sub ,' 6, =trnal to 
522C 3860 693E stab ,-6, tmstp( ,-5) 
5230 3000 A930 b96 : sta rO, trnlock(,-5) 
5234 4958 0010 b97 : sub r5,=tmlen 
5238 8B05 bnm b9 4 
523A 4078 2B3A j sb r7 . hhlrn 
523E 4858 0370 back9: Ida r5,= < trnnum-1 >* trnlen 
5242 4878 3COO b94: Ida r7, =tmall 
5246 7770 693A tst r7,tstate(r5) ;any I'll locates? 
524A 9AF5 bz b97 ;no, t,-y ne x t block 
524C 7030 A930 Ida r3,tmlock(r5) ;yes, get into block 
5250 9AFE bz .-4 
5252 7030 6932 Ida r3,trnirnp(r5) ;any dest? 
5256 8B03 if minus ;nope 
5258 7030 A93A Ida r3,tstate+foo(r5) ;block is free 

endif 
525C 7860 693E ldab "6, tmstp( r5) ; : tmal t 
5260 7030 693A Ida r3,tstate(r5) 
5264 89EO bno b95 ; can ' t get a rnessno 
5266 4B37 and r3 , ,-7 : ; =tma 11 
5268 9AE4 bz b96 :alloc was just used 
526A 7020 6938 Ida ,-2, trnmess (r5) 
526E 4BAF and r2,=age 
5270 7628 6402 cmp r2,tclip ;see b a ck7 
5274 8204 bng b98 ;block is old 
5276 4F68 003F tst r6,=tmalt 

0001 .if nz PSE 
527A 8A05 bnz b95 

. iff 
bz b98 ;a lloc is old 

cmp ,-3 , =2 't rna 110 ;more than 2? ( \~as 1) 

bnl b95 ;nope, don't give back any 
.endc 
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527C 48~4 b98: Ida r3,=tmall0 - H8 ;reduce allocate count 
subbm r3,tstat;(r5) 527E 3930 693A 

5282 7830 693B 
5286 A681 
5288 3830 693B 
528C 7020 6938 
5290 483A 0100 
5294 3030 6938 
5298 4078 5108 
529C 1002 
529E 703C 4018 
52A2 4838 8000 
52A6 343C 0014 
52AA 4078 38A4 

ldab r3,tstate+1(r5) ;change message bits 
srI 1'3,1 
stab r3,tstate+l(r5) 
Ida r2,tmmess(r5) 
Ida r3,=messO(r2) ; increment messno 
sta r3,tmmess(r5) ;restore 
call bfixt, regtyp+pribit+gvbtyp ;giveback message 

Ida r3,bmidh+foo(r4) ;no subtype for no. raw 
Ida r3,=mltpkt 
iorm r3,bpkth(r4) ;givebacks are multi-packet 
call1trnput ;set up a trnblk fOI' give backs 

52AE 7020 6588 ltrtn: 
5282 3028 OOOA 

Ida r2,rmmess+<0·tmmess>(r5) I ;for local use 
sta r2,trluse(r3) ; into trn blk 

5286 702C 0012 
528A 4828 FFOO 
528E A604 
52CO 4C20 FFC8 
52C4 3028 0004 
52C8 4828 4040 
52CC 3028 OOOC 
5200 4078 5022 
5204 4958 0380 
5208 90AE 

0001 

38A4 7078 0084 
38A8 3078 FCOO 
38AC 4078 5AE2 
3880 7078 0082 
3884 3078 FCOO 
3888 4008 52AE 

(. 
'--

Ida r2,bseqh(r4) ;message # 
and r2,=mesnum 
sr 1 r5, 4 ; block If 
ior r2,=«rmlock-tmlock>/ 016>(r5) ;recover tm blk number 
sta r2,trhstl(r3) 
Ida r2,= H4000+ttgvba ;used an allocate 
sta r2,trntim+<0~trstat>(r3) ;release trnblk 
jsb r7,bsend 
sub r5,=tmlock-rmlock ;undo bfixt adjustment 
br b97 

. if z LB i g 
ltrnput = trnput 

. iff 
page LCode 
ltrnput: 

setmap mO,mapcod 

call trnput 
setmap mO,mapddt 

jmp ltrtn 
.endc 

;if code is on Warm 
;then page swapping in not necessary 

;"routine" ltrnput 
;swap from OOT to Warm 

;trnput is on Warm page 
;and swap back 

; I'eturn to rna I 11 code 

~ 
-...... 

----./ 
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FCOO 0200 

520A 4828 
52DE 706A 
52E2 9AFE 
52E4 781A 
52E8 9A25 
52EA 4F18 
52EE 8A22 
52FO 4F92 
52F2 9A17 
52F4 703A 
52F8 706B 
52FC 7D6A 
5300 4B68 
5304 8A 17 
5306 705B 
530A 9B14 
530C 4E92 
530E 8109 
5310 786A 
5314 796B 
5318 4B68 
531C 4EE7 
531E 9COA 
5320 300A 
5324 4A28 
5328 4E28 
532C 92D9 
532E 4008 

5332 4078 
5336 90F7 

FCOO 0200 
4EDC 52DA 
4EDE 1CBC 
4EEO 0000 

0001 
3868 

FCOO 0400 

page ODTCode 

;dedrea: scans the reassembly blocks and frees up any associated 
;with a dead receive message block 

6CBO dedrea: Ida r2,=messtk ;set to search reas blk table 
4000 ded46: Ida r6,reaslk(r2) 

0003 

FFFC 

0004 
65B8 
0007 
OOFO 

65B2 

0006 
65B8 
OOFF 

bz . '-4 
ldab r1,reasst(r2) 
bz ded44 

tst r1,= HFFFC 

;legal states al-e 1.2.3 

bnz ded44 
tst r 1, =2 :block in use? 

bz ded41 ;no: ignore free blocks 
Ida 1' 3,1-ld(r2) 
Ida r6,rmmess(r3) 
eorb r6,ruse(r2) 
and 1-6. = 1 use 

bnz ded44 ;old use- not ours anymore} 
Ida r-5,r-mimp(r'3) 

bm ded44 ;reset block 
cmp r1,=2 :got a message started? 

bne ded4 1 ; no 
1 dab r-6, rerness (r'2) 
subb r6,rmmess(r3) 
and r6,= HFF .. . . 

;reas blk mess num 
; less ne x t to give host 

mod 256 
cmp r6,=7 :should be 0-7 

b 1 ded44 ; nope. lose 
4000 ded41: 
0010 ded47: 
6E30 

sta rO,reaslk(r2) 
add r2,=lr-blk 
crnp r-2. =emsstk 

1BEE 

3868 

bg ded46 :more to do 
jmp tossx 

ded44: Trap 3202.<;Recovd an old reas block - page 313> 
call lreasf 
br- de (147 

dstollst d e dr-ea 

. if nz Lbig 
lreasf = r-easf 

. iff 
page Lcode 
lreasf: 

setmap mO,mapcod 
ca 1 1 r-easf 
setmap mO,mapddt 

jmp ded47 
.endc 

page Wal-rn 
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5C9C 0000 
0000 

5C9E 5970 

5CAO 5CAA 
5CA2 3EBE 
5CA4 07D6 
5CA6 07D6 
5CA8 0000 

FCOO 0400 

5CAA 1076 
5CAC 48BO 
5CAE 4858 40CO 
5CB2 4078 1856 
5CB6 3038 6554 
5CBA 9A06 
5CBC 4838 1000 
5CCO 3438 62AE 
5CC4 9005 
5CC6 4838 EFFF 
5CCA 3338 62AE 

5CCE 6006 

c 

;warm page timeout dispatch table 

codtab : 0 ;no config this page 
.if z $rnapcd-$mapI't ;r'outing is on this page 

rupqck 
.endc : :z ' $mapcd-$maprt 

concllk 
gvharel 
rSllcceeci 
rsucceed 
o 

page \Yal'm 

; ; jed 
; ; htest 

;checksum configul'ation table 

routine conchk, uses r3, uses r5 
lda r3,=0 
lda r5,=hacmem :init for sub chain 

: check sum it ' • call subchn-conlen 
sta r3,concer 
ifnot zero 

:rernember error to ease patching 
: checksum !bad. 

lda r3,=hdcbit :it's not 'okay 
iorm r3,anom :remember in anom 

else 
lda r3,~<-1>?hdcbit 
andm r3,anorn :clear bit in anom 

endif 
endroutine · 

~ 

------/ 
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:give all hosts \~<1keups every 25 lI1i 11 isecollds 
ihtt counts down waiting for hardware - hitt counts up 

on hardware <1nd down on software 

3BBC 1076 
3BBE 7078 00B2 
3BC2 3078 FCOO 
3BC6 4008 5338 
FCOO 0200 

5338 7058 6322 
533C 4078 5306 
5340 6404 
5342 704A 6326 
5346 9B1C 
5348 705C 0020 
534C 707C 404E 
5350 9AFE 
5352 707C 0052 
5356 4B78 07FF 
535A 49F1 
535C 307C 0052 
5360 8A03 
5362 307C 0054 

5366 707C 0002 
536A 40FF 5382 
536E 300C 404E 
5372 787C OOOE 
5376 30F8 OOAC 
537A 4078 538E 

page Leode 
routine ihtc,uses r1-r5,arg r1 

setmap mO,mapddt 

jmp jihtc 
page ddtcode 
j ihtc: 
Ida r5,hosts 
call chktc,m1 Htcgo 

Ida r4,h2pblk(r2) 
ifnot mi nus 

1 da r 5, i ob 1 oc ( 1'1] ) 

lock ihloc(r4) 

Ida r7,il1tt(r4) 
and 1'7, = H7FF 
sub r7,=1 
sta 1'7,ihtt(I'4) 
if zero 

s tar 7 , i hgo i n ( r 4 ) 
endif 
Ida r7,hostyp(r4) 
call Phftable(r7) 
unlock il110c(I'4) 
ldab r7,hotpid(r4) 
s t a I' 7 , @p i d 
call hitc 

endif 
537E 4008 3BCA jmp xihtc 

page LCode 
xihtc: 

3BCA 7078 00B4 setmap mO,mapcod 
3BCE 3078 FCOO 
3B02 6006 endroutine ihtc 

FCOO 0200 Page OOTCode 

:limit of wakeup index 
:get an index to do now 

:access host block 
: not i nact i ve 

:first, count IH timer 
:keep it reasonable 

;time to reset ih 

;do fast host timeouts 
;special for fakes 

:poke 110St output 

:do common BACK/HI checks 

5382 
:fast timeout host checking routines 
table hftable 

5382 0706 
5384 5414 
5386 0706 
5388 0706 
538A 0706 
538C 0706 

rsucceed 
fasfak 
rsucceed 
rsucceed 
rsucceed 
rsucceed 

endtable hftable 

; I'ea 1 s 
:fakes 
: (VOH: 
;TIPs: 
; spal'e 
: spal'e 

need none 
get a 1 ittle· help 
VOHF) 
none 
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538E 1076 
5390 48Bl 

;HITC 
;perform checks for HI/BACK at 25 ms timeou t 

routine hitc.arg r4-r5.uses r3 
Ida r3.=1 

5392 707C 4000 lock lockhi(r4) 
5396 9AFE 
5398 707C OOOC Ida r7.hitt(r4) 
539C 9A10 
539E 9804 
53AO 313C 
53A4 900C 
53A6 323C 
53AA 8A09 
53AC 48F8 
53AE 3C7C 
53B2 707C 
53B6 9B03 
53B8 40FF 

OOOC 

OOOC 

001E 
0002 

53CA 

53BC 300C 4000 
53CO 787C OOOF 
53C4 30F8 OOAC 
53C8 6006 

53CA 
53CA 541A 
53CC 0706 
53CE 0706 
5300 0706 
5302 0706 
5304 0706 

r 
~ 

i fnot zel'o 
ifnot minus 

subm r3.hitt(r4) 
else 

addm r3.hitt(r4) 
if zero 

Ida r7.=hirset 
iorbm r7.hibits(r4) 
Ida r7.hostyp(r4) 
ifnot minus: :forbak 

call ~hrtable(r7) 
endif 

endif 
endif 

endif 
unlock lockhi(r4) 
ldab r7.hinpid(r4) 
sta r7.@>pid 

endroutine hitc 

;routines to reset hosts 
table hrtable 

resreal 
rSLlcceed 
rsucceed 
I'succeed 
rsucceed 
rsucceed 

endtable l11'table 

:waiting for imp; don't reset. 

:waiting for host 

:reset afte r 30 seconds . 
:note reset happened ' 

: :VOH ;what type host 
:no back hosts please 

:do the right reset 

:reset real host hardware 
;fakes - do nothing 
:(VOH: VDHITO) 
:TIPs: none 
;spare 
:spare 

..J 
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5306 6047 
5308 702C 0002 
530C 9B03 
530E 4E25 
53EO 8C03 
53E2 305C 0002 

53E6 702C 4000 
53EA 9AFE 
53EC 49A2 
53EE 4832 
53FO 9804 
53F2 9A03 
53F4 4E35 
53F6 8C02 
53F8 4835 

53FA 763C 0002 
53FE 8107 
5400 4982 
5402 8A02 
5404 4835 

5406 303C 0002 
540A 9003 
540C 3098 OOAC 

5410 3034 
5412 4807 

;CHKTC 
;Compute a new index for IHTC/BTC to u s e 
;called with R1/ pro just fielded (IHTPIO/BTCPIO), 
; inl ine R4/ pointer to TCGO/TBKGO. R5/ limit for R4 

routine chktc.arg r1/r5. inl ine r4,uses r2-r5 , result r2,nosave 
Ida 1- 2,\,/ords(I-4) ;firs t. val idate I imit word 
if minus} 1'2 > r5 ;troubles 

sta r5 , words(r4) 
endif 
lock r2,m3 - ml(r4) 

sub r2,=2 
Ida r3.1-2 
if minus} z ero} 1'3 > r5 

Ida r3.r5 
endi f 

• if r3 = words(r4) 

sub 1'3, =wol'c1s 
if zero 

Ida r3.1' 5 
endif 
sta 1'3,wol' ds(I' 41 

els e 
sta 1'1 , '9>pid 

endif 
unlock 1-3.(1-4) 

endr-out i ne chk tc 

;force a good value 

; get pI ' opel- index 

; next to clleck 

: out of l'ange? 

;set it high again. 

;end of a c ycle 

:update I il1li t 
:reacjed bottom end 
; use highest index 

; ne~1 c ye I eli 111 it 

;poke o lil'selves 

; and neH cUI ' I-en t index 

;routine to run at fast timeout fol' fakes 

routine fasfak , nosave,arg r4.uses 1'1 
5414 781C 401F Idab r1,hil1c:1+foo(I-4) :fakes al'~ alwa y s up 
5418 4807 endroutine fasf a k 

541A 4818 0100 
541E 3010 0006 
5422 4807 

;routine to I' a set real hosts 

routine I'esl'eal ,nosave,uses 1'1 
Ida 1'1.=hreset+«data& HF >/2 > ; ;trledl' 
sta r1,statil1(1' 5) :I-eset a real host 

endroutine I'esreai 
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FCOO 0200 

5424 7038 
5426 7058 
5428 7078 
542A 7098 
542C 

3B04 1076 
3B06 7078 00B2 
3BOA 3078 FCOO 
3BOE 4008 542C 
FCOO 0200 

542C 4808 
542E 4078 5306 
5432 6408 
5434 704A 5424 
5438 4078 538E 
543C 4008 3BE2 

;BTC 
;Check back hosts every 25 ms 
;Calls HITC for most of its work 

page OOTCode 

b2pblk : bbkO,bbkl,bbk2,bbk3 

b2pend: .blbl 0 

page LCode 
routine btc,arg rl.uses rl-r5 

setmap mO,mapddt 

jrnp jbtc 
page ddtcocle 
jbtc: 
Ida r5,=b2pencl-b2pblk 
call chktc,rnlUtbkgo 

Ida r4,b2pblk(r2) 
call hitc 
jmp xbtc 
page LCode 
xbtc: 

3BE2 7078 00B4 setmap mO,mapcode 
3BE6 3078 FCOO 
3BEA 6006 endroutine btc 

(' 
'-

;bad< hosts 

;1 imit for our index 
;get next offset to check 

;point to back host' 
;and do the checks 

;set map for loop 

/,- . --... 

~ 
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. comnt I 
We get here 

stkpid value . 
from the ring 

I 
FCOO 0400 

5COO 1076 
5C02 7078 A4B2 
5C06 9AFE 
5C08 7078 64B4 
5COC 9A13 
5COE 49Fl 
5CEO 3078 64B4 
5CE4 9A03 
5CE6 3098 OOAC 

5CEA 7078 64B6 
5CEE 6827 
5CFO 30A8 OOAC 
5CF4 4E78 6400 
5CF8 9203 
5CFA 4878 64B8 

5CFE 3078 64B6 

5002 3008 A4B2 
5006 6006 

from the pid dispatch when it discovers the 
The pid value is in rl . The ne x t pid is remo ved 

buffer, and written to the pid . 

page Wa rm 

routine rstgo, arg rl, uses r2 
lock ringlk ;lock the ring buf. 

1 da r7, I' i ngc 
ifnot zero 

sub r7 , =1 
sta r7 ,I' ingc 
if not zel'o 

sta rl, @pid 
endif 
Ida 1' 7, ri ngf 
ldab 1'2,(r7)+ 
sta r2, @pid 
if r7 > = =ringe 

lda r7.=ring 
e ndif 
sta r7 ,I' ingf 

endif 
unlock ringlk 

endroutine rstgo 

; number of ent r ies in t he buffer. 

;decrease numbe r of entries . 

; entri e s left in I'ing buffer. 
;poke the stkpid. 

;addl'e s s of ne x t e'ntl'Y in riilg . 
;get the next pid from ring ... 
; . .. and poke the pid with it . 
;past last word of buffer . 

;yes, re-initial ize pOinter. 

; update the ne x t entry pointer. 

; unlock the ring. 

743 
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5008 701C 0056 
500C 4078 154A 
5010 0040 
5012 9A3E 
5014 300C 405C 
5018 302C 0068 
501C 4831 

501E 7079 009C 
5022 307C 006A 
5026 7079 0008 
502A 307C 006E 
502E 7079 OOOA 
5032 307C 006C 
5036 721B 0090 
503A A2F1 
503C 9B06 
503E 707B 009C 
5042 9903 
5044 4B18 7FFF 

5048 7078 0002 
5D4C 3078 FC04 
5050 707A FCBO 
5054 4AF1 
5056 3070 0008 
505A 4B38 lFFE 
505E 482B 8010 
5062 4837 
5064 707C 0002 
5068 40FF 12CA 
506C 3010 OOOA 
5070 301C 0058 
5074 4078 191C 
5078 702C 4068 
507C 4078 1512 

5080 707C 0058 
5084 9B29 
5086 4078 131E 
508A 0040 
508C 90BE 

.r-

ihpack: 
repeat 

set rl = ihwq(r4) 
call deque,whih 

bfai1 ihel'2 
unlock 10ckih(r4) 
set ihbuff(r4) ~ r2 
set r3 = r1 

;queue to use 
;SP okay from rHOB call after leader 

;end of queue before EOM? 
;done queue lock 
:remember buffer we're sending 

ihcump: ;cum stats hook. 
set i hbufb (r4 ) bufb(r1) ;save stuff from buffer 

set i hseqh( 1'4 ) seqh(r1) 

set ihpkth(r4),r7 pkth(rl) 

add r1,bufe(r'3) 
511 r7,1 ;;lstpkt 
ifnot minus : ;hendf 

set r7 = bufb(r3) 
ifnot odd 

and rl,=-1?hendf 
endif 

endif 
setmap m2,mapv2 

set r7 = point-chain(r2) 
add r7,Hdata/ Hl0 
set starto(r5) = r7 
and r3,Hpackm 
set r2 Hm2+data(r3) 
set <'3 = r7 
set r7 = hostyp(r4) 
call @hotable(r7) 
set endo(r5) = r1 
set ih1stp(r4) = rl 
call ihdb 
set r2 = ihbuff+foo(r4) 
call unpack 

trcih: ;trace 
set r7 = ihlstp(r4) 

bminus ihdone 
call flushb.whih 

endrepeat 

:on1y important on last buffer 

:returning PKTH in R7 

;bufe has length in bytes 
:put lstpkt bit in sign 
;not last packet. 
;mes blk? 
;not raw packet, thus no eom bit. 
;c1ear eom bit 

;now get buff start 

;data is 10) into 'buffer 
;do reliability check in a little while 
;prepare for FSIOUT 
;get to buffer start 
:proper ' STARTO value 
;now by host type 
;do output stuff 
;start output 
;remember end flag 
;wait for output of packet 
;get packet just sent 
:map it in for IHOONE, trace 

hook 

;done last packet 
:flush pkts 1 - n-1 

-..J 
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508E E6E8 
5090 9002 
5092 E6C2 
5094 703C 0056 
5098 48F1 
509A 3073 
509C 303B 0002 
50AO 300C 405C 
50A4 905C 

50A6 1076 

50A8 7070 OOOA 
50AC A6F4 
50AE 4073 
50BO 4B78 01FF 
50B4 9A04 
50B6 E60B 
50B8 3030 0008 

50BC 6006 

50BE 1076 

50CO 3020 0012 
50C4 4878 2000 
50C8 3470 OOOC 
50CC 7870 OOOE 
5000 30F8 OOAC 

5004 6006 

;val' iolls IH el'I' ol' handlel's 

iher2 : Trap 3350,<;Bad ih queue struct - page 321> 
br' iher' I'c 

iherr : Trap 3302, < ;Bad buffer on host queue - page 321 > 
iherrc: set r3 = i Il\~q( r4) ; recover queue 

set (r3 ) = = 1 

sta 1' 3, ehq-shq( 1' 3) ; ;ehpq 
iher3: unlock lockill(r4) 

br illex2 

;routine to check real 110St output stal't pOinter write 

routine hsiout,arg r3/r5 

1 da 1' 7, endo (,' 5) 
srl r7,4 
eor 1' 7 , r3 
and 1'7. ~pacl<lll_-4 
i fnot zel' o 

Trap 3013, < ;Start 
sta r3,starto(r5) 

endif 

endroutine hsiout 

;and one for fakes 

;colllpare old STARTO 
;bits to be checked 

ptr write failed - page 321 > 
;retry just once 

routine fsiout,arg r2/r5 

sta r2,fakeso(r5) 
1 da 1' 7. =hbus\, 
torm r7,stat~ll(I ' 5) 
ldab r7,hbpid(r5) 
s t a I' 7 , lOlp i d 

endrouttne fsiout 
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5006 300C 405C 
500A 705C 0016 
500E 3018 017E 
50E2 781C 0060 
50E6 703C 001A 
50EA A6B4 
50EC 4868 02F8 
50FO 4078 5824 
50F4 003C 
50F6 7068 017E 
50FA 705C 006A 
50FE 992C 
5EOO 701C 006C 
5E04 A694 
5E06 7070 A5BO 
5EOA 9AFE 
5EOC 7510 6588 
5E10 4818 OOFO 
5E14 8A2A 
5E16 787C 006E 
5E1A 4AF8 
5E1C 7970 65B8 
5E20 4878 OOFF 
5E24 4EF7 
5E26 9C21 
5E28 A2F2 
5E2A 703F OE86 
5E2E 3430 658A 
5E32 701C 006C 
5E36 8B03 
5E38 3430 658C 

5E3C 4B9F 
5E3E 4E93 
5E40 8105 
5E42 743F OE88 
5E46 3430 65BC 

5E4A 3000 A580 
5E4E 4878 002C 
5E52 30F8 OOAC 

ihdone: 

5E56 4078 131A ihex : 
5E5A 0040 
5E5C 781C OOOE ihex 2: 
5E60 3098 OOAC 
5E64 4008 1906 

5E68 3000 A5BO ihr2 : 
5E6C E698 
5E6E 90F4 

,,--

sta r O,lockih(r4) 
set 1' 5 = ihledl' +dstl (r ll) ;used saved leader 
sta 1'1 , temp 1 
setb r1 = ihpkth+1(r4) ;used copy of PKTH 
Ida r3, ihledl' +lenl ( r 4) 
srI 1'3,4 
Ida sp ,= lstack 
call ho t hru,htpmfn ;count host throughput 

Ida 1'6,temp1 
set r5 = ihbufb(r4) ;use s a ved BUFB 

bo ihex ;raw pkt : no rfnm 
set r1 = ihpk th(r4) ; use saved PKTH 
srI 1' 1,4 ;position our use nu mber 
Ida r7 , rmlock(r5) 
bz . - 4 

eor r1,rmmess(r5) 
and r1 ,= luse 
bnz i hl' 2 ; \~rong 
setb 1'7 = illseqh(r4) 
add r7 , = 08 ;from 
subb r7,rmmess(r5) 
and r7 , = HFF ; mod 
cmp 1'7, =7 

luse, but 'no r mal' 
;use saved SEQH 

last 8 

256 

bl i hr 2 
511 r7,:2 

;mes num out of range 

Ida r3,bittab(r7) 
iorm r3,rstate(r5) 
set r1 = ihpkth(r4) 
if minus 

iorm r 3,rmtype( r 5) 
endif 
and r 1 , =pk tcod 
if r1 = lIinmtyp 

ior r 3,bittab+2(r7) 
iorm r3,rmtype(r5) 

endif 
unlock rmlock(r5) 
Ida r7 , =bkOpid 
sta 1' 7, @'pid 
calloflsllb,Wllih 

ldab r1,llotpid(r4) 
s ta r 1 , Il"p i d 
j mp i 110 

sta r O,rmlock(r5) 

;t'eply now 
;use saved PKTH 

;mark rf+al 

;type of this buffer 
; is it an incomplete? 

; get type/s t ate = 3 
; in ra 1 1 Y t<lb 1 e . 

;flush buffer . 

