Pluribus IMP 1301

IMPSUB.PLR; 1

.comnt |
RELOAD

Routine to force a reload by smashing all

PAGE 1 IMP Subroutines

PLURIBUS Vv2.9B 25-Jun-87

10:57:29 PAGE 49

.stitl IMP Subroutines

and then jumping to the restart code.
Call with JSBE R4 ,RELOAD. never returns.

1308
130C
1310

FCOO

4162
4166
4168
416C

4170
4172

4176
417A

417E
4182
4184
4188
418C
418E
4190
4192
4196
4198
419A

419C
41A0

41A2
41A4

41A6

7078
3078
4008

0400

7078
1207
7078
3078

4898
4838

4828
5059

575A
SAOD
3038
7078
8008
49F2
9BO6
4E78
8C03
3207
8001

4938
88EF

4E90
81ES

4008

00B4
FCOO
4162

O2FA

OOAE

FCO4

7EOQOQ

0020
809E

OEB6

FCO2
60B8

60B8

0200

OA1C

Page LCode
o
reload:
setmap MO, mappkg

jmp relpkg
Page PlkgCode

relpkg:

1da r7,hotlim
addm roO,(-r7)
lda r7.mapcom
sta r7.%map2

1da r1i,=nmseg
1da r3.=nmseg’ D8* H200- H200
repeat
1da r2,= H20
Ida r5,m2#memseg(-r1)
repeat
if r5 .bit. bittab(-r2)

sta r3,%mapi
Ida r7, mi#tlimit
ifnot quit

sub r7,=words

checksums.

;called from all pages

;jump to code on the package page

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

;how much memory ¥ 16
:last map

L]
:16 per word
existing memories.
:for each page
ipage exists.

:last cksummed word.
ipage truly there.
;addr of last word in cksum.

if nminus & r7 > =miftlimit ;im2

addm r0,(r7)
ifnot quit
endif
endif
endif
endif
sub r3,= H200
until loop
endrepeat

until ri = =0
endrepeat
tr wst

:smash if within cksum region.

ynext page.

;done all mem segments.

;now restart system

453
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IMPSUB.PLR; 1 PAGE 2 IMP Subroutines

.comnt

FLUSH and FLUSHB

Routines to add buffers to the system free list.

FLUSHB first restores map 2 to MAPV2.

R2 enters with address of buffer CHAIN word. >
Inline argument is which ownership bit to clear: if other bits are still
on the buffer is still owned elsewhere, so nothing more happens.
Otherwise, the appropriate buffer accounting counter is incremented and
NF adjusted as needed.

Page LCode

1314 4868 02F8 oflush: l1da sp,=lstack
1318 S00D br flush

131A 4868 02F8 oflshb: l1da sp,=1stack

131E 1076 routine flushb, local ri1, inline: ri, arg r2
1320 1016
1322 6017
1324 307E 0002
1328 7078 00D2 1da r7,mapv2 ;this entry restores V2 page
132C 3078 FCO4 sta r7,%map2
1330 9006 entry flush, local ri, inline ri1, arg r2
1332 1076
1334 1016
1336 6017
1338 307E 0002
133C 7078 00D2 1da r7,mapv2 ;v check maps
1340 7678 808C if r7 <> m24slfptr =%
1344 9103

1 Trap 1143,<:map error in flush - page 49>
1346 3078 FCO4 sta r7,%map2

endif

134A 4E28 92C0 1if r2 < =chain } r2 > junk
134E 9204
1350 7628 63CA
1354 8C03 ‘
1356 EZ2E3 Trap 1343,<;tried to fFlush non-buffer - page 49>
1358 9032 else ’
135A 771A OBGAO ifnot ri .bit. where-chain(r2) :bad owner
135E 8AOS
1360 707A QGAOQO lda r7,where-chain(r2)
1364 E2ES Trap 1345.<:tried to flush non-owned buffer - page 49>
1366 902B else ;good owner:
1368 7078 A3C8 lock r7,nf ;adjust counters first
136C SAFE

136E 751A 06AQ eor ri,where-chain(r2) ;remove owner bit
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IMPSUB.PLR; 1

1372
1376
1378
137C
1380
1382
1386
1388
138A
138C
138E

1390
1392
1394
1398
139cC

13A0
13A4
13A8
13AA
13AC
13B0O
1382

13B6
1388

13BC
13BE

4F 18
9A06
301A
3078
S01E
4A18
1016
4891
2196
9BO2
4AF 1

3012
4890
301A
3078
T07E

307A
7078
SAFE
8906
7078
9AFE
4878

3027
3028

6016
6006

FFC1

06AO
A3C8

6308

06A0
A3Cs8
0002
Q9FO
A3Ce
A3C4

A3C4

A3Ce

PAGE 3

if r1 .bit. #-12whctr

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 51
IMP Subroutines

rmore owners

else

sta ri,where-chain(r2) ;just restore owners
unlock 1r7.nf
add r1,=cntrs
push ri ;points to proper counter
1da r1,=1
subm ri,@(sp)+ ;decrement source count
ifnot minus ;returned one to pool
add r7,=1 ;50 bump NF
endif
sta ri,(r2) :becomes queue end
1da ri,=0
sta ri,where-chain(r2) :no owner or count

;done with counters
;¥ debugging aid: caller

unlock r7,nf
lda r7,2(sp)
sta r7.2(sp)

sta r7,flushd-chain(r2) :buffer is active
lock r7, freend ;free list tail
if odd ;list was broken
lock r7,free :or empty
lda r7,=free ;now free will be unlocked
endif
sta r2,(r7) ;;free ;enqueue buffer
unlock r2,freend
endif
endif
endif

endroutine Flushb
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IMPSUB.PLR; 1 PAGE 4 IMP Subroutines

.comnt | 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 ri, 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

13C0O 1076 routine fget, arg r3, result ri-r2/m2, local r3
13C2 1036
13C4 9006 entry freget, inline r3, result ri-r2, local r3, result m2
13C6 1076
13C8 1036
13CA 6037
13CC 307E 0002
1300 7078 00D2 lda r7,mapv2 ;always set map 2
13D4 3078 FCO4 sta r7,%map2
begin ckcount

13D8 4813 lda ri,r3
13DA 4B18 OQO3E and ri,=whctr ;just counter field
13DE 7028 A3C8 lock r2,nf ;lock counters
13E2 9AFE
13E4 7079 63D8 lda r7,cntrs(r1) ;get source count
13E8 9BO6 ifnot minus ;must use slush pool
13EA 7628 G3DO if r2 <= minf :No more in pool
13EE 9CO02
13FC 9036 leave ckcount fix lock and fFail return
endif
13F2 49A1 sub r2,=1 iremove one from pool
endif
13F4 4AFA1 add r7,=1 .
13F6 3079 63D8 sta r7,cntrs(r1) :modify counter
13FA 3028 A3C8 unlock r2,nf ;done NF. get buffer from FREE
; (OVER)
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IMPSUB.PLR: 1

13FE
1402
1404
1406
140A
140C
1410
1412
1414
1418
1414
141C
141E

1420

1424
1428
142C
1430
1434
1436

1438

143A
143c
1440
1444
1446
1448

144A
144E
1452
1454
1458
145A

145C
1460
1462
1464
1466

7028
SAFE
9918
T07A
8A17
303A
7032
8909
7078
9AFE
7032
8902
48F 1

3078

3038
707E
307A
4078
6036
6006

E2E1

48F 1
3078
7028
9AFE
9902
E20A

3078
7028
9AFE
3179
9802
4AA1

3028
6036
6076
4FFO
4007

A3C4

06AQ

06AQO

A3C6e

A3Ce
A3C4
0002

0OSF0
153E

A3C4
A3C6

A3C6
A3C8

63D8

A3C8

PAGE 5 IMP Subroutines

:FREGET continued

lock r2, free ihow get a buffer
ifnot odd ;non-empty free list
lda r7,where-chain(r2)
if zero ;no stray owners
sta r3,wvhere-chain(r2) :new count, owner
lda r3,(r2) :next free buffer
if odd ;just emptied free list ’
lock r7,Ffreend :must modify endpointer
1da r3,(r2) ;in case new FLUSH happened,
if odd ;still empty
1da r7,=1 ;50 mark end too
endif
unlock r7,.freend
endif
unlock r3,free
1da r7,2(sp) ;get caller
sta r7.flushd-chain(r2) :save caller in flushd
call qgunpack :set up r1, m2
return
endif
Trap 1341.<:free list error, non-zero where - page 52>
endif
1da r7,=1
unlock r7.Free : 1odd ;bye bye free list
lock r2,freend snow lock free list’s tail
if even :there is no freelist tail}
Trap 1012.<;threw away free list tail - page 52>
endif
unlock r7,freend ; sodd :tail is now indeed a tail
lock r2,nf ;undo counts

subm r7,.cntrs(ri)

ifnot minus susing slush
add r2,=1 ;adjust shared pool
endif
end ckcount
unlock r2,nf :done with counts

fail return

endroutine freget ;i fget
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IMPSUB.PLR; 1 PAGE € IMP Subroutines

.comnt

WHEORE and WHEORM

Routines to diddle (via EOR) where ownership or counter bits
WHEORB first fixes map 2

R2 enters with CHAIN word address. Bits to change are inline.

1468 4868 02F8 owheob: l1da sp,=lstack

146C 1076 routine wheorb, local ri1, inline ri, arg r2
146E 1016

1470 6017

1472 307E 0002

1476 7078 00D2 1da r7.mapv2

147A 3078 FCO4 sta r7,%map2 ;fix V2 page map first
147E 9006 entry wheorm, local ri, inline ri, arg r2
1480 1076
1482 1016
1484 6017
1486 307E 0002
148A 7078 00D2 1lda r7,.mapv2 ;¥ map check
148E 7678 808BC if r7 <> m2#slfptr ¥
1492 9103
Trap 1144, <:map error in nwheom - page 53>

1494 3078 FCO4 sta r7.%map2 i

endif v
1498 7078 A3CB lock r7.nf ; lock counters
149C SAFE
149E 351A 06AQ eorm ri,where-chain(r2)
14A2 3078 A3C8 wunlock r7,.nf ;done counters
14A6 6016 endroutine wheorb

14A8 6006

PAGE 54
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IMPSUB.PLR; 1 PAGE 7 1IMP Subroutines
.comnt

I
TTSKPUT, TSKPUT
Queues a packet for TASK and pokes the TASK PID
TTSKPUT - timestamp the buffer first in IT word
TSKPUT - just queue it and poke TASK
R2 has packet pointer (CHAIN word).

14AA 1076 routine ttskput, arg r2

14AC 1016 save ri sneed this for UNPACK
14AE 4078 1512 call unpack ipoint to buffer for timestamp
14B2 70OF8 G2EB8 set it(r1) = #clock ;timestamp buffer
14B6 3079 0096

14BA 7078 0Q0D2 setmap m2,mapv2 ;Fix map2

14BE 3078 FCO4

14C2 6016 restore ri

14C4 9002 entry tskput, arg r2

14C6 1076

14C8 48F1 set (r2) = #1 ;last buffer on queue
14CA 3072

14CC 7078 A3B6 lock 1tqg ;lock task queue.
14D0O 9AFE

14D2 30A8 63BA sta r2,eetq ;enqueus buffer

14D6 3028 63BA sta r2,etq

14DA 3008 A3B6 unlock 1tq

14DE 4878 Q040 set @pid = =task ipoke task.

14E2 30F8 OQO0OAC
14E6 6006 endroutine ttskput/tskput
;POKEM - set rare flag and poke

:TRYMOD - poke modem output
:rd enters with modem id block

14E8 1076 routine pokem, arg 14

14EA 307C 002A set i2mpok(rd) = r7 :%debug ;set rare events flag
14EE 9002 entry trymod

14F0 1076

14F2 787C OOOE ldab r7,.motpid(rd) ;output pid.

14F6 30F8 OOAC sta r7,®pid

14FA 6006 endroutine trymod
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.comnt
UNPCKC and UNPACK

Unpack a packed buffer address
R2 enters with packet CHAIN word address.

PLURIBUS V2.98B
PAGE B8

into R1

25-Jun-87 10:57:29
IMP Subroutines

PAGE 56

(XIM) and M2.

UNPCKC has inline ownership bit(s) to check; FAIL return if not owned.,

14FC

1500
1502

1504

151E

1522
1526
152A
152C
1530

1534

4868

6017
1076

771A
8A04
6076
4FFO
4007

9002
1076

7018
7618
9103

3018

TO1A
3018
A294
4818
4Cc18

6006

.comnt
CUNPACK

like UNPACK, but first sets CHAIN word odd,

1536

1538
153C
153E
1540
1542
1544

1548

1076

703A
9002
1076
48F 1
3072
4078

6006

result ri,

arg r2, result ri, result m2

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

result m2

;Y check maps first
- ¥

in unpack - page 55>
- %

= ¥

;packed pointer
:5et map2
;to get page offset -

;address returned XIM

02F8 ounpck: lda sp.=1stack
routine unpckc, inline ri1,
06A0 tst r1,where-chain(r2)
if zero
fail return
endif
entry unpack, arg r2,
00D2 1da r1,mapv2
808C if ri1 <> m2#slifptr
v Trap 1147 .<:;* map error
FCO4 sta ri,%map2
endif
FCBO 1da ri,point-chain(r2)
FCO4 sta r1,%map2
s11 ri,4
1FFE and r1,=packm
8000 idor ri,=m2
endroutine unpckc

routine cunpack,
0350 1da

entry qunpack, arg r2,
Tda
sta

call

r7,=1
r7.(r2)

1512 unpack

endroutine cunpack

arg r2,

r3,chan-chain(r2)
result ri-r2,

and loads CHAN into R3.

result ri-r3, result m2

result m2
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IMPSUB.PLR; 1 PAGE 9 1IMP Subroutines

.comnt |

DEQUE

routine to remove a buffer from a queue.

inline argument is ownership bit to check. R1 enters with queue address.
Returns after an UNPACK, with R1 unpacked buffer pointer (XIM),

R2 buffer CHAIN word address., and R3 CHAN for this buffer,

M2 is set up to access the buffer.

Fail return if buffer error or queue empty

l

154A 6037 routine deque, inline r3, arg ri, result ri-1r3, result m2
154C 1076
154E 7028 00D2 1da r2,mapv2 ;:+ check map setting
1552 7628 808C if r2 <> m2¥4sifptr =
1556 9103
; Trap 1146.<:% map error in deque - page 56>

1558 3028 FCO4 sta r2,%map2 e

endif i
155C 7021 lda r2,(rt) iget queue head
155E 990F ifnot odd :there’s a buffer
1560 773A 06A0 tst r3,where-chain(r2) ;owned?
1564 9A08 ifnot zero ;ves
1566 7072 1da r7,(r2) :next buffear
1568 8903 if odd ;no more
156A 3019 0002 sta ri1,words(r1) ;point endpointer at start

endif
156E 3071 sta r7,(r1) inew queue head
1570 4078 1536 call cunpack ;and set up R1, R3, M2
1574 6006 return
endif

1576 E2A2 Trap 1242,<:buffer ownership error - page 56>
1578 4BF1 1da r7,=1
157A 3071 sta r7,.(rt) ;empty the queue

endif
157C 7619 0002 if ri1 <> 2(r1) ;queue empty check
1580 9104
1682 E2F0O Trap 1360,.<:fixed half-empty queue - page 56>
1584 3019 0002 sta ri1,2(r1) ;and fix it

endif
1588 6076 fail return ;got no buffer
158A 4FFO
158C 4007

endroutine deque

461



Pluribus IMP 1301 PLURIBUS V2.3B 25-Jun-87 10:57:29 PAGE 58
IMPSUB.PLR; 1 PAGE 10 IMP Subroutines

.comnt |
sioin - Start 1/0 input to buffer whose chain pointer is in r2.

This routine starts input while checking for a subset of
possible interface failures, in an attempt 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 with:
lda r2,<chain word>
lda r5,<io blk>

call sioin,buflen ;assumes read into first word of buffer.
I
158E 1076 routine sioin,local ri,arg r2,local r3,inline r3,arg rS
1590 1016
1592 1036
1594 6037
1596 307E 0004
158A 49B2 sub r3,=hrdoff ;compensate for hardware offset.
159C 701A FCBO 1da ri,point-chain(r2) :;buffer address.
15A0 4078 QED6 call xsioin ;start transfer.
15A4 6036 endroutine sioin
15A6 6016

15A8 6006
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IMPSUB.PLR; 1 PAGE 11 IMP Subroutines

.comnt |

hsioin - Start host input, to buffer whose chain is in r2.

fhsioin - Start host input for fake host

HSIOIN starts host input to specified place. Special handlers
are called via HITABLE for actual hardware (SIOIN) or for
fake hosts of all kinds (i.e., VDH, fakes, TIP):; the latter
routine is FHSIOIN. See HITABLE in HACCON.PLR.

.comnt |

inline R1 = start of data

inTine R3 = length of data

R2 = chain pointer

R4 = host parameter block
I RS = device address
15AA 1076 routine hsioin,local ri,inline ri,local r3.inline r3,arg r2
15AC 1016
15AE 1036
15B0 6017
15B2 6037
15B4 307E 0004

;arg rd-rS s

1588 302C 0032 sta r2,hibf(rd) ;save huffer being filled
15BC 4939 0002 sub 1r3,=hrdoff(ri) ;length of data
15C0O AG94 srl ri,4 )
15C2 721A FCBO add ri,point-chain(r2) ;start of data in block
15C6 707C 0002 lda r7,hostyp(rd) ;for this host type
15CA 40FF 12BE call @hitable(r7) ;cdo host input
15CE 6036 endroutine
15D0 6016
1502 6006
comnt |

R1 = packed start address

R3 = length of input

RS = device
1504 1076 routine fhsioin, arg ri, arg r3, arg rb5
15D6 301D 0002 sta ri,starti(rs) ;start input here
15DA A294 s11 ri,4 sunpack and form end addr
15DC 4B18 1FFE and r1,=packm
15EQ 4A31 add r3,r1
15E2 303D 0004 sta r3,endi(rs) ;end of inpuk
15E6 4C18 8000 ior ri,=m2
i5EA 301D 0QO10 sta r1,fakesi(r5) ;JAM buffer pointer
15EE 4878 2000 lda r7,=hbusy
15F2 347D 0006 iorm r7,statih(rs) :make interface busy
15F6 787D OOOF ldab r7,bhpid(rs)
15FA 30F8 QOAC sta r7,epid ;and walke up FAKE

15FE 6006 endroutine fhsioin
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IMPSUB.PLR; 1 PAGE 12 IMP Subroutines

.comnt |

division routine

ri contains divisor r2 contains dividend
returns with quotient in rt1, remainder in r2

1600 1076 routine divide,arg ri1-r2,result ri-r2,uses r3
1602 48F1 1da r7.=1 ;initialize counter-when 0, stop
1604 48BO lda r3,=0 yinitialize remainder accumulaaor
repeat
1606 A191 ria ri1.1 ;do next binary place
1608 A1B1 ria r3,1
160A 4E32 if r3 >= r2
160C 9202
160E 4932 sub r3.r2
endif
1610 A2F1 11 1T ;advance "counter"
1612 8AFA until zero
endrepeat
1614 A191 rla ri,1
1616 4823 ida r2,r3

1618 6006 endroutine divide
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.INSERT "IMPDDT"
LINSRT IMPDDT
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IMPDDT.PLR; 1 PAGE 1 IMP’s DDT code )

.

.stitle IMP’'s DDT code

o010 .radix H10 ;this file in hex
page Vars
7280 ccled: blkw 6 ;tty’s leader (default to DDT here)

728C clled: .blkw 6 ; leader for ":" messages
7298 ddtled: .blkw 6 ;where ddt sends its responses
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IMPDDT.PLR; 1 PAGE 2 IMP's DDT code
0000 .parity O ;no parity bits please

:IMP DDT wakeup

Page LCode

jjddt:
161A 4078 OFBC call finddt
161E 4008 4C46 tr ddtwak
FCOO 0200 Page DDTCode

ddtwalk :
4C46 4078 42B8 call ddtpol
4C4A 7018 A272 lda r1i,ddpoketfoo ;PIDs to poke?
4C4E 9A08 ifnot zero T yup
4C50 48F4 poke bltpid
4C52 30F8 QO0AC
4C56 4818 0012 lda ri,=ddtpid ;and restart DDT
4C5A 4078 1750 call rstart

endif

4C5E 4008 1072 +tr loopmv

;imp TTY wakeup

Page LCode
jitty:

1622 4078 OFBC call finddt
1626 4008 4C62 tr ttywak
FCOO 0200 Page DDTCocde

ttywak:
4C62 4078 4134 call ttypol
4C66 7078 QO0AOQ Tda r7,stime :update time of IMP’‘s polling
4CGA 4A78 0078 add r7,=bltrat
4CGE 3078 6266 sta r7,poltim
4C72 7078 A268 if m3/dxtflag spass chars to DDT?
4C76 SA0S
4C78 4878 0012 set ®@pid = =ddtpid ;if so. poke DDT
4C7C 30F8 QOAC

endif
4C80 7018 A270 lda ri, ttpoke+foo
4C84 9A05 ifnot zero iprocess to restart
4C86 4818 0014 Ilda ri,=ttypid ;TTY PID level
4CBA 4078 1750 call rstart

endif

4C8E 90ES8 tr loopmv
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IMPDDT.PLR; 1 PAGE 3 IMP’s DDT code

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

EFQO implnk= 0357_ H8 snominal link to use’
4C90 1076 routine cntlc, uses ri1, arg r3-rS
4C92 4078 479C call iddtout,’C ;echo a "C" for crosspatching
4C96 0043
4C98 4875 ifnot r5 s ¢pfx :two args
4C9A BAQE
4C9C 1056 SAVE RS
4C9E 7058 G62E2 LDA R5,MINE
4CA2 4EDA1 CMP RS5,= D1
4CA4 9106 BE ISTR
4CA6 4078 44CA CALL RUBOUT
4CAA E10E Trap 416,<;Invid attmpt to use Xpatch - page 63>
4CAC 6056 RESTORE RS
4CAE 6006 RETURN
ISTR:
4CBO 6056 RESTORE RS
4CB2 4848 OQOFD Lda r4.# HFD ;default ddt fake
endif
4CB6 4C48 8000 ior rd4,#getpri ;always priority
4CBA 3048 7284 sta rd4,ccled+hstl ;set up dest host
4CBE 3038 7286 sta r3,ccled+dst] ;put into leader
4CC2 4078 44D4 call argreset ;reset arguments
4CC6 90F4 endroutine cntilc .
FCOO 0200 $dopatch ddtdispi< 03*words>, DDTCode
43A6 4C90 cntlc

FCOO 0200 page DDTCode
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4Cccs
4CCA
4CCE
4CDO
4CD2
4CD6
4cbs

4CDA
4CDC

4CDE
4CE2
4CEG
4CEA
4CEE
4CF2
4CF4
4CF8
4CFA
4CFE
4D0O0
4D02
4D04

4D06
4D08

4D0A
4D0OE

4pD10
4D 14
4D16
4D1A
4DA1E
4D22
4D26
4D28

4D2A
4D2E
4D32
4D34
4D38
4D3C

FCOO
43BE
FCOO

1076
7018
4ES 1
2107
7018
4E91
9103

E10F
6006

7078
3078
7018
7878
4E78
9207
7618
910C
7E18
9109
A2F8
4C17
48F4

8802
SOEA

561F
81FC

4078
QO04F
4878
4818
3578
7778
SAQ2
4A98

4078
4078
465E
7078
3078
S0D0

0200
4ccs
0200

G2E2

4C44

4c42

479C

0010
0046
62AE
G62AE

4798
4820

00D2
FCO4

1301 PLURIBUS V2.9B 25-Jun-87 10:57:29

PAGE 4 IMP's DDT code

:IMP’s Control-0: turn override on/off
routine cntlo, uses ri
LDA R1,MINE
CMP R1,= D1
BE MSTR
LDA R1,0VRTAB+2
CMP R1,= D1
BE MSTR
NOTME :

Trap 417.<;Invid attmpt to enable ovride - page 64>

RETURN
MSTR:
setmap m2,mapfak

lda r1i,ddtled+dst]
1dab r7,ddtled+hst1+1
ifnot r7 >= #OFC & r1 = mine } byte ri

:need Fake page

PAGE 65

;check for wvalid NCC site
m24nccimp

s11 r7.8 scombine host, imp

jor rd,r7
lda r7,=lovrtab
repeat
if loop
return
endif

until r1 = ovrtab(-r7) :got a okay source

endrepeat
endif
call iddtout, ‘0 itype the char
lda r7,#ovrbit ;now flip switch
lda r1,='F : turn of £?
eorm r7,anom
tst r7,anom
ifnot zero inope, now is on
add r1,='N-'F
endif
call ddtout
call itextout, %3space

setmap m2,mapv?2

RETURN
endroutine cntlo

$dopatch ddtdisp+< 017 *words>,DDTCode
cntlo
Page DDTCode

;change what we type

;don’t need fakes no mo’

469
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IMPDDT.PLR: 1 PAGE 5 OPHELP: IMP Operator commands

.5title OPHELP: IMP Operator commands
;some routines to facilitate ophelps
.comnt
NEWARG to put something into the DDT input buffer and

prefix with whatever already in buffer
PUTARG to just put something into buffer. |

4D3E 1076 routine newarg, arg ri

4D40 1016 save ri isave this

4D42 4078 479C call iddtout, ascicomma type a comma

4D46 002C

4D48 7078 A2B4 lda r7,ddaccum+foo ;get accumulated argument
4D4C 7278 AZ2BE6 add r7,sum+foo ;add whatever

4D50 3078 G2BA sta r7,prefix i to make prefix

4D54 3008 62BO set pfx

4D58 6016 pop ri sget number back

4D5A 9002 entry putarg

4D5C 1076

4DSE 3018 G2B4 sta ri,ddaccum ;5ave new argument

4D62 3008 62B2 set samething ;and say it exists

4D66 4078 4830 call numout

4D6A 7078 A2BC lda r7, locopen+foo ;stop unexpected stores
4D6E 6006 endroutine putarg pinewarg

.comnt |

TLOOKUP to get char from tty and check if match char
in table @inline 1, then return corresponding entry
from inline 2

4D70 6047 routine tlookup, inline rd4, inline r5, result r3, uses ri1/r3-rs
4D72 6057
4D74 1076
4D76 4078 4D98 call opget ;get char to match
4DTA 4834 lda r3,r4 ;save start

repeat
4D7C 6874 ldab r7,(rd)+ ;get char from table
4DTE 8AOQ6 if zero :no chars l1eft .
4DBO 7078 A2BC lda 7, locopen+foo :close any open location
4D84 6076 fail return i lose '
4D86 4FFO
4D88 4007

endif

4DBA 4ET7H until r7 = ri ;ygot right one
4D8BC 81F8

endrepeat
4D8E 4943 sub rd,r3 ;how far we’ve gone
4DS0 A2CH s11 r4,1 ;get dispatch/value/data
4D92 4A45 add r4,r5 ; out of table in r5
4D94 5034 lda r3,(-r4) ;get proper argument

4D96 6006 endroutine tlookup
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IMPDDT.PLR: 1 PAGE 6 OPHELP: IMP Operator commands

.comnt |A character get routine that ignores semis from
TTY/DDT fakes. returns ri

4D98 1076 routine opget, result ri
repeat
4DSA 4078 47DO call ddtget
409E 4E18 Q03B while r1 = #semicolon
4DA2 8104
4DA4 4078 4798 call ddtout :send back
4DA8 90F9 endrepeat

4DAA 6006 endroutine opget



Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10:57:29
IMPDDT.PLR; 1 PAGE 7 OPHELP: IMP Operator commands

.comnt | don’t want this this time
;get message generator parameters
routine opmessgen

call opget

ifri=#M ;right confirmation
lda r1,#faktyp page setting
call putarg iput into ddt’s stuff
Ida ri, #mgnl where it is
call newarg

endif

endroutine opmessgen

$dopatch ddtdisp+<’G*words>,ddtcode
opmessgen+ovrrid
page ddtcode

.comnt | don‘t want this this time
;set up lights
routine oplites

call opget
lda r7,#watchi where to put
and r3, #packm ;just offset
ior r3,#m2 ; through m2
lda r2,mapvar ;default map if none given
if r5 ;ipfx ;map given
lda r2,1map(r4) viprefix ;use logical only
endif
ifnot r1 = #'U ynot upper 1ight
add r7,#watch2-watchi imaybe lower
ifnot r1 = #'L inot lower
ifnot r1 = #'R ;not reset- no good
return
endif
ida ri,#watch ;it’'s a reset,
sta ri,watchi ;so fix upper
1da r3,#watchh ;set up for lower
endif
endif
sta r3,(r7)+ ;;watchi watch2 ;set address
sta r2,(r7) ;;watmi watm2 ;and map

endroutine oplites

$dopatch ddtdisp+<’L*words>, ddtcode
oplites+ovrrid
page DDTCode

PAGE 68
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uribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10:57:22 . PAGE 69
IMPDDT.PLR; 1 PAGE 8 OPHELP: IMP DOperator commands
.comnt |

do modem and host ophelps

"M" gets modem, "H" gets host

"B" returns block, "L" loops at interface, "M" loops at Bell modem
"U" unloops |

4DAC 1076 routine opmodem
4DAE 4A38 0018 add r3,#<<m2pblk-h2pblk>/words>-nfh ::ddaccum sum
4DB2 9002 entry ophost
4DB4 1076
4DB6 4078 44D4 call argreset ;get rid of current input
4DBA A2B1 s11 r3.1 ; iddaccum sum :byte index
4DBC 4AB8 add r3,#nfh2
4DBE 4B38 OOFF and r3.# HFF ;remove byte overflo if any
4DC2 4E38 0048 if r3 <= #m2pend-h2pblk ;make sure reasonable
4DC6 9COE
4DC8 T702B 6326 lda r2,h2phlk(r3) :get block (lge modem # get host})
4DCC 990B ifnot odd ;block exists
4DCE 4B28 7FFE and r2,#7FFE :neg (when device goes) OK
4DD2 4078 4D70 call tlookup, blist, ctable ;decide what to do
4DD6 4DES8
4DD8 A4DEE
4DDA SAQ4 ifnot Ffail ;okay to do
4DDC 4812 Ida r1,r2 ;move block around
4DDE 4073 call (r3) ;do it
4DEQ 6006 return
endif
endif
endif

4DE2 4078 44CA call rubout
4DE6 90FD endroutine ophost
FCOO 0200 $dopatch ddtdisp+<’M'words>,ddtcode
443A 4DAC opmodem
FCOQ 0200 $dopatch ddtdisp+<‘H*words>,ddtcode
4430 4DB4 ophost

FCOO 0200 Page DDTCode
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IMPDDT.PLR; 1

4DE8
4DES
4DEA
4DEB
4DEC

4DEE
4DEE
4DFO
4DF2
4DF4

4DF6
4DFA

4DFC
4EQ0

4EQ2
4E04

4E06
4EOQA
4EOQOC
4EQE
4E10
4E12
4E16
4E18

4E1C
4E20

4E22

4D5C
4DF6
4DFC
4EQ2

4818
9005

4818
9002

4890
1076

T07A
7077
AGF8
4EF2
8104
301A
9003
301A

4078
465E

6006

4000

8000

0020

0024

001E

4820

PLURIBUS V2.9B 25-Jun-87 10:
PAGE 9 OPHELP: IMP Operator command

blist: .asciz /BLMU/

.even

table ctable

putarg B
intloop H o
modloop H e
unloop ;U=

endtable ctable

;:1loop interface
intloop:

1da r1i,#hloopi’
br blkinsrt

internally

iimloopi

;loop interface at modem (modems and
modloop:

lda ri,#mloope
br blkinsrt

;clear all loops
unloop:
ida ri,#0

routine blkinsrt

1da r7,iobloc(r2) ;distinguish

1da r7.(r7) :get devtyp.
srl r7,8 ;just devtp
if r7 = #hostid_-8 ;a host

sta ri,hiloop(r2) ;set the bit

else

sta ri1,mloop(r2)
endif
call itextout, %3space

endroutine blkinsrt

57:29
s

PAGE 70

return block address
loop at interface

loop externally at modem
unloop modem/host

VDHs )

between host and get device addr

. devnum
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IMPDDT.PLR; 1 PAGE 10 OPHELP: IMP Operator commancls

.comnt | IMP panic and nice starts, loads, halts here|

.comnt |NICE stops: dispatched from "N"|

opnice:
4E24 1076 save r7
call tlookup, stops, nstpflags :get confimation char, then flag
4E26 4078 4D70
4E2A 4ESS8
4E2C 4EG2
4E2E 9006 br pstops
.comnt |PANIC stops: dispatched from "P"|
oppanic:
4E30 1076 save r7
call tlookup, stops, pstpflags :get confirmation char and thend4E32 4078 4D70 save r7
4E36 4ES8
4E38 4ESC
.comnt |c0mm0n routine to put flag into nice stop]|
pstops:
4E3A SAOC ifnot fail
4E3C 7078 62B4 if ddaccum = #dempas ;good password
4E40 4E78 CAFE
4E44 8107
4E46 3038 651C sta r3.nsrtf
4E4A 4078 4820 call itextout, %3space
4E4E 465E
4E50 6006 pop rO preturn
endif
endif
4E52 4078 44CA call rubout :no good
4E56 6006 pop ro
4E58 48 stops: .asciz /HSR/ ;halt, start. reload
4ESS 53
4E5A 52
4ESE 00
.even
4ESC table pstpflaas ;panic stop flaas
4E5C 0003 p.halt
4E5E 0001 p.restart
4EG0 0002 p.reload
endtable pstpflags
4EG2 table nstpflags :flags for nice stop
4EG62 FFFF n.halt
4E64 FFFD n.restart
4E66 FFFE n.reload
endtable nstpflags
FCOO 0200 $dopatch ddtdisp+<’N*words>,ddtcode
443C 4E24 opnice
FCOO 0200 $dopatch ddtdisp+<’P*words>, ddtcode
4440 4E30 oppanic

FCOn 0200 paae DDTCoce
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IMPDDT.PLR; 1

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

.comnt |Return iokill address: dispatch on "K"|

4E68
4EGA
4EGE
4E72
4E74
4E76
4ETA
4E7E

4E82
FCOO

4436
FCOO

1076
4078
4E18
8108
4880
4078
4818
4078

6006
0200

4E69
0200

4D98
0049

4D5C
411E
4D3E

routine opkillio
call opget
ifr1 = #1

lda ri,#0 ;page to find iokill
call putarg
lda ri1,#iokill
call newarg
endif
endroutine opkillio

fdopatch ddtdispt+<’'K*words>, ddtcode
opkilliotovrrid
page DDTCode

.comnt |get help for a neighbor asking for reload
dispatch from "R"|

4E84
4EB6
4E8A
4EBE
4E90
4E94
4E98
4E9A
4E9C

4EAO
FCOO

4444
FCOO

1076
4078
4E18
8107
3038
4078
465E
9003
4078

6006
0200

4EBS
0200

4D98
004E

6566
4820

44CA

routine opreload
call opget
if r1 = #'N ;good confirm

sta r3,pchelp ; iddaccum sum ;where to send setups
call itextout, %3space

else
call rubout
endif
endroutine opreload

$dopatch ddtdisp+<’R*words>,ddtcode
opreload+ovirrid
page DDTCode

.comnt |Clear traps: <esc>|

4EA2
4EA4
4EAB
4EAA
4EAE
4EB2
4EB4

4EE8
4EBC

4EBE
4ECO

4EC4
4EC8
4ECC
AECE
4EDO

4FED4

1076
4078
0024
4078
4E18
810F
4838

574B
88FE

49B1
3038
0001
7038
4078
465E
9003
4078

6006

479C

4D98
0043

0O0A2

AOCO

6206

A162
4820

44CA

routine opclearill
call iddtout, ‘%

call opget
if r1 = #'C ;conf irmed

lda r3,=cilend-cilovf
repeat

tst rd,cilovf+foo(-r3)
until loop
endrepeat

sub r3,=1 ;:minus swhat a bum: set r3 minus

sta r3.dinit iset flag to refresh display
.1if nz PSE ;
1da r3,pilovp+foo
call itextout, %3space rconfirm
else
call rubout
endif

endroutine opclearill
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IMPDDT.PLR: 1 PAGE

FCOO 0200
4306 4EA2

PLURIBUS
111

opclearill

V2.9B
OPHELP:

25-Jun-87 10:57:29
IMP Operator commands

PAGE 73
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IMPDDT.PLR; 1 PAGE 12 OPHELP: IMP Operator commancs

;DDT timeout dispatch

FCOO 0200 page DDTCocde

4EDG ddttab=.
4ED6 0000 .word O

vdhp4d :

4ED8 1CBC tosst

4EDA pddttab=. ;points to free entry in ddttab
4EDA 0000 .word O
4EDC 0000 .word O
4EDE Q00O .word O
4EEOQO 0000 .word O
4EE2 0000 .word O
4EE4 Q000 .word O
4EE6 0000 .word O
4EE8 0000 .word O
4EEA 0000 .word O
4EEC 0000 .word O

eddttab:

4EEE 0000 .word O ;end of list

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

.if nz pddttab-<eddttab-words> if any room left
$dopatch pddttab, ddtcode ;add the entry
subrt
pddttab=. ;get set for next entry
tosst
.word O
Liff
.error DDT timeout 1list overflowed
.endc
.endm

;get table into page pointer
FCOO 0200 $dopatch mO#%topntr, ddtcode
40BC 4ED6 ddttab

0008 .radix 010 ioctal for everybody else



Pluribus IMP 1301 PLURIBUS V2.98B

IMP.MAIN; 1 PAGE 7.4 OPHELP :

.INSERT "DISPLY"
.INSRT DISPLY

25-Jun-87 10:57:29
IMP Operator commands

PAGE 75
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DISPLY.PLR;1 PAGE 1 IMP video display handler

.stitle IMP video display handler
0010 .Radix H10 ;this source in hex
Q000 .parity O ;7 bit ascii here
page Vars

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

page DDTVars

SB3E dspsp: blkw 1 .
SB40 dssyssp: blkw 1

5842 stack ds,< D12>

5B5A

5B5A

;some useful display characters:
o008 home= 010 :home char on infotons
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DISPLY.PLR; 1

162A
162C
1630
1634

1076
4078
4078
6006

OFBC
1650

SB3E
SB40
72A4

B2A4

S5B40
5B5A

5B3E

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 77

PAGE 2 IMP video display handler

page LCoce

routine jdsply. uses ri-r5

call Finddt ;get the DDT page
call dsppol ;and poll DISFLAY
endroutine jdsply
page LCode
routine dspsleep, local ri-r5
sta sp,dspsp ;save our stack
lda sp.dssyssp ; and get system’s stack
unlock mi#ddsplok ;release both stacks
pop roO ireturn to system
dsppol: ;entry from system
save r7 ;save return
lock r7.,dsplok ;get control of stacks

sta sp.dssyssp :save system stack

lda sp,#dsstack ;default stack
lda r7,r7 1 idsplok
bo dsplyloop ;broken lock- reset

lda sp,dspsp :get display’s stack

endroutine dspsleep
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1674

0001

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE

PAGE 3 IMP video display handler

;table of addresses to d
.if z PSE

.comnt |
table dsploc
mapcom
maprel
mapddt
mapddt+2
mapddt+4
mapddt+6
mapvar
mapvar+2
mapvar+d
Imap+jinvarsp
Imap+%nvarsp+2
maprel+%ncodep
mapdd t+¥ncodep
mapdd t+%ncodep+2
mapddt+%ncodep+4
mapddt+/ncodep+6
endtable dsploc

JAEF i1z PSE

table dsploc
.rept D16
hdisp+<.rpcnt*vwords>
.endr

.rept D8
mdisp+<.rpcnttwords>
.endr

endtable dsploc

isplay.

