AN ERDATA (/T4 (=36 DPERATTNG SYSTEM
f&/bpparrmant of Lomnuter Science

/edinburah universitv

/ Fditino station version fron LFGNS:2?

/Ascii charscters
faefine soh=1, stx=¢, etx=3,

eot=4d, bs=g, 1f=10,ni=]10

Berief (=12, rt=13%, can=2", esc=<27, del=i2/

/Siqh“hlf
Meget s=x"6000°

/Londition=code values

Drdet neu=1, a=?, zero=\53, less=8d, carryzf
fTdef pusv=R, clear=\15, trouble=z7

M/User status (psw)
Fdef usr=x“4100°

fQ/Process kernel components
‘%gef ps=N, pe=?

faef exec=0
MDrgef linkzh

fsave R

Drgef inchzh(40), outco=wl41)
Tdetf 1nout=4n
Tdet phit=4¢
Brdef nolim=40
Raef nn=flo
/User brocesses only
Wrdet inuz=ul4R), nutl=p(49)
Tdet ynoutNz=ny
Faet 1nl=n(50), outi=plst)
Braef ttinzh(S0), trtout=n(s7)
Fdef ttinout=56

Tgef khin=h(56), monnut=h(59)

Wraef cfparm=zhy

/hardware psw

/ad of terminal brocess
/for saueuerina

/register save displacement
/register save area (3?2 b)
/current 10

/nest pointer

/stream slots (5+ h)

/command file parm pointer

Fdet 1nsno=u(6?)s nutsno=onl(63) /ecurrent slotnos

Taet poromz=hy
Msuef uram=bo
/ spare hd, 70
Sdef savez7¢, store=fy

Mrdef innamezstore, outname=store+60, proaname=store+120

Tuef usi17e=¢50

M/ ierminals (executives) only
Tdet attn=3
Faget vtyne=4R
Wsdet usernnzh(19)
fdef unmame=50
/ ttout=n(s7)
Msgef lioname=5HR
Tdef xetatez=h(AH)

/ aram=ob
N/ spare Ay

/ spare 70

/ save [°

Mryef tstore=25
faef ts17ze=¢50

MDs/sves
fdef call=sve 0

/tntal user kernel size

/user interrupt (r12)
/vdu type (sign=bhit)
/filestore user no
/user name (7 b)

/iibrary name (/7 )
/number of sub=pros

/ousn return address to nest and branch to <arg>

Tmacro nroutine n /to declare a nest routine

Mrgef n=sve U,
fend

o o @
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rdet returnz=ssve 1.0 /Do value Trom nest anad branch to 1t
fdet push=ssvcgr ? /oush specified register contents to nest
fagef pop=ssver 3 /oon value from nest to snecified register
$Sdef claim=svc 4
fdetf release=svg 5
fdet service=svc ©
Sdef selin=sve 7 /select 1nput stream <arg> (0=3)
Smacro selout arco /select outnut stream <arag> (0=3)
sve T,araotx“RUNU’
Tend
Rdef nsym=sve 9,990 /mext symbol to rt
fdef resymz=sye 9,0 /read svmbol to ri
fdef maten=sve Y /NSYHM: if p1 = <arg>, RSYM & ecc zero
/ else, cc non=zero
Rdef testpusvz=sve 9,512 /test no data available (not TT)
fdef rhsvm=sve Y,=1
fdef vsym=sve 10 /orint symbol <ara> ,
Tdef prompt=sve 11 /set <ara> as address of oromot sequence
/ for subsequent terminal inout
fmacro refin no,name /define 1nput stream <no> (1=3)
/ as <name> (stpina address)
rifi=nagme® riU=no
SSVC 1/[,/1
Tend
Tmacro refout no,name /detfine output stream <no> (1=3)
- as <name> (string address)
riftzname: ri=no
ssve 14,5
Csend
Tdef refall=zssve 12,7 /define input streams 1=3 and output streams 1=-3
/ usinu parameter strinas in process base
(%def instream=ssvc i?2,12 /return current input stream no. in r0
$def outstream=ssve 12,13 /return current output stream no. in r0
Raet resetin=ssve 15,12 /reset current input stream
(%dei resetout=ssvc 12,13 /reset current output stream
fdef setin=ssve 12,14 /set current input file to blockno., r0
fdef closin=ssve 1%3,14 /close current input stream
C'%def closout=ssve 15,15 /close current output stream
fdet felaim=ssve (0,10 /claim filestore links [r0 preserved]
Tdef proloo=ssve 13,0 /print svmbol! in r%; then puserno
@©rdetf puserno=ssve 14,8 /print filestore user=number enclosed in commas
Tdet resnonsexzssvc 14,12 /read filestore response: no., to r0, rest jianored
fdet frelease=ssve 14,11 /release filestore links [r0 preserved]
@s%0ei ferrz=ssvc 14,9 /print filestore error messaae
fdef fcomm=ssve 15,1 /verform complete filestore interchange
/ commana letter in r0 (+256 to suppress err fail);
@/ strina address(es) in r1d(,r15);
/ response returned 1n rY
faef stoo=ssve 14,15 /close files and terminate current proaram
@7cef fail=ssve 14,15 /Yanore pendina input and SIiNP
Rdef abandon=ssvec 14,14 /mark disk outout files as transient and FAILL
Rdef 1anore=ssve 15,0 /vanore pendina inout
&/ (all if current input is not from terminal)
Rdef skim=ssvec 19,1 /skin spaces, leavina next symbol in ri!
fdef rhex=ssvc 15,7 /read hexadecimal number to ro
&/ (0 if next non=space symbol not hex digit)
Rdef phex=ssve 15,72 /orint r0 as hexadecimal number (four diaits)
Saef phexd=ssve 15,7 /orint r0 as hex number (two digits)
.“d@f chname=ssve 15,5
fagef prdec=ssvc 15,6 /read unsianed decimal number to r0
/ (U 1 f next non=space svmbol not diait)
@®cuef pdec=ssve 15,7 /print r0 as unsigned decimal number (1=5 diaits)
fdef rstring=ssve 14,1 /read string to string variable addressed by ri1d
/ terminator <= p15
@cief pstringzssve 15,9 /print strina acdressed hy rl4
Taef rmname=ssve 15,0 /read name to string variable
/ addressed v rlf (max 19 echars)
?3/ name terminated ovs SO ’ / H nl
Tdef ptext=ssve 15,10 /orint text seauence following call [r0 mreserved]
/ (0 as terminator)
Mae i D R . 4 2 e . I oes I S o A N . S A . gz S -
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HIAICL=ODoVEe 4 79 71 FWT Nl 1YY ao UiMNo 1 y¢rneil UL 1Magl Nunpey (1723 Uil vyleas
fdet rstring=ssve 14,1 /read string to string variable addressed by rid

/ terminator <= pi15
@:ief pstring=ssve 15,9 /Zprint strina acdressed by r1d

Taef rmame=ssvec 15,8 /read name to string variable
/ addressed v rl2 (max 19 chars)
B/ name terminated ovs so  , / 5 nli
Tdef ptext=ssve 15,10 /orint text seauence following call [r0 mreserved]
/ (0 as terminator)

Wrgef attend=ssvc 15,11 /retupn user interrupt character in r0 (0 if none)
fdef newline=ssve 15,12 /PSYM nl r0,rl preserved]

- tdet space=ssve 15,13 /P8YM ¢ 2 Ir0,rl preserved]

Bgef testdigz=ssve 15,14
Tdef testliet=ssve 15,15

~Taef tod=ssve 15,4 /read time=of=day from filestore
b/ to string addresseqg by rif
/ iri5 destroved]

~%®def pmove=ssve 15,2
Dt 4ef smove=ssve 15,5
Rdef scomp=ssve 15,4
fdef sappend=ssve 15,5
Mget sfind=ssve 13,06
Tdef vet=ssvec 12,10
~%det roarm=ssve 15,06
Begdef seteursnr=ssve 15,9 /orint characters required to set vdu cursor

/ to position uefined by ri
/ ms byte: line (0=23); 1s byte: column (0=79)
M det clearlinesssve 13,10 /print characters reauired to clear
/ from current cursor position to end of line
~ Tmacro default def /set defaults for stream assianments
LY as specified by <def> (string address)
ro=aef? ssve 13,11
Tena
Bsgef resetcursor=save 12,11 Zar=23<<8; SFICURSNR
Taef envinfo=ssve 1<,8 /set initial reaister contents
Smacro nsi1ze b /define nest size
Bro=b; ssvc 12,9
fena

Dsmacro routine nerfret)
Tagef nzuval rewl(x)
Sredef out=w(r)

gqehu
Fdef out=vy

D/Fixed addresses
fget reslimz=x”2(0N0" /resident system limit
fdgef svslimz=reslim+51¢ /loaded system |limit
»
/Video screen si7e
fdet viines=?4, viastzviines=1 /numbered U=23%
»
T/Assempler sianal for core image
Tassloe x7821°
W/Prefived hootstran for entry from Autoload

jumo wl%) if \eclear /check status ok after autoload
rs = plx®727) /vootstrap dev
» i = x"4n”
rU = 1 oc r0,r} /disolay (inc)
r4 = x‘u0”’ /load pointer
» cycle

exbr rS5,r4
wh rf,r5S

» cycle
ss r3,ri
reneat 1f \clear
b ) rd rZ,b(r4)

rg = ph+
repeat 1f rd4 # #zoasetxNO
™ b D= T x708° /executable padding

L4
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%lavel command, despateh,

abdn

$lavel ferrfail,svaoo, syniU, nt

Tdetf pcomm=cail #pcomml

T/initial entrv to system
/Copyv Adown from wherever

loaded to

/0 &« no loader codes

r abdnn,
0, pbase

abdnl,

location zero

/ unavoidably tortuous code to work even at

Tdef jumoprli=x’050}1°

rg = jumori+sysiim=24
rh> = o

re = jumpret

w(8) = p?

ha‘ Plrw(rzj
Tm r12,wl(prt)

stm rl?2,wird+x 10=jumor!)

rl = rt1+8
bhxle r?2,w(x"10°)
fump wlreslim)