Trap 3230, < ;Bad rm blk fot' mes on host q - page 322> 
bt' ihex 

.~ 
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. INSERT "FAKSUB" 
. INSRT FAKSUB 
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0008 
0286 

FCOO 0600 

40EO 1076 
40E2 1016 
40E4 1026 
40E6 1036 
40E8 1046 
40EA 7078 80BE 
40EE 1076 

3BEC 1076 
3BEE 7078 40BE 
3BF2 1076 
3BF4 7078 00B6 
3BF8 3078 FCOO 
3BFC 4078 40EO 
3COO 4008 lBCE 
FCOO 0600 

40FO 3060 0018 

40F4 3000 0014 
40F8 4008 1072 

3C04 7078 00B6 
3C08 3078 FCOO 
3COC 4008 40FC 
FCOO 0600 

40FC 70F8 01A4 
4100 4AF8 
4102 3078 0286 
4106 7059 81CO 
410A 7070 4014 
410E 9AFE 
4110 990A 
4112 7060 0018 
41169A07 
4118 7070 0006 
411C 4F78 2000 
4120 8AOB 
4122 90E9 

~ 

.stitle Fake Host Subrouines 
;Fake Host Common Routines 

page LVal's 

nstrip 08 
ptime : .blkvl 

;nominal strip ~ 800 microseconds 
;time we should quit this strip 

page r a kCode 

; OOZE 
;Put the Fake Host "JAM" (Host-to-IMP) side to sleep . 
; Saves everything. expects map 1. R5 set up 

routine fdoze.arg r5/m1.local rl-r4.loc al ~2 

global doze fdoze 

sta sp.dozesp(r5) ;put away stack pOinter 
repeat ;while fak~ HST busy 

unlock OHlockfd(r5) 
jmp loopmv :back to LOOP 

page LCode 
dozew : :PIO entry here : arg r1 / ml / m3 

Ida r7.mapfak 
sta r7. %mapO 
jmp fdozevi 

page FakCode 
fdozew : 

Ida r7. @l lclock :use STAGE's clock 
add r7.~ns trip 

sta r7.ptime ; when I-Ie sho'.ll d qu i t 
Ida r5,mblks(rl) ;restore fake host block 
lock lockfd(I'5) :get fake lock 

ifnot odd ; not nel'l 01' bl' oken lock 
Ida sp,dozesp(r5) :get back stack pointer 
ifnot zero ;not newl y in it I a I I zed 

Ida r7.statih(r5) ;fake HST output 
break if r7 .bi t. ~hbusy : return If host can run 

next ;sleep if notl,ing to do 
endif 

---.J 



o 
4124 4078 4 18C 
4128 4EF8 
412A 8205 

412C 486D 004E 
4130 408F 4E2A 

4134 90EO 

4136 6076 
4138 707F OOBO 
413C 3078 FC04 

enc!i f 
call pf b nulll 
if 1' 7 < II nfl12 

Trap 1760,< ;Init Jam 
lda sp, !Idzs tack (,' 5) 
j mp @ldoz e pc( 1' 7) 

endif 
endrepeat 

endroutine fdo ze 

n 749 

: get 11 2pblk o frset 
: only for sof tware fakes 

Fa ke Host - pa (Je 324 > 
; e mpt y stac k 
: in it i a 1 di s PCl t CI1 
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4140 6046 
4142 6036 
4144 6026 
4146 6016 
4148 6006 

( 

'--

PAGE 327 

J 
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;JAM 
;Send one word of data through the fake Host interface. 
;Call with R5!fake Host block, Ml / IMP Vars page. 
;Data l'lord in Rl 

414A 1076 routine fjam, arg rl, al'g 1' 5/011, local m2, local r'l,uses 013 
414C 7078 80BE 
4150 1076 
4152 1016 

3Cl0 1076 global jam fjam 
3C12 7078 40BE 
3C16 1076 
3C18 7078 00B6 
3C1C 3078 FCOO 
3C20 4078 414A 
3C24 90EE 
FCOO 0600 

4154 7070 0002 Ida r7, stal't i (r5) 
4158 3078 FC04 s 'ta 1'7, %map2 
415C 7070 0010 Ida r7, fakes i (1'5) 
4160 2017 sta 1"1,(1' 7)+ 
4162 481F FFFE Ida rl,=-hrdoff(r7) 
4166 7110 0004 sub rl,endi (r5) 
416A 4B18 lFFF and rl,=OII-l 
416E 8A04 if zero 
4170 4078 4224 call jampkt 
4174 9005 else 
4176 3070 0010 sta r7.fakesi(r5) 
417A 4078 424E call j arncllk 

endif 

417E 6016 endroutine fjam 
4180 6076 
4182 707F OOBO 
4186 3078 FC04 
418A 6006 

,. 
: hi gh-ordel' memory address 

: input buffel' po intel' 
:stash the HOI'd 
: I~here it I~ent 

: 1 ast 1.lord to f ill 

:end of buffer 

:save buffel' pointer 
:check if I'r::-st time 

:routine to calculate H2PBLK index into R7 

418C 1076 
418E 7075 
4190 4AF4 
4192 4878 OOFF 
4196 A2Fl 
4198 6006 

routine pfbnurn.result r7,arg r5 
set r7 = (r5) :: statd 
add r 7,=nfh 
and 1' 7,# HOFF 
511 1"7, 1 

endroutine pfbnum 

:fakes are low in H2PBLK 
; kill ove rf 1 OW, interface type 
:and double For byte offset 

751 
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4HlA 1076 
419C 1016 
4HlE 1026 
41/10 1036 

3C:!6 1076 
3C28 7078 
3C:~C 1076 
3C:~E 7078 
3C:32 3078 
3ca6 4078 
3caA 90E3 
FCOO 0600 

41/\2 4078 
41A6 707F 
41AA 8B03 
41AC E3F9 
41AE 9010 
41BO 707F 
41B4 9A03 
41B6 E3F8 
41B8 9018 
41BA 7010 
41BE 3018 
41C2 A294 
41C4 4B18 
41C8 48BC 

41CA 6072 

40BE 

00B6 
FCOO 
419A 

418C 
6326 

0032 

0002 
FC06 

1FFF 

41CC 2079 AOOO 
41DO 49B2 
41D2 8AFC 

41D4 7078 0000 
41D8 3078 FC06 
41DC 4078 4236 
411:0 6036 
411:2 6026 
41E4 6016 
411:6 6006 

41E8 4078 4224 
41EC 6036 
41EE 6026 
41FO 6016 
41F2 6076 
41F4 4FFO 
41F6 409:7~ 

;JAMLEAOER 
; JAM all 6 HOI'ds of a neH fOI'mat 1 eader . 
;Call Hith pOinter to the leader in R2, R5/fake Host block, 
;Ml/ IMP Vars page . 

routine fjamleader,arg r2/m1/m2,arg r5/ml, local r1~~~,result m3 

global jamleader fjamleader 

call pfbnurn 
set r7 = h2pblk(r7) 
if minus 

Trap 1771,<;No host 
else 

Ida r7,hibf(r7) 
i fnot zel' o 

Trap 1770, < ;Host 
else 

Ida rl,starti(r5) 
sta r 1, %map3 
sll r I, 4 
and r 1, 1/0/.1 - 1 

; get H2PBLK index 
;and host block 
;no host? 

block - page 327 > 

;host 's input buffer 
;host expecting a message 

Hanted a buffer - page 327> 

;packed sta r t address 
;use map 3 
;unpack 

Ida r3,=lenl+Hords ;length of leader 
I' epea t 

Ida r7,(r2)+ 
sta r7,m3(r1)+ 
sub r3 , =words 
unt i 1 zero 

endl'epea t 
setmap rn3,ma pvar 

call jamhol 
I' eturn 

endif 
endif 
call jampkt 
fa i 1 I' eturn 

;next word from calle~ 
;into input area 
;count a word 

; ,.'es tot 'e map 3 

;mark transfer complete, DOZE 

;do a I-word transfer, DOZE 
;signal failure to caller 

J 
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41F8 1076 
41FA 7078 80BE 
41FE 1076 

3C::IC 1076 
3C<lE 7078 40BE 
3C<12 1076 
3C<14 7078 00B6 
3C48 3078 FCOO 
3C4C 4078 41F8 
3C~;0 9008 
FCOO 0600 

4200 4078 414A 
4204 4818 8000 
4208 7070 0002 
420C 3078 FC04 
42 '10 3090 0010 
42 '14 4078 4224 

42'18 6076 
42 'IA 707F OOBO 
42'1 E 3078 FC04 
4222 6006 

( 

'--

;JAMEND 
;Send last data word (via JAM) and then one padding word 
;Call with R5/fake Host block, M1 /IMP Vars page 
;R1 has word to send 

routine fjarnelld, al'g 1'1, arg r5/rn1, local 1112, uses r1, result m3 

global jamend fjarnend 

call fjanr ;first send the data word 
1 da t' 1 , = sign ;and then padding 
lda r7,starti(r5) ;high-order buffer a ddress 
sta r7,%map2 
sta r1,Pfakesi(r5) ;put it into buffer 
call jampkt ;mark packet done 

endroutine fjarnend 

, 
J 
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4224 1076 

4226 7070 0010 
422A 4B78 lFFF 
422E 4C71 
4230 3070 0004 

4234 9002 
4236 1076 

4238 7070 0006 
423C 4878 OFFF 
4240 3070 0006 
4244 30F8 OOAC 
4248 4078 40EO 

424C 6006 

424E 1076 

4250 7078 0286 
4254 71F8 01A4 
4258 8809 

425A 9002 
425C 1076 

425E 7870 OOOF 
4262 30F8 OOAC 
4266 4078 40EO 

426A 6006 

;Au x i1 iary fake host routines 

;JAMPKT 
;Mal'k tllis input complete and poke the propel' HI process 
;E xpects R5/fake Host block . M1/IMP Vars page . 
;R1 has proper state for end bit (0 or 8000 if EOM). 
; Entel' at JAMHOL Hi till i tera1 \'Iord for ENOL (fol' fast 
;message generator). 

routine jampkt. arg rl. arg r5. arg mi. result m3 

1da 1'7. fakes i (r5) ;current buffel' po i nte.I' 
and 1' 7. =011- 1 ;only low - ol' del' addr'e ss 
ior 1' 7. r 1 ; end-of-message bit 
sta r7.endi(I'5) ;set up .. har' d\'J;:lre II 

entry jamho1. arg r5. arg mi. result m3 

1da r7.statih(r5) 
and r7.=-1?hbus y 
sta r7.statih(r5) 
sta r7. @lpid 
ca 11 fdoze 

endroutine jampkt 

;JAMCHK. JAMPOK 

;host input st at us 
;c1ear busy bit 

;and poke the PIO 
; await Host's poke 

bi ts 

;JAMCHK checks if time for strip break. and does it. 
;JAMPOK alHays breaks. DOZE after poking ourselves. 
;Expects R5 / fake Host block. M1/IMP Vars page 

routine jamchk.arg r5/m1 . resu1t m3 

1da r7.ptime ;time for a rest? 
sub r7.@llc1ock 
if minus ;rest. but come right back 

entl'y jampok. al'9 1' 5. <'11' 9 m1. l' esu1t m:1 

Idab r7,bhpid(r5) ;JAM side pid 
st a 1' 7. @lpid 
ca 11 fdoze 

endif 

endroutine jampok 
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426C 1076 
426E 1016 
4270 1036 
4272 1046 

4274 4078 418C 
4278 704F 6326 
427C 8B03 
427E E3FO 
4280 9022 
4282 703C 0032 
4286 8A03 
4288 E3FC 
428A 9010 
428C 7019 0090 
4290 7638 63CA 
4294 9110 
4296 7078 0002 
429A 3078 FC04 
429E 302C 0032 
42A2 704B 06AO 
42A6 707A 06AO 
42AA 307B 06AO 
42AE 304A 06AO 
42B2 4823 

42B4 4B18 9FFF 

42B8 3010 0004 
42BC 4078 4236 
42CO 4078 4224 

42C4 6046 
42C6 6036 
42C8 6016 
42CA 6006 

~-

;FJAM1B 
;Routine to send one buffer ' s worth of d a ta to a host 
;Traps if host code was e xpecting a leade r 

routine fjamlb . arg rl-r2 / m2/r5. local rl. local r3-r4.result r2 

call pfbnum 
set r4 = h2pblklr7) 
if minus 

Trap 1775. <; No host block? 
else 
set r3 = hibf(r4) 
if zero 

Trap 177 4 .< ; Host wanted a 
else 
set rl = bufe(rl) 
if r3 <> junk 

setrnap m2.mapv2 

;this guy ne eds R4 
;no host? 

- page 330> 
;host exists 

;host wants leader 
leader - pa ge 330> 

;remember endpointer 
;don't flusl', the ' junk buffer 

;get to buffer variables 

set hibf(r4) = r2 ;hos t ' s new buffer 
set r4 = where-chain(r3) ;trade buff~r usage 
set where-chain(r3) = where-chain(r2) 

set where-chain(r2) 
set r2 r3 

endif 
and rl .# signlf-l 

set endi(r5) rl 
call jamhol 
call jampkt 

endif 
endif 

endroutine fjamlb 

r4 
;return host's input buffer 

;make a proper XOM offset and 
;retain sign lEOM bit) 
set endpointer for host 
mark transfer complete 
set endptr. poke host 

-----/ 
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42CC 1076 

42CE 4078 
4202 4078 
4206 0800 

4208 6006 

3C52 1076 
3C54 7078 
3C58 1076 
3C5A 7078 
3C5E 3078 
3C62 4078 
3C66 SOCO 
Feoo 0600 

426C 
131E 

40BE 

00B6 
FCOO 
42CC 

; JAM8UF 
;Send a buffer to HI 
; Ca 11 s F JAM 1 B to send it, FLUSI-18 to f I' ee bu f f el' returned 
;from HI . 

routine fjambuf,arg r1-r2/m2/r5 

call f jam1b ; send a buffer 
call flushb,whv2h ; g et rid of buffer from HI 

endroutine fjambuf 

global jambuf = fjambuf 
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420A 1076 
420C 7078 80BE 
42EO 1076 
42E2 1016 
42E4 1026 
42E6 1036 
42E8 1046 

3C68 1076 
3C6A 7078 40BE 
3C6E 1076 
3C70 7078 00B6 
3C74 3078 FCOO 
3C78 4078 420A 
3C7C 90C2 
FCOO 0600 

42EA 3060 001A 
42EE 3000 0016 
42F2 4008 1072 

3C7E 
3C82 
3C86 
FCOO 

7078 
3078 
4008 
0600 

00B6 
FCOO 
42F6 

42F6 70F8 01A4 
42FA 4AF8 
42FC 3078 0286 
4300 7059 81CO 
4304 7070 4016 
4308 9AFE 
430A 990E 
430C 7060 001A 
4310 9AOB 
4312 6046 
4314 6036 
4316 6026 
4318 6016 
431A 6076 
431C 707F OOBO 
4320 3078 FC04 
4324 6006 

4326 4078 418C 
432A 4EF8 
432C 8205 

~ 

'---

;SUCK side Routines 

WAIT 
Put the fake Host SUCK side to sleep 
Call with R5/fake Host block. Ml/IMP Vars page. 

routine fwait. al'g 1'5/ml. local m2. local 1'1 ·- I'4.result m3 

global I-Jai t fl~a i t 

sta sp.waitsp(r5) 
unlock ONlockfw(r5) 
jmp loopmv 

page LCode 

;stash away stackpointer 
;and free the lock 

wa i t\~; 
Ida 
sta 
jmp 

;PIO entry here: argrl/ml/m3 
r7.mapfak 
r7.%mapO 
fwaitw 

page FakCode 
f\~a i tw: 

Ida r7.@lclock 
add r7.=nstl'ip 
sta r7.ptime 
Ida r5.mblks(r1) 
lock lockfw(r5) 

i fnot odd 
Ida sp.waitsp(r5) 
ifnot zero 

return 

endif 
endif 
call pfbnum 
if r7 < Nnfh2 

;get to FAKE page 

;lIse STAGE's clock 

;when we should quit 
;get proper fake Host block 
; lock it 

;Not new or broken lock 
;restore common stack 
;Not a new block 
;contillue tile fake 

;Get host index 
;A standard Fake host 

Trap 1761.<;Init IMP Fake Host - page 332> 
-./ 



o 
432E 486D 0080 
4332 408F 4E22 

4336 90EE 

set sp = Nwtstack(r5) 
jmp p waitpc(r7) 

endif 

n 
;Get an e mpt y stack 
;And start fake at top 

;non-IMP fakes may die here . .. 

endroutine fwait 
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;SUCK 
;Get one word of data from the Host I~I side. 
;R1 returns the data . Call with R5/fake Host block. 
;M1/IMP Vars page . Fail return with last data word 
;of a message. 

4338 1076 routine fsuck, arg r5/m1. uses m3. result rl. local m2 
433A 7078 80BE 
433E 1076 

3C8A 1076 global suck fsuck 
3C8C 7078 40BE 
3C90 1076 
3C92 7078 00B6 
3C96 3078 FCOO 
3C9A 4078 4338 
3C9E 90Bl 
FCOO 0600 

4340 7070 OOOC 
4344 4F78 2000 
4348 8A04 
434A 4078 420A 
434E 90F9 
4350 7070 0008 
4354 3078 FC04 
4358 7070 0012 
435C 7017 
435E 7570 OOOA 
4362 4F78 1FFF 
4366 9A09 
4368 7070 0012 
436C 4AF2 
436E 3070 0012 
4372 4078 4420 
4376 900C 
4378 4078 43F8 
437C 8A09 
437E 6076 
4380 707F OOBO 
4384 3078 FC04 
4388 6076 
438A 4FFO 
438C 4007 

repeat 
lda r7.statoh(r5) ;Host output state 
until r7 . bit . =hbusy ;until sending data 

call h/a i t 
endrepeat 
lda r7.starto(r5) 
sta r 7,%map2 
Ida r7.fakeso(r5) 
lda rl. (r7) 
eor t' 7, endo (t' 5) 
if r7 .bit. =0# -1 

Ida r7.fakeso(r5) 
add r7. =~/Ords 
sta r7.fakeso(r5) 
call sukcilk 

else 
call sukpkt 
if fa i I 

fa i I t'eturn 

endif 
endif 

;iligh-order buffet · address 

;buffer pointer 
;nex t data word 
;match buffer limit? 
;more bits this packet? 

;restore fakeso 
;on to next word 
;save pointer 
:strip break if time 

;complete the buffer 
; ~/as EOM 
; signa I ca 1 1 er 

438E 6076 endroutine fsuck 
4390 707F OOBO 
4394 3078 FC04 
4398 6006 

,r--- . 

'--

-, 

J 
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439A 1076 
439C 1016 
439E 1026 
43AO 1036 

3CAO 1076 
3CA2 7078 408E 
3CA6 1076 
3CA8 7078 0086 
3CAC 3078 FCOO 
3C80 4078 439A 
3C84 90A6 
FCOO 0600 

43A2 7070 OOOC 
43A6 4F78 2000 
43AA 8A04 
43AC 4078 420A 
4380 90F9 
43B2 7010 0008 
43B6 4818 FEOO 
43BA 7618 0000 
438E 9107 
43CO E3FA 
43C2 4878 FFFF 
43C6 307A 0002 
43CA 900A 
43CC 7510 0008 
4300 A294 
4302 48BC 

4304 6079 6000 
4308 2072 
430A 49B2 
430C 8AFC 

430E 4078 43F8 
43E2 8A07 
43E4 6036 
43E6 6026 
43E8 6016 
43EA 6076 
43EC 4FFO 
43EE 4007 

A~Cr\ 1'::"'3C: 

;SUCKLEAOER 
;SUCK in a complete leader 
;Call with R2 / leader buffel' to Fill. R5/fake I-lost block 
;M1/IMP Vars page. Calls SUCK to do its work . 
;Fail r'etul'n if EOM in leader. 

routine fsuckleader. arg r2/ml/m2. arg r5/m1. uses m3. local r1-r3 

global suck I eadel' fsuck I eadel' 

repeat 
Ida r7.statoh(r5) 
until r7 .bit. Nhbusy 

ca I 1 fwa i t 
endrepeat 
Ida r1.starto(r5) 
and r 1 .llmapmsk 
if r1 <> rnapvar 

;until host posts output 
;output status 
;unti 1 "act ive ll 

;get control later 

;get map setting 

;not s e nding a leader 

TI' ap 1772. < ;flost sending a buffer - page 334> 
Ida r7. N-l ;make an illegal msg type 
sta r7.t y p1(I' 2) 

else 
eor rl.starto(r5) 
sll r1. 4 
Ida r3.=lenl+words 
repeat 

Ida r 7 • In 1 ( r 1 ) + 
sta r7.(1' 2)+ 
sub r3. =1-IOI' ds 
unt i 1 zer'o 

endrepeat 
endif 
call sukpkt 
if fail 

fa i I retul' n 

endi f 

;just page offset 
;make XOM pointer 
; count 1-/OI' cls 

: :mapvar ;next leader word 
: into caller's area 

;done the 6 words 

;l11ark intel' face idle 
;was just a leader 
; let c a II el' kno~1 
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;Au x il liary SUCK side fake Host r outine s 

;SUKPKT 
;Marks the current buffer c o mplete and poke s the IH side 
;Enter with R5 / fake Host block . M1 / IMP Vars pa ge . 

43F8 1076 

43FA 7070 OOOA 
43FE 1076 
4400 7070 OOOC 
4404 4B78 OFFF 
4408 3070 OOOC 
440C 30F8 OOAC 
4410 4078 4420 
4414 6076 
4416 8B04 
4418 6076 
441A 4FFO 
441C 4007 

441E 6006 

4420 1076 

4422 7078 0286 
4426 71F8 01A4 
442A 8B09 

442C 9002 
442E 1076 

4430 7870 OOOE 
4434 30F8 OOAC 
4438 4078 420A 

443C 6006 

; Fa i I return if EOM . 

routine sukpkt. a r g r5 , arg m1 

Ida r7,endo(I' 5 ) 
push r7 
Ida r7.statoh(r5) 
and r 7,=-1?hbusy 
sta r 7,statoh(r5) 
sta r7, @>pid 
ca 1 I sukcllk 
pop r7 
if minus 

fa i I retul' n 

endif 

endroutine sukpkt 

; SUKCHK , SUKPOI< 

:remember for EOM bit 

: output s t atus 
; mark it done 

:and po ke IH code 
:break strip maybe 
: get back ENOO 
; \'/aS EOM 

;SUKCHK - Condi t ionally do SUKPOK if strip time 
;SUKPOK - Alwa y s poke ourselves and c a l l WAIT. 
:E xpect R5 / fak e Hos t block. M1 / IMP Var s pa gg 

routine sukchk, a rg r5/m1,uses m3 

Ida r7.ptime 
sub r 7, @> lcloc k 
if minus 

;time for a r e st? 

entry sukpok, a rg r5, arg m1. result m3 

ldab r7.hbpid(r5) 
s t a I' 7 , @>p i d 
ca 11 fwa it 

endif 

endroutine sukpo k 

;SUCMSG 
;This r outine throws awa y the whole message 

443E 1076 routine sucm s g, a rg r 5,uses rl. r esult m3 
I' epeat 

4 4 40 4078 43F8 call sukpkt 
4444 8AFE un t il fail 

endrepeat 
4446 6006 endroutine suc msg 
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4448 1076 
444A 1046 

444C 7070 OOOC 
4450 4F78 2000 
4454 8A04 
4456 4078 420A 
445A 90F9 
445C 7040 0008 
4460 4848 FEOO 
4464 7648 0000 
4468 8103 

446A E3FB 
446C 9024 
446E 4078 418C 
4472 704F 6326 
4476 8803 
4478 E3FE 
447A 9010 
447C 702C 0068 
4480 7018 0002 
4484 3018 8000 
4488 4078 1500 
448C 0040 
448E 8A03 
4490 E3FF 
4492 9011 
4494 7070 OOOA 
4498 3079 0090 
449C 7078 0002 
44AO 3078 8000 

44A4 4878 0400 
44A8 347A 06AO 
44AC 4078 43F8 
44BO 6046 
44B2 6006 

44B4 4078 43F8 
44B8 6046 
44BA 6076 
44BC 4FFO 
448E 4007 

3CB6 10--------

'-

;SUCBUF, FSUCBUF 
;Get next IH buffer 
;Waits for IH to post next output, retuI' I1S M2 set to MAPV2, 
;buffer CHAIN in R2, unpacked in R1, BUFE set up in buffer. 
; Fa i 1 r'eturn ~Il,en messed up with IH. 

routine fsucbuf,local r4.arg rl/m2/r5,I'esult rl-r2 

• 

repeat while statoh(r5) .l1bit. Nhbusy 

ca 11 fwa it 
endrepeat 
set r4 = starto(r5) 
and r4, Illnapmsk 
if r4 = mapval' 

;wait for next I/O 

;find what IH is sending 

;sending fl ' om Vars page 

;this means the host code was sending a leader 
;we'll thrO\~ it away. unfol' tunatel y 
Trap 1773.<:Host sending leader - page 336> 

else 
call pfbnum 
set r4 = h2pblk(r7) ;I10St'S bloc k 
if minus ; thel' e is no host? 

Trap 1776, < ;No host block? - page 336 > 
else 
set r2 .. ihbuff(r4) ;get current buffer 
set m2. I' 1 = mapv2 

call unpckc. 1'11"1 i t, ;check IH O\'lI1el'sllip 

if fail ;hmmm 
Trap 1777, <; Bad buffer from IH - page 336> . 

else 
set bufe( I' 1) = endo( 1'5) ;copy endpointer to BUFE 

set m2 = mapv2 ;110W access buffer tables 

setbit where-chain(r2).#whh2v ;add fake's ' bit 
set r7 = Nwhh2v ;add our bit 
iorm r7,where-chain(r2) ;to buffef 

call sukpkt ;get IH going again 
return ;andall ' sl'lell 

endif 
endif 

endif 
call sukpkt 
fa i I I' eturn 

endroutine fsucbuf 

global sucbuf fsucbuf 

;let IH run anyway 

-......./ 
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3CB8 7078 40BE 
3CBC 1076 
3CBE 7078 00B6 
3CC2 3078 FCOO 
3CC6 4078 4448 
3CCA 909B 
FCOO 0600 

(" 

"-

PAGE 339 
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.INSERT "FAKES" 
.INSRT FAKES 

• 
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5EOO 
5EOC 
5EOE 
5E10 

FCOO 0600 

44CO 4828 
44C4 4078 
44C8 8AOE 
44CA 7078 
44CE 4F78 
4402 8A04 
4404 7078 
4408 9A05 
440A 4078 
440E 4078 

44E2 90EF 

"-

. stitle Fake Hosts 

;***** ** fake 0 to process chrs from host to tty . - * -

Page f'akVars 

fl,thld : .blkw 6 
fhtwrd: . blk~1 1 ; count of words per line i n octal 
flag0r>: . blk~1 1 
temHI'd : . blk~J 

Page FakCode 

fht: 
repeat ;forever 

repeat 
5EOO Ida r2.=fhthld 
439A call fsuckleader 

until succeed 
5E02 lda r7.fhthld+typl 
0400 if r7 .bit . =octbit } flagop octal print leader. 

5EOE 

4588 
45C2 

call fhtpld 
call printc 

endif 
endrepeat 

---. 
--./ 
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44E4 7078 5E02 lda r7.fhthld+typl 
44E8 4F78 0400 if r7 . bi t. =octbit } flagop ;octal pl'i n t . 
44EC 8A04 
44EE 7078 5EOE 
44F2 9AOO 
44F4 4078 4588 call ffltpld 

repeat 
44F8 4078 45AO call \,/ol' clp 
44FC 4078 4338 call fsuck 
4500 8AFC lint i 1 fa i 1 

endrepeat 
4502 4078 45AO call ~/ol'clp ;print last \'10 I' d 
4506 4078 45C2 call P" i ntc ;and <CR ><: LF > 
450A 9014 else 

repeat 
450C 4078 4338 call fsuck 
4510 8A06 if fa i 1 
4512 A798 rrl 1' 1 . 08 
4514 8B03 if minus 
4516 4078 4508 call f2tpllt 

endif 
451A 900C bl'eak 

enclif 
451C A798 rr' l r1 . 08 
451E 8A04 if zer'o 
4520 4078 443E call sll c msg 
4524 9007 bl'ea k 

endif 
4526 4078 4508 call f2tput 
452A A798 1'1'1 r 1. 08 
452C 4078 4508 call f2tput 
4530 90EE endl'epeat 

enclif 
4532 90C7 endrepeat 
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4534 4078 
4538 4E18 
453C 810E 
453E 4828 
4542 4078 

4546 4078 
454A 4E18 
454E 9104 
4550 4078 
4554 90F9 
4556 9015 
4558 4828 
455C 4078 
4560 4E18 
4564 9104 
4566 4E18 
456A 8109 
456C 4878 
4570 3078 
4574 7078 
4578 3078 

4608 
OOBB 

728C 
419A 

4608 
00B8 

414A 

7280 
419A 
0080 

0090 

80FD 
7284 
62E2 
7286 

457C 4078 414A 

4580 4890 
4582 4078 41F8 
4586 9007 

,~, 

\--

;* ** **** * fake 0 to process chrs from t ty to host 

fth: 
repeat 

call t2fget 
if r1 = =psemicolon 

Ida r2,=clled 
ca 1 1 f j am 1 eader' 
repeat 

call t2fget 
until r1 = =psemicolon 

ca 11 f jam 
endrepeat 

else 
1 da 1'2, =cc 1 ed 
call fjamleader 
if r1 = =SCntlP } r1 

Ida r7,=getpri+ HFD 
sta r7,ccled+hstl 
Ida r7,mine 
sta r7,ccled+dstl 

endif 
ca 11 f j am 

endif 
Ida r1 , =0 
ca 1 1 f j amend 

endrepeat 

H90 ;sh i ft-control P 

; route to local DDT 

; send f inal word of zeros 

-J 
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4588 1076 rout i ne fhtpld. result r 1 
458A 4078 45C2 call pr' intc 
458E 48AO Ida 1'2. =0 

I'epeat 
4590 G01A 5EOO Ida r 1 . r h tIll d ( r 2 ) + 
4594 4EAC un til r2 = =G * ~Jol'ds 
4596 9104 
4598 4078 45AO call ~lOrdp 

459C 90FA end repeat 
459E 6006 endroutine fhtpld 

45AO 1076 rout in'? wordp. al'9 r 1. uses r4 
45A2 4078 103C call 11exout. f2tput 
45A6 4508 
45A8 48Cl Ida r4.=1 
45AA 3148 5EOC subm 1'4 . fht\~I'd ;count \~ords 
45AE 8805 if minus ;end of 1 i ne 
4580 48CF Ida r4.= 015 ;set up for ne x t line 
4582 3048 5EOC sta 1'4. fh t\'Jrd ; (let tty do nec CI' ) 
4586 9005 else 
4588 4818 0020 Ida r 1. =' 
45BC 4078 4508 call f2tput 

endif 
45CO 6006 endl'out i ne \,/ol'dp 
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45C2 1076 
45C4 4890 
45C6 4078 4508 
45CA 489A 
45CC 4078 4508 
4500 48FF 
4502 3078 5EOC 
4506 6006 

4508 1076 
450A 1016 
450C 1026 
450E 4B18 007F 
45E2 9Al0 

45E4 4078 OFD2 
45E8 6296 
45EA 810C 
45EC 7870 OOOE 
45FO 3078 627A 
45F4 4878 0014 
45F8 30F8 OOAC 
45FC 4078 42DA 
4600 90F2 

4602 6026 
4604 6016 
4606 6006 

r-

'--

routine printc 
lda l'l,=ascicr :send <CR>, <LF> 
call f2tput 
lda 1' 1, =asci 1 f 
call f2tput 
lda r7.= 015 : I'esei: ",or'ds per 1 ine cntl' . 
sta r7. fhhwd 

endroutine printc 

rout i ne f2 tput. al'g I' 1/r5, 1 oca 1 r l-r2 

and rl,= H7F 
ifnot zero 

repeat 
ca 11 I'bfput. t tyobf 

"'hile equal 
ldab r7.hbpid(r5) 
sta r7,f2tpok 
set @p id = ffttypid 

ca 1 1 flo/a i t 
endrepeat 

endif 
endroutine 

:put char into tty 

:tty full. ",ait 
:have tty poke us 
: when ready 
;get tty to run 

:sleep on it 

.~ 

......... 