:ARPANET case:

vimapcod if imp is Lthere
vimapfak :if imp is there
yimaptip :if tip is there

timapv2 ;if imp
s imaptvr
samapbt if imp
; imapb2

; imapcod+%ncodep
i imapfak+incodep
;imaptip+incodep

1PSE case

;hosts

; modems

78



.endc

12 PSE
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DISPLY .PLR: 1 PAGE 4 IMP video display handler
dsplyloop:
repeat iwhile the seas are wet
repeat
16A4 4078 1636 call dspsieep
16A8B 4ACH add r4,#1
16AA 4B48 OOFF and rd,#0FF
16AE BAFB until zero ionly every 6 seconds
endrepeat
16BO 7078 626GA ifnot dspflag iokay to display
16E4 BAZ2A
16B6 7078 A206 if dinit+foo ;need to display traps
16BA 9A27
16BC 4078 171E call idspout, asciff :move to home on some terminals
16C0O 000C
0001 .if nz PSE ;Platform: display modem/host status
16C2 48BA0 lda r2,#0 ;index into table of maps to display
repeat ;write maps
16C4 601A 1674 lda ri,dsploc(r2)+ :a variable to write
16C8 7011 lda rt1,(r1) ;its contents
16CA 4078 103C call hexout, dspout ;type this map
16CE 171A
16D0O 4078 171E call idspout, ascispace :space in between
16D4 0020
16D6 4E28 0030 until r2 >= #ldsploc send of table
16DA 92F5
endrepeat
16DC 4078 170A call dspeol
.endc ;inhz PSE
16EO 48A0 lda r2,#0 vindex to traps
repeat
16E2 48BA lda r3,#1cilbuf/words ;counts up to next trap
repeat iprint trap line
16E4 601A 60C2 lda ri,cilops(r2)+
16E8 4078 103C call hexout, dspout ;display number
16EC 171A
16EE 4078 171E call idspout, ascispace
16F2 0020
16F4 49BA1 sub r3,#1 ;count one word
16F6 BAF7 until zero ;until next trap
endrepeat
16F8 4078 170A call dspeol ;set up next line
16FC 4E28 0Q0AO until r2 >= #cilend-cilops suntil past end
1700 8204
1702 707A GOC2 while cilops(r2) :stop after first zero
1706 B8AEE
endrepeat
endif
endif

1708 90CE endrepeat ; forever



Pluribus IMP

DISPLY.PLR:1

170A
170C
1710
1712
1716
1718

171A
171C
17T1E
1720

1722
1726
1728
172A
172C
1730
1734
1738
173C
173E

1076
4078
000D
4078
000A
6006

1076
9003
6017
1076

4078
6296
810B
48F6
3078
4878
30F8
4078
90F3
6006

171E

171E

OFD2

6274
0014
00AC
1636

1301 PLURIBUS V2.98 25-Jun-87 10:57:29 PAGE BO

PAGE 5 IMP video display handler
routine dspeol, uses ri

call idspout, ascicr

call idspout, ascilf
endroutine dspeol

routine dspout, arg ri

entry idspout, inline ri, uses ri
repeat
call rbfput, ttyobf stry to put char on tty
while equal sbuffer full- wait

set dsppok = f#dsppid

set ®pid = #ttypid ;start the terminal running
call dspsleep
endrepeat
endroutine dspout
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DISPLY.PLR; 1 PAGE 6 IMP video display handler
;two routines to control display (called via ddt)
1740 1076 routine cntll, arg ri
1742 4078 4798 call ddtout ;clear screen
1746 4878 8000 lda r7,#sign
174A 3478 6206 iorm r7.,dinit ;mark screen as needing display
174E 6006 endroutine cntli
FCOO 0200 $dopatch ddtdispatch+< 014*words>, DDTCode
43B8 1740 cntll
FCOO 0200 page DDTCode

;turn display on and off. Dispatched from D

4EFO 1076 routine dspswitch, arg ri
4EF2 4078 4820 call itextout, dsptxt
4EF6 4F 16
4EF8 4818 QO4E ida r1,#'N ;default to typing "n"
4EFC 7078 A26A lda r7.,dspflag+foo :check flag
4F00 8AOS if zero ;was off, turn on now
4F02 3008 626A sta rO,dspflag
4F06 4818 0046 1¢a. ril, . #"F ’ ;to type "off"
endif

4FOA 4078 4798 call ddtout ; type last char
4FQE 4078 4820 call itextout, criftxt
4F12 458BE
4F 14 6006 endroutine dspswitch
FCOO 0200 $dopatch ddtdisp+<4*words>,ddtcode
43A8 4EFO dspswitch
FCOO 0200 page ddtcode
4F16 44 dsptxt: .asciz /DO/
a4F17 4F
4F18 00

.even

0008 .radix 010 :default octal for the rest
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IMP.MAIN; 1 PAGE 7.5 IMP video display handler

.INSERT "IMP.LOCAL",LOCAL
.INSRT IMP.LOCAL
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IMP.LOCAL: 1 PAGE 1

PLURIBUS V2.98B

25-Jun-87 10:57:29 PAGE 83

IMP video display handler

.stitle IMP local memory code

Page LCode
.comnt |

Call rstart via r7 with a pid
in a circular buffer (ring),
the ring. r2 and r3 are destroyed;
trap and ignore the call.

The specified pid
small pid assigned. Each time rstgo
one and only one pid from ring,

l

in ri.
if that pid
if the ring is full

is poked by rstgo,

The pid will be saved
is not already stored in .
rstart wil]

which itself has a very
is run, it pokes

and removes that pid from ring.

1750 7038 A4B2 Rstart: 1da r3.ringlk ;lock the ring structure.

1754 9AFE bz .-4 ;wait until we own the ring.
1756 7038 64B6 lda r3,ringf ;pointer to first entry in ring.
175A 7028 64B4 lda r2,ringc ;number of entries in ring.

175E 9A11 bz rst0o2 ;empty, don’t search ring. p
1760 GE13 rst00: cmpb r1,(r3)+ ;Is this pid value already in ring?
1762 9113 be rsto3 ;found, don’'t enter same pid twice.
1764 4E38 64D0 cmp r3,=ringe ;Last byte in the ring?

1768 9203 bg rsto1 ;no, continue search.

176A 4838 G4B8 1da r3.=ring ives, re-initialize pointer.
176E 49A1 rst01: sub r2,=1 ;look at next entry.

1770 BAF8 bnz rstQO

1772 7028 G4B4 lda r2,.ringc ;enter another pid inteo buffer.
1776 4E28 Q018 cmp r2,=ringln ;is the buffer full?

177A 9203 bg rst02 ino, all is well.

177C E2C8 Trap 1310,<:ringc overflow in rstart - page 82>
177E 9005 br rst03 iring is Full, take error exit.
1780 4AAA1 rst02: add r2,=1 s increase number of entries.
1782 3028 G4B4 sta r2,ringec

1786 3813 stab r1,(1r3) :5tore the pid in the buffer.
1788 3008 A4B2 rst03: wunlock ringlk ;unlock ring. K
178C 48B2 lda r3,=stkpid ;Poke the restarter pid so

178E 30B8 0OAC sta r3,fpid :remover (Rstgo) will be run.
1792 4007 jmp (r7) :return to caller.
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IMP.LOCAL; 1

1794
1798
179C
17A0
17A4
17A6
17AA
17AE
17B2
17B6
17BA
17BE
17CO

17C4

7078
3078
7018
7418
8910
4078
7078
3078
3078
7078
3078
48894
4078

4008

00BO
FCOO
5DBC
S5EBO

0990
00DOo
FCo2
FCO6
00oD2
FCO4

1750

1086

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 84
PAGE 2 IMP local memory code

sroutine to call block transfer routine BLT
;runs at very low priority (4)
;calls rstart if still more to do upon exit

bltcal: setmap mQ,maprel

lda r1,bltst ;ibltact

ior ri,pkcst ; ipkcact

if odd ;if either ELT or PKC active
call polblt spoll BLT process
setmap <mi,m3> ,mapvar ;all maps were smashed

setmap m2,mapv2

lda ri,=bltpid
call rstart
endif
jmp loopm
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IMP.LOCAL; 1 PAGE 3 1IMP local memory code

;shared reliability timeout routines
; test ré to see if it is a subroutine call

; call return with r2 = target of caller
; retx doesn’t check r2

.comnt |
retchk: cmp r2,-2(re6) ;does call target match?

qutpat retug ;tsk

bne retul3 ino: return not-equal condition
retx: lda r5,-4(r6) iwas it a jsb r7, 2

gutpat retuq stsk

cmp r5,=.first jsb r7,0
retud: jmp (r7) ;fail returns not-equal condition
retuq: rst %e ;clear equal flag.

jmp (r7) ;return not-equal
FCOO 0400 Page PkgCode

;routine to put a broken packet on diagnostic queue.

41AA 1076 routine ckqgput,arg r2
41AC 4078 146C call wheorb,whm2i?whf2h ;move to fake queue.
41BO COQO
41B2 7078 AFCA lock staiocb+lockfd ;enqueue bad guy
41B6 9AFE
41B8 30AB 63C2 sta r2,eeckg
41BC 3028 63C2 sta r2,eckq
41CO 3008 AFCA unlock staiob+lockfd
41C4 7078 00B6 1da r7,mapfak
41C8 3078 FCO4 sta r7,%map2
41CC 3008 9ECe sta ro,m2#<dgsb+snon>
41D0 7078 0QO0D2 Tda 7 ,mapv2
41D4 3078 FCO4 sta r7,%map2

41D8 6006 endroutine ckoput
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IMP.LOCAL: 1 PAGE 4 IMP local memory code

Page lLcode
.comnt |
1pcksubr - store packet length from r3, then cksum packet.
pcksubr - cksum packet to length in bufe.

These routines are the system’s packet checksummer . Stores
(1pcksubr only) packet lenath, 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.

17c8 1076 routine lpcksubr,arg r1/r3,local r5.result r3
17CA 1056 .
17CC 49B2 sub r3,=hrdoff :compensate for hardware offset.
17CE 3039 0090 sta r3,bufel(ri) :save buffer end pointer.
17D2 9003 entry pcksubr,arg ri1,local r5,result r3
17D4 1076
17D6 1056
17D8 7039 0090 lda r3,bufel(ri) :buffer end pointer.
17DC 4AB2 add r3.=hrdoff :compensate for hardware length offset.
17DE 4BFO lda r7,=0 ;figure out where to start subchn
17EQ 4973 sub r7,r3 ;negative length.
17E2 AGEA1 srl r3,1 ;initialize checksum to include Tength.
17E4 4851 1da r5.r1 ;address of buffer to checksum.
17E6 407F 1888 call subchn(r7) :checksum packet.
17EA 8AO5 if zero :checksum good.
17EC 6056 return zero
17EE 6076
17F0 4FFO
17F2 4007
endif -
17F4 6056 endroutine 1pcksubr ;,pcksubr ;normally returns non-zero.
17F6 6006

; subtract chain
:r3: accumulates checksum
:r5: pointer to what to checksum

0048 .rept D72
.Xlist
sub r3,(r5)+
ST ist
Lendr
1888 4007 subchn: jmp (r7)
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IMP.LOCAL;1

188A
188E
1892
1894
1898
189C
18A0
18A4
18A8
18AA
18AE
18B0O
1884
1888
18BC
18C0O
18C4

18C6
18C8
i8cc
18CE
1802
18D6

18D8

701B
706C
SAFE
304B
4828
3028
301B
706C
8A04
4868
AGEA4
4A68
306C
300C
786C
30E8
4007

1076
7028B
9A06
3528
4078
2000

6006

0004
405C

O00E
4008
oooc
0004
OO0SE

76FO

0100
00SE
405C
000E
00AC

0O00E

OO00E
1332

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 87
PAGE 5 1IMP local memory code

chEEEFF R AR Ot iRt et

put leaders onto the control queues
also see rfledp/ledpc
called from hi, forus,dedtrn, and impdwn
ri is destroyed
r2 is destroyed
r3= transaction block (preserved)
rd= host parameter block
ré is destroyed
r7= entry
;. uses temp?2
;enter at ledpO with leader already set-up
renter at ledp2?2 with new trhstl in ri1 (forus)
;enter at ledpf to fix up leader queue (see dedtrn)

page LCode
ledpO: 1da ri,trhsti(r3) iwill copy back
ledp2: 1da r6,lockih(rd) ;lock the host
bz .-4
sta rd,trhost(ra) inew owner

lda r2,= H4000+ttledr
sta r2,trntim+<0*trstat>(r3)

sta ri,trhst1(r3) ;maybe new if enter. at ledp2
1da r6,nxtled(r4) ;any leaders pending here?
bnz ledp1t \yes g

ledpf: 1da r6.=-trnblk(r3) :no, get our trnblk offset
srl rG,4d

ledpi: add r6,= H100 iand count this new one
sta ré,.nxtled(r4d) ;into host’s pointer

unlock lockih(r4)
ldab ré6,hotpid(rd)
sta r6,epid

jmp (r7)

;call here via r7 to flush trpack if it exists
;r3 has trnblk address

routine trnfls, uses r2, arg r3
lda r2, trpack(r3)
ifnot zero
eorm r2, trpack(r3)
call flush,whhi

endif
endroutine trnfls
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18DA

18DC
18EQ
18E4
18E6
18EA
18EE
18FO
18F4
18F8
18FA
18FE
1800
1904
1906
1908

190A
190E
1910
1914

1918
191C
1920
1924

000A

7049
703C
9AFE
705C
701C
9A24
703D
4F38
8A14
4F38
9A06
702C
EGO4
48B4
901E

701C
9AFE
703C
408C

300C
307C
300C
4008

81CO
404E

0020
0054

e]e]e]es
2000

0100

0034

405C

Q056
0050

405C
0050
404E
108E

PAGE 6 IMP local memory code
::ﬁﬂ:*#**'ktt** imp to host EE RS R
page HLCode

i pid entry ih
+ start of main loop ihnext

nonops: H8+2 ::hosfake hostip ;bit table of host types
;fakes and TIPs get no nops

ih: lda rd4,.mblks(ri)

1da r3,ihloc(rd)

bz .-4

lda r5,iobloc(rd)

1da r1,ihgoin(rd) ;also not uncer lockih

bz ihro ;host timed out - reset the world

lda r3,statoh(r5)
tst r3,=hbusy

bnz ihdb2 ;hardware not yet done
tst r3.=hquit .
bz ihqg05 ;no quit

1da r2,hisp(rd)
Trap 3004,<;Host output err - page 87>
1da r3,=hstqut

br ihrs
ihgo5: 1da ri,lockih(rd)
bz .-4

Tda r3, ihwg(rd4)
jmp ®@ihlo(rd)

ihdba: unlock lockih(rd)

ihdb: sta r7,ihla(rd)

ihdb2: wunlock ihloc(r4)
tr loop
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IMP.LODCAL: 1

1928
192C
1930
1932
1934

1936
1938
193C
1940
1942

1944
1948
1944
194E
1950
1954

1958
195C
1960
1962
1966
1968
196C

1970
1974
1976
197A
197E
1980

1984
1988
i98cC
1980

1894
1996
199A
199E
19A2
19A6
19A8

19AC

1918
Q01F

jelelo])
1000

405C
0002

0100
000C

0054
7210

QO01F

Q01F
6512

2F40

O2F8
4068

5C1A

0060
5C06
0064
5C06

PAGE 7 IMP local memory code

swait software reset completion

ihdeO: jsb r7, ihdba isleep a bit

ihdead: ldab r3,hihd(r4) :hi sighals via hihd
cmp r3,=hninit ;4 means resetting
be ihde iresetting still
br ihr7 ;for a reset sequence

ihroO: lda r3,=htardy

if statin(r5) .nbit. #hready

lda r3,=hrdown

endif
ihrs: lock lockih(r4d) inow lock host
ifnot hostyp(rd) ;1hosreal ;can’t reset fakes

lda r7,=hreset+<<data& HF>/words>

sta r7.statoh(r5) ;:ihledr :reset output

endif

set ihgoin(r4)

if rd <> #fakeh3 ;dont try to discard discard
if byte r3 <> hihd(r4d) :no change

stab r3,hihd(r4)
set ophgo

endif
ihri: call ledget
br ihri :more on leader queue
1da sp.=1stack
set r2 = ihbuff+foo(rd) iwas a buffer being sent?
ifnot zero iyes
call ihdmpb mark buffer inc., dump it
endif :

1da 1r5,=shql(rd)
call ihdump
lda r%,=shpqg(r4)
call ihdump

endif
ihrT: lda ri1,=5
sta ri1.specal(rd)
lda r7.hostyp(r4d) ;get the host type
lda r7.bittab(r7) ;get NONOPS bit, this type
if r7 .nbit. nonops ;if this host is normal
ldab r7,homode+foo(rd) :then start old format
endif

call ihdba ;sleep here
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:r3= gueue to use
;r7=time to use

19B0O 4868 04BO ihnext: lda r6,=sec30

19B4 306C 0052 sta r6,ihtt(ra)

19B8 703C 005A lda r3,specal(rd)

19BC 8A10 bnz iht ;special control message
19BE 4078 2F40 call ledget

19C2 9042 br ihctl ;non empty control queue
19C4 483C 0064 lda r3,=shpql(r4) !
19c8 7063 lda r6,(r3)

19CA 8947 bno ih5 ;non empty priority queue
19CC 49B4 sub r3,=shpg-shq

19CE 7063 lda r6,(r3)

19D0 894D bno ih6 ;non empty regular queue
19D2 300C 405C unlock lockih(r4)

1906 701C 4052 ihO: Ida ri,ihtt+foo(r4)

19DA 903C br ihd

19DC 4B38 O001F ihit: and r3,= H1F

19EQC 49BA1 sub r3,=1 .
19E2 303C 00S5A sta r3,specal(rd) ;number of nops to send
19E6 9A22 bz ihn2 :now send a reset 2
19E8 781C 001iC ldab r1,homode(r4)

19EC BAOB bnz ihni ;if already in new format
19EE 300C 405C unlock loekih(rd) )
19F2 4818 0400 lda ri1,=cnop* H100 ;send an old nop
19FG 486C 8012 lda r6,=ihledr+hendf+2(r4)

19FA 4078 5BCC jsb r7,ihls

19FE 4078 19iC jsb r7, ihdb

1A02 300C 405C ihnt: unlock lockih(r4)

1A06 781C 0029 ldab ri,hihost+1(rd) :send a new nop
1ACA 301C 0014 sta ri,ihledr+hsti(r4)

1AQE 7018 G62E2 1da ri1.mine

1A12 301C 0016 sta r1i,ihledr+dsti(r4)

1A16 701C 4018 lda ri,ihledr+midl+foo(rd) ;:subtyp
1A1A 4818 OFQO 1da ri,=hicode

1A1E 48B4 1da r3,=cnhop

1A20 486C BO1B lda r6,=ihledr+hendf+midl(rd)

1A24 4078 5BCC jsb r7.ihls

1A28 9015 br ih4d

1A2A 4818 OFO0 ihn2: 1da ri,=hicode ;send a new reset

1A2E 48EA lda r3,=creset

1A30 301C 0010 sta ri1,ihledr+netli(rd)

1A34 303C 0012 sta r3,ihledr+typl(rd)

1A38 783C 401F ldab r3,hihd+foo(rd) ;thostup

1A3C SAQ5 bz ihctl

1A3E 703C 402C lda r3,deadsc+foo(rd)

1A42 3008 6512 sta roO.ophgo

1A46 300C 405C ihctl: unlock lockih(rd)

1A4A 486C 8018 lda r6,=ihledr+hendf+midi(r4)

1A4E 4078 5BG8 jsb r7,ihlsn s leader words in place

1A52 4078 191C ih4: jsb r7,ihdb ;wait for control or nothing to do

1ARE aQnAn ihidla: hr ihnext
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1A58
1ASA
1ASE
1AG0
1A64
1A68
1AGA
1AGE
1A72
1A74
1A78
1A7C
1ATE
1A80

1A82
1A86
1A8A
1A8C

1A90
1A94
1A96
1A9A
1A9C
1A9E

1AA2
1AA4
1AAB
1AAC
1ABO
1AB2
1AB6
1AB8
1ABC
1ACO
1AC4
1AC8
1ACA
1ACE
1AD2
1AD4
1AD6
1ADA
1ADC
1AEOQ
1AE2
1AE4
1AEG
1AEA
1AEE
1AF2
1AF6
1AFA
1AFE
1BO2

4873
702C
9908
702A
T12E
8B0O3
487C
303C
7027
T06A
7168
4EE2
8202
48E2

306C
4EG8
8203
307C

703C
7023
4078
0040
8A03
4008

4861
300C
781E
TO3E
9908
7018B
Ad494
4B18
7C1B
483C
4878
2073
T07E
4B78
2073
2013
T07E
2073
TOTE
2073
7076
3073
7078
3078
786C
4B68
4A6C
4078
4078
40C

0060

0350
0350

0060
0056

0350
62DA

0052
0258

0056
0056

14FC

5D82

405C
0009
oo8cC

G65B6

8700
G65B4
0010
OFQ0

0002
OF00

0006

O00E

ooD2
FCo4
o01icC
Q01F
o01A
S5B68
1i91cC
sbos

PAGE 9

ihS:

ihG:
ih7:

ihgtgo:

ihraw:
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IMP local memory code
1da r7,r3
1da r2.shq(r4d)
bo ih7 :empty reg queue but full pri queue
lda r2,chan-chain(r2)
sub r2,chan-chain(rg)
brm ih7 pri queue has older message
1da r'7.=shql(rd)
sta r3,ihwgl(rd) ;assume higher-priority is good
Tda r2,(r7) : :shqg, shpq
lda r6,chan-chain(r2)
sub r6,time icalculate time left for this message
if ré < =2 ipacket is old
set ré = =2 ;50 give it at least 2 left
endif
sta rG,ihtt(rd4)
if ré <= #seci5 ;o0ld message, put on q
sta r7,ihuqg(r4d) ;oops, there’'s an old message
endif
1da r3,ihwqg(rd) ;now reget queue we picked
ida r2,(r3) ;its head
call ounpckec,whih
if fail
tr iherr
endif
lda r6,r1

unlock lockih(r4) :patched to JMP IHGTWY by PTIP

ldab ri,segh+1(r6)

source host

lda r3,bufb(r6) ;pointer to receive block
bo ihraw :no receive block: raw pkt
1da ri,rmct1(r3) yhandl ing type

sra ri,4

and ri,=priled}maxled s sgethan

jorb ri.rmhost(r3) ;remote host is source
lda r3,=ihledr(rd)

lda r7,=hicode

sta r7,(r3)+ iinetl

1da 7, typh(re)

and r7,=trcbit+pflags

sta r7.(r3)+ 1 typl

sta r1,(r3)+ ::hstd

lda r7.srch(ré)

sta r7,(r3)+ s :8rc)

lda r7.midh(re6)

sta r7,(r3)+ amidl

1da r7,(r6) ;i neth

sta r7,.(r3) ;ilend

lda r7,mapv2

sta r7,%map?

ldab r6,homode(r4)

and ré6,= HIF ;padding

add r6,=ihledr+lenl(rd)

jsb r7,ihlsn

jsb r7,ihdb ;wait for packet leader to qo
imp ihpack ;0N warm page
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IMP.MAIN; 1 PAGE 7.6 IMP local memory code

. INSERT "CONFIG"
.INSRT CONFIG
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CONFIG.PLR;1 PAGE 2 IMP Configuration Code

.stitle IMP Configuration Code

0001 .if nz MISw ;M/I bus special code
Page LTVars ;space here for now
0040 locflg: .blkw 1 ;local copy of last CKILL

.endc ;nz MISw
Page LCocle

.comnt |

CONFIG

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).

;process con,pid=conpid

conloop: ;start here first time around
repeat : forever

1BOG6 48390 lda ri1,=0

repeat ;for all code pages
1BO8 6079 OOBO ITda r7,1map(ri)+
1BOC 9911 ifnot odd :page exists
1BOE 3078 FCOO sta r7,%map0
iB12 7078 40BC 1da r7, topntr
1B16 9A0C ifnot zero ithere is a table
iB18 7027 1da r2.(r7) :first table entry
iB1A 9A0A ifnot zero
iB1C 1016 save i remember LMAP index
1B1E 7078 0O0OD2 setmap m2,mapv2 ;default map 2
1B22 3078 FCO4
1B26 4072 call (r2) ;call indicated routine
1B28 6016 restore ri ;get back LMAP index
1B2A 4078 1B42 call csleep ;rest a bit too

endif
endif
endif

1B2E 4E18 0010 until ri1 = =%ncodep ;done all code pages
1B32 B1EB

endrepeat
1B34 4878 FFFF lda r7,=-1
1B38 3078 620A sta r7,sidflg :1let TIMEOUT run
1B3C 4078 1B62 call cslee2 :sleep without poke-

1B40 90E3 endrepeat
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1B42
1B44
1848

1B4A
1B4E
1B52

1B56
1B58
1B5C
1B60O

1B62
1B64
1B66
1B68
1B6A
1B&C
1B6E
iB72

1B74
1B78
1B7C

1B80O
e84
1B86
1E88
1B8C
1B8E
iB92
1B94
1E98
1B9C
1BAO

1BA4
1BAG
1BAA
1BAE
1BBO
1BB2
1BB4
1BB6
1BEB8

1076
7078
1076

4878
30F8
4078

6076
TO7F
3078
6006

1076
1016
1026
1036
1046
1056
7078
1076

3068
3008
4008

7078
9AFE
9907
7078
9A04
7068
2008
4868
4878
3078
3008

6076
T07F
3078
6056
6046
6036
6026
6016
6006

40BE

002E
00AC
iB62

QOEO
FCOO

80BE

654E
6550
1072

AS550

620A
654E

6540
1BO6
654C
620A

QO0BO
FCO4

PAGE 3

+CSLEEP
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IMP Configuration Code

;Put the CONFIG process to sleep
iassumes M{1 set to MAPVAR

routine csleep, local mO, arg mi, result m3
ipoke conpid i reawaken us too
lda r7,=conpid
sta r7,epid ;don’t yet trust the poke macro.
call cslee2 iand resume here

endroutine csleep

routine

cslee2,local ri1-r5,local m2,arg mi,result m3

sta sp.confsp ;save the stack pointer too .
unlock mi#conlok 8
jmp loopmv

con:

;enter here from LOOP

lock conlok

if nodd & sidfig ;stack still good

lda sp,confsp irestore stack
® c1se  ;:odd } not sidfilg yuse initial stack

lda sp.=constack-<7*words> ;proper stack pointer
lda r7,=conloop ;and process start
sta r7,constack-words
sta ro,sidflg ;:1et CONFIG run now

endif

endroutine cslee2
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FCOO

567C
S567E

5680

5682
5684

5688
568C

5690
5694
5696
569A
569C
569E

56A2
56A6
56A8
S6AC
56B0O

56B4

56B8
S6BA

56BC

0000

5680
0000

1076

0001
48F0
3078

4828
4818

5049
9B12
787C
4FF2
8A03
7429

4078
8A07
4878
3479
4078

4078

4E90
81EB

3028

6552

8000
0010

G635E

0002

QEB6
5A72
8000
G35E
1BBA

1B42

T2AA

1301

PLURIBUS V2.9B 25-Jun-87

PAGE 4 IMP Configuration Code

page Relcode

10:57:29 PAGE- 95

sreliability page timeout dispatch

reltim: relcon

(o]

;RELCON
;maintain IMP configuration stuff

(1) check blocks in M2PBLK,V2PBLK,H2PBLK

(2) check PIDs for RTC,modems,hosts,TIPs,VDH's
(3) scan 1/0 devices for new ones to configure

routine relcon, uses ri-rS

L1if nz MISw

clear ckill

;only has CONFIG code

:M/1 bus code running

:(1) test each block in M2PBLK,V2PBLK,II2PBLK

neg means not yet up

:loop for M2PBLK

lda r2,=rup4dus
1da r1,=nmd"*words
repeat
lda rd,m2pbik(-r1i)
ifnot minus

if byte phflag(rd4) .nbit.

ior r2.bittab(ri)
endif
call mtest
if fail
lda r7.=sign
iorm r7,.m2pblk(ri)
call grrpkts

endif

call csleep
endif
until r1 = =0

endrepeat
sta r2,rupmsk

;initialize flooding mask

;modem exists.
#inhrst ;live line here

;50 add its bit to mask

:modem has troubles

;deallocate modem
;reroute its traffic

s test each modem.

;store completed mask

503
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56F6

56FA
56FE
5700
5704
5706
570A

570E

5712
5714

4818

5049
9B 15
7079
707F
40FF
8AOC
4878
3479
4854
7079
707F
40FF

4078

4E90
81ES8

4818

5049
SEOA
4078
8A0S5
4838
3439

4078

4ES0
81F3

0030
6376
632E
0002
12F0

8000
6376

632E
0002
12FC

1842

0038

6326

SAC4

8000
6326

1B42
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:loop for V2PBLK
;calls null routine unless TIP and/or VDH package 1oaded

lda r1,=nrh*words ;only for non-fakes
repeat
lda r4,v2pbik+<nfh*words>(-r1) :its param blk
ifnot minus ;some host here
lda r7,h2pblk+<nfhtwords>(r1) :HOSTYP in host block
Ida r7,hostyp(r7) ;what host variety
call @chostest(r7) ;call a host checker
if fail ;somethina’s busted

Ida r7,.=sign
iorm r7,.v2pblik+<nfh*words>(ri) :mark host gone

1da r5.r4
Ida r7,.h2pblk+<nfh*words>(r1) ;HOSTYP in host block
lda r7,hostyp(r7) :what host variety
call @chosinit(r7) rand reinit it
endif
call csleep
endif
until r1 = =0

endrepeat
;loop for H2PBLK

lda r1i,=th*vords
repeat
lda r4,h2pblk(-ri)
ifnot minus ;host exists, is being used.
call hotest
if fail ;host has troubles
lda r3,=sign .
iorm r3,h2pblk(r1) ;forget this host
endif
call csleep
endif
until r1 = =0

endrepeat
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:(2) test dispatch structures

5716 4078 1B42 call csleep
571A 4818 0100 lda r1,=1base

repeat
571E 5029 80CO 1da r2,base(-ri)
5722 7049 81CO 1da rd4, mbiks(r1) ;iminus
5726 4878 0016 lda r7,#lccbase

repeat

572A 562F 5650 if r2 = cchase(-r7)
572E 810B
5730 40FF 5666 call @ccheck(r7)
5734 8AQ7 if fail
5736 7079 BOCO set r7 = base(ri)

: Trap 1004,<;Clrd bad
573A 4878 1064 set base(ri) = #bad
573E 3079 80CO

endif
5742 9002 break

endif
5744 8BF3 until loop
endrepeat
5746 4FSE if r1 .nbit. = HE
5748 8A03
574A 4078 1B42 call csleep
endif
574E 4ES0 until ri = =0
5750 B1E7

endrepeat

10:57:29 PAGE 97

;base entries to look for
;this entry matches
:call the checker

;some trouble with it
;old dispatch for diagnosis

BASE dispatch tbl - page 96>

;look no further

sno more in CCBASE

;sleep after each gﬁoup of 8.

505
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:(3) test io space

5752 48A6 lda r2,=useiol-words ;do all of useio
repeat
5754 4858 0QO1E 1da r5,= Di5*words ;start on next segment
repeat
5758 707A 5E98 if useiol(r2) .bit. bittab(rs) :device exists.
575C 777D OEB6
5760 SAQA
5762 1056 save rS
5764 A2D3 s11 r5,3 ;each bit becomes 10} bytes
5766 725A 4116 add r5, iobase(r2) ;to get full address
57GA 4078 5864 call consub
576E 6056 restore rS :restore index
5770 4078 1B42 call csleep
endif
5774 48D2 sub r5,=2 cwe will prefer f-bus devices
5776 8BF1 until minus
endrepeat
5778 48A2 sub r2,=2
577A 8BED until minus
endrepeat
577C 48A8 lda r2,=nfh*words ;for all fakes
repeat
577E S505A G36E lda r5,v2pblk(-r2) ;io bloc?
5782 9903 if even
5784 4078 5864 call consub
endif
5788 4EAOQ until r2 = =0
578A 81FA

endrepeat
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578C

5790
5794
5796

5798
579A
579E

57A2
57A6
57A8

S57AA
57AC

57B0O
5784
5788
57BC
57C0O
57C2
57C6
57CA
57CE
57D2
5704

57D8

4818

5079
8B0O2
88FD

4A92
3018
4818

5079
8B02
88FD

4A9A
3018

0001
7018
3018
4078
7618
910C
3018
3008
4878
30F8
E102
4048

6006

0010

635E

6324
0030

632E

6322

6552
SE3E
1B42
0040

0040
AS50
002E
Q0AC

oA1iC

PLURIBUS V2.9B 25-Jun-87 {10:57:29 PAGE 99
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;now count how many we’'re configured for

1da ri,=nmd'wvords imax modems
repeat
1da r7,.m2pbik(-ri)
until nminus :got last modem
until loop ;no modems
endrepeat
add r1i,=words imin of 1 modem
sta ri,modems :save this information
1da ri,=nrh*words :max real hosts
repeat
1da r7,h2pblk+<nfh*words>(-r1)
until nminus ;where have I seen
until loop ; this code before?
endrepeat
add ri,=<nfh+1>*yords ;min of 1 real host
sta ri,hosts ;let others use this
.if nz MISw :M/1 code now to check CKILL

set bufflg,rt1 = ckill

call csleep :force wakeup here}
if ri <> locflg :my last memory of CKILL

sta ri,locflg iupdate it

unlock conlok

set @pid = =conpid iget everyone here}

Trap 402,<:Changing buffer page allocation - page 98>

jsb r4,wst rand back into Stage
endif

.endc ;nz MISw

endroutine relcon

iremember CKILL, tell Stage MM

507
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FCOO
41DA
41DC
41DE
41EO
41E2

41E6
41E8
41EA
41EC

41FO
41F2
41F4
41F8
41FA
41FE
4200
4204
4206
4208
420C

420E
4212
4214
4218
421A
421E

4222
4226
4228
422A
422E
4232
4236
423A
423C
4240

0400
1076
1016
1026
1036
483C

7013
48A1
3023
303B

4821
990A
4078
o101
300A
7012
4078
90F®6
4AB4
4E3C
8CED

702C
9A08
4078
0101
300A
4078

702C
SAQE
890A
4B28
783C
7038
4078
9004
4078
0100

0034

0002

1480
09FO0

14AA

003C

4026
1480

09F0
14AA

4028
FFFE
O01A
OEBS6
55D2

131E

PLURIBUS V2.9B

PAGE 9 1IMP Configuration Code

1 RRPKTS

25-Jun-87 10:57:29

PAGE 100

;Reroute packets waiting for this modem

ipackets will be held by TASK,

since INCH word is O

;modem param block pointer in R4
page RutCode
routine rrpkts, arg rd4, local ri1-r3, uses r§

ida r3,=ssentq(r4)

repeat
1da ri,(r3) ;;spriq sregq
lda r2,=1
sta r2,(r3)
sta r3,eprigq-spriql(r3)

;start w/unacked but sent packets
;empty this q

;get head of g

imark g emptly

;. mark head

ipoint tail at head. ,

repeat ;give contents of g to tsk
1da r2,r1 ;buffer to re-route

until odd :q empty, done
call wheorm,whi2m?whtsk ;change ownership

sta ro,flushd-chain(r2)

lda r1,(r2)
call ttskput
endrepeat
add r3,=4
until r3 > =sregq(rd)

endrepeat

lda r2,snding+fool(r4)
ifnot zero

shold off buffer timeout
ihext buffer

iget to next q

CALL WHEORM, WHI2M?WHTSK

SET FLUSHD-CHAIN(R2)
CALL TTSKPUT
ENDIF
LDA R2,later+foo(r4)
IFNOT ZEROD
if odd
and r2,=-2
ldab r3,modem(r4)
1da r3,bittab(r3)
call rupfls psuses
else
CALL FLUSHB, WHI2M

endif
endif

; (OVER)

;not to be flushed

;routing
;clear odd bit

;bit for this modem
rs :flush our use on RUPQ
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4242
4246
4248
424A
424E
4250
4252
4254

1BBA
1BEC
1BCO
1BC2
1BC6
1BCA
1ECE
1EDO
iBD2
1BD6
1BDA
1BDC
1EDE
1BEO
1BE2
1BE4
1BEB
1BEC
FCOO

701C
AGS1
4991
301C
6036
6026
6016
6006

1076
7078
1076
7078
3078
4078
8AOA
6076
707F
3078
6076
4FFO
4007
9007
6076
707F
3078
6006
0400

0o1cC

0050

40BE

ooB4
FCOO
41DA

00BO
FCOO

Q0BO
FCOO

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

PAGE 10 IMP Configuration Code
lda r1,maxchn(rd)
srl ri,
sub rit,=1
sta ri,slots(rd)

endroutine rrpkts

global grrpkts=rrpkts

PAGE 101

509



Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 102
CONFIG.PLR; 1 PAGE 11 IMP Configuration Code

FCOO 0000 page RelCode
s MHPCHK
icheck that a given PID matches given param block
;R1 is PID, R4 param block
;look at MINPID(HINPID,BHPID), MOTPID(HOTRPID,HEBPID)

57DA 1076 routine mhpchk,arg ri,arg rd
57DC T7E1C OQOOF if byte ri <> minpid(rd) & byte r1 <> motpid(rd)
S7EQ 9107
57E2 T7E1C QOOQE
57E6 9104
57E8 6076 fail return ;:hinpid hotpid ;PID mismatch
STEA 4FFO
S57EC 4007
endif

S57EE 6006 endroutine mhpchk
57F0 1076 routine hoschk,arg rd4,arg ri
57F2 4844 lda rd,rd
57F4 9BOF ifnot minus
57F6 4828 0038 lda r2,=th*wvords ;for all host blocks

repeat
S57FA 564A 6326 if rd4 = h2pblk(-r2) ;found this one
S57FE 8108
5800 4078 57DA call mhpchk snow check its PIDs
5804 B8AOQ4 if fail
5806 6076 fail return ;00ps
5808 4FFO
580A 4007

endif
580C 6006 return ;found block and PIDs okay
endif

580E 4EAQ until r2 = =0 ;for all hosts blocks
5810 81F5

endrepeat

endif

5812 90FA fail return ;missing host block

endroutine hoschk
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5814 1076 routine rtcchk, arg rd4, arg ri
5816 48A4 lda r2,=bsadil
5818 7038 5D5A lda r3.,usebus ;buses and rtc’s that exist
repeat :
581C 573A OEC6 if r3 .bit. bittab+ H10(-r2) ;RTC this bus?
5820 9A0S
5822 707A 0320 lda r7.bsadrs(r2) ;bus start .
5826 707F Q008 lda r7,.rtcpds(r7) ;first switch register is pid num
582A AGFS8 srl r7, D8 ;put it low order ¥
582C 4ET7TH if r7 =11 imatch base?
582E 8102
5830 6006 return ;all we need know
endif
endif
5832 88F5 until loop
endrepeat
Trap 414,<:RTC lost--assoc w/traps 10A and 108 (H) - page 102>
5834 E10C .
02
5836 6076 fail return
5838 4FFO
583A 4007
endroutine rtcchk
583C 1076 routine modchk, arg ri, arg r4
583E 4844 1da r4d,r4d ;status not carried over subroutine entry
5840 8BO4 if minus :dead parameter block
5842 6076 fail return ;50 don't do anything
5844 4FFO 7
5846 4007
endif
5848 9BOD ifnot minus
584A 4828 Q010 1da r2,=nmd*words :find us in M2PBLK
repeat
584E 564A G35E if rd = m2pblk(-r2)
5852 8106
5854 4078 S7DA call mhpchk ;check PIDs
5858 8A02 if fail
585A S90F4 fail return :not one of ours
endif
585C 6006 return ;okay PID dispatch
endif
585E 4EAOQ until r2 = =0
5860 81F7
endrepeat
endif
5862 90F0 fail return ;no such modem

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

5864 1076 routine consub,arg r5,local r2.uses ri,uses r3-r4

5866 1026

5868 7035 lda r3,(rs)

586A 4823 ida r2,r3

586C AGB7 srl r3,7

586E 4B38 007E and r3,= HTE :chuck magic modem bit

5872 4B28 OOFF and r2,= HFF

5876 4E38 0020 if r3 < =ldevtab ;see if it's good.