/Power=fail (x?22°)
0, Ue O

/interrunt psws (x°¢2R7)
0, Uy x°28°, #illea
N, Gy, x°30°, #illea
0, U, Y'zﬁ'l #illea

intpsw2, 0, U, #intser
0, 0y, x708°7, #illea

/fo fault

/11legal

/machine error

/externa

/divide error

fdef fsrdev=x’03°, fstdev=x’0(C”*

/lsys bootstrap (x*50°)
Thegin

$def plk=r10, 1t=pr13, 1r=ri14

Im blk,regs
stm rll,w(x’34")
1r = |r>>8
wbh 1t,hlk
cycie

SS IIP,PU
reneat 1f \clear
rd Ir,rl
jump wlx“7C%)

messto “z2,,18y860.27%,n]

reqast'imess
fmesst!]
x“SA°
rd = fstrev
h fsraev,x380°
wa rf,ru
x“N5007; x“uNCF”
fTend

Rdef disaple=b(x“79%)

/(hlk must pe even

/will do
/rx

inst

1 int

/send reauest

/nl

/=>autoload

/r10
/r1l
/rié

/r15 (% mini=boot)
/r14 (at x°78°)

/(mini=poot)
/autoiload

fdef enablezh(*), retransz=h(*+1)
Raef clerr=pl(x+2), Dit9%=h(%x+3)

h xll‘ul' x’dnl' Y"O',

tonstoresy
hgstart:0
fskiliso
n
prosetesx (LN’
fdef thaselNzreslim+512
uoaseuyy
pblim:0
0

i

x“01°

/setl by
/!l

/spare

/set Dv
/l!
/spare

init

init

kill

req)

]
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w-Vife LUT C =V

hgstart:0

fskyllz0
® -

prosetsx L0’

TSdeft thaselNz=resliim+9H12
Muoase(y

Pblim:0

0
0

/3ve area (x791°)

Bsvearagsl
svecpsweU, 0
n

& #svcall
#svret
#svpush

& Hsvpop
Hsvclaim
Ysvrel]

M #Hsvser
Hsvse|
#svnsym

D Hsvpsym
#fsvosym
#svprom

» #svcie
fssveall
fssveall

» #ssvecall

waita:0
Brulizo

/Legos oootstrap (x“C07)
D rin = #leg: rll = Hlegt+il
Tm r1d,wlx”70%)
fump wlx547)
Meaib "L, TSYSR0.LFLNY, ni

sysidents:p 10,°18SYS80,V03%°
Moo 3, 1p."
2% 0
fsave:0
‘f’usave:ﬁy Uy 0, v

fFeSv s VY

/ll

/spare

/set bv init
/II

/snare

/svec argument
/SVC pSW
/svec status (new)

/svec VU
/ssve 1
/ssve 2
/save 3
/sve 4
/svec 5
/svec 6
/sve
/sve B
/svec 9
/sve 10
/sve U1
/svec 12
/ssve 13
/ssve 14
/ssve 15

/walt aueue
/empty strina

/rest of isys hoot regs

/spare

$/Resource control bloeks (x“1007)

3
Sdef Itemp=xlist
Flist *listal\)
»
Tdef user=*
Fdef wevinfzuserty
Btdef serverzuser+y
Tdef pointerzuserth
$def obmask=\(s+511)

L

/Unpuffered streame (4 pvtes)

LYIR
n, x’8000°
n, x*6000°

L

/ad of using process
/(various) (+s for eof)

/ad of serving pro (or ch a)
/puffer control pointer

/Devices (* device=code = cb %)

/user:devinf

¥tdet lkchO=A=user, fsp=lkchi,

N, 0
01 U

B2def kcuNz=tr=user, ochi=kebN+/,

L i)

fst=fsrt+/
/fsr
/fst

timer=#devinf(kebN=pchi)
e+l (LW

s ©

L
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/Terminal input

/ttl (tp)
/irl
/itl
/tted (kb))
/tte (tp)
/ire
/1tce
/tt3 (kb)
/tth (tp)
/lrs
/1t5
/ttd (kb))
/tt4d (tp)
/ir4
/it4

/buffered streams (& bvtes)

Juser:limitiserveprtpointer

Tdef teoN=*=usepr, limitz=devint

1, Usr 0y 0O
( 1, 0, 0,
1, s 0,
e Uy 0,

o

(

/set by init

/Disk file control blocks

/user:comm.,alt.xnotserver:pointer
C/NR buffers must pe on 512 pyte houndaries

Sdef depNz=x=user

0, Ur #dbase, reslim

(T 1, U, #dbase,
1, U, #dbase,

1, U, #dbase,

© 1, 0, #dbase,
1, U, #dbase,

1, 0, #dbase,
€© 1, 0, #dbase,
1, U, #dbase,

1, U, #abase,
cC 1, U, #abase.,
1, U, #dbase,

1, U, #dbase,

e 1, 0, #¥abase,
1; Uy #abase,

1, U, #dbhase,
'Sdef paz=x=userp
n, 0, #dbase, 0
Sdef chlimz=a=user
0, U, #Yabase, 0

POO0ODODODDODD®ODOD

/to cover
/ set Dy

/Bullt=1n process kernels

/Filestore driver
dpase:

l' x7H000°, Hdkent, U, reslim+S12

0, Uy *=12, 0, U, 0, f
0, Uy 04 0y 05 0, 0, 0
" 0, >>9, *x+4, *+10, 2

ibase:
® usr, #idle, 0, U
0, 0, *=12, nchu, 10,
R % 0

Tlist ltemo
fbegin basic supervisor
ftemp riSs

a5 -y

B -

srdev, fstdev

20

tchi=12,

x " TFFF*,

initial
init

1

fm

&

i
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MV )y

0, Uy
8 50
0, s>>8

wiTsTer

*=12, nchu, 106,

Tlist
D
Sbeygin pasic supervisor
Ftemo riS
Adef ph=ri?2, swi=rts,
fdef newpon=rt1s, co=r14
fdef serco=r?
A
/Ilnteprrunt service
intserpr:
N usave = po
pu = phase
stm ru,r0(po)
% pofph) = usave
Tm rid,intpsw
stm rlf,ps(pb)
N a1 ch,temp
oc ch,disablie
newph = usepr(ch)
D jump wlx) if pewpo >= 0
newph = newpb=s
userflch) = newpd
% link(newpp) = ob
sSvao?
sw? = mopit(newpd)\proset
@ temp = |
wn temn,ppit(newnb);
noase = newpbh
D 1w r0,r0(newnn)
xCe00”
npase:n

£ )

lTtemp

svnout?
D svepswlll = 1
svout:
Im r12,usave
® 10sw svepsw

S /SVL el oadom
B/sign hit means no waiting
/r1 <=resource (nen
svelaim:
B stm r12,usave
pb = phase
rl = svcaralll
» cyele
if user(ri) = 0
user(rt) = ph
E ] jumps svout
fini1sh
ri o= rtt8
b reveat if r1 >
ri = svcaro
jump svout

deb and ri
1f rl < 0
»
/Add ¢claimant to wait aueue
sSvnaal

 sw1l = #uaitg=link
cycle
Sw” = Swli
* swl = link(swe)
reveat 1f swt # 0
lTink(swZ) = po

8/uart and re=try
ecuwt N«

tchi0=-12,

sw2=rld,

REIPEF 5 -1

temn=riS
/note equivalences
/service gueue

/free a reaister
/current process base
/save reaisters

/save intpsw as psw

/acknowledae i1nterrunt

/user waitina?
/no <=> »
/remove wait Dit

/push=down current pro

wh temp,swe

/restore all registers
/losw

/ximpurex

/cc non=zero

resource (class)

if unavailable)

/resource available

/next disk file cb
< ¢chlim

/no waitina if neg

/adjusted pointer
/Find end of gueue

/append current oro



. =vipRpswlc/l = SVOCRSWilcl=4d /back oftT To repeat sve
(_/Relinauish epu
svwaits? o
newph = l1ink(ph) /next oro on run queue
jumps svwt1
SVSWOoD?
Tinkfnewpp) = link(ph) /new pro replaces current
svwtl:
Tinkfph) = ¢
/S5ave reaisters ete
svswitchse
Tm rld,usave(y) /xob=rld,newnu=r13*
stm rU,r0(po)
O 1m rl4,usave
stm rlf,rl2(rw)
pclpb) = svcnsw(?)
" jump svao

/SVL r o 1 & a s o resource
/UK if resource not owned
svrel:
stm ri?,usave
pb = phase
€b = svcara
fump svrell if ¢ch >=

/Process termination
- Sw? = exec(ph)
Swl = xstatel(sw2)=1 /sole sub=ore?
jump svout if swl = 0 /yes =>
statelswe) = swl
roset = proset\pbit(ph)
(oh) = 0 /orocess released

Pb _ /owned
if ch >= dco0 and devinfl(ch) # 0
e /set free
® nrewob = waita et /pros on wait aueue?
jump svout 1f newph = 0 /no =>
: temo = newpp /put all on run aueue
" cycle
' sSw? = temp
temp = link(sw?)
repeat 1f temp # 0 :
link(swe) = po /ahead of current oro
waita = temp /zero

. “ifump svswitch

se”disk,file.»%gnominipuylv_

tm rl?,usave
Do = phase
Co = svcara
iumps svserg 1f cp < U
svser]: )
' userfch) = ohts TP I

L)

QO O 0O

o O 0 0
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A *
/SVC: 8 e m V-1 Cc @& control=hlock
/5ign=hit means nNo waiting
.svsar:

stm ri?,usave

Py = phase
D co = svcara
jumps svsere 1f co < U
svserl):
D userfch) = ph+s /waiting
svserd:
co = ¢chg?h8%
d newph = server(ch)
if newnp >= #gbase /not on service g already
server(ch) = y
) temp = sercol(newnp) /head of service q
if temp = 0 /server iale
serchi{newph) = ¢ch
A jump svswop if user(co) < 0 /to wait
1ink(newpn) = op
fump svswitch
A} finisn
cyecle /find end of service g
swl = temp
) temp = server(swt)
repeat 1f temp % U
server(swl) = co /append this c¢b
% finish
fump svwalt if user(cp) < N
jump svout
L]
/5VLE n e x t s vmhb ol to ril