...... .// 
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4608 1076 

460A 7078 
460E 9809 
4610 4078 
4614 627E 
4616 8108 

;tty fake continued 

rout i ne t2fget, I' esu 1 t t'l, arg r5 
repeat 

030C Ida r7,debugm 
ifnot minus 

1008 call I'bfget, ttyibf 

\vh i Ie equa I 

PAGE 346 

4618 7870 OOOF 
627C 

Idab 1'7,lJhpid(r5) 
sta 1'7 , t2fpok 

endif 

;poke this when ready 
461C 3078 

4620 4078 40EO 
4624 90F3 
4626 4C18 0080 
462A 6006 

ca I I fdoze 
endrepeat 
ior rl,= H80 

endroutine t2fget 
; a I \vay s par i ty 

o 773 
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5E12 

003B 
OOBB 
0080 

FCOO 0600 

462C 4828 5E12 
4630 4078 439A 
4634 9AFC 

4636 489C 

4638 5079 5E12 
463C 3079 7298 
4640 88FC 

4642 4078 4338 
4646 9AOC 
4648 A798 
464A 8A04 
464C 4078 443E 
4650 9007 

4652 4078 4690 
4656 A798 
4658 4078 4690 
465C 90F3 

465E 4818 0038 
4662 4078 4690 
4666 90E3 

-

;~ **** fake host to ddt . .,,** ., 

semicolon= '; ;define semicolon character . 
psemicolon= semicolon} H80 ;semicolon with parity bit . 
SCntlP= O} H80 ;shift control pee 

Page FakVars 

ddtmpl: .blk~1 6 ; put ddt IH leaders hel' e fil's t . 

fhd : 
repeat 

repeat 

Page FakCode 

Ida r2.=ddtmpl 
call fSllck leadel' 
\~h i I e fa i I 

endrepeat 

Ida r1.=lenl+words 
repeat 

Ida r7.ddtmpl(-rl) 
sta r7.ddtled(r1) 
unt ill oop 

endrepeat 

repeat 
ca 11 fsuck 
lInti 1 fai 1 
rrl r1. 08 
if zero 

call sucmsg 
break 

endif 
call f2dput 
rrl r1. 08 
call f2dput 

endrepeat 

Ida r1.=semicolon 
call f2dput 

endrepeat 

;end of fhd 

; 1 eader 1 en(:Jth 

;copy leader for jam 

~ 

.~ 



c 
Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10:57:29 
FAKES . PLR:1 PAGE 8 Fake Ho s ts 

4668 4078 46G8 
466G 4E18 003B 
4670 91FG 

4672 4828 7298 
4676 4078 419A 

467A 4078 414A 
467E 4078 46G8 
4682 4E18 003B 
4686 81FA 

4688 4890 
468A 4078 41F8 

468E 90ED 

; ***** '1' * fake 110St 1 fl'om ddt to 110st '1' ." 1 .. 1'" 
fdl1: 
repeat 

repea t 
call d2fget 
until 1'1 < > =semicolon 

endrepeat 

Ida 1'2.=cldtled 
call f jam 1 eaciel' 
I'epea t 

ca 11 fjam 
call d2fget 
unt i 1 I' 1 = =semico1on 

endrepeat 
1da 1'1. =0 
call fjamend 

endrepeat 

;end fdll 

n ------ . Q 775 
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4690 1076 

4692 7078 030C 
4696 9BOD 
4698 7078 A260 
469C 9AFE 
469E 7878 6276 
46A2 9AOA 
46A4 7870 OOOE 
46A8 3078 6278 
46AC 3008 A260 

46BO 4078 42DA 
46B4 90EF 
46B6 3818 6276 
46BA 4878 0012 
46BE 30F8 OOAC 
46C2 3008 A260 
46C6 6006 

46C8 1076 

46CA 7078 030C 
46CE 9BOD 
4600 7078 A25E 
4604 9AFE 
4606 7818 A26C 
46DA 8AOA 
46DC 7870 OOOF 
46EO 3078 626E 
46E4 3008 A25E 

46E8 4078 40EO 
46EC 90EF 

46EE 4878 0012 
46F2 30F8 OOAC 
46F6 3008 A25E 
46FA 6006 

/' 

Fake Host 1 (DDT) util it y routines 

send char in r1 to ddt . 

routine f2dput, arg r1, arg r5 
repeat 

lda r7,debugm 
ifnot minus 

lock f2dl 

ldab r7,f2db 
unt i 1 zel' o 
ldab r7,hbpid(r5) 
sta r7,f2dpok 
unlock f2dl 

endif 
call hlai t 

endrepeat 
stab r1,f2db 
lda r7,=ddtpid 
sta r7,@'pid 
unlock f2dl 

endroutine f2dput 

; get next char from ddt in r1. 

:not S/ A TTY / DDT 

routine d2fget, arg r5, result r1 
repeat 

lda r7,debugm 
ifnot minus ;not S/A TT Y/ DDT 

lock d2fl 

ldab r1.d2fb+foo 
whi Ie zel'o 
ldab r7.bhpid(r5) 
sta r7,d2fpok 
unlock d2fl 

endif 
call fdoze 

endrepeat 

Ida r7,=ddtpid 
sta r'7,@lpid 
unlock d2fl 

endroutine d2fget 

~ 

.J 
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5E1E 

FCOO 0600 

46FC 4828 5E1E 

4700 4078 439A 
4704 9AFE 

4706 4078 4338 
470A 9A08 
470C 4811 
470E 8604 
4710 4078 471C 
4714 9003 

4716 4078 443E 

471A 90F1 

;Fake Host 2 Suck (IMP to Host) Side 
;Read in message leader, then dispatch on first data word . 
;If it's positive, we got a param change me ssage . 
;If negative, it must be packet cOl'e 

Page Fal<Vars 

f,,21ed: . bll<\~ 6 :stol'age fOI' leadel' 

fh2suc: 
repeat 

Page FakCode 

lela r2,=fh21ed 
I'epeat 

call fsuckleader 
until success 

endrepeat 
ca 11 fSLlck 
if sLlcceed 

1 da r 1, r1 
if minus 

call fl1csuc 
else 

; forevel' 

: unt i 1 non-l eaelel ' 

: ignore control messages 

; get a da ta wOl ' d 
; long enough message 
;pkt core or param? 
:pkt core 

; pl'ocess it 

pccall : 
call 

;hool< onto this call f or param change 

endif 
endif 

endl'epeat 

SUClllSg ; flU 11 r·outi IK! 
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0001 
03CO 

471C 1076 

471E 1016 

4720 4078 13C6 
4724 4006 
4726 8A04 
4728 4078 420A 
472C 90FA 
472E 4841 
4730 48FO 
4732 2071 
4734 4838 COOO 
4738 2031 
473A 2071 
473C 7038 62E2 
4740 2031 
4742 2071 
4744 7038 5E22 
4748 2031 
474A 7038 5E24 
474E 2031 
4750 7038 5E26 
4754 2031 
4756 4831 
4758 6016 

475A 2013 
475C 4078 4338 
4760 8AFO 

4762 2013 
4764 4814 
4766 4934 
4768 4B38 FFFC 
476C A6Bl 
476E 3031 
4770 A2B1 
4772 4078 17C8 
4776 3239 0004 

r---.. 

, 

;FHCSUC 
;Process incoming packet core messages 
; 1) get a buffer, and copy all of the message into it . 
;2) if for us (and not magic modem), pass it to PKCIC (packet core) . 
;3) else if magic modem, copy down the data within the buffer 
;4) send to the appropriate modem . 
:Enter with R5/ fake param block, Rl/ first data word, leader 
;is in FH2LEO already . 

;Suffer fast 1 ines and a slow NOe in Platform . lif nz PSE 
crpcnt 032· 030 ;30 seconds (?) 

routine fhcsuc,arg rl,arg r5,uses rl-r4,uses m2 

save rl 
repeat 

call freget,whf2h+nsf 

until success 
call fwait 

end repeat 
1 da r4 , I' 1 
Ida r7.=0 
sta r7,(r1)+ 
Ida r3,=rldtyp 
sta r3,(r1)+ 
sta r7.(r1)+ 
Ida ·r3.mine 

; ;neth 

; :typh 
; ;chkh 

sta r3.(r1)+ ::dsth 
sta r7.(rl)+ ;;cpsatd 
lda r3,fh2led+hstl 
sta r3,(r1)+ ;;cpdh 
Ida r3.fh2led+dstl 
sta r3 . (r1)+ ; ;cpdi 
Ida r3,fh2led+midl 
sta r3, (rl)+ : :cpdl 
Ida r3,rl 
restore rl 
repeat 

sta rl,(r3)+ 
call fsuck 
until fail 

endrepeat 
sta rl.(r3)+ 
1 da r 1. r4 
SUB R3.R4 
and r3,=-4 
srI r3. 1 
sta r3.(t'1) 
sll r3, 1 
ca 11 1 pcksubt' 
addm r3. chkh{ 1'1 ) 

;look at data later 

;use store/forward pool 

:no buffers 

;put away buff ptr. 

;block length later 

;pkt core t ype 
; cksum set 1 a tet' 
;my IMP number 

;no dest yet 
;source host 

:and IMP 

:and mess-id 

;buffer' poillter 
;get back dilta 
: through message 
;store data 
:get ne x t word 
; just got 1 ast 

;store last word 
;restore buffer start address 

;force even number 9f words 
; bytes - wol'ds 
;set length 
;bytes again 

:store length and compute che~k,um. 

...J 
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477A 7039 0010 Ida r3 . cmark(r1) 
477E 4873 Ida r7.r3 
4780 4BB7 and r3.=cpl ine 
4782 A2B1 sll r3.1 
4784 8A07 if zero 
4786 4F78 0100 ifnot 1'7 . bi t . =crnrnbit 
478A 8A03 
478C 4078 3CCC call fhcsl 

endif 
4790 902E else 
4792 701C 0010 Ida 1'1.crnar"(r4) 
4796 1016 save r1 
4798 4F78 0100 if r7 . bi t . =cmrnbit 
479C 9A10 
479E 1036 save r3 
47AO 4818 0012 Ida r 1 . =cmrnbeg 
47A4 707C 0090 Ida r7.bufe(I'4 ) 
47A8 4A74 add 1'7.1'4 
47AA 311C 0090 subm r1.bufe(I'4) 
47AE 4A14 add r 1.1' 4 

repeat 
47BO 6031 Ida 1' 3 .(r 1)+ 
47B2 2034 sta r3. (1'4)+ 
47B4 4E17 unt i 1 r 1 > r7 
47B6 8CFO 

endl'epeat 
47B8 6036 I'es tore r3 
47BA 9007 else 
47BC 707B 63A4 Ida r7,m2nghb - words(r3) 
47CO 307C 0008 sta r7.cpsatd(r4) 
47C4 317C 0004 subm r7. cl,"1,( r4) 

endif 
47C8 6016 restore 1' 1 
47CA 704B 635C Ida r 4. m2pblk-words(r3) 
47CE 7078 0002 setmap m2.map v 2 
4702 3078 FC04 
4706 4B18 0080 and r1. =cI' pbi t 
47DA 9A03 ifnot zero 
47DC 4818 03CO Ida r 1. =cI' pcnt 

endif 
47EO 301A 0350 sta rl.chan-chain(r2) 
47E4 4078 47F4 call fhcsblk 
47E8 9A02 if success 
47EA 6006 return 

endif 
endif 

47EC 4078 131E call f 1 ushb. \·",f 21, 
47FO 4000 

47F2 90FC endroutine fhcsuc 

;1 ine at dest 

;just 1 ine num 

; it's for us 
: ignore if magic modem 

:but process regular ones 

:get bit flags 
: and remember for later 
:this is a magic modem.pkt 

;where MM data starts 
: curl'ent eom 
: 1 ast data vlOl'd 
; new lengtl, 
;beginning o f MM data 
; for all data 
;copy it dOHn 

;neigl,bol' tllis 1 ine 
: into packet 
;fix chksurn too 

;get b ac k flags word 
;no modern 0 

:repeating this pkt? 
;yes 
:how nlnn y times 

;set SBLK this modem 
;gave away buffer 

;done with buffer 

779 
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FCOO 0000 

5COC 1076 
5COE 1026 

3CCC 1076 
3CCE 7078 40BE 
3C02 1076 
3C04 7078 OOBO 
3C08 3078 FCOO 
3COC 4078 5COC 
3CEO 9090 
FCOO 0000 

5C 10 7078 OOBO 
5C14 3078 FC06 
5C18 7078 BEAE 
5C1C 9AFE 
5C1E 4078 4BEA 
5C22 4000 
5C24 8AOE 
5C26 7870 OOOE 
5C2A 3078 5000 
5C2E 3008 BEAE 
5C32 7078 0000 
5C36 3078 FC06 
5C3A 4078 3C68 
5C3E 90E9 
5C40 3008 BEAE 
5C44 7078 0000 
5C48 3078 FC06 

5C4C 6026 
5C4E 6006 

r-' 

;FHCSL 
;Call PKCIC f r om FHCSUC with a buffer for ou r PKT CORE 
;R1 is unpacked buffer pointer. M2 set up 

page RelCode 

routine fhcsr . arg rl .arg m2.local r2.uses r l.uses r3-r4 

global fhcsl f Ilcsr 

repeat 
setmap m3.maprel 

lock pkclok ;lock pkt c or e pa r ams 

call pkcic,bl tfak ;do th i s pacl< l'!t 

unt i I succes s ;done 
ldab r7,hbpid(r5) ;poke us whe n PKT COR~ done 
sta r7 . bltpok 
unlock pkclok ;unlock pk t c ore para~s . 
setmap m3 . mapva l' 

call wait ;global entl-Y 
endrepeat 
unlock pkclok ; done PKT CORE 
setmap nr3 . mapval' 

endroutine fhcsl 

..... 

.J 
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FCOO 0600 

47F4 1076 

47F6 703C 002E 
47FA 9A17 
47FC 4818 03CO 
4800 707C 4000 
4804 9AFE 
4806 311B 0350 
480A 3004 
480C 4838 0078 

4810 4078 420A 
4814 707C 002E 
4818 9A08 
481A 49Bl 
481C 8AFA 
481E E3C2 
4820 6076 
4822 4FFO 
4824 4007 
4826 90F5 

4828 302C 002E 
482C 4078 14E8 

4830 6006 

;FHCSBLK 
:Set up send-the-block pointer (SBLK) with this buffer 
;Ca11 with R5 / fake param block, R4/target modem param block, 
;R2/buffer CHAIN pointer word. 
;Fail return if we waited too long to set it, else buffer 
: is gone 

page FakCode 

routine fhcsblk,arg r2/m2,arg r4-r5,us8s r3 

lda r3,sblk(I'4) 
i fnot zel'o 

lda rl,=crpcnt 
lock 10ckm(r4) 

subm rl,chan-chain(r3) 
un lock (1'4) ; ; 10ckm 
1 da 1'3, = 03;' 040 
repeat 

call fwait 
1 da r7, sb 1 k (1'4 ) 
unt i 1 zel'o 
sub r3,=1 

: got a buf fel' a 1 ready? 
;yes, must wait 
;try to hurry it out 
;Keep modem code away 

;by clearing repeat count 
;done locked stuff 
;give up in 3 seconds 

; nothi I1g to do nO~1 

;gone yet? 
;yes 
;else count a wait 

next ifnot zero :a11 's okay 
Trap 1702,<:F1ushing Reload Packet (NO BUF SP) · ~·page 352> 
fail return 

endrepeat 
endif 
sta r2,sb1k(r4) 
call pokem 

endroutine fhcsb1k 

;now s e nd this buffer 
;and tell modem so 
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5E2A 

FCOO 0600 

4832 4078 40EO 
4836 4078 3CE2 
483A 8A2C 
483C 4818 6568 
4840 4078 154A 
4844 4000 
4846 9AF6 
4848 7049 0092 
484C 783C 001A 
4850 7079 0006 
4854 3078 63A6 
4858 A681 
485A 4A81 
485C 7049 0008 
4860 8A16 
4862 7049 0002 
4866 E3C1 
4868 3839 0019 
486C 7035 
486E 7078 A566 
4872 8A05 
4874 7878 40C5 
4878 7838 40C4 

487C 3079 OOOC 
4880 3839 OOOB 
4884 4878 8400 
4888 3079 0010 

488C 7039 0090 
4890 4A31 

/" 

:Fake Host 2 Routines 

;JAM side 
:Trace sending process is currently missing 
:Check for packet core messages to send: 
: 1) call PKCOC to see If any packet c o re from us 
: 2) check FHCQ for packets from our neighbo r s 

Page FakVar' s 

fhcqld: .blkw 6 : leader' send area 

Page FakCode 

fh2jam : 
repeat : forever 

call fdoze :rest here always 
call fhcjl :check our PKT COR6 
if fail :nothlng doing 

lda rl,=sfhcq :see if any from M2I 
call deque , ~Jhf 2h 

next if fa i 1 :none there either 
lda r4, Incll(rl) : \'/h i ch modern 
ldab r3,modem(r4) : M2PBLK offset 
lda r7,cpsats(rl) :sollrce Id 
sta r7,m2nghb(r3) : into ne i gllbor' table 
srl r3,l : 1 i ne number' for later 
add r3,=1 
lda r4,cpsatd(rl) :destination for setup 
if zero ;no, ~/e might help 

lda r4,t yph(r1) :report neighbor's status 
Trap 1701, < : Ne Ighbor IMP wants a reloa d - page j53> 
stab r3,cforl(rl) : remember' 1 I nB num 
lda r3,(r5) : FH2 host number' 
1 da r7, m3 /i pche 1 P :redlrect It'? 
If zero ;no 

ldab r7,sslmp :default dest then 
ldab r3,ssflost 

endif 
sta r7,dsth(rl) :set dest IMP 'I 
stab r' 3 , cpdh ( r~ 1 ) ;and Host 
lda r7, =csetup :flelp out 31Gs 
sta r7, cmar'k (r' 1 ) 

endlf 
lda r3,bufe(rl) :get back endpointer 
add r3,r1 

endif 

---../ 
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4892 4878 OFOO 
4896 3078 5E2A 
489A 7879 OOOB 
489E 3078 5E2E 
48A2 7079 OOOC 
48A6 3078 5E30 
48AA 7079 OOOE 
48AE 3078 5E32 
4882 4842 
4884 4828 5E2A 
4888 4078 419A 
488C 4824 
488E 4849 0010 

48C2 6014 
48C4 4E43 
48C6 8204 
48C8 4078 414A 
48CC 90FB 
48CE 4078 41F8 
4802 4078 131E 
4806 4000 
4808 90AO 

;Get here with buffer ready to JAM 
;leader is in the buffer 

lda 1'7,=hicode 
sta r7,fhcq1d+netl 
1 dab r7, cpdll( 1'1) 
sta r7,fhcqld+hstl 
lda r7,dstll(rl) 
sta r7,fhcqld+dstl 
lda 1' 7 ,cpdl (1'1) 
sta r7,fhcq1d+mid1 
lda r4,r2 
lda 1' 2 , =fllCq1d 
call fjamleader 
lda r2,r4 
lda r4,=cmark(rl) 
repeat 

lda rl,(r4)+ 
unt i 1 r4 >= 1'3 

call f jam 
endl'epeat 
call fjamend 
call flushb.\·Jhf2h 

endrepeat 

;end of FH2JAM 

;set up our leader area 
;dest host 

:dest IMP 

;and meS5 id 

;save buffer pOinter 
; \'Jhere 1 eadel' star·ts 

;restore buffer pointer 
;beginning of data 

;to end of data 

; send the wOI' d 

; send 1 as t \>/oI'd 
;done with buffer 
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FCOO 0000 

5C50 1076 

3CE2 1076 
3CE4 7078 
3CE8 1076 
3CEA 7078 
3CEE 3078 
3CF2 4078 
3CF6 9085 
FCOO 0000 

5C52 7078 
5C56 892F 
5C58 4078 
5C5C 400E 
5C5E 9A2B 

5C60 7078 
5C64 8925 
5C66 7078 
5C6A 3078 
5C6E 1016 
5C70 7078 
5C74 9AFE 
5C76 4078 
5C7A 4000 
5C7C 9AOB 
5C7E 3008 
5C82 7078 
5C86 3078 
5C8A 4831 
5C8C 6016 
5C8E 8110 

5C90 6006 

5C92 6016 

40BE 

OOBO 
FCOO 
5C50 

5EBO 

13C6 

5EBO 

OOBO 
FC06 

BEAE 

4058 

BEAE 
0000 
FCOG 

5C94 3008 BEAE 
5C98 7870 OOOF 
5C9C 3078 5000 
5CAO 7078 0000 
5CM 3078 FC06 
5CA8 4078 3BEC 
5CAC 900A 
5CAE 4078 131E 
5CB2 4000 

5CB4 60-~ 

'--

;FI-ICJL 
;Routine 
;Expects 
;Returns 
;pointer 

which checks our packet core process for any to send 
R5/fake Host block, M1,3/IMP Val's 
fail if none to send. If succeed, R~ has buffer 
and R1 unpacked (M2) endpointer, M~ set up. 

,. page RelCode 

routine fhcjr, uses r1-r4, arg 1'5, result r1 -r 3, result m2 

global fhcjl fhcjr 

lda 1'7,pkcst ;see if PKT CORE active 
if odd ; ; pkcact ; 't i s 

call freget,\'/tlf~h+nhi ; allocate a buffer 

if success ;got one 
repeat ;until PKT CORE gives us bfr 

lda r7,pkcst ;still active? 
while odd ;;pkcact 
setmap m3,maprel ; set map for pkclok 

save rl 
lock pl<clok 

call pkcoc,bltfal< 

if success 
unlock pl<clok 
setmap m3,mapvar 

lda r3,r1 
restol'e 1'1 
break ifnot equal 

return 
endif 
restore 1'1 
unlock pkclok 
ldab r7,bhpid(r5) 
sta r7,bltpok 
setmap m3,mapvar 

call doze 
endrepeat 
call flushb,whf2h 

endif 
endif 
fail return 

;get buffer filled 

;PKCOC done 

;address of end of data. 

;nothlng to do, really. 

;done PKT CORE 
;our PIO 
;for BLT to poke 

;wait some now 

;free our buffer 

.J 
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5CB8 4007 
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endroutine fhcjl 

(.' 
'--

~ ----. 
,,---. J 
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30D4 
5E36 
5E42 

FCOO 0600 

48DA 48F1 
48DC 3278 
48EO 4828 
48E4 4078 
48E8 8A12 
48EA 7878 
48EE 4EF5 
48FO 810D 
48F2 7028 
48F6 7078 
48FA 4A78 
48FE 8402 
4900 4AA1 

4902 3028 
4906 3078 

490A 9006 
490C 4078 
4910 9A03 
4912 4078 

4916 90E2 

Page FakVar-s 

sOI~dtm D 12500 
dis1ed : .b1kl'l 6 
countd: . b1kl·/ 1 

;5 minutes. 20 sec (stime units) 
;discard leader buffer 
;pkts and leaders discarded 

~iscard : 
repeat 

Page FakCode 

lda r7,=1 
; for-ever' 

5E42 addm r7,countd 
5E36 1da r2,=disled 
439A call fsuckleader 

if fa i 1 
5E39 

00A2 
OOAO 
30D4 

625C 
625A 

4338 

443E 

ldab r7,dis1ed~t ypl+1 
if r7 = =crfnm 

lda r2.stim2 
lda r7.stime 
add 1'7. !Isowdtm 
if cal-ry 

add r2 , II 1 
endif 
sta r2,wdgtim+words 
sta 1'7,1'/dgtim 

endif 
else 

call fsuck 
if succeed ;got a packet. 

call sucmsg 
endif 

endif 
endrepeat 

;a RFNM- hold off WDT 

;get hi crder time 
:get low order current time 
;how long until dead 

;correct hi order 

;save 11i t'ime 
;and 10 time 

;dump a ll pkts 
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5E44 
5E46 
5E48 
5EG8 

5E6A 
0000 
0000 
OOOC 
OOOE 
0010 
0012 

0014 
5E6A 

5E6A 
5E7E 
5E92 
5EA6 
5EBA 
5ECE 
5EE2 
5EF6 
5F02 

5F02 

5F82 
5F84 
5F86 

~ 

; ** ••• * • • • • • statistics •• ••• * • ••• 

PAGE Fakvars 

• •• statistics variables 

tortm: 
tortd : 
statdt : 
mgnl: 

statb: 
. =0 

snon : 
statf: 
olds : 

.blkw 

. blkw 

. blkw 

. blkw 

1 ; lengths, cycles 0-3.2 
1 :dests, cycles 0-7 ~ 4 

08 * 2 :8 torture test des t inations 
1 :init to 8, negative for torture test 

:length in words: 0 to H1F7 legal 
.blkw 0 
: I ayout of stat blocks 
· bl k~J 6 :six words of leader (must be first) 
· bl k~J ;0 => off 
. blkw ; frequency 
· bl k~J ;old value 

impoff : . blk\~ 

statl= . -O 
.=statb 

of sync 
;offset sync for my imp # 

;current stat routines: 
mgsb : .blkb statl 
stsb : . blkb statl 
thr~lsb : . blkb stat! 
trpsb : . blkb statl 
dgsb : .blkb statl 
hwsb: . blkb statl 
tlsb: .blkb statl 
tlttcp : . bl k\~ 6 
tttcpe : . blkw 0 

snapbf: .blkw H40 

throtc: .blkw 
banom: . blkw 
trblck : . blbJ 

;message generator, MUST be first} 
;srep trouble report 
; throughput stat ist ics 
;traps report 
;buffer checksum er r or dump (diagrp) 
;software watchdog leader (to us) 
;TENEX Logger leader 
: TCP ! eader fOI' TENEX logger. . 
;end of Tep header 

; TENEX logger buffer 

---.. 
J 
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FCOO 0600 Page FakCode 

4918 5E6A stbp : rngsb 
491A 5EE2 tlsb 
491C 5E7E stsb ;status statistic block 
491E 5E92 tllrusb : tllr·ougllput stats block 
4920 5EA6 trpsb ; tl'ap stats block 
4922 5EBA dgsb 
4924 5ECE hwsb 
4926 FFFF stbpsp: -1 
4928 FFFF -1 

492A 49C2 cawl: genm 
492C 4A48 tlog 
492E 4A7E status 
4930 4B3A thrur·pt 
4932 4C18 traprp 
4934 4D4E diagrp 
4936 4C6C holdl'ld 
4938 0000 ca\~l sp: 0 
493A 0000 0 

0012 statot= . -cawl 

493C 0400 canom : rnsgbit 
493E 0000 0 
4940 0000 0 
4942 0000 0 
4944 0000 0 
4946 0000 0 
4948 0000 0 
494A 0000 anornsp: 0 
494C 0000 0 
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494E 4818 0010 

4952 7079 493C 
4956 7029 4918 
495A 9828 
495C 703A OOOC 
4960 8A06 
4962 4078 FFFF 
4966 3378 62AE 
496A 9023 
496C 3478 62AE 
4970 48FO 
4972 3078 5F86 
4976 1016 
4978 707A OOOE 
497C 8A04 
497E 40F9 492A 
4982 9016 
4984 7038 620E 
4988 713A 0010 
498C 8B04 
498E 4038 FFFF 
4992 4AB1 

4994 713A 0012 
4998 4937 
499A 9BOA 
499C 49F1 
499E 4078 FFFF 
49A2 7378 620E 
49A6 307A 0010 
49AA 40F9 492A 

49AE 6016 

49BO 4992 
49B2 8BOO 

49B4 4078 40EO 
49B8 90CB 

~ 

PAGE 21 Fake Hosts 

;jam side stats to send assorted msgs. 
;top level infinite repeat to do dispatches 

stats: 
repeat 

;statistics fake host multiplexer. 

lda rl,=statot-words 
repeat 

;start at end of list . 

lda r7,canom(I'I) 
lda r2,stbp(r1) 
lfnot minus 

;stats bit fol' NeC 
;this one's block 
;there is a stat here. 
;onjoff switch lda r3,snon(r2) 

if zel'o 
eor 1'7,=-1 
andm 1'7, Bnom 

else 
iorm r7,anom 
Ida r7,=0 
sta r7,trblck 
save 1'1 

;Stat off 
;change bit, 
;and note turning off 
:Stat is on. 
;I'ecol'd turning on this gyy 
;clear checksum for the stat 

Ida r7.statf(r2) ;freq to send this at 
if zel'o 

call @cal'/l(I'1) ;call 
else 

Ida r3,sync ;check 
sub r3.0Ids(r2) 
if minus 

this stAt package. 