587A 8203

587C 40FB 5884 call @devtab(r3d) :call device configuration routine
endif

5880 6026 endroutine consub

5882 6006

5884 table devtab

5884 07D6 rsucceed ;0 - no such device type

5886 58A4 cmodem i1 - Low Speed Modem (LSM)

5888 5936 chost ;2 - Host Local Controller or HoST (HLC, HST)

588A 07D6 rsucceed :3 - Checksum/Block Transfer (CBT)

588C 0706 rsucceed ;4 - Synchronous Line Interface (SLI)

588E 58A4 cmodem :5 - High Speed Modem (HSM)

5880 07D6 rsucceed H=3

5892 Q7D6 rsucceed =i

5894 07D6 rsucceed ;8

5896 07D6 rsucceed ;9

5898 07D6 rsucceed A

589A 07D6 rsucceed ;B

589C 07D6 rsucceed ;C - Adapter, MultiLine controller (AML)

589E 07D6 rsucceed )

58A0 07D6 rsucceed ;E

58A2 O7D6 rsucceed +F

endtable devtab
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;CMODEM
:Configure a modem parameter block; build il if needed.

58A4 1076 routine cmodem, arg r2, arg rS5
58A6 T7E28 12EC if byte r2 >= vd.clp :this is a VDH
58AA 9204
S8AC 40F8 12EE call @icvdh ;econfigure vdh here.
58B0C 9042 else '
58B2 4EA8 if r2 < =nmd ;humber too large?
58B4 8240
58B6 A2A1 s11 r2,.1
58B8 704A G35E 1da rd4,m2pblk(r2) ;current param blk
58BC BE3A if minus ineeds initializing
58BE 4078 5A3C call bldblk,modlen :
58C2 OOFO
58C4 SA35 if success
58C6 304A 635E sta rd,m2pblk(r2)
58CA 382C QO1A stab r2,modem(rd)
58CE 4078 5BC6 call tst2pid,m2i,1i2m
58D2 205A
58D4 1D3A
5806 9A2B if success
0001 .1if nz MISw
58D8 4078 5BS98 call cmichk
58DC 305C 0020 sta r5.iobloc(rd)
58EQ0 4BB1 1da r3.=1
58E2 487C 004A Ida r7,=smiq(r4)
58E6 307C 004C sta r7.emiqg(rd)
58EA 3037 sta r3,(r7)
58EC 487C 0034 lda r7,=ssentq(r4)
58F0 307C 0036 sta r7,esentql(ra)
58F4 3037 sta r3,(r7)
58F6 303C 0038 sta r3,sprigl(rd)
58FA 303C 003C sta r3,sregq(rd)
58FE 7078 63CA lda r7, junk
5902 307C 0044 sta r7,filling(rd)
5906 307C 0046 sta r7.nxtbf(rd)
590A 4078 1CDC call 1linei2 ;finish the initializing
590E 300C 4048 unlock Tmiq(rd) :finally. unlock locks
5912 300C 4000 unlock lockm(ra)
5916 300C 4042 unlock m2iloc(r4d)
591A 300C 4024 unloclk i2mloc(rd)
591E 300C 40B8 unlock rtimrl(rd)
5922 300C 4092 unlock dlock(r4d)
5926 4078 1CF4 call killin ;lines start dead
592A 9002 else
Trap 1006,<;BASE/MBLKS wrong for M2I/I2M - page 104>
592C E206
endif
endif
592E 9003 else
5930 4078 59BC call devinuse
endif

; enter with r2 device number from interface

7 r5-interface address

anrlif
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; CHOST

iConfigure a host parameter block: build newv one if needed.

; r2 contains host parameter block pointer index
1 r5 has device address

5936 1076 routine chost, arg r2, arg rb
5938 4AA4 add r2,=nfh ;put fakes at front
593A 4828 OQOFF and r2,= HFF
593E 4E28 001C if r2 < =th :legal host?
5942 820A
5944 A2AA1 s11 r2,1
5946 704A 6326 lda rd,h2pblk(r2) iparam block this host
594A 8BO4 if minus ;in need of configuring
594C 4078 5958 call bldhst :build host block (shared with VDH).
5950 9003 else
5952 4078 59BC call devinuse

endif

endif

5956 6006 endroutine chost

515
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CONFIG.PLR; 1 PAGE 16 IMP Configuration Code
+BLDHST
;Build a host parameter block, initialize it if we get one.
5958 1076 routine bldhst, arg r2, arg rd4-r5
595A 4078 5A3C call bldblk.holen ;assign a parameter block
S595E 0070
5960 9A2D if success ;o0ot one
5962 304A 6326 sta rd4,h2pblk(r2) ;set H2PBLK
5966 382C 001D stab r2,holhn(r4d) ;local host index
S596A 4078 5BCE call tst2pid.hi,ih ;set up PID dispatches
596E 2B46
5970 18DC
5872 BAQ3 if fail +PID conflicts
5974 EG1A Trap 3032, <;BASE/MBLKS wrong for HI/IH - page 106>
5976 9022 else
5978 4838 26E8 lda r3,=higo
597C 303C 0004 sta r3,hilo(r4d) ;initial HI dispatch
5980 48A4 lda r2,=hosvdh ;assume a VOH
5982 305C 0020 sta r5, iobloc(rd) ;real i/o hardware?
5986 B8BO8 if minus .
0001 L1iF nz MISw

5988 4078 5BS8B call cmichk
598C 4838 0100 lda r3,=hreset ;idata ihledr trledr
5990 303D Q006 sta r3.statih(r5) ;reset input side
5984 48A0 lda r2,=hosreal ;real host

endif .
5996 781C 001D ldab ri,holhn(rd) ;host number (offset)
599A AG91 srl ri.1 ;"hardware" host number to ri
599C 4994 sub ri,=nfh : Fakes must be big
599E 8BO6 if minus
59A0 48A2 lda r2,=hosfake ithis is software host
59A2 4878 0080 lda r7,= HBO ;hew format flag
59A6 387C Q01C stab r7,homode(rd) :start new

endif
59AA 381C 0029 stab ri,hihost+1(r4) ;save our host address
59AE 302C 0002 sta r2.hostyp(rd) :and REAL/FAKE/VDH flag
59B2 300C 4000 unlock lockhi(r4d) runloclk HI 5
59B6 4078 59FC call ihsini ;init IH side

endif
endif

S59BA 6006 endroutine bldhst
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59BC

59BE
59C2
59C4
59C8
S9CA
59CE
5900
59D4
59D6
59DA
S59DE
59E2
59E4
59ES8
59EA
S9EE
59F0
7

S59F2
59F4
59F6
59F8
7

S59FA

1076

765C
911cC
703C
9A04
763C
8113
4838
4873
7330
737D
7E3C
8107
TE7C
8104
305C
2002
E205

9004
4E53
9102
E203

6006

0020
0022
0020
OOFE
0006
Qo0C
QOOF
QO0E

0022

PAGE 17
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IMP Configuration Code

routine devinuse, arg r4-rs

if rS <>

lda r3,altio(r4)

iobloc(rd) ithis isn‘t main device

;any spare device?

if zero } r3 = iobloc(r4) ;hno
lda r3,= HFE
1da r7.,r3
and r3,statim(r5) :;statih

and

r7.statom(r5) ;;statoh ;check PIDs

if byte r3 = minpid(rd) & byte r7 = motpid(r4)

sta r5.altio(r4)

else
Trap 1005.<:Dbld PID intfc differs CALL MAINT (H)

endif

else

if r5 <> r3 ;we aren’t spare either?

Trap 1003,<:2 interfaces, one device (CALL MAINT)

endif

endif
endif

endroutine devinuse

:become the spare interface

- page 107>

- page 107>

517
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59FC

59FE
5A00
5A04
5A08
5A0C
SAQE
5A12
5A16
5A18
5A1C
5A1E
5A22

5A26
5A2A
S5A2E

Pluribus IMP 1301 PLURIEBUS V2.9B 25-Jun-87 10:57:29 PAGE 109
PAGE 18 IMP Configuration Code
s IHSINI
yinitialize IH software and hardware status
;uses r1,3, r4 host, rb iobloc
1076 routine ihsini,arg rd4-r5,uses ri,uses r3
48B1 ida r3.=1
487C 0060 lda r7,=shqlrd)
307C 0056 sta r7, ihwqg(rd) ;make IHWQ valid
307C 0062 sta r7,ehqg(ra) iempty SHQ/EHQ
3037 sta r3,(r7)
487C 0064 lda r7,=shpa(rd) ;empty SHPQ/EHPQ
307C 0066 sta r7,ehpqlrd)
3037 sta r3,(r7)
707C 0002 ifnot hostyp(r4d) ::hosreal ;got real hardware
8A05
4838 1100 Tda r3,=hready+hreset :idata ihledr trledr
303D 000C sta r3,statoh(rs) ;reset it
endif
703C 4054 lda r3,ihgoin+foo(r4) iclear ihgoin for reset
4838 1A56 lda r3,=ihidle
303C 0050 sta r3,ihlo(r4) ;init IHLO dispatch
300C 405C unlock lockih(rd)

5A32
5A36

S5A3A

300C 404E unlock ihloc(r4)

6006

endroutine ihsini
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5A3C
S5A3E
5A40
5A42

5A46
S5A4A
5A4C
SA50
5A52
5A54
5A56
5A58
S5A5A
S5ASC
S5ASE

S5A60

5A64
S5A66

5A68
SAGA
SAGC

SAGE
S5A70

1076
1016
6017
307E

4B48
8900
7048
4874
4AT71
8BO6
E207
6016
6076
4FFO
4007

3078

4A14
48F0

1071
4E14
81FE

6016
6006

0002
TFFF

6524

6524

1301 PLURIBUS V2.98 25-Jun-87 10:57:20 PAGE 110

PAGE 19 IMP Configuration Code

;BLDBLK

:(allocate) and clear a parameter block

. call bldblk,<hlock length> ;(multiple of HI10)
;call with old block address (or -1) in rd
;returns new block address in r4 if success
;clobbers ri

routine bldblk, arg rd4, inline ri, local ri

and rd,= HTFFF ;clear inactive bit
if odd ;not allocated yet
lda r4,dynxt ;next available block address
Tda r7.,r4
add r7.r1 :new end of DYBLKS
if minus ;idyblke ;overflow

Trap 1007,<;BLDBLK: dynamic blocks area full - page

fail return

endif
sta r7.dynxt
endif
add ri,rd ;now clear the block
1da r7,=0
repeat
sta r7,(-r1)
until r1 = rd ;cdo all the block

endrepeat

endroutine bldblk

519
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5A72
5A74

SAT76
SATA
SA7C
S5A80
5A82
5A84
5A86

5A88
SABA
SA8C
SA8E

5A90
110
5A92

S5A96
5A98
5A9C
SAAO
SAA2
SAAG
SAAA
SAAC
SAAE
SABO
SAB2
5AB6
SABS8
SABA
SABC
SABE

SACO
SAC2

1076
1026

TE1C
8123
4078
8AOB
4855
8A06
E110

6026
6076
4FFO
4007

E114
305C

7075
4D78
4F78
8A10
4B78
7E78
820B
A2FA1
4E71
8108
4078
205A
1D3A
9A03
6026
6006

E409
90E3

O01A

5848

0020

0100
7B00

OOFF
12EC

5BC6

PAGE 20 IMP Configuration Code

;MTEST

:Test a running modem

i enter with rd=par block, ri=modem number
: check the block for internal consistancy

routine mtest, arg ri, arg rd, local r2

if byte r1 = modem(rd)

call tst2dev ;check our interface(s)
if fail

lda r5,r5 ygot a spare?

if zero i 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
1da r7,(r5) ;get device type
eor r7,=modid iclear device type
if r7 .nbit. = HFFOO?modid?hmodid?magmod ;some modem
and r7,= HFF ;just modem number
if byte r7 < vd.clp ;not a VDH modem
s11. ¥»7.:4
;1 el ol S ) oy | ;the right device

call tst2pid,m2i,i2m ;see about its PIDs

if success ;all checks out
return

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

endroutine mtest
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5AD8

S5ADA
SADE
SAE2
5AEG
SAE8
SAEC
SAEE
SAF2
SAF6
SAFA
SAFE
5B0O2
5B06
SBOA
5BOC
5B10
SB12
5B16
SB1A
SB1E
5822

5B26
SB2A
SB2C
SB2E
SB30
5B34
5B36
SE3A
5B3C
5B40
S5B42

S5R44

1076

4078
8A2E
4855
8A0S5

E111

6076
4FFO
4007

E115

4828
4838
707C
9AFE
302¢C
48F4
387C
303C
305C
300C
4828
4838
707C
9AFE
707C
9AFE
707C
303C
302D
300C
300C

4078
2B46
18DC
9AOB
4879
AGF 1
4B78
7575
4D78
8A02
6006

EG28

5848

0078
2602
4000

[oo]o]e3

QO1F
0004
0020
4000
0100
is2c
404E

405C
4052
0050
000cC
405C
404E

5BC6

FFF8
OOFF

0200

PLURIBUS Vv2.9B 10:57:29 PAGE 112
PAGE 21 IMP Configuration Code
yHOTEST
;Test running host
; ri=index into h2pblk - rd=par block - r7=return

routine hotest,arg ri1,arg r4,uses ri-r3,uses r5

call tst2dev
if fail
1da r5,r5
if zero

:check our interface(s)

;got a spare?
Hia[e]

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

fail return

endif

Trap 425,<;swapping host

lda r2,=sec3
lda r3,=hiidle
lock lockhi(rd)

sta r2,hitt(rd)
1da r7,=hninit
stab r7.hihd(rd)
sta r3,hilo(rd)
sta r5,iohloc(rd)
unlock lockhi(rd)
1da r2,=hreset
1da r3,=ihdead
lock ihloc(r4)

lock lockih(rd)

lda r7,ihtt+foo(rd)

sta r3.ihlo(r4)
sta r2,statoh(rs)
unlock lockih(rd)
unlock ihloc(rd)
endif
call tst2pid.hi, ih

if success

lda r7.=-nfhtwords(r1)

srl r7.1
and r7,= HFF

eor r7,.(r5) ::statd

eor r7.,=hostid
if zero
return
endif
endif

interfaces CALL MAINT (H) - page 111>

;allow lots of time for reset
;will become hilo
;lock hi

;timer to allow ready-line flap
;for hihd

inew state

;and dispatch

;and replace interface

runlock Nhi

:hit to reset hardware

inew dispatch

;:lock hardware

;lock ih side too

:no timing

:new dispatch
;reset it

;cddone host stuff

:check our dispatches

:convert H2PBLK index
;get word offset
;just right byte
:match hardware ID

;it's a match

Trap 3050.<:scrambled host parameter block - page 111>

521
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CONFIG.PLR: 1 :

5B48 1076
5B4A 1016

0001

5B4C 705C
5B50 701C
5B54 4F58
S5B58 8AOA
SB5A 4F18
SB5E 9AO7
5B60 301C
5B64 305C
5B68 E103
5B6A 90F1
5BGC 4811

SB6E 9A07
SB70 4078
5B74 8A0O4
5B76 351C

5B7A E112
e 112

5B7C 4815
SB7E 4078
5B82 BAO7
5884 705C
5888 6016
5B8A 6076
5B8C 4FFO
SB8BE 4007

5B90 4078

5894 6016
5896 6006

0020
0022
1000
1000

0020
0022

SEA8

0022

5BAS8
4022

5898

PAGE 22 IMP Configuration Code

s TST2DEV

;:Test a doubled device (IOBLOC and ALTIO); call with

; param blk in R4, return with io address in RS

:Fail return -> main device is gone; return alternate in RS
:Succeed if main interface (and spare if any) is in USEIO

routine tst2dev.arg rd,arg mi,arg m3,result r5,local ri

.if nz MISw ispecial testing in MI machines
repeat
lda r5,iobloc(rd) ;main device
lda ri,altio(r4) ;and spare

until r5 .bit. = H1000 } ri .nbit. = HI000

sta ri.iobloc(r4) ;swap to F device °
sta r5,altio(r4d) ;if that helps
Trap 403,<;Swapping to F device - page 112>
endrepeat
1da ri1.r1 ;test ALTIO
JifFf oinz MIsw
lda r5, iobloc(rd) ;get main device
lda ri,altio(rd) ;test alternate finst
Jiftf ojnz MISw :must get here with ZERO test on ALTIO
ifnot zero
call vfindev ;does it exist?
if fail inope}

eorm ri,altio(rd)

Trap 422.<;spare interface disappeared CALL MAINT (H) - page 112>

endif
endif
I1da ri,r5 :now test main device
call vfindev ;it has to exist
if fail ;it’s gone

lda r5,altio+foo(rd) ;try spare

fail return ;return it to caller
endif

.ift ;nz MISw
call cmichk
.endc ;nz MISw

endroutine tst2dev

523
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CONFIG.PLR: 1 PAGE 23 IMP Configuration Code
0001 Lif nz MISw
routine cmichk, arg r5, nosave
5B98 4855 lda r5,r5
5B9A 8BO6 if minus ;if it’s really hardware
5B9C 4F58 1000 if r5 .nbit. = H1000 ;main device not on F-bus
5BEAO BAO3
5BA2 3008 6552 set ckill ymust not use O memory buffers
endif
endif
5BAG 4807 endroutine cmichk
.endc Nz MISw
s VFINDEV

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

SBA8 1076 routine vfindev,arg ri
SBAA 4078 11C4 call findev
S5BAE BACB if fail ;:real device exists
SBBO 4878 0038 lda r7,=th*words ;total hosts. length of v2pblk

repeat
5BB4 561F G36E if r1 = v2pblk(-r7) ; found VDH device
S5BB8 8102
SBEBA 6006 return

endif

SBBC 88FC until loop

endrepeat
S5BBE 6076 fail return
S5BCO 4FFO
5BC2 4007

endif

5BC4 90FB endroutine vfindev
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0002

0006
OOFE
1174

OOOF
000C
OOFE
1174

0O00E

1301 PLURIBUS V2.9B 2

5-Jun-87

10:57:29 PAGE 115

PAGE 24 IMP Configuration Code

:TST2PID

;test both PIDs of given device

; RS enters with device
inline are cdispatches

address,

R4 is param blk

for input, output PIDs

sets up MINRPID(HINPID) and MOTPID(HOTPID)

routine tst2pid,arg rd-r5,inline r3,inline rr2,local ri

save r2

'y 1da r2,r4

lda ri,statim(rs)
and r1,= HFE
call inbas2
if success
stab ri,minpid(rd4)
pop r3
lda ri.statom(rs)
and ri1.= HFE
call inbas2
if success
stab ri.motpid(r4)
return

endif
else

pop r7
endif
fail return

endroutine tst2pid

pistatih

svhinpid

;:statoh

:need this later
iparam blk for MBLKS
sinput PID

:check this dispatch
:so far, so good
;remember in param blk
;get output dispatch
snow output PID

rand check it

;all's well
::shotpid :remember it too

sFix up sgack

;signal caller

525
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IMP.MAIN;: 1 PAGE 7.7 IMP Configuration Code

.INSERT "FASTTO"
.INSRT FASTTO
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FCOO

4256
4256
4258
425A
425C
425E
4260

0400

0006
0014
0010
0016
0022
0044

1076

7078
3078
701C
4A94
4078
7031
48D1
4078
9A79
3258
3258
3258
8403
3258

7078
3078
TOA8
8001

3028
7078
3078
TOA8
8001

3028
7078
3078

Q0BO
FCO4
0172

4426

437A

62DA
62DE
8094

9EAA

62D2
FCO4
6200

6000
6206
FCO4
6204

6002
ooD2
FCO4

PLURIBUS V2.9B

—

25-Jun-87 10:57:29 PAGE 117

PAGE 1 Fast Timeout (25 ms)

.stitle Fast Timeout (25 ms)

page PkgCode

table faspok
dsppid
ttypid
bktpid
ihtpid
ttopid
rutpi
endtable faspok

;CTOHOT

:following code on package page.

;table of pids to poke each, 25 ms.

;poke these each 25 ms

;Handles 25 millisecons RTC PID
:Performs various periodic checks, some at 125 ms intervals
;Pokes STO (slow timeout) every 625 ms

routine ctohot. arg r4
setmap m2,mapre]l

Ida ri,pidget-2(rd)
add ri,=rtcadd-pidrcl
call cknice
lda r3,(r1)
lda rS5,=1
call ckclock
if success
addm r5,time
addm r5,sync
addm r5,m2#sytime
if carry
acddm r5,m2#sytim2
endif
setmap m2,watmi

lda r2,®&watcht
ifnot quit
endif

sta r2,watchO
setmap m2,watm2

lda r2.®8watch2
ifnot quit
endif

sta r2,watch0+2
setmap m2,mapv2

;check out rely page:-.
;get addr of this clock

;:check nice stop stuff
:poke whoever pid‘ed us
;args for CKCLOCK and us
:check main/spare clock
:we're main clock

;carry out.
;on rely}

;maintain core copy of lights

527
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FASTTO.PLR; 1

42BE
42C2
42C4
42C8
42CC
42CE
42D2
4206
42D8
42DC
42DE
42E2
42E4
42E8
42EC

42F0

42F4
42F8
42F A
42FC
4300
4304

4306
4308

430A
430C
4310

4314
4318

431A
431E
4320
4324
4328
432C

4330
4332
4334

4338
433C

7078
SEO6
4838
30B8
9050
4078
7028
SAFE
4928
8B1C
4A28
SBO7
4828
4878
30F8

7018

5049
9BO7
1016
4078
4078
6016

4ES0
81F6

48F 1
3278
4078

3028
48A8

505A
2909
787D
30F8
787D
30F8

88F5
488C
5079

30F8
88FC

620A

002E
O0AC

43E0
A4AG

2000
acoo
9001

0042
0O0AC

6324

635E

44D8
4482

6520
447E

AdA6

636E

O0O0F
QOAC
000E
O0AC

4256
COAC

PAGE 2 Fast Timeout (25 ms)

lda r7,sidflg
ifnot minus
lda r3,=conpid
sta r3,@pid
else
call rxmchek
lock r2.cycle

sub r2,= H2000
if minus

;rerun con now?

;check modems for retransmissions

imedium timeout every 128 ms

add r2,= H2000- H400+sign

ifnot minus
lda r2,= HS001
lda r7,=stopid
sta r7,epid
endif

;time for slow timeout.

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

1da ri,modems
repeat
Tda ra4,m2pblk(-r1)}
ifnot minus
save 1
call phdedl
call mpoke
restore ri
endif
until r1 = =0

endrepeat

lda r7.=1
addm r7.tikecnt
call hpoke
endif
unlock r2.cycle

lda r2,=nfhtwords

repeat
lda r5,v2pblk(-r2)
ifnot odd

ldab r7.bhpid(rs)
sta r7,epid
ldab r7,.hbpid(rs)
sta r7,.®pid
endif
until loop
endrepeat
lda ri,=1faspok
repeat
lda r7, faspok(-ri)
sta r7,%pid
until loop
endrepeat

:DEDL at medium to
;MPOKE at medium to

;bump 1ine clock
ikeep hosts running

yhow many pids to poke

inext pid
ipoke it
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433E
4342
4344
4346
434A
434c
4350
4354
4356
4358
435C
4360
4364
4368

436C

4370
4374

4378

4858
7015
9914
7078
9AFE
3098
7028
48F1
3075
3058
3028
3008
4878
30F8

4078

7078
3078

6006

0001

4262

63BC

A3B6

63BA
63BE

63BE
G63BA
A3B6
0040
QOO0AC

127E

00D2
FCO4

PLURIBUS V2.98 25-Jun-87

PAGE 3

Fast Timeout (25 ms)

lda r5,=srq
lda ri,(r5)
ifnot odd

lock 1tq

sta ri,eetq
1da r2,erq
1da r7.=1
sta r7,(r5)
sta r5.erq
sta r2.etq
unlock 1tq
lda r7,=task
sta r7,epid

endif

endi
call
endif

f
do25.6

setmap m2.mapv2

endrouti

;Create

ne ctohot

global entry to CTOHOT

Lif z LBig

global
Jiff

tohot=

.endc

tohot=ctohot

ctohot

10:57:29 PAGE 119

append srg to stq
;unlocked is okay
;s5rq has stuff.

;put secondary queue on end of task g
;poke TASK.

;cdo OPSYS 25.6 ms timeout

if needed

;different Plkg page

528
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437A

437C
437E
4382
4384
4388
438C

438E
4392
4394
4398
439A
439E
43A0
43A4
43A8
43AC
43AE
43BO

43B2

4384
43B8
43BA
43BE
43C0
43C4
43C6

43cs
43cc
43CE
43D2
43D4

43D6
43DA

43DE

1076

48C3
7618
g1icC
7078
4F78
9AO1

7078
SAFE
4E18
910E
3158
9BOA
3048
3008
3258
6076
4FFO
4007

E108

3018
900F
7078
4BF 3
4BT7F
8A02
6006

7078
9AFE
3158
8A02
E10A

3048
3008

90F4

62E8

62E6
FFFC

A2EA
FOO6
G62E4
62E6

A2EA
62DC

G2E8

SD5A

FFFF

A2EA

62E6

G2E4
A2EA

1301 PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 120

PAGE 4 Fast Timeout (25 ms)

i CKCLOCK

ichecks two real-time clocks against each other
icalled with Ri/address of clock whose PID we got,
RS/ 1

routine ckclock, arg ri1, arg rs5, uses rd

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

lda r7,clk2up isystem know we're here?
if r7 .bBit. ==173

7 Trap 411,<:backup clock working again (H) - page 119>
endif
lock clklok

if r1 <> =besclk

subm r5,clkiup ;main clock still happy?
ifnot minus
sta rd,clk2up
unlock clklok
addm r5, timea sbump alternate timer
fail return

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

endif

sta ri,clock :make us be main clock
else

Tda r7,m2#usebus

and r7.=<1_<bsadil_-1>>-1

and r7.=-1(r7)

if zero only one clock in system

return
endif

Tock clkilok

subm r5,clk2up
if zero
Trap 412,<;no working backup RTC (H) - page 119>
endif ’
endif
sta rd,.clkiup
unlock clklok

endroutine ckclock
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43E0Q
43E2

43E4
43E8
43EA
43EE
43F0
43F4
43F6
43FA
43FC
4400
4402
4406
440A
440E
4410

4414
4418
441c
441E
4422

4424

1076
48D0

604D
SB1B
707C
9918
707C
9AFE
702C
9911
4078
9AQE
7079
727C
71F8
8B0O3
4078

7078
3078
3004
7658
81E1

6006

635E
0034
4000
0034
1512
Q09A
0032
G2ES8
14E8

00D2
FCO4

6324

1301 PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 121

PAGE 5 Fast Timeout (25 ms)

:RXMCHEK: check modems for retransmissions to go

;loops through all modems and compares sent time

;of first buffer on SENTQ with current time to )
;determine if we need to set I2MPOK to flag retransmission

routine rxmcheck, uses ri/r2/rd/r5
set r5 = #0

repeat
lda rd4,m2pblk(r5)+ ;aet modem block
ifnot minus :there is a modem here
set r7 = ssentq(rd) :check to see if anything
ifnot odd ;something there to look at
lock lockm(ra) ;now lock and look
ida r2,ssentq(r4)
ifnot odd ;5ti11 something there
call unpack ;get to buffer
ifnot fail ;succesful ly
lda r7,st(r1) ;sent time
add r7,.mrtime(rd) ;retrans interval
sub r7,@clock ;minus time now
if minus ;retransmit, then
call pokem :set flag 'and poke
endif
setmap m2,mapv2 :restore map
endif
endif
unlock (rd) ;;:lockm
endif
endif
until r5 = modems ;until we’ve checked all

endrepeat
endroutine rxmcheck
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4426
4428
442¢C
4430
4432
4436
4438
443C
4440
4442

4444
4446
4448
444
444E
4450
4452

4454
4458

445C
4460
4462
4464
4466
446A
446C
4470

4474
4478

447C

1076
7078
4E78
8126
7078
AGF8
30F8
7018
9B0O2
4994

4A92
SACB
9BO6
4818
3011
o889
Q000

7048
4008

7028
SAQOA
49A1
A2A1
TO4A
9BO5
707C
3078

7048
4008

6006

6516
OBAD

0002

Q0AC
651C

001E

6518
OAOS8

651E

635E
0020
SEAC

6518
1308

PLURIEBUS V2.9B 25-Jun-87 10:57:29 PAGE 122

PAGE 6 Fast Timeout (25 ms)

icheck and do nice/panic stop as necessary

routine cknice
if nsftof = # HOBAD

1da r7,2(1r1)
srl r7, H8
sta r7,ePID

lda ri,nsrtf
ifnot minus

;should we stop machine?

;get 25.6ms clock PID
:poke it to get everyone here
;oet nice-stop flag.

sub ri,=4 imake panic look like nice stop
endif
add ri,=2 sinsrtf ;check flag for dispatch.
ifnot zero
ifnot minus ;halt us.
1da r1,=%1vid4+%servc ;shut off level 4
sta ri1.(r1) ;by pointing it at itself
inh .Ld+. LA
h1t
endif
lda r4,nspc swho started this
imp ws irestart
endif ;its a reload request

lda r2.nstlin
ifnot zero
sub r2,=1
s11 r2,1
lda rd4,.m2pbik(r2)
ifnot minus
set m2#4rlddev

endif
endif
lda r4d nspc
jmp reload
endif
endroutine cknice

:1ine number set, so hold on one line

imake line numbe into offset
;this parameter block '

;if we have such modem
iobloc(r4d) :reload from it

iremember who started all this
;how force a reload



Pluribus IMP 1301

FASTTO.PLR: 1

447E
4480
4484

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

44AE

44B0O

6322

G632E
0002

QO1F

1000
0020
000C
0024
0006

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 123
PAGE 7 Fast Timeout (25 ms)

(REEEEE peep host running

routine hpoke, uses ri, uses r3-r5

lda r1i,hosts :all hosts
sub ri,=nfh2 ;just real hosts
repeat

1da rd4,h2pblk+nfh2(-ri)
ifnot minus
ifFnot hostyp(rd) ::hosreal ;if a real host

idab r3,hihd(r4) ;reset in progress?
if r3 <> =hninit
Ida r3,=hready ;idata triledr ihledr
1da r5,iobloc(rd)
sta r3.statoh(rs)
ior r3.hiloop(rd)
sta r3,statih(r5)
endif
endif
endif
until loop
endrepeat
endroutine
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4482

44B4
44B8
44BC
44C0
44c4
a4cs
44CA
44CE
44D2

44D6

1076

705C
707C
4B78
307C
307D
48F0
307D
787C
30F8

6006

0020
001E
Co00
QO01E
00086

Q00C
QO0OF
O0AC

PAGE 8 Fast Timeout (25 ms)

s MPOKE

;poke modem interfaces to hold off watchdog

;also maintains low-order address bits (both directions)
;and interface loop/crosspatch state (input side)

;R4 enters with parameter block address

routine mpoke, arg rd,uses r§
1da r5,iobloc(rd4) :modem address

1da r7,mloop(r4)
and r7,=mloopi+mloope

sta r7,mloop(r4) ;loop state

sta r7,statim(r5s) ;ineth  ;hold loop =tate, low address
1da r7,=0

sta r7,statom(rs) ;ineth  ;hold hardware wdt, low address

ldab r7.minpid(rad)
sta r7,epid

endroutine mpoke
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FASTTO.PLR: 1 PAGE 9 Fast Timeout (25 ms)

;Package page timeout table if needed

getpage Warm,.,,., Fmapcd rget page maps for tests

getpage PkgCode,, ., ,$mappk

getpage RutCode,,.,,%maprt

Q000 Lif nz $mappk-fmapcd

pkgtab: O :Config code entry-

Lif z $mappk-tmaprt :pick up routing tim=outs too?
rupqck

.endc ;:z $mappk-$maprt
(o] s spare
(0] ;end of timeout table

.endc ;;nz $mappk-%mapcd
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. INSERT "sSTO"
.INSRT STO
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STO.PLR; 1 PAGE 1 Slow Timeout Dispatch

.stitle Slow Timeout Dispatch

.comnt |

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 routine and is skipped by STO.

When STO finds a 1ist entry zero, it changes pages and proceeds on the
next logical page.

Poked every slow tick by Fast Timeout.

Page LCode
;compatibility crock}
{BEE 4868 6500 tossx: lda sp,=stostack-<2%words>
iBF2 9014 br stnxt
;process sto,pid=stopid

stoloop: ;start here first time around

repeat : Forever
iBF4 4890 1da ri,=0 .
repeat ;for all code pages
iBF6 6079 0OO0BO lda r7,1map(ri)+ .
1iBFA 9915 ifnot odd ipage exists
iBFC 3078 FCOO sta r7,%map0
1CO0 7038 40BC lda r3, topntr
1C04 SA10 ifnot zero ;there is a table
1iCO6 4AB2 add r3,=2
repeat
1C08 6023 lda r2,(r3)+
1COA 9A0D until zero
iCOC 1016 save ri,r3
1COE 1036
1C10 7078 00D2 setmap m2,mapv2
iC14 3078 FCO4
1C18 4072 call (r2)
stnxt:
1iC1A 6036 restore ri1.r3
iC1C 6016
1C1E 4078 1C34 call tsleep
1C22 90F3 endrepeat
endif
endif
1C24 4E18 0010 until ri1 = =%ncodep ;done all code pages
iC28 B1E7 i

endrepeat
1C2A 4078 1C54 call tslee2 ;sleep without poke
1C2E 90E3 endrepeat
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STO.PLR; 1

1C30

1C34
1C36
1C3A

1C3C
1C40
1C44

1C48
1C4A
1C4E
1C52

1C54
1C56
iCcs8
1CSA
1CsC
1C5E
1C60
iCe4

1Cé6
1C6A
1CG6E

4868

1076
7078
1076

4878
30F8
4078

6076
TO7F
3078
6006

1076
1016
1026
1036
1046
1056
7078
1076

3068
3008
4008

6500

40BE

0042
OO0AC
1C54

O0BO
FCOO

80BE

6504
A506
1072

PLURIBUS Vv2.98B

25-Jun-87 10:57:29 PAGE 128

PAGE 2 Slow Timeout Dispatch

; TSLEEP
;Put the STO process

to sleep

;assumes M{,M3 set to MAPVAR

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

routine tsleep, local

;ipoke stopid
lda r7,=stopid
sta r7,epid
call tslee2

endroutine tsleep

routine tslee2,local

sta sp,stosp
unlock stolok
jmp 1oopmv

: (OVER)

mo, arg mi, arg m3

;reawaken us too

;don’t yet trust the poke macro.
;and resume here

ri-r5,1ocal m2,ara mi,.arag m3

;save the stack pointer too
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STO.PLR; 1

1C72
1C76
1C78
1C7A
1C7E

1C80
1C84
1C86
1C8A
1C8E

1C92
1C96
1C98
icacC
1CAO

1CA2

1CAG
1CAB
1CAC
1CEO
1CB2
iCB4
1CB6
iCB8
1CBA

1CBC

1CBE
icco

1CC4

1CC6

iccs
iccc
1CCE
1CD2
1CD4
1CD6

1CDA

7078
9AFE
8904
7078
E104

7078
9BO7
7078
3008
4008

7078
8A06
3008
4868
S0AA

7068

6076
TOT7F
3078
6056
6046
6036
6026
6016
6006

1076

48F3
3078

6006

1076

7078
8A04
4078
90FB
49F1
3078

6006

AS06

AS508

620A
A508
AS06
108E
6508
6508
6504
6504

QOBO
FCO4

40B4

40B4

1C34

40B4

PLURIBUS V2.98 25-Jun-87 10:57:29 PAGE 129
PAGE 3 Slow Timeout Dispatch

sto: ;enter here from LOOP
lock stolok

if odd have we been timed out
lda r7,stoinit+foo ;yes, show we need to reinit
Trap 404,<:lock timed out - page 128>
endif
lda r7,sidflag imay we run yet?
ifnot minus ;no, we need to init.

lda r7.stoinit+foo ;mark as needing init.

unlock stolok

tr loop
endif
ifnot stoinit
set stoinit swe're initialized now
lda sp,=stostack iproper stack pointer
tr stoloop ;and start process
endif
lda sp,stosp ;restore stack ptr

endroutine tslee2

;STO subroutines to help manage pages
;routine to set init timer on each page.
routine tosst

1da r7,=3
sta r7,intime

endroutine tosst

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

routine tickin

repeat
lda r7.intime
while zero
call tsleep

endrepeat

sub r7,=1

sta r7,intime

endroutine tickin
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IMP.MAIN; 1 PAGE 7.9 Slow Timeout Dispatch

.INSERT "UPDWN"
. INSRT UPDWN
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UPDWN.PLR; 1 PAGE 1 Line Up/Down Code

FCOO

0010

0400

.comnt |
PHDEDL
line state logic. runs off medium timeout
entered with R4/ modem parameter block

4408
44DA

44DC
44E0Q
44E4
44E8
44EA
44EE
44F2
44F4
44F8
44FA
44FE
4502
4506
450A
450E
4512
4516
451A
451E
4520
4522

4524
4528
452C
452E

4532
4536
4538

453C
453E

0020

1076
1026

707C
7178
4F78
SA2A
797C
317¢C
48A1
707C
9AFE
322C
322C
785C
783C
4078
4B58
385C
383C
702C
4EAS
9202
E415

300C
702C
8BO3
300A

702C
8BO3
300A

6026
6006

.stitle Line Up/Down Code

.radix H10 hex for

Page PkgCode

this rile

hdrst = D32 :time to reset hardware (protocol ticks)
routine phdedl, arg r4, local r2, uses ri1, uses r3, uses rs

00B2 lda r7,tiktim(r4d)
6520 sub r7,tikent imodulo arithmetic
FFOO if r7 .bit. = HFFOO :time to do this line
Q0B 1 subb r7,tikrat(rd)
QOB2 subm r7,tiktim(rd) isave next tick’'s time

1da r2,=1 ;constant for everybody
4000 lock lockm(r4d)
o0oB4 addm r2,ihvtik(rd) ;count tick for err reports
OOAA addm r2,1miss(rd) ;count ticks between misses
0002 ldab r5,phflag(r4) ;:1ine state now
0003 ldab r3.auxcnt(rd) ;and counter
4540 call doded] ido it for this line
FFF7 and r5,=-1?rcdhel relear hello received
0002 stab r5,phflaca(r4d) ;update 1ine state
0003 stab r3,auxcnt(rd) ;new counter value
4006 set r2 = ckerrs+foo(rd) show many bedd inputs?

if r2 >= #5 ; too many

Trap 2025,<:Too many modem h/w cksum errors - page 130>

endif
4000 unlock lockm(rd)
0044 Ida r2,.filling(r4) ;hold timers for our buffers

if minus ;there’'s one here
09FO0 set flushd-chain(r2) imark it

endif
0046 lda r2,nxtbf(ra4) ;same service Tor NXTBF

if minus i there’s one here
08F0 set flushd-chain(r2) cmark it

endif

endif
endroutine phdedl
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.comnt |
line transition code:
R5 contains the 1ines state word