/Read if svm = svcara
B/ svcarn=512: test data available (link only)
sSvnNnsvm?

ri = svcaro /* temp for old progs *
D it opr1 <=
rl = 999
svecarg = rf
D finisn
/SVL r e a d s vmh ol to rl

svrsvym?
stm ri?2,usave
o = phase

svepswill = 0 /cec zero
D swt = svcara
co = 1nch(prb)
it ¢ch < tchu /Vevice (or null)
g ) jump sveof 1f devinflch) < 0
ss ch,temp
if ousy
b jump svout 1f ew! = 512 /just testina =>
jump dev?
finisn
E ] temp = temp<<jfi /oit9 to sign
if swl # U /nsym
nc ch,retrans
» rd chyri

rl = rlttemp
fump svnout if rt # sw! /no match =>
» finish
rd ch,rl
ri = rt+temp
5/ devinf(co) = devinfficgch)+temn
fump svout
finisnh
B if ¢ch < AdAchu /Terminal input
if user(co) ¥ no .
jump svag 1f user(ch) # 0
L] userflch) = ph
€ i i e



temp = pointepr(ch)

{ jump svser if temr = 1imit(ecb)

ri = bltemn)
rl = =1 if rt1 = eqot

C jump svnout if swl # U and swl # r1

temp = temn+!
nointer(cb) = temp
C fump svrel!l if Pt < ese
jump svout
finish
€ temo = pointerfchy
if temo < N
rl = bltemp=s)

/uisk
/data available

iump svnout if swl # 0 and swl # r1 /no match =>

0 /not ended =>
/repeating after close

/buffer start
/restore former cfoarm
/ and input 0

C
swl = temp
fump svpine
C finisn
jump svser® if devinf(eb) >
if devinflcp) = 0
C sw! = cfparmflph]
userfswl) = 0 if swl # ¢cb /release
swl = pointer(sw!)Rbmask
C cfoarmlIphl = plswl+l?20)
temp = plswi+i1?21)
swl = po+d
C cycle
swWwl = swl=?
inh(swl) = temp if inu(swl) = cb
e reneat if swl # np
incpflswl) = temp
ri = =1
C fump svrel
finisn
sveof:

Q' rl = =i
jump svnout if ¢ch # in0(pp)
svserc?
® temp = x6000°
jump svseprd

®/kead back svmbol
svhsvms
/ ¢hb = nutch(nb)
®/ jumo sveof if ch < dcho
/  swl = pointerfch)
/  jumpo svrsS if swlf®(\bmask)
®/ swi = swli=s+512 if swl < 0
/  sWwl = swi=|
/ pointer(ch) = swl
®/ 1 = bhisul)
/ jumn svout

/SVL o r i n ¢t s ymhol
sSvDsvm?
stm ri?,usave
pb = pbase
co = outcoblpbh)
if c¢ch < dchi
if cha® # 0
ss ch,temp
jump dev! if \clear
temp = svcara
nc ch,bitg if temp < y
wd cbytemp
fump svout
finish
if user(eco) ¥ oo
iump svout 1f cn = U

fump sva 1f user(ch) #
m i 2o L Ll T SRR Lo Y

or swl # 0

= 0 /puffer empty =>

svm

/vevice
/link (je not tt)

/ch nmot claimed
/null =>
U /not available =>

.
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fa

& if

»
£
cy

»

L]

»

» re
te
fu

» if

»

f
wd

3 Sw
Sw
Sw

» Sw
e
ju

L] t
ju

f1n
® sui

jump

b(sw

MWsvoinc

Swi
swi
® ooin
jump
®/evic
devi:
ifot

» oc
rl
iu

® fimg

dev:
oc ¢
® user
fump
®/s5ve
/strea
/

B/

/(
svsel:

D stm

PoH =
Sw?

J1Ump devl .5k 4 NC1Eal
temp = svcara

oc ch,bit9 if temp < U
wd cbh,temp

fump svout

nish

user(co) ¥ oo /ch not claimed
jump svout 1f co = U /null =>

jump sva 1f userf(ch) # U /not avairlable
userf(ch) = ph /claim 1t
ni1sh
cle

ss ch,temp
fump dev? 1f pusv

sw!l = devinf(ch) /wending |7
exit 1f swl >= ¢ /no =>
sSwl =T swl<<]>»>9 /line count

-2

jump sva 1f swl = bhd+vlast /paacge=mode and

sw! = swl+!l if swlR31 # viast
devinfflchl = swl
swl = 1f; wd ch,sw!

neatl
mp = svcarno .
mp svout 1f temp < U /dummy to flush

temnp = nj
swl = swilts
devinfl(ch) = swi
temp = rt
nish

chytemp

1 = swilt! if temn >= esc /(will do)
1 = swla?55

1 0 if temn = rt

1 = swi=t if temp = hs and swl > (
vinfich+l] = swl]

1"

mp svout 1f sw! # 0
mer{(con) = Sw! /zero
mp svrell
shn
= pointer(cH)
svser if swl < ( Jouff full]l =>
1) = svcgara /store svm
= swi+i
= gwl+s=5172 if swli2b11 = 0
ter(ecn) = swi
svout

e epror or pusy

rouble
chyclerr
7 = -]
mp abdni
SN
/ousy
h,enapnle
fch) = phts
svwty

s el et / r e g e t
m:0=5 + sign for out
+ x“U000’ seject (0ld reset)
+ x74000° peset
+ x76000° close)

ri?,usave
phase
T SvcCardy

B /convert arg if mre=Tsysl0 proaram

o D
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SwWr =T gw~<<]

sw”? = swlt!l if carry
svsell:®

sw! = sw”&l+0D

jump svres! if swe < U
Sw?2 T aw’2&”?55

clh sw?2,1¢2

sw” = sw2&l if \less
insno(sw!) = sw¢

SWe T SwWw2tpbh

incolswl) = inh(aw?)
fump svout

svres|:®

co = 1nch(sw!)
fump svout 1f co = U or eb
temp = devinf(co)
it ¢ch >= deophd
temp = tempix N000°
devinf(ch) = temo
jump svser!
finisn
temp = tempax 7FFF”*
devint(ch) = temn
ifump svout

W/SVL nromnt textad

C

O

svorom?

sStm rl”2,usave

nb = pbase
nrom(ph) = svcarn
jump svout

Z8VC ea 1) user routine

Csvealls

stm rl?2,usave
b = phase

/o0ld sign to ls bit

/to map out to in

/X% temp *x%

/slotno (U=11)
/slotad

/(N ch==sw¢)
= 1nUfswl])

/disk
/“reset”’

/get server to do it

/clear eof

€ swl = svecarg /entry point
SW?2 = svepsw(2) /return address
fump svpni /=> push
©
/58VC ¢ a 1 1 system routine
/ EiCx, FiDx, FiFx, F1Fx
Csvei?; /01d select

stm rl?2,usave

no = pbase

SW”2 = svecarg

fump svsell if phit(pp)al
jumps ssvcl

@ssvcall:

stm rl?,usave
pb = pbase

# 0 /ola proa =>

/return address

®ssvei:
SW” = svepsw(g)=2
swl = srtab(w(sw?=2)<<1=(x"E1(N"<<1)) /entry point

@svopi;

temp = np(pop)
if temp = nplim(np)

/nest full (apparently)

iump nestabdn if temp # pbtusize /really full =>
if r?2 # pb and swi # #pth /(not ptext)

witemp=¢2) = su?2
wltemp=4) = prg
re = ph

temp = temp=/
hal sw?,svpp?
pon rdi return

finish
finisn

sSvpp?:

temp = temp=2

O i um s B - o -~
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re = pb
temp = temp=/
@ hal sSw?2,svpp?
pon rcgi return
finish
¥ finisn
sSvppal
temp = temp=2
b w(temp) = sw?
svpp3:
np(ph) = temp /unuate np
& svepswi2) = swi
fump svout
$/58vC P e t u P on
svret:
stm ri?,usave
% opb = phase
temp = no(pop)
swl = w(temp)

temo+? /nn+?

jump svpons

i ] temp =

/store value on nest

/recover return address

B/58VCk b u s h reyg
SVDush
stm ri2,usave
% oo = phase
swl = svcpsw(g)=2 /resumption ad
Sw2 = ri /value to be nested
9 sw? = svearg=wlswl) if wlswl=2)a15 # 0

temo = no(po)

fump svpnZ 1f temp # nnlim(ph)
Bnestavdn:
ri3 = “Rn°<<i+e”
jump abdny
: )
/S9SVCK p o o reg
svpop:
" stm rl2,usave
pb = pbase
temp = no(pb)
® jump svout if temp = phtusize /empty =>

inst(g) = temp
temp = temp+?
[@ nolph) = temp
sw? = svepsw(g)=2
svepsw(d) = sw?
W inst = wlswe=2)<<U=(x’F 130 °<<y)+x U80¢"
Tm r12,usave
inst:ys: 0
®» 1psw svcosw

/r? = nest

/ovstem Poutine entry noints
Bsrtab:
fend basic supervisor

® R’ % #a3han
#ftenv0, #ns0, rdv0, krcurso
#instyu, *¥outsthH, dsetinu,
® torlogd, #fch, #bm0d, #sm0
#scu, tHsal, #sfUu, #ph?
#rou, #scurs0, wecleary, #deflo
® #rsin0, #rsoutl, #elinh, #cloutl
Habdn, #rs0, #refi0, raodn
HpinO, #routh, #oclinu, #ocloutl
® #pusern, kferrh, pfclaiv, #frelen
#resoof, 4#faiu, #abdn, #stopd
#iau, #sku, 4rhu, #pho
» #todh, #Hconu, #rAd0, #pdu
Hramitl., Heeeil., Haatvii. HatteD

#abhdn

/lr

Ximpurex



#nltu, #spu, #tdy, #trlu

fhegin svstem processes
Tdef ac=ru, temp=rtl, pb=r,
L %def workz=r4, retzwork,

Ttemp ri

co=r3

/Idle orocess = just times out tt hoagers

/ N must never WAT]