If time to send this 
;truncated time of last run 

eol' r3,=-1 ;make time dlf plus 
add r3,=1 

endif 
sub 1'3,impoff(1'2) 
sub r3,r7 ;if 
ifnot minus 

; account fOl' i mpno 
one period pus sed 

sub r7,=1 
eor 1'7,=-1 

;I'emember this time. by truncating 

and 1'7,sync ;Iower bits off sync 
sta 1'7,olds(1'2) ;and saving result 
call @cawl(rl) ;call this stats guy, r2= ldr . 

endif 
endif 
restore rl 

endlf 
endif 
sub r 1 , =\'/or'c1s ;next one to do 
unt i 1 minus 

endl'epeat 
call fdoze ; sleep a ~/h I Ie 

endrepeat 

• 

J 
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5F88 
5F8A 

FCOO 0600 

49BA 0008 
49BC 0048 
49BE 01FO 
49CO 01F8 

49C2 1076 
49C4 4078 419A 
49C8 7038 5E68 
49CC 8B17 
49CE 7028 5E44 
4902 603A 49BA 
4906 4BA6 
4908 3028 5E44 
490C 8AOF 
490E 7028 5E46 
49E2 7328 001E 
49E6 607A 5E48 
49EA 3078 5E6E 
49EE 607A 5E48 
49F2 3078 5E70 
49F6 3028 5E46 

49FA 4B38 01FF 
49FE A2Bl 
4AOO 49B2 
4A02 7020 0004 
4A06 7120 0010 
4AOA 4B28 lFFE 
4AOE 4E32 
4Al0 8C06 
4A12 493A 0002 
4A16 4078 4236 
4A1A 90FA 
4A1C 3230 0010 
4A20 4078 41F8 
4A24 7028 620A 
4A28 3028 5F8A 
Llt.?r. LlAt.1 

; message genel'ator, sends messages of !:.18 1'ba rle unt i 1 enough 
; ~IOI-ds sent. 
;r2 points at 6 wd leader 
;keep proper msg ~enerator statistics 

Page r-a k VE\I's 

;message generator statistics 

genmcnt: . blkl'/ 
genmtim: .blkw 

Page FakCode 

;how many messages ever sen~ 
;when last mes sage f inished 

;torture test message lengths 

mlngth: H8 
H48 
H1FO 
H1F8 

routine genm, arg r2, uses r2-r3 
ca 11 F jaml eadel' 
lda r3,mgnl ;length bf msg in wds 
if minus 

lda r2, tOI · t m ;do tOI'hlt'e test 
lda r3,mlllgth(r'2) + ;lengtll fOI' Hlis msg 
and r2,=6 ;1 imit range 
sta r2. tOI'tm 
if zero 

lda r2, tortd ;pntr to old dest 
and r2. HIE : limit tllese 
lda r7.statdt(r2)+ ;new host to send to 
sta r7,mgsb+hstl 
Ida r7 ,s tatdtlr2) + ;new imp 
sta r7,mgsb+dstl 
sta 1'2, tOI'td ; save fOI' 1 atel' 

endif 
endif 
and 1' 3,= H1FF 
sll r3, 1 
sub r3,=2 
lda r2,endi(r5) 
sub r2,fakesi(r5) 
and r2,=pacl<m 
repeat while 1' 3 > 1'2 

sub r3 , =2(r2) 
ca 1 1 j amllo 1 

endl'epeat 
addm r3,fakesi(r5) 
ca 1 1 f j amenei 
lda 1' 2,time 
sta 1'2,genmtim 
loa r::>.=1 

;max mess len 
; in by t es 
;0 sends no wds 
;end of OUI' buf 
;how much data fits 
;disregard map 
;send until enough pkts to ' fit wds 

; 'send' this many 
:no frills, just jam hole buf 

;fal<e length of las t 
;end msg 
;get the time 
;save it in ms g generator statistics 
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. cornnt I 
TENEX Logger routines 

Messages sent to TENEX using TCP-Internet header. Listening process 
on TENEX prints changes in status. plus all snapshots. 
I 

4000 

4A3C 
4A3C 4A50 
4A3E 4A54 
4A40 4A5C 
4A42 4A60 
4A44 4A64 
4A46 4A6C 

4A48 1076 
4A4A 6006 

tlogfreq= H4000 ;send config every 8 rnlns 

;Dispatch table 

table tltdsp 
tIt 1 
tlt2 
tlt3 
tlt4 
tlt5 
tlt6 

endtable tltdsp 

;Cornmon Buses 
;Commol1 Memories 
;Processor Names 
; I/O Dev Ices 
;RTC 's 
;Processor State . 

;Main dispatch control. Called from s t ats 

routine tlog. erg r2. arg r5 
endl'ou tine t I og 

• 
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4A4C 1076 
4A4E 6006 

4A50 1076 
4A52 6006 

r. 
'-..... 

;subroutine to send a table. 
;enter with r2 = length in bytes. 

routine tltsub. erg r2. erg r5 
endroutine tltsub 

:Table 1 - Common Buses 

routine tlt1, arg r2. result r2. uses r1. uses r3-r4 
endroutine tlt1 

-----
~ 
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:table 2 - Common memories 

4A54 1076 
4A56 1056 
4A58 6056 
4A5A 6006 

routine tlt2, al' g r2. result r2. local 1' 5. uses r1. uses r3-r4 

4A5C 1076 
4A5E 6006 

endroutine tlt2 

:table 3 - Processor names 

routine tlt3. 81' 9 1'2. I' esult r2. lIses 1' 1 
endl'outine tlt3 

795 



Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10:57:29 
FAKES.PLR; 1 PAGE 26 Fake Hosts 

4A60 1076 
4A62 6006 

r--

'--

;table 4 - I/O devices 

routine tlt4. arg r5. uses r1-r4 
endroutine tlt4 

PAGE 367 

~ 

------, 
I 
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; table 5 - RTC ' s 

4A64 1076 
4A66 1056 
4A68 6056 
4A6A 6006 

routine tlt5, arg r2, I'esult r2. local 1' 5. uses rl, uses r3-r4 

4A6C 1076 
4A6E 6006 

endroutine tl t5 

;table 6 - processor state 

routine tItS, arg 1'2, uses r1 
endl'out i ne tItS 
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; imp status f a ke . s e nd status info to Nce 
4A70 table tsts ;table of t h i ngs to send 

0001 . lif z VHA ;ARPANET thing s 
O,O,-I , tipve r,s y s ver . rstrld+foo . cpflgs 

0001 . 1 if nz VHA ; PLATFORM 
4A70 0000 0.0.-I.m2 Nv hase r.sy sver,rstrld+foo,cpflgs 
4A72 0000 
4A74 FFFF 
4A76 883E 
4A7B 40C2 
4A7A A320 
4A7C 40CA 

endtable tsts 

4A7E 1076 routine st a tu s . a l' g 1' 2 , u ses r 1-1' 4 
4A80 4078 419A call fjamlea cl e r ; al' 9 r2 
4A84 4818 80C6 Ida rl,~s i gn+ 0306 ; l' epol' t code 
4A88 4078 4042 call cksjam ;send 
4A8C 4078 4C78 call statlld ;standa r d header 

0001 . if nz VHA ;VHA s e rial number check 
4A90 7078 00B2 setrnap rn2,map v ha ;for VHA sel ' ial number 
4A94 3078 FC04 

. endc 
4A98 48AE Ida r2 , ~ltsts 

repeat ; send things out of table 
4A9A 501A 4A70 1 da r 1 . t s t 5 ( - I' 2 ) 
4A9E 9A03 ifnot zero } odd ; a poi ntel' if possi b l e a ddr 
4AAO 9902 
4AA2 7011 I da r 1 . ( I' 1 ) 

endif 
4AA4 4078 4042 call cksj a rn 
4AA8 4EAO Wll i 1 e 1' 2 > ~O 

4AAA 9CF8 
endrepeat 

4AAC 7078 OOBO setmap rn2 . mapl'e 1 
4ABO 3078 FC04 
4AB4 7018 8096 Ida r 1 . rn2 11 segc on ;dead procs 
4AB8 7518 9064 eor r 1 ,rn2 1lp r o c e x ;existing pl'oes 
4ABC 7078 0002 setmap m2.ma pv2 
4ACO 3078 FC04 
4AC4 4078 4042 call cksjanr 
4AC8 4890 Ida rl.~O ; two mOl' e bl a nks 
4ACA 4078 4042 call cksjam 
4ACE 4078 4042 call cksjam 
4A02 4078 4CAC call trbsb2 ; send anomal ies and buf reports 

.,-.. 

-----
~. 
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4A06 4880 lda r3,=0 
repeat 

4A08 6048 635E 1da r4,m2pblk(r3)+ 
4AOC 981C ifnot minus 
4AOE 782C 0018 ldab r2,clockm(r4) : 1 ine s peeds 
4AE2 A2A5 sll r2,5 
4AE4 781C 009F 1dab r 1, I'modn( 1' 4) 
4AE8 4A21 add r2,r1 
4AEA A7A8 rr1 r2, 08 

rrl 1'2,3 
4AEC 701C 4084 1da r1, ihyt ik+foo(r4) : r'out i ng sent,keep between O,ff 
4AFO 4871 1da r7,r1 
4AF2 717C 4086 sub r7,gotihy+foo(r4) : numbel' missed 
4AF6 1076 push 1'7 :save t his 
4AF8 4078 402C call tstjam 
4AFC 6016 pop r 1 : I'out i ng misses 
4AFE 782C 0004 ldab 1'2,lnei(r4) 
4802 A7A7 rl'l 1'2,7 
4804 787C 0002 1dab r7 ,phf I ag ( 1'4 ) :get line state 
4808 40F4 eor r7, =pllUp : I'everse sense of "up" bi t 
480A A5F3 rra r7,3 : :phup cal'ry : get up bi t to carry. 
480C A5A1 rra 1'2,1 : :cal'ry sign : thence to sign 
480E 4078 402C call tstjam 
4812 9008 el se 
4814 4890 lda r1,=0 :110 routing on non-1 ine 
4B16 4078 4042 call cksjam 
481A 4818 8000 1da r1,=sign ;ciefau1t is dead 1 ine 
481E 4078 4042 call cksjam 

endif 
4822 7638 6324 unt i 1 r'3 > = modems 
4826 9209 

endl' epea t 
4B28 4818 0800 lda r 1, = H800 
482C 3018 5E8C sta r'1,stsb+statf 
4830 7018 5F86 1da 1'1,trblck 
4834 4078 41F8 call fjamend 
4838 6006 endl'out i ne status 
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483A 1076 
483C 4078 
4B40 4818 
4844 4078 
4B48 7018 
4B4C 4078 
4B50 7018 
4B54 4998 
4B56 7618 
4B5A 8203 
4B5C 7018 

4860 4078 
4B64 7018 
4B68 4078 
4B6C 4890 
4B6E 4078 
4872 4880 

4874 4890 
4B76 604B 
4B7A 9B03 
4B7C 701C 

4880 4078 
4B84 701C 
4888 702C 
4B8C 1026 
4B8E 4078 
4B92 6016 
4B94 4078 
4B98 7638 
4B9C 92EC 

4B9E 4888 

48AO 704B 
4BA4 9B04 
4BA6 7638 
4BAA 9208 
4BAC 48C8 

4BAE 4890 

419A 
80CO 
4042 
620E 
4042 
6322 

6324 

6324 

4C8A 
6522 
4042 

4042 

635E 

4040 

4042 
400A 
4008 

4042 

4042 
6324 

6326 

6322 

48BO 4078 4042 
4BB4 49Cl 
4BB6 8AFC 

4BB8 9009 
4BBA 482C 0010 

4BBE 601C 403A 
4BC2 4078 4042 
4BC6 4E42 
4BC8 92FB 

r.---

;modem and host traffic statistics 
routine thrurpt, arg r2, uses r2-r4 

call fjamleadel' 
Ida rl,=slgn+ 0315 
call cksjalll 
Ida rl,sync 
call cksjam 
Ida rl,hosts 
sub 1' I,=nfh2 
if rl < modems 

1 da r 1, modems 
endlf 
call stath2 
Ida l'I,ldles 
call cksjam 
1 da 1'1, =0 
call cksjam 
Ida r3,=0 
repeat 

Ida rl,=O 
Ida r4,m2pblk(r3)+ 
Ifnot minus 

Ida rl,thrupt+foo(r4) 
endlf 
call cksjam 
set rl hlword+foo(r4) 
set r2 = loword+foo(r4) 
save r2 
call cksjal11 
restore rl 
call cksjam 
until r3 >= modems 

;arg r2 
;report code for NU 

;custom-made statistics header 

;compute hos t (modem) count right 

;idle count 

;blank : Htip users 

;modem throughput 

;hlgh-order thruput 
;low-order (get both at once) 
;save It 
;send high 
; get back low 
;and send It 

endl'epeat 
Ida r3,=nfh2 ;throughput for reals only 
repeat 

1 da r4, h2pb I k (1' 3) ; do hos t throughpu t 
If minus) r3 >= hosts ; if no host l"ler'e 

Ida r4,= <hctrl/words >- 2 
repeat ;zero the host tl1roLlghput files 

1 da r 1, =0 
call c k sjam 
sub 1' 4, = 1 

unt 11 zel' o 
endrepeat 

else 
Ida r2.=hctrl-4(r4) 
repeat 

Ida rl . htpmtn+foo(r4)+ 
call cksjam 

~/hlle r4 < 1' 2 

endrepeat 
endlf 

;A genuine host . 
;send out host thruput stats 

-.... 

J 



c 
4BCA 4873 
48CC 49F8 
4BCE 604B 6356 

1 da r7. 1' 3 
sub r7. =nf112 
lda r4.m2pblk - nfh2(r3)+ 
if minus} r7 > = modems 

801 

;a modem with this ·number? 
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4BD2 9B04 
4BD4 7678 6324 
4BD8 9207 
4BDA 4890 Ida r1 . =O ;no -- just send zeros 
4BDC 4078 4D42 call cksjarn 
4BEO 4078 4D42 call cksjarn 
4BE4 900D else 
4BE6 701C 400A Ida r1 . hiword+foo(r4) ;zero the counts 
4BEA 707C 4008 Ida r7.1ow~rd+foo(r4) ; X16 c o rnpatibility crock 
4BEE 8B02 if mi nus ;this is the WEIRD K16 double precision 
4BFO 4A91 add 1' 1. = 1 ;you figure this out} 

endif 
4BF2 1076 push r7 ; send hi g h o rder w6rd first 
4BF4 4078 4D42 call cksjarn 
4BF8 6016 pop r1 ;now the low order word 
4BFA 4078 4D42 call cksjarn 

endif 
4BFE 7078 6324 lda r 7 . rnoderns ;decide if I-Ie ' I' e done 
4C02 4AF8 add r7. =nf112 
4C04 7638 6322 unt i 1 r3 >= hosts & r3 >= r7 
4C08 92CC 
4COA 4E37 
4COC 92CA 

endrepeat 
4COE 7018 5F86 Ida 1' 1 . tl' bl c k 
4C12 4078 41F8 call fjamend 
4C16 6006 endroutine thrurpt 

( ~ 

'-.. .. J 
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0001 

6166 
6206 

4C18 1076 

4C1A 7018 
4C1E 9A26 
4C20 4078 
4C24 4818 
4C28 4078 
4C2C 4078 
4C30 4078 
4C34 4838 

4C38 707B 
4C3C 8A04 
4C3E 4938 
4C42 8AFB 

0001 
4C44 3038 
4C48 48CA 

4C4A 601B 
4C4E 4078 
4C52 49C1 
4C54 8AFB 

4C56 304B 
4C5A 4838 
4C5E 3038 
4C62 7018 
4C66 4078 

4C6A 6006 

4C6C 1076 

6166 

419A 
80C8 
4042 
4C78 
4CAC 
008C 

6166 

0014 

6164 

6166 
4D42 

6152 
0800 
5EB4 
5F86 
41F8 

4C6E 4078 419A 
4C72 4078 41F8 
4C76 6006 

;trap report: finds traps and phantom traps if any and reports 
;them to NCC. Turns itself off if no more tl 'aps, otherwise freq 
;is left zero to empty tables qui ck ly. . 

. if z PSE 
ni lops=ci lops 
ni lend=ci lend 

;ARPANET case 

. iff ;z PSE ;PSE case 
ni lops=pi lops 
ni lend=pi lend 

. endc ;z PSE 

routine traprp, arg r2, uses r1-r4 

; inserted all statements above call to fjamleader 
; to prevent sending zero traps to NCC - 10/26/86 BKM 

Ida r1,nilops(rO) ;check first word of traps 
ifnot zero ; if tl'ap tl1e n send it else 

call f j a III I eadel' ;a rg 1' 2 
Ida r 1, =s i gn+ 0310 ;p luril.1us "3 ·10" report 
call cksjall1 ; containing traps 
call statl1d ; headel' stuff 
call trbsb2 ;anolllaly ~/ord and 
Ida r3.= <nilend-nilops- Icilbuf > : 1 ast tl'ap block 
repeat 

unt i 1 nilops(I' 3) ;trap 11el"'e 

sub r 3 . = 1 c i I bu f ;to ne x t latest buffer 
unt i I zel ' o :got to first 

endrepeat 
, I if nz PSE ;PSE special tl' ap case 

sta r3. p i 10vp+vlOrds ;update RR ~ointer 
Ida r4,= lcilbuf /wo rds : ho',1 much to send 
repeat 

Ida 1'1 . nil ops ( I' 3) + 
call cksjalll 
sub 1'4, = 1 ; ano ther sent 
until Z<=I'O 

endr'epeat 

don't 

buf cnts 

sta r4.nilops-lcilbuf(r3) ; ; r'4 = 0 ;clear and free ILLOP block 
Ida r3.= H800 
sta r3, tl' psb+statf 
Ida rt . tl' b I ck 
call fjamend 

endif 
endroutine trapl' p 

routine holdwd . arg r2 
ca 11 f j am I eadel' 
call fjalllend 

endroutine 

; f I'equency for this stat 
; I' eset frequency 

803 
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;auxilliary stats routines 

;write out headers of standard info 
4C78 1076 routine stathd. uses r1 
4C7A 7018 620E Ida r1.sync ; time 
4C7E 4078 4042 call cksjalll 
4C82 7018 6322 Ida r1,hosts 
4C86 4998 sub rl,=nfh2 
4C88 9002 entry stath2, uses r1 
4C8A 1076 
4C8C A691 srI I' 1 , 1 
4C8E 4078 4042 call cksjam 
4C92 4894 Ida rl, =nfll ;/1 fake hosts 
4C94 4078 4042 call cksjam 
4C98 7018 6324 I da 1'1, modems 
4C9C A691 sl'l r'1 , 1 
4C9E 4078 4042 call cksjam 
4CA2 4818 007F I da 1'1, =n i mp ; II imps 
4CA6 4078 4042 call cksjam 
4CAA 6006 endroutine stathd 

r ---.. 
J 
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; buffel' all OCClt Ion stats, allomCll I es, host and modem 
;counts 

4CAC 1076 rout I ne trbsb2, uses r 1, uses 1' 3-1'4 
4CAE 7018 62AE lda r 1, anom ;anornal ies ~./ol'd 

4CB2 3018 5F84 stCl r 1 ,banorn ;copy fOI' c o rnpClrison 
4CB6 4078 4042 call cksjam 
4CBA 7018 63CE lda r1,maxnf ;/1 free bufs. 
4CBE 4078 4042 call cksjClm 
4CC2 7018 63C8 lock 1'I,nf-foo ; I' ead \~/o locking 
4CC6 9AFE 
4CC8 7618 63CE if r1 <= ma xnf 
4CCC 9COA 
4CCE 7118 6300 sub 1'1,111 i nf ;to get l'elllCl in I ng slush pool 
4C02 4E18 0028 if r 1 >= - 040 
4C06 9203 
4C08 4818 0028 lda r 1 , = 040 ;make it good 

endlf 
4COC 8B02 If minus 
4COE 4890 lda r 1, =0 ;should nevel' get 11ere 

endlf 
endlf 

4CEO 4078 4042 call cksjam 
4CE4 7018 630E lda r 1, cntl's+nsf ;get e xcess s/f 
4CE8 8B02 if minus 
4CEA 4890 lda r 1, =0 

endlf 
4CEC 4078 4042 call cksjam 
4CFO 7018 630C lda r1 , cntrs+IlI'e 
4CF4 7038 6304 lda 1"3, na 1 
4CF8 4913 sub r 1, r3 ;\,/e Include nal in nre 
4CFA 8B02 if minus 
4CFC 4890 lda r 1, =0 ;else zel' o if In min 

endif 
4CFE 4078 4042 call cksjam 
4002 4813 lda 1'1, r3 
4004 4078 4042 call cksjalll 
4008 48B8 lela 1' 3, =nf112 

repeat 
400A 48F3 lela r7,=3 ;default status 
400C 6048 6326 lda 1'4, h2pbl k( 1'3)+ 
4010 9B04 ifnot minus 
4012 787C 001F ldab r7,hihd(I'4) 
4016 4BFF and r7,= HF 

endif 
4018 A294 sll r 1,4 
401A 4C17 iOI' r 1, r7 
401C 4FB7 next if r3 ' bi t . =7 
401E 8AF6 
4020 4078 4042 call cksjarn 
4024 7638 6322 unt 11 r3 >= hosts 
4028 92Ft 

endrepeat 
402A 6006 endl'out i ne trbsb2 
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402C 1076 

402E 4F18 FFOO 
4032 9A06 
4034 8B03 
4036 4890 
4038 9003 
403A 4818 OOFF 

403E 4C12 

4040 9002 
4042 1076 
4044 3118 5F86 
4048 4078 414A 
404C 6006 

404E 1076 

;TSTJAM - do a little for line stuff, then : 
;CKSJAM include arg in checksum and then jam arg 

routine tstjam,arg r1-r2 

if rl .bit . HFFOO 

if minus 
cl ear 1'1 

else 
1 da 1'1, = HF F 

endif 
endif 
ior 1'1,r2 

entry cksjam, arg rl 

subm r1,trblck 
ca 11 f jam 

endroutine cksjam 

;do checksufll 
;put into a p a cket. 

;diag report : gets buf that failed soft cksm and send 
;to NCC for analysis . 
routine diagrp,uses r1-r3 

repeat 
4050 4818 63CO lda r1,=sckq ;cksum error diagnostic dump 
4054 4078 154A call deque,whf2h 
4058 4000 
405A 9A22 
405C 1026 
4D5E 1016 
4060 4828 
4064 4078 
4068 4818 
406C 4078 
4070 6026 
4072 4812 
4074 4078 
4078 483A 

407C 6012 

5EBA 
419A 
8003 
4042 

4042 
OOAO 

407E 4078 4042 
4082 4E23 
4084 92FC 

4086 7018 5F86 
408A 4078 41F8 
408E 6026 
4090 4078 131E 
4094 4000 
4096 48FO 
4098 3078 5F86 
409C SODA 
409E 48FO 
40AO 3078 5EC6 
40A4 6006 ,,--.. 

until fail 
push r2 
push r1 
lda r2,=dgsb 
call fjamleader 
lda r1,=sign+3 
call cksjam 
pop r2 
lda r1,r2 
call cksjam 
lda r3,=buflen(r2) 
repeat 

lda rl , (r2)+ 
call cksjam 
until r2 >= r3 

endrepeat 
lda rl,tr'blck 
call f jamend 
pop r2 
call flushb,whf2h 

lda r7,=0 
sta r7,tl-blck 

endrepeat 
lda r7,=0 
sta 1' 7, dgsb+snon 

endroutine diagrp 

;save chainwnrd 
;save buf pointer 
;for s e nding leader 
;arg r2 
;report code 

;buf pntr 

;send buffer as well 

; get word from buf . 

; get clla i nwo r'd 

; restart checksum 

;turn LIS off 

''-..,.. J 
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40A6 1076 
40A8 4896 

40AA 7059 636E 
40AE 8905 
4080 4078 4EOO 
40B4 4078 1B42 

40B8 4992 
40BA 8BF8 

40BC 4078 540E 
40CO 6006 

40C2 1076 
40C4 4871 
40C6 A6F1 
40C8 4A78 02FC 
40CC 3075 

40CE 4A18 0030 
4002 3810 0007 
4006 4A98 
4008 3810 0000 
400C 4A18 FFEO 
40EO 3810 OOOE 
40E4 4825 
40E6 4078 1160 
40EA 3C7E 
40EC 4A18 FFFO 
40FO 3810 OOOF 
40F4 4078 1160 
40F8 3C04 
40FA 4A18 FFF8 
40FE 6006 

'--

PLURIBUS V2 . 9B 25-Jun-87 10:57 : 29 PAGE ·31.7 
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; **. fake config t+. 

routine fakcon 
Ida r1,=nfh2 - 2 
repeat 

Ida r5,v2pblk(r1) 
if odd 

ca 11 gofl, 
call csleep 

endif 
sub r1,=2 
until minus 

endrepeat 
call conclk 

endroutine fakeon 

routine bldfh, arg r1 , arg r5 
1 da 1'7, r 1 
srI r7, 1 
add r7,=hostid+400-nfh 
sta r7,(r5) 

add r1,=fakipO 
stab r1,statih+1(r5) 
add r 1,=fakopO-fakipO 
stab r1,statoh+f(r5) 
add r1,=hbpidO-fakopO 
stab r1,hbpid(r5) 
Ida r2,r5 
call inbase , waitw 

add r1,=bhpidO - hbpidO 
stab r1,bhpid(r5) 
call inbase,dozew 

add r1 , =0-bhpidO 
endroutine bldfh 

;2 • how man y fakes . 

;fake ioblock pointer. 
:fake needs initial ization. 
; initial ize fake . 
; nap a ~", i Ie . 

:next fake . 

; conf i glll'e rn c' 5 

;Host number calculation . 

;Fakes are OFC - OFF 
;Oevice Type and number. 

;PIO levels . 

;Recover Host index. 

------.. 

J 
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4EOO 1076 routine gofh. ar g rl ; 1' 1 is fake index. 
4E02 7049 4E3A Ida 1' 4, i fak e h( 1'1) ; host block acldress. 
4E06 7059 4E32 Ida 1' 5,iiob13(rl) ; fake io bl o ck 
4EOA 3049 6326 sta r4,h2pblk(rl) ; host pa r allI e t e r block address. 
4EOE 3059 636E sta 1'5,v2pblk(rl ) ;fake 110st i o block address. 

4E12 4078 40C2 call bl dfll ;set up c on s t a nts in io block . 

4E16 48Fl set r 7 = 111 ;So an init happens 
4E18 3070 4014 sta r7,lockfd(r5) ; I' elea s e fa k e for use by all . 
4E1C 3070 4016 sta r7,lock flo/ (r5.1 
4E20 6006 endl'out i ne gofll 

4E22 table waitpc 
4E22 44CO fllt ;Fake t o TTY . 
4E24 462C fhd ;Fake to DDT . 
4E26 46FC fh2suc ; Fake t o Pac ket COI' e . 
4E28 480A discard ; Fake to Disca rd . 

endtable waitpc 

4E2A table dozepc ;Initial J a m side PC . 
4E2A 4534 fth ; TTY to Fa k e . 
4E2C 4668 fdll ;DOT t o Fak e . 

4E2E 4832 fh2jam ;Packet Cope to Fake. 
4E30 494E stats ;Stati s tics to Fake. 

endtable dozepc 

4E32 table i iob13 ;Fake IO block. 
4E32 6E30 iob13 ;TTY Fake. 
4E34 6EB2 iob14 ; DOT Fa ke. 
4E36 6F34 iob15 ;Packe t C Ol'!'? Fake. 
4E38 6FB6 iob16 ; Oi scar'd/ Sta ts Fake . 

endtable i iob13 

4E3A table ifakell ;Fake Ho s t Pa r'arneter blocks . 
4E3A FOCO sign+blliO 
4 E3C F130 sign+bllil 
4E3E FIAO sign+bhi 2 
4E40 F210 sign+blli3 

endtable i fak e ll 
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PLURIBUS V2.9B 25-Jun-87 10:57:29 
IMP Fakes ReI iabil ity 

.stitle IMP f'i:ll<es Reliability 
; ***** *-1: timeout 011 fake page *" 'I: * ' ~. :I::t::i- ·t· 

;timeout diSpi3tch tEll:> Ie 
4E42 4DA6 faktab : fakcon :config l'Out i Ile 
4E44 1CC6 tickin 
4E46 4E68 1'l1a I 
4E48 5AOA basetp 
4E4A 51B2 dedl1 
4E4C 5440 messto 
4E4E 4EB2 rcntrs 
4E50 50AA buft 
4E52 5356 btO 
4E54 5140 impdwn 
4E56 5928 gostat 
4E58 548E r i 11S 
4E5A 54C6 rfake 
4E5C 59F2 bktst 
4E5E 52BE tl'bt im 
4E60 5206 lites 
4E62 5ADE nschk 
4E64 1CBC tosst 
4E66 0000 0 

o 811 
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FCOO 0600 

4E68 1076 
4E6A 48BO 
4E6C 48Al 
4E6E 4818 0170 

4E72 7E29 6CB3 
4E76 9100 
4E78 7079 ACBO 
4E7C 9AFE 
4E7E 7E29 6CB3 
4E82 9105 
4E84 7A39 6CB9 
4E88 7939 6CB2 

4E8C 3009 ACBO 

4E90 4918 0010 
4E94 8BEF 

4E96 4818 6306 
4E9A 7138 6304 
4E9E 4078 4FFC 
4EA2 7018 A3C8 
4EA6 9AFE 
4EA8 3238 6304 
4EAC 3018 A3C8 
4EBO 6006 

r 
~ 

;maintain the allocate count nal 
Page FakCode 

Routine rnal,uses rl-r3 
lda r3,=0 
lda r2,=1 
lda rl,=emsstk-lrblk-messtk 
repeat 

cmpb r2,messtk+reasst(rl) 
ifnot equal 

lock messtk+reaslk(rl) 

cmpb r2,messtk+reasst(rl) 
ifnot equal 

addb r3,messtk+ral(rl) 
subb r3,messtk+rsf(rl) 

end if 
unlock messtk+reaslk(rl) 

endif 
sub r 1 , = 1 rb 1 k 

until minus 
endrepeat 

1 da 1'1, =trenda 
sub r3,nal 
call fixer 
lock rl,nf 

addm r3,nal 
unlock rl,nf 

endroutine rnal 

accumulates nal 
idle reasst value 
Last reasblk index. 
for each reassembly block 
idle block? 
ifnot, do count allocates here. 
lock block to count. 