R4 is the modem parameter block

R3 has counter (use depends on state)
R2 always has a 1

4540

4542
4546
4548
454A

454cC
454E
4550
4554
4558
455A
455C

4560
4562
4566
456A
456C
456E
4572
4574
4576
4578
457A
457E
4582
4586
4588
458C
4590
4594
4598
459A

459C
45A0
45A2

1076

7078
8A03
4803
48B0

4FD2
9A2C
4C58
4078
4EBO
8103
4078

1056
4078
4078
6056
4AB1
TE3C
8C15
4FD8
9A13
4DD2
4878
7278
307C
48B0O
383C
4078
7078
TETC
8202
4DD1

4E38
9202
48B0O

72B8

0081
14E8

470C

46AE
1EBA

QO0AE

01D4
6520
0osc

00A2
4648
62E2
0005

0020

PAGE 2 Li

routine do
ifnot ru

set rs
clear
endif

select r
case in

ior rS
call p
if r3

call
endif
save r
call c
call g
restor
add r3
if byt

eor
1da
add
s5ta
1da
stab
call
lda

RIBUS V2.8B 25-Jun-87 10:57:29 PAGE 132

ne Up/Down Code

dedl, arg r2-r5,
tinit

= #inhrst}lmaster
r3

5 .bit., =
hrst

,#shihylmaster
okem
==D

lineit

5]
linei2
rrpkts
e rs
=1

uses

ri, result r3, result rs

irouting 6-second delay

;hold us in RESET state

ivarious cases

:resetting

:always send Hello/IHY and be master
entering reset

;reset hardware

;save over calls

;reset modem state stuff,

;and dump its traffic

;ticks in reset

er3 > k(rd) & r5 .bit. =rcdhel

rs,=inhrst
r7,=medmin
r7,tikent

r7,rutwait(r4)

r3,=0
r3,o0delt(rd)
rtrclr

r7.mine

if byte r7 < neigh(rd)

eo
endi
endif
1% ra

lda
endif

: (OVER)

r r5,=master
f

>= =hdrst
r3,=0

;out of reset

;set up 1 min of med ticks
:set alarm clock

swhen we can come up

;clear hit/miss cnt

;master miss count

;reset retrans timers for SPF

:I'm slave

;time to reset again
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UPDWN.PLR: 1 PAGE 3 Line Up/Down Code
45A4 9051 case master ;master, not resetting
45A6 4FDA1
45A8 9A3F
45AA 4C58 Q080 ior rs5,=shihy :send hello
45AE 4078 14EB8 call pokem ;set i2mpok and poke modem
4582 4FD4 if r5 .bit. =phup ;line alive
4584 9A04 ’
45B6 4078 4662 call knmiss ;see if line still good
45BA 9035 else ;master, coming up
45BC 4AB1 add r3,=1 ;default getting a hihy
45BE 793C OOBO subb r3,NUP(r4) :how close to comming up are we
45C2 8B14 if minus :5till coming up, use ‘consec cntr
45C4 4FD8 if r5 .bit. =rcdhel ;got a hello
45C6 9A06 .
45C8 TF7C 40A2 tsth r7,odelt+foo(rd) ;clear misses
45CC 7A3C 00BO addb r3,NUP(r4) 1fix count again
45D0 900C else ;got no hello
45D2 4078 4648 call rtrcir ;start over again
45D6 48BO 1da r3,=0 ;zero hit count
45D8 3A2C 00A2 addbm r2,odelt(r4d) bump misses
45DC 787C 00A2 if byte odelt(rd) >= k(rd)
45EQ TE7C OOAE
45E4 9202
45E6 4CD2 ior r5,=inhrst :gotta go down
endif
endif
45E8 901E else :r3 plus=> into wait state, use KOON
45EA BAOF if zero 1just come into wait, set up KOON
45EC 487C 0008 lda r7,=1delt(r4)
repeat
45F0 5F7F 40A2 tstb r7,odelt+foo(-1r7) ;clear deltas
45F4 4ET4 until r7 = rd :
45F6 81FD
endrepeat
45F8 78B7C OQOOAF ldab r7,N(rd) ;init k-out-of-N stuff
45FC 307C QOAC sta r7,tdelt(rd)
4600 387C 00A2 stab r7,odelt(r4)
4604 TFT7C 40A1 tsth r7,kpoint+foo(ra) ;clear pointer to odelt
endif
4608 T7A3C OOBO addb r3,NUP(rd4) ;fix count of ticks
460C 7078 6520 lda r7,tikcnt ;current time
4610 717C 00SC sub r7.rutwait(r4g) ;how much time left in wait
4614 9BOG6 if nminus ;time to be up
4616 4078 4724 call 1ineup
461A 7CS5C 0002 jorb rS,phflag(r4) .
461E 48BO clear r3 ;reset AUXCNT always
endif
4620 4078 4662 call knmiss icheck 1ine
endif
endif

; (OVER)
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Pluribus IMP
UPDWN.PLR; 1 PAGE 4 Line Up/Down Code
4624 9011 case rcdhel ;slave, got hello
4626 4FD8
4628 89A03
462A 48BO lda r3,=0 ;clear miss count
462C 900D default islave., no hello
462E 4ABA1 add r3,=1 ;incr miss count
4630 7E3C QOAE if byte r3 > k(rd) ;too many consec
4634 8C09
4636 4FD4 if r5 .bit. =phup iwas line up?
4638 9A05
2 Trap 2016,<;Slave missed 4 in a row - page 133>
463A 4078 1CF4 call killin ives, kill it
4G3E 785C Q002 1dab r5,phflag(rd)
endif
4642 48BO lda r3,=0 ;always reset auxcnt
4644 4CD2 ior r5,=inhrst :back to reset
endif
endselect

4646 6006 endroutine doded]l

sRTCLR- clear SPF retransmission timers
4648 1076 Routine RTRCLR. arg r4
464A 707C 40B8 lock rtimri(rd) ;lock timers
464E 9AFE
4650 487C 0020 1da r7,=<<<nimp-1>_-3>+1>*words(r4) :loep control

repeat
4654 577F 40BC tst r7,rtimrs+foo(-r7) ;clear a word of timers
4658 4E74 until r7 = rd
465A 81FD

endrepeat
465C 300C 40BB wunlock rtimri(rd)
4660 6006 endroutine rtrclr
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UPDWN.PLR; 1

.comnt | KNMISS
Called when in master

Expects
Returns

4662

4664
41666
4668
466C
4670
4672

4676
467A
467C
467E
4682

4684
4688
468A
468E
4692

4696
469A
469C
469E
46A2
4GA4

46A8B

46AC

1076

4FD8
8A23
701C
4F 18
9A03
4818

787C
49F 1
8B04
787C
49F2

387C
4A74
791F
3A1F
721C

7E1C
8207
E40C
4078
48B0
785C

301C

6006

PLURIBUS V2.98 25-Jun-87 10:57:29 PAGE 135

PAGE 5 Line Up/Down Code

mode to clo the K out of N calculation.

the l1ine state in r5, returns new value in r§
new TDELT in R1, AUXCNT in R3

40AA
FFOO

OOFF

O0A

00AE

Q0A A1
00A2
00A2
00AC

O0AF

1CF4
0002

00AC

routine knmiss, arg r3-r5,

if r5 .nbit. =rcdhel

lda r1,Imiss+foo(rd)
if ri .bit. = HFFOO

lda ri,= HFF
endif
ldab r7.kpoint(rd)
sub r7.=1
if minus
ldab r7.k(r4a)
sub r7,=2
endif
stab r7.kpoint(r4)
add r7,1r4
subb ri,odelt(r7)
addbm ri,odelt(r7)
add r1,tdelt(rd)
if byte r1 < n(r4)

Trap 2014, <;Master

call killin

clear r3

ldab r5,.phflag(rd)
endif

sta ri,tdelt(ra)
endif

endroutine knmiss

result ri/r3/rs
:we missed one

;how long since last miss
imax diff? !

:eliminate modulo err

swhere is oldest miss

;get to oldest slot

:last slot we’re supposed to use
;how many slots we have

:save k-1 misses (from O to k-2)

;save for next miss

;get to right modem block

;time between misses for oldest

;save newest, and remove old

add sum of last k-1 misses

:does the new one break the camel’s back?

line died - page 134>
imust kill it for k-out-of-n
ireset AUXCNT

;and save sum
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UPDWN.PLR; 1 PAGE 6 Line Up/Down Code
sLINEI2 :
;Reset modem state, including various line state control

:parameters and logical channel variables and tables..

4GAE 1076 routine clinei2, arg r4, uses ri1, local r2
46BO 1026

1iCDC 1076 global 1inei2 = clinei2

1CDE 7078 40BE

1CE2 1076

1CE4 7078 0OOB4
1CE8 3078 FCOO
1CEC 4078 46AE
1CFO 4008 1BCE

FCOO 0400
;first, set 1ine protocol stuff
46B2 782C Q01A ldab r2,modem(rd)
46B6 701A 4102 lda ri,channel(r2) ;channels for this line
46BA 707A 4112 lda r7,irrtime(r2) ;retransmit time for this line
46BE 301C 001iC sta ri,maxchn(r4) inum of chans this line.
46C2 307C 0032 sta r7,mrtime(rd) :and retransmit rate
46C6 T0O2A 40F2 lda r2,lineprot(r2) ;protocol version, ,route rate
46CA 3B2C 0O0AQ stab r2,rutspd(r4) ;set routing interval
46CE AGAS8 srl r2, H8 ;get protocol version
46D0 3B2C 001B stab r2,clockm(r4) ithis is "line speed"
46D4 TOTA 4122 lda r7,protent(r2)
46D8 307C 0QOBO sta r7,.NUP(rd) ;ticks to come up, med ticks per line tick
46DC 707A 4132 lda r7,knvalu(r2)

46EQ 307C OOAE sta r7.k(r4) 1N ;set up k,n for this line
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UPDWN.PLR;

46E4 4828
46E8 4E18
46EC 8102
4G6EE A2A8

46F0 4814
46F2 48F8

46F4 3029
46F8 3029
4G6FC 3028
4700 6779
4704 49FA1
4706 BAF7

4708 6026
470A 6006

470C 1076

470E 701C
4712 4878
4716 3079
4T1A T747C
471E 3079

4722 60086

1

FFFF
0010

0082
0072
0052
4082

0020
0100
[e]e]e]e
QO1E
0006

PAGE 7

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 137

Line Up/Down Code

;:Now initialize the RSEX.TSEX.INFREE,CHNESY bits

lda r2,=-1

if ri

s11
endif

= = H8%2 ;exactly 8 channels?

r2, H8

1da r1,r4
lda r7.=Nmdlim/ D16

repeat

sta
sta
sta
tst
sub

r2,.rsex(ri)
r2.infree(ri)

r2, tsex(ri)
r7,chnbsy+foo(ri)+
r7.=1

until zero
endrepeat

endroutine clinei2

sLINEIA

;reset hardware for modem parameter block in R4

routine

lineit, arg rd4, uses ri

lda r1,iobloci(r4) :device address
1da r7,=mreset

sta r7.statom(ri)

ior r7,mloop(rd)

sta r7,statim(r1)

endroutine lin=eil
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UPDWN.PLR;

.comnt |

Assumes that

PLURIBUS Vv2.8B 25-Jun-87 10:57:29 PAGE 138
1 PAGE 8 Line Up/Down Code
LINEUP - bring a 1ine up instantly
lockm for the l1ine 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.

4724
4726

1076
1056

4728
472¢C
4730
4732
4734

785C
705D
AGD3
8A02
48D1

4736
473A
473C

4ES8
9203
4858

4740
4744
4746
4T4A
4TAE
4752
4756
475A
475E
4762
4764
4766
476A
476E
4770
4774
4778
477C
4780
4782

707C
9AFE
385C
385C
707C
707C
707C
300C
707C
9AFE
AGD2
305C
300C
48F4
3C7C
787C
787C
TE78
9103
3008

4786
478A
478E
4792

3008
3008
4878
30F8

4796
4798

6056
6006

001A
12D6

OOFF
OOFE
4092

0094
0038
4098
4096
4094
4092
40B8

OOEBA
4088

0002
4003
0005
G62E2

72A6

6512
72B2
0044
00AC

Routine LINEUP, arg r4, local rb5

ldab r5,modem(r4)
1da r5.propdl(rSs)
srl r5,smoshf
if zero
lda r5,=1
endif
if r5 >= =dlinf
lda
endif
lock dlock(r4a)

r5,=dlinf-1

stab r5,delave(rd)
ptab r5,delbas(r4)
lda r7,dellow+fool(r4d)
lda r7.delhi+foo(rd)
lda r7,dpent+fool(rd)
unlock dlock(rd)

lock rtimri(r4)

srl r5,srtshf

sta r5,rtrclk(r4)
unlock rtimrl(rd)

lda r7,=phup

iorbm r7,.phflag(r4d)
ldab r7,auxcnt+foo(rd)
if byte neigh(rd) <> mine

;convert
saptrtic

set
endif
;. Trap 2720,<;Line up.
ophgo
rupsnd
epid =

iniflg

set
set

set #rutpi

endroutine 1ineup

r7=neighbor

;doubled modem number
spropagatinn delay for this line
;shift by averaging shift

snever report zero dé}ay

or infinite

:lock delay vars

;initial delay is equal to
ipropagation delay
;clear averaging counters

to 25.6 ms ticks

;set clock rate, clear count

imark 1ine up
;clear protocol counter
; looped 1ine?

iho, bring us out of init state

- page 137>
;send trouble report
;and routing update
;poke routing
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UPDWN.PLR; 1 PAGE 9 Line Up/Down Code . :
page |Code
.comnt |
KILLIN - kill a line instantly
Assumes that lockm for the line is already locked.
Resets line state, delay values, and retrans clock.
Flags a SPF update to be sent and a trouble report.
1CF4 1076 Routine KILLIN, arg r4
1CF6 48F3 setb phflag(rd) = =inhrst}master :go into reset state
1CF8 387C 0002
1CFC 787C 4003 ldab r7,auxcnt+foo(rd) :zero reset ticks
1000 787C 4005 ldab r7,neigh+foo(r4d) ;clear neighbor number
1D04 707C 4092 lock dlock(rd) ;lock this lines delay vars
1D0O8 SAFE :
1DOA 4878 FFFF set delave(rd) = =dlinf* H101 ;:delbas :;set infinite delay

1DOE 307C 009A
1D12 300C 4092 wunlock dlock(rd)

1iD16 3008 6512 set ophgo ;send trouble report
iD1A 3008 72B2 set rupsnd ;and routing update
1iD1E 4878 0044 set ®pid = #rutpi spoke routing

1022 30F8 00AC
1D26 707C 40B8 lock rtimri(r4)

iD2C 4878 0019 set rtrelk(r4) = =rticd ;:rtrtic ;reset SPF retrans clock

{D30 307C OCBA
iD34 300C 40B8 wunlock rtimrl(r4d)

1D38 6006 endroutine killin

0008 .radix 010 :return to octal
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IMP.MAIN; 1 PAGE 7.10 Line Up/Down Code

. INSERT "MODEM"
. INSRT MODEM
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MODEM.PLR;2

1D3A
1D3C
1D40
1D44
iD48
1D4A
1D4E
iD52
1D54
1D58
1DSA
1D5E
1D60

1DG4
1De8
1DE6A
1DGE
iD70
1D74
iD78
1DT7A
1D7C
1D7E
1D80
iD82
1D86

1D8A
iD8C
1D8E
iD90
1094
1096
1D98
iD9C
1DAO
1DA4
iDA8
1DAA
1DAE

1076
7048
705C
707C
SAFE
707D
4F78
BAGO
4B78
9A06
702C
E404
307D

0001

707C
9AFE
702C
9A10
TOT7A
4F78
8A03
E40B
9007
48F1
3072
30AC
302C

3004
9012
3004
702C
9AQE
890A
4828
783C
T03B
4078
9004
4078
0100

81CO
0020
4024

000C
2000

o100
0026

000C

4000
4026

0GAOQ
0100

0036
0036

4028

FFFE
001A
OEB6
5502

1332
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IMP Modem 10 Code
.stitle IMP Modem I0 Code

Page Lcode

routine i2m, arg ri

rd , mblksi(rit)

lda r5,iobloc(rd)
lTock iZmloc(r4d)

lda r7.statom(r5s)
if r7 .nbit. =mbusy

:for hardware, LATER

;modem not busy.

and r7,=mguit ;:statom

ifnot zero

lda r2,sndingl(rd) :R2: reports buffer CHAIN word
Trap 2004, <:modem output got quit - page 140>
sta r7.statom(rs) rimreset :

endif

.1if z LBig

setmap mO,mappky

:handle output just completed

lock lockm(rd)

lda r2.snding+foo(rd)
ifnot zero

if where-chain(r2) .nbit.

;for SNDING, ESENTQ

;first look for data packet
there is one
Hwhi2m ;lost ownership

Trap 2013.<:lost SNDING buffer - page 140>

else
set (r2) = #1

set @esentql(rd) = r2
set esentq(rd) = r2
endif
unlock (r4) ;;lockm
else
unlock (rd) ;;:lockm
lda rr2,later+fool(rd)
ifnot zero
if odd
and r2,4#-2
ldab r3,modem(rad)
lda r3,bittab(r3)
call rupfls
else
call flush,whi2m

endif
endif
endif

;more I2M over

;this buffer will end queue

rendueue it

;else try packet to flush
:it’'s a flooded packet
:remove odd bit

;get our modem bit

;and flush our use

L]
;just free the buffer

551
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MODEM.PLR: 2 :

FCOO

479A
479A
479C
479E
4T7A0
4TA2

TOTC 402A
9A11
48BA0

GOTA 479A
1026
4077
9A07
300C 4024
6026
300C 002A
6006

6026
4E28 OOOA
92F2

0400

4T7A4
4808
4834
4870
1E18

PAGE 2 IMP Modem I0 Code

:I2M continued

;Look for high-priority, low-probability things
;for I2M 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

: (B5) send a retransmission if necessary

e an ws

if i2mpok+foo(r4d) ;some important stuff

clear r2 ;use an indexed dispatch
repeat
lda r7,i2mist(r2)+ ;next to call
save r2
call (r7) ;do a check
if success it sent something
unlock i2mloc(r4) ;done I2M
restore r2
set i2mpok(r4) :schadule another check
return
endif
restore r2
while r2 < #1i2mist ;mare to do

endrepeat
endif

page PkgCode ;lovely little hack to keep table out of way

table i2mlst
i2mhihy
i2mfid
i2mdemre]
i2mpke
i2mrxm
endtable i2mist

page LCode
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MODEM.PLR;2 PAGE 3 IMP Modem 10 Code
icheck for regular stuff
1iDD6 787C 0002 if bvte phflag(rd) .bit. #phup :if up., maybe send data
1DDA 4FF4
ibDDC 9A1B
iDDE 707C 4000 lock lockm(rd) :need this for the next checks
1DE2 SAFE
:look for data to send now
1iDE4 481C 0038 set r1 = #spriqgl(r4d) ;send priority first
1DE8 7021 set r2 = (ri) :packet here?
1iDEA 8309 if odd snope
1DEC 4A94 add r1,#4sregqg-spriq sty regular 'Q
1DEE 7021 set r2 = (r1) ipacket here?
1DFO 8906 if odd :nope
1DF2 4078 1F1i6 call i2mnul ;;unlock lockm ;maybe send a null
1DF6 300C 4024 unlock i2mloc(ra) ;done modem out
1iDFA S0E9 return
endif
endif
iDFC 4078 1EC6 call i2msfc ;assign us a channel
1EQQC 9A08 if success scan send one
¢ lda r7,#20 set retransmission count
1EQ2 4878 0020 SET STIMER(R1)=# D32
1EO06 3079 0094
1EQA 4078 1F56 call i2msnd : and send packet
1{ECE 9002 else ;some impossible case
1E10 3004 unlock (r4) ;i lockm :give up
endif
endif
endif i smbusy
1E12 300C 4024 unlock i2mloc(r4)

1{E16 90DB endroutine i2m
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MODEM.PLR;2

.comnt |
Build and

FCoo
47A4

47A6
47AA
4TAC
47B0O
47B4
4786
47B8
47BA
47BC

47BE
47C2
47C6
47C8
47cCC

47D0
47D2
47D6
47DA
47DC
47E0
ATE4
47E6
47E8
47EC
47F0
47F2
47F6
47F8
4TFA
4T7FE

4802

4806

0400
1076

707C
9AFE
783C
4F38
8A0S
3004
6076
4FFO
4007

4D38
383C
3004
4838
4C38

48A5
7078
307C
4927
7078
307C
4927
48F0
307C
787C
A2F7
307C
4927
4923
302C
303C

4078

6006

PAGE 4

send a Hello/IHY

4000

0002
0080

0080
0002

FFOS5
A202
62DE
0018
G2E2
0016
0010
001A
0010
0014
o012

1FDC

Page PkgCode

PLURIBUS V2.9B 25-Jun-87
IMP Modem 10 Code

10:57:29 PAGE 144

routine I2MHIHY, arg r4, uses ri-r3/rs

lock lockm(r4)

ldab r3,phflag(r4d)
if r3 .nbit. =shihy

unlock (r4)
fail return

endif

eor r3,#shihy

stab r3,phflag(rd)
unlock (r4) ;1 lockm
and r3,=helst

ior r3,=ruttyptcombit+iherdut+spfon
=nullhd+segh(rd)
=<segh/words+1>

; set ri =
set r2 =
lda r7,sync
sta r7,nullhd+segh(rd)
sub r2,r7
1da r7,mine
sta r7,nullhd+srch(rd)
sub r2,r7

lda r7,#0

sta r7.nullhd+neth(r4d)

ldab r7,modem(r4)
sT7T »id
sta r7,nullhd+tneth(rd)
sub r2,r7
sub r2,r3
sta r2,nullhdichkh(rd)
sta r3,nullhd+typh(rd)
ihycum:
call i2mxmit

endroutine i2mhihy

;3 lTockm

:must control phflag
:there’'s no hello to send

;cdone here

;clear this bit
;and change flag

info
HIHY

;clear internal
snominal
;last word of msg
ybuild checksum

s 1segh

1isrch

srehikch
;s typh

;send it}

;build HIHY backwards
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MODEM.PLR;2 PAGE 5 IMP Modem I0 Cede
.comnt |

I2MFLD- send out routing update

If buffer on rupg for this modem, send it out unless line is
in reset or neighbor not running SPF.
Turn on retransmission timer for this IMP.

4808 1076 Routine I2MFLD, arg r4, uses r2-r3, uses rS
480A 783C O001A ldab r3,modem(rd) ;our modem number
480E 703B QEB6 1da r3,bittab(r3) sour mashk bit
repeat
4812 4078 5584 call rupdeq ;attempt to get an update
4816 BAO4 if fFail
4818 6076 fail return ;nothing for us
481A 4FFO
481C 4007
endif
481E 4078 17D4 call pcksubr ;check its checksum first
4822 9A05 until zero ;okay
4824 E406 Trap 2006,<:Bad cksum in routing upcdate - page 144>
4826 4078 55D2 call rupfls ;ignore this one. try again
482A 90F4 endrepeat
482C 4CAH1 ior r2,=1 :flag so I2MRLA will get it
imcfid: ;hook to count updates sent
482E 4078 1FD4 call i2Zmgxmit ssend the update

4832 6006 endroutine i2mfild
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MODEM.PLR;2 PAGE & IMP Mocdem [0 Code

;send a demand reload if asked

FCOO 0400 page PkgCode
4834 1076 routine i2mdemrel
4836 705C 402C lda r5,.demand+fool(rd) ;get demand Flag
483A 9A18 ifnot zero ;its set}
483C 305C 0016 sta r5,nul lhd+srch(rg) ;set demand flag
4840 4878 CAFE lda r7,=dempas ipassword
4844 307C 0018 sta r7,nullhd+segh(rd)
4848 4878 C100 1da r7,=rldtyp+demrel
484C 307C 0012 sta r7,nullhd+typh(rd)
4850 4878 7407 lda r7,#-<dempas+ridtyp+demrel-<pkth/words>>
4854 4975 sub r7,rS5 ;make checksum
4856 307C 0014 sta r7,nul 1hd+chkh(rd) ; and make it look good
485A 48DO 1da rS5,#0 ;;odeven endbit dscpkt
485C 48B0O lda r3,#0 ; schanum
485E 481C 0010 1da ri1,#nullhd(r4) swhere to send from
4862 3031 sta r3,(r1) ;ineth
4864 4078 1FDC call i2mxmit ;send it
4868 6006 return
endif
486A 6076 fail return
486C 4FFO
48B6E 4007

endroutine i2mdemrel
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MODEM.PLR;2

FCOO
4870

4872
4876
4878
487A
487C

487E
4882
4884
4886
488A
488C
48390
4894

4896
489A
4839E

48A2

48A4
48A6
48AA
48AC
48AE
48B0

48B4

0400
1076

702C
8A04
6076
4FFO
4007

4078
0100
48F 1
317A
8BO6
707C
4078
4000

4078
4078
4078

6006

1076
787C
4FF2
9A04
48F 1
387c

6006

002E

1480
0350
402E

131E

48A4
1512
1FD4

0002

0003

PAGE 7 IMP Modem I0 Code

;send packet core or routing, if needed.
page PkgCode

routine i2mpkec, arg rd4, uses ri-r3, uses rS

lda r2,.sbik(rd) :check for packet core.

if zero :no packet core block to send
fail return ;not done yet

endif

call wheorm,whi2m ;add i2m ownership

1da r7,=1 ipke retransmit count.

subm r7,chan-chain(r2) .

if minus ;transmittied enough times
lda r7,sblk+foo(rd) ;free sblk for next

call flushb,whf2h ;flush that buffer. |

endif

call pkchold ihold off resets

call unpack ;get buffer addresses.
call i2mgxmit stransmit routing buffer.

endroutine i2mpkc

; PKCHOLD
:hold off modem resets if packet core is active

routine pkchold,arg r4d

if byte phflag(rd) .bit. #inhrst :liable to reset?
setb auxcnt(rd) = =1
endif

endroutine pkchold

557
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MODEM.PLR; 2

1E18
1E1A
1E1E
1E20
1E24
1E26
1E28
1E2A

1076
707C
9AFE
787C
4FF4
B8AO3
3004
6006

481c
4078
0100
8A05
3004
6076
4FFO
4007

7079
727C
T1F8
9BOF
7078
3078
707C
3072
8903
302C

302C
3004
90ES

4853
4078
9A12
E411
4815
A694
4A1C
4875
4BFE
TO7F
3D71
48F 1
327C
4078
3004
20D4

4835
7051
48"

4000

0002

0034
154A

009A
0032
62E8
ooD2
FCO4
0034
0036

0034

17D4

o082

QEB6

0050
41AA

PAGE 8 IMP Modem IO Code
sretransmit first on sent queue, if needed.
page LCode

routine i2mrxm, arg r2-r5, uses ri-r3/rs
lock lockm(rd)

if byte phflag(rd) .nbit. #phup isend only if line up
unlock (ra) ;i lockm
return ;succeed to do nothing else
endif

lda r1,=ssentq(r4)
call deque., whi2m

if fail
unlock (r4) ;1 lockm
fail return

endif
set r7 = st(r1) ;it’s last send time
add r7,mrtime(rd) ;plus retransmit time
sub r7,eclock ;less time now :
ifnot minus ;don’t retransmit yet.
setmap m2,mapv2 irequeue at head of sent g
lda r7,ssentq(r4)
sta r7,(r2) ;put g after this packet.
if odd
sta r2,esentq(r4)
endif
sta r2,ssentq(rd) ipackel onto q.
unlock (r4) ;3 lockm
fail return
endif
Ida r5,r3 ;save chan over call
call pcksubr :checksum packet.
ifnot zero :bad checksum}
Trap 2021,<:broken cksum on retransmission - page 147>
lda r1.rr5 ;get CHAN to free channel
srl ri;4 sack quadrant -
add r1,#chnbsy(ra) ;where bits are in block
1da r7.1r5 :low bits of channel #
and r7,= HE i just those
lda r7.bittab(r7) :channel bit
eorbm r7,(r1) ;:chnbsy ;free for use
lda r7,#1
addm r7,slots(r4) icount this freed
call ckqput ;send it for analysis
unlock (r4) s s Tockm
fail return
endif
1da r3,r5 irecover chan
lda r5,(ri1) ;::neth odeven
1da r7,=1



1E9A 3179 0094 subm r7,stimer(ri) :decrement retransmit cntr.
1E9E 8A11 if zero ;0 mod 32 rexmits.

1EAO 4F58 2000 if r5 .bit. =dscpkt ipacket marked for discard?
1EA4 SAQS .
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MODEM.PLR:;2

1EAG
1EAB
1EAC

1EAE
1EBO
1EB4
1EE8
1EBC

1ECO
1EC4

E412
4078
S00A

E413
4C58
4078
4878
3079

4078
90B3

1CF4

2000
2382
0020
0094

1F56

PAGE 8.1 IMP Modem 10 Code

-

Trap 2022,<;64 retransmissions: killed 1ine - page 148>

call killin
else
Trap 2023,<:;32 retransmissions: discard packet - page 148>

ior r5,=dscpkt ;:set dscbit for i2msnd
call cdelay ;compute delay.
lda r7,= D32 ;try another 32 times.
sta r7,stimer(rit)
endif
endif
call i2msnd ;send packet in r2.

endroutine i2mrxm
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MODEM.PLR; 2

1EC6
1EC8
1ECA

1ECE
1EDO
1ED4
1ED6
1EDA
1EDE
1EEQ
1EE2
1EE4

1EE6

1EE8
1EEA

1EEC
1EEE
1EFO
1EF2
1EF4

1EF6
1EF8
1EFA
1EFE
1FOO

1FO4
1FO8
1FOA
1FOE
1F10
1F12

1F14

1076
48B0O
487C

6857
4ES8
810A
4A38
763C
8104
6076
4FFO
4007

S0F4

1016
4891

4F51
9A04
A291
4AB2
90FC

1C17
48D0
TF1F
8A03
4858

303A
6016
4078
0100
8A02
90ET7

6006

oos82

OOFF

0010
oo1ic

FFDO

8000

0350

154A

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 150

PAGE 9 1IMP Modem IO Code

:select a free channel for data packet. :
sfc, arg ri-r2, arg r4, result ri-r3, result r5

:select a free channel.

routine i2m
lda r3,=0
lda r7,=chnbsy(rd)
repeat
ldab r5,(r7)+
until r5 <> = HFF
add r3.,= HB*"2
if r3 = maxchn(r4d)
fail return
endif
endrepeat

ir3 is free channel group.

save ri

1da ri,=1

repeat
while r

sl rt,
add r3,
endrepeat

;channel mark bit.

9 .Bit.

i
=2

;r3 is channel, ri

iorbm r1,
1da r5,=0
if byte r

1da rS,
endif

(-r7)
1 .nbit.
=odeven

is bit
;mark channel used
tsex-chnbsy(r7) :get the odeven bit

;set the bit

sta r3,chan-chain(r2) :;clobbers chan if bad buffer

restore r

q

call deque,whiZm

if Fail
fail re
endif
endroutine

turn

i2msfc

:restore queue head pointer.
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MODEM.PLR;2 PAGE 10 IMP Modem ID Code

page LCode

;send nulls to acknowledge received packets., if needed.

1F16 1076 routine i2mnul, arg r4

1F18 707C 0030 if snull(rd) :we need to send any nulls.

1F1C 9A04

1F1E 4078 1F28 call i2msnl isend null

1F22 9002 else

1F24 3004 unlock (rd) ::lockm :free modem vars lock.
endif

1F26 6006 endroutine i2mnul valways succeeds to terminate loop.

;send nulls

1F28 1076 routine i2msnl, arg r4
1F2A 4858 8100 lda r5,=rutnul+ruttyp :setup the null
1F2E 48AS5 lda r2,=<seqh+2>/words
1F30 4925 sub r2,rS 1 typh
1F32 481C 0018 1da r1i,=nullhd+tsegh(r4d)
1F36 7038 62DE lda r3,sync
1F3A 3031 sta r3,(r1) ;isegh
1F3C 4923 sub r2,r3
1F3E 7038 62E2 lda r3.mine
1F42 1031 sta r3,(-rt} ;:srch
1F44 4923 sub r2,r3
1F46 1021 sta r2,(-r1) ;:chkh
1F48 1051 sta r5,(-r1) i ityph
1F4A 4BEBO 1da r3,=0 » rchanum
1F4C 48BDO 1da rs, =0 ;;odeven endbit dscpkt
1F4E 1031 sta r3,(-ri) iineth
imenull: ihook to count nulls
1F50 4078 1F74 call i2mdun snow, actually send null,

1F54 6006 endroutine i2msnl
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MODEM.PLR;2 PAGE 11 IMP Modem IO Code

;modem output utility routines

:ri:buffer address,.r2:chain,r3:chn*2,r4:i2mblk,
;:r5:odeven and dscpkt(needs masking)

1F56 1076 routine i2msnd, arg ri-rS
imcumpkt: ;cumstats im hook

1F58 302C 0026 sta r2,snding(rd) ;buffer being sent

i{F5C 70F8 G2ES8 1da r7,@clock

1F60 3073 0Q09A sta r7,st(r1) ;note time sent

i{F64 4B58 AQOO and r5,=odeven}dscpkt

1F68 787C 0002 ldab r7,.phflag(r4)

1F6C 8903 if odd ;imaster

1FGE 4CS58 4000 jior r5,=endbit smark us as high imp
endif

;ri:buffer address, r3:chn*2,r4:i2mblk,
;:r5:o0deven/endbit/dscpkt

1F72 9002 entry i2mdun, arg ri, arg r3-rS

1F74 1076

1{F76 702C 0030 1da r2,snull(r4d) ;which ACK group to send?
i{F7A 4B2A FFFF and r2,=-1(r2) ;do lowest first

{F7E 752C 0030 eor r2,snull(r4)
1F82 352C 0030 eorm r2,snull(rd)

iF86 3004 unlock (rd) ;i lockm

iF88 707C 001iC lda r7,maxchn(rad) ;8B or 16 special case

1{FBC 4E78 0010 cmp r7,= D8"2

1F90 707C 00iC lda r7.maxchn(ra) ;8 or 16 special case

{F94 4E78 0010 cmp r7,= D8*2 .

1F98 487C 0062 lda r7,=rsex(r4)

1F9C 8C08 if 1 34f r7 > # D16%2 ;many channels- general case

repeat

1FSE AGA{1 srl r2,1

1iFAO 9A0S5 until zero

1FA2 4A58 0100 add r5,= H100

1FAG 4AFA1 add r7,=1

1FA8 90FB endrepeat

1FAA 9006 else ;special case- 8/16 channels’

{FAC 702C 4030 lda r2,snull+foa(rd) :will ACK all channels

{FBO A2B7 511 r3,7 :move chanum over

1{FB2 7C5F 0001 jorb r5,1(r7) ;insert high ACKs
endif :

1FB6 4C53 jor r5,r3 :setup packet chn-id (neth)

1FB8 7151 sub r5,(r1) ::neth

iFBA 3251 addm r5,(r1) cineth fix neth

1{FBC 3159 0004 subm r5,chkh(ri1) ;correct checksum

i{FCO 7837 ldab r3,(r7) ;irsex

1{FC2 7939 0003 subb r3, typh+1(ri) ;update main ACK field

1FC6 3239 0002 addm 13, typh(ri) ;Tixed acks

1FCA 3139 0004 subm r3,chkh(rit) rand checksum

1{FCE 4078 1{FDC call i2mxmit ;send buffer in snding
1FD2 6006 endroutine i2msnd Coe

563
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MODEM.PLR; 2

1FD4
1FD6

1FDA
1FDC
1FDE
1FEQ
1FE2
1{FE4
1FE8
1FEC
1FEE
1FF2
1FF6
1FFA
1FFC
2000
2004
2006

200A
200E
2012
2016
2018
201A
201E
2020
2022

2026
202A
202C
2030
2032
2034
2036
2038
203A
203E
2040
2044

2046
204A
204C
204E
2052
2054

2058

1076
302¢C

9002
1076
4811
8BOE
4821
7219
4828
AGA4
7428
7078
3078
2008
481C
482C
AGA4
7428

705C
302D
707D
AGF4
4072
4B78
9A04
E405
302D

301D
A2A4
4878
4B17
4827
4912
AB91
4A84
707C
8A04
300C
4A91

321C
8BO7
48F 1
327¢C
ATFA1
357C

6006

0028

0080
1FFE

808C
ooD2
FCO4

2018
AO10

Q0DOo
0020

0008
Q00A

O1FF

ooos

000A

1FFF

400C

000C

0008

000A

0008

PAGE 12 IMP Modem I0 Code

ird:i2mblik, ri:packet, r2:chain
1if r1 neg then snding=chain else send null.
routine i2mgxmit, arg ri/r2/rd4, uses ri/r2/r5
sta r2,later(r4) ;remember output bufer

;just xmit buffer here
entry i2mxmit, arg ri, arg rd4, uses ri-r2, uses r5

lda ri,ri :null if positive
if minus ;:im2 mendf :if real buffer.
lda r2,r1

add ri1,bufe(ri)
and r2,=packm
srl r2.4

ior r2.m24sl1fptr
setmap m2,mapv2

else
lda r1,=nullhd+segh+mendf-mi(r4)
lda r2,=nullhd-mi(r4)
srl r2,4
ior r2,mapvar ;start hardware here
endif
lda r5,iobloc(r4)
sta r2.starto(rs)
lda r7,endo(rs5)
srl r7,4
eor ri,r2
and r7,=packm_-4
ifnot zero verror in xmit
Trap 2005,<;Start pointer write failed - page 152>
sta r2,starto(rs)
endif
sta ri,endo(rs)
s11 r2,4 ;now unpack the starting address
ida r7,.= HiFFF
and r1,r7

and r2,r7
sub r1,r2 iR1 = # of bytes transmitted
s $#1.,79 sR1 = # of words transmitted
add r1,=4 ;Include 8 of 9 framing characters
lda r7,flipper+fool(rd) ;hack to add 1/2 word. (X16 style})
if zero
set flipper(r4)
add r1,=1
endif '
addm r1,loword(r4d) ;increment low-order
if minus ;increment high-order if "carry"
1da r7,=1
addm r7,hiword(rd)
el eT. isign iquick get sign bit
eorm r7,loword(r4) ;and clear it in low order
endif

endroutine i2mxmit
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1076
7049

705C
70B8

707C
9AFE
702D
4F28
SA04
300C
9054
701D
9B24
4F28
9AO3
E402
9004
48F 1
327C

4878
747C
307D
703C
702C
302C
4078
0O08E
4078
300C
4823
7628
8104
4078
8000

81CO
0020
62ES8
4042

0006
2000

4042
0004

0100

PAGE 13 IMP Modem 10 Code

m2iloc locks the hardware busy bit, filling and nxtbf

"

routine m2i, arg ri :rl is PID level.
lda rd,mblks(r1) ;modem block pointer.
rim2ihw:
lda r5,iobloc(r4) ;modem device address.
lda r3,eclock :timestamp for arriving packet.
lock m2iloc(r4) :lock hardware level
lda r2,statim(rs) ;device input status.
if r2 .bit. =mbusy ;modem still busy
unlock m2iloc(rd) ;release modem.
else itransfer done, look.,at new packet.
lda ri,endi(rs) :buffer end pointer.
ifnot minus ;imendf ;no end flag.
if r2 .bit. =mquit ;istatim
Trap 2002, <;modem input quit (INPUT LOST) - page 153>
else
lda r7.,=1 ;just count hardware errors.
addm r7,.ckerrs(rd) :in param block.
endif
lda r7.=mreset ireset modem.

jor r7,mloop(rd)
sta r7,statim(r5)
Ida r3.filling(r4)
lda r2,.nxtbf(rd)
sta r2,filling(rd)

:start input to next buffer.

call sioin,bufend ;start modem input.
call m2inxt raet new buffer
unlock m2iloc(rd) ;release hardware.

lda r2,r3 pafilling
if r2 <> junk

call Flushb,whm2i ;return buffer to system.

endif

565
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902E

' 1016

1036
702C
4078
Q08E

705C
302C
4078
707C
9AFE

300C
6036
6016
7658
8115
4825
4851
4078
8000
8A03
E4CH
200D
3039
3059
7078
3078
30AC
302C

300C

0046
158E

0044
0044
21BO
4048

4042

63CA

1500

0086
0080
0oD2
FCO4
oo4c
004cC

4048

PAGE 14

;end bit set., so no error.
else
save r1,.r3

1da r2,nxtbf(rd)
call sioin,bufend

lda r5,fill1ing(r4)
sta r2,filling(rd)
call m2inxt

lock Tmiq(r4)

unlock m2iloc(rd)

restore r1.ﬁ3

PLURIBUS V2.8B 25-Jun-87 10:57:29 PAGE 155
IMP Modem I0 Code

Handle input normally.
packet has end flag.
;save end pointer.

inext buffer to use

;start modem up on this buffer.

sprevious input bufifer
scurrent (new) input buffer
;get new buffer

;now queue the packet

;Bill says to watch out for this lock order.