C 2gef timelim=r6, cl=r/,

idles

timer(co) = timer(cn)tcl
¢ if timer(ch) = timelim

timer(cb) = ¢y

if user(cp) >z ubasel

¢ userfchb) = ph
release cb
finisn
¢ finish

hxle ch,idle
cb = pecol
¢ jump idle

routine seteot

¢ devint(ch) = devinf(en)ls

jump out

Croutine siauser
oro = user(c¢ch)
fump out 1f oro >=
€ bro = oro=s
userfl(ch) = pro
routine schedule
linkfpro) = link(ph)
Tink(ph) = pro
fump out

e

ftemp

.r'outine stop,temnp
work = server(cop)
server(ch) = ph

® cu = work
jump out 1f cu ¥ U

®@3def newob=r13
routine wagit,temn
nclph) = temp
® stm ri,r0(ob)
newph = link(ph)
jump svao
®tenp rl

®toegin terminal inout

/to permit release

/user waitinag ?
/no =>

/no longer waiting

/insert after this pro

/service aueue

/restore server

/more service reauests?
/yes =2

/AN *

/save reaisters
/pop=up next pro

(keyhoard) handlers
/acz=r(y, temp=r1, ph=rg,

/workzr4, retzwork, oro=r5 (siauser)
®tdef sym=r5, kco=rhk, altcursor=r7

Tdef errmos=rsy, macpos=r9,
Tdef attnz=ri?2, putr=ri3,

®%def pco=keb+d
Tdef ucp=start
Tdef pel=7

pr=rif, ret?2=rl1
start=r14, buffr=riS

/output device ¢bh
/for state, ete

/owitch between alternative cursor positions

routine switen
® ac = alteursor
it aec >= (

altcursor = devinf(pebd)

/save current

"

»
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fdef ucb=start /tor state, etc
“:def bel=7
/owitch between alternative cursor positions
routine switen
‘® ac = altcursor
if ac >= ¢

altcursor = devinflpeb) /save current
] setcursor /set the other
finisn
jump out

&
/Read enaracter from kb device
routine kread
® ss keco,temp
if busv
oc kcbrenahie
€ ] user(kco) = po+s
wait
finish
® rd kcossvm
sym = syma&lc?
jump out

»

/Kead eharacter from macro defn (self=cancelling)

routine macread
B sym = h(msepos); macros = macpos+i
macpos = U 1f hb(macpos)alld # 0
jump out

/Reset puffer pointers
routine restore
nutr = putftfr
pointer(cpn) = buffr
Timit{cp) = huftr
jump out

routine erase,temp
% psym os
psvm ° °
nsvym 0%
® jump out

routine vetsvm
ac = errpos
jump out +f ac 4 U /eariier error (cc a) =>

jump out 1f pPr¥Z2Re = ( /not vettina (cec,ac 2)
® ac = pr if putr = start Zinitiai call (else zero)

temp = svm
cycle
Q vet
repeat 1f a /action
jump out /ecc z 1f ok else neq
»
/Lookun macro sympol?® no return if foundg
routine maclook
macpos = #tstorelph)

cycle
temp = plfmacoos)
» macpos = macprost+!
jump out 1f temp = 126 /not foung =>

receat 1f temp 4 svat+l?s
® jumps kopnext
/Read Tine to buffer o PUIR (incrementina)
/ mode controlled hy PR

B/ N = echoinyg, no vetting
/ 2 = nn echoino, no vettina
/ ?25h+ = echoing, vettina

W/ 1 = after (D, gefinina esecape seguence
/ a - arhaing then apasine tymeahead

=>

¢ & @ & o



routine readlines,ret?
{ start = putr
kbnext:*

fump out 1f nutpr > phttsize=2 /pbuff full =>
fump out 1f pr = 1 and putr > pp+tsize=/2

Sym T macpos
if sym # 0
{ it symR(\255) = 0
macpos = U
else
L macread
finish
else
C switeh
kreagd
switch
§ if sym = esc
kread
mac look
macpos = svym
sym = esec
finmish
finisn
hi{nutr) = sym
jump kbput(kbhswisymj<<1) 1f
Codef k=x
koput:
vetsvm

-~

/pending symbol

/macro or typmeanead

/get next
/no return if found
/hold next

/assume wanted
sym < 37 /eontrol =>
/switch base

€ if zero /no error

else 1f nea and saym # del

C arrpos = putr
psymn “?7: osvm pel
finish

€ jump kbcan if sym = del
putr = putr+!

jump lastinc 1f acReSo # 0 /end of phrase =>

if or # stx /echoina

L sym = *7*% if svm = esc
DsSVYm Sym

clearline if altcursor >=

© finisn
koign:
jump khnext
®rc: Juncommitted ctpl
maclook
macpos = U
® jump can?
kpbbhs?

N and putr = start+l

/no return 1f found

jump kbcan 1f putr # start or or = 1

Lal K 4

® osyn 7!

kreagd

if sym <
erase
osym rt
fumop out

finisn

Dsym svm

attn = sym!s?

jump define if attn = “4°

kread

jump kbhidl1l if svin 4 rt

jump geso it attn = ‘n”’

newline

jump state 1f attn = ‘s

L4 L4

L

jump khattn if attmn = “e”
errpos = mpabdn
jump kbhagttn if attn = “45°

errpons = Hkill
jump kbattn if attn = “k
fump khidid

L

/(errpos ()

(i

N

® &
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newWiline
jump state if attn = ‘s
® iumo kbattn if attn = °
errpos = Fabdn
jump kbhattn if attn
‘B errpos = Kkill
jump kbhattn if attn
fump khidi1
Bbcan:
while nutr # start
nutr = putr=1

i

"

WOork = U
jumps kopsli
Bros:
Wwork = x“400n°
kbsiz:

e /({errpos ()

e ] erase if pr # stx
if putr = errpos
erase /77?7
* errpos = {
finish
reneat 1f sym # del opr errpos # 0 /can,ns
Wcance:
fump out 1f nutr = start and pr < 0
rescan?
® if pra?256 # 0 and errpos = /vetting
ac = pr /to reset
work = start
» while work # putr
WOPrKk = workt!
temp = plwopk=1)
L cycle
vet
‘ repeat 1f o
) repeat 1f zero /(safety)
finish
jump kbnext
Bepo: /gquit page=mode

/start page=mode

® devinffpeco) = devinfl(peo)ax’BUFF “+work

jump can?
kpbh i
@ wWOorkKk = x°60°
jumps kpvi
kbv:
® work = x"40°
kbvisvtypelphl = work
jump kbnext
Brortakbl fs
jump lastinc if or < 0
sym = sym\(|f\rt)
» h(putr) = sym
vetsvym
jumps kpni
» psvym oel

1f zero

macpns = U
jump rescan
Brpeot:
nsym ‘%7
konl 2

® newline if altecursor <
lastine:
putr = putr+tl
Brbetx:
jump out

Drosw:
h #khian=k>>1,
#Hxbeot=k>>1,
B  #Hkbhos=k>>],
Hihnl=L>>i .,

dke=k>»>1,
flkc=k>>1,
Hke=k>>],
Hebrtemb>>1 .,

/temporary facility
/Bantam

/NTS?

/typeshead =>

/rt=>1f(nl1), 1f=>rt

U

#koh=k>>1,
#kc=k>>1,

#kbetx=k>>1, /nul,

Hirmlbd>5>1 ., Hrr=bk>>S1. /€. pt+.

#kc=k>>1, /eot, enq,
Hih] fmk>>1, #kc=k>>1, /bs, ht,

soh,

ack,
vt

a1

1f,

TN .

sStX,
bel

etx

@ -

@



HkKe=k2>>]1, #xkba=k>2>1, FkCc=k>»>>1, #AHkpus=k>>1, /dte, Adctl, decd, dch
Hke=k>>1, #Hke=k>>], #ke=k>>], #ke=k>>1, /deid, nak, syn, eth
ixhbcan=k>>1, jpkc=k>>1, #kc=k>>1, #kbout=k>>1, /can, em, sub, esc
Hke=k>>], #Hke=k>>), fHke=k>>), #ke=k>>] /fs, as, rs, us

/Main program == exit seauence
kbidles
. attn = 0
kbialls
switeh /restore cursor
¢ release pch /(hest
siqguser / order?)
user(kecp) = pop+s /ints ok
£ oc kcosenable
stop
/Main program == entry=point
Ckpent: 4
oc kcbrdisable '
ac = devinf(onch) ~ /tt output 1n page mode?
C devinflpeb) = ac®x COFF’ if ac®x"4000° # U /reset line count if so
errpos = U? altcursor = =}
if ch # 0 /service requested
€ work = user(eplax’7FFF”* 2
userf(peb) = po if user(peb) = work /arab tp ’
if acax’?u00° # 0 /alt cursor position
C altcursor = acfx’/FFF”* : &
resetcursor
finish
< aram(pb) = gram(work)
or = 0
work = prom(work)
e it work # 0 ¢
sym = h(work) /lenath
work = work+! if sym < 32 /(in case old stvyie)
cycle &
or = pblwork)
sym = sym=1

o2

0

e or = 0 1f sym < 0 e
exit 1f op < eot
nsym pr
Q WOork = work+1 &
reneat
finish
@ pr = ulworkt1)+256 if nr = soh /arammar entry &
ngym =1 /flush |If if pending
it pointerf(ch) < putr /type=ahead present
@ macpos = pointeprl(ch) ¢
h{putr) = 128
finisnh
L restore &

readline
lTimit(ecn) = outp

@ whiie macpos >= putr /type=ahead remainina ¢

macread
h(putr) = sym
nutr = putr+1 '3

repeat

else /spontaneocus input
co = kcb>>1+tchi=8 /teb 2
servepr(ch) = U

restore if pointerf(ch) = putr /Zall prior 1nput away
ra KCDesSYM
sym = symalc?
if svin = 1f and ac = x“C00N"+(viast<<yd)
ac = ac=2%h,; devinfinch) = ac
jump khidie
finisn
jump kbhidle if acax20UN0° # 0 and sym # bs
macpons = svm

nr = s 4
F N N o
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sym = symalc?

if sym = 1f and ac = x“C000"+(viast<<d)
® ac = ac=256h,; devinf(nch) = ac '
jump khidle
finisn
& ] jump kbhidle if acex 20007 # 0 and sym # bs E
macpons = sV
or = s
L ] reaagline ‘
work = putr /crase from screen
cycle
€ ] WOPrKk = work=1 )
exit 1f work <= start
erase
» repeat ®
finish
jump khidle
» S
F/attention seauences
Bdefine: L
kread
kpead if sym = esc
®» if svm >= ° ° )

otext; b “ esc’,0
psym svm
» else R
ntext; o * ctrl’, 0
nsvm sym+o

putr = putr+!