; JIIst freed? 
No, cOlin t na 1 . 

next reas blk. 

which trend 
l1o~J far off? 
smootl1 fi x ing for fuzzy count. 
lock tile counts. 

now adjust 
unlock 

' - :J 
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PLURI8US V2 . 98 25-Jun-87 10:57 : 29 
IMP Fakes Reliability 

o 
PAGE 382 

;count modem queues to verify slots count 
;can be mClde a routine by replacing us e s of 1' 6 with r3 

FCOO 0200 Page DOTCode 
5440 7018 6324 mqcnt : Ida r 1 .modems 
5444 5049 635E mqcnt 1 : Ida r4 . m2pbl k( -1' 1) 
5448 9835 bm mqcnt8 
544A 787C 0002 ldab r7.phflClg(r4) ; is 1 ille dOI'IIl? 
544E 4FF4 tst r7. ~ phup 

5450 9A31 bz mqcnt 8 ; y es . s o cllnbs y may be 
5452 487C 0082 Ida r' 7. " chnbsy (r4 ) 
5456 706C 001C Ida r'G ,mCl xchn( 1' 4) ; calc s lot s in use 
545A A6E1 srI r6, 1 
545C 49El sub r6. ~ 1 

545E 705C 4000 Ida r5,loc km(I'4) 
5462 9AFE bz . -4 
5464 716C 0050 sub rG.slots(r4) 
5468 4826 ldCl 1' 2 . 1' 6 ; Clccount for busy cllannel s 
546A 6057 mqcnt2 : Ida 1' 5,(r7)+ ; ; chnbs y 
54GC 9A05 bz mqcnt 4 
546E 49Al mqcnt3: sub 1' 2, = 1 
5470 4850 FFFF and 1' 5 . ~ - 1 (r5) 
5474 8AFO bnz mqcnt3 
5476 4E7C 0092 mqcnt4: cmp r7.~chnbsy+ < nmdlim · words l DI6 > (r4) 
547A 81F8 bne mqcnt2 
547C 705C 0026 Ida 1'5. sndi ng( r4) ; c ount buffel' , if any 
5480 9A02 • bz mqcnt5 
5482 49El sub 1' 6, = 1 ;else count it 

wrong 

5484 485C 0034 mqcnt5 : Ida r5.~ssentq(r4) ;these Clre busy channels 
5488 4078 548A jsb r7 , countq 
548C 4E26 cmp r·2 . r6 ; til i s cllecks chnbsy 
548E 8108 bne Inqcn t6 ; loses 
5490 485C 003C Ida 1'5.=sl'egq(r4 ) ; nOI'/ check s lots 
5494 4078 548A jsb 1' 7. COLIIl tq 
5498 485C 0038 Ida 1' 5 . ~ Spl' i q( r4) 
549C 4078 548A jsb r7.countq 
54AO 4866 ldCl 1' 6,I' h ;checks slots cOllnt 
54A2 9A06 bz mqc llt7 ;matche s 
54A4 E4C8 mqcnt6: TrClp 2310, < ;modem state mismat c h - p a ge 380> 
54A6 4868 02F8 Ida sp.~lstack ;need a stClck 
54AA 4078 lCF4 call k ill i 11 

54AE 300C 4000 mqcnt7 : sta 1'0.1 ockm( r4) 
5482 4811 mqcllt8 : Ida r 1,1' 1 
54B4 8AC8 bl1z Illqcnt 1 
5486 4008 18EE tr tos s x 

;count a qLleue into 1' 6 

54BA 7055 countq: Ida 1' 5.(1' 5) ;get ne x t buffer 
54BC 9903 bo counq3 ;empty queue 
54BE 49El sub r6,~1 
54CO 8BFO bnm countq ; fall s thougll on el' I'ol' 
54C2 4007 counq3: jmp ( 1'7) 

FCOO 0200 dstolist mqcnt 
At:'nt:' t:;AAf"'I 
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Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10 : 57:29 
FAKREL.PLR;1 PAGE 4 IMP Fa k e s Reliability 

.comnt I 
RCNTRS 
maintain the buffer counters 

PAGE 383 

try for minmi=m+21m+l , minsf=31m,minhi=lh,minbak=3,minre=I+81h,minrut=4 
where m=total modems, lm=l ive 1 ines, 111=1 i v e hosts(m+51m+9111+9) 

if too few buffers use minmi=m + l,minsf=m,minhi =2 , minbak=I,minre=9, 
minrut=4; then put sum of these in minf(2m+17) 

I 

4E82 1076 
4E84 4858 FFFO 
4EB8 3058 646C 
4E8C 4818 FFFF 
4ECO 4880 
4EC2 7058 6324 

4EC6 5040 635E 
4ECA 9808 
4ECC 4991 
4ECE 787C 0002 
4ED2 4FF4 
4E04 9A03 
4E06 4992 
4E08 4983 

4EOA 88F6 

4EOC 1036 
4EDE 4880 
4EEO 48AO 
4EE2 7058 6322 
4EE6 4908 

4EE8 5040 632E 
4EEC 980A 
4EEE 787C 001F 
4EF2 8A02 
4EF4 49A1 

4EF6 707C 0002 
4EFA 4EF4 
4EFC 8102 
4EFE 4983 

4FOO 88F4 

;routine rcntr s 

routine rcntrs, uses rl-r5 
lda r5 , =- 3 
sta r 5,newcts+nbak ;default 
1 da r 1 , =.- 1 ; m i nm i 
lda r3,=0 ;minsf 
lda r5,modems ;to count modems 
I'epeat 

lda r4,m2pblk(-r5) ;any param blk? 
ifnot minus 

sub rl , =1 ; 1 for minmi 
if b y te phflag(r4) .bit. =phup ;if line is up 

sub ," I . =2 
sub r3. =3 

endif 
endif 
unt ill oop 

endr e peat 
push r3 
Ida r3,=0 
lda "2,=0 
lela r5,hosts 
sub 1"'5, =nfh2 
I' epeat 

;bump IIIinmi 
; and minsf 

; I'emember m i ns f 
;nex t nvdhi 
; ne x t nhi 
; count hosts 
; ,' ea I s on 1 y 

lda r4,h2pblk+nfh2(-r5) 
ifnot minus 

; ne x t pa,"alll bl1< 

ifnot b y te hihd(r4) ; ,"eady line ? 

sub r2,=1 
endif 
if host YP(I' 4) 

sub r 3, =3 
endif 

endif 
until loop 

endrepeat 

; ;hostup ; 1 for minl1i 

Ithosvdh ;VOH g e ts 3 each 
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IMP Fakes ReI labi 1 I ty 

4F02 6046 
4F04 4852 
4F06 A203 
4F08 4901 
4FOA 48F7 
4FOC 4971 
4FOE 4972 
4F10 4973 
4F12 4974 
4F14 4975 
4F16 7178 40DO 
4F1A 7178 4002 
4F1E 7678 63CE 
4F22 9216 
4F24 A491 
4F26 4841 
4F28 4991 
4F2A 4828 FFFE 
4F2E A4B1 
4F30 4858 FFFF 
4F34 3058 646C 
4F38 4858 FFF7 
4F3C 4878 0010 
4F40 4971 
4F42 4973 
4F44 4974 
4F46 7178 4002 
4F4A 7178 4000 

4F4E 3078 6300 

c 

pop r4 
Ida r5,r2 
sll 1'5,3 
sub r5,=1 
Ida r7,=7 
sub r7,r1 
sub r7, 1'2 
sub r7,r3 
sub 1'7,1'4 
sub r7,r5 
sub r7, Intptl 
sub r7, Intpit 
if r7 >= rnaxnf 

sra r 1,1 
Ida r4,r1 
sub r1,=1 
Ida r2,=-2 
sra r3,1 
Ida r5,=-1 
sta r5,newcts+nbak 
Ida r5,=- 09 
Ida r7,= 016 
sub r7,r1 
sub r7,1'3 
sub r7,r4 
sub r7, i ntp it 
sub r7, i ntpt i 

endif 
sta r7,rninf 

;get back minsf 
;for rninre: 
;8 lh 
;+ 

;rninf surn, start w/nbak+nrut 
;add up all tile counts 

;add ptip counter 
;add other ptip counter 
;more than total buffs 

;cut rl in 11al f 
;minsf <m+21rn+1>/2 
;minmi = <m+21rn+1>/2+1 
;minhi = 2 
;minvdh <3v>/2 
;minbak = 1 

;minre = 9 
;minre+minhi+minbak+minrut 
;+rninmi 
;+minvdh 
;+minsf 
;and TIP counters 

; save ne\~ m i nf 

-----
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4F52 3028 646E 
4F56 4878 6460 
4F5A 2017 
4F5C 2037 
4F5E 2057 
4 F60 2047 
4 F62 4848 FFFC 
4F66 2047 
4F68 7058 4002 
4F6C 2057 
4F6E 7078 4000 
4 F72 3078 648E 
4F76 4078 1C34 
4F7A 7018 63CC 

4F7E 48F1 

4F80 5039 9960 
4F84 9A05 
4F86 4B38 003E 
4F8A 327B 6460 

sta r2,newc ts+ nhi 
lda r7. =newc ts :speed things a bit 
s t a " 1 , ( r 7 ) + :; nm i 
sta 1' 3,(r7)+ ::nvdhi 
sta 1' 5.( r 7) + ::nre 
sta r4.(r7) + ::nsf 
lda r 4,=- 4 ;nrut alwa y s 
sta 1' 4,(1' 7 ) + :;nt'Llt 
lda r5 , intpit :for nt i pit 
sta r 5,(r7) + ::nt i pit 
set newcts+ntipt i intpti 

call tsleep 
lda r 1,maxbuf 
repea t 

: take a bl' e a k 
: index th r u where table 

lda r7,=1 :for a d dm 
I' epe at 

Ida 1'3, whel' e( - r1) :nex t b u ff fr ee ? 
i fnot ze l' o 

and r3,=I'lllctr 
addm r 7,newcts(r3) 

e ndif 

PAGE 385 

4 F8E 4F18 003E 
4F92 8AF7 

l'lh i Ie r 1 . bi t. = H3E : until s leep ti me 

4F94 3018 6514 
4F98 4078 1C34 
4F9C 7018 6514 
4FAO 8AEF 

4FA2 7038 6304 
4FA6 3238 6464 

endr'epea t 
sta rl,to t mp1 
call tslee p 
ldar1,totmp1 
until zero 

endl' epeat 
lda 1' 3,nal 
addm r3 , newcts+n r e 

:more rcntrs o ver leaf 

: rememlJe l' r 1 
;and sleep again 
:more t o c ount? 

: rel1lemb el' na lis ill rll'e 
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; mol-e I'cntrs 
4FAA 4858 0044 Ida r5.=numcts *words ; index for adjus ti ng 

repeat ; adjust countel-s 
4FAE 7030 645E Ida r3.newcts-words(r5) ;nex t one 
4FB2 7130 6306 sub r3.cntrs-words(r5) ; error in i t 
4FB6 4810 641A Ida r1.= t r e nds-wo r ds( r 5) ;pt r to t r end 
4FBA 4078 4FFC call f i x el' ;fuzzy adjustmen t 
4FBE 7078 A3C8 lock r7 . nf ; lock counts 
4FC2 9AFE 
4FC4 1230 6308 addm r3.cntrs(-r5) ;adjust it 
4FC8 3078 A3C8 unlock r7 . nf ;and unlock again 
4FCC 88F1 unt i I loop ; table done . 

endrepeat 
4FCE 4078 1C34 call tsleep ;wait a I itt I e more 
4F02 4818 0044 Ida r1.=numcts *wo r ds ;wi 11 loop tlll'u aga i n 
4F06 7038 63CE Ida r 3.maxnf ; tota1 buffers in s \, s t em 
4FOA 7048 A3C8 lock r4.nf ; lock counts 
4FOE SAFE 

repeat ; i nc 1 ude count in nf 
4FEO 5029 6308 Ida r2.cntrs( - r1) ;nex t count 
4FE4 9B02 ifnot minu s ; countel' in shared p ool . 
4FE6 4932 sub r3. 1-2 ; adjust new nf 

end i f 
4FE8 88FC unt i 1 loop 

endrepeat 
4FEA 4934 sub r3.r4 ; error in nf 
4FEC 4818 6302 Ida r1.=trendf ; ptr to tl'end 
4FFO 4078 4FFC call fixer ;fuzzy adjust 
4FF4 4A43 add 1'4. r3 ; change nf 
4FF6 3048 A3C8 unlock r4. nf ; un1ock with fi xed nf 
4FFA 6006 endroutine rcntrs 

~ 

\.- '-- J 



c 
Pluribus IMP 1301 
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. comnt 
FIXER 

PLURIBUS V2. 9 B 25-Jun-87 
IMP Fakes Rel iabil ity 

Maintain fuzzy counters. enter with a error in 

10:57 : 29 

r3, ptr to trend in r1 . return amount to fix in r3 . fi~ if 
trend has accumulated more than Fel ip in some direction. 
maintain trend. I 

4FFC 1076 rout i ne fixer, al"g 1"1, a'"g r3,local r2 
4FFE 1026 

OOOB fcl ip= D11 must be less than 14 

5000 7021 lda '"2, (," 1 ) fetch old tr'end 
5002 AOA1 sla r2,1 
5004 7221 add r2, (r1) times 3 
5006 AOB4 sla r3,4 4 bi ts fraction 
5008 4A23 add r2,r3 new trend 
500A A4A2 Sl"a r2,2 is exponentially weighted 
500C 4832 lda ,"3, r2 
500E 8B02 if minus 

o· 
PAGE 387 

avel"age 

5010 4AB5 add r3, =- <2"< H10-fcl ip> - H10+1> ha} 
endif 

5012 4AB5 add r3,= H10-fcl ip 
5014 4B38 FFFO and r3,=- Hl0 
5018 4923 sub r2,r3 fixed trend 
501A 3021 sta r2. (r 1 ) I"esto,"e trend 
501C A4B4 sra r3,4 amount to fi x cntr 

501E 6026 endl"out i ne 
5020 6006 

819 
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5022 1076 
5024 1036 
5026 0210 
5028 703A 
502C 4B38 
5030 7638 
5034 811C 
5036 707A 
503A 4037 
503C 4AFA 
503E 717A 
5042 9A14 
5044 A2B4 
5046 4938 
504A 4E38 
504E 9WE 
5050 4E38 
5054 910B 
5056 4E38 
505A 9108 
505C 4E38 
5060 9105 
5062 4E38 
5066 9102 
5068 0290 

FCBO 
FEOO 
0002 

FCBO 

FCA6 

02BO 
OF70 

12CO 

1610 

1960 

lCBO 

c 

;check a point word 
; r2/chain word 
routine chkpnt,arg r2,local r3 

rst %fl 
Ida r3,point-chain(r2) 
and r3,=mapmsk 
if r3 = mapv2 

default is success. 
get the point word. 

Buffer on V2 page . 

Ida r7,point-cllain(r2) get point again. 
eor r3,r7 remember offset for later, 
add r7,=buflen/ Hl0 
sub r7,<point-chain>-<5*words>(r2) 
ifnot zero 

511 r3,4 ; Adjust to ease checking. 
sub r3, =ON <mnbuf2-buflen> 
if r3 <> =OHpoint & r3 <> =ONchain & r3 <> =ONchan 

if r3 <> =OHwhere & r3 <> =OHflushd 

sst %fl 
endif 

endif 
endif 

Po i nt wOI'd is bad. 

'-----.....- .J 
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506A 9018 

506C 4818 OOOC 

5070 5079 563A 
5074 9903 
5076 7637 
5078 9102 
507A 88FB 

507C 9103 
507E 0290 
5080 9000 
5082 753A FCBO 
5086 4E38 01F6 
508A 9108 
508C 703A FCAE 
5090 713A FCBO 
5094 4EBA 
5096 9102 
5098 0290 

509A 8506 
509C El0l 
509E 4838 FFFF 
50A2 3038 80BE 

50A6 6036 
50A8 6006 

else 
; : rst %e 
Ida rl,=bfmpnd-bufmap 
repeat 

Ida r7,bufmap(-rl) 
until even & r3 = (r7) 

unt ill oop 
endl'epeat 

ifnot equal 
sst %fl 

else 

Buffer on other page. 

On any buffer page? 

Get pointer to page . 
buffer on buffer page. 

Buffer not on buffer page. 

Buffer not on buffer page. 
Broken buffer painter. 

ear r3.point-chain(r2) Offset on page. 
if r3 <> =< H2000-buflen>/ HIO Not first on page 

Ida rJ.point-chain-2(r2) 
sub r3.point-chain(r2) 
if r3 <> =buflen/ HIO 

sst "/.,f 1 
endif 

endif 
endif 

endif 

Point of prevo buffer. 
less this paint. 
Difference wrong 

Whoops, flag as error. 

if fl pointword bad. 
Trap 401, < ; smashed buf ptr--may cause I' etrans - page 387> 
Ida r3.=-1 
sta r3,m2Htype4k 

endif 
endroutine 

smash v2 type word. 
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.comnt I 
Test the buffer system. First check each buffer for t i me o u t and mark 
it. Then check the consistency of t he free 1 ist, salva ging a ny valid 
prefix if possible. This whole process should take BUFC YCLE / 16 
ticks . 
I 

07FF 

50AA 1076 

50AC 7048 64AC 

50BO 4B48 07FF 
50B4 482C 92CO 
50B8 7648 63CC 
50BC 8213 
50BE 4078 5022 
50C2 703A 09FO 
50C6 8906 
50C8 707A 06AO 
50CC E281 
50CE 4078 5106 

5002 48F1 
5004 347A 09FO 
5008 4AC2 
500A 4FCE 
50DC 8A02 
500E 9011 

50EO 90E8 

50E2 8100 
50E4 4078 3CF8 
50EB 8A06 
50EA 3058 A3C6 
SOEE 9903 
SOFO 4BA1 
SOF2 302S 

50F4 3018 A3C4 
50F8 4B48 FFFO 

50FC 4A48 0010 

5100 304B 64AC 
5104 6006 

.----
L 

bufcycle = packm / 4 
;# ticks per buffer timeout cycle * 16. 
;must be one less than a power of 2 and > ma xbuf . 

routine buft 
begin buftick 

Ida r4, buftim 
repeat 

and r4,=bufcycle 
Ida r2,=chain(r4) 
until r4 >= ma xbuf 

call chkpnt 
Ida r3,flushd-chain(ri) 

;local copy 
;until end of buffers 
;keep buffer timeout cycle reasonable 
;r2 is chain ptr cor~esp . to offset in r4 
;end of buffers 

;check this buffer's point word 

i f odd ;still mark e d 
Ida r7,where - chain(r2) ;fyi 
Trap 1201, < ;Recovd a timed-out buf - page 388> 
call flpool ;free th i s buffer 

endif 
Ida r7,=1 
iorm r7,flushd-chain(r2) 
add r4,=2 
ifnot r4 . bit . = HE 

leave buftick 
endif 

endrepeat 

;now ma r k buffer by ' making it odd 

;nex t iteration, look at next buffer 
;each tick do only B buffers 

; if just finished marking buffers, check Freel ist 
if equal ;(see prev i ous "until") 

call chkfree 
if fai 1 

sta rS, fl' eend 
if even 

Ida 1' 2, = 1 
sta 1' 2 , (1'5) 

endif ;even 
endif ;fai 1 
unlock r1 , free 
and r4,= HFFFO 

endif ;equal 
add r4,= H10 

end buftick 
sta r4,buftim 
endroutine buft 

;salvaae what we can from free list 
; last ~ood free buffer (set by chkfree) 
; nonempt y list 
;terminate 1 ist here 

;must cycle a r ound to 0 

;keep c ounting to remain on schedule 

;remember f o r ne x t tick 

- . 
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.comnt I 
Check consistency of free list . Returns last good free buffer in r5 or 
1 if there are none . Locks FREE. Retul'ns fa i lure if thel' e is a 
problem with the free I ist or if the free I ist is empt y and freend was 
unlocked. This is a bum; effectively a fail r e turn is taken iff r5 
ShOllld be stored in FREENO. In tIle case where r5 is even. since it 
points to the last good buffer' the I ist. the list should be terminated 
there. 
I 

3CF8 1076 
3CFA 4078 5022 
3CFE 48BO 
3000 4801 
3002 7018 A3C4 
3006 9AFE 
3008 9915 
300A 4821 

300C 707A 06AO 
3010 9A05 

3012 E2C2 
3014 6076 
3016 4FFO 
3018 4007 

301A 300A 09FO 
301E 4AB2 
3020 4852 
3022 7022 

3024 7638 63CC 
3028 8C03 
302A E208 
302C 90F4 

302E 89EF 

3030 9007 
3032 7078 A3C6 
3036 9A04 
3038 9902 
303A E209 

303C 90EC 

303E 6006 

page Leode 

routine chkfl' ee. 
call chkpnt 
Ida 1'3.=0 

result r5, uses rl-r3 

Ida 1'5.=1 
lock l'l,fl' ee 

if even 
Ida 1'2.rl 
repeat 

if where-chain(r2) 

; check point wd for junk 
;counts free list. 1 more than # found 
;r5 is last good free buf. So far, none. 

;nonempt y fl ' ee list 

;until end~ of free list 

Trap 1302. < ;free list buf el'r- - YlHERE nonzero - page 389 > 

fa i I I' sturn 

endif 
sta rO,flushd-chain(r2) 
add r3.=2 
Ida r5,1' 2 
Ida r2, (1' 2) 
if r3 > ma xbuf 

Trap 1010. < ;free list 
fa i I I"e tlll'n 

endif 
until odd 

endrepeat 
else 

if freend 

if even 

; "unmark" this buffer so won't time out 
;count this buffer 
;last g ood buf so far 
;get nex t buffer 
;surel y in a loop (maxbuf 2 *no . of bufs) 

in loop - page 389 > 

;(from Ida r2.(r2») . 

;empty fl'ee list 
; if nobody e l se is. check freend 

Trap 1011.<;lost the free list - page 389> 
endif 
fail return 

endif ;freend 
endif ;even 

endl' out i ne chk f I' ee 
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;routine used by fakes only, l to free a buffer to shared pool 

FCOO 0600 page FakCode 

5106 1076 I'outine flpool, local r1, arg 1'2 
5108 1016 
510A 7018 A3C8 lock r 1, nf ;lock shared pool 
510E 9AFE 
51104A91 add r1,=1 ;add buffer to shared pool. 
5112 48FO lda r7,=0 
5114 307A 06AO sta 1'7,~/here-cilain(r2) 
5118 3018 A3C8 unlock r 1, nf ;release shared pool. 
511C 48F1 lda r7,=1 
511 E 3072 sta r7,(1'2) ;last buffel' on list. 

5120 300A 09FO sta rO,flushd-cilain(r2) ;mark buffer as recently flushed. 

5124 7018 A3C6 lock r1, freend 
5128 9AFE 
512A 8906 if odd 
512C 7078 A3C4 lock free 
5130 9AFE 
5132 4818 A3C4 lda r1,=free 

endif 
5136 3021 sta r2,(r1) 
5138 3028 A3C6 unlock r2,fr'eend 
513C 6016 endroutine flpool 
513E 6006 

c· ------. 

.J 
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FCOO 0200 
54C4 4838 8910 
54C8 7818 0000 
54CC 9A78 
54CE 4E98 
5400 9157 
5402 4F18 0080 
5406 8A70 
5408 785B 0005 
54DC 4E58 0038 
54EO 8257 
54E2 A204 
54E4 7070 A930 
54E8 9AFE 
54EA 7E1B 0000 
54EE 8145 
54FO 787B 0005 
54F4 A2F4 
54F6 4E75 
54F8 8140 
54FA 7070 6938 
54FE 7578 OOOA 
5502 4F78 OOFO 
5506 8A6F 
5508 7078 0004 
550C 4C78 OOFF 
5510 7170 6938 
5514 8868 
5516 4A78 0800 
55·1A 9865 

a routine to periodically search transaction blocks 
for messages, message fragments. etc. from a dead stream . 
fixed to clean up TRNBLKs of dead message streams properly. 

page OOTCode 
dedtrn: Ida r3.=trnblk 
dedsO : ldab rl,trstat(r3) 

bz deds2 :empt y transaction block 
cmp r1.=ttledr :on leader queue? 

be deds1 ;sure nuff 
tst r1.=ttresv :host r eserve it? 
bnz deds12 ;yes. make sure it's ok 

ldab 1' 5 , tl'hstl+1(r3) ;IIIes blk 
cmp r5.=tmnum 

bng deds9 :number too big 
sll r5,4 ; its inde x 
Ida r7,tmlock(r5) 
bz . --4 

cmpb r1.trstat(r3) 
bne deds16 ;not really ours anymore 

ldab r7,t r hstl+1(r3) 
sll r7. 4 
cmp r7. 1' 5 

bne dedslG 
set r7 = tmmess(r5) 
eor r7,trluse(r3) 
tst r7, = luse 

bnz deds7 
set r7 = trhstl(r3) 
ior 1'7.= Hr-r-
sub r7.tmmess(r5) 

bnm deds7 
add r7.= H800 

bm deds 7 

; put ilopnumtJel' check at end 

825 
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551C 7070 6932 set 1' 7 = tmimp(r5) : check des t imp 
5520 882C if minus :block idle. maybe need to clean up 
5522 4868 02F8 set sp = Illstacl< : t I'nf 1 s needs til is 
5526 4078 18C6 call trnf1s :get rid of buffer 
552A 4F91 if 1' 1 . nbit . =ttrfnm : : trstat :this doesn't need reply 
552C 8A06 I 
552E 7078 OOOC lda r7.trntim(r3 ~ : : trstat :f r ee block wlo sending reply 
5532 3578 OOOC eorm r7.trntim(r3) : c1 eal' it ou t 
5536 9021 else I :make and s~nd reply 
5538 7078 OOOA 1da r7.trdeds(r3 ~ :clear deadstatus 
553C 3578 OOOA eorm r7.trdeds(r3) 
5540 48F7 setb trtYP1+1(r3 r = =cdestd :set up dest dead reply 
5542 3878 0003 
5546 48FF set 1'7 = =subtyp :put in IIdest imp deaa" subtyp 
5548 3478 0008 iorm r7.trmidl(r3) : turn on all bits first 
554C 48FF set r7 = =subtyp-cimpd : then change . 
554E 3178 0008 subm r7.trmid1(r3) : .. just subt y p 
5552 7010 6936 set r1 = tmctl(r~) :fix mess ha ndling stuff 
5556 4818 7000 and r1 . lIgetmax 
555A A694 sl'l r1 .4 
555C 7070 6936 lda r7.tmctl(r5) 1 :check priority bit 
5560 8803 if minus ;:pr r led 
5562 4C18 8000 ior r1 . /lpri led 

endif 
5566 7C10 6934 iorb r1.tmhost(r~) : include fOI'eign host 
556A 7840 693F setb r4 = tmlhn( r 5) :get l ocal 110St 
556E 704C 6326 set r4 = h2pb1k(r4) 
5572 9803 ifnot minus I : good 110StS onl y 
5574 4078 188E ca 11 1 edp2 :KILLS STACK 

endif 
endif 

endif 
5578 3000 A930 deds16: sta rO.tm10cl«r5) 
557C 9020 br deds:< 

--... 