;end pointer.

if r5 <> junk 72fFilling ;real data in buffer.

ida r2,rS
lda r5,ri
call unpckc,whm2i

if fail

:gain access to buffer
;save end pointer.
unpack and check.

;not our buffer

Trap 2301,<;filling buffer error - page 154>

else
sta r3,it(r1)
sta r5,bufe(ri)
setmap m2,mapv2

sta r2,@emiq(rd)
sta r2,emiq(r4)
endif
endif
unlock 1mig(r4d)
endif
endif

stimestamp buffer.,
;save end pointer

;queue onto sof tware queue.

;release sof tware gueue.
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;process software gqueue until empty or some work done.

0001 .if z LBig
setmap mO,mappky :set map O to pkg page if not code map.
.endc
repeat

2124 481C 0Q04A 1da r1,=smiqg(rd) :come here if hardware is busy
2128 7071 1da r7,(r1)
212A 993A until odd
212C 707C 4000 lock lockm(rd)
2130 9AFE

3 someday, ‘bz m2ihw’
2132 707C 4048 lock Tmiqg(rd)
2136 9AFE
2138 4078 154A call deque,whm2i
213C 8000
213E 8AQ05 if fail
2140 300C 4048 unlock Imig(r4)
2144 3004 unlock (rd4) ;;lockm
2146 902C break

endif
2148 300C 4048 unlock Imiq(r4d)
214C 7079 Q090 1da r7,bufe(r1) ;end pointer from endi
2150 4971 sub r7,r1 ;im2 ;bumming sign bit from hardware
2152 9BO6 if minus } r7 > =bufend-hrdoff } r7 < =srch
2154 4E78 008C
2158 8CO03
215A 4EF6
215C 8207
215E 4EF6 if r7 < =srch
2160 8203
Trap 2003, <:Modem input short (BAD DATA INPUT LOST) - page 155>
2162 E403
155
2164 8002 else
Trap 2001, <:Modem bad end ptr t*+*+ CALL MAINT *** (H) - page 155>
2166 E401
155

endif

567
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2168
216A

216E
2172
2176
2178
217A
217E
2180
2182
2184
2186
218A
218C
218E
2192

2194
2196
219A
219C
219E

21A0
21A0
21A2
21A4
21A6
21A8
21AA
21AC
21AE

2016
3079

3049
4078
9A07
E410
4078
3004
a0D2
9009
7031
7059
A3D4
4BDE
40FD
8A06

3004
4078
8000
90C4
6006

21D2
07D8
21D2
Qo708
490E
490E
48E6
o708

0080
0092
1704

41AA

0002

21A0

131E

PAGE 16 IMP Modem 10 Code
else end ptr ok. )
sta r7.bufe(ri) ;save buffer length.
micumi: ;Cum Stats Modem Inputs Hook
sta rd,inch(r!) ;save input channel.
call pchksubr ;checksum packet.

ifnot zero
Trap 2020, <;Modem s/w failure - page 156>
call clkgput
unlock (rd) :;lockm
next
else
lda r3,(r1) iineth
lda rS5, typh(ri)
r1l1 r5.4 '
and r5,=<paktyp+combit>_- D12 ;ready to dispatch
call @m2idsp(rs5) :on packet tvpe
break if succeed
endif
endif
uniock (rd) ;;lockm ;free modem lock before flush.
call flushb,whm2i

endrepeat
endroutine m2i

table m2idsp ;dispatch on packet type.
m2ireg ;iRegular Data packet.
rfail ;Incompatible Regular packet.
m2ireg ;Control packet,
rfail ;Incompatible Control packet.
m2irut . ;Routing and Null packets.
m2irut ;same with combit set
m2irld :Reload packets.
rfail ;Incompatible Reload packet.

endtable m2idsp
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;routine to get a new input buffer and set it up
;as the next buffer

21BO 1076 routine m2inxt, arg rd4, uses ri-r2, result r2 ;
21B2 4078 13Ce6 call freget,whm2it+tnmi ;get next free buffer.
21B6 8000
21BB 8A06 if fail ;ho free buffer
21BA 48F1 1da r7,=1 ;count times this happens
21BC 3278 G4AE addm r7,mnobuf
micume: ;cumstats mocem errors hook.
21CO 7028 G3CA 1da r2,junk ;read next into junk.
endif ‘
21C4 302C 0046 sta r2,nxtbf(rd) ;next input buffer
21C8 7078 00D2 setmap m2,mapv2 fix map 2
21CC 3078 FCO4
21D0 6006 endroutine m2inxt
:r1 = packet buf pointer, r2 = chain, 13 = neth, rd4 = modem block.
21D2 1076 routine m2ireg, arg ri-rd
21D4 787C 0002 ldab r7,phflag(rd)
21D8 9903 ifnot odd ;:master
21DA 4D38 4000 eor r3,=endbit the’s higher imp
endif
21DE 4FF2 if r7 .bit. =inhrst :in reset
21EO 9A04
21E2 6076 fail return
21E4 4FFO
21E6 4007
endif
21E8 4F38 4000 if r3 .bit. =endbit 1 1ine suddenly looped.
21EC SAOQ0S5
21EE ES5C2 Trap 2702, <;Suddenly looped line - page 157>
21FO 4078 1CF4 call killin
21F4 90OF7 fail return
endif
21F6 4FF4 if r7 .nbit. =phup
21F8 8AO1
- Trap 2710,<:;Accepting pkt on dead line - page 157>
endif
21FA 4078 2200 call doak

21FE 6006 endroutine m2ireg
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MODEM.PLR;2

FCOO
48B6

48B8
48BC
48C0
48C2
48C6
48CA
48CC
48D0
48D4
48D6
48DA

48DC

48E0Q
48E2
48E4

48E6
48E8
48EC
48F0
48F2
48F6
48F8
48FC
4900
4904
4908
490C

0400
1076

7078
4F78
9A13
7078
4E78
8108
4838
7059
9BO4
3058
48B2

3038

6076
4FFO
4007

3004
4078
4078
CO00
7078
SAFE
30AB
3028
3008
7878
30F8
6006

0002
0100

0008
CAFE

FFFE
0006

651E

651C

48A4
146C

AF48

656A
656A
AF48
G6F43
00AC

PAGE 18 IMP Modem IO Code

Page PlkgCode
routine m2irld, arg r2, arg r4d

if typh(ri) .bit. =demrel

if segh(ri) = =dempas

1da r3,=n.reload
1da r5,srchiri)
ifnot minus
sta r5,nstlin
lda r3,=p.reload
endif
sta r3,nsrtf
endif
fail return

endif

unlock (rd) ;;:lockm
call pkchold

call wheorb,whm2i?whf2h

lock lockfd+coriob

sta r2,eefhcq

sta r2,efhcq

unlock lockfd+coriob

ldab r7,.bhpid+coriob

sta r7,.epid
endroutine m2irild

;demand reload packet?
;yes, password correct?
yes, assume nice reload
ipanic demand?

:yes, start with this line
iPpanic reload flag

;always flush this packet

;no modem resets please

;give fake jam 2 a wakeup
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#M2IRUT - all type 2 (routing) messages come here
;They are further subdivided by subtype

sinto nulls, old routing, new line up/down

;and spf updates.

490E 1076 routine m2irut, arg ri1, arg rd, uses r§
4910 7859 0002 ldab r5, typh(rit) ipkt type word
4914 4BD7 and r5,=pflags_- H8
4916 A2D1 s11 r5,1 ;how a good offset
4918 40FD 4926 call ®rutdsp(rs)
491C 8A04 if fail
491E 6076 fail return
4920 4FFO
4922 4007
endif
4924 6006 endroutine m2irut
4926 table rutdsp ;dispatches for type 2 messages
4926 07D8 rfail ;old routing (ignored)
4928 4936 m2inul inull
492A 4940 m2ihihy new line up/down
492C 4A10 m2irup ispf update
492E 07D8 rfail
4930 07D8 rfail
4932 07D8 rfail
4934 Q708 rfail

endtable rutdsp
:routines to process null and routing cases of routing packets.

4936 1076 routine m2inul ;null with acks
4938 7031 lda r3.(rf1) sineth

493A 4078 2200 call doak

493E 6006 endroutine m2inul
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PAGE 20 IMP Modem IO Code

modem to imp routine to decipher hello (ihy) pkt and set flags in’

the modem block for DEDL.

ri
r4d
m2

4840
4942

4944
4948
494C
4950
4954
4958
495C
4960
4962
4966

496A
496E
4870
4974
4976
4978
497C
497E
4980
4982

4984

- buffer pointer
- modem block
set up for the pkt

1076
1026

782C
7839
383C
7039
787C
303F
TE78
8105
7079
3078

TE3C
910D
787C
9A08
ESC6
4078
6026
6076
4FFO
4007

383C

0002
0000
O09F
0006
001A
63A6
72BD

0008
62DE

0005

0005

1CF4

0005

Called from M2I with:

Routine M2IHINMY, arg ri/r4/m2/m3, uses r3/r5, local r2

setb r2 = phflag(r4)
ldab r3,neth(rit)
stab r3,rmodn(rd)
lda r3,srch(rt)

ldab r7.modem(r4)
sta r3,m2nghb(r7)

if byte r7 = thd

lda r7,seqghi{rt)
sta r7,sync
endif

if byte r3 <> neigh(rd)

ldab r7,neigh(r4)
ifnot zero

Trap 2706, <;Neighbor

call killin
fail return

endif
stab r3,neigh(ra4)
endif

imore m2ihihy over leaf

;get 1ine state

ineighbor’s IMP number

:cdoubled modem number

;update one of the neighbor tables
;line to accept sync on?

:ves, copy network sync time

;neighbor change?

:ves, get old neighbor
;was there a neighbor?

IMP number changed - page t60>

:yes, kill line (zeroes neigh)

:no, record new neighbor
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4988
498C
498E
4980
4994
4986
4998

499¢C
4900
49A2
49A4
49A6
49AA
49AC
4980
4982
4984
4986

49E8

49BC

49BE

49C0

49c4
49C6

782C
4FA2
8A1B
7638
9116
1026
4828

505A
9BOE
4ES4
910C
7E3D
8109
787D
4FF4
9A03
6026
90E3

787D

88F0
6026
383C

48F 1
327C

0002

62E2

0010

635E

0004

0002

4004

0004

00B6

PLURIBUS V2.9B 25-Jun-87

10:57:29 PAGE 162

PAGE 21 IMP Modem I0 Code

sM2IHIHY continued

ldab r2.phflag(ra)
if r2 .nbit. =inhrst

if r3 <> mine

save r2
1da r2,=nmd*words
repeat
lda r5,m2pblik(-r2)
ifpot minus } r5 = rd

if byte r3 = 1nei(rs)

ldab r7,phflag(rs)
if r7 .bit. =phup

restore r2
fail return
endif
ldab r7,1nei+foo(rs)
endif
endif
until loop
endrepeat
restore r2 ;i;phflag
endif
stab r3,1nei(r4)
endif
Ida r7,=1
addm r7,gotihy(r4d)

; (OVER)

;get line state
;don’t change 1nei during reset

:multiple looped lines okay

sfor a temp
;search for duplicates in Inei

:modem block address
;don’t check this line
:match?

;ves, so get line state
pis line up?

;yes. have double line to
;neighbor, leave this one down

:1ine dead. clear Inei

;restore current line state

;update this line's lInei

;count a received Hello/IHY

573



Pluribus IMP 1301

MODEM.PLR:2

49CA
49CE
4900
4904
4906

4908
49DA
490C
49DE
49E0
49E4

49E6
49E8
49EC
49EE
49F2
49F6
49F8
49FA
49FC
49FE

4A00
4A04

4A06

4A0A
4A0E

7059
4BD5
7638
8102
4DD 1

4D25
4FA3
8A05
ESCS
4078
gocc

48EB8
7C3C
990F
4C38
4078
4D53
4FD4
9A08
4FB4
SA04

4078
90BC

4078

3C3cC
90B7

0002

G2E2

1CF4

0002

0080
14E8

1CF4
4724

0002

PLURIEUS V2.9B
PAGE 22

sM2IHIHY continued

1da r5, typh(rit)
and r5,=phup}master
if r3 = mine

eor r5,=mastenr
endif
eor r2,.rS

if r2 .nbit. =master+inhrst

25-Jun-87
IMP Modem I0 Code

10:57:29 PAGE 163

iget protocol bits
;is Tine looped?

creverse sense

Trap 2705, <:Master/slave mismatch - page 162>

call killin
fail return
endif
lda r3,=rcdhel
iorb r3,phflag(rd)
ifnot odd ;imaster
ior r3,=shihy
call pokem
eor r5,r3
if r5 .bit. =phup

if r3 .bit. =phup

:kill line

;ymark we received hello/ihy
i For timeout processing

;slave must send immediately
:set i2mpok and poke modem
;check that states match

;1ine states different in master

;was slave up?

% Trap 2015,<;Slave obeys master down - page 162>

call killin
fail return
endif
call
endif
endif
iorbm r3,phflag(r4)
fail return

1 ineup

endroutine m2ihihy

sves, must go down now

iho, then time to bring it up

iupdate line flags
;always flush packet
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MODEM.PLR: 2 PAGE 23 IMP Modem IO Code

.comnt | M2I SPF Routines

M2IRUP - Process input routine update

Determine which lines update should be sent out.

Determine whether to accept update for processing.

?cks retransmissions, floods new updates.

4A10 1076 Routine m2irup, arg ri-r2, arg rd. uses r3, uses rb

4A12 1026 push r2 ;save 112

4A14 48B0O 1da r3,=0 ;assume packet is not retrans

4A16 7051 lda r5.(r1) ;ineth

4418 8BOA if minus ;irupret

4A1A 4838 8000 lda r3,=rupret ipacket is a retransmission

4A1E 3131 subm r3,(rt) pineth  ;turn retry bit off

4A20 3239 0004 addm r3,chkh(rit) :Fix checksum

4A24 783C O01A ldab r3,modem(r4) ;modem number

4A28 T0O3B OQEB6 lda r3,bittab(r3) :bit for our 1line, send ack back
endif

4A2C 7829 0007 1dab r2,srch+i(rf) ;irupsrc :source TMP number

4A30 7628 62E2 if r2 = mine

4A34 8110

4A36 7078 T2A6 ifnot inifla :somebody else has our number}

4A3A BAQD

4A3C 3004 unlock (r4) ;:lockm :nothing we should do

4A3E 3008 6518 set nspc ;remeber us causing this

4A42 48F2 ; set nsrtf = =p.reload :panic into loader

4A44 3078 651C

4A48 4878 OBAD set nsftof = # HOBAD :a defunct boston newspaper

4A4C 3078 6516

4A50 4008 1072 jimp loopmv :let timeout kill it for real
endif

endif
4A54 A2A1 s11 r2,1 ;double IMP number:
4A56 1026 save r2 ;preserve [MP number
4A58 4078 4A80 call m2irck ;validate update
4A5C 9AQS if succeed ;succeed on ACK or new update
4A5E 3008 B2C6 uniock spfrti ;done with spfrut
4A62 4078 593C call rtoff ;ack or new: stop timer

endif
4A66 6016 pop 1 ;IMP*2 to R
4A68 6026 pop 12 ;get back eoriginal r2
4AGA 4EBO if r3 <> =0 ;if anvone must process
4A6GC 910F
4AGE 3004 unlock (rd4) ;:lockm ;unlock m2i blk, no more fails
4A70 4078 25ES8 call ncmove,cntrs+nrut :move into routing count
4A74 63EOQ :
4AT6 8A0Q4 if fail ;no room in routing
4A78 48F1 lda r7,=1 stake it anyway, but
4A7A 3278 S5EAC addm r7,rupnbf ;count occurances

endif

4ATE 4078 146C call wheorb,whm2i}lwhrut ;change ownership

4A82 8080

575
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4ABC 4FFO
4A8E 4007

endroutine m2irup
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.comnt
M2IRCK - validate SPF update using age and serial number.

Locks SPFRTL and returns with it still

Fail

Succeed with new update (serial
or ack or rebound (serial =
Updates spfrut with new serial

r1 -
rz -
r3 -
rd4 -
P =

4A90

4A92
4A96
4A98
4A9A
4A9C

4ASE
4AA2
4AA6
4AAA
4AAC
4ABO
4AB4
4AB6
4ABA
4ABC
4ABE
4ACO
4AC4

4AC6
4ACA
4ACC
4ACE
4AD2
4AD6

4AD8
4ADA
4ADE
4AE2
4AEB
4AEA
4AEE
4AF2

4AF6

PLURIBUS V2.9B
PAGE 24

locked

return on old update.

> current)
current).

buffer pointer
source IMP number (doubled)
mask bits for who should process update

modem block

neth

1076

4F58
8A04
6076
4FFO
4007

7059
4B58
7078
9AFE
TOT7A
4F78
9A12
4B78
4975
8A05
48F1
3278
6006

4F78
8A07
48F 1
3278
3008
90E1

7C51
755A
4B58
755A
715A
325A
3158
7038

sor

7000

0006
3F00
B2Ce

72FC
0070

3F00

SEBC

2000

SEBA
B2C8

72FC
3F70
72FC
72FC
72FC
72C4
T2AA

routine M2IRCK, arg ri-r5,

if r5 .nbit. =rupage

fail return
endif
lda r5,srchirt)
and rS5,=rupsno

lock spfrtil

lda r7,spfrut(r2)
if r7 .bit. =spfage

and r7,=spfsno

sub r7,r5

if zero
1da r7,=1
addm r7,rupdpi
return

endif

if r7 .nbit. =rupsho
1da r7,=1

addm r7,rupobs
unlock spfrti
fail return
endif
endif
jorb r5,(r1)
eor r5,spfrut(r2)
and rS5,=spfage+spfsno
eor r5,spfrut(r2)
sub r5,spfrut(r2)
addm r5,spfrut(r2)
subm r5,spfsum
set r3 = rupmsk

vineth

endroutine m2irck

25-Jun-87
IMP Modem 10 Code

result r3,

10:57:29 PAGE 166

if succeed.

number and age if new.

uses r5

:age of update zero, bug?

:get update’s serial number
;keep aligned in left byte
;don’t accept on two modems

;get current age and serial

;if our age zero, accept update
;not zero, check serial number
;current - input

vinput = current?

iyes

;add to duplicate count
;ack or rebound, just return

ywithin half the range?

s ho
count an obsolete update

pinput must be old

;update is acceptable
:combine new age and serial
rinsert into spfrut

;delta sum

;adjust checksum

< flood new update out all lines
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MODEM.PLR; 2

2200
2202
2206
220A
220C
220E
2212
2216
2218
221A
221E
2220

2224
2228
222C
222E
2230
2234
2238
223A
223C
2240
2242
2244
2246
2248

224A
224C
2250
2254
2256
2258
225A
225E
2260
2262
2266
2268
226A
226C
226E
2270
2274
2278
227A
227C

1076
707C
4E78
9CcoD
4853
7D5C
3D5C
A2D8
A4B7
4B38
48F0
4008

707C
4E78
acoc
4853
7D5C
3D5C
A2D8
A4B7T
4B38
48F0
9004
48D0
7871
4BFF

1076
4A7C
7C58
7057
3057
1056
7079
8B0O6
3004
4078
8000
902F
4853
AeD4
4BDF
4A5C
787D
4833
8BO3
4D78

0o1cC
0010

0053
0053

801E
224A
oo1C
0010

0053
0053

801E

0052
0003

0002

131E

0072
FFFO

OOFF

PAGE 25

iprocess acknowledgements.
sword,
routine doak,
lda r7.maxchn(r4)
if r7 <= =

PLURIBUS V2.98B 25-Jun-87

Page LCode

r3 = neth,

arg ri-r4
D8+2

1da r5;r3

eorb rs, tsex+1(r4)
eorbm r5, tsex+1(r4)
s11 r5, H8

sra r3, H7

and r3,=odevent<chanum_-7>
lda r7,=0

pineth

imp newloop

add r7,=tsex(rd4)
iorb r5,typh+1(r1)

eorb r5,(r7) ;;tsex

eorbm rS5,(r7) ;;tsex

push rs

lda r7,typhirt)

if minus iruttyp
unlock (rd) ;;lockm

call flushb,whm2i

else
lda
srl

r5,r3

r5.4

and r5,= HF

add r5,=infree(rd)

ldab r7,rsex-infree(rs)

1da r3,r3

if minus ; sodeven
eor r7.# HFF

endif

10:57:29
IMP Modem 10 Code

ri= buffer pointer, r2 =
rd= modem block.

PAGE 167

point

;8 and 16 channel special

;get chan B8-15 ACKs
;and mark TSEX

;to high byte

;CHAN * 2 now

remove extraneous bits
;always ACK group O

endif
1da r7,maxchn(r4) "
if r7 <= = D8*2 ;8 and 16 channel special
lda r5,r3 pineth
eorb r5, tsex+1(r4) ;oet chan B-15 ACKs
eorbm r5, tsex+1(r4) ;and mark TSEX
s11 r5, H8 1to high byte
sra r3, H7 sCHAN * 2 now i
and r3,=odevent+<chanum_-7> ;remove extraneous bits
lda r7,=0 ;always ACK group O
else
lda r5,=0 ino high ACKs
ldab r7,(r1) iinheth
and r7,= HF ;ack group
endif
ipi1:buffer, r3:chan, r5:high acks, r7:Ack Group.
newloop:
push r7 1save ack group

ipoint to right TSEX
ipick up 1ow ACKs

;and mark TSEX changes

;save acks for us to do
ithis a nul1?

;now check for duplicates

. 128 chans

case.

case.
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2280
2282
2286
2288

4BBE
737B
TF75
9AOF
3075
3004
495C
A2D8
4C57

QOEB6

0072

146C

0350
14C6

0072

0030
Q00E
O0AC

131E

PLURIBUS V2.9B 25-Jun-87 10:57:29
PAGE 26 IMP Modem I0 Code
and r3,= HE
and r7.bittab(r3)
if byte r7 .bit. (r5) srinfree
eorbm r7.(r5) irinfree

unlock (rd4) ;;lockm
sub r5,=infree(rd)
s11 r5, HB

for rS5.r7

call wheorb,whm2i?whtsk

sta r5,.chan-chain(r2)
call tskput
else

if r7 = =0

sub r5,=infree(r4)
lda r7.=1
51T 7.5
iorm r7,snull(r4)
ldab r7,motpid(rd)
sta r7.epid
endif
unlock (rd) ;;lockm
call flushb,whm2i

endif
endif

PAGE 168

1just ack group

:to LH
yinclucde

;signal

bits

to task

(true duplicate?

yes, get ack group

;ack on duplicate

swake up i2m to send them
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MODEM.PLR; 2 PAGE 27 IMP Modem 10 Code
;done with r2 - not using pointer to the packet either.
22C6 6016 pop 1 ;acks to do
22C8 6036 pop r3 ;restore channel number.
22CA AOB4 sla r3,4 picarry ;base of ACK group *2 also clears carry
22CC 4ES0Q if r1 <> =0
22CE 913D
repeat
repeat
22D0 A591 rra ri. 1 ;odd bit goes to carry
22D2 9403 until carry
22D4 4AB2 add r3,=2
22D6 90FD endrepeat
22D8 1016 push ri
22DA 4818 0100 1da ri,=whiZm
22DE 482C 0034 lda r2,=ssentqlrd)
22E2 707C 4000 1ock lockm(r4d)
22E6 9AFE
begin findackedpachket
repeat
22E8 4852 lda r5,12 :locate the packet
22EA 7025 1da r2,(r5)
22EC 9914 until odd ;exhausted SENTQ
22EE 771A 06AQ if r1 .nbit. where-chain(r2)
22F2 8AQS
22F4 48A1 lda r2,=1
22F6 3025 sta r2,(r5) ::odd rwe're Flushing no packet
22F8 E40A Trap 2012,<;bad sentqg - pacge 168>
22FA 900D brealk
endif
22FC 763A 0350 if r3 = chan-chain(r2)
2300 8109
2302 7072 1da r7.(r2)
2304 3075 sta r7.(r5)
2306 8903 if odd
2308 305C 0036 sta r5,esentq(r4)
endif
230C 4078 234A call clrchn
2310 9013 leave findackedpacket
endif
2312 90EB endrepeat
2314 702C 4026 1da r2,snding+foo(rd) icheck buffer bheing sent
2318 9A09 if NZero & r3 = chan-chain(r2) :got buffer
231A 763A 0350
231E 8106
2320 302C 0028 sta r2,later(r4) :flush when clone
2324 4078 234A call clrchn 1fix ack bits
2328 9006 else
232A 302C 0026 sta r2,sndingl(r4) ;save this rfor future use
232E E414 Trap 2024 ,<;Unexpected ACK - page 168>
2330 4078 1CF4 call killin skill Tine now
endif

2334 48A1 lda r2,=1






uribus IMP 1301

MODEM.PLR:2

2336
2338
233A
233C
2340

2342

2344
2346

2348

3004
4822
9904
4078
0100

4AB2

6016
8ACS

6006

1332

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 170
PAGE 28 IMP Modem 10 Code

;here after finding (or not) acked packet

unlock (r4) ::lockm
lda r2,r2
ifnot odd igot a buffer to flush
call flush,whi2m ;of F modem retransmit gueue

endif

add r3,=2 ;:carry iclears carry
pop ri

until zero

endrepeat
endif

endroutine doak
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MODEM.PLR; 2 PAGE 29 IMP Modem IO Code
;clear channel busy bit
234A 1076 routine clrchn, arg r2-rd, uses ri
234C 4813 1da r1i,r3 ;clear chnbsy bit
234E AG94 srl ri,4
2350 4A1C 0082 add ri,=chnbsy(rd)
2354 4873 1da r7,r3
2356 4BFE and r7,= HE
2358 707F QEB6 lda r7,bittab(r7)
235C 3071 eorbm r7,(rt) : :chnbsy
235E 48F1 lda r7,=1

2360 327C QOS50 addm r7,slots(r4)
2364 327C 0040 addm r7, thrupt(rd)

2368 4078 1512 call unpack
236C 7071 if (r1) .nbit. =dscpkt ;:neth ;don’t do delay for discards
236E 4F78 2000
2372 8A03
2374 4078 2382 call cdelay
endif

trem2i: :hook For trace package

2378 7078 00D2 setmap m2,mapv2

237C 3078 FCO4
2380 6006 endroutine clrchn
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IMP.MAIN; 1 PAGE 7.11 IMP Modem 10 Code ’

.INSERT "DEL"
-INSRT DEL
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DEL.PLR; 1 PAGE 2 Packet Delay Computation

.5titl Packet Delay Computation

page Dummy
0000 .=0
0000 kb32: .blkw 1
0002 kbdsg: blkw
0004 kb64 : blkw 1
0006 kbi128: blkw 1
0008 kb256: blkw 1
000A kb380: .blkw 1
FCOO 0400 Page RutCode
4AF8 table tdtab ipointers to tdel tables for each speed.
4AF8 4B0O4 tbh32kb :32 Kbps
4AFA 4B14 tb48kb ;48 Kbps
4AFC 4B24 tb64kb ;64 Kbps
4AFE 4B34 tb128kb ;128 Kbps
4BOO 4B44 tb256kb 1256 Kbps
4B02 4BS54 tb390kb ;380 Kbps
endtable tdtab

4B04 table tb32Kb ;132 kb tdel table.
4B04 QO4E .word D78
4B06 0077 .word D119
4B0O8 009F .word DIi59
4BOA 0OOCB .word D203
4BOC OOF4 .word D244
4BOE 0O11C .word D284
4810 0148 .word D328
4B12 0171 .word D369

endtable tb32Kb
4B14 table th48Kb ;48 Kb tdel table.
4B14 0034 .word D52
4B16 OQO04F .word D79
4B18 0QO06A .word D106
4B1A 0087 .word DIi35
4B1C 0Q0A2 .word D162
4B1E 0QOBD .word D189
4B20 OODA .word D218
4B22 OOF5 .word D245

endtable tb48Kb
4B24 table tb64Kb ;64 Kb tdel table.
4B24 0027 .word D39
4B26 Q03B .word D59
4B28 0QO04F .word D79
4B2A 0065 .word D101
4B2C 0079 .word Di21
4B2E OOS8E ~vword D142
4B30 0O0A4 .word D164
4B32 0OO0BS8 .word D184

endtable tb64Kb
4B34 table tb128Kb ;128 Kb tdel tabhle.
4B34 0014 .word D20

4B36 00 .word D30



4B38
4B3A
4B3C
4B3E
4B40
4B42

4B44
4B44
4B46
4B48
4B4A
4B4C
4B4E
4B50
4B52

0028
0032
003C
0046
0050
005A

000A
O0OF
0014
0019
001E
0023
0028
002D

.word
word
.word
.word
.word
.word
endtable

D40
D50
D60
D70
D80
D90
tb128Kb

table tb256Kb

.word
.word
.word
.word
.word
.word
.word
.word
endtable

D10
D15
D20
D25
D30
D35
D40
D45
tb256KDb

table th390Kb

;1256 Kb tdel table.

1390 Kb tdel
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4B54
4B54
4B56
4B58
4B5A
4B5C

0007
000A
000D
0010
0014
0017
Q01A
001D

0008
0002
0186
0003

0002

PAGE 2.1

.word
.word
.word
.word
word
.wonrd
.word
.word
endtable

D7

D10

D13

D16

D20

D23

D26

Da2s
tb390Kb

PLURIBUS V2.8B 25-Jun-87 10:57:29 PAGE 174

Packet Delay Computation

;smoother parameters.

thrini= D8 ;thresh init value

thrdcy= D2 :thresh decay value

dsfreg= D10*< D10000/ D256> ;smoother calling frequency(10 seconds)
delshf=3 iplaces to right shift packet delay

smoshf=3 iplaces to right shift average delay

srtshf=2 :place to shift from packet delay (6.4 ms)

;to routing retransmit time (25.6 ms units)
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DEL.PLR; 1

.comnt |
CDELAY - calculate delay for a packet through the IMP.
= sent time - arrival time *
+ propagation delay

is computed in 800 microsecond units and then riaght
shifted by delshf and added into the double precision sum.

Delay
Delay

The packet count is also increased by one.

2382
2384
2386

2388
238C
2390
2394
2388
2394
239C
23A0
23A2
23A4
23A6
23AA
23AC
23B0
23B2

23B6
23BA

23BE
23C0o
23C2

1076
1016
1026

7029
7129
787C
7019
499E
AG93
T21F
7221
AGA3
4891
707C
SAFE
322C
8403
321¢C

321cC
300C

6026
6016
6006

Q09A
0096
0COo1B
0080

4AF8

4092
0098
0096

0094
4092

page LCode

Routine CDELAY, arg ri,

lda r2,st(r1t)

sub r2,it(r1)

ldab r7,clockm(r4)
1da ri,bufe(ri)
sub ri,=data-hrdoff
srl ri,3

add ri1,tdtab(r7)
add r2,(r1)

srl r2,delshf

1da r1i,=1

lock dlock(rd)

addm r2.dellow(r4)
if carry

addm ri,delhi(rd)
endif
addm r1i,dpcnt(rd)
unlock dlock(rd)

endroutine CDELAY

PLURIBUS V2.98B
PAGE 3 Packet Delay Computation

10:57:29 PAGE 175

transmission delay

ri-r2, arg r4

;sent time

;arrival time

:which modem clock to use.
:buffer length in bytes
:don’t count header

;<data word length/8>*words
transmission delay entry
;add in transmission delay
;divide by power of 2

;add in delay for packet
;lock delay struct.

;add packet delay to cum delay.

:if needed, increase high delay.

iincrement packet count
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DEL.PLR; 1 PAGE 4 Packet Delay Camputation

FCOO 0400 page RutCode

.Comnt |

TOSMOOTH - controls calling of delay modules.

Times averaging interval and at the end of the interval calls

SMDOTH for each l1ine and then calls COMPAR.

4B64 1076 Routine TOSMOOTH, uses ri-rb

4B66 7058 72B6 lda r5,smoclk

4BG6A 49D2 sub r5, =words :tick another fast tick

4B6C 9BO7 ifnot minus

4BGE 4E58 0010 if r5 < =nmdtwords ;end of interval?

4B72 8203

4B74 4078 4B8C call smooth :yes, smooth for line in r5

endif

4B78 9007 else

4B7A 4078 4C14 call compar ;all lines have been done,

4BTE 4858 030C lda r5,=dsfreqgt*words ;compare, then reset clock

4B82 4078 23C4 call rutsleep ;sleep before going on
endif

4B86 3058 72B6 sta r5,smoclk

4B8A 6006 endroutine TOSMOOTH
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DEL.PLR; 1 PAGE 5 Packet Delay Computation

.camnt l

SMOOTH - compute average packet delay for a line.

R5 contains modem number (doubled) for line to average.

Sum of individual packet delays 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 to

16 bits.

4B8C 1076 Routine SMOOTH, arg r5, uses ri-rd
4BBE 704D 635E 1da rd4,m2pbik(rs5) :get modenm blk address
4B92 9B22 ifnot minus
4884 787C 0002 ldab r7.phflag(r4) ;1ine state bits
4B98 4818 QOFF 1da ri,=dlinf ;delay on dead 1line
4B8C 4FF4 if r7 .bit. =phup ;is it UP?
4BSE 9A1A
4BAO TO7C 4082 lock dlock(r4) ives, get delay sum and count
4BA4 9AFE
4BA6 T701C 4098 lda r1,dellowtfool(rd) :clear and cget low 16 bits
4BAA 702C 4094 Ida r2.dpcnt+foo(rd) ;count of packets
4BAE 703C 4096 lda r3,delhi+foo(rd4) :high 16 bits of delay sum
4BB2 300C 4092 unlock dlock(r4)
4BB6 4078 4BD8 call davrge
4BBA 761D 4142 if r1 < bias (r5) :Don't report too small
4BBE 8203
4BCO 701D 4142 lda ri,bias (r5)
endif
4BC4 761D 4152 if r1 > delmax (1r'5) :nor too large a delay either
4BC8 8CO03
4BCA 701D 4152 1da ri,delmax (r5)
endif
4BCE 4078 23C4 call rutsleep ;time for a rest
endif .
4BD2 381C 009A stab ri,delave(rd) jcurrent average delay
endif

4BDG6 6006 endroutine smooth
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DEL.PLR; 1 PAGE 6 Packet Delay Computation
.comnt |
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.
r1 is low 16 bits of delay
r3 is high 16 bits of delay
r2 is packet count
4BD8 1076 Routine DAVRGE, arg ri1-r3, result ri, local rB
4BDA 1056
4BDC 48CO ®lear r4
4BDE 4EBO repeat until r3 = =0 ishift out all bits in r3
4BEO 9106
4BE2 0208 clear carry icarry used in linked shift
4BE4 ASBE1 rra r3,1 ;next bit into carry
4BEG6 A591 rra mi;1 ipick it up in ri
4BE8 4ACH add r4, =1
4BEA 90FA endrepeat
4BEC 4EAOQ if r2 == ;no samples at all
4BEE 810B
4BFO 704D 635E 1da rd4, m2pblk(rs) :get parameter block
4BF4 781C 001B ldab ri1, clockm(rd) ;1ine speed
4BF8 7019 4AF8 lda r1, tdtab(ri) ;its transmission delay table
4BFC 7019 QO00A lda r1, Stwords(ri) ;6th entry for typical packet
4C00 48CO lda r4, =0 ;no shifting please
4C02 9003 else
4C04 4078 1600 call divide ;compute average
endif
4C08 A214 s11 ri, r4 :correct for pre-shift
4COA 721D 12D6 add ri,propdl(r5) inow add propagation delay
4COE AG93 srl ri,smoshf
4C10 6056 endroutine davrge

4C12 6006
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DEL.PLR; 1

.comnt I
COMPAR - determine if update should be generated.

Called when all

lines have been smoothed to see

PLURIBUS Vv2.98B 25-Jun-87
PAGE 7 Packet Delay Computation

10:57:29 PAGE 179

if any

of the current average delays have exceeded the threshhold
If so, set RUPSND so RUPGEN will generate

for reporting.

an update.

4C14

4C16

4C1A
4CH1E
4C20
4Cc24
4C28
4C2A
4C2E

4C30
4C34
4C36

4C3A
4C3E
4C40
acaa
4C46
4C4A
4C4E

4C52
4cs54
4C58
4C5A
acsc
4C60
4ce2
4C64
4C66

4C6A

1076
4858

504D
9B1E
787C
797¢C
8B0O4
4D78
4AFA

TE78
9213
4858

504D
SEOA
707C
9AFE
787C
387C
300C

88F4
3008
6006
88EO
7878
49F2
8B02
48F0
3878

90F7

If not, decrement thresh by the decay value.

o010

635E

009A
009B

FFFF

T2A9
0010
635E
4092
009A

009B
4092

72B2

T2A8

72A9

Routine COMPAR, uses rd4-rS

1da r5, =nmd*words
repeat
1da rd,m2pblk(-r5)
ifnot minus
ldab r7,delave(rd)
subb r7,delbas(rd4)
if minus
eor r7,=-1
add r7,=1
endif
if byte r7 >= thresh

Ida r5,=nmd*words
repeat
lda rd m2pblk(-r5)
ifnot minus
lock dlock(rd)

ldab r7.delave(rd)
stab r7,delbas(r4)
unlock dlock(r4d)
endif
until lToop
endrepeat
set rupsnd
return
endif
endif
until loop
endrepeat
ldab r7,thresh
sub r7,=thrdcy
if minus
1da r7,=0
endif
stab r7, thresh

endroutine compar

:look at each line
:modem block address
;current average

;last reported average

;we want absolute value
;do two’'s complement

;exceeded thresh? ’

:yes, report new average on all

:lock out 1ine up/down

;copy current to base

;generate an update

;no 1ine exceeded thresh
;s0 just decay it
;but not below zero

lines
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IMP.MAIN;1 PAGE 7.12 Packet Delay Computation

.INSERT "ROUTE"
. INSRT ROUTE
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ROUTE.PLR: 1 PAGE 1 Routing Process

.stitle Routing Process
.comnt
SPF Routing Algorithm Routines
WARNING: only sufficient for 7-bit IMP numbers}
0010 .radix H10 ;let’s use hex
:SPF data definitions

page RutVars

;:Some SPF variables

5E80 rupmap: .blkw 1 ;saved buffer map setting
5E82 rupadd: .blkw 1 :saved buffer address
5E84 Eppend: .blkw 1 send of line entries in packet
S5EB6 head: .blkb 1 ;head of main process list
SE87 scn: .blkb 1 :scan list for subtree
5E88 subtre: .blkb 1 isubtree list
SE89 .blkb 1 sunused
page Vars :collect these where visible
T2A6 iniflg: .blkw 1 :0=>no non-looped 1ine has come up yet
T2A8 ticimp: .blkb 1 ;IMP*2 last ticked by TICAGE
T2A9 thresh: .blkb 1 ;current delay threshhold for sending update
T2AA rupmsk: .blkw {1 ;mask of all configured 1inestrupd4us
72AC fldior: .blkw 1 :ior of all masks on rupaq
T2AE srupq: .blkw 1 ;start of routing update queue
72B0O erupq: .blkw {1 ;tail of routing update queue
72B2 rupsnd: .blkw {1 :non-zero=> send an update
72B4 rretry: .blkw 1 ;non-zero -> set rupsnd ndxt 25 ms tick
72B6 smoclk: .blkw 1 :;delay smoother clock

:Testing and Measurement counters

page RutVars

S5E8A rupobs: .blkw 1 ;number of updates judged too old by m2i

5E8C rupdpi: .blkw {1 :number of updates current but already seen
5EBE rpkrec: .blkw 1 ;number of updates processed by us

5ES0Q rinrec: .blkw 1 ;number of line entries in packets wé processed
5g=2 rglsum: .blkw 1 ;sum of queue lengths encountered

5E94 rglmax: .blkw 1 :maximum gueue length encountered

5E96 rupcnt: .blkw 1 :number of updates generated

5E98 rtrent: .blkw nind :number of retransmissions generated per 1ine
SEA8 rtical: .blkw { :number of calls to rtinc

SEAA retcal: .blkw 1 :number of calls to retree

SEAC rupnbf: .blkw 1 :number of times modem couldn’t get buffer

5EAE rpagnbf: .blkw 1 :number of times rupgen couldn’t get buffer
SEBO rtrnbf: .blkw 1 ;number of times rtrgen couldn’t get buffer

PAGE 181

5EB2 rupqgct: .blkw 1 :current length of the routing gueue
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72B8

72BA
72BC
72BD
T2BE
72C0

72C2
72C4

T2CA
72CC
T2FE
T72FE

T2FE
72FE

8000

3F00
0100

0070
0010
OO0OF

8000
7000
OF00
0100

3F00
2000
OOFF

FFOO
OOFF

8000

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 182
PAGE |2 Routing Process
page Vars ;things system sees
rutini: .blkw 1 ;0 -> routing process reinitializing
ppflag: .blkw 1 :flag: post pass (5PFPOST) should run
dtflag: .blkb :flag: SPF tree may have changed
thd: blkb 1 ;1ine on which to accept sync
rupt25: .blkw 1 ;timer for 25 ms routing ticks
ruptgk blkw 1 ;timer for 8 sec checksum ticks

Ttbhsum: .blkw 1 :LTE checksum
1

spfsym: .blkw

i SPFRUT checksum

locdef spfrtl,<;Lock on common SPF tables - page 180>
locdef rutlok,<:;Lock on routing processing - page 180>

rutsp: .blkw 1 ;saved SP for routing process
stack rut,< D25> ;stack for routing process
;tables by IMP, shared with other processes:
table spfrut,words ;indexed by IMP*2
blkw nimp

spfded = H8000 ;isign  ;this IMP dead or unreachable

junused =  H4000

gspfsno = H3IFOO ;current serial number

spfsni = HI100 sunit for above

junused = HBO

spfage = HTO ;age of current update

spfagt = HI10 ;one-bit of age field

noutef = HOF ;index of best route line
endtable spfrut
srouting update message fields
s iheth .
rupret= H8000 iretry packet, must be echoed
rupage= H7000 :age of data when sent
rupnn= HOFQO ;line entries in packet

rupnni = rupnn-1&rupnn?rupnn ;low bit of RUPNN

iisrch
rupsno= H3FOO ;serial number for this update
rupsho= H2000 shigh order bit of serial number
rupsrc= HFF ;source of the update
;1ine entry - first one at seqgh
: sseqgh
rupdel= HFFQO ;delay(distance) along this line
rupnei= HFF :neighbor at other-end of line
imask field - in CHAN
; ichan
rupdus= H8000 ;process update ourselves
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ROUTE.PLR: 1 PAGE 3 Routing Process

FCOO 0400 page RutCode

4C6C 0050 spfcrash: D8O :IMP who should crash on SPFERR
.comnt |

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 calculation
2. Every 8 seconds - verify checksum of SPFRUT and LTB
3. Flag (RUPSND) to generate a new routing update
4. Routing updates to process on RUPQ
TI1 routines are interlocked by process lock RUTLOK.