® repest if temp # 126

attn = altcursor: altcursor = sym=128 /save (altc nea)
v ac = U: or = i
D readline

nutr = putr=1 if putr = startt+!

b(start=1) = agltecursor /sym+1728 (as byte)
E ) altcursor = attnp i

devinflpen) = 0 if altecursor >= 0 /inhibit 1f
, b(nutr=1) = 1¢2°
® wuffr = outr

restore

jump khidle

® finisn -
nsym ‘=7 ,
nutr = dtstoreflph) /search macro buffer
® cycle k.
temp = o(putr)
if temp = symt12R8 /old aef
) work = putr /find end S
cycle
WoPrKk = work+!
@ reneat 1f b(work)al2® = 0 -
cycle /copv up rest
temp = blwork)
] h{putr) = temp .
exit if temp = 128
work = work+l; putr = putr+]
g reneat -
finisn
-
-

»
routine finusubpro,ac
temp = ph
BProutine findpro,ac

cycle
oro = protusize
» pro = ubaseu 1f work = U

WOrk = work+l
’ jump out 1f exec(pro) = temp
® repeat if pro < oplim

ey =™ 0N

¢ © @ @ e




jump out
¢
/iNew command: despatch process
desp? ‘
¢ erase /°n’
restore
despatech?®
L siquser
wWOrk = Ur temp = 0
findoro
¢ if pro = ¢ /none availahie
otext; b o a0’ ,ni,0
jump khidie
€ finish
exec(pro) = po
ttinout(pro) = imnout(ph)
€ inout0(pro) = ttinout(nro)
kpinfpro) = kg
monout (pro) =
 cfparmlpro)
schedule
proset = prosetivpitlpro)
¢ xstatelpbl = xstate (bl +1
fump khidle

-+

/kb as device

D200

n

Ckpattn:
work = 0
cycie
< findsubpro
fump khidle if pro = U
uch = lkecopd+io
L cycle
if user(uch) = pro+s /user waitina
ac = c¢cb; ¢cb = uch
C oc ch,disahle
seteot
siauser
¢ ¢b = ac
finish
uch = ucht+4
() uch = uch+®
reneat 1f uch < tchi
if errmos # 0 /abandon, kill
C it user(fsr)2x’7FFF’ = pro
if user(fst) = 0 /running remote prouram
ac = fst: wd ac,attn
@ else
fskili = errnos
finish
<« else
nclpro) = errpns
finish
L finish
reneat
.state:
work = U
cycle

findsubpro
if pro = 0
ptext; v free’,0
® else
nsvin ‘o’
Aac = work, pdee
. ntext; b “(kh7,0
ac = kbhin{(pro)>>4, pdec
nsym ‘)7
& ] finish
uch = lkebp?
cycle

o . P N R

Ny

|

L]



- E15C
nsvin ‘n”
ac = work,; pdec

® ptext; b “(kbh%,0
ac = khin{(pro)>>4; pde
nsym ‘)°
£ ) finish
uch = lkecop?
cycie
] if user(uch)®x’/FFF* =
space
temp = Uucp? cophame
L ] psym “!'° 1f user(uch
finish
uch = uch+4
] uch = uch+t if uecon > t
repeat 1f uch < cplim
newline

B reoeat 1f oro # 0
jump khidle

fend teletype

Bspagin filestore servicer or
fgef fxno=r>, fr=r6, ft=r/
fdef alt=r8, puffr=r9, pos=r

Bsoef usr=r12, comm=r13, work

/Lommands

W/ vuff empty/not ‘en
/ 07?2 read/ wbhack 8/10
/ 1/% rback/write 9/11
B/ 4 reset (=>0) i2
/5 reset (=>1) 13
/0 close ia
w7 close i5

$def fcode=p (%)
h 'x',']','l','y','u','u',
. N U' 0 'Z'I'Y'I'U’I'U'I
tempfile:
b 7, ,9F°
o

routine resp,work
response
® sc =0 if ac = x“B01R*

jump out 1f ac >= 0
ac = aclx"1900°

Wendit:
aclusr) = ac
nclusr) = #ferrfajl
'done:

pointer(cb) = huffr
frelease
B 1050 wlx+d)
0N, *x+¢
siauser
o stop

dkent ;
®» ¢craim
Tm usryuser(co)
usr = usrax“T7FFF*
'3Pestarf:
devintlch) = commax 1FFF”*
fxno = commabsd

c

pro
) < 0

con

ocess

10, lim=ri1
=rt4, otr=riS

ded”’
err/wback
apr/write
reset (=>()
reset (=>])
close
uclose

/(*xreading past endx)

Zinhipit printina of name

/reset pointer

/ints off

/ints on (but priviieged)
/get links
/user,devintf,x,pointer

B comm = comm>>6: alt = comm263 Zalt xno

comm = comm>>o
huffr = ptrabmask

/teommand
/buff start (=ptr if empty)

B comm = commi1+? if puffr # ptr and commib = 0

s, b $mndanl 1

¥ 1 1lomctere ~onries

L

®» *
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0, U, *=12, onchu, 16, tchi0=12, x“7FFF*, 1

g 5 0
o 0, s>>8

Tlist ltemo
= ]
Sbegin basic supervisor
fFtemp riS
®%def ph=ri?, swi=rts, sw2=prld,
foef newno=r1s5, co=r14
fdef serco=r?
&
/interrunt service
intsep:
® usave = po
pob = pbase
stm ru,r0(po)
‘® rofpb) = usave
Tm rld,intpsw
stm rlf,ps(ph)
® 21 ch,temp
o¢c ¢ch,disable
newph = user(ch)
® ijump Ww(x) if pewpp >= 0
newpbh = newpbh=s
useprflch) = newph
® link(newpb) = pb
sSvao?
sw? = ppit(newpb)\proset
@ temo = |

temnp=riS
/note equivalences
/service gueue

/tree a reoister
/current process base
/save reaisters

/save intpsw as psw
/acknowledae interrunt
/user waitina?

/no <=>

/remove wait Dit

/push=down current pro

wn temn,ppit(newnb); wh temp,swd

ppase = newpb
® o r0,r0(newnd)
x‘C200°
Ppase: N

&

svnout?
® svcoswlll =1
svout:
Tm r1l,usave
@D 1psw svcpsw

/SYL e 1 adim resource (el
D/sign hit means no waiting
/r1 <=resource (nea if unavail
svelaim:
e stm rl”?,usave
nb = phase
rl = svcaralll
L eyele
if user(rl) = 0
user(rt) = ph
4 jumps svout
fini1sh
ri = r1+8

/restore all registers
/losw
/ximpurex

/¢cec non=zero

ass)

able)

/resource available

/next disk file ecb

repeat 1f rl > deb? and rl < ¢chlim

ri = svcaro
jump svout 1f rl < O

/Add ¢laimant to wait aueue
svaol
© swl = #Huaitag=link
cycle
Sw? swi
swl = Tinklswe)
repeat 1f sw! # 0
Tink(swZ) = pp
/Wwart and re=try
et N e

/no waitina if neg

/adjusted pointer
/Find end of queue

/append current pro

® ® @ @ o @ o o o o
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Ty U /ttl (tp)
1, 0 /irl
1, U /it
1, v /tte (kb)
{ 1, 0 /tte (tp)
1, 0 /irc
1’ V] /]fC)
{ 1, U /tts (kb))
1, U /tts (tp)
1, 0 /1r3
\ 1, /1t5
1, v /ttd (kb))
T, v /ttd (tp)
i 1, U /ir4
1, 0 /it4
t/buffered streams (8 bvtes)
/Terminal input
L /user:limitiservertpointer
faef tebNz=*=user, limitz=devinf
1y Usr 0y 0 /set by init
] 1, 0, 0, 0
1 use 0, U
1r Uy 0, v
(]

/Disk file control blocks
/usericomm.alt.xnosserveripointer
C/NB buffers must pe on 512 pyte houndaries
Tdef depNzx=user
0, Ur #dbase,
] 14 U Ydbase,
1, U, #abase,
1, U, #dbase,
) 1, U, #dbase,
1, U, #dbase,
11 U, #dbase,
] 1, U, #abase,
1, U, #dbase,
1, U, #Habase,
¢ 1, U, #abase,
1, U, #dbase,
1, 0, #dbase,
' 1, 0, #dabase,
1, 0, #abase,
1, U, #dbase,
1 %def pozr=user
0, 0, #dhase, 0
fagef chlim=a=user
. 0, Vs #Yabase, 0

/to cover initial code
/ set by init

-
©
n
-
3

DO O DODDODODDDDOD

/6ullt=1n process kernels
4
/Filestore driver
dpase:;
" x“1000°, Hdkent, U, reslim+512
0, Uy *=12, 0, u, 0, fsrdev, fstdev
0, Uy 0, 0, 0, 0, 0, 0
L) 0, $>>9, x+4, *+10, 4 % 0

ibase:
® usr, #idle, 0, U
0y Uy *=12, nchu, 16, tchU=12, x“7FFF*, 1
R 5 0
., 0, s5>>R8

Tlist ltemp
Sbegin basic supervisor
ftemp riS

T T B B s i £ A -y
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hgstart:0

fskills0

n

nroset:sx L0’

Fdef thasefNzreslim+9512
Buoasei v

pblim:0

0
L)

/3ve area (x791°)