'--
(' J 
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557E 704B OOOE dedsl : Ida r4.trllost(r3) ; IloSt it's queued on 
5582 7068 6322 Ida r6.llosts ;set LIP fOI' sec\l'ch 
5586 564E 6326 deds5 : cmp r4. h2pbl k( -1'6) ;he thel'e? 
558A 9100 be cledsG ; sUI' e. no worl' i es 
558C 88FD bn 1 p decls5 ;check the ~/ho 1 e table 
558E 48Cl deds9: Ida 1' 4. = 1 
5590 394B OOOC sl.lbbm r4.trntim(r3) 
5594 8A14 bnz deds2 ; st ill you ng 
5596 E681 Trap 3201. <: F 1 USll i ng an old tl' nb I k - page 393> 
5598 48FO Ida r·7. =0 :get rid of tl' nb l k 
559A 307B OOOE sta r7 . t I'hos t ( r3) 
559E 3078 OOOC sta r7. tl' nt i m( r3) ; ; trstat ;free the block 
55A2 9000 br deds2 :back into tile loop 
55A4 707C 405C deds6: Ida 1' 7. lock i h ( 1'4 ) 
55A8 9AFE bz . -4 
55AA 7648 OOOE cmp 1'4. t 1'1105 t( r3) 
55AE 810E bne dedslO 
5580 701C 005E Ida r 1 . nx tIed (r4 ) :any I eacle l's for host? 
5584 8A08 bnz dedsl0 ;yes. it's okay 
5586 E683 Trap 3203.<;requeueing tl' nbl k FOI' TH - page 393> 
5588 4078 18AA jsb r7.1edpf :pol<e host for this leader' 
558C 4A38 0010 deds2 : add r3. =tl'nl 
55CO 4E38 8F50 cmp r3.=trnblk+trntot 
55C4 8182 bne d edsO ;do all transa c tion blocks 
55C6 4008 18EE jmp toss x 

55CA 300C 405C dedsl0: sta rO .lock ih(I' 4) 
55CE 90F7 br deds2 

5500 7068 6322 dedsl2: Ida rG .1105 ts :find (1~/I1el' 

5504 504E 6326 dedsl3: Ida 1'4 .112pb 1 k (-1'6) 
5508 9B04 bill d e ds15 
550A 763C 002E cmp 1' 3 .h i tl'an( 1'4) 
550E 91EF be cleds 2 ; found him 
55EO 88FA dedsl5: bnlp deds13 
55E2 9006 br deds9 ; 1 et him time o ut 

55E4 E684 deds7 : Trap 3204.<;trnblk/tmblk mismatch - page 393> 
55E6 4868 02F8 Ida sp.=lst<tck : needed b y t l' nrls 
55EA 4078 18C6 ca 11 tl'nfls 
55EE 48FO set tl ' ntilll(I' 3) = 110 ::trstat 
55FO 3078 OOOC 
55F4 90C2 br deds16 

FCOO 0200 clstol i st ciedt I' n 
4EEO 54C4 
4EE2 lC8C 
4EE4 0000 
FCOO 0600 page FakCode 
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5140 7018 5F8C 
5144 7218 5F8E 
5148 9A33 
514A 7058 6322 
514E 4902 
5150 7040 6326 
5154 9B26 
5156 783C 001F 
515A 8A23 
515C 7078 A4A8 
5160 9AFE 
5162 4838 8F40 
5166 787B 0000 
516A 9AOB 
516C 4938 0010 
5170 4E38 8910 
5174 82F9 
5176 3008 A4A8 
517A 4078 1C30 
517E 90E9 

5180 4818 OFOO 
5184 2013 
5186 4892 
5188 2013 
518A 4890 
518C 2013 
518E 2013 
5190 7018 5F8C 
5194 3013 
5196 49B8 
5198 4078 188A 
519C 3008 A4A8 
51AO 4902 
51A2 8B07 
51A4 48FO 
51A6 3078 5F8C 
51AA 3078 5F8E 
51AE 4008 1BEE 

( 

'-

;send all hosts an Imp-going-down If Igdown set 

Impdwn: Ida r1, Igdown ;send mess? 
add r 1 , I gdf 1 ag 
bz impdx ; nope 
Ida r5,hosts 
sub r5,=words ;last possible host 

impdlp; Ida r4,h2pblk(r5) 
bm impd14 ;sklp If no host 

ldab r3,llilld(I'4) ;host al ive? 
bnz impd14 ; ;hostup ;nope, skip him 

lock trnlok 

Ida r3,=trnblk+trntot-trnl ;last trn blk 
impd12: ldab r7,trstat(r3) ;tran bl~ state 

bz impd13 ;got a free one 
sub r3,=trnl ;try another 
cmp r3,=trnblk 

bng impd12 ;look more 
sta rO,trnlok ;unlock trn blks 
jsb r7,otsleep ;try again later 
br impdlp 

impd13: Ida r1,=ihcode 
sta rl,(r3)+ 
1 da r 1 , =c i Illpdn 
sta r1,(r3)+ 
Ida rl,=O 
sta rl,(r3)+ 
sta rl,(r3)+ 
Ida r1, Igdown 
sta rl,(r3) 
sub r3, =tl'midl 
jsb r7, ledpO 
sta 1'0, trnlok 

impd14: sub r5,=words 
bnlll illlpdlp 

Ida r7,=0 
sta r7, igdol'lIl 
sta r7. igdflag 

impdx: jmp tossx 

; for nel'l-format 
;into tran blk: trnetl 
; 1 eadel' type 
; tl'typl 

;trhstl 
;tl'dstl 
; imp midI 
;trmldl 
;back to head of tl'n blk 
;put it in host 

;more hosts? 
;yup. keep on 
;done. turn us off 
;by zeroing igdown 

;done this routine 

J 
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FCOO 0200 
55F6 1076 
55F8 7018 
55FC 7028 
5600 9BOA 
5602 4E28 
5606 9C07 
5608 4E18 
560C 9204 
560E 4E18 
5612 9209 
5614 4878 
5618 3078 
561C 48FO 
561E 3078 
5622 E2C9 

5624 6006 

FCOO 0200 
4EE2 55F6 
4EE4 lCBC 
4EE6 0000 
FCOO 0600 

timeout verification that ring is still good. 
tl' aps Wittl rl = old ringf . r2 = old I'ingc 
page dcltcode 

routine rngchk. uses rl-r2 
6486 Ida r l . ringf ;ring pointer . 
6484 Ida 1' 2. r i ngc ; I' i ng counter . 

0018 

6488 

64DO 

6488 
6486 

64B4 

if minus} r 2 > =ringln } rl < =ring } rl >= ringe 

Ida r' 7 . = r i I1g 
sta r7,l' ingf 
Ida r7, =0 
sta r7.ringc 

; bad. s o re-initial i z e the ring structure . 
;pointer . 
;counter initial value. 

Trap 131 1,< ;ring structure bro ken in timeo ut - pa~e 395 > 
endif 

endroutine 

dstolist rngchk 

page fakcode 

~ 829 
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5182 1076 
51B4 7078 62EO 
51B8 9A04 
51BA 49F1 
51BC 3078 62EO 

51CO 7078 6322 
51C4 49F8 

51C6 504F 632E 
51CA 9B1C 
51CC 48A1 
51CE 781C 001F 
5102 4E94 
5104 9117 
5106 705C 0020 
510A 7030 0006 
51DE 4F38 1000 
51E2 9A07 
51E4 4021 
51E6 9A03 
51E8 88EF 
51EA 6006 

51EC 302C 002C 

51FO 4E21 
51F2 9108 
51F4 3008 6512 
51F8 382C 001F 
51FC 9A03 
51FE 302C 0052 

5202 88E2 

5204 90F3 

;for all real hosts - set hihd~l if ready I ine down, hihd~O 

;if ready line up and hihd is 01 
;also count my imp down 

routine dedh 
I da I' 7 , my i mp 
ifnot zero ;we're not up to net . 

sub r7,~1 
sta r7.myil1lp 

endif 

Ida 1'7, hosts 
sub 1'7, ~nfh2 

;all hosts 
;exclude fakes 

repeat 
Ida r4,h2pblk+nfh2(-r7) 
Ifnot minus 

Ida r2,~hrdown 
ldab r1.hihd(r4) 
If r1 < > ~hninit 

Ida r5, iobloc(I'4) 
Ida r3.statih(r5) 
if r3 .bit . ~hready 

eor r2,rl 
ifnot zero 

ne x t ifnot loop 
return 

endif 
sta r2.deadsc(r4) 

endif 
if r2 <> r1 

sta 1'0, ophgo 
stab 1'2,hihd(r4) 
i fnot zel'o 

sta r2, ihtt(r4) 
endif 

endif 
endif 

endif 
until loop 

endrepeat 
endl'out i ne dedI) 

;no host here . 

;current state 
; not in it i a liz i ng 

;ready I ine up. 

;host already up(hihd was 0) 
;do ne x t hos t 
; no mOI' e , qu it 

;clear host down status 

; changed 

;hostup 
host down . 
ready flap > reset him 

~ 
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5206 1076 
5208 4818 0020 
520C 4838 FFFF 

0001 
5210 4858 BOOF 

5214 5049 632E 
5218 9B08 
521A 787C 001F 
521E 8A02 
5220 4DB1 

5222 735C 0020 
5226 4C57 

5228 4871 
522A A2F7 
522C 4C57 
522E 3059 6300 
5232 A7B1 

5234 88EE 

5236 3038 62EE 

;routine to make up I ights word I ike 316's have 

routine lites 
Ida r 1. = D16 *wol'ds ;for 16 hosts only 
Ida 1'3. =-1 
repeat 

.if nz PSE ;PSE featul'e: fancy 
Ida r5.= HBOOF ;non-existant Host 

· i ftf ;nz PSE 
Ida r4.h2pblk+nfh2(-r1) ; 110St blk? 
i fnot minus 

Idab r7.hihd(r4) 
if zero 

eor 1'3. = 1 
endif 

· i ft ;nz PSE 
and r5. iobloc(r4) 
ior 1'5,1'7 

· i ftf ;nz PSE 
endif 

· i ft ;nz PSE 
Ida r7.rl 
sll r7.7 
ior r5.r7 
sta r5.hdisp(rl) 
rrl 1'3. 1 

· i ftf ;nz PSE 
unt i I loop 

· iff ;nz PSE 

:there is one 

;up 
;turn til is host on 

;get AOOO or BOOO 
;and host state 

;Host number in left half 

;put ~way for Display 
;PSE lights left-to - rigllt 

DISPLAY 

rll r3, I ;ARPA host lights I'ight-to-'Ieft 
· iftf ; nf PSE 

endrepeat 
sta r3.watchh ;save up host lites 

831 
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523A 4838 FFFF 
523E 4818 0010 

5242 4858 DOOF 

5246 5049 635E 
524A 9BOC 

524C 735C 0020 
5250 7C5C 001E 

5254 787C 0002 
5258 4FF4 
525A 9A03 
525C 4oB1 

525E 9002 
5260 4CD1 

5262 A7B1 

5264 4B71 
5266 A2F7 
526B 4C57 
526A 3059 62FO 

526E BBEA 

5270 A6BB 
5272 3B3B 62DB 

(~ 

'--

· iff ;nz PSE 
Ida 1'3, =0 
1 da r 1 , modems 

· ift ;nz PSE 
Ida 1'3,=-1 
Ida r1,#nmd~words 

· if t f ; nz P S E 
repeat 

· ift ;nz PSE 
Ida r5,= HDOOF 

· iftf ;nz PSE 
Ida r4,m2pblk(-r1) 
ifnot minus 

· ift ;nz PSE 
and r5, iobloc(r4) 
iorb r5,mloop(r4) 

, iftf ;nz PSE 
if byte phflag(r4) 

eor r3,=1 
· ift ;nz PSE 

else 
ior 1'5,=1 

.iftf ;nz PSE 
endif 

endif 
rrl r3, 1 

· ift ;nz PSE 
Ida r7,r1 
sll r7, 7 
ior r5,r7 
sta r5,mdisp(r1) 

· if tf ; nz PSE 
unt ill oop 

endl'epeat 
, iff ;nz PSE 

eor r3, watchl, 
sta r3,watch 

· i ft ; nz PSE 
srI 1'3, 08 
stab r3, \~a tchs 

,endc ;nz PSE 

;initial mask for modems 
;do modems we have 

; initial mask Fol' modems 
;do all m2pblk 

;non-existant modem 

;now for a line 
;none hel'e 

;get COOO/DOaO 
;loop bits (40 or BO) 

.bit. =phup 

; I ine up 

;do\oJn 

;left-to-right lites 

;modems 0-7 
;number in left 

;store for Display 

;add in tl,e host 1 igllts 
;save the word now 

;get just 8 modems 
into upper lites 

-" 
I 

J 
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;check lite pOinters 

5276 7038 6202 lda r3,watm1 
527A 3038 FC04 sta 1' 3, %map2 
527E 70B8 6200 lda 1' 3,@lwatcl,-1 ;see this location? 
5282 8011 qutpat badl it 
5284 7038 6206 lda r3. \·/atm2 
5288 3038 FC04 sta r3.%map2 
528C 70B8 6204 lda r3, @watch2 
5290 800A qutpat badl it ;no see = > fix pointel' s 

idledo: 
5292 7038 0002 lda r3.mapv2 
5296 3038 FC04 sta r3.%map2 

; i ::t: :t::t: :f- :1: * count tile l1umber' of times througll t he idle loop 
every half second 

529A 7028 A2CE lda 1' 2, idl ec+foo 
529E 3028 6522 sta 1' 2. idles 

52A2 6006 endl'out i ne 1 i tes 

52A4 4818 6208 badl it : lda r 1 . =~/atcl1s ;reset 1 ight defaults 
52A8 3018 6200 sta 1'I.watcI11 
52AC 4818 62EC lda r 1 . =~/atch 
52BO 3018 6204 sta r 1. watch2 
52B4 90EF bl' idledo 
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52B6 5EBA 
52B8 5EA6 
52BA 5E7E 
52BC 5E92 

0008 

528E 1076 
52CO 7078 5E76 
52C4 8B04 
52C6 48F1 
52C8 3278 5E76 

52CC 7858 40C6 
5200 A201 
5202 4890 
5204 7020 72FC 
5208 9B02 
520A 4891 

520C A601 
520E 7848 40C7 
52E2 7028 40C8 
52E6 48F8 

52E8 503F 52B6 
52EC 304B 0004 
52FO 305B 0006 
52F4 3028 0008 
52F8 9804 
52FA 301B OOOC 
52FE 90F5 
5300 4B28 FFFO 
5304 3028 5E9A 
5308 3028 5EC2 
530C 3058 5EE8 
5310 3048 5EE6 
5314 4811 
5316 9A1F 
5318 7018 5F82 
531C 4E18 0032 
5320 9104 
5322 4A91 
5324 3018 5F82 

5328 9816 
532A 48A5 
532C 7018 A512 
5330 7518 62AE 
5334 7518 5F84 

;now check to send trouble report immediately 

trbtab: dgsb 
trpsb 
stsb 
tllrusb 

;diagnostic queue leader ;see bum below 
;traps 
;status 
; throughput 

trbtl=,-trbtab 

routine trbtim 
Ida r7.mgsb+snon 
if minus 

Ida r7. H1 

;get mess g~n switch 
;must count up 

addm r7.mgsb+snon :so count it up 
endif 
ldab r5.nccimp :where's ncc 
sll r5. 1 
Ida r1.=0 
Ida r2.spfrut(r5) ;route to NCC? 
ifnot minus : ;spfded 

1 da 1'1. = 1 
endif 
srI r5,1 ; ;nccimp :restore nccimp 
ldab r4.nccl1st 
Ida r2.ncclnk 
Ida r7.=trbtl 
repeat 

Ida r3,trbtab(-r7) ;get leader buffer area 
sta r4.hstl(r3) ;destination host 
sta r5.dstl(r3) ;destination imp 
sta r2.midl(r3) ;rness id (1 ink) 

until loop 
sta r1.snon(I'3) ; bums by not execut i i ng on 'I ast of 

endrepeat 
and r2.=messid ;regular pkt 
sta r2.thrusb+midl ;thrupt may be multi pkt 
sta 1'2.dgsb+midl ;diag always multi 
sta r5.tlsb+dstl ;Set Plulog destination to NCC 
sta 1'4. t 1 sb+hst 1 ; ( othel' inits in fakini) 
1 da 1'1. r 1 ;did we turn things on? 
Ifnot zero 

1 da r 1 . thl'otc 
cmp r1. = D50 
ifnot equal 

add 1'1. = 1 
sta r 1. tllrotc 

endif 
ifnot minus ; ;throtc r1 ;ok to send 

Ida r2.=5 ;throttle constant 
Ida r1,ophgo+foo 
eor r1.anom 

loop 

5338 9A06 
eor 1'1. banom 
ifnot zero :something to send, trigger status 

533A 3128 5F82 
533E 4890 
5340 3018 5E8C 

r 
'---

subm r2.throtc 
Ida r1.=0 
sta r1.stsb+statf 

endi f 
; temporary set of freq to 0 

J 



C 
5344 7078 6166 
5348 9A06 
534A 3128 5F82 
534E 4890 
5350 3018 5EB4 

5354 6006 

if nil ops+c i 11 oc 

subm 1' 2. throtc 
lda 1' 1. =0 
sta r1.trpsb+statf 

endif 
endif 

endif 
endroutine trbtim 

o· 835 
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time the message block stuff 

5356 4894 btO: 
5358 7878 650B 
535C 49Fl 
535E 9902 
5360 4C92 
5362 8B04 
5364 4C91 
5366 4878 005A 
536A 3078 650A btl: 
536E 4858 0370 
5372 482D A930 bt2: 
5376 4078 5396 
537A 4958 0010 
537E 8BFA 
5380 4858 0370 
5384 482D A5BO bt3: 
5388 4078 53CO 
538C 4958 0010 
5390 8BFA 
5392 4008 lBH 

• 

l 

Ida rl.=4 :fast rate 6,10 ms 
I dab I' 7 . m i 11 t i m+ 1 
sub 1'7. = 1 
bo .+4 

i 01' 1'1. = 2 
bnm btl 

:middle I'ate - 1.28 sec 

i or 1' 1. = 1 ;slow rate - 58.6 sec 
Ida r'7. = 090 

sta r7.mil1tim 
Ida r5.=<tmnum-1> * tmlen 
Ida r2.=tmlock(r5) 
jsb r7.agetm 
sub r5.=tmlen 
bnm bt2 
Ida r5.=<rmnum-1 >* rmlen 
Ida r2.=rmlock(r5) 
jsb r7 . ageil1g 
sub r5.=rmlen 
bnm bt3 
jmp tossx 

PAGE 403 

----... 
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;subroutines to age message blocks 

5396 703A 0000 agetm: 
539A 9AFE 
539C 703A COOA 
53AO 4038 COOO 
53A4 4B38 COOO 
53A8 8AOF 
53AA 703A C008 
53AE 4FBC 
53BO 9AOB 
53B2 4838 8000 bt04: 
53B6 343A C002 
53BA 703A OOOA 
53BE 9027 

53CO 703A 0000 
53C4 9AFE 
53C6 704A C002 
53CA 9B21 
53CC 4E48 007F 
5300 9CFl 
5302 A2Cl 
5304 704C 72FC 
5308 8B06 
530A 4838 FFFO 
530E 333A COO? 
53E2 90E8 

53E4 784A COOF 
53E8 7648 6322 
53EC 9203 
53EE E658 
53FO 90El 
53F2 704C 6326 
53F6 9B04 
53F8 784C 001F 
53FC 9A08 
53FE 703A C008 
5402 4FBC 
5404 9A04 
5406 4CBF 
5408 303A C008 

ageing: 

agetx: 

btOl : 

bt02 : 

lock r3.0(r' 2) ; ;tmlock 

lda r3, t state - tmlock(r2) 
eor r3 , =tminit+tmrset 
and r 3 ,= t minit+tmrset 

;check 

bnz aget x ;nope, not both 

;contl' ol bits 
if the se on 

lda r3,tmmess-tmlock(r 2 ) ;now check age 
tst r3, = HC *ageO ; o ver 3? 

bz a getx ; nope, no touch 
lda r3 , =sign ;bit to say idle 
iorm r 3,trnimp-tm10ck(r2) ;illto imp number 
1 da r3, tstate-tml ock+foo( 1'2) ; snlClsll tstate too 
br btG ;done this block 

lock 1' 3 , 0(1' 2) ;;rrnlock 

lda r 4 , t mi mp-tmlock(r21 ; ;rrnirnp 
bm bt6 

cmp 1' 4, =11 i mp 
b1bt0 4 ;il1validIMP II 

s 11 1' 4 , 1 
lda r4 , spfrut(r4) ; route to this IMP 
if minus ; ;spfde d :IMP di e d - reset block 

set r3 = =-l?age :allow tirne for cleanup 
andm r3,tmrness-tmlock(r2) 
tr bt04 

endif 
ldab r4,trnlhl1 - tm10ck(r2 ) 
cmp 1' 4 , hos t s 
bg btOl 

; ;rmlhn ;local host 

Trap 3130, < ;Bad local Host in message block - page 402 > 
bl' bt O,1 

1da r4,h2pb1k(r4) ; get i t s p ar am blk 
bm bt02 ;hardware gone 

1dab r4,hihd(r4) : host s tate? 
bz bt6 ; ;hostup ;he ' s oka y 

1da r3, tmmess-trn1ock(r 2 ) : ;rmrn9SS :set age max 
tst r3,=ageO ~ HC : if no t too y oung 
bz btG 

i or 1' 3, =age 
sta r3 , tmmess-tmlock(r2) ; ; l' rnl1leSS 
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540C 703A C008 bt6: lda r3.tmmess-tmlock(r2) 
5410 4BBF and 1'3. =age 
5412 7F1B 5430 tstb r1.tictim(r3) 
5416 9A04 bz bt4 
5418 48B1 1 da 1'3. = 1 
541A 323A C008 addm r3.tmmess-tmlock(r2) 
541E 3002 bt4 : unlock (r2) 
5420 4F58 007E tst r5.= H8 * tmlen-words 
5424 8A05 if zero 
5426 1076 save r7 
5428 4078 1C34 call tsleep 
542C 6076 restol'e r7 

endif 
542E 4007 j mp (r7) 

5430 04 tictim: . byte 4.4.4.4.2.2.2.2 
5431 04 
5432 04 
5433 04 
5434 02 
5435 02 
5436 02 
5437 02 
5438 02 . byte 2.2.2.2.1.1.1.0 
5439 02 
543A 02 
543B 02 
543C 01 
543D 01 
543E 01 
543F 00 

c ---... 

........... J 
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5440 1076 

;time out tmess for i ncompletes 
;3 tm mes blks every slow tick 

routine messto 

PAGE 406 

5442 7058 A4AA Ida 1' 5, mess t ;clears in case of trouble} 
5446 4078 5458 call messts 
544A 4078 5458 call messts 
5 44 E 4078 5458 call messt s 
5452 3058 A4AA sta 1' 5 , messt 
5456 6006 endl' out i ne 

5458 1076 rout i ne messts 
545A 7070 6932 Ida r7, tmimp(r'5) ; message bl ock. 
545E 9B12 ifnot minus ;non-i d le bl ock. 
5460 7070 A930 lock tm loc I« r5) ; lock fOI' duration of test . 
5464 9AFE 
5466 7870 693B lda b r7,tstate+l(r5) 
546A 4078 OOFF eOI' r7,= I-IFF 
546E 9A08 ifnot ze ro ;ou ts tand ing messages. 
5470 7870 693A ldab 1' 7, tsta te( 1'5) 
5474 4FF3 tst 1'7 , ~ fI1 s to - H8 -
5476 9A04 i fnot ze l'o ;mess b lk not ye t timed out . 
5478 49Fl sub 1'7, =rnstoO - 1-18 
547A 3870 693A stab r7, t sta te( r5) 

e ndi f 
endif 

547E 3000 A930 unlock tmlock(r5) 
endif 

5482 4958 0010 sub r5,=tmlen 
5486 8B03 if minus 
5488 4858 0370 Ida r5,=<tmnum-l~~tmlen 

endif 
548C 6006 endrou t ine 

• 
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548E 1076 
5490 4818 0038 

5494 5049 6326 

••• test the ih software structures .*~ 

;table of valid ih dispatches 

routine rihs 
Ida rl.=tl""l-Iords 
I'epeat 

: how many 110S t S 

PAGE 407 

5498 9B14 
Ida r4.h2pblk(-rl) 
i fnot mi nus ; some host hel'e. 

549A 707C 404E 
549E 9AFE 
. comnt I This must go in 

Ida r6, ihlo(r4) 
Ida r2,=ihdb 
jsb r7,return 
be rihsl0 

Ida r2,=ihdba 
jsb r7,return 

lock illloc(r4) 

warm or ih must go in local 
; ih dispatch 
;probable called routine 

;sure 'nuff 
;possible alternate 

be rihs10 ;ah, yes 
Trap 3030,<;ihlo is a mess - page 405> 
br rihsll ;reinit his ih 

rihsl0 : 
I 
54AO 702C 0056 
54A4 4E2C 0060 
54A8 910A 
54AA 4E2C 0064 
54AE 9107 

Ida r2.ihwq(r4) 
if r2 <> =shq(r4) & r2 <> =shpq(r4) 

54BO E619 Trap 3031. < ;ihwq is a mess - page 405> 
; ; r ihs 11: 
Ida 1'5, iobloc(r4) 54B2 705C 0020 

54B6 4078 59FC 
54BA 9003 

call ihsini ;reinitial ize IH side . 
else 

54BC 300C 404E unlock i hI oc( r4) 
endif 

. comnt I 
Ida 
bz 

Ida 
jsb 
Ida 
jsb 
sta 

54CO 4E90 
54C2 81E9 

54C4 6006 

-... 

; must be on \'Iarm page. or HI i 11 

r7,lockhi(I' 4) 
.-4 
r6,htemp7(r4) 
r7,retx 
r6,hilo(r4) 
r7,retx ;fix this next time 
rO,lockhi(r4) 

endif 
unt i 1 f' l 

endrepeat 
endroutine ribs 

=0 

local 

'-' 

~ 

J 
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FCOO 0600 

54C6 1076 
54C8 4898 

54CA 5059 636E 
54CE 9903 
5400 4078 40C2 

5404 4078 lC34 
5408 4E90 
540A 81F8 

;* ** • • check the fake host stuff ~** •• 

Page FakCode 

routine I'fake 
lda rl,=nfh2 
repeat 

lda r5,v2pblk(-rl) 
ifnot odd 

call b1dfh 
endif 
ca 11 ts 1 eep 
unt i 1 r 1 = =0 

endrepeat 
540C 6006 endroutine rfake 
.comnt I lda r3,=nfh2 
rfakel: lda rl,v2pblk(-r3) ;this fake okay 

bo rfake7 ;not configured yet 
jsb r7,bldfh 
lda r2,lockfd(rl) ;lock just in case 
bz .-4 

lda r6 , dozet(rl) 
cmp r6,=fthgo 
be rfake3 ;just initial ized 
lda r2,=doze 
jsb r7,retchk 
be rfake3 ;okay dispatch 
lda r2,=jam ;may be jam was called 
jsb r7,retchk 
be rfake3 

lda r2,=jamend 
j sb r7, retct,k 
be rfake3 

lda r2,=jamhol ;anothel" call 
jsb r7,retchk 
bne rfake5 ;bad dispatch 

rfake3 : unlock lockfd(rl) 
lock r6 , lockfw(rl) 
lda r6,waitt(rl) 
lda r2,=wait 
j sb r7, retcl,k 
be rfake4 ;okay dispatch 
lda r2,=suck ;may be this caller 
jsb r7,retchk 
be rfake4 ;good caller 

sub r6,=2 
j sb r7, retct,k 

bne rfake5 

;suck sometimes bumps return} 

;bad dispatch 

841 
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rfake4: cmp r6. =suc\~t+4 ;wait from a suck? 
bne rfake6 ;no. so i gnore \~a it t3 
lda r6.wa;tt3(r1) 
lda r2.=suck ;called routine 
j sb r7. retcl,k 
be rfake6 ;okay dispatch 

rfake5 : Trap 3052.<;scrambled fake ;0 block - page 407 > 
lda r7,=-1 
sta r7.v2pblk(r3) ;remove from v2pblk 

rfake6: sta rO.lockfw(r1) ;unlock now 
rfake7: sta r3,rfakt3 ;save to sleep 

jsb r7.tsleep 
lda r3,rfakt3 ; nO\~. ~/het'e ~/er'e ~/e 

bnz rfake1 ;do a II the fake hosts 
I ; cont i nues from above 

. comnt I :t::t.:t: also allo~1 rest 
lda r6,fhtr1+14 
lda r2,=fhtp 
jsb r7,retchk 
lda r6,ftha7 
lda r2,=t2fg 
jsb r7.retchk 
lda r6,fhda7 
lda r2,=f2dp 
jsb r7,retchk 

(--... 

'--

her'e ":;i: '+' 

PAGE 409 
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540E 1076 
54EO 7078 0080 
54E4 3078 FC04 
54E8 7048 905A 
54EC 7078 0002 
54FO 3078 FC04 
54F4 4800 
54F6 3058 5E10 
54FA 4894 

54FC 5749 OEC6 
5500 9A25 
5502 7029 0320 
5506 703A 0008 
550A 4873 
550C 4878 OOFF 
5510 9AOO 
5512 4EOO 
5514 8104 
5516 7058 40CC 
551A 9006 
551C 765F 80CO 
5520 9103 

5522 4858 113C 

5526 305F 80CO 

552A A688 
552C 4878 4262 
5530 3078 80CO 
5534 707A OOOA 
5538 3078 62E2 
553C 9A04 
553E 4E78 007F 
5542 8C04 

5544 E108 
5546 4048 1308 

554A 1046 
554C 1056 
554E 483A OOOF 
5552 4851 
5554 A201 
5556 4A03 

5558 7870 4008 
555C 7043 
555E 4833 

;*** rtc pid dispatches 

routine conclk 
Ida r7,maprel 
sta r 7, %map2 
Ida 1'4,m2lfusebus 
Ida 1'7, mapv2 
sta 1'7,%map2 
Ida r5,=0 
STA R5,tem\'/I'd 
Ida r 1 , =bsad i I 
I'epeat 

if r4 .bit. bittab+ Hl0(-rl) 

Ida r2,bsadrs(r1) 
Ida r3,l'tcpds(r2) 
Ida r7,1'3 
and r7,= HFF 
ifnot zero 

if r5 = =0 

Ida 1'5, qtoadr 
else 

if r5 <> base(1'7) 

Ida 1'5, = I oop3 
endi. 

endif 
sta r5 ,base(,'7) 

endif 
sl'l 1'3, 08 
Ida r7,=tohot 
sta 1'7.base(r3) 
Ida r7,l'tcsws(r2) 
sta r7.mine 
if zero} r7 > =nimp 

;get to stage vars 
;what buses and RTC's 

;no PTIP so far 

;\~ hat bus then 
;get pid this clock is hung on 

;first the fast clock 

:no Quick timeout guy yet. 

;Quick timeout routine 

;no clock there yet .' 