OOEA riGésec = 6*< D10000/ D256> :6 second delay restarting
0138 rc8sec = 8%*< DI10000/ D25G> ;8 second delay checksumming
rtloop:
4C6E 4868 72FE lda sp,=rutstack ;initial stack setting
4C72 48F0 clear rutini ;force all our 1ines down ’
4C74 3078 T2B8
4C78 7058 G62E2 1da r5,mine swho 1T am
4C7C A2D1 s11 r5,1 ;doubled
4C7E 4078 53FC call rtinit ;reset routing tables
4C82 7018 62DA lda ri,time :25.6 ms clock
4C86 4A18 OOEA add ri,=riGsec
repeat
4C8A 4078 23DO call rutoff ;dismiss us
4CBE 7618 62DA while r1 >= time ;await 6-second lapse
4C92 82FC
endrepeat
4C94 70F8 62E8 set rupt25 = @clock :reset our 25 ms, cksum timers
4C98 3078 T2BE
4C9C 7078 62DA set ruptck = time

4CAQ 3078 72CO

;(main loop over)
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imain Routing loop

repeat

4CA4 4878 0100 lda r7,# D256
4CA8 7098 62ES8 lda ri,®clock
4CAC 7118 72BE sub r1,rupt25s
4CBO 9BO3 if minus } ri >= r7
4CB2 4EA17
4CB4 920C
4CB6 3278 72BE addm r7.,rupt2s
4CBA 4078 5748 call rtrto
4CBE 4078 4B64 call tosmooth
4CC2 7078 B2B4 lda r7,.m3#rretry
4CC6 3478 72B2 iorm r7,rupsnd
4CCA 90ED next

endif
4CCC 4878 0138 lda r7,#rcB8sec
4CDO 7018 62DA lda ri,time
4CD4 7118 72C0 sub r1i,ruptck
4CD8 9BO3 if minus } ri1 >= pr7
4CDA 4E17
4CDC 9206
4CDE 3278 72C0 addm r7,.ruptck
4CE2 4078 5436 call rupcksum
4CE6 90DF next

endif
4CE8 7078 B2B2 if m3#rupsnd
4CEC 9A04
4CEE 4078 564A call rupgen
4CF2 90DS next

endif
4CF4 7078 72AC lda r7,fl1dior
4CF8 8B0O4 if minus
4CFA 4078 4DOA call rutspf
4CFE 90D3 next

endif
4D0O0 3008 72B8 set rutinit
4D04 4078 23DO call rutoff
4D0O8 90CE endrepeat

10:57:29 PAGE 184

; forever '
;100 us. ticks on RTC,

;when we last ran
;enough time gone by

sNnow we ran

;do the ticks

:do delay smoothing
;retry RUPGEN maybe

;chksum time interval
stime now

;when to check checksums
snow}

:when 1o check again
;time to generate an update
iget one

;hits for RUPQ packets
;got a new routing update in

vinitialization done
idismiss us
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.comnt |
RUTSLEEP/RUTOFF
Put the Routing process to sleep, and return to LOOP,
RUTSLEEP pokes us to resume later, RUTOFF doesn’t.
Saves all registers, and map 2.
page LCode
23C4 1076 routine rutsleep,arg mi,result mO-mi/m3
23C6 4878 0044 set @pid = =rutpi
23CA 30F8 00AC
23CE 9002 entry rutoff,arg mi,result mO-mi/m3
23D0 1076
23D2 1016 save ri-r5,m2 ;save useful stuff -
23D4 1026
23D6 1036
23D8 1046
23DA 1056
23DC 7078 8OBE
23E0Q0 1076 ‘
23E2 3068 T72CA sta sp.,rutsp :save our stackpointer
23E6 3008 72C8 unlock mi#rutiol ;cdone the process
23EA 4008 1072 jmp loopmv
rutwak :
0000 Lif nz $maprt-$mapcd
setmap mO,maprut ;get to routing code
.endc *
23EE 7078 B2C8 lock rutlok ;resume the process.
23F2 9AFE
23F4 8903 if odd sirutlok :reinit or timeout
23F6 4008 4C6E tr rtloop :re-enter routing loop
endif

23FA 7068 T2CA lda sp,rutsp ;use saved SP
23FE 6076 restore r1-r5.m2 :get back reqgs

2400 T07F OOBO
2404 3078 FCO4
2408 6056
240A 6046
240C 6036
240E 6026
2410 6016

2412 6006 endroutine rutsleep/rutoff
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ROUTE.PLR; 1 PAGE 6 Routing Process

.comnt |

SPF - The Shortest-Path First Routing Algorithm

Builds up proper routing tables, using topology information and
line "distance" (i.e., delay or bandwidth) estimates, and then
maintains the routing as updates are processed.

FCOO 0400 page RutCode ;this is in common

.comnt |
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 then calls

SPF for each l1ine in the packet. When finished, it disposes of
the packet and looks for another one.

4DOA 1076 routine rutspf, uses ri-rs
repeat

4DOC 4838 8000 lda r3,=rupdus :select packets gueued for us
4D10 4078 5584 call rupdeq ;attempt to get a packet
4D14 SAQD until fail ;no more to process, exit
4D16 4078 17D4 call pcksubr ;checksum the packet
4D1A 9A03 ifnot zero :bad checksum}}
4D1C E407 Trap 2007.<;bad update checksum - page 184>
4D1E 9003 else
4D20 4078 4D34 call dospf

endif
4D24 4838 8000 lda r3,=rupdus finished with packet
4D28 4078 55D2 call rupfls ;flush if last user
4D2C 90FO endrepeat
4D2E 4078 23C4 call rutsleep swait here

4D32 6006 endroutine rutspf
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4D34
4D36

4D38
4p3c
4D40
4D44
4D46
4D48
4D4A
ap4c
4D50
4D54
4D56
4D5A
AD5E
aD62
4D66
apes
4D6C
4DGE
4D70
4D74
ap78
4D7A
4DTE
4D82

4D86
4D88
4D8A
4DBE
4D92
4094
4D98
4D8C
4DAO
4DA4
4DAG
4DAA

4DAC
4DAE

1076
1026

7078
3078
3018
7871
4BFF
A2F1
4AT7H
3078
7819
A291
7078
3078
4858
7049
4B45
7359
4E45
910E
787C
4E78
9107
4078
7078
3078

4AC2
90F2
7048
7648
910D
7078
3078
683C
682C
A2A1
4078
90F2

6026
6006

808C
5E80
S5E82

5E84
0007

ooD2
FCO4
O3FE
85DE

85E0

82C0
OOFF

4DBO
o0oD2
FCO4

5E82
5E84

SE8BO
FCO4
0008
0008

4DE2

1301 PLURIBUS V2.98 25-Jun-87

PAGE 7 Routing Process

:DOSPF

1057229 PAGE 187

;:Process the updates in this packet; called with packét in
:R1/M2. Do pre-pass and post-pass loo. Call SPF as nqeded

routine dospf,arg ri/m2,local r2,uses ri/r3-r5/m2

set rupmap = m2#sifptr

sta ri,rupadd

ldab r7,(ri1) ::neth
and r7.=rupnn_- H8
s11 r7,1

add r7,ri

sta r7,rupend

1dab ri,srch+i(ri)
s17T ri,9

setmap m2,mapv2

lda r5,#ntbidx

ida r4,ntb(r1)

and rd,r5

and r5,ntb+words(ri1)
repeat until rd4 = r5

:remember buffer’s page
;save buffer address

:1line entries in packet
;words to bytes

;buffer offset after updates
;source IMP number

;double it

;get to routing vars

:for this source’s SPF lines

;find entries not in packet

if byte l1tb+ltbdst(rd) <> #dlinf ;only do live lines

call rupsearch
setmap m2,mapv2

endif

add rd,=words
endrepeat
lda r4,rupadd

setmap m2,rupmap

ldab r3,segh(rd)+

ldab r2,seqgh(rd)+

s11 r2,1

call spf
endrepeat

endroutine dospf

;find it in packet
;get back to routing vars

:next line this IMP

;now call SPF for each entry
repeat until rd4 = rupend

;to our buffer again

:new distance over line
;neighbor at other end
;double it

iprocess 1ine entry

603
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ROUTE.PLR: 1 PAGE 8 Routing Process

sRUPSEARCH

iMake sure this update has an entry for each live
:1ine in database from its source. Emit dummy
;:"1ine dead" messages to SPF for each line that has
:gone away. R1/source IMP*2, R4/1ine index

4DBO 1076 routine rupsearch.arg ri/rd4/m2,uses r2/r3/m2

4DB2 782C 82C1 ldab r2,1tb+1tbnay(rd) :neighbor this line

4DBG AGA1 srl r2,1 ;un-doubled

4DB8 7078 S5E8B0 setmap m2, rupmap ;to update bBuffer again

4DBC 3078 FCO4 .

4DCO 7038 5E82 1da r3,rupadd ;for all lines in update

4DC4 7638 5E84 repeat until r3 = rupend

4DC8 9107

4DCA 7E2B 0009 if byte r2 = seqh+i(r3) ;find an update

4DCE 8102

4DDO 6006 return ;all’s well this neighbor
endif

4DD2 4AB2 add r3, =words yto next entry

4DD4 90F8 endrepeat

4DD6 A2A1 s11 r2,1 ire-double neighbor

4DD8 4838 OOFF Tda r3,#4d1inf :dummy dead 1ine

4DDC 4078 4DE2 call spf

4DEO 90F8 endroutine rupsearch
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.comnt |

SPF

Traps and

existing entry,

PLURIBUS Vv2.98 25-Jun-87
PAGE 2 Routing Process

10:57:29 PAGE 189

ignores updates for out-of-range IMP numbers.
Ignores looped line entry, calls FNDENT to find or create entry for
both directions of the line, ignores the entry

is reachable.
finite PDIST reachable and those with infinite,
Unreachable nodes are severed from the tree.

4DE2
4DE4
4DE6
4DES8

4DEA
4DEC
4DEE
4DF2
4DF 4
4DF6
4DF8
4DFC

4DFE

4E02
4E04
4E06
4E08
4EOA
4EOQC

4EQE
4E12
4E16
4E18
4E1A
4E1C

4E20
4E22
4E24

4E28
4E2A
4E2E
4E30
4E34

1076
1016
1046
1056

4ES0
8C09
4E18
9C06
4EAQ
8C04
4E28
8C03

4078

OOFE

OOFE

5300

ooD2
FCO4

4EF6

4EF6

82C0

82C0
72C2

computes change
In the post-pass to RTINC,

if no change over

in distance and calls RTINC if node
it marks nodes with
unreachable.

routine spf,arg ri-r3,local ri,local rd-r5,uses r2-r3/m2

if r1 <= =0 } r1 > =nimp*words } r2 <= =0 } r2 > =nimp*words

: Trap 2401,<;5PF: Ignoring illegal IMP in update - page 187>

call spferr :kill system for now

X fail return
H return
endif
if r1 = r2

return

endif
setmap m2,mapv2

lda r5,r2
1da r2,r1
1da r1,r5
call fndent
; if success
1da r1,r2
1da r2,1r5
call fndent
H if success
1da r5,r3
subb r3,1tb+1tbdst(rd)
ifnot zero
addbm r3,1tb+1tbdst(r4)
subbm r3.1tbsum

smore SPF over leaf

;don‘t kill SPF though

;don’t process looped lines

:get to routing vars

;swap ends fFirst
icheck for entry for d->s
:no database errors

:swap ends back

;1 Find one For s->d
;database okay

sremember new line distance
;compute delta dist

;some change

;update this line dist

:and LTB checksum

605
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4E38
4E3C
4E3E

4E42
AE46
4E48
4E4C
4E4E

4E52

4E56
4E58

4ESC

4E58
8103
4838

7079
A2F2
4E78
9108
4078

7078

9AO3
4078

90D5

OOFF

3FFF

87DC

FFFC

501C

B2BA

4ESE

PAGE 10
i SPF continued
if rs =

1da r
endif
ok call ty
lda r7,
s11 r7.
if rT <

call
if su
iFf

c
5 i

=]

end
E endif
T fail

endif
endif

; return
i endif
; endif
v fail return

endroutine spf

V2.98B 25-Jun-87 10:57:29 PAGE 190

Routing Process

=dlinf
3,=pdinf

pupd

pdist(ri)

2 ;ipdst
> =pdinf_2

rtinc
ccess
m3#ppflag

all spfpost
f success
return

ndif

if

return

;it’s dead)}
;use worst case path distance

iprint the update
;is source reachable?

;yes, so run SPF
;process incremental change
;post pass necessary?

;do post pass
;done everything now
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;s SPFPOST

:do the SPF post-pass
;look for nodes that have just become unreachable,
;and sever them from the routing tree.

4ES5E 1076 routine spfpost,uses ri-rb

4E60 4828 OQOFE lda r2,=nimp*words ;look at each IMPs entry
4EG4 4818 3FFF lda ri1,#-121F1g ipre-load constants

4EGB 4848 8000 lda r4,#spfded

;imost of SPFPOST over leaf =
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4E6C
4E70
4E74

4E76
4ETA
4E7C
4E80
4E82
4E84
4E88
4E8A
4EBE

4E92
4E84
4E98
4E9QA
4ESC
4EAQ
4EA4
4EAG
4EAA
4EAC
4EAE
4EB2
4EB4
4EBG6
4EBA

4EBE
4EC2
4EC6

4ECA
4ECE
4EDO
4ED2
4EDG

4EDA
4EDE

4EEO
4EE4

4078
7078
9AFE

707A
A2F2
4ET78
S10A
4852
507A
8B0O5
314A
3248

9024
S07A
9B21
1056
4858
603A
4B35
T35A
4E35
9112
707B
A2F1
8BOB
7818
4078

4818
331C
4848

231B
90EE
6056
124A
3148

4F28
8ACC

3008
88C4

23C4
B2C6

87DC

FFFC

T2FE

72FE

72C4

72FE

O3FE

85E0

85E0

85E0

82CH1
5330

3FFF
85EQ
8000

85E0

72FE
72C4

Q01E

B2C6

PLURIBUS V2.8B 25-Jun-87 10:57:29 PAGE 192
PAGE 12 Routing Process
;SPFPOST continued
repeat
call rutsleep ;rest a bit now

lock spfrtl :lock on shared data
repeat
lda r7.pdist(r2) :tree distance this node
s11 r7,2 ;:pdst iquick mask
if r7 <> #pdinf_2 ;reachable
1da r5,r2 ;maybe THD s
lda r7,spfrut+noimpO(-r2) ;:loop :nhode unreachable??
if minus ives, currently

subm rd4.spfrut+noimpQ(r2)
addm r4,spfsum

;1let net acces it

;and fFix cksum

endif
else ;not reachable now

1da r7,spfrut+noimp0(-r2) ;:loop :marked unreachable?
ifnot minus ;ispfded ;no, must sever from tree

save rb5

lda r5,#nthidx

lda r3,nth+noimpO(r2)+
and r3,rs

and r5,ntb+words(r2) ;:for
repeat until r3 = rs
Ida r7,1Fflag(r3) i this
sl r7,.1 s how?
if minus 1:1f1gb ;back
ldab r1,1tb+1tbnay(r3)
call findnay ;find
- if fail s some
: unlock spfrti
3 restore rs
T fail return
- endif

Ida r1,#-121f1g
andm ri,1flag(r4d)
lda r4,#spfded
endif
andm ri,1flag(r3)+
endrepeat
restore rS
addm r4,spfrut+noimpo(-r2)
subm r4,spfsum ;this
endif
endif
while r2 .bit. #1E
endrepeat
unlock spfrtl
until loop
endrepeat

;SPFPOST concludes over

yneed another

ii1flgu

temp

re-increment R2}

all line entries, this node
line’'s use

Tink

its forward 1ine

error

iTix the stack

;i 1f1gu
;remove forward line
srestore the constant

:no use for this line

iget back THD candidate

7y loop
node unreachable

;16 IMPs perr pass

irelease data base
;condition set in 3} places
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;s SPFPOST concluded

4EE6 701D 72FC lda r1,spfrut(rs) iget route for SYNC

4EEA 4B9F and ri,=routef ;modem to lowest IMP,.

4EEC 4991 sub ri,=1 ;numbered from O,

4EEE A291 s11 ri,1 ;and doubled (FE} if we’'re it)
4EFO 3818 72BD stab r1, thd ;is THD (SYNC time source)

4EF4 6006 endroutine spfpost
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ROUTE.PLR; 1 PAGE 14 Routing Process

.comnt

FNDENT Call with source for line in R1 and destination for line in R2.
Returns index for line entry in rd4. 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 a line entry that has no
NAY field; OR a line entry that is dead whose corresponding reverse

is also dead. In the case of a dead 1ine whose reverse

direction

direction is also dead, the NAY field of both directions is cleared to
indicate that they are free. The IMP number associated with the
usurpable l1ine entry is found by searching the NTBE index tahle,
starting at the source line, for an index just greater than that of
the usurpable entry.

The index of the usurpable entry and the IMP number associated with it

are used to expand the tables as necessary, ie an impnumber the same as the
source does not need to be expanded.

4EF6
4EF8
4EFA

4EFC
4F00
4F04
4F06
4FOA
4FOC
4FOE

4F12
4F14
4F 16
4F 18
4F1C
4F1E
4F20
4F22

4F24
4F 26

1076
1036
1056

4848
7058
4B54
7349
4E54
8C03
4078

4EA45
9109
49C2
TE2C
8104
6056
6036
6006

90F7
1026

O3FE
85DE
85E0

53D0

82CH1

routine fndent,arg ri-r2,local r3,local r5.result r4

lda rd,#ntbhidx iwe‘ll look for match first
1da r5,ntb(ri) ;in source’s line entries
and rs5,r4
and r4,ntb+words(r1)

if rh > r4 ;some database error}

call spferr ;stop SPF then
H fail return

endif

repeat isearch entries

until rd = rS ;ho more entries

sub rd, #worcds

if byte r2 = 1tb+1tbnay(rd)
return entry exists this pair
endif
endrepeat
save r2 ;save dest of new line

imore FNDENT over leaf
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:FNDENT continued: can't find pair; look now for usurpable entry
4F28 49C2 sub r4,#words ;let us increment early
4F2A 1016 push ri ;set this up for later
repeat ;Find usurpable entry
4F2C 4AC2 add rd,=words ;next line slot
4F2E 4E48 0320 if rd >= #nlinetwords ;oops}}
4F32 9203
4F34 4078 53DO call spferr ;can't find free slot
endif
4F38 7078 86DE ida r7,nthendi ;get pointer to spare entries
4F3C 4B78 0O3FE and r7,/ntbidx s just index
4F40 4E47 if rd >= r7 ;spare entry, can always use
4F42 9204
4F44 4828 0100 set r2 = fntbendi-ntb ;eguiv imp number
4F48 9037 else ;not spare, must check
4F4A 787C 82CO0 ldab r7,1tb+1tbdst(rd4) ;distance across this line
4F4E 4E78 OOFF NEXT if r7 <> #dlinf ;can’'t use, not dead
4F52 B81ED
4F54 6026 pop r2 ;begin search for IMP# here
repeat
4F56 705A 85E0 Ida r5,ntb+words(r?2) end of lines
4F5A 4B58 03FE and r5, #fntbidx just index
4F5E 4E54 until r5 > r4 :line belongs to this one
4F60 9C03 *
AFG2 4AA2 acdd r2,#words ctry next IMP
4F64 90FS endrepeat
4FG6 1026 save 2 ;continue from here next time
4FGB 787C B2CH ldab r7,1tb+1tbnay(rd) :neighbor on this line
4F6C 9A21 ifnot zero :not free, must check more
4FGE 4E71 NEXT if r7 = r1 & r2 = 2(sp) ;other end of new line
4FT70 8104
4F72 762E 0002
4F76 91DB .
4F78 4858 O03FE lda r5,#ntbidx ;get to neiahs lines
4F7C 703F 85DE lda r3,ntb(r7) :where his lines are
4F80 4B35 and r3.r5
4F82 735F 85E0Q and r5.ntb+words(r7) :where his lines end
4F86 4078 23C4 call rutsieep iwhew}, need a rest
repeat ;look for other end of our line
4F8A 4E35 if r3 >= rS ididn’t find line}}}
4F8C 9203
4FBE 4078 53D0O call spferr ;bad news
endif
4F92 TE2B B2CH1 until byte r2 = 1tb+1tbnay(r3) ;found the line
4F96 9103
4F98 4AB2 add r3,/words
4F9A 90F8 endrepeat
4F9C 787B 82C0 ldab r7,1tb+1thdst(r3)
4FAQ 4E78 OOFF NEXT if r7 <> #dlinf ;reverse not dead, can’t use
4FA4 81C4
4FAG 3228 72C2 acldm r2,1tbsum :clear nay in reverse
4FAA 392B 82CH subbm r2,1tb+1tbnay(r3) rentry usurpable now
endif
4FAE 707C 82CO lda r7,1th(r4) :get contents of usurpable entry
AERN aAnT7R] 7207 acdem 7 1+hsum : remove its contribution to cksum



4FB6 9002 break shave usurpable entry in r4
4FB8 90BA endrepeat
4FBA 6076 pop r7 ;fix stack

;ri= line source, r2= IMP# of usurpable slot, rd= usurpable slot
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ROUTE.PLR; 1

PAGE

PLURIBUS V2.9B 25-Jun-87 10:57:29
15.1 Routing Process

(sp)= Dest for new line

PAGE 196
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s FNDENT : have useable entry, now expand as req’d

show we have:

[ r{ = source for new line

: r2= IMP number of usurpable slot
i rd4= usurpable slot in LTB

s (sp)= Dest for new line

4FBC 4E21 if r2 > r1 expand, no free in source lines
4FBE 8C23
4FCO 4078 23C4 call rutsieep : but take a rest first
4FC4 4831 Ida r3.ri swhere to begin changeing indexes
4FCG 48F2 lda r7,#words suse this to change NTB indexes
4FC8 7059 B85EOQ lda r5,ntb+words(ri) :free slot will be here- save
4FCC 4B58 O3FE and r5,4ntbidx ;just index
repeat ;move pointers to 1tb first
4FDO 227B 8SEO0 addm r7.ntb+words(r3)+ :move this index
4FD4 4E32 until r3 = r2 v including last one
4FD6 81FD
endrepeat
4FD8 4E45 repeat until rd = rbs iwhen to stop moving
4FDA 9115
repeat ito limit strip times
4FDC 507C 82C0 lda r7,1tb(-r4d) :line data
4FEQ 307C 82C2 sta r7,1tb+words(rd) imove it
4FE4 707C 85E0 lda r7,1flag(rd) :flags
4FEB 757C 85E2 eor r7,1flag+twords(rd)
4FEC 4B78 CO00O and r7,#1f1g
4FFO 357C 85E2 eorm r7,1flag+words(rd)
4FF4 4874 1da r7,r4 ;check for rest time
4FF6 4975 sub r7,r5
4FF8 4F78 0O03E until r7 .nbit. #3E ;done 32
4FFC BAFO
endrepeat
AFFE 4078 23C4 call rutsieep ;time for a break
5002 90QEB endrepeat
endif

5004 6026 pop r2 sneighbor on line we’re entering
5006 487A FFOO lda r7,#dlinf_ H8(r2) ;initial value for LTB
500A 307C 82CO sta r7,1tb(r4) jput it into it's place
S00E 3178 72C2 subm r7,1tbsum ;and fix cksum as well
5012 4878 3FFF 1da r7,=-121f1g ino line usage yet
5016 337C BS5EOQ andm r7,1flag(rd) i 1flgu
501A 9082 endroutine fndent

;now

: r4 = LTB index for free slot

H r1 = source

] r2 = dest
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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 l1ine distance in R3, new distance in RS
501C 1076 routine rtinc, arg ri-r3/r5, uses ri-r5
S0O1E 48F1 lda r7,=1 :count a call to RTINC
5020 3278 SEA8 addm r7,rtical
5024 4078 5352 call findbak ;get father of dest
5028 9A04 if fail } byte ri <> 1tb+ltbnay(rd) ;unreachable ‘or
502A 7E1C 82CH
502E 9137
;this 1ine not in tree
5030 4878 3FFF lda r7,=pdst :mask for distance
5034 7039 87DC 1da r3,pdist(ri) :get dist to dest
5038 4B37 and r3,r7 iipdst 1flg ;chuck flags
503A 4A35 add r3,r5 ;dist via this 1ine
503C 737A 87DC and r7.pdist(r2) ipdst 1f1g
5040 4937 sub r3,r7 :compare to current dist
5042 9E02 ifnot minus ;no better, so done
5044 6006 return ;lor if dead line)
endif
5046 4E78 3FFF if r7 = =pdinf ;wasn’'t reachable before
504A 8106
504C 3008 72BA set ppflag imay need post-pass
5050 3008 72BC set dtflag
5054 900F else
5056 4878 3FFF 1da r7,==-171flg
505A 337C 85EQ andm r7,1Fflag(rd) :;1flgu ;this line out of tree
S505E 4851 lda r5.r1 ;save RI1
5060 781C 82CH1 ldab ri,1tb+1tbnay(r4d) ;old father
5064 4078 5330 call findnay ;find the old fwd 1ine*
x if Fail ; topology error
: fail return
3 endif
5068 4815 1da r1,r5 ;restore RI
506A 4878 3FFF lda r7.=-121f1g
506E 337C 85EO0 andm r7,1flag(r4) :11flgu ;this line now free
endif

;more RTINC over leaf

615
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sRTINC continued

5072 4078 5330 call findnay ;now find new fwd 1ine
; ifF fail :some failure
: fail return
;oendif
5076 4878 BOOO lda r7,=1F1gf
507A 347C B85EOQ form r7,1f1lag(rd) ;and mark it
507E 4852 lda r5,r2 ;save R2
5080 4821 lda r2,r1 ;and swap with Ri{
5082 4815 lda r1,r5
5084 4078 5330 call findnay inow for back 1ine
: if fail inot there??7?
3 fail return
: endif
5088 4812 1da ri,r2 irestore R1, R2
508A 4825 lda r2,r5
508C 4878 CO00O Ida r7,=1f1gb
5080 347C 85EOQ jorm r7,1flaal(rda) ;mark back 1line
5094 4078 537E call copyrut sand propagate route info
; if fail
x fail return
;o endif
5098 4078 23C4 call rutsleep ;rest time
endif
509C 4078 50A6 call retree ;compute subtree to check
:i1f success .
S50A0 4078 51E2 call search ;process to-do list
; if success
s return ;all complete
; endif
endif
;fail return ;some topology failure

50A4 90DO endroutine rtinc
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.comnt |

RETREE

Routine to scan the subtree of a node, update distances to all nodes
in the subtree, and put neighbors net in the subtree on the scan list.
R2 is the subtree root node, R3 is the change in distance.,

S0A6 1076 routine retree, arg r2-r3, uses ri-rS
50A8 4812 1da ri.r2 ;R1 is more convenient
SOAA 48F1 lda r7,=1 ;count a call to us
SOAC 3278 SEAA addm r7,retcal
S0BO 4878 FEFF 1da r7,=-1?<1stost_ H8> :(do this at top??)
S50B4 4848 QOFE 1da r4.,=nimp*words

repeat
50B8 137C B6EO andm r7,1st+noimpo(-rd) ;clear on-subtree flags
SOBC B8BFE until loop

endrepeat
S0BE 4E38 3FFF if r3 = =pdinf :not reachable this path
50C2 8106
50C4 3008 72BA set ppflag ;flag to run post-pass
50C8 3439 87DC iorm r3,pdist(ri)
50CC 900D else
S0CE 7079 B7DC lda r7,pdist(r1) ;new path distance
50D2 4B78 3FFF and r7,#pdst
50D6 4A73 add r7,r3
50D8 4E78 3FFF if r7 >= #pdinf :too big 7?77
50DC 9203
50DE 4078 53D0O call spferr :SPF must be messed up}}

i fail return

endif

S50E2 3239 B7DC addm r3,pdist(ri) ;just update it

endif
S0E6 48F0 1da r7,=0
SOE8 3878 5E86 stab r7,head :empty the list
S50EC 3878 5E87 stab r7,scn ;empty the scan list

;more RETREE over leaf

617
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imore RETREE

repeat sput root onto subtree first
S50F0O 3879 86DF stab r7,1st+1stist(r1) H
50F4 3818 S5E88 stab r1,subtre
50F8 48F1 lda r7,=1stost
SOFA 3C79 86DE iorbm r7,1st(ri) :put this node on subtree
50FE 4858 O3FE lda r5,=ntbidx ;mask for index
5102 7049 B5EQ lda rd4,ntb+words(ri) ;end of this node’s 1lines
5106 4B45 and r4,r5 ;just index
5108 7359 85DE and r5,ntb(r1) ;beg. of this node’s 1ines
510C 4E45 repeat until r4 = rb5
510E 9127
5110 507C 85E0Q lda r7,1flag(-r4d)
5114 8BFC next ifnot minus 1:1flg  ;this line free
5116 A2F1 sll r7,1
5118 9BFA next if minus 13 1f1gf ;use is forward
511A 782C 82C1 ldab r2,1tb+1tbnay(r4) ;scan neighbor
511E 7878 SE87 ldab r7,scn
5122 387A 86DF stab r7,1st+Istlst(r2)
5126 3828 5E87 stab r2,scn .
512A 4078 537E call copyrut ;correct its route (?)
; if fail .
3 fail return s topology bad
H endif
512E 4E38 3FFF if r3 = =pdinf ;already unreachable?
5132 8103 :
5134 4873 ida r7,r3 sthen so is dest
5136 900C else
5138 7079 B7DC Ida r7,pdist(r1) ;correct its path dist
513C 4B78 3FFF and r7,=pdst .
5140 7A7C 82CO addb r7,1tb+1tbdst(rd)
5144 4E78 3FFF if r7 >= #pdinf ;overflow field?
5148 9203
514A 4078 53DO call spferr imust be a bug
i fail return
endif
endif
514E 757A 87DC eor r7,pdist(r2)
5152 4B78 3FFF and r7,=pdst
5156 357A 87DC eorm r7,pdist(r2) '
515A 90D9 endrepeat
515C 7818 S5E87 ldab ri,scn ;any to scan?
5160 9A0A until zero
5162 4078 23C4 call rutsieep :take a break
5166 7879 B86DF ldab r7,1st+1stlst(r1) ;take scan top
516A 3878 S5E87 stab r7,scn
516E 7878 5E88 ldab r7,subtre ;and put on subtree
5172 90BF endrepeat :

:more RETREE over leaf
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5174
5178
517A
517E
5182
5186
518A
518C

5190
5192
5194
5198
519A
519E
51A0
51A4
51A6

S51AA
51AC
51BO

51B2

90F3
4078
S0QE2

6006

5E88
86DF
SE88
O3FE
85E0

85DE

85E0

82CH

86DE

51B4

23C4

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 202

PAGE 21 Routing Process
;RETREE continued

repeat
ldab r2,subtre
until zero
ldab r7,1st+istlst(r2)
stab r7,subtre
lda r5,=ntbidx
lda r4,ntb+words(r2)
and r4,r5
and r5,ntb(r2)
repeat
until rd4 = rs

1da r7,1f1ag(-r4)
next if minus L i e 1)
ldab ri,1th+1tbnay(rd)
next if zero
ldab r7.1st(ri)
next if odd ;:lstost
call dorouter
& if fail
5 fail return
. endif
endrepeat
call rutsleep
endrepeat

endroutine retree

now look through subtree
1it’s empty
ipop next

;for all neighbors

;status of this line
i fwd or back
ineighbor here
;ignore usurpables
;already done?

i yes

;rest now

618
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.comnt |
DOROUTER
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
R4/1ine pointing out of subtree (R2 -> R1)
Computes proper line (forward or back) to use,
Tnd calls ROUTER on it.
51B4 1076 routine dorouter,arg ri1-r3,local r4,uses ri
51B6 1046
51B8 4EBO if r3 > =0 ;1ine got worse
51BA BCO4
51BC 4078 5330 call findnay ;get line into subtree
3 if fail ;topology bad
3 fail return
: endif
51C0O 900E else ;1ine got better
51C2 7079 87DC lda r7,pdist(r1)
51C6 701A 87DC 1da ri,pdist(r2) ;ecurrent dist this node
51CA 4B18 3FFF and r1,=pdst
S1CE 4B78 3FFF and r7,=pdst :and dist via subtree
51D2 4ETH if r7 <= ri ;got no better route
51D4 9CO3
51D6 6046 return 150 we’'re done
51D8 6006
8 endif
S51DA 4812 Ida ri,r2 :1ine source
endif
51DC 4078 524A call router ;R4 has 1ine already
; if fail ; topology bad E
1 fail return
; endif

51EQ 90FB endroutine dorouter
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.comnt |
SEARCH 7 .
Routine to process the to-do list. List is already set up in HEAD.

Mungs R1-4.

51E2

51E4
51E8
S1EA
S1EE
51F2
S51F6
51FA
S51FE
5202
5204
5208

520C
5210
5214
5218
521C

5220
5222
5226
522A
522C
5230
5232
5234
5238
523A
523C

5240
5242
5246

5248

1076

7828
9A30
3828
787A
3878
4878
3B7A
4078
9AOQF
781C
4078

707C
4B78
4C78
307C
4078

4812
4828
7049
4B42
7329
4E42
g108
507C
A2F1
9BFB
4078

90F8
4078
90CF

6006

SEB6

72BC
86DF
S5EB6
FFFD
86DE
5352

82CH1
5330

85E0
3FFF
8000
85E0
537E

O3FE
85E0
85DE

85E0

524A

23C4

PAGE 23

PLURIBUS V2 .9B 25-Jun-87
Routing Process

Calls ROUTER as needed.

routine search, uses ri-r4

repeat

Tdab r2,head
until zero
stab r2.dtflag
ldab r7,1st+istist(r2)
stab r7,head
lda r7,=-171s5t0l
andbm r7,1st(r2)
call findbal
if success
ldab ri,1tb+1tbnay(r4)
call findnay
if fail
fail return
endif
lda r7,1F1ag(r4)
and r7.#4-121Flg
ior r7,.#1Ff1af
sta r7,1flag(r4)
call copyrut
if fail
fail return
endif
endif
lda r1,r2
lda r2,=ntbidx
1da rd4,ntb+words(ri)
and r4,r2
and r2,ntb(ri)
repeat until rd4 = 2

lda r7,1f1ag(-r4)
s11 r7,1
next if minus
call router
next ifnot fail
fail return
endrepeat
call rutsleep

endrepeat

endroutine search

10:57:29 PAGE 204

;for all list items

rempty list
;v tree may change now *

;dequeue one

;get father node, if any
;there is one

;oet its dest IMP

;now get forward 1line
ibad topology

;add this line to tree
;as forward line

:dst gets src’s route
;some failure

;looking at son now

:now do son’s neighbors

ithis line’'s use?

i 1flgb ;it's a back-1ink

:no failure

iwhew} let’s rest

621
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ROUTE.PLR; 1

.comnt |
ROUTER

Subroutine to (re)process a particular node.
it from the tree and add
Remove duplicates on that list,

that node,

remove

PAGE 24

PLURIBUS V2.9B

and R1 the node in question.

524A
524C
524E
5250
5252

5254

1076
1016
1026
1046
1056

4821
787C
4E78
9164
701A
4818
4E18
915D
4A71
4E78
8C03
4078

781C
7059
4B58
4E75
824D
7579
4B78
3579
4078

routine router, arg ri/rd,

1da r2,r1

82C0
OOFF

87DC
3FFF
3FFF

3FFF

53D0

82C1
87DC
3FFF

870DC
3FFF
87DC
5330

ldab r7,1tb+1tbdst(r4)
if r7 <> =dlinf

1da ri,pdist(r2)
and ri,=pdst
if r1 <> =pdinf

add r7,.r1
if r7 > =pdinf

call
fail
endif
ldab r1i,1tb+1tbnay(rd)
lda r5,pdist(ri)
and rS5,=pdst
£ P < F5

spferr
return

eor r7,.pdist(r1)

and r7,=pdst

eorm r7,pdist(ri)

call findnay

if fail
fail

endif

return

;more ROUTER over leaf

25-Jun-87
Routing Process

local

10:57:29 PAGE 205

If things got better for
it to the process
if any. Expects R4 to have the path

list.

ri-r2, local r4-r5

;we want different regs
;delay this line

;it’'s alive

:path dist to src

;we have a path here

;dist via this line
:more than infinite .