Wsvcara0
svepswel, 0

0

" #svcal
#svret
Hsvpush

M tHsvpop
#svclaim
Ysvre|

W #svser
#svsel
#svnsym

M “4svrsym
¥svopsym
#svprom

W #svcie
fssveall
#ssveall

@ +#ssveall

waita:0
WMnulico

/Legos vootstrap (x°C07)
D ri0 = Hieg: rll = Hlegt+id
Tm rlc,w(x74°%)
jump wlx5147)
-@1eo:h '[rlTDYSRUochn'r ni

sysident:p 10,°18YS80,V03°
Moo 3,7 1p."
72 % 0
fsave; 0
musava:n: Oy 0, U

fFeOT 8 VY

/ll

/spare

/set bv init
/l'
/snare

/svec argument

/SVC pRSwW
/sve status (new)
/svec VU
/ssve 1
/ssve 2
/save 3
/sve 4
/svec 5
/svec b
/sve [
/sve b
/sve 9
/sve 10
/sve 11
/svc Q2
/ssve 13
/ssve 14
/ssve 15

/walt aueue
/empty strina

/rest of isys boot regs

/spare

%/Resource control bloeks (x“10067)

Sdef ltemp=xlist
Tlist *]listsal(\1)
3
fSdef user=*
Fdef aevinfzusertye
J2def serverzuser+y
Tdef pointerzuserth
fdef bmask=\(s+511)

3

/Unpbuffered streame (4 pvtes)
S /nhul
0, x°8000°
n, x“a0p0”

/ad of using process
/(various) (+s for eof)

/ad of serving pro (or ch a)
/ouffer control pointer

/Devices (* device=code = cb *)

/user:devinf

%def lkchi=x=user, fsr=lkchi,
N, 0
0, U

. Sdef kcuf=+r=user, ochi=keb0+/!,

L

fst=fspr+ll

/fsr

/fst

timerz=#devinf(kebN=pchi)
e+ ¢+ 1 i Lin)y .

ik

® @ e o o
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rassloge 1 ‘ /U0 & no loader codes
(]
®lavel command, despaten, abdn, abdnf, abdnl, kil]
%lavel ferrfail,svao, synU, nth, phase
¢ %def pecomm=call Foecommd

F/initial entrv to system

¢ /Copv Aown from wherever |naded to location zero
/ unavoidahly tortuous code to work even at loe 0
fSdef jJumoriz=x 035017

] rig = jumpori+sys|im=24
r> = &
rd = jumppril

¢ w(8) = p?
bal rl,wl(r3)
Tm r12,wlprt)
¢ stm rl?,w(rd’+x'1’\'~jumnr1)
rl = r1+8
bxle r2,w(x 10"
¢ iump wlreslim)

/Power=fail (x°22°)
‘ D, U, 0

/interrunt psws (x’2R7)

¢ 0, U, x28°, 4illeo /fo fault
Ny Gy x720°, iillea /111legal inst
0, U, x°38°, #illea /machine error
’ intpsw:i, 0, 0, *intser /external int
N, Uy x715°, #illeq /divide error
’

fdef fsrdev=x’0Ng8’, fetdev=x’n(C”

® /isys hootstran (x7507)

Toegin
fdef plk=rt0, Tt=pr15, lpr=pri1y4
’ Tm vlk,regs /(hlk must pe even regq)
stm rlt,w(x*347) /will do
Tr = 1r>>5 /rx
L wo 1t,bhilk /send reauest
cycie

Ss |r,rU
O repeat if \cleap

rd Ir,rQ /nl
jump wlx?7C7) /=>autoload
 ness:o “Zir18yssnN.z,nl
reastimess /r10
Hnesst+l] /r1l
@ xrsac /r1e
r0 = fstdev /r15 (% mini=boot)
h fsrdev,x80” /r14d (at x°78°7)
@ o r0,r0 /(mini=boot)
x“N5007; xTunN(CF~” /autoioad
"em‘l

®def disaple=bL(x779°)
¥ Sdef enmablezh(*), retrans=h(*+1)
faef clerr=o(x+2), pit9=h(%x+3)
b x“80%, x®20°, %x*10°, x"01°

® tonstoresy /set by init
hgstart:0 /"
fskyiljso

& o /spare

Prosetsx LN’
Sdet thasefNzresiim+912

Muoase:o /set bv init
Pblim:0 /"
0 /spare



jump out

€

/iew command: despatch process

desp? )
¢ erase
restore
despatch?
€ siauser
wWOork = Ur temp
findoro
€ if pro = ¢

=0

ptext; b0 ao’,nl, 0

jump khidle
€ finish
exec(pro) = no
ttinout (pro) =
€ dinouti(pro) = t
kpinfpro) = kch
monout (pro) = 0
€ ctoarmlpro) 0
schedule
nroset = proset
€ xstatelpbl = xs
jump khidle

"

@kpattn:
work = 4
cycie

@ findsubhpro

fump kbhidle i
uch = lkep0+1
] cycle
if user(uch
ac = ch;

inout (ph)
tinout{nro)

iopitlpro)
tate [ppl +1

f opro = U
o

) = prots
ch = uch

¢ oc ch,disabie

seteot
siauser
@ cb = gc¢
finish
uch = uch+4
@ uch uch+8
renmeat 1f uch
if errpos # 0

il

e if user(fsr
if user(f
ac = fs
@ else
fskili
finish
[ 2 else
nclpro) =
finisn
@ finish
reneat
Qstate:
work = U
cycle

findsubpro
if pro = 0

ptext; p fr
[ 3 else

osvin ‘o’

ac = work,
® ntext; b “(

ac = khin{o

nsym “)°
] finish

uch = lkeb?

o~ cyg{e

< tchu

JRXTTIFFF’ =

st) = 0

tr wd ac,attn

= erpnos

errpns

ee’, 0

pdec
Kh?,p 0

ro)>>4,; pdec

/none available

/kb as device

/user waitino

/abandon, kill

pro
/running remote program

b

-

-

. =
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osvin ‘0’
ac = work; pdec
o ptext; b “(kb%,0
ac = kbhin{(pro)>>4; pdec
nsym ‘317
£ finish
uch = lkecb?
cycie
o if user(uch)®2x’7FFF’° = pro
space
temp = ucph?: cpname
@ ~osym “!7 1 f user(ucb) < 0
finish
uch = uch+4
b uch = ucht? if uecb > tcoh
repceat 1f uch < colim
newline

® reoveat if oro # 0
jump khidle

fend teletvpe
Brpeyin filestore servicer nrocess
fgef fxnoz=r5, fr=r6, ft=r/
fdef alt=r8, puffr=r9, pos=r10, lim=riil

Bsdef usr=r12, comm=r13, work=rid, otr=riS

/Lommands

W/ buff empty/not ‘ended”’
/ 0/2 read/ wbhack 8/10 err/wback
/ 1/% rback/write 9/11 epr/write
»/ 4 reset (=>0) i2 reset (=>()
/5 reset (=>1) 13 reset (=>])
/6 close i close
w7 close i5 uclose

$def fcode=p (%)

h 'X',’\"'Z'I'Y‘I'U"'U"'K'r'k'
. h U' 0 ’Z'I'Y',’U’I'U'I'K”'h’
tempfile:®

b 7, ,9F°
o

routine respsuwork
response
® 5¢c =0 if ac = x*B01R* /(*reading past endx)
jump out 1f ac »>= 0
ac = acixnyng”’ Zinnipit printina of name
Wendit:
aclusr) = ac
nclusr) = #ferrfail
Wdone:
pointer{cp) = huffr /reset pointer
frelease
¥ Tpsw wlx+4)

0, x+2 /ints off
Sy1auser
® stoo
dkent ; /ints on (but priviieged)
B fcraim /get links
Tm usryuser(co) /user,devint,x,pointer

usr = usrax“7FFF”*
Brestart:

devinfl(ch) = commax 1rFF’

fxno = commabhs’

B comm = comm>>6: alt = comm%63 Zalt xno
comm = comm2>o /teommand
huffr = ptrabmask /buff start (=ptr if empty)

B comm = commil+? if puffr # otr and commi&bé = 0

wrnmi = €fandal ~Amen ) 74 s 1l mctrmme ~Aarie

® o o ©



ac = work
© jump endit 1f ac = U

jump switch if work = 72

nsym work

€ osvim 7,7
ac = txno; phex? /transaction no
if comm = 3 /write
€ nsym “,°
ac = ptrRS11?2 ac = 512 1f ac = 0
nos = huftr; |im = postac
€ nhex
resp
‘ cycle
¢ cycle
ss ft,temp
reneat 1f \clear
¢ wd ft,h(pos)
nos = nos+t+!
renpeat 1f pos # 11m
€ else if comm < ¢ /read, read hack
resp
if ac # 0
(= Tim = bhuffr+5i2; pos = jim=ac
huffr = pos+s /new pointer value
cycile
L cycle

ss fr,temp
reneat 1f \clear
e rd fr,h(pos)
NPOS = nosS+!
reneat 1f oos # 1ym

iump swback if comm # 0 and alt # 0

@ else
finisn
@ seteot 1f ac < 51¢
else
if comm&? # 0
@ if alt # 0
response
nsvin ‘k’: osym “,°
! ac = alt? ohex?
finmisn
devinfl(ch) = U
@ else
ac = acf(usr)
nsvin ‘.7
e nhex
finish
resp
@ finish

fump done
switehse
® it alt = ¢
execlpb) = ewec(usr)
ac = “t°
nrolog
work = stempfile
nstrino
@ resp
alt = ac
finish
swhack?

»

/close, reset
/close

/nidden alt xno
/from first close

/first time
/for puserno
/onen output

/(NB work = s1)

comm = ((comm=1)<<htfxno)<<ntalt /0=>2=>1, 1=>0

jump restart
‘.Qend filestore nandiep
Tend server nrocesses

Broeqin svstem routines
ftemo rl

m%def acz=r0, temp=r1, svm=temn, ph=re

-



comm = ((comm=1)j<<htfxnol)<<ontalt /0=>7=>1,
jump restart

fend filestore nandierp

Tend server processes

@tpeqgin svstem routines
ftemo ril
fdef ac=r0, temp=ri1, svm=temn, ph=re
Bsdet innt=r1?2, outni=rl1s, sl=r1d, s2=r1b
fdef not=5, so=\3%

Broutine restore,r3 /reset nest etc
pp = phase
nplph) = phtusize
P? nolim(ob) = potusize=20
obitlph) = phit(rd)al\1)
selout 0
#® release fsr; release fst
jump out

B/Filestore operations

/FCLALM: ¢claim filestore links
Bfcraio:
claim fsr
claim fst

B fsave = inout(pbd) /save current io
inout(pp) = fsr<<ptfst /set to filestore links
devinf(fsp) = 0 /safety

W return

/FRELEASF: release filestore ]links

Bfreleo:
inout (pb) = fsave
temp = =fskil] /killed?