;problerns if > 2 clo'cks 
; nu11 dispatch 

;fix up bas e dispatch 

;now. got an IMP number? 
; IMP numbel' inval id 

Trap ~ 13. c ;IMP num invld (CK RTC SWTCHS) (H) - page 408> 

j sb 1'4. I'e load 
endif 

;a drastic solution to the problem 

endif 

SAVE R4-R5 

LOA R3.#RTCTEM+3(R2) 
LOA R5.Rl 
SLL R5. 1 
ADD R5.=3 
REPEAT 

LDAB R7.TEMREF(R5) 
LOA R4.IR3) 
LOA R3.R3 

;CREATE COME TEMPS 

;TEMP BYTE ADDRESS . 
;TEMP REF TABLE INNDEX 
;SHIFTLEFT 1 BIT 
;TEMP REF TABLE INNDE X 
;F OR ALL SENSORS, THIS RTC 
;GET REFERENCE VALUE 
;READ 2 TEMPERATURES 

·TI= r"'l=rI(T~ln I Fr:T Hili F 

843 



ENDIF 
5564 4B48 OOFF AND R4,!! HFF ;JUST 8 BITS 
5568 4E28 EOOO IF R2 = = HEOOO } R2 = = HFOOO 
556C 9104 
556E 4E28 FOOO 
5572 8109 
5574 4E47 IF R<l ;- R7 ;TEMPERATURE TOO HIGH 
5576 8C07 
5578 E10D Trap 415,<;Node ovrhting--R2=8US R4=TEMP (H) - page 408> 
557A 1076 SAVE R7 
557C 48F1 LDA R7,=1 
557E 3278 5E10 AOOM R7, temwl' d 
5582 6076 RESTORE R7 

c ~. 
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Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10:57 :29 PAGE 411 
FAKREL.PLR;1 PAGE 31 . 1 IMP Fakes Reliabilit y 

5584 4901 
5586 49B1 
5588 4E3A OOOC 
558C 82E6 

558E 6056 
5590 6046 
5592 4E90 
5594 81B4 

5596 48BO 
5598 7638 5E 10 
559C 8206 
559E 4838 0020 
55A2 3438 62AE 
55A6 9005 
55A8 4838 FFDF 
55AC 3338 62AE 
55BO 8000 

55B2 6006 

ENDIF 
ENOIF 
SUB R5,=1 ;NEXT REFERENCE VALUE 
SUB R3,=1 ;NEXT TEMP READING 
UNTIL R3 < II RTCTEM(R2) ;OONE TIllS RTC 

ENOREPEAT 
RESTORE R4-R5 

unt i 1 r 1 = =0 

endrepeat 

LOA R3 , =0 
CMP R 3 , t ern~II'd 
BLE CONCI 

LOA R3, =HTSBIT 
IORM R3,ANOM 
BR CONC2 

CONC1 : LDA R3,= <- 1>? HTSBIT 
ANOM R3,ANOM 

CONC2: NOP 

endroutine conclk 

;GET BACK SAVED REGS . 

;THE IMP 
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5584 1076 
5586 4890 

5588 4848 FFF4 

558C 602C 5646 
55CO 9905 
55C2 7022 
55C4 9903 
55C6 4078 5622 

55CA 4844 
55CC 8AF8 

55CE 4838 12CO 

5502 4938 OOAO 
5506 4E39 OF7A 
550A 8C18 
550C 4823 
550E A6A4 
55EO 7428 0002 
55E4 2029 8F70 
55E8 4A28 0035 
55EC 2029 8F70 
55FO 4A28 0035 
55F4 2029 8F70 
55F8 4A28 0035 
55FC 2029 8F70 
5600 4A28 0035 
5604 2029 8F70 
5608 90E5 

560A 4992 
560C 3018 63CC 
5610 4829 92CO 
5614 3028 63CA 
5618 A691 
561A 4A91 
561C 3018 63CE 
5620 6006 

;buffer variables initializati6n 
; on mapv2 page are po i nt, cha in, chan, whel'e, and f 1 ushd tab 1 es 

fill the remaining space with buffers. 
; starting from the top of each "hole" 

routine bufini, uses rl-r4 
Ida rl,=O ;how many buffers so far 

Ida r4,=bufmap-bfmpnd 
repeat 

;for all extant buf pages . 
;setup page. 

Ida r2,bfmpnd(r4)+ 
ifnot odd 

1 da r2, (1'2) 
ifnot odd 

call dobufs 
endif 

endif 
Ida r4,1'4 
until zero 

endrepeat 

;get ptr to full buf page 
;page enabled 
; get buf page po int e l'. 
;page exists 
;setup bufs 

;no more pages in table. 

Ida r3,=0#<point+mnbuf2> ;last wo r d in point 
repeat ;put buffers midst tables. 

sub r3,=buflen ;room for a buffer? 
until r3 <= =OH<point+<5 *words»(rl) ;no room 

Ida r2,r3 
srI r2,4 
i 01' r2, mapv2 
sta r2,point(rl)+ 
add r2,=tnnbuf2/ Hl0 
sta r2,point(rl)+ 
add r2,=mnbuf2/ Hl0 
sta r2,point(rl)+ 
add r2,=mnbuf2/ Hl0 
sta r2,point(rl)+ 
add r2,=mnbuf2/ Hl0 
sta r2,point(rl)+ 

endrepeat 

sub rl,=2 
sta rl,maxbuf 
Ida r2,=chain(rl) 
sta r2,junk 
srI rl,l 
add rl,=l 
sta rl,maxnf 

endroutine bufini 

;yes - build its address in r2 
;packed address. 

;offset to next table 

.. and to next 

, .. and to the last 

; reserve last buffel' for junk 
;length of table 
;address of last buffer . 
;used as junk buffer. 
;and buffer count 
; .. offset 'cause nf is a lock 

'----' 

left. 

-----.J 
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5622 1076 
5624 483A 01F6 

5628 2039 8F70 
562C 49BA 
562E 4E3A OOOC 
5632 82FB 

5634 6006 

;5et up an al I-buffers page . start from very top . 

routine dobufs, 81- g 1'2, uses 1'1. uses 1' 3 
Ida 1'3,= < H2000-buflen>/ H10(1'2) ;make the point word 
repeat : put buffer in table . 

sta r3.point(r1)+ : into the table 
sub r3.=buFlen/ H10 ;bac k up one 
until r3 < =<OHpagebc >/ H10(r2) ;pa s t beginning . 

endrepeat 
endroutine dobufs 
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5636 0002 
5638 0000 
563A OOEO 
563C 00E2 
563E 00E4 
5640 00E6 
5642 00E8 
5644 OOEA 

0010 

0000 

5646 620A 
5648 1DF6 
564A 0000 
564C 8910 
564E 16FO 
5650 0000 
5652 80CO 
5654 0100 
5656 1064 
5658 6326 
565A 0080 
565C FFFF 
565E 5EOO 
5660 0200 
5662 0000 

001E 

L 

;***** initial ization**"""'" 

;table of maps that cannot move 

;mapv2 must be first for g01 loop to leave right map setup 
;tables of maps to check and set up for bllffers. 
;set entry odd if not to be used (for bufmap) 
mapct: mapv2.mapvar 

bufmap: mapb1.mapb2.mapb3.mapb4.mapb5,mapb6 

lmapct=.-mapct 
bfmpnd: 
. i if nz vmapl -lmapct. . el'ror vmap/bufmap mismatch 

;tables to drive IMP initialization 

;fil'st: initialize large contiguoLis blocks: 
; format : <base. length, init> 
;processed in order (unl ike the rest) 

itabs: 
sidflg,m2-sidflg.0 ; zel'o val's 

trnblk,m3-trnblk,O ; zero buf val's 

base,lbase,bad ;empty base table 

h2pblk.hLlsend-h2pblk,-1 ;;v2pblk m2pblk ;config tables 

fakvst.m1-fakvst,O ;finally. zero fake vars. 

itabsl=.-itabs 

~ 

------., 
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5664 6200 
5666 6208 

0001 

0001 
5668 6204 
566A 62EE 
566C A4A6 
566E 9001 
5670 A506 
5672 0002 
5674 A404 
5676 0002 
5678 A408 
567A 0002 
567C 6406 
567E 0002 
5680 640A 
5682 0002 
5684 6322 
5686 0008 
5688 62EO 
568A 003C 
568C 5F92 
568E 5A38 
5690 5F94 
5692 5F90 
5694 7280 
5696 OFOO 
5698 7284 
569A 80FO 
569C 6486 
569E 6488 
56AO 5E92 
56A2 OFOO 
56A4 5E7E 
56A6 OFOO 
56A8 5EA6 
56AA OFOO 
56AC 5E6A 
56AE OFOO 
5680 5E8A 
5682 OFOO 
5684 5ECE 
5686 OFOO 
56B8 5EE2 
568A OFOO 

;nml, individual 1·/ords: < loc,value> 

itabc: watch1,watchs 

. I if z PSE 
wa tC112, \'1 a tch 

. I if nz PSE 
watch2, ~/atchh 

cyc 1 e, 1·19001 

stolok,2 

tcgo,2 

tbkgo . 2 

tcgoa.2 

tbkgoa,2 

hosts.nfh2 

myimp , 060 

; lites 

;combined display 

;16 host down below 

; timeout counters 

;host tirneouts 

;coming up counter 

nsstack-words.nices t op ;nice-stop dispatch 

nsspsv .nsstack- < 2~words > ;nice - stop stack pointer . 

ccled+netl.hicode ;fake hosts 

ccled+hstl .getpri+ HFO ; tty d e st = OOT fake 

I' i ngf . I' i ng ; I'estal' tel ' pointer' 

thrusb+netl,hicode ;rnore fakes 

stsb+net 1 .11 i code 

trpsb+netl,hicode 

mgsb+net 1 .11 i code 

dgsb+netl.hicode 

hwsb+net 1 .11 i code 

tlsb+netl,llicode 

849 
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56BC 5EAO thrusb"~statf . H800 
56BE 0800 
56CO 5E8C stsb+statf. H800 
56C2 0800 
56C4 5EB4 trpsb+statf. H800 
56C6 0800 
56C8 5EC8 dgsb+statf. H1 
56CA 0001 
56CC 5EOC hwsb+statf. H800 
56CE 0800 
5600 5EFO tlsb+statf . tlogfreq 
5602 4000 
5604 5E6E mgsb+hst 1 . HFF : msg gen to discard 
5606 OOFF 
5608 5E02 hwsb+hst 1 . HFF 
560A OOFF 
560C 5EEA t 1 sb+m idl . 0233 H8 
560E "9BOO 
56EO 5E78 mgsb+statf . 1 
56E2 0001 
56E4 5E68 mgnl. H8 
56E6 0008 
56E8 5EF6 tlttcp 
56EA OA .by te mynet.ncc_-G :dest net . . 1,ost 
56EB 00 
56EC 5EF8 tlttcp+2 . ncc&desti : dest IMP 
56EE 0001 
56FO 5EFA tlttcp+4.my net H8+ HFF : source net and host 
56F2 OAFF 
56F4 5FOO tlttcp+ HOA . 015_4 : dest fot' mat 
56F6 0000 
56F8 0000 0 . 0 :spares 
56 FA 0000 
56FC 0000 0.0 
56FE 0000 
5700 0000 0.0 
5702 0000 
5704 0000 0.0 
5706 0000 
5708 0000 0.0 
570A 0000 
570C 0000 0.0 
570E 0000 

OOAC itabcl= . -itabc 

~ 
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5710 7286 
5712 62E2 
5714 5E70 
5716 62E2 
5718 5E04 
571A 62E2 
571C 5EFC 
571E 62E2 
5720 6524 
5722 4006 
5724 0000 
5726 0000 
5728 0000 
572A 0000 
572C 0000 
572E 0000 

0020 

5730 82A4 
5732 A550 

0001 
5734 B3FC 

5736 A2EA 
5738 A3C8 
573A A3C4 
573C A3C6 
573E A386 
5740 A4A4 
5742 B2C8 
5744 82C6 
5746 A4A8 
5748 A482 
574A A25E 
574C A260 
574E A264 
5750 A262 
5752 A2AC 
5754 A294 
5756 626A 
5758 5EOA 
575A 5EEE 

002C 

575C 6388 
575E 638C 
5760 63CO 
5762 6568 
5764 72AE 

:now table to copy some things c10c.ptr(va1ue» 

itabi: ccled+C!st1.mine ;fake hosts 

mgsb+c!st1.mine 

hwsb+dst1.mine ;my own discard 

t1ttcp+6.mine :TCP source 

dynxt.dyinit 

0.0 : spal'e 

0.0 

0.0 

i tab i 1 = . - i tab i 

:now table of locks to unlock (set to I) 

itabl: dsp10k 
con10k 

. if nz VHA 

.endc 
vha I ol~ 

c1k10k 
nf 
free 
freend 
1tq 
10ckro 
rut10k 
spfrtl 
tl'n10k 
ring1k 
d2f1 
f2d1 
ddt10k 

:display 
:configuration lock 

:vha parameters 

:c10ck re1 iabi 1 ity lock 
:free buffer count 
: fl'ee 1 i st Ilead 
; and tail 
:task queue lock 
;routing out buffers lock 
:routing process lock 
;lock on SPF common table 
:free transaction block lock 
: restartel' lock 
: DDT and TTY locks 

ttylok 
ttyobf+I'bf 10k 
tty i bf+rbf 1 ok 
dspf 1 ag 
Ilwsb+snon 
t1sb+snon 

i tab 1 1 = . - i tab 1 

:now a table of queues to set up (word fo1 lowing points to 
; head. head is set to 1) 

itabq: stq 
srq 
sckq 
sfhcq 
srupq 

:task queue 
task retry queue 
checksum queue 
core fake host queue 
SPF update queue 
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5766 1076 

5768 4818 0010 

576C 5079 5636 
5770 990F 
5772 7077 
5774 7679 6556 
5778 9104 
577A 6076 
577C 4FFO 
577E 4007 

5780 9907 
5782 3078 FC04 
5786 7078 8084 
578A 8A02 
578C 90F7 

578E 88EF 

5790 6006 

o 
PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 418 

PAGE 38 IMP Fakes Rel iabil ity 

; VMAPCH - clleck that none of tile variables 01' buffer pages moved. 
; or was re-created (INTIME 0). 

routine vmapch. uses r1 

lda 1' 1,=lmapct 
repeat 

lda r7,mapct(-r1) 
ifnot odd 

lda r7,(r7) 
if r7 <> vmap(r1) 

faill'eturn 

endif 

;check to see if maps changed 
;some entries not to be used 
;this is map setting 

; page moved} 

ifnot odd ;there is a page 
sta r7 . %map2 ;get to this page 
lda r7.m2Nintime ; its intime 
if zel'o 

fa i 1 l'etLlt' n 
end if 

endif 
endif 
unt ill oop 

endrepeat 

endroutine vmapch 

; init time run out or new page 
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5792 1076 

5794 7048 40B4 
5798 9A18 
579A 4078 5766 
579E 9A15 
57AO 7078 OOBO 
57A4 3078 FC04 
57A8 7078 9EBO 

57AC 890B 
57AE 4F78 0100 
57B2 9A08 
57B4 3578 9EBO 
57B8 7018 9ED4 
57BC 7028 9ED6 
57CO E102 

57C2 6076 
57C4 0281 
57C6 4007 

/ 
'--

Stage calls here for init check 

routine fakini . uses r1-r5, uses m1-m3 

;tirneout running? 
;yes 

Ida 1'4. intime 
ifnot zero 

call vmapcll 
if success 

;see if pages new or moved 
; Clll OkClY 

1 cIa r7. mapre 1 ;get to reI pClge 
sta r7,'Y.,map2 
Ida r7,rn21/pkcst 
if odd & r7 .bit. =pkcext ; :pkcact :sti 1 1 trying to reload} 

eorm r7,m2Npkcst :clear bits to stop pkc 
1 da 1'1, rn2,'/pkctyp 
1 da 1'2, m2Npkcadd 
Trap 402,<:Changing buf pg al10c - page 417> 

endif 
return equal :al1 is \"ell 

endif ;vars page moved 
endif :timeout stopped 

" I 

'-------" 

------.. 

~ 
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;We want to reinitialize 

57C8 8000 not,'ap ; F- ill op fo r diagnosis 
57CA 6076 fa il coretu,-n ;need consensu s 
57CC 4FFO 
57CE 4077 
5700 1076 
5702 7028 0000 Ida r2,mapvar 
5706 3028 FC06 sta "2, %map3 ;stage doesn't do this 
570A 7028 0002 Ida "2, mapv2 
570E 3028 FC04 sta r2,%map2 

; now start tab 1 e-d,' i ven init 

57E2 4818 FFE2 Ida r1,=-itabsl ;first table done in order 
repeat 

57E6 6029 5664 Ida r2, i tabs+ i tabs 1 (,' 1) + ;loc 
57EA 6039 5664 Ida r3, i tabs+ i tabs 1 (r 1) + ; 1 engtll 
57EE 6049 5664 Ida r4, i tabs+ i tabs 1 (" 1 ) + ;value 

repeat 
57F2 2042 sta r4,(r2)+ ;do a \~o, ' d 

57F4 4982 sub r3, =2 ;count 2 bytes 
57F6 8AFE unt i 1 ze,'o 

endrepeat 
57F8 4E90 unt i 1 " 1 = =0 
57FA 81F6 

end,'epea t 

;now constants 

57FC 4818 OOAC Ida r 1, = i tabcl 
repeat 

5800 5029 5664 Ida r2,itabc(-r1) ;value 
5804 10A9 5664 sta ,-2, @ i tabc ( - r 1 ) ; into lac 
5808 88FC unti 1 loop 

endrepeat 

;now locks 

580A 4818 002C Ida rl,=itabll 
580E 48Al Ida "2, = 1 

repeat 
5810 10A9 5730 sta r2,@>itabl (-,' 1) ;ptr(lock) 
5814 88FE unt i 1 loop 

endrepeat 
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5816 489A 

5818 5039 575C 
581C 303B 0002 
5820 3023 
5822 88FB 

5824 4078 5A1A 

5828 4078 54DE 

582C 4838 6CBO 
5830 48F1 

5832 300B 4000 
5836 387B 0003 
583A 4A38 0010 
583E 4E38 6E30 
5842 92F8 

5844 4818 0370 
5848 4838 FFFF 

584C 3039 65B2 
5850 3039 6932 
5854 3009 A5BO 
5858 3009 A930 
585C 4918 0010 
5860 8BF6 

(~ 

'--

;now queues 

• 

Ida r1,=itabql 
I'epeat 

Ida r3,it<:lbq(-1'1) 
sta r3,2(1'3) 
sta r2,( 'r3) 
unt i I loop 

endrepeat 

;*** dispatch tables 

call baseto 

; *** imp number 

;r2=1 already 

; pt I' (queue) 
;set endpQintel' 
;and begin 

call conclk ;get clock( incl imp It) 

;*** reassembly blocks 

Ida r3,=messtk 
Ida r7,=1 
repeat 

sta rO,reaslk(r3) 
stab r7,reasst(r3) 
add r3,=lrblk 
until r3 >= =emsstk 

endrepeat 

;*** message table and allocate stuff 

Ida r1,=tmblks-rmblks-rmlen 
Ida r3,=-1 
repeat 

sta r3,rmimp(r1) 
sta r3,tmimp(r1) 
sta rO,rmlock(r1) 
sta rO,tmlock(r1) 
sub r1,=rmlen 
until minus 

endrepeat 

;;tmlen 

;; tmlell 

PAGE 421 

.-,.. 
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; ""** free 1 i st 

5862 4078 55B4 call bufini ; in i t i a I i ze the point l-Iol' ds 

5866 7048 63CC Ida 1' 4. maxbuf ; 110\" many buf fel's ,.. 2 
repeat 

586A 49C2 sub r4.=2 
586C 9B06 unt i 1 minu s 
586E 482C 92CO Ida r2.=chain(r4) 
5872 4078 5106 call flpool ;flusil and count nf 
5876 90FA endrepeat 

; *** back hosts :1::" * 

5878 4808 Ida r5.=b2pend - b2pblk 
repeat 

587A 5040 5984 Ida r4. ibt3(-1'5) ;nex t back 
587E 4078 598C call bl'eini ; init him 
5882 4EOO lint i I r5 = =0 
5884 81FB 

endrepeat 

5886 7028 OOBO Ida r2.mapl' el ;get to I'el y 
588A 3028 FC02 sta r2.%mapl 
588E 4818 FFFF Ida r 1. =-1 
5892 3018 7EB6 sta rl.ml # pkcl' ct ; fOI'ce pk t core p a l' illns clear 
5896 7028 0000 Ida 1'2. mapvar 
589A 3028 FC02 sta r2.%mapl 

; in it i a I i ze sta t istics fake host 

589E 4838 0020 Ida 1"3. =2 '" ~,01' ds i" 08 
I' epeat 

58A2 5018 5954 Ida rl.gostt( - r3) 
58A6 9803 ifllot minus 
58A8 7518 62E2 eor r 1. mine 

endif 
58AC 3818 5E49 stab 1'1.statdt+ l(r31 
58BO 5018 5954 Ida rl.gos t t( - 1' 3) 
58B4 301B 5E48 sta r 1 . statdtf 1' 3) 
58B8 88F5 unt i 1 loop 

endrepeat 

58BA 4078 5928 call gostat ;statistics constants 
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58BE 4818 0020 

58G2 50B9 5710 
58G6 10B9 5710 
58GA 88FG 

58GG 4818 0010 

5800 5029 5636 
5804 9909 
5806 7022 
5808 3029 6556 
580G 9905 
580E 3028 FG04 
58E2 3008 80B4 

58E6 88F5 

58E8 48A1 
58EA 7018 5926 
58EE 7118 62E2 
58F2 9AOF 
58F4 3218 40B6 
58F8 3118 5926 
58FC 48A2 
58FE 7038 00C6 
5902 9907 
5904 3038 FG04 
5908 3218 80B6 
590C 3118 9926 

5910 3028 6320 

5914 4818 12BO 

5918 4078 11FE 

591G EWO 

591E 4893 
5920 3018 40B4 

5924 6006 

5926 

'----

; do the tabled copying 

1 da r 1 . = I tab i 1 
repeat 

Ida r3,pitabi(-r1) ;ptr(value) 
sta r3. p itabi(-rl) 
unt 11 loop 

endrepeat 

;finally. remember what pages we initialized 

1 da 1'1. = 1 mapc t 
repeat 

Ida r2.mapct(-rl) ; get pointer to loca l map entry 
ifnot odd ;good entry in mapct 

Ida r2,( r 2) ;get map from loc al 
sta r2,vmap(rl) ; into vars page 
Ifnot odd ;got a page here 

sta r2 .%map2 ;to this page 
sta rO,m2uintlme ;mark It initialized 

endif 
endlf 
unt 11 loop 

endrepeat 

;chek for reload/restart 

Ida r2,=rstmrk 
1 da r 1 , old I mp 

;we've restarted for sure 

sub r1.mine ;did our core come from us? 
ifnot zero ;somebody else ' s bod} 

addm rl,cksum ;fi x our cksum 
subm r1.0ldimp ;make this our core 
Ida r2.=rldmrk ; tell ncc its a rel o ad 
Ida r3,mapfak+%ncodep ;get spare fake 
Ifnot odd ;we've got a spare 

sta r3. %map2 ;now fi x cksum etc on spare 
addm rl.m2Ncksum 
subm r1 . m2 Noldimp ;mark spare core as ours too. 

endif 
endif 
sta r2.rstrld 

; call OPSYS init r outine 

1 da 1'1. = i tab 1 e 
patin i t: 

call doini t 

;leave info around f or stats 

;so it can be patched (TIP) 

Trap 400,<;IMP reinit (H) - page 421 > 

Ida 1' 1,=3 ; stop future inits 
s tar 1 . in time 

endroutine fakini ; ; returns loop ;done init 

oldimp : .blk~J 1 imp from which we got c ::ore 
-, 

~) 
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;GOSTAT 
;calculate and store constants 
;offset send time for STATS processes using IMP # mod 64 

5928 1076 routine gostat. uses rl-r5 

592A 4818 0012 lda r1.=statot 
repeat 

592E 5059 4918 lda 1' 5,stbp(-r' 1) ;mastel' STATs 1 i st 
5932 990F ifnot odd ;got a STAT here 
5934 48BO lda r3,=O 
5936 7020 OOOE lda r2,statf(I'5) ;freq this STAT 
593A A6Al srl r2.1 ; 1 ess than flat out? 
593C 9A08 i fnot zel'o 
593E 7048 62E2 lda r 4 .mine ;IMP numbel' 
5942 A7C6 1'1'1 r"~ , 6 ; IMP # mod 6 4 to high end 

repeat 
5944 A1Cl rl a 1'4.1 ;a bit of IMP number 
5946 A1Bl rl a r3. 1 ;multiply impno by interval 
5948 A6A1 srl 1' 2. 1 
594A 8AFO unt i 1 Z81'0 ;done multi p ly 

endrepeat 
endif 

594C 3030 0012 sta r3,impoff(r5) ~store at IMPOFF 
endif 

5950 88EF unt i 1 loop 
endrepeat I 

5952 6006 endroutine gostat 

'-. ''-../ 

\ 
I 

_/ 



n 
Pluribus IMP 1301 PLURIBU S V2 . 9B 25-Jun-B7 10 : 57 : 29 PAGE 425 
FAKREL.PLR;l PAGE 45 IMP Fakes Reli a bilit y 

5954 OOFF 
5956 0000 
5958 OOFF 
595A 0001 
595C 80FF 
595E 0001 
5960 80FF 
5962 0000 
5964 OOFF 
5966 8007 
5968 0003 
596A 0001 
596C 0000 
596E 0000 
5970 OOFF 
5972 0001 

5974 002C 
5976 0026 
5978 0028 
597A 002A 
597C 39F4 
597E 5072 
5980 523E 
5982 4F02 
5984 7038 
5986 7058 
5988 7078 
598A 7098 

598C 1076 

598E 7030 597C 
5992 303C 0004 

5996 9002 
5998 1076 

599A 7030 5974 
599E 383C OOOF 
59A2 3048 81CO 
59A6 4878 398E 
59AA 3078 80CO 
59AE 4838 8000 
5982 303C 0002 
5986 300C 4000 

598A 6006 

gostt : 

ibt 1 : 

ibt2: 

ibt3 : 

HFF,O 

HFF,I 

getp r i + HFF,I 

getpri+ HFF , O 

HFF,sign+7 

3 , 1 

0 , 0 

HFF,I 

bkOpid 
bklpid 
bk2pid 
bk3pid 
back5 
back7 
back9 
back6 
bbkO,bbk l,bbk2,bbk3 ; ;b2pblk ;mu s t match b2pb1k 

; (re) initiali z e a back host . also called from rely code 

routine breini, use s r3 . arg r4- r 5 

1da r3, ibt2(I' 5) 
s t a I' 3 , hi 1 0 ( I' 4 ) 

entl' y bcom t . u s es 1' 3. arg r4-r5 

1da r3,ibtI(I' 5) 
stab r3,hinpid(r4) 
sta I' 4,mb1k s (I ' 3) 
1 da 1' 7, =back 
sta 1' 7.base(I' 3) 
1 da 1' 3, =forba k 
sta r3,host yp(r4) 
unlock 1 ocklli (r4 ) 

endroutine bre ini 

; f ake a nd bac k flag 
;for spec ial hi hand1 ing 

r--. 
" ) 861 
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59BC 0022 basepo : ttopid ;22 
59BE 0002 basep : stkpid ;2 
59 CO 0004 bltpid ; 4 
59C2 0012 ddtpid ; 12 
59C4 002E conpicl ; 2 E 
59C6 0040 task ; 40 
59C8 0044 rutpi ; 44 - last pid poked b y slow to 
59CA 0006 basep2: dsppid ;6 
59CC 0010 bktpid ; 10 
59CE 0014 tt y pid ; 1 4 
5900 0016 ihtpid ; 16 
5902 0042 stopid ;4 2 
5904 OOFC nopid ;FC 
5906 0000 0 ;0 
5908 5COO basec; rstgo 
590A 1794 bltcal 
590C 161A j jddt 
590E 1B80 con 
59EO 2436 tsk 
59E2 23EE rutwak 
59E4 162A jdsply 
59E6 3B04 btc 
59E8 1622 jjtty 
59EA 3BBC i I,tc 
59EC 1C72 sto 
59EE 1068 nopids 
59FO 1142 emty 

• 
~ -'. 
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.comnt I 
routine trach 

Ida r7,trcptl' 

; test tl'ace 

if r7 < =trcbuf } r7 > =tl' cbuf+tl'clen 
Trap 3340.<;trace ptr screwed up - page 425 > 
lock trclok 
call gotrac 

endif 
endroutine trach 

routine gotrac 
Ida r7.=trcbuf 
sta r7.trcptr 
unlock trclok 

endroutine gotrac 
I 

;check the back ground guys 

59F2 1076 routine bktst. uses 1'1 , uses r3-r5 

n 
PAGE ·427 

59F4 4808 Ida r5.=b2pend-b2pblk ;1'5 will point into b2pblk 
repeat 

59F6 5040 
59FA 707C 
59FE 9AFE 
5AOO 4078 
5A04 4EOO 
5A06 81F8 

5A08 6006 

5984 
4000 

5998 

Ida r4.ibt3(-1' 5) 
lock lockhi(I'4) 

ca 11 bcollit 
until 1'5 =0 

endrepeat 

endroutine bkt st 

;comrnon fi xes 

,r--
! ) 863 
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5AOA 1076 

5AOC 489E 

5AOE 5039 59BC 
5A12 30B8 OOAC 
5A16 88FC 

5A18 9002 
5A 1A 1076 

5A1C 4818 001A 

5A20 5039 59D8 
5A24 7049 59BE 
5A28 303C 80CO 
5A2C 88FA 

5A2E 7038 40CE 
5A32 3038 80E2 

5A36 6006 

L 

;maintain fixed pids in base 

routine basetp. uses r 1, uses r3-r4 

lda rl,=basep2-basepo ;poke some pids 
repeat 

lda r3,basepo(-r1) 
sta r3,@>pid 
until loop 

endrepeat 

entry baseto, uses r1, uses r3-r4 

lda rl,=basec-basep ;pids to set up 
repeat 

lda r3,basec(-rl) 
lda r4,basep(I'1) 
sta r3,base(r4) 
until loop 

endrepeat 
lda r3,ttoadr ;copy from local param 
sta r3,base+ttopid 

endroutine basetp 

I, 

PAGE 428 
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. comnt I 
nice stop code 

0008 
0018 

t05sec= D8 
to15sec= D24 

;8 slow ticks are about 5 seconds . 
;24 are thus 15 seconds 

.comnt I 
nice stop variables I 

5F8C 
5F8E 
5F90 
5F94 
5F94 
5F94 

FCOO 0600 

5A38 7018 
5A3C 4E18 
5A40 9140 
5A42 7018 
5A46 9A3D 
5A48 8B36 

5A4A E3CO 
5A4C 3008 
5A50 48FO 
5A52 3078 
5A56 4078 
5A5A 0008 

5A5C 48F4 
5A5E 7018 

5A62 5029 
5A66 9B03 
5A68 387A 

5A6C 88FB 

5A6E 4878 
5A72 3078 
5A76 4078 
5A7A 0008 

6516 
OBAD 

651C 

5F8E 

5F8C 
5ACC 

6322 

6326 

001F 

FFFF 
62EO 
5ACC 

Page FakVars 

;if set. send imp going down igdown: . blkw 
igdflag: . blkw 
stack ns.<2> 

;if set. send imp going down with code=igdown 
;nice-stop stac k 

nsspsv: . blk\·/ 1 

Page FakCode 

nicestop: 
repeat 

Ida r1.nsftof 
ifnot rl = N HOBAD 

Ida rl.nsrtf 
i fllot zel'o 

if minus 

; stack po intel'. 