;how can this happen?
;dst node

;its present distance
;hew path is better

;store new distance

;get back 1ine
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sROUTER continued

529A 4854 lda r5,r4d ;and remember for later
529C 4821 lda r2,r1 ;get present back-1ink
529E 4078 5352 call findbak
52A2 9AOE if success
52A4 4878 3FFF lda r7,=-171f1g ;take this line out of tree
52A8 337C 85E0 andm r7,1flag(rd) s 1flgu
52AC 781C 82CH ldab ri,1th+1tbnay(rd) sand find forward line
52B0 4078 5330 call findnay

H if fail :bad topology

H fail return

- endif
52B4 4812 ida ri,r2 s(restore R for later)
52B6 4878 3FFF lda r7,=-121f1g ;and mark it unused
52BA 337C B5EOQ andm r7,1F1ag(r4) se 1 Flgu

endif
52BE 4828 DT7A7 lda r2,=head-<1st+istlist> :offset if empty list
52C2 1056 save rS sremember back 1ink
52C4 7059 87DC lda r5,pdist(ri)
52C8 4B58 3FFF and r5,=pdst ;dist to this one
52CC 7878 5E86 ldab r7,head
52D0 SACB ifnot zero sany in list
repeat
52D2 704F B87DC lda rd,pdist(r7) scheck cdown list
52D6 4B48 3FFF and rd,=pdst
52DA 4ES54 until r5 < r4d sinsert in order
52DC 89205
52DE 4827 1da r2,r7 ;chain down one
S2EQ 787F 86DF ldab r7,1st+1stlst(r7)
52E4 BAF7 until zero
endrepeat
o endif

smore ROUTER cver leaf

623
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;ROUTER continued

52E6 7859 86DF ldab r5,1st+l1stlst(r1) ;remember 1ink for later
52EA 3879 86DF stab r7,1st+1stist(r1)
52EE 381A 86DF stab ri,1st+1st1st(r2) : 1head ;insert this node in list
52F2 7829 86DE ldab r2,1st(ri) :its flags
52F6 4FA2 if r2 .bit. =lstol ythis node on Tist already
52F8 9A0D
52FA 4871 ida r7.r1 .
S52FC T7E1{F 86DF repeat until byte ri = Ist+lstist(r7) ;find other
5300 9107
5302 787F 86DF ldab r7,1st+1stlst(r7) :occurence of it
5306 BAFB next ifnot zero ;chaining to a good one
5308 4078 53D0 call spferr ;some SPF trouble

< restore r4d sfix up stack

2 fail return
530C 90F8 endrepeat
530E 385F 86DF stab r5,1st+1stlst(r7) ;restore old list ptr

endif
5312 4CA2 ior r2,=1stol
5314 3829 86DE stab r2,1st(r1) ;this node on list now
5318 6046 restore r4 ;Fix up its back 1ink
531A 4878 CO00O Ida r7,=1f1gb
531E 347C 85EC iorm ©7,1flag(rd) ;;1flg ;type of use
endif
5322 4078 23C4 call rutsleep :time for a rest
endif

endif
5326 6056 endroutine router
5328 6046
532A 6026
532C 6016

532E 6006
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ROUTE .PLR;

5330 1076

5332 4878
5336 7049
533A 4B47
533C 7379

5340 4E47
5342 9CO3
5344 4078

5348 49cC2
534A TE2C
534E 81F9

5350 6006

5352 1076
5354 1016

5356 4878
535A 704A
535E 4B47
5360 737A

5364 4E47
5366 9CO5
5368 6016
536A 6076
536C 4FFO
536E 4007

5370 48C2
5372 701C
5376 A291
5378 8BF6

537A 6016
537C 6006

1

O3FE
85EQ

85DE

53D0

82CH1

O3FE
85E0

85DE

85E0Q

PAGE 27 Routing Process

; FINDNAY

:Find 1ine from node in R1 to node in R2
;Returns index for LTB, LFLAG in R4

;Call SPFERR if can’t find the

1ine

routine findnay, arg ri-r2, result r4d

lda r7.=ntbidx
lda rd,ntb+words(ri)

and r4,r7
and r7,ntb(r1)
repeat

if rd4 <= r7

call spferr

2 fail return
endif

sub rd,=words

:for all node 1°s lines

;hnode 2 not there}

:stop SPF}} .
;and tell our caller

inext neighbor

until byte r2 = 1tb+ltbnay(r4) :got node 2

endrepeat
endroutine findnay

;s FINDBAK

;Find the back 1ink from this node, if any

;Returns line table index in R4
+Fail if no back 1link

routine findbak, arg r2, result

lda r7,=ntbidx
lda r4,ntbtwords(r2)

and 14,r7
and r7,ntb(r2)
repeat

if rd <= 17

fail return

endif

sub r4,=words

1da ri.1f1ag(rd)

s11 ri,1

until minus 1:1f1gb
endrepeat

endroutine findbalk

., arg node is in R2

rd4, local ri

;for all lines

;ho back 1ink

next 1ink
rits use

ihack 1ink we want

625
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S37E
5380

5382
5386
5388
538A
538C

S38BE
5392
5394
5398
539A
539E
53A0

53A4
53A6
53A8

S53AA
53AE
53B0
53B2
53B6
53EB8
53BC
53C0
S3C4
53C8

53CC
53CE

1076
1036

7039
4BBF
8A 11
48B0
AGAA1

607B
SBO4
TE2F
8107
4E38
92F8
4078

90F5
AGB1
A2A1

753A
4BEF
SAQOE
7078
9AFE
753A
T13A
323A
3138
3008

6036
6006

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 209
PAGE 28 Routing Process
;i COPYRUT '
;Copy route of node in R1 to node in R2
sHandles special case that R1 is us.

Tnei(r7)

r3
icopy father's route
:I’m the source

sreally wants modem number
sun-double ITMP

:1line to this node

icheck more of table

;trouble: stop system

;get actual modem

;route changing

icopy src route to dst

;and adjust checksum

;Call SPFERR if can’t find our neighbor
routine copyrut.arg ri/r2,local
72FC 1da r3,spfrut(ri)
and 1r3,=routef
if zero
1da r3,=0
srl r2,1
repeat
635F lda r7,m2pblk(r3)+
until nminus & byte r2 =
0004
0010 next if r3 < =nmd*words
5300 call spferr
H fail return
endrepeat
srl r3,1
s11 r2,1
endif
72FC eor r3,spfrut(r2)
and r3,=routef
ifnot zero
B2C6 lock spfrti
72FC eor r3,spfrut(r2)
72FC sub r3,spfrut(r2)
72FC addm r3,spfrut(r2)
72C4 subm r3,spfsum
B2C6 unlock spfrtl
endif
endroutine copyrut
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ROUTE.PLR; 1 PAGE 29 Routing Process

:SPFERR
iAn error in the SPF database was encountered.
:Never returns (goes to WS or RELUAD)

;routine spferr

spferr:
53D0 1076 push r7 ;save our caller
53D2 ES500 Trap 2400,<:5PF error forced restart - page 208>
5304 4078 23C4 call rutsleep iget everyone here
53D8 6046 pop r4 ;get back our caller
53DA 3008 B2CS8 unlock rutlok
53DE 4878 0044 set @pid = #rutpi ;get everybody to do this
53E2 30F8 OOAC .
53E6 3048 6518 set nspc = r4 :remember who told us to crash
53EA 7078 62E2 if mine = spfcrash ;should I dump? .
53EE 7678 4C6&C
53F2 8103
53F4 4008 OAO8 imp ws

endif

53F8 4008 0AO8 jmp ws ijust restart

;endroutine spferr
.comnt |
RTINIT

Initialize the shortest-path tree. Sets all path distances to
infinite, and empties the tree, clears all topology info.
R5 enters with my IMP number ' 2.

53FC 1076 routine rtinit, arg r5, uses ri-r3
53FE 4828 OOFE 1da r2,=nimp*words how many 1MPs
5402 48F0 lda r7,=0 ;for initialization
5404 4818 3FFF 1lda ri,=pdinf ;to make distance infinite
5408 4838 8000 Ilda r3,=spfded ;and nodes unreachable
repeat )
540C 101A 87DE sta ri,pdist+noimpO(-r2) ::1flg :everyone’s unreachable
5410 303A 72FE sta r3,spfruttnoimpo(r2) ;ho route
5414 307A 86EO sta r7.1sttnoimpO(r2) ;:1fla ;:no lists
5418 307A B85E0Q sta r7,ntb+noimp0O(r2) ;;1f1lg :no lines at first
541C 88F8 until loop ;for all IMPs
endrepeat
541E 3078 86DE sta r7,ntbendi :;1flg :clear extra NTB entry
5422 307D B87DC sta r7,.pdist(r5) ::1flg :set root distance to O
5426 307D 72FC sta r7.spfrut(rs) ;and mark us reachable
542A 3078 72C2 sta r7,1tbsum ;empty table sum is O
542E 48F0 set spfsum = #-<nimp-i>*spfded ;initial SPFRUT checksum

5430 3078 72C4

5434 6006 endroutine rtinit

627
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ROUTE.PLR; 1 PAGE 30 Routing Process

;s RUPCKSUM

;Checksum routing data 3
;Validates checksums on important routing databases:
3 LTB, since this data is what others send us

i SPFRUT, since routing decisions are based upon it

5436 1076 routine rupcksum,uses r3-rb5
5438 4858 T72FE set r5 = #spfrut+noimpO :where to start out
543C 48BO clear r3 sinitial sum
543E 7078 B2C6 lock spfrti ;shut off modifications
5442 9AFE
0001 .rept nimp/ D72
call subchn-< D72*words> do a 72-IMP chunk

5444 4078 17F8 .endr
5448 4078 181A call subchn-<<nimp-< D72%<nimp/ D72>>>*words>
544C 7078 72C4 set r7 = spfsum :sum to compare
5450 3008 B2C6 unlock spfrti ;done locked stuff
5454 4E37 if r3 <> r7 ;checksum broken??
5456 9103
5458 4078 53D0O call spferr ;oops - restart

endif
545C 4078 23C4 call rutsleep ;whew)
5460 48C0O clear r3,r4 ;init fFor another chksum
5462 4834
5464 7058 86DE lda r5,ntbendi :how long ntb is
5468 4B58 O0O3FE and r5,=ntbidx ;don't want all these bits
546C 4945 sub r4,r5 inegatize it
546E 4858 82C0 set r5 = #1tb ;checksumming LTB
5472 4E48 FF70 repeat until r4 >= #- D72*words
5476 8208
5478 4078 17F8 call subchn-< D72*words> ;do another 72
547C 4A48 0080 add rd4,= D72%words show much table we did this time
5480 4078 23C4 call rutsleep ;:then rest
5484 90F7 endrepeat
5486 407C 1888 call subchn(rd) ;do the last bit
548A 7078 T2C2 set r7 = 1tbsum ithis should be sum
548E 4E37 if r3 <> r7 ;oops}
5480 9103
5482 4078 53D0O call spferr

endif

5496 6006 endroutine rupcksum
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ROUTE.PLR; 1 PAGE 31 Routing Process .
0000 Lif nz Smaprt-fmappk :need following from both pdges
page LCode
.endc
.comnt |

RUPENQ - queue routing update

Assumes m2 set for chain pointers.

Queue on rupg, poke routing if rupdus set.

Set fldior so timeout knows who to poke.

Set retransmit timers on all modems for which we are enqueuing

ri - (doubled) IMP number of source
r2 - chain pointer

r3d - mask bits to be put in chan

r4 - source modem (if any)

5498 1076 routine RUPENR, arg ri-r4/m2, local rb

549A 1056

549C 303A 0350 sta r3,chan-chain(r2) ;set mask bits

54A0 BAO2 if zero

54A2 ESOA Trap 2412,<:Queuing packet for no one - page 210>
endif i

54A4 48F1 1da r7,.=1

54A6 3072 sta r7,(r2) ;:set end of queue indicator

54A8 7078 A4A4 lock lockro :rupqg protected by lockro

S54AC 9AFE

54AE 30A8 72BO sta r2,®erupq jqueue on 1rupq

54B2 3028 72BO sta r2,erupq

54B6 4F38 8000 if r3 .bit. =rupdus ;are we to process it?

54BA 9A3C

54BC 7078 5EB2 1da r7,rupqct ;number of packets 4us on rupq

54C0O 7678 5E94 if r7 > rgqlmax ;is this the max so far?

54C4 8CiC

54C6 3078 5ES4 sta r7,rqglmax iyes, record it

54CA 1016 SAVE R1-R7

54CC 1026

54CE 1036

54D0 1046

54D2 1056

5404 1066

54D6 1076

54D8 7018 5EB2 LDA Ri,RUPQCT ;CURRENT QUEUE

54DC 7028 S5E98 LDA R2,RTRCNT sRETRANS FER LINE

S54EQ 7038 S5ES6 LDA R3,RUPCNT +# UPDS GENERATED

54E4 7048 5ES4 LDA R4,ROLMAX :MAX QUEUE REACHED

54E8 7058 S5EBE LDA R5.RFKREC :UPDS PROCESSED

54EC ES557 Trap 2527,<:Queue count check - page 210>

54EE 6076 RESTORE R1-R7

54F0 6066

54F2 6056

54F4 6046

54F6 6036

54F8 6026

BAEA ENAER

629



SE92
SEBE
SEB2

5EB2
0016

oAiC

1512

addm r7,rqglsum ;sum queue lengths encountered
I1da r5,=1 ;use rs5
addm r5,rpkrec ;count update rec’'d
add r5,rupgct ;increase queue count
sta r5,rupqct ;crash into loader if RUPQ >= 20
if r5 »>= ¥ D22 ;too large })
Trap 2525, <;Queue count too high - page 210>
jsb rd,wust kill it all, quickly
endif .
push ri :hneed this again later
call unpack ;need to look inside
1dak r7.(rt) ;ineth

and r7,=rupnn_- H8 shumber of 1lines in update
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ROUTE.PLR: 1 PAGE 31.1 Routing Process
5524 3278 5ES0 addm r7,rinrec ;count number of entries received
5528 6016 pop ri ;restore cdoubled IMP
552A 7078 00D2 setmap m2,mapv2 ;switch back to v2 page
552E 3078 FCO4

endif
5532 4821 lda r2,ri ;free r1 for use hene
5534 7018 72AC 1da rr{1,fldior ;0ld ones doing already
5538 3438 T72AC jorm r3,fldior :add new ones yet to do
553C 3008 A4A4 unlock Tockro

; (OVER)



Pluribus IMP 1301 PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 214
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:Now poke all who matter

5540 4833 lda r3,r3 ;bits we just set "
5542 8BO7 if minus s rupdus
5544 4878 0044 set epid = =rutpi ;poke routing
5548 30F8 QO0OAC
554C 4D38 8000 eor r3,=rupdus ;and clear its bit
endif
5550 9A18 ifnot zero
5552 1046 push r4 ;source modem at stack top
5554 7058 6324 1da r5, modems ;some modems to poke, too
repeat
5558 573D OEB6 if r3 .bit. bittab(-rs5)
555C 9AOF
555E 704D 635E Tda rd.m2pblk(rs) ;a modem to get
5562 9BOC ifnot minus ;modem still good?
5564 7646 if rd4 <> (sp) ;not source modem either
5566 9105
5568 1026 save r2
556A 4078 5958 call rton ;turn on this imp‘s timer
556E 6026 restore r2
endif
5570 771D OEB6 if r1 .nbit. bittab(rs)
5574 8A03
5576 4078 14ES8 call pokem ;set i2mpok and poke modem
endif
endif g
endi f
557A 4EDO until r5 = =0
557C B1EE
endrepeat
557E 6046 pop r4 srestore source modem
endif
5580 6056 endroutine rupenqg

5582 6006
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ROUTE.PLR; 1 PAGE 33 Routing Process
.comnt |

RUPDEQ - get a buffer from the queue of routing updates.
Since these buffers are used by more than one process,

a buffer is not actually dequeued. instead

the address of its chain word is returned.

r3d - bit for calling process. This bit must be on in chan
word of buffer for it to be selected.

Returns chain address in r2, buffer address in ri. (does unpack)

5584 1076 Routine RUPDEQR, arg r3, result ri-r2, result m2, uses r5
5586 7738 72AC if r3 .nbit. fldior ;this caller on queue?
558A 8A04
558C 6076 fail return s nope
558E 4FFO
5590 4007
endif
5592 7078 O0D2 setmap m2,mapv2 get buffer vars
5596 3078 FCO4
558A 4858 72AE 1da r5,=srupq ;scan the routing update queue
559E 7078 A4A4 lock lockro :must search queue locked
55A2 9AFE
repeat
55A4 7025 lda r2.,(r5) ;chain to next buffer
55A6 8908 if odd
55A8 4D38 FFFF eor r3,=-1|
55AC 3338 72AC andm r3,fldior ;clear caller’s bit
55B0 3008 A4A4 unlock lockro .
55B4 90EC fail return :nothing on queue for caller
endif
55B6 4078 2414 call rupwhc ;check Tor queue broken
55BA 8A02 if fail
55BC 90ES8 fail return ;queue broken, return nothing
endif
55BE 773A 0350 until r3 .bit. chan-chain(r2)
55C2 8A03
55C4 4852 lda r5,r2
55C6 90EF endrepeat
55C8 3008 A4A4 unlock lockro
55CC 4078 1512 call unpack ;get buffer address

55D0 6006 endroutine rupdeq

633
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ROUTE.PLR; 1 PAGE 34 Routing Process
page LCode
.comnt
RUPWHC - check ownership bits on rup queue
fix queue if discovered to be broken
r2 - current chain pointer
rs - previous chain pointer
2414 1076 Routine RUPWHC, arg r2, arg rs
2416 707A 06A0 if where-chain(r2) .nbit. =whrut
241A 4F78 0080
241E BACB
2420 ES03 Trap 2403,<:routing broken queue - page 21d> .
2422 48F A1 1da r7,=1 ;terminate queue at last good one
2424 3075 sta r7,(r5)
2426 3058 72B0 sta r5,erupq
242A 3008 A4A4 unlock lockro ;release routing out lock
242E 6076 fail return
2430 4FFO
2432 4007

endif

2434 6006 endroutine rupwhc
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ROUTE.PLR; 1 PAGE 35 Routing Process
0000 Lif nz Smaprt-Smappk :need following from both pages
page LCode
Jiff pinz Smaprt-Smappl
FCOO 0400 page RutCode
.endc
.comnt |

RUPFLS - routing update flush routine

Turn off this process’s bit and if no others on, do
a real flush of the buffer.
Switches to mapwv2.

r3 - bit for callihg process. (not preserved)
address of this buffer’s chain word

P =

l

55D2

5504
5508
55DC
55E0
55E2
55E6
S55EA
S5EC
S5EE
55F2

55F4
55F8
55FA
55FC
S5FE
5600

5602
5604
5606
5608

1076

7078
3078
7078
9AFE
707A
4F78
8A05
ESO4
3008
6006

TO7A
4D73
4F73
SAQ03
ES05
4D73

4833
8B04
48BA1
3138

ooD2
FCO4
A4A4

06AO
0080

A4A4

0350

SEB2

Routine RUPFLS, arg r2-r3, uses r5, uses r3, result m2

setmap m2,mapv2 iswitch to chain words
lock lockro :lock the update queue
lda r7.where-chain(r2) ;check if owned by routing

if r7 .nbit. =whrut

Trap 2404,<;Buffer no longer owned by routing - page 215>
unlock lockro

return ;it was probably timed out
endif
lda r7.chan-chain(r2) . ;get the process mask
eor r7.,13 sturn of F caller’s bit
iF. 07 vt B3 swas it ofF?
Trap 2405,<:Caller’s bit not on - page 215>
eor r7.r3 ileave it off
endif
lda r3,r3 ;buffer for SPF itself?
if minus rrupdus
1da r3,=1 ;decrement queue length count

subm r3,rupqct
endif

;OVER
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ROUTE.PLR; 1

560C
5610
5612
5616

5618
56 1A
561C
S61E
5622

5624
5628
562A

562C
562E
5630
5632
5634
5636
5638
563A

563E
5642

5644

5648

307A
8A1A
4858
4832

7025
8905
ES06
3008
90E8

4078
8A02
90E4

4E23
9103
4852
90F3
7072
3075
8903
3058

4078
0080

3008

90D5

0350

T2AE

A4A4

2414

72BO

1332

AdA4

PAGE 36
imore RUPFLS

sta r7,chan-chain(r2)
if zero
lda r5,=srupq
1da r3,r2
repeat
1da r2,(rs)
if odd

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

Routing Process

PAGE 218

;re-write mask word

;this was last user
:save buffer to match on
;find it on update queue
;chain to next buffeér

Trap 2406,<;Rupqg buffer missing - page 216>

unlock lockro
return

endif

call rupwhc

if fail
return

endif

until r2 = r3

lda r5,r2
endrepeat
1da r7.(r2)
sta r7,(r5)
if odd

sta r5,erupq
endif
call flush,whrut

endif
unlock lockro

endroutine rupfls

122722
:check if still on rupg

iqueue has been broken

:remove it from the chain

;last one on the queue?

ives, update the end pointer

;now do a real flush
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ROUTE.PLR; 1 PAGE 37 Routing Process

FCOO 0400 page RutCode

.comnt |

RUPGEN - build a routing update
Called by routing process if RUPSND set.
Uses average line delays calculated by delay package.

564A 1076 Routine RUPGEN, uses ri-rS
564C 48F8 setb thresh = =thrini :reset thresh when sending update
S64E 3878 T72A9
5652 7078 72A6 if iniflg ;don’t send during init
5656 9A58 '
5658 4078 13C6 call freget.nrut+whrut ;try to get a buffer for update
565C Q088
565E 8A07 if fail
5660 48F1 lda r7,=1
5662 3278 SEAE addm r7,rpanbf ;count times we couldn’t get one
5666 3008 72B4 set rretry ;none, turn flag back on later
566A 904E else
566C 1026 save 2 ;save the chain pointer
566E 48DO lda rS5,=0 :init the checksum register
5670 4821 ida r2.r1 ;copy the buffer pointer
5672 1016 save ri ;save the buffer pointer
5674 7018 651A lda ri.nsrutd ;check nice-stop flag
5678 9A03 ifnot zero
567A 4818 OOFF 1da ri,=dlinf ;report all 1ines dead

endif
567E 7038 6324 lda r3,modems :loop through all modem blocks

repeat .
5682 504B 635E lda rd m2pblk(-r3) ;address of a modem block
5686 9BOF ifnot minus
5688 787C 0004 ldab r7,1nei(r4) ;don’t report unused
568C 9A0C if nzero & r7 <> mine ;0r looped 1ines
568E 7678 62E2
5692 9109
5694 A2F8 s11 7, H8 pirupnei
5696 7C7C 0O0SB jorh r7.delbas(rd) ssrupdel
569A 4C71 jor r7.ri 1;dlinf ;set dead if nice-stopping
569C AT7F8 rrl r7, HB :switch bytes
S569E 207A 0008 sta r7,seqh(r2)+ ;put in line entry
56A2 4957 sub r5,17 sinclude in checksum

endif '
endif

56A4 4EBO until r3 = =0
56A6 B1EE

endrepeat

; (OVER)

637
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sRUPGEN continued

56AB 6016 restore ri
56AA 4921 sub r2,r1
56AC AGAA1 srl r2,1
56AE 7038 62E2 lda r3,mine
56B2 A2B1 sl r3.1
S56B4 7078 B2C6 lock spfrtil
56B8 9AFE
56BA 707B 72FC lda r7,spfrut(r3d)
56BE 4A78 0100 add r7,=spfsni
56C2 757B 72FC eor r7,spfrut(r3)
56C6 4B78 3F00 and r7,=spfsno
56CA 757B 72FC eor r7,spfrut(r3)
S6CE 4C78 0070 ior r7,=spfage
56D2 4847 1da rd,r7
56D4 717B 72FC sub r7,spfrut(r3)
56D8 327B 72FC addm r7,spfrut(r3d)
56DC 3178 72C4 subm r7,spfsum
56EQ 3008 B2C6 unlock spfrti
S56E4 4B48 3F00 and rd,=spfsno
56EB AGE1 srl r3;1
56EA 4C34 ior r3,r4
S6EC 3039 0006 sta r3,srchiri)
56FQ 4953 sub r5,r3
56F2 484A 0070 lda r4,#spfage(r2)
56F6 7038 72AA 1da r3,rupmsk
56FA 6026 restore r2
S6FC 48F1 1da r7,=1
56FE 3278 5E96 addm r7,rupcnt
5702 4078 5708 call rupbild
endif
endif

5706 6006 endroutine rupgen

25-Jun-87 10:57:29 PAGE 220
ROUTE.PLR; 1 PAGE 38 Routing Process

;number of neighbor entries
sundouble

;doubled imp number

i
sincrement the serial number

;new serial number
;insert back into spfrut
set max age

ineed this later

;update table now
;and its checlksum

:undouble the imp number

:combine with the serial number

s rupsrc, rupsno

;include in checksum

;combine age and number of entries
;this should be processed by all

;count an update geherated
;share code with rtrgen
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ROUTE.PLR; 1

.comnt |
RUPBLD - finish building an update packet and queue it

rff =
r2 -
r3 -
r4 -
rh -

l

5708

570A
570C
570E
5710
9712
5716
571A
571C
571E
5720
5722
5726
5728
572A
572E
5730
5734
5736
573A
573E
5742

5746

PAGE 389

buffer address
chain address
mask for which processes should lTook at this update

left byte of neth (in right byte of rd4) agetnumber of neighbors
checksum on update built so far

1076

4874
A2C8
3041
4954
4848
3049
4954
4BFF
4AF4
4AAST7
3059
A2F 1
49F2
3079
48C0
7819
A291
7078
3078
4078
4078

6006

A300
0002

0004

0090

0007

coD2
FCO4
5498
23C4

Routine RUPBLD, arg ri-r5, uses

lda
sl
sta
sub
lda
sta
sub
and
add
add
sta
sl
sub
sta

PLURIBUS V2.9B 25-Jun-87
Routing Process

r7.r4

r4, H8

rd4,(r1) ;ineth
rs,r4d
rd4,=ruttyptcombit+ruptyp
r4.,typh(ri)

rs,r4d

r7.=rupnn_- H8
r7.=seqgh_-1

r5,rT

r5.chkh(ri)

r7.1

r7.=hrdoff

r7.bufe(ri)

clear r4
ldab ri,srch+i(ri)

s11

el |

setmap m2,mapv2

call rupenq

call

rutsleep

endroutine rupbld

10:57:29 PAGE 221

ri-r5

;save neth word
:move into left byte

sinclucde in checksum

;get number of line entries
;add in words in header
sinclude length in checksum
;packet now complete
snumber of bvtes in packet

:have RUPEND set all timers
;get source IMP
;doubled

;share code with m2i
ineed a rest now

639
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ROUTE.PLR; 1 PAGE 40 Routing Process

.comnt

RTRTD - tick routing update retransmission timers

If a timer expires, call rtrgen to build a retransmission.
Called every 25ms by routing process.

5748 1076 Routine RTRTO, uses ri-r5
574A 7058 6324 1da r5,modems ;loop through all modems
repeat
574E 504D 635E 1da rd4,m2pbik(-r5) ;modem block address
5752 9B44 ifnot minus
5754 787C 0002 if byte phflag(rd4) .nbit. =inhrst
5758 4FF2
575A 8A40
;don’t tigk line in reset
575C 48A1 lda r2,=1
575E 707C 40B8 lock rtimrl(rd4) :lock timers and clock
5762 9AFE
5764 392C OOEBA submb r2,rtrclk(rd) scdecrement clock
5768 8A35 if zero
576A 787C QOBB ldab r7,.rtrtic(rd) ;clock has fired
576E 387C QOBA stab r7,rtrcik(r4d) ;reset it

; (OVER)
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57CE
5700

57D2
57D6

57DA
57DC

57DE

483C

501B
9A2A
4821
ABAA1
4C21
4B28
4912
301B
AGS1
7418B
4D18
4B12
9A1B
48A0
4811

8915
300C
4078
4078
9A05
707C
9AFE
900A
707C
9AFE
A2A2
TOTA
3478
AGA2

4AA1
AG92
8AE9

4E34
81D3

300C
4078

4EDO
81B9

6006

V2.9B 25-Jun-87 10:57:29 PAGE 223
Routing Process

; RTRTO continued

0020 lda r3,=<<<nimp-1>_-3>+1>*words(r4) ;address+1 of last
repeat
QO0BC lda ri,rtimrs(-r3) ;get a word of timers
ifnot zero ;skip if all zero
ida r2,.ri ;copy timer word
srl r2,.1 ytwo bits per timer
jor r2,.ri ;or them together
5555 and r2,# H5555 ;now ones for active timers
sub ri,r2 ;decrement active timers
0O0BC sta ri.rtimrs(r3) ;update timers
srl ri, 1 inow find expired timers
O0BC jior ri,rtimrs(r3) ;ones for still active timers
FFFF eor ri,=-1 ;ones for all off timers
and ri1,r2 :remove ones that were off before
ifnot zero ;any new ones go off?
lda r2,=0 ;ves, generate retransmission(s)
1da ri,ri1 ;:odd
repeat
if odd :loop for timer(s) that expired
40B8 unlock rtimrl(rd) irelease lock for now
23C4 call rutsleep :sleep before retransmitting
S57EQ call rtrgen igeneratz2 a retransmission
if success :all’s well
40B8 lock rtimr1(rd) ;get lock again
else 5
40B8 lock rtimri(rd) ;aet lock again
s11 r2,2 ;double timer index
QEB6 lda r7.bittab(r2) ;get one-bit for this timer
QO0BC iorm r7,rtimrs(r3) ;turn timer back on
srl r2,2 ;and hope for next tick
endif :
endif
add r2,=1 ;count which timer in this word
sirl r1,2 ::odd :shift next timer to right
until zero :stop when all timers done
endrepeat
endif
endif
until r3 = r4
endrepeat
endif
40B8 unlock rtimri(rd) ;unlock the timers
23C4 call rutsieep isleep between modems
endif
endif .
until r5 = =0
endrepeat
endroutine rtrto

timer
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ROUTE.PLR; 1

.comnt |
RTRGEN - generate a retransmission packet

index into this rtimers word (group of 8 IMPs)
into rtimers

modem block address

r2 =
r3 -
r4 -
m2 -

Fail

Succeed returns

index

mapv2

PAGE 42 Routing Process

returns if unprocessed update on rupg for this imp
or unable to get a buffer.

if update queued or if it should be ignored.

N.B. Depends on r5 being saved last

S57EO
57E2
57E4
57E6
57E8
57TEA

57EC
57EE
57F0
57F4
57F8
57FC
5800
5804
5808
S580A
S80E

1076
1016
1026
1036
1046
1056

4934
A2B2
4A3A
781C
7018
4C18
4858
7078
9AFE
7078
9AFE

0001
O01A
OEB6
8000
T2AE
B2C6

AdA4

Routine RTRGEN, arg r2-rd4/m2, local ri-r5

sub r3,r4 : (IMP number-1)/8 (doubled)
s11 r3,2 ;((IMP number-1)/8)+*8

add r3,=<noimpQ/words>(r2) :source IMP number (undoubled)
ldab r1,modem(r4) iwhich modem we are

1da ri,bittabi(r1) sits bit

ior ri,#rupdus ;and the for us bit

1da r5,=srupqg ;check for unprocessed updates
lock spfrti :lock out m2i

lock lockro ;and routing output

; (OVER)
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7025
8904
3008
9026

4078
9A23
T07A
4F17
9A1D
1016
4078
TE39
8112
3008
3008
7078
3078
6016
6056
6046
6036
6026
6016
6076
4FFO
4007

7078
3078
6016

4852
S0D7
A2BA1
7028
3008
7048B
714B
4B48
AGCH1
9A08
4ECF
9Cco6
4EBO
9104
4E38
8cos
ES07
6056
6046
6036

A4A4

2414

0350

1512
0007

Ad4A4
B2C6
0o0oD2
FCO4

ooD2
FCO4

QOFE

PAGE 43 Routing Process

;7 RTRGEN continued

repeat
® 1da r2,(rs5)
if odd
unlock lockro ;nothing on queue for this IMP
break iproceed to generate retrans
endif
call rupwhc ;check for queue broken
until fail ;can’t contain another now
lda r7.chan-chain(r2)
it rl .bit. 7 ;if for us to take care of
save ri ;save for later
call unpack imust look at this one
if byte r3 = srch+i(r1) ;from same imp?
unlock lockro ;ves, wait until it’s processed

unlock spfrti
setmap m2,mapv2 '

restore 11 ;fix the stack
fFail return

endif
setmap m2,mapv2

restore ri ;restore for next iteration
endif
1da r5,r2
endrepeat
s11 r3,1 ;double the imp number
lda r2,spfrut(r3d) :get age and serial number
unlock spfrti ;done with spfrut
lda r4,ntb+words(r3) ;compute number of line entries
sub r4,ntb(r3)
and r4,=ntbidx
srl rd. 1
if zero } rd > =rupnn_- H8 } r3 = =0 } r3 > =nimp*words

Trap 2407,<:Retrans w/bad length or IMP - page 223>
return :leave timer off
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;7 RTRGEN continued
589A 4852 lda r5,r2 ;save spfrut entry
589C 4B28 0070 and r2,=spfage ;check age
58A0 9A41 if nzero ;don’t retransmit if age zero
58A2 4C4A Q080 ior rd,=rupret_- H8(r2) ;combine retry,age,number of 1ines
58A6 4078 13Ce call freget,whrut+tnrut ;all ok, try to get buffer
58AA 0088
58AC 8A05 if fail
58AE 48F1 lda r7,=1
58BO 3278 5EBO addm r7,rtrnbf ;count times couldn’t get a buffer
58B4 90C9 fail return :leave timer on, try again in 25ms
endif
58B6 4875 lda r7,r5 ;copy spfrut entry
58B8 48D0O lda r5,=0 ;clear checksum register
58BA 4B78 3F00 and r7,=spfsno iserial number
58BE AGB1 srl F3,t sundoubled imp number
58C0 4C73 ior r7,r3 ;combine
58C2 3079 0006 sta r7,srch(rit)
58C6 4957 sub r5.r7 include in checksum
58C8 A2B1 s11 r3,1 ;cdouble imp number again
58CA 1016 save ri1-r2
58CC 1026
58CE 7078 00D2 setmap mi,mapv2 ;get to routing tables
58D2 3078 FCO2
58D6 702B 65DE Ida r2,mi#ntb(r3)
58DA 4878 O3FE 1da r7,=ntbidx
58DE 4B27 and r2,r7 ;starting index for node’s lines
58EQ 737B 65EO and r7,mi#ntbtwords(r3) ;first index for next node’s 1lines
repeat i loop through 1ine entries
58E4 683A 62CO ldab r3.mi#1tb+1tbdst(r2)+ :get distance this line
S58E8 4E38 OOFF if r3 = =dlinf ;dead or usurped 1line
S8EC 8104
S58EE 4AAA1 add r2,=1 ;:1tbnay iskip neighbor
58F0 49CH1 sub rd,=rupnni_-8 ;reduce line count this message
58F2 9008 else
58F4 ATB7 rrl r3.,7 ;make room for neighbor
58F6 6C3A 62CO iorb r3a . mi#l1tb(r2)+ ;;ltbnay ;complete entry
58FA A7B1 Frd-r3d, | ;position data correctly
58FC 2039 0008 sta r3,seqh(ri)+ ;and store in buffer
5900 4953 sub r5,r3 ;adjusting checksun
endif
5902 4E27 while r2 < r7
5904 92F0
endrepeat
5906 7078 00DO setmap mi,.mapvar s fix map | now
590A 3078 FCO2
S590E 6026 restore ri-r2
5910 6016
5912 7036 1da r3,(sp) ;get original r5(modem number)
5914 48FA1 1da r7,=1
5916 327B 5E98 addm r7,rtrcnt(r3) ;count retrans on this line
591A T703B OQEB6 lda r3.bittab(r3) :mask hit for this line
591E 4078 5708 call rupbld :share code with rupgen

endif
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ROUTE .PLR; 1 PAGE 45 Routing Process

FCOO 0400 page FkgCode icalled From modem code
.ccmnt|

Routines for turning retransmission timers on and off

5924 1076 Routine RTSET. arg r2/rd, result ri1/r3. uses r2

5926 49A2 sub r2,=noimpo ;timers begin with IMP 1
5928 4812 1da ri,r2 ;copy imp number (doubled)
592A A693 srl r1,3 ;< impnumber /8> Ywords

592C 4A14 add ri,r4d ;add into modem block index
592E 4BAE and r2,= HE : impnumber modulo 8(doubled)
5930 48B3 lda r3,=3 ;compute mask for this IMP
5932 A232 sl1 r3,r2 sinto position

5934 707C 40B8 lock rtimrl(ra)

5938 9AFE

593A G006 endroutine riset

593C 1076 Routine RTOFF, arg r2/r4.local ri1,local r3,uses r2

593E 1016

5940 1036

5942 4078 5924 call rtset .get index and mask for timer
5946 4D38 FFFF eor r3,=-1 ;complement mask

594A 3339 O0BC andm r3,.rtimrs(ri) ;turn of f timer

594E 300C 40B8 wunlock rtimrli(rd)

5952 6036 endroutine rtoff

5954 6016

5956 6006

5958 1076 Routine RTON. arg r2/rd4,local ri,local r3,uses r2

595A 1016

595C 1036

595E 4078 5924 call rtset ;get index and mask for timer
5962 3439 QOBC iorm r3.rtimrs(ri) ;turn on two bit timer

5966 300C 40B8 unlock rtimrl(r4d) g

596A 6036 endroutine rton

596C 6016

596E 6006
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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.