W fskill = fskillstemp /zero
release fsr, relegse fst
temp = temp\X“FFFI 741 /1e =temp

® jumo wltemn) if temo # U
return

W/PRPULUG: print fs command letter and userno

orloats:

1=>0

temp = aca?’?bs /fs command code

0 psvym temp
jumps puserl 1f temp = “1°  /no userno for
/PUSERNUT print fs userno
Wouseru: :
psvm 7y
ac = userno(execlpb))
® onex?
puseri:®
osvym
. return

L4

L4

/RFSPUNSF: read fs resoonse no

.reSDnU:
newline
’ match “=°
D it so
rhex? ac = ac.s
else
3 rnex
finish
cycile
D rsvm
renpeat 1f sym # n|
2 return

“looon”
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fgef work=ri3d /(saved)
C/print file=name (+ owner if workaS12 # 0)
nroutine pfname
if workaS12 # 0 and s2 # 0 and bL(s?) # U
€ ril si,l6 /swon slt:sé
nstrinng
rll sl,16
€ psvin ‘.7
finish
pstrina
€ return

/FCUMMe filestore communication
€ /ac: operation code (fe command letter)

/ + 256 to supnress error failure
/ + ©1?2 for semarate ownep=name in s?
@/ +102N for second parameter in S2
/s1 land s5”2]: name pointer[ls]
fcO:
push work; work = ac
fclaim v
prolog /command letter, user
€@ opfname
if work&1024 4 0 /second operand?
osym “,°
@ rll sl,lb /swop sltisé
nstrino
rl) si,lb /restore
« finish

response
frelease

@ temo = work; pop work /restore
jumps fserr if aec < 0
return /ce \neg
¢
deverr: /from REFIN, REFOUT
temp = ac
® ac = x"800B° /not found
referpr: /from REFIN, RFFOUT
POD WOrkK
@fserr; /from FLOMM
temp = temp<</ /256 to sian
return 1f temp < U /error supporessed =>
@ ril) sl,ib if ac = x RUDA’ or ac = x"80153°
ferrfail:
restore
® ferr
fail

@ /FFRR: print filestore error messane

ferr0:
if acax 4000 = 0
@ push ac
ostrina; space
pop Aac
® finish
temp = ac&’?bb
jump fO(feswltemnl) if temp <= x”13°
®0:
ntext; b “fs err “, 0
phex?
@®un;
newline
return

@fi:ptext: b “incorrect’,n
jump f0U
forptext: b “not found®,"
jump 00
fatptext: b “exists”,nl,0
raturn

no

[ Y

-



newline
return
@fi:ptext: b “incorrect”,n
jump f0U
forptext: b “not found”,0n
@ jump t0Q
fatptext: b “exists’,nl,n
return
Wfd:ptext; b “1naccessihle’,nl,n
return
fesptext: b “wuota’, 0O
@fex:ntext, b * exceeded’,nl, 0
return
fefintext; o “Files”, 0
o iump fex
fl0:iptext; b ‘Fxtents’, 0
jump fex
Dfesw:
h 0, 0, 0, 0,
#fn=-#f0, 0, 0, 0,
@ 0, U, Hfa=#{0, Hfo=4#f0,
Hitb=#t0, hfd=4f0, #te=#f0, Hfef=#f0,
ﬂf‘U'H#UI 0, Uy #Hfa=#{0n

@
/IND: time of dav
@fodU!
fclaim

ptext; o “a’,nl,0
@ s2 = nl; rstring
frelease
Q return
$/Reference inout Toutput) stream
/aci Uslsds3d (+256 to suppress error)

@/ (+512 for separate owner=name)

/ (tnpreserved unless errpr)
/s1 [s?]l* string ad (preserved)
@/REFNUT
routn;
ac = acls
B/+ReFIN
riny?
puUsh work

@B/ work = ac®(st+3) /(unsatisfactory: rethink)

/ sve [yworktx®1000° /select
/ svc [ywork+x A000° /close
® work = plst) /lenath
temp = work
iump refend if temp = 0

B if o(st+41) & *,° /uisk file
temp = acax’Fy’ /editor?
temp = deoh if temo < dcho

] claim temp
nush temn
fclaim

» work = ac
ac = ac>>15+7s° /input:’s’, output:’t’
oroloy

£} nfname
response
frelease

@ non temp
it aec < 0 /error

release temp

D temp = work /saved ac

jump refepr
finish
() ac = act+(1<<12) if work < 0 /disk write

devinf(temnn) = e /feomm,

® & @ ¢



ac = work

€ else /Device
if work = 1 /just 7,7
temp = inoutN(np)
@ else
temp = pls1+2)R95 /tirst letter
if temo = “N°
@ temp = U

else 1f temp = “1°
temp = ttinout(ph)

e else
jump deverr if temn # “L°
work = (b(esl+4)="0")<<l

L iump deverr if work <= U or work >= tchy
temp = (fsrtwork)<<g+fst+work
finish
@ finish
temp = temn>>8 1f ac >= 0 /input
temp = temparhs
@ if tempgB # 0 /link = dedicated device
claim temp 1f user(temn) # pb
finien

@ finmish
WOPK = aca&i<<i+ph
work work+t if ac < 0
® inn(work) = temp
refend:
work = acals+5’)

"ni

@ suc 7,work+x”1000° /select (1000 in case old prog)

NDOD Work
ac = acal\s)
L return

/RFFALL : Reference all streams

@reflo; \
sl = #inname(pb)
ac = 1

® cycle

refin ac,s!
sl = s1+20

& ac = act!
remeat 1f ac < 4
ac = 1

® cycie

refout ac,sl
sl = s1+”20
@ ac = actl
repeat 1f ac < ¢
selin 1; sejout 1
¢ return

/INSTRFAM

@instn;
ac = insno(ph)
instt:
® oc = ac>>1
return
JOUTSTREAM
@ocutstos

ac = outsno(p,b)

jump instl]
2/Close output stream (old version)
ocloutn:

AC = acts

/Close (input) stream (0ld version)
f@hc?ihuz .
temp = ac; svc /,temptx”1000° /select stream
tumo clouth Y arm < 0

s - i3 -

¢ =



f/Close output stream (old version)
ocloutn:
ac = acts

/Close (input) stream (0ld version)

@oclinu:
temp = ac,; sve /,temptx”1000° /select stream
jump clouth if ar < 0
i
/CLUSIN: close current 1nput stream
clind:

@ ac = 0

ind(insno(pu)+Pu) = ac
temp = inch(pn)

D release temp if temp 4 inU(ph)

incolph) = ¢

" return

/CLUSUT: eclose ecurrent output stream
clouty:

ac = 0

ind(outsno(ph)+ph) = ac

temp = outcb(ph)

@ if temp >= gebh /disk
ac = pointer(temnn)®(\omask) ,
service temp 1f ac # U /wWwrite last block

¢ ] ac = devinf(temp)
if ac # 0

ac = aclx’hA(0y” /close
@ devinf(temrn) = ae
service temp
finish
@ finisnh
if temp < kcghy /link
v nsvm steot
@ finisn
release temp
outchinp) = 0
@ return

/RESETTN: reset current input stream
Prsinon;
ac = 0
setinu:
@ sve 7,x"u000°
return

B/RFSFINUT: peset current outnut stream
rsouti:
ac = U
sve T,x"N0yny“+s
return

B /Process terpination
fdef err=prl13
fSredef workz=rlS5 /same as Supervisor temp
/Machine 1nterrunt, usually illenal inst
illea:

® eopsr temp,temp /aet I1nt address
ac = wltemn) /get users status
work = wltemn+?) /and address

B fump Wlx) if acyx’NINQ’ = 0 /svstem = fatal
err = “1°<<g+ i’
jumps abdni
)
/ARANDON
abAdAn
D err = “5°<<Bt %’
abdnn:

-
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work = U

®apdnt:
restore
resetcursor
S psym T’

if err >= 0
Sym = err>>p
Dsym sym
sym = errs?55
Dsvm Svm
® elise
rl o= rt4 /xrllt is Supervisor cb
cbname
- finish
space
ac = work; phex
® ewline

/+FATL
®faioe
Wwork = #outuflphts) /out slot 3
cycle
temp = olwoprk)
release temp /orevent normal closinag
h{work) = 0
b WOork = work=2?

reoeat 1f work > #outilph)
jumps ign

®L i
WOPrK = 5
cycle

hd selout work

resetout
Wwork = work=1
® repeat if work > U

ign:

- restore
resetcursor
selin 0

®  jgnore

/5TuP: close streams and terminate
®ctoph:
restore .
work = 5 /close streams
® cycle
selin work
closin
selout work
closout
WOPrk = work=1
® repeat if work > 0
release bg

it cfparm(pp) = N /not obeving command file
- work = debl /release buffers
cycle
release work
L4 WOork = work+f
repeat 1f work <= colim
release =| /stop

® finisn
jump command

@®/1uS17c: define nest size

ns0:
clh ac,176
@ it less

nolim(pb) = pPohtusize=ac
return

® 5 » & & & @& o
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“ 'I!‘lallk
fump command

@®/1iS17c: define nest sj
ns03;
C‘h 3Crl7b
@ if less
npolim(pb) = pot+usi
return
P finmisn
WOrk = ac
ac = ’ﬂ'<<p-f'e'
@  jump abhdani

ze

Ze=acC

@ o o ¢

$/Tnput/output routines
»

fdef clearcc=x"0511° /chhe rl,rd

ftemn /temn,sym used explicitly
@

/IGNORF: skiop pengina innut (not good enouah)

ighicyele
® temp = inch(pp)
it temn = ttinloph)
ac = pointer(temp)
] if aec = 1Timit(temp
ac = server(temo
return 1f ac >=