;whi Ie IMPSYS l'lll1l1ing 
;have we already done this 

;check nice-stop flag . 
; any s t op i 11 ~lI' ogress . 

;nice halt 
Trap 1700. <; Imp going down (OPRTOR INIT) - page 427> 

set igdflag 
lda 1'7. =0 
sta r7. igdown 

;send an imp going down 

;use down immediately code 

;te ll NCC about it . 

call nsleep. t05sec ;wait 5 seconds for that to happen 

;stop host traffic by marking them dead. 

Ida 1' 7 . =hninit 
lda r1.hosts 
repeat 

Ida 1'2. h2pbl k( -I' 1) 
ifnot minus 

stab r·7.hihd(I'2) 
endif 
unt ill oop 

endrepeat 

1 da 1'7. =- I 
sta r7.myirnp 
cal 1 nslee p. t05sec 

; 110S t no tin it. 
;mark a ll hosts this way. 

;next hos t. 
;host ex ist s. 
;Inark 110St 

;stop hosts from coming alive 

;wait for 5 seconds . 
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FAKREL.PLR;l PAGE 50 IMP Fakes Re1iabi1 ity 

5A7C 3008 651A 
5A80 3008 72B2 
5A84 4878 0044 
5A88 30F8 OOAC 
5A8C 4078 5ACC 
5A90 0002 

5A92 7018 6324 

5A96 5049 635E 
5A9A 9B08 
5A9C 707C 4000 
5AAO 9AFE 
5AA2 4078 lCF4 
5AA6 300C 4000 

5AAA 4E90 
5AAC 81F5 

5AAE 4078 5ACC 
5AB2 0008 

5AB4 3008 6518 
5AB8 4878 OBAD 
5ABC 3078 6516 

5ACO 3018 651A 
5AC4 4078 5ACC 
5AC8 0001 
5ACA 90B7 

'-. 

;stop s/f tl'affic by giving infinite routing 

set nsr'utd 
set rupsnd 
set Ppid = =rutpi 

call ns1eep,2 

;ki 11 off modems 

1 da r 1 , modems 
repeat 

1da r4,m2pb1k(-rl) 
ifnot minus 

lock 10ckm(r4) 

ca 11 k i 11 in 
unlock lockm(r4) 

endif 
unt i 1 r 1 = =0 

endrepeat 
call i ns1eep. t05sec 

endif 
set nspc 
set nsftaf 

endif 
endif 

II HOBAD 

;f1ag - declare lines dead in routing 
;SPF - send update 

;pok~ routing process 

;need only wait two slow ticks 

;a11 modems 
;for each modem. 
;modem parameter block. 
;modem there. 

; \'/a it 5 seconds. 

;Cal1 ing address 
;tell fast timeout to stop all procs 

sta rl,nsrutd ;;nsrtf ;keep out of routing's hair 
call ns1eep.l ;sleep 1 slow tick always. 

endl'epeat 

;(OVER) 

,,-----,. , , 
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FAKREL,PLR; 1 PAGE 51 IMP Fakes ReI iabi 1 it y 

5ACC 6017 
5ACE 1076 

5ADO 4991 
5AD2 9BOA 
5AD4 1016 
5AD6 3068 5F94 
5ADA 4008 1BEE 

5ADE 7068 5F94 
5AE2 6016 
5AE4 90F6 
5AE6 6006 

;sleep routine for nice stop , 

routine nsleep, inline r1, uses t'2-r5 

repeat 
sub t' 1, = 1 
until minus 
push 1'1 
sta sp,nsspsv 
tt' tossx 
nschk: 
Ida sp,nsspsv 
pop r1 

endrepeat 
endt'olJt i ne 

; time t' uns out , 

;save stack pointer, 

;restore stack pointer , 
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IMP.MAIN;1 PAGE 7 . 18 IMP Fakes Reliability 

0000 

0001 

.. 
'-

. if nz VDHSw 
.INSERT "VDHCOO" 

. endc ;nz VDHSw 

. if nz VHA 
. INSERT "VI·IA" 

. INSRT VHA 

PAGE 4·32 
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Virtual Ho st Addressing 

PAGE 433 
VHA . PLR: 1 PAGE 

73FE 

5B511 
5B5A 

5C58 

5C511 
5C5C 
5C5E 

5C60 
5C60 

007F 
0190 

. stitle Virtual Host Addressing 

;NSA Platform Network 
;Virtual Hos t Addressing (VHA) Package 

;Provides for readdressing of mes s ages up o n e ntry to the 
;Platform Ne t wor k f r om a Vi r tual Host Address Space into 
:the Phy sica l Address Space wh i ch the IMP s u se , and the 
;resolution of such a d dress e s back int o Vir t u a l Host 
:Addresses upon e x it f r om the network. 

;parameters 

nVHlli = nimp 
ma x vha= D400 

page Val' s 

;lots of s p ace for identi t y map 

; locks on Var s page 

locdef vhalok . < ;Lock on VHA inverse tra nsla t ion table> 
vhinit : . bl k w 1 ;flag that z eroes when IMP reinit s 

page VHIIVar s 

table v hinvt 
. blk w nVHlli 

endtable vhinv t 
. blkw 1 

vhari x: .blkw 
vhal'x i : .blkl~ 1 
vhaosel': . b I k 1'1 1 

table v halis 
. blk~1 ma x vha 

endtable vhal is 

; IMP - t o- VHALIS index 
; IMPs fo r now 

; e nd of VHA L I S 

; c urrent entry to check 
; c urrent inve~ se en~ry to check 
;seria ·' nUlnber last check 

;list o f VHA addl' esS by IMP,host 
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VHA.PLR;l PAGE 2 Virtual Host Addressing 

3040 1076 

3042 7058 0006 
3046 781B 0005 
304A 4E18 OOFC 
304E 9205 
3050 4E18 0100 
3054 9C02 
3056 6006 

3058 707C 001C 
305C 8B07 

305E 787B 0007 
3062 9A02 
3064 90F9 

3066 4015 
3068 9009 
306A A296 
306C 741B 0006 
3070 3818 0005 
3074 48FO 
3076 307B 0006 

307A 4078 3098 
307E 8A04 
3080 6076 
3082 4FFO 
3084 4007 

3086 48FO 
3088 307B 0006 
308C 381B 0007 
3090 A798 
3092 3818 0005 

3096 90EO 

'-

;Host Input (HI) routine 
;Called after leader hi'ls been transformed into "new" 
;(i .e. internal) format in the transaction block, 
;but before MESGET has been called. Transforms from a 
;Vlrtual to a Physica l address . If no mapping is defined 
;defined for this Virtual Address. return a destination 
:dead. subtype 2 message . 

page Leode 

:HIVHA 
:Host Input routine for transforming virtual to 
;physlcal addresses. Called with R3/t ra nsaction block, 
:R4/host parameter block. Fa ll if no mapping this VHA. 
:Adjust transaction block address if map defined. 

routine hivha,arg r3-r4.uses rl 

lda r5,trdstl(r3) 
ldab r1,trhstl+1(r3) 
if r1 >= = H100-nfh & rl <= Hl00 

retuI'n 
endif 

lda r7,homode(r4) 
if minus :new leader 
if byte homode(r4) . bi t . = H80 : ne\'/ leaders 
if byte trdstl + l(r3) :physical addr' ess 

return 
endif 

eorb 1'1. r5 
else 
sl I r 1,6 :recreate old leader 
ior r1,trdstl(r3) 
stab r1,trhstl+1(r3) 
clear trdstl(r3) : but mal'k tr ' n blk as "virtual" 

endif 
call vhamap :look up physical address 
if fa I I 

fa i I return :no mapping this VHA 

endlf 
clear tl'dst 1 (r3) 

stab r1,trdstl+l(r3) :store dest IMP (LH always =0) 
rrl r 1, H8 :get host number 
stab rl,trhstl+l(r3) : and s tOI' e it 

endroutine hivha 

--
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VHA.PLR; 1 PAGE 3 Virtu a l Host Addressing 

;VHAMAP 
;Look up physical host from virtual one. putting result 
;into R1. If no ma p defined or out of range. fail return . 
;R1/virtua1 host number (0-255). returns phy sical host •. IMP 

Page LCode 

3098 1076 routine vhamap.arg rl.resu1t rl.10ca1 mO 
309A 7078 40BE 
309E 1076 

30AO 7078 00B2 setmap mO. map v lla ;map in the VHA tables 
30A4 3078 FCOO 
30A8 7618 4840 if r 1 < vIla 1 en ; in range 
30AC 820B 
30AE A291 sll r 1 . 1 get wOI' ci offset 
30BO 7019 4842 1da r1.vhatab(r1) get pllysica 1 address 
30B4 9A07 ifnot zero one is def i ned 
30B6 6076 return 
30B8 707F OOBO 
30BC 3078 FCOO 
30CO 6006 

endif 
endif 

30C2 6076 fail return 
30C4 707F OOBO 
30C8 3078 FCOO 
30CC 6076 
30CE 4FFO 
3000 4007 

endroutine vhamap 

Ir'--j 
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VHA . PLR;1 PAGE 4 Virtual Host Addressing 

.comnt I 
;VHAINV 
;Look up a virtual host address, given its physical 
;address. Does a quick identity mapping check, then 
;searched the table for a match. MAY RUN FOR UP TO 
;3 MILLISECONDS WORST CASE . 
;Fai1 return if no Virtual for this Physical 

page LCode 

routine vhainv,arg r1,resu1t r1,loca1 mO 

setmap mO,mapvha 
1da r7,r1 
sr1 r7,2 
eor r7,r1 
and r7,= HFF 
sll r7, 1 
ifnot r1 = vhatab(r7) 

1da r7,=-lvhatab-words 
repeat 

;get to VHA tables 
;repack host" imp to old leader 

;get word index 
;not identity map 
;search forward 

until r1 = vhatab~lvhatab+words(r7)~ 
until loop ;not found 

endrepeat 
if loop 

fail return 
endif 
add r7 , =lvhatab 

endif 
sr1 r7, 1 

; fai1 case 
;no vil'tua1 for this physical 

;get to positive index 

;get a host number 

endroutine vhainv 
I 

--:---. 

\'-., 
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VHA . PLR;l PAGE 5 Virtual Host Addressing 

; INVMAP 
;Look up a vitrual Host number. given its physical address. 
;Uses calculated inverse tables (1) by IMP. giving index in 
;table 2 for host 0 of this IMP. a nd (2) by IMP/Host. giving 
;virtual Host number for each physical Host in the network. 
;Arguments are Rl/IMP number. R2/Host on that IMP. 
;Succeed return with Virtual Host number in RI. index 
;into VHALIS in R2 . Fail if no pllysical host in list. 

page LCode 

3002 1076 routine invmap . arg 1' 1-1'2 . I'esult 1'I-r2,local mO 
3004 7078 40BE 
3008 1076 

300A 7078 00B2 setmap mO. nrapvlla :get to VHA tables . 
300E 3078 FCOO 
30E2 A291 511 r 1,1 ; \'/ord index b y IMP 
30E4 4E18 OOFE if rl < =lvhilwt ; IMP no. too big 
30E8 8217 
30EA A2A1 511 1'2. 1 
30EC 7078 B3FC lock vila 10k ; pl' event changing 
30FO 9AFE 
30F2 7229 5B5A add r2.vhinvt(r1) 
30F6 7629 5B5C if 1'2 < vhinvt+words(rl) ;rnake SLlI'e it' 5 in range 
30FA 820C 
30FC 701A 5C60 Ida rl,vhal is(I' 2) ; look up virtual name 
3EOO 9A09 ifnot zel' o ; tllel'e is one 
3E02 3008 B3FC unlock vha lol< 
3E06 6076 return 
3E08 707F OOBO 
3EOC 3078 FCOO 
3E10 6006 

endif 
endif 

3E12 3008 B3FC unlock vhalok 
endif 

3E16 6076 fai 1 l'etul'n ;no VHJ\ til i 5 Host/IMP 
3E18 707F OOBO 
3E1C 3078 FCOO 
3E20 6076 
3E22 4FFO 
3E24 4007 

endroutine invrnap 
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Virtual Host Addressing 

PAGE 438 
VHA.PLR; 1 PAGE 6 

3E26 1076 

3E28 782C 0015 
3E2C 781C 0017 
3E30 8A07 
3E32 707C 001C 
3E36 SB03 
3E38 4812 
3E3A SOlO 

3E3C SOlE 
3E3E 4078 3002 
3E42 SA13 

3E44 707C 001C 
3E48 8BOS 
3E4A 777C 4016 
3E4E 381C 0015 
3E52 A6S8 
3E54 381C 0016 
3E58 S007 

3E5A A7S6 
3E5C 381C 0015 
3E60 A6SA 
3E62 301C 0016 

3E66 SOOS 
3E68 787C 0015 
3E6C 4E78 OOFC 
3E70 8204 
3E72 701C 0016 
3E76 E302 

3E78 6006 

-

;IHVHA 
;Perform Physical to Virtual Host Address Mapping fbr 
;IH side. Adjusts address in the IH leader area (IHLEOR) 
;in the current parameter block (via R4). 

Page LCode 

routine ihvha,arg r4,uses rl-r2 

ldab r2,ihledr+hstl+l(r4) 
ldab 1'1, ihledl'+ds tl+1(r4) 
if zero 

Ida r7,homode(r4) 
ifnot minus 

Ida rl,r2 
br ihvhal 

endif 
else 

call invmap 
if success 

;pick up hos t nu~ber 

;get IMP who sent ' lea.der 
;alreCldy vil'utal 
;which mode 
;old leadel's 
;get virtual packed 
;and shIff it in 

;not already virtual 
;got a virtual address? 

if byte homode(r4) . bit . = H80 
Ida r7,homode(r4) ; ;sign 

; ne\'/ format 

if minus ; new 
tst r7,ihledr+dstl+foo(r4) 
s tab 1' 1, i I, I edr+hs t I + 1 (1' 4 ) 

sr I r 1, H8 
stab rl,ihledr+dstl(r4) 
else 

ihvhal : 

format 
;set IMP <- 9 
;and host <- VH number 

rrl rl,6 ;;srceh ;just Host 
stab rl, ihledl'+hstl+l(r4) 
srI rl, 010 ; ;sl' cei ;just IMP 
sta rl, il,ledr+dstl (r4) 

endif 
else ; inverse map failed 

if byte ihledr+hstl+l(r4)< = Hl0Q-nfh ;real host, tho 

Ida rl,ihledr+dstl(r4) ;report IMP number 
Trap 1402,<;IHVHA: No virtual address found> 

endif 
endif 

endif 

endroutine ihvha 

,,-..... ~ 
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VHA . PLR ; 1 PAGE 7 Virtual Host Addressing 

3E7A 1076 
3E7C 1026 
3E7E 1036 
3E80 1056 

3E82 7829 0009 
3E86 4855 
3E88 9903 
3E8A 7820 65B4 

3E8E 4E28 OOFC 
3E92 8212 
3E94 4E28 0100 
3E98 9COF 
3E9A 7019 0006 
3E9E 4852 
3EAO 4831 
3EA2 4078 3002 
3EA6 8A08 
3EA8 E303 
3EAA 6056 
3EAC 6036 
3EAE 6026 
3EBO 6076 
3EB2 4FFO 
3EB4 4007 

3EB6 6056 
3EB8 6036 
3EBA 6026 
3EBC 6006 

;TSKVHA 
;Task For Us routine to check source ho st in an 
; incoming packet . RI / M2/packet pointer . 
;R5/ RM message block, if any 

page LCode 

routine tskvha . arg rl/m2.arg r5. local r2 - r3.local r5.~ses r1 

I dab 1' 2, seql1-!- 1 (1'1 ) 
Ida r5,r5 
ifnot odd 

;assume hos t in msg 
;any RM bloc k ? 

ldab r2.rmhost(r5) ; get RM host numiJel' 
endif 
if 1'2 < = HIOO '-nfll & 1' 2 < = = H100 ;a real host 

Ida r1.sl' ch(r1) 
Ida r5,1'2 
Ida r3 , I' 1 
call invmap 
if fa i I 

Trap 1403. < :TSKVHA: 
fa i I l'etul'n 

endi f 
endif 

endroutine tsk v ha 

;sending IMP 
; l' ememiJel' hos t for Trap 
; and IMP 
: til i s po r t g o t a VHA? 
: nope 

No v i I' tua I acldl'ess til is source> 
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VHA.PLR; 1 PAGE 8 Virtual Host Addressing 

FCOO 0200 

5626 1076 

5628 7078 73FE 
562C 8AOC 
562E 7078 B3FC 
5632 48FO 
5634 4818 0100 

5638 1079 5B5A 
563C 88FE 

563E 3008 B3FC 
5642 9022 
5644 7078 5C5E 
5648 7678 483E 
564C 8110 
564E 7048 5C5A 
5652 4AC2 
5654 9B04 
5656 7648 5C58 
565A 9202 
565C 48CO 

565E 3048 5C5A 
5662 4078 578E 
5666 9AOF 
5668 7018 5C5C 
566C 4A91 
566E 9B04 
5670 7618 4840 
5674 9202 
5676 4890 

5678 3018 5C5C 
567C 4078 5768 
5680 9A02 
5682 6006 

5684 E301 

5686 3008 73FE 
568A 7078 483E 
568E 3078 5C5E 

;VHA timeout I-outine VHAREL 
;check serial number and one entry in VHALIS each wakeup 
; if serial nUllliJel- has changed or the entry lookw wrong, 
;recompute the inverse tables VHINVT/VHALIS . 

page VHi\Code 

routine vharel ,uses r1-r5 

ifnot vhinit 

cklock vhalok 
lda r7,=0 
lda r1, = lvhinvt+words 
repeat 

sta r7,vhinvt(-r1) 
until loop 

endrepeat 
unlock vhalok 

else 
if vhaoser = vhaser 

1 da r4 , vhal' i x 
add r4, =\-/ords 

; systern l-eil1it 

;lock out otlle l-S 

;empty the reve r se table 

;clear l all flntries 

; same sel' i a 1 II 

:nex t to cileck 

if minus} 1'4 > = vhinvt+lvllinvt I :tilll8 to wrap 

lda r4,=0 
endif 
sta r4, v hal- i x 
call vhlchk 
if success 

1 da 1'1 , vllal'x i 
add r1,=1 

I 
check VHALIS entry 
so fal' , so good 

if minus} r1 >= vhalen 

r1 is l arg to vhmchk 

1 da r 1, =0 
endif 

s ta 1' 1, v llal' X i 
ca 1 1 v llmchk 
if succe ss 

retul' ll 
endi f 

endif 
Trap 1401, < :VHAREL : 

endif 
endif 
set vhinit 
set vilaoser 

; (OVER) 

vilasel' 

;check forward map ' 
: a11 ' s inor-der 

oet,ected VHA

1 

tab 1 e errol'> 

; note ,intial ization 
;note where we are now 

I 

~ 
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Virtual Host Addressing 

PAGE 441 
VHA, PLR; 1 PAGE 9 

5692 7018 4840 
5696 A291 

5698 5039 4842 
569C 9A4C 
569E A6B8 
56AO 7829 4843 
56A4 A2A1 
56A6 4E28 OOFE 
56AA 9203 
56AC E305 
56AE 9043 
56BO A691 
56B2 A2B1 
56B4 723A 5B5A 
56B8 4E38 0320 
56BC 9207 
56BE E304 
56CO 48FO 
56C2 3078 73FE 
56C6 4817 
56C8 9039 

;Get here when inverse table must be recomputed 
;Put VHA addresses into reverse lookup t~b1e 

1da r 1, vha 1 en ; 1 engtll of this VHA table 
sll r 1.1 ; in bytes 
repeat 

repeat 
1da r3.vhatab(-r1) ;next V->P mapping 
ifnot zero :a va 1 i cI one 

sr1 r3. H8 :Host number 
1dab 1'2.vhatab+1(r1) 
sll r2.1 ;and IMP :t· 2 
if r2 >= = 1 Vlli nvt ;too big fOI' inverse table 

Trap 1405.<;VHAREL: VHA IMP number too big> 
else 

srI r 1 . 1 ;true VHA number 
s11 r3.1 
acid 1'3.vllinvt(r2) :s1ot this Host/IMP 
if r3 >= = 1 vha 1 is ;out of i nvel'se 1 i st space} 

Trap 1404.<;VHAREL: Too many VHA numbel's> 
cl eal' r 1 . Vll in it :try to t' e i nit anyway 

bl'eak :but stop clleck ing 
endif 

: (OVER) 
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PAGE 442 
VHA.PLR;1 PAGE 10 

56CA 763A 5B5C 
56CE 9230 
5600 484B 0002 
5604 714A 5B5C 
5608 1016 
560A 1036 
56DC 7018 5C58 
56EO 4A14 
56E2 48FO 

56E4 1079 5C60 
56E8 7618 5C58 
56EC 81FC 

56EE 3248 5C58 
56F2 4818 OOFE 

56F6 5059 5B5C 
56FA 4E12 
56FC 9117 
56FE 4835 
5700 4934 
5702 7078 B3FC 
5706 9AFE 

5708 7639 5B5A 
570C 9108 
570E 507B 5C60 
5712 1070 5C60 
5716 357B 5C60 
571A 90F7 
571C 3059 5B5A 
5720 3008 B3FC 
5724 4078 lC34 
5728 90E7 
572A 6036 
572C 6016 

:Get here looking to insert a new VHA. I See whether its 
: slot is available. and make roon for it if not. 

;(OVER) 

if r3 >= vhinvt+words(r2) ;must make room} 

Ida r4.=words(r3) :make at least one slot 
I : tota I needed sub r4,vhinvt+words(r2) 

save rl.r3 :will Ireed these later 

Ida rl.vhinvt+lvhinvt ;end of VHALIS 
add r 1 , r4 ; new end 
Ida r7.=0 I 
repeat :move up end of VHALIS 

sta r7.vhal is(-rl) :clearing as we go 
until rl = vt,invt+lvhinv 

endl'epeat 
addm r4.vhinvt+lvhinvt ;update end index 
Ida rl.=lvhinvt ;next MP's indices to move 
repeat ;for all IMPs higher than ours 

Ida r5, vh i nvt+wol'ds ( - r 1 ) I ; \~hel'e next I MP now is 
unt i 1 r 1 = r2 

Ida r3.r5 
sub r3,r4 
lock vhalok 

repeat 

:and where it was 
;preveht access while changing 

until r3 vhinvt(rl) I :until got our IMP 

set vhalis(-r5).r7" vhalis(-r3) 

eorm r7.vhalis(r3) :and clear old one 
endrepeat 
sta r5.vhinvt(rl) 
unlock vhalok 
call tsleep 

endrepeat 
I'estol'e r 1. r3 

endif 

;updat~ this IMP's base 
;table l is consistent again 
'I'est often 
• I 
;get b~ck our regs 

;slot Hs now available 

,'r..: 
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VHA . PLR;l PAGE 11 Vi r tual Host Addr e ssing 

;Here with VH a d dress to insert in VHALIS slot 

572E 301B 5C60 sta 1' 1 , vha 1 i s ( I' 3 ) ;and set .. lnve rse VH address 
5732 A291 511 I' 1 , 1 ;Clnd fi x to \~ord offset 

endif 
endif 

5734 4F18 001E whi 1e r1 . bi t. H1E ; 16 entl' ies per sleep 
5738 8ABO 

endl' epeat 
573A 4078 1C34 call tsleep 
573E 4E90 unt i 1 r 1 = =0 
5740 81AC 

endrepeat 
5742 7048 5C58 1da r4 , vhinvt+1vhinvt ; no\~ must cl leck for old VHAs 
5746 9AOF ifnot zero ; if the l' e al' e any at all ... 

I'epeat 
repeat 

5748 49C2 sub r4 , =\oIol' ds 
574A 4078 578E call vh1cl1k ;this e ntry okay 
574E 8A04 if fa i 1 ;no, but maybe just old 

c1 eal' vha1 is(I' 4) ;so get I' id of it 
5750 48FO 1da r7, =0 
5752 307C 5C60 sta r7,vl,a1is(I' 4) 

endif 
5756 4F48 001E whi 1e r4 . bit . = Hie ; 16 entl'ies p e r sleep 
575A 8AF7 

endrepeat 
575C 4078 lC34 call tsleep 
5760 4ECO unt i 1 r4 = =0 
5762 81F3 

endrepeat 
endif 

5764 E300 Trap 1400,<;VHAREL: finished VHALIS I' ecomputat ion> 

5766 908E endl' out i ne vl,al- e 1 

;=====CALLIS set v l,al'e1 to global (call it 9vl'1al' el) 

3EBE 1076 global gvha rel=vharel 
3ECO 7078 40BE 
3EC4 1076 
3EC6 7078 00B2 
3ECA 3078 FCOO 
3ECE 4078 5626 
3ED2 4008 lBCE 
FCOO 0200 
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FCOO 0200 

5768 1076 

576A 4831 
576C 9A 10 
576E 4078 3098 
5772 9AOD 
5774 4821 
5776 A6A8 
5778 4B18 OOFF 
577C 4078 3002 
5780 9A03 
5782 4E13 
5784 9104 
5786 6076 
5788 4FFO 
578A 4007 

578C 6006 

578E 1076 

5790 701C 5C60 
5794 9A09 
5796 4078 5768 
579A 9A03 
579C 4E24 
579E 9104 
57AO 6076 
57A2 4FFO 
57A4 4007 

57A6 6006 

;Routines to check VHA entries 

;VHMCHK 
; looks up physica l add,'ess from virtual, than looks up 
;virtua1 fromt he result . Fail if they don ' t match. 
;R1/ VHA to look up, returned in R3. RI r eturns reverse 
;VHA. R2 inde x into VHALIS for inverse lookup but only 
;in succeed case. 

page VHACode 

routine vhmchk.arg r1,result r1-r3 

Ida ,'3.r1 
i fnot zero 

call vhamap 
if success 

1 da "2 , r 1 
srI r2. H8 
and r1,= HFF 
call invmap 
if fail} r1 < > r3 

fail return 

endif 
endif 

endif 

endroutine vhmchk 

VHLCHK 
Check indicated entry in VHALIS 

;remember our argument 
; no need to clleck empt i es 
;get physical address 
; if there is one .. 
;unpack the result " 
; just Host 
;just IMP 
;now inverse map it 
; map p,'ob 1 ems 

VHMCHK does all the work; R4 is index of VHALIS entry 
; to check . 

routine vhlchk,arg r4.result r1-r4 

Ida r1,vha1 is(r4) 
i fnot ze"o 

ca 1 I vhmcllk 
if fa i 1 } r2 <> r4 

fa i 1 ,'eturn 

endif 
endif 

endroutine vh1chk 

;get the VHA to check 
;if there ' s one here 
;validate it 
;problams with this entry 

\... , 
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FCOO 0000 
400E 7050 
40EO 7BOO 
40E2 7E80 
40E4 7EOO 
40E6 FFFF 
40E8 FFFF 
40EA FFFF 
40EC FFFF 
40FA 0001 
40FC 0001 
40FE 0000 
4100 4000 
559E 0002 
4104 0010 
4106 0020 
4108 0030 
410A 0050 
410C 0006 
410E 0016 
4110 0022 
4112 003A 
4114 0004 
4116 E 100 
4118 E200 
411 A F 100 
411C F200 
5016 5020 
5018 5056 
501A 53EA 
501C 5496 
501E 1072 
40BA 0000 
40BC 567C 
031A 040C 
0314 00C8 
0316 0001 
0318 0001 
0320 EOOO 
0322 FOOO 
0324 8000 
0326 8000 

FCOO 0600 
4006 7420 

.endc 

$finstage 

; $itable 
$finimp 

: do finish stuff. 

;put in init tables, etc. 
: fix IMP porameters 

lstl im <LCode , RelCode,ODTCode,Warm,FakCode,PkgCode> 
lstlim <LTVars,LVars,Vars,RelVars , ODTV a rs , VHAVars,PkgVars,FakVars> 
lstlim <VarPat,LKPatch,RKPatch> 
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.iif p2 .. outsym imp . sym 
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