FCOO 0200 page DDTCode
000C spftic= D8B8O0O/ DG4OQ ;8 seconds in slow ticks
4F1A 1076 Routine TICAGE, uses ri1-r4
4F1C 7818 72A8 ldab ri,ticimp ;oet last IMP ticked,
4F20 8A03 if zero ;time to reset?
4F22 4818 QOFE 1da ri,=nimp*words :yes, start at highest IMP
endif
4F26 48AB lda r2,=<nimp-1/spftic>+1 ;number of IMPs to do per slow tick
4F28 4838 0070 lda r3,=spfage imask for age field
4F2C 4848 Q0010 1da r4,=spfagt ;one in age field
4F30 7078 B2C&8 lock spfrtl
4F34 9AFE
repeat
4F36 5739 72FE if r3 .bit. spfrut+tnoimpO(-ri);only tick non-zero ages
4F3A 9A0S5
4F3C 3149 72FE subm rd, spfrut+noimpO(ri) :tick age
4F40 3248 72C4 addm r4,spfsum ;and checksum
endif .
4F44 9803 until Toop ;can exit last fraction early
4F46 49A1 sub r2,=1 ;count IMPs done this loop
4F48 8AF7 until zero ;exit when fraction done
endrepeat
4F4A 3008 B2C6 wunlock spfrtl
4F4E 3818 72A8 stab ri.ticimp ;save for next time
4F52 6006 endroutine ticage
FCOO 0200 dstolist ticage iput this on ddt timeout list
4EDA 4F 1A
4EDC 1CBC
4EDE 0000

FCOO 0400 page RutCode
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ROUTE.PLR; 1 PAGE 47 Routing Process
.comnt |

RUPQCK - verify rupg count of packets with tskdus bit on
Called every slow timeout

5870 1076 Routine RUPQCK, arg m2, uses ri-rS
repeat
5972 4890 lda r1,=0 ;init queue counter
5974 7048 T2AA lda r4,rupmsk ;mask of live lines
5978 4858 T2AE 1da rS5, =srupq
597C 7078 A4A4 lock lockro :lock the routing queue
5980 9AFE ’
repeat
5982 7025 lda r2,(rs5) next entry on gueue
5984 B890B if odd
5986 7038 S5EB2 1da r3,rupgct ;end of queue, get old count
598A 4E13 £ B < 13 ;do they differ?
598C 9104
598E ES508 Trap 2410,<;Rupqct wrong - page 227>
5990 3018 5EB2 sta ri,rupqct jcorrect it
endif

5994 3008 A4A4 unlock lockro
5998 6006 return ;done

endif
599A 4078 2414 call rupwhc ;check for cqueue broken
S99E 9A12 until fail ;start all over again if so
59A0 774A 0350 if r4 .nbit. chan-chain(r2) ;no more to do? :
59A4 B8AOB
59A6 7072 lda r7,(r2) ;dequeue this one
59A8 3075 sta r7,(r5)
59AA 88903 if odd ;new end of queue
59AC 3058 72BO sta r5,erupq

endif

59B0 E508 Trap 2411, <;Recovered unused buffer - page 227>
59B2 4078 1332 call flush,whrut ifree it
59B6 0080
59B8 90ES next

endif
59BA BBO2 if minus prrupdus
59BC 4A91 add ri.=1 ;count one for our SPF

endif
59BE 4852 Ida r5,r2 :chain to next entry
59C0O 90QE1 endrepeat
59C2 90D8 endrepeat
59C4 90EA endroutine RUPQCK

2]

o008 .radix 010 :hack to octal

649



uribus IMP 1301 PLURIBUS V2 .9B 25-Jun-87 10:57:29 PAGE 230
IMP.MAIN;1 PAGE 7.13 Routing Process

.INSERT "TASK"
.INSRT TASK
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TASK.PLR: 1 PAGE 1 TASK- Store and Forward

.stitle TASK- Store and Forward
;TASK local variables

PAGE Lvars
027E tskbuf: .blkw 1 ;buffer we are working on
repbit: ;reply’s tstate bit (overlays ralshf)
0280 ralshf: .blkw {1 ;amount to shift rstate.rtype
0282 tskhst: .blkw 1 ;which host (hostno)

0284 tskbts: .blkw 1 ;saved copy of task state bits
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2436

2438
243C
243E
2442
2446
2448
2444
244E

2450
2454
2458
245C
2460
2462
2466
2468
246A
246C
2470

1076

7078
9AFE
4818
4078
0001
8A04
3008
6006

3008
4878
30F8
7049
7071
4F78
9A03
E421
9029
7079
9A25

A3B6
63B8
154A

A3B6

A3B6
0040
ODAC
0092

2000

000cC

PAGE 2 TASK- Store and Forward

sk ke kkk ko kb ggle ¥k kot ok ok ko ok

Page LCode

;ri=buffer pointer

:r2=packet pointer (CHAIN word)
;r3=CHAN word

;rd=input modem block
:rS5=output modem block

ire=sp

;r7=subroutines, temp

routine tsk,uses ri-rs§ )
lock 1tg ;access TASK cqueue

lda ri,=stq
call deque,whtsk

if fail ;none to process
unlock 1tqg
return iback to loop
endif
unlock 1tqg ;done with queue
lda r7,=task
sta r7,epid ;run TASK on next packet
lda rd,inchi(ri) ;source of packet

if (r1) .bit. =dscpkt ::neth

Trap 2041,<;Pkt w/discard bit discarded - page 230>

else
lda r7,dsth(r1)
ifnot zero :zeno IMP illegal

:more of TASK over leaf
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2472
2474
2478
247A
247C
247E
2482
2484

2488
248A
248E
2490
2492
2494
2498
248A
249C
24A0
24A2
24A4
24A8
24AA
24AE
24B2

24B4
24B8
24BA
24BC
24C0
24C4

24C6

A2F1
TOSF
9B21
4BDF
8A06
4078
4861
4078

A2D1
705D
8BO3
E420
9011
4078
63DE
9AQD
787D
4FF4
9A09
707D
9BO6
4078
4078
90CE

4078
20CB
ESC3
4078
4078
0001

a0Cc4

72FC

24cs8

2FAC

635C

25E8

0002

0050

24C8
2554

2506

24cCs8
131E

PAGE 3

PLURIBUS V2.9B 25-Jun-87
TASK- Store and Forward

s TASK continued

s11 r7,1
lda r5,spfrut(r7)
ifnot minus
and r5,=routef
if zero
call tskack
1da r6,r1
call forus
return
endif
s17 r5, |
lda r5,.m2pblk-words(r5)
if minus

Trap 2040,<;No rte for

else
call ncmove,cntrs+nsf

if success
if byte phflag(r5s)

lda r7,slots(r5)
ifnot minus
call tskack
call tsksf
return
endif
endif
if r3 <> =0
call tskreq
return
endif
endif
endif
call tsknak
return
endif
endif

10:57:28 PAGE 233

:get proper S/F route
;IMP isn’t dead

svwhich route?

:for us}

+ACK ilts source then
;old buffer pointer reg.
:and process the packet
:FORUS doesn’t return

:look up modem block

;this modem doesn’t exist?
task pkt - page 231>

;move count into S/F

.bit. =phup :line’s up

;any free slots?

:yes, we can forward it
;ack source

;queue it on output modem
;all done .

;from a modem: .
;requeue it for task later

;refuse and Flush a packet

Trap 2703,<;:Flushing pkt for dead IMP - page 231>

endif
call tskack
call flushb.whtsk

endroutine tsk

ACK its source
;get rid of packet
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TASK.PLR; 1

2504

1076

4ECO
8cicC
4EBO
8105
4078
0001
9016
707C
9AFE
4873
AGES8
4A43
3C7C
3D7C
4943
48F 1
327C
A273
347C
300C
4078

6006

2598

4000

0072
0062

O04E

0030

4000
14F0O

PAGE

PLURIBUS V2.9B 25-Jun-87
4 TASK- Store and Forward

1 TSKACK
;TASK routine to ACK the source of this packet
;R1/M2 are packet pointer, R3 CHAN word this packet,

;R4

INCH (packet source)

10:57:28 PAGE 234

;take appropriate action based on R4 and R3

routine tskack.arg r3/rd4/m2

if

rd > =0

if r3 = =0

call tskakh, tskfok

else
lock lockm(rd)

lda r7,13
srl r3, Hs
add r4,r3

iorbm r7,infree(rd)
eorbm r7,rsex(r4d)
sub r4,r3

1da r7,=1

addm r7.mithru(rd)
s11 r7,1r3

iorm r7,snull(rd4)
unlock lockm(rd)
call trymod

endif

endif

endroutine tshkack

;not a reroute or redueued pkt
from a host

sACK the host

:from a modem

iwhich ACK group {8

:from CHAN left half

;channel is free
;complement odeven sex

;count a packet ACK'ed

;set bit of group to ACK
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TASK.PLR: 1 PAGE 5 TASK- Store and Forward z

: TSKNAK

;NACK (negative acknowledge) the source of this packet
:R1/M2 are packet pointer,” R2 packet CHAIN word,

:R3 CHAN word this packet, R4 = INCH (packet source)
;Returns M2 = MAPV2

; take appropriate action based on R4, R3

2506 1076 routine tsknak.arg ri-rd4/m2,result m2
2508 4ECO if rd4 > =0 ;not from reroute or TASK
250A 8C15
250C 4078 131E call flushb,whtsk :get rid of huffer
2510 0001
2512 4EBO if r3 = =0 ;From a host
2514 8105
2516 4078 2598 call tskakh, tskfrf :refuse it .
251A 0002
251C 9008 else ;from a modem
251E 707C 4000 lock lockm(rd) ;get modem
2522 9AFE
2524 4873 lda r7.r3
2526 AGF8 srl r7, H8 s ACK group
2528 4A74 add r7.r4
252A 3C3F 0072 iorbm r3,infree(r7) ;free this input channel
252E 300C 4000 unlock Tockm(rd) :done modem
endif

2532 6006 return

endif
2534 8002 entry tskreq ;enter here to requeue for TASK
2536 1076
2538 7078 0Q0OD2 setmap m2,mapv2 ;restore map 2
253C 3078 FCO4
2540 7078 A3ES6 lock 1tg iaccess task'’s aux. queue
2544 9AFE
2546 30A8 B3BE sta r2,eerq
254A 3028 G3BE sta r2,erq

254E 3008 A3B6 unlock 1tq :done task’s queues '

2552 90F0 endroutine tsknak/tskreq
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TASK.PLR; 1 PAGE 6 TASK- Store and Forward

; TSKSF

;Process a TASK packet for store/forward
:R1/M2 packet pointer, R2 packet CHAIN word
:R3 CHAN word for packet, R4 INCH for packel
;R5 is destination modem

2554 1076 routine tsksf, arg ri/r2/rd4/rs5/m2
2556 48F0 clear inch(ri) ;note this packet is S/F’d
2558 3079 0092
255C T7OF8 G2ES8 set gqt(r1) = ®clock 13 TRACE ;note queue time for trace
2560 3079 0098
2564 484D O003A lda r4,=epriq(r5) ;assume it's priority
2568 70789 0002 if typh(ri) .nbit. =pribit ;it’s regular
256C 4F78 1000
2570 8A02
2572 4AC4 add r4,=eregq-epriq
endif
2574 4078 146C call wheorb,whtsk?whi2m ;change ownership to M2I
2578 0101
257A 4BEA1 Ida r3,=1
257C 707D 4000 lock lockm(rs) ;get the modem block
2580 9AFE s
2582 313D 0050 subm r3,slots(rs) ;reduce available channels
2586 30A4 sta r2,@(rd4) ;:sregg sprig ;and enqueue the packet
2588 3024 sta r2,(rd) ;:eregq epriq
258A 300D 4000 unlock lockm(rs) ;done with modem
258E 787D QOOE ldab r7,motpid(rs) :start it
2582 30F8 0O0AC sta r7,®pid

2586 6006 endroutine tsksf
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; TSKAKH

:ACK or NACK a host from TASK.

;Inline arg: TSKFOK or TSKFRF bit to set in HIBITS

1076
1016
6017
307E

707C
9AFE
7c1icC
8914
4F94
9A12
4D94
1036
703C
7078
3078
4878
3B7B
7078
3078
6036

381C
300C
787C
30F8

6016
6006

0002

4000

001E

402E
00D2
FCO2
FFTF
EOOD
00DO
FCO2

001E
4000
O00F
00AC

;R4 has host address. Also optionally free the trn blk
;associated with this message for host (HITRAN, TSKFRE)

routine tskakh,arg r4,inline ri,local ri

lock lockhi(rd) ;get access to host

iorb ri1,hibits(rd)
if odd & r1 .bit. =tskfre i tskfok

eor ri,=tskfre

save r3 ;need another temp now
1da r3,hitrantfoo(rd) ihost’s trn blk

setmap mi,mapv2 :to get to tran block
lda r7,=-12ttresv

ancbm r7,trstat+<mi-m2>(r3) ;release trn blk to task
setmap mi.mapvar irestore map for everything else

restore r3
endif
stab ri,hibits(rd) :host’'s flags
unlock lockhi(rd)
1dab r7,hinpid(rd)
sta r7,@pid

iget the host running now

endroutine tskalh
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1076
1016
1036
1046
6017
307E

9005
1076
1016
1036
1046

7078
3078
7038
9AFE
704A
4B48
4A48
4E41
911E
7071
9B14
7638
aci10
7074
4EFO
9coD
3038
707A
3078
6046
€036
6016
6076
4FFO
4007

49B1

0006

o0oD2
FCO4
A3C8

0BAO
003E
6308

63D0

A3C8
FCBO
FCO4

v2.98

PAGE 8 TASK- Store and Forward

;s CMOVE
iMove the count

of new counter to use.

| 3
25-Jun-87 10:57:29 PAGE 238

for this buffer into a new pool
iCalled with R2/ buffer CHAIN address, inline/ address
return |if no count
;available. Return with map 2 set for buffer.

routine ncmove, inline ri,arg r2,1ocal ri,local r3-rd4,result m2

entry xcmove,arg ri-r2,local

setmap m2,mapv2

lock r3,nf

1da rd4,where-chain(r2)

and rd4,=whctr
add r4,=cntrs
if rd4 <> ri1

1da r7,(r1)
ifnot minus

if r3d <= minf

if (rd)

unlock r3,nf

<= =0

it

local r3-rd.result m2

;access huffer variables

:0ld count of this buffer

;need to move it at all
;value of new count

;it needs some of pool
;but pool is exhausted

;and old count isn‘t pool

ican’t use new count

setmap m2,point-chain(r2) ;fix map2

fail

endif
endif
sub r3, =1
endif
;OVER

return

;bonrow from pool
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2648 48FA1
264A 3174
264C 9BO2
264E 4ABA1

2650 3271
2652 4914
2654 321A 06AO

2658 3038 A3CS8
265C 707A FCBO
2660 3078 FCO4

2664 6046
2666 6036
2668 6016
266A 6006

266C 6017

26GGE 4836
2670 4868 O02F8
2674 1076
2676 4078 25F8
267A 9A05
267C 6076
267E 4863
2680 400F 0002

2684 G6O76
2686 4863

2688 4807

PLURIBUS V2.9B 25-Jun-87
PAGE 9 TASK- Store

and Forward

10:57:29 PAGE 239

;CMOVE continued - finish up counters

lda r7,=1

subm r7,(r4)

ifnot minus
acdd r3,=1

endif

addm r7,(r1)

sub r1,r4d

addm r1i,where-chain(r2)

endif
unlock r3.,nf

setmap m2,point-chain(r2)

endroutine ncmove/xcmove

;01d CMOVE

:Inline is new counter, R2 is buffer,

ireduce old count

;it was from pool

ireturn pool count
;increase new count

;and fix WHERE for new cnt

scdone counters
;set map2

:M2/R6 for buffer by old convention

routine ocmove,nosave,arg r2/ré,inline ri,uses ri/r3

1da r3,ré6
lda sp,=1stack
push r7
call xcmove
if success
pop r7
lda r6,r3
skip return
endif
pop r7
lda r6,r3

endroutine ocmove

;preserve old R6
;and get a stack
;save our caller

;our private entry
:we’l1l skip on succes

;Fix up regs

;signal success

;Fix regs

;non-skip on fail

return uses
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IMP.MAIN; 1 PAGE 7.14 TASK- Store and Forwarcd .

LINSERT "IMP.WARM" , WARM
.INSRT IMP.WARM
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268A
268E

2692

2696
269A
269E
26A0
26A4

2GA6
26AA
26AC
26BO
26B2
26B6
2GB8
26BC
26C0
26C4
26C6
26C8
26CC
26D0

701B
301C

4868

705C
702C
9A04
4078
2000

702C
9A04
4078
90F3
701D
9B20
7028
4868
4078
0000
OO0BE
4078
707C
90F 1

1301 PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 241
PAGE 1 TASK- Store and Forward .
.stitle *** warm page ***

page HLCode
*E¥ warm hi ke
; start at hi with hilo initialized to higo
;receive a host going down
0008 hidown: lda ri,trmid1(r3) iget dead status
002C sta ri,.deadsc(r4d)
02F8 hidisc: lda sp,=1stack
repeat
0020 lda r5, iobloc(r4)
4034 lda r2.hisp+foo(rd)
ifnot zero ;buffer in progress.
1332 call flush,whhi
endif
0032 lda r2.hibf(rd)
until zero
2C9E jsb r7.hinbwt ;in case i/o is active
endrepeat
0004 hidis3: l1da ri,endi(r5) ::hendf ;eom?
bm hiwait ;found the end of the message being flushed
63CA Ida r2, junk sinput into junk
O2F8 lda sp,=l1stack
15AA call hsioin,0,bufend
2B70 hidisd: jsb r7,hiwfe ;waits here during nice stop
4032 Ida r7,hibf+foo(rd) ijunk get rid of input
br hidis3
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IMP.WARM; 1 PAGE 2 *%+* warm page ***

;imp has reset host interface
;wait 2/3 second before proceeding

26D2 8A04 hiidle: repeat while zero
26D4 4078 2B3A call hiwm
26D8 90FD endrepeat
26DA 4891 lda ri,=hrdown
26DC 381C QOIF stab ri.hihd(rd4) :start host as down
26EOQ 3008 6512 sta r0.ophgo ;tell the ncc
26E4 4078 2B3A jsb r7,hiwm ;higo is a legit dizpatch (from bldf/rh)
26E8 701C 0002 higo: lda r1,hostyp(r4) ;TIR, VDH or real?
26EC 7079 OEB6 lda r7,bittab(r1) ;get bit for this host type
26F0Q 7778 18DA tst r7,nonops
26F4 SADF bz hidis3 inormal host: discard first msg
; hihd 0=> up 1=>down ready line 2=>down tardy

: =>nice-stop or soft reset in pqogress

26F6 7018 62EQ hiwait: 1da ri.,myimp

26FA 9BE7 bm hidis4d :going down nice stop -- wait
26FC 4878 FFF3 lda r7,=-12tskfre?hirset
2700 3B7C QO1E andbm r7,hibits(rd) :some error paths need this
2704 703C O02E lda r3,hitran(rd) '
2708 8A07 if zero ineed new tqnblk
270A 4078 2CCC jsb r7.hittgo :;give us some time
270E 4078 5AE2 jsb r7,.trnput ;get a new trnblk
2712 303C 002E sta r3.hitran(r4)
endif

hicuml: ;cumstats hook.
2716 787C QO1C ldab "7 ,homode(r4)
271A 9A37 bz hiled2 1if expecting old format
271C 482B 800A lda r2,=trnetl+<words*5>-m2(r3)
2720 4078 2C1C isb r7.hiledi :read 6 words
2724 812D bne hilsti 1i1f old format
2726 9A03 tnz hildi2 ;if too shont
2728 4008 2C12
272C 701B 0002 lda ri,trtypl1(r3)
2730 381C 0027 stab ri.hipkth+1(r4) .
2734 4B18 OF00 and ri,=trcbit+pflags
2738 301B 0002 sta ri,trtypl(r3)
273C 701B 0004 lda ri,trhsti(r3)
2740 4B18 FBFF and ri,=-1?maxled iigetmax ; temp default
2744 301B 0004 sta ri,trhsti1(r3)
2748 4B18 FOO0O and ri.=getpri}getmax ibits for mes blk
274C 8BO3 bnm . +6 '
2T74E 4C18 0B0OO ior ri,#getpri_-4
2752 A294 s11 ri.,4
2754 301C QO2A sta ri,hihand(rd)

2758 9055 br hiled4
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IMP . WARM; 1 PAGE 3 *+** warm page ***

;switch to new format if nop

275A 4B28 OOFF hiledS: and r2,=mestyp

275E 4EA4 cmp r2,=cnop

2760 8111 bne hils2 ibad leader format

2762 T707C 0002 lda r7,hostyp(rd) ;check for any non-real
2766 9A03 tnz hinop ::VDH hosreal :already read 6 words
2768 4008 2B10

276C 482B BOOG6 lda r2,.=trledr+<words*3>-m2(r3)

2770 4078 2C16 jsb r7,hiledm sread 4 more words

2774 8ADA tnz hildi2 ;too short

2776 T701B 0004 1da ri,trmidl-<2*words>(r3)

277A 4008 2B14 tr hinop3

;switch to old format if nop

277E 4078 2B28 hilsi: jsb r7,hinopt ymaybe its a NOP
2782 48A3 hilsZ2: lda r2,=cwrgft :wrong format leader
2784 4008 2AFC tr hierr
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2788
278C
2790
2792
2796
2798
279C
27A0
27A2
27A4
27A8
27AC
2TAE
27B2
27B6
27B8
27BA
27BE
27C2
27C4

27Ce
27CA
27CC

2700

8002
2C1C

0002
2B28
o008
0Co0
0002
003F
00086

0103
0100

0004
8000

002A

0004

QOF00

FFFO
0008

0008

0027

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 244

PAGE 4 *** warm page *t+*

ihere expecting old format leader

hiled2: 1da r2,=trledr+words-m2(r3) (i trtypl

jsb r7.hiledi sinput two words

tnz hildi2 ;if too short

lda r2, triedr+words(r3) itrtypl

be hileds yif new format

jsb r7.hinopt ;a NOP?

sta r2,.trmid1(r3)

1da ri1,(r3) iitrledr

rrl ri1,2 ;place bits for:

and r1,=trcbit+octbit strace and octal flaags

sta ri,trtypl(r3) ;to type header

1da ri1.(r3) ;itrledr :once again:

and r1,=desti yjust IMP number

sta ri,trdstl1(r3) ;that's dest leader

lda r1,(r3) ;itrledr ;once again:

srl ri,6 shost to bottom

and ri,=<forimp+desth>_-6 shost bits

if r1 .bit. =forimp_-6 ;for fake host?

sub ri,=nfh ;fakes are 374-377 (octal)

endif

sta ri1,trhsti1(r3) ;dest host leader

1da r1,(r3) iitrledr ;(yawn) once again:

and r1,=priled ;for priority check
5 ior ri,=getmax ;until further notice 3

sta ri,.hihand(rd) ;remember for later
- and ri,=getpriltpriled ;just priority again
. ior ri,=maxled ;until further notice

iorm r1,trhsti(r3) ;into leader

ldab r1.(r3) iitrledr

lda r7,=hicode ;make leaden pretty

sta r7,(r3) sitrledr trnetil ]

and ri,=hicode_- H8 ;low 4 bit are msg type

bz hileds8 ireg mess

cmp ri,=rawpkt

be hileds8

cmp ri,=cnop s NOP

bne hiled9
hiled8: l1da r2,=-1?subtyp ;clear subtyp

andm r2,trmidl(r3)

cmp ri,=rawpkt

bne hiled? :

iorm ri,trmidl(r3) ;set subtyp to 3

lda ri,=0 ;now a regular message}
hiled9: stab ri,hipkth+1(r4) ;new format mess type

continues over leaf
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IMP.WARM; 1 PAGE 5 *** warm page **#*
2802 781C 401F hiled4: l1dab ri1, hihd+fool(rd) 1 thostup
2806 9A05 ifnot zero ihost was down.
2808 701C 402C lda r1,deadsc+foo(r4)
280C 3008 6512 sta rO,ophgo
endif
;now dispatch on message type
2810 781C 0027 ldab ri,hipkth+1(r4) imessage type
2814 A291 s11 ri, i ;:set up for dispatch
2816 4E18 0011 cmp r1,=hide-hi2-1 ;out of range?
281A BCO3 t1 hibadc yes
281C 4008 2AFA
2820 4089 2824 jimp @hi2(r1) ;dispatch on msg type
;dispatch table
2824 2836 hi2: hireg :0 - reg (patched to HIGTWY by PTIP)
2826 2692 hidisc ;1 - imp format error
2828 268A hidown :2 - host going down
282A 2AFA hibade :3
282C 2B10 hinop ;4 - nop
282E 2692 hidisc ;5 - mess for discard
2830 2AFA hibadec ;6
2832 2AFA hibade ;7 - used in code for hibadc reference
2834 2BOC hiifei :8 - imp format error with id

hide:
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IMP . WARM; 1 PAGE 6 *** warm page *++

;got a regular message

2836 4878 4085 hireg: lda r7,= H4000+ttreq+ttrfnm+ttresv :1-pkt request
283A 307B 000C sta r7,trntim+<0*trstat>(r3) :state for errors
283E 782C QO0Q1C ldab r2,homode(rd) ;padding mode
2842 4928 8082 sub r2,= H80+2+m2 )
2846 BBO6 bnm hiregd ;don’t need to read any padding
2848 4838 8F50 lda r3,=hipad spadding goes here
284C 4A23 add r2.r3
2B4E 4078 2C16 jsb r7.hiledm iread the padding
2852 701D 0004 hiregd4: 1da ri,endi(r5) ::hendp
2856 8BO3 tm hildi2 1if leader is too short
2858 4008 2C12
0001 .IF NZ VHA
285C 4868 02F8 lda sp,=1stack ;get us some temps -
2860 4078 3D40 call hivha :modify leader if need be
2864 8A04 @& if faiil troubles doing it
2866 48A2 lda r2,=cldrp ;dest dead subcode
2868 4008 2ADE tr hidead
endif
.ENDC
higtgo: patched by PTIP
286C 781B 0005 ldab ri,trhsti+1(r3) ;dest host
2870 381C 0028 stab ri1,hihost(r4) ; For mess num search
2874 701B 0006 hireg5: 1da ri.trdstl1(r3) ;dest IMP
2878 9B12 ifnot minus } zero } ri1 > =nimp
287A 9A11
287C 4E18 0OOTF
2880 89COE
2882 7028 G2EO lda r2.myimp ;check if we are up
2886 9A07 if nzero & r1 <> mine
288B8B 7618 62EZ2 3
288C 9104
288E 4078 2B3A call hiwnm :must wait if not, and not for us
2892 90F1 br hiregb stry again
endif |
2894 A291 s11 r1.,1 :double IMP number
2896 7019 72FC lda r1,spfrut(ri) ;get route to this IMP
2838A 8BO3 brnm hireg3 ;:spfded ;branch if not dead
endif

289C 4008 2ADC jmp hiimpd ;destination dead
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4078
4078
8A03
4008
7078
4BFF
4EF3
812D
4078
8A28
4868
4078
9A23
4865
48F3
3471
4078
301E
8917
707D
701C
9912
8B11
2078
4E1E
acoc
4078
4078
9AOB
707C
702C
4008

7078
3078
4008

2CcCcC
2C60

2B06
0008

2CS9E

02F8
2CD6

5A96
000A

40D0
0036

0002
oosc

2D5A
2B96

4026
4034
2A06

ooD2
FCO4
2692

PLURIBUS V2.9B 25-Jun-87 10:57:29 PAGE 247

;Fast Local Hosts here:

(use trnbllk as reassem blk)

: 2. Call hinbuf

+ 3. Get nre, return nhi space

: 4. Bufb gets Tran blk addr

: (plus sign to tell IH to queue RFNM)

;5. Queue buff in tran blk

: 6. If not last pkt go to 2.

; 7. Link packets and call t2h0O

hireg3: jsb r7.,hittgo :give us 15 seconds
jsb r7.,hinbuf ;start reading a pkt
tz hiblk :couldn’t get a buffer

lda r7.trmid1(r3) :raw packet (type 3)?
and r7,=subtyp

cmp r7,=rawpkt

bne hireg6 ;if not a raw packet

isb r7 . hinbwt :wait for read to complete
bnz hirds ;timed out

lda sp,=1stack

call hiset ;use any old rmblk (or 0)
bfail hirds ;hisp failure.

lda r6.r5

1da r7,=rawpkt

iorm r7,(r1) pimidh

jsb r7, fndhac ;check hac words

sta ri,.pkth(ré) ;:hacmem

bno hirmds ;raw packets prohibited

lda r7,haccom(rs)
lda ri,hiendi(r4)

bo hirmds ;hardware error

bnm hirmds ;multi-packet message
sta r7.words(ri)+ ;im2

cmp ri,=bufend-words(rg)

b1 hirmds ;too long by one word
isb r7,.hipktr :checksum packet

call hi2tsv :give packet to task
bz hirds :blocked by task

lda r7.hipkth+foo(rd) ifor thruput
lda r2,hisp+foo(rd)

tr hirfsh :flush and count raw packet,

hirmds: l1da r7,mapv2

sta r7,%map2

hirds: tr hidisc
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2810
2914
2918
291C

4078
3078
3018
302C

4078

9A03
4008
4877

9BSA
8903
4008
4078
9A33
4896
3D1B
4078
2072

4818
341C
4868
4078
SA38
4865
4078
4078
303C
705C
4898
6075
2073
4991
8AFD
4818
301D
702C
4078
4853
703C
303C
4877
8A08
387D
4858
335C
907F

2DD4
000A
0004
0026

2C8E

2A7A

2A82
2C60

000D
2EFA

8001
0026
02F8
2CD6

2054
SAE2
O00A
002E

4086
FFFC
0034
2B9E

Q00A
002E

000D
7FFF
0026

PLURIBUS V2.8B 25-Jun-87 10:

PAGE 8 *** yarm page **+

hireg6: jsb r7.mesget :get a mess
sta r7,trluse(r3d) ;not
sta ri.trhst1(1r3) s has
sta r2,.hipkth(rd) ;oan

itrace goodies go here

jsb r7.hinbwt
swaiting for first plkt

;wait for bu

57:29 PAGE 248
#
e local use number

messno, tm blk num
d foreign use number

ffer to fill up

tnz hipsio ;1f timer went off
Ida r7.r7 ;s hendf
higtx: ;PTIP return point
bm hipkia ves, single pkt
to hiperr iiherrf ;if ready line flapped
isb r7,.hinbuf istart next [pkt read
bz hipblj ;no buffer
1da ri,=ttmult?ttreq imark trnbllk as a multi
eorbm ri,trstat(r3) : non-request
jsb r7,tallyg ;any alloc from our dest?
br hip1t0 iyes
;get an allocate for this guy
1da r1,=mltpkt}regtyp imark us a multi
iorm ri.hipkth(ra) ;in lour pkth
lda sp.=l1stack
call hiset icopy headen
bfail hiple7 ;hisp failure.
lda r6.rS
jsb r7,hipkte ;set up checksum
jsb r7,trnput iget a new trnblk
sta r3.hisav7(r4) :reﬁembar new trnblk
1da r5,hitran(rd4)
1da ri1,=trn1/2
hicpt1: 1da r7.(r5)+ ;copy in old trnblk contents
sta r7.(r3)+
sub ri,=1
bnz hicpti
ida ri,= H4000+ttreq+ttmu1tﬁttresv :remember the request
sta ri.trntim+<O*trstat>-trnl(r5) :set up old trnblk
lda r2,hisp(r4)
jsb r7,hi2tsk
1da r5,r3 ;start using new trnblk
lda r3,hisavi(rd)
sta r3,hitran(r4)
ida r7,r7 ;did hi2tsk block?
bnz himg8m
stab r7,trstat(rs) ;free trn bilk
Ida r5,=-17mltpkt
andm r5,hipkth(rd)
hipblj: br hipblk :and maybe this might help?
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IMP.WARM; 1 PAGE 9 *** warm page ***
29A0 4078 2DD4 himg8m: jsb r7,mesget ;get new mess no for mess8
. triuse should be unchanged
29A4 302C 0026 sta r2.hipkth(r4d)
29A8 301B 0004 sta ri,trhst1(r3) ;messno, tm blk to trnblk
29AC 702C 0034 hiwali: l1da r2.hisp(rd) ;wait for req to go out
29B0 701A 06AO 1da ri,where-chain(r2)
29B4 4F18 DFCH1 tst r1,=-12whctr?vhhi
29B8 9A0A bz hireq3 ;if it’'s gone
29BA 4078 2B3A jsb r7.hiwum
29BE BAF7 bnz hiwali i
29C0O EGBF Trap 3217,<:Host blkd requesting alloc - page 247>
29C2 4008 2AC8 tr hiures ;can't reuse this buffer
29C6 E6BC6E hiple7: Trap 3306,<;Clbbrd hisp requesting alloc - page 247>
29C8 4008 2ACS8 imp hiures :release trnblk for inc timeout

;now ensure we have an allocate

29CC 4078 2EFA hireg3: jsb r7.,tallvg ;any alloc from our dest
2900 902C br hipl1to iyes
29D2 4078 2B3A @ jsb r7,hiwm
29D6 BAFB bnz hireq3
29D8 EG8D Trap 3215,<:Host blkd awaiting alloc - page 247>
29DA 9061 br hipblk
29DC E6C7 hipkic: Trap 3307,<:;Hisp clbbrd in pkt - page 247>
29DE 9075 br hiures :let the mess time out
29EQ 4818 4001 hipkia: 1da ri,=reqgtyp+lstpkt ;mark as req for 1
hicumt: shook for cum stats.
29E4 341C 0026 iorm ri,hipkth(ra) smark up hi pkth
29E8 302B OO0OCE sta r2.trpack(r3)
29EC 4078 2D60 h2tx: jsb r7,hipkt
29F0 9AF6 bz hipkic ;shisp was bad
hicump: ;hoolk For cum stats.

29F2 4078 2BS6 jsb r7.hi2tsv
29F6 9A53 bz hipblk '
29F8 702C 4034 lda r2,hisp+foo(rd)
29FC 701C 0026 1da r1i,hipkth(r4)
2A00 4F18 OCFO if r1 .bit. =pktnum ;single pkt message.
2A04 9A04

hirfsh:
2A06 4078 1314 call oflush,whhi :last pkt of multi (or raw pkt).
2A0A 2000

endif

2A0C 705C OOOA 1da r5,hisav7(rd) ;dest of this message
2A10 781C 0027 ldab r1.hipkth+1(r4) .
2A14 48BO 1da r3,=0
2A16 4868 02F8 lda sp,=1stack
2A1A 4078 5B24 call hothru,htpmtn
2A1E OO3A
2A20 705C 0020 1da rS5, iobloc(rd)

2A24 4008 26F6 jmp hiwait
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IMP . WARM; 1

4818
3C1B
4818

341C
4078
9ADO
4078
9A2D
702C
4078
2000
4818
3z21c
4078
8A10
4877
9BC7
9911
707C
4B78
4E78
9115
4078
BAE2
EE691
012

0040
000D
8000

0026
2060

2BS86

4034
1314

Q010
0026
2C8E

0026
QOFO
Q070

2C60

PAGE 10
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*¥F¥ warm page **°*

s top of packet loop

hiplto:

hicumm:

himess:

lda ri,=ttgvba ;now we have an alloc
jorbm ri,trstat(r3d)
1da ri,=mltpkt
ihook for cum stats.
jorm ri,hipkth(rd4)

jsb r7,hipkt :set up header and bufr control
bz hipkic ihisp was bad

isb r7.,hiZtsv :will flush trnblk if last pkt
bz hipblk ;hi2tsk tests hitt

1da r2,hisp+foo(rd)
call oflush,whhi

lda ri,=-pktnum&pktnum incremental packet no.
addm ri,hipkth(rd) ;
jsb r7.hinbwt :wait for read to complete '
bnz hipsio yif timer went off

lda r7,r7 ; vhendf ;eom?

bm h2tx ;end of message

bo hiperr iherrf ;ready line flap

1da r7, hipkth(r4)
and r7,=pktnum
cmp r7.=<-pktnum&pktnum>#*7

be hiplng sbranch if pkt no=7
isb r7.hinbuf get a new buffer
bnz himess shitt not run out

Trap 3221,<;Host blkd middle of 8-plkt - page 248>
br hipblk
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IMP.WARM; 1 PAGE 11 vty o warm page *tY

;host error exits
;first group after message begun
2ATA 48A2 hipslo: l1da r2,=cslows ;cslows=2
2A7C 9014 br hisubc :mark mess as too slow
2ATE 48AS hipbad: lda r2.=cimper :imp-detected i/o error
2A80 9012 br hisubc
2A82 701D 0006 hiperr: lda ri,statih(r5) quit err?
2A86 4F18 0100 tst ri,=hquit
2A8A 9A03 bz .+6 §
Trap 3002,<:;Host input err (Numerous traps call maint) - page 249>
2A8C EGO2
ge 249
2ABE 9002 br .44 ;
2A90 EGAO Trap 3240,<;Error during host input data - page 249>
2A92 4898 lda ri,=cerror ;error during data
2A94 48A0 lda r2,=0
2A86 9008 br hisub2 fix type too
2A98 48A1 hipling: lda r2,=clong ielong=1
2A8A 9005 br hisubc ;mark mess as too long
2A9C 48F0 hipblk: set trpack(r3) = #0
2A9E 307B QO0OE
2AA2 48A4 lda r2,=chblock ;cblock=4
2AA4 4899 hisubc: 1da ri,=cinctr ;incomplete transmission
2AA6 4078 S5BOC hisub2: jsb r7,hierc ;error code to trnblk
2AAA 48F3 1da r7,=inmtyp ;incomplete message
2AAC 3B7C 0027 stab r7, hipkth+1(rd) :1o tell dest
2AB0O 4B68 O2FB lda sp,=lstack
2AB4 4078 2CD6 call hiset
2AB8 9AOF bfail hisub3 ;bad hisp too}
2ABA 4865 1da r6,rS
2ABC 4078 2054 jsb r7,.hipkte :send just the header part (use ri)
2ACO 4078 2BSE jsb r7,hi2tsk
2AC4 BA19 bnz hidisj :let discard flush hisp
2AC6 E692 Trap 3222,<;Task blkd inc msg - page 249>
;Enter here after error that lost a buffer from hisp,
; or fall in if Task refused an incomplete message
:Just releases the trnblk, so the message number timeout
: will clean up the message. Not much else we could do
: here except try to get a new buffer from lhe free list,
; but why bother?
2ACB 703C 402E hiures: lda r3,hitran+foo(rd) ;release the trnblk
2ACC 4878 FF7F lda r7,=-12ttresv ;other bits are all set up
2ADO 3B7B 000D andbm r7,trstat(r3d)
2AD4 9011 br hidisj ;forget rest of message
;error message is actually sent to host by inc reply code
2AD6 EGCS8 hisub3: Trap 3310,<:;Bad hisp for bad message - page 248>
2ADB 90F8 br hiures
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ihost error exits, before message started, orr if no recovery

2ADA E7C4 hidie2: Trap 3704,<:dest died in hi - page 250>

2ADC 48A0 hiimpd: 1da r2,=cimpd ;dest IMP dead

2ADE 4EAA1 hidead: cmp r2,=chstd 1is it a dest host dead?

2AEQ 9102 be .+4 ;yup, use status

2AE2 48F0 1da r7,=0 ihope, give no status

2AE4 4897 lda ri,=cdestd !
2AE6 307B 000A sta r7,trdeds(r3) ;save reason for host dead
2AEA 4078 5BOC hi2h: isb r7.hierc

2AEE 703C 402E lda r3.hitran+foo(r4)

2AF2 4078 188A jsb r7,1edpO iput this trn blk on host

2AF6 4008 2692 hidisj: jmp hidisc

;Got a bad Host-IMP code

2AFA 48A2 hibadc: l1da r2,=cillgl cilligl=2

2AFC 4891 hierr: lda ri.=cerrid

2AFE 4878 OF00 Tda r7,=hicode

2B02 3073 sta r7,(r3) ;itrnetl ;new format
2B04 90F3 br hi2h

2BO6 48A4 hiblk: lda r2,=cblock ;host blocked

2B08 4899 lda ri,=cinctr ;incomplete transmission
2BOA 90FO br hi2h

:Got an error message from a host

2BOC EFC8 hiifei: Trap 7710,<;Host sent err w/id - page 250>
2BOE S0F4 br hidisj

;got a NOP from a host

2B10 701B 0008 hinop: 1da ri,trmidl(r3) ;get desired padding

2B14 4B9F hinop3: and ri,=subtyp ;entry from old format code
2B16 4E99 cmp ri,=himaxp

2818 8C02 bnl hinop2 .

2B1A 4889 lda ri1,=himaxp ;truncate padding request to maximum
2B1C A291 hinop2: s11 r1.1 i iwords

2B1E 4C18 0080 ior ri,= H80 rindicate new format

2B22 381C 001C hinopi: stab ri,homode(r4)

2B26 90ES8 br hidisj

;check for old format NOP

2B28 4E18 0400 hinopt: cmp ri,=cnop_ H8 ;agot a NOP?
2B2C 91FB be hinopt yes, take it
2B2E 4007 imp (r7)
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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 PID:; while hiwm sleeps, and waits
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, rd4: host blk, r5: io blk, r6:l1stack

routine hipok, nosave, arg rd, result r3-ré
2B30 781C OOOF ldab ri,hinpid(rd) ;poke host input PID to shorten nap.
2B34 3098 0O0AC sta ri,epid

2E38 9001 entry hiwm, nosave, arg r4, result r3-r6

2B3A 307C 0004 sta r7,hilo(rd) ;save return address.
repeat ;dismiss until ready

2B3E 300C 4000 unlock lockhif(r4d) ;release process state

2B42 4008 1086 tr loopm ;sleep via PID dispatch

hi: ;come here from loop.

2B46 7049 81CO 1da rd4,mblks(ri) :host block pointer.

2B4A 705C 0020 lda r5,iohloc(rd) ;io device pointer.

2B4E 707C 4000 lock lockhif(r4d) ;lock HI state

2B52 9AFE

2B54 702C Q00C lda r2, hitt(ra) :Host timer: minus => wait for hardware

2B58 8BO6 while minus & statih(rs) .bit. =hbusy

2B5A 707D 0006
2BSE 4F78 2000

2B62 BAEE
endrepeat
2B64 703C OO02E lda r3,hitran(rd) ;Transaction block address.
2B68 4872 ida r7,r2 ;set cc on hitt.
2B6A 408C 0004 jmp @hilo(r4) ;return to caller.

2B6E 4807 endrout ine sihipok,hiwm
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hiwfe - wait forever for hardware to become idle.

This routine sleeps, and returns only when
the host hardware busy bi