£ ] finisn
finish
rsvim

@ repeat 1f sym >= ( 3
return

W/5K[P: skip spaces
sk0limatch 7
iump sky 1 f zero
@ return

/ATTEND: get attention
WBattystenn = execloh)
ac = =attnl(temn)
attnftenn) = attn(te
I temp = =ac
ac = temo
return
w

Ttemn rl

) /no data available

)

#thase /server not active

Nng sym #

reqgquest

mp)tac /clear

/(settina c¢)

"’

=>

/RESFICURSNK: set video cursor te hottom of screen

@rcursu:
3¢ = viast<<®

/SFICURSNK: set video cursor

@®scurso:
PSVM esc

L4

/Bantam

L4

it vtypeflexec(rd)) > U /VTH?
& psvm ‘Y’
sym = A3Cc<<3>>]1,;, psym sym+”
else
» psym “X°
Sym T Ac<<3>>11; psym sym+t+”’

psym escs psvm ‘Y’
® finish
Sym =T acd5%
sym = 79 1f sym > 79
® osym syt
devinflttout(pb)) =
return
»
/JCLEARLINE® eclear rest
cleary:
® osym esc

» Y A . Y .

ac

of video

1ine

@@ ©® ©® ©® @ © @ @ e @ e
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WOork = U

@abdnt:
restore
resetcursor

€ psym x”

if err >= 0
Sym = err>>5

[ osym sym
sym = eprrg?255

NDsSvyYm svm

® cise
rio= rty
coname
® finish
space
ac = work; phex

® rnewline

/+FATL
®raio:
work = #outuflphtsh)
cycle
temp = plwork)
release temp
h(work) = 0
' Work = woprk=?

reoeat 1f work > #out(lph)

jumps ign
®@virg:
wWOorK = 3
cycle
selout work
resetout
WOPK = work=1
® reoeat if work > U

ign:
restore
resetcursor
selin 0
® ignore

/xrlll is Supervisor cb

/out slot 3

/orevent normal closing

/8TUP: close streams and terminate

@stopn;
restore
work = 3%
@ cycle
selin work
closin
C selout work
closout
WOPrK = work=1
® repeat if work » @
release bhg
it cfparm(pb) = 0

' work = dephd
cycle
release work
@ WOrk = wopk+f

repeat 1f work <= eplim

release =~|
® finisnh
fump command

®/18S17c: define nest size
ns03
clh ac,176
@ it less

nolim(pb) = pbtusize=-ac

return

/close streams

/not obeving command file
/release buffers

/stop

-

. £ ® »

e
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jump command

@®/1S17c: define nest sjze
nsN:
clh ac,176
@ it less
nolim(pb) = pPbtusize=ac
return
® finmisn
WOrk = ac
ac = ’h'((nf'e'
@ jump abani

$/Tnout/output routines

»

fdef clearcc=x‘uS511° /clhe Prl,pr1

E

Rtemn /tamn,sym used explicitly

/IGNORF: skio pendina input (not good enouah)

ighicyele
D temp = inch(pb)
it temn = ttinlph)
ac = pointer(temn)

] if ac = limit(rtemp) /no data available

ac = server(temp)

return 1f ac >= #tbhaseN /server not active

2 finisn
finish

) rsvim

@ repeat if sym >z 0 and sym # )}
return

B/s5KiP: skip spaces
sk0imatch *° °
jump sky 1f zero
%O return

_/ATTEND: get attention request

WBattystenn = execloh)
ac = =attn(temn)

n attnftemp) = attn(temp)tac /clear

@ temp = =ac
ac = temp /(settina cc¢)
return

w

Ftemn rl

/RESFICURSNK: set video cursor te hottom of screen

@rcurso:
ac = vlast<<?®
/SETCURSNK: set video cursor
scursy:
PSVM esc

it vtypeflexec(rb)) > 0 /NTH?
@ psvym “Y°*
sym = ac<<3i>>]1; psym sym+”® °
el|lse /Bantam
» psym “X°
sSym T Ac<<3>>11; psym symt+’ °

psym escs osvm ‘Y’
® finish
sym = acRgS5
sym = 79 1f sym > 79
® osym sva+® *
devinflttout(pb)) = ac
return
»
/CLEARLINE: eclear rest of video line
cleary:
DsSym esc
1f vtvpneleveer(nn)) > O VTS

L]

@@ © e e e ¢ ¢ @ e e @ e
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L v

DsSvYm X
® .ise
otext; v “T7,1,0 /(plus £,
finisn
@ ac = =2 /(ese is counted)

/Bantam
lier)

devintfttout(ph)) = devinf(ttout(ph))+ac

return
&

Stemp

@/TFSTOTL: test aigit
/Kead and map to (U*9 1f so
tdf:nsvm

® if synm >= *0° and sym <= ‘97

rsvim
sym = sym=“0°
« clearce
finish
return

L
/JTESTLFT: test jetter
/Read and map to 0:2% if so
®t10:nsym
if sym »>= “A°
sym = symg9hH

@ it svm <= “/°
rSvVm
sym = symg95="A"7
L4 clearce
finisn
finisn
return

/RHEX: read hex
®@rho:skip: ac = 0
cycle
testdia
L it \zero
sym = syms95
testlet if sym <= “F°

e return 1f \zero
sym = symt+10
finish
& ac = ac<<y4+svym
repeal

Q/Pl4tY: print nex
ph?sac = ac<<p+x o0’
sym = 0
jumps oht
phDisym = x“8000°
phiicyele
ril ac,4
return 1 f ac = U
Sym = sym=9
!? sym = sym+7 if svm > 0
psym svn+ 9°
sym = 0
'; repeat

/CRNAMFE: print ¢b mnemonic
@3Gef chz=r]

conuzs
it ¢cb < tcho
L if cha® = 0
nsvm ‘t°
else
B nsvm “1°
finish

if chball = 0

/*ce non=2 if falsex

/xcc non=z if falsex

/marker

/rotate next digit to sym
/finished =>

/lA':'F'

/uevice
/tt not link

/1n not out

-



conu:

if ¢ch < tcho /uevice
[ ] if chaf = 0 /tt not link
osvym ‘t°
else
e ] nsvm 17
finish
if chall = 0 /in not out
® nsym “r’
else
nsvin “t°
@® finish

ac = ch>>4
else 1f cb < dcoh
D ac = (cb=tcof+8)>>3
ntext,; kb ,u
else 1f co # oo

B psym ‘b’
ac = (cbh=deb0+8)>>2
else
» ntext, o “hg=7,0
ac = topstore~hygstart+1
finish
@ opdec
return

AV/RDEC: read deecimgl
rafiskios ac = 0
cycle
D testdio _
return 1f \zero
ac = ac<k<]

» sym = sym+tac
AC = ac<<Z2+svm /10%kac+sym
repeat
®

/PDEC: print decimal
pdlisym = ac

@ it svm # 0
ac = 02 dnh ac,cifONU
ac = ac<<l+] /é*rem t+ flaa
o while sym = 0 /num < 100600
sym = aci ac = 5
mhu aceac . /complete mult by 10
. dh ac,ciNV0Q
AaCc = ac<<}
renpeat
@ finish,
cycle
psym sym+ 07
® sym = ac?! ac = 5

mhu aceac
dh ac,cl0uny
» ac = ac<<|
remeat 1f ac # U
return
@c10000210000

/RSTRING: read strino

B/s1: dest ad [(preserved)
/s?2: terminator fpreserved!
rsfliac = 0

® cycle
rsvm
exit 1f sym <= s?
» sl = s1+1, ac = ac+l

h(sl) = sym
repeat 1f sl # no(pp) /safety
® s1 = st=ac: b(sl1) = ac
return

® ©

¢ @

L
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©/PSIRING: print string
/s1l: strina aa (presepved]
psNiac = U
® uhile ac # bfs1)
ac = actl; svm = pl(sltac)
pDsSym Svin
® repeat
return

@/PTEXT: print text

nt0:
temp = no(ppase) /3wop nest,r?3 (can’t use pop,push)
€@ rs5 = rI-w(temp) /a=0
witemp) = w(temp)+rj} /b+a~b = a
temp = wltemo)=pr3 /a=(a=bh) = b
® cycie

r3 = oftemn): temp = tempn+1
exit 1f r5 = 0

L 3 osym r3
reneat
temp = (temp+l)>>]<<t /even up

® poo rj
jump wlitemn)

@ /0NFuL INE
nl10:psym nl
return

/SPACE
spfipsym
‘ return

ftemn ri
nroutine crossref
sym = sym="1"
® if svim >= 0 and sym < 4

sym = sym<</? s}l = sl+sym /+ =#/
sym = sym<<¢2? sl = sl+sym /+ %16 = + %20
- return
finish

ac = sym+t(=7<<s+717)
® jumo abdno

/RNAME T read name
®/s1: dest ad (preserved)
rnfiskip? ac = U
if svm = “%° /oarm macro
¢ push s2; s2 = sl
sl = cfparminpdl
jump svnh if s1 = 0
s] = pointer(s1)fbmask
rsvm
rsyin
crossref
match “=°
ac = U
while ac # bfls1)
s¢ = s52+1; ac =T ac+i
his?2) = bh(si+ac)
remeat
sl = s?; pon s?
fump rn0 1 f ac = 0
ac = act’2H6
finish
cycile
nsvini
exit 1f sym <=
rsvm

/redundant

e & » & =~

@

’ L4 L4 L4 L4

or sym = “,* opr sym = “/° or sym = “;°

s & » & » S » H » s » & »

-

-
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sl = s7?; poo s?
fump rnQ 1f ac
L ac = act’H6
finish
cycie
D nsvim
exit 1f sym <=
rsvin
® sym = symi3g
it ac < 19
h(si+1l) = sym
] sl = s1+1; ac
finish
remeat
® ac = acs?55
sl = st=ac? b(s1) = ac
return

i
<

L4

or sym

act+l

»
/KPAPM: read parameters
fdet count=s?, terminator=r9
Pronisl = ginnamelph)
innl = st
cycle
count = 13
cycle
rname
® sl = s1+¢2y
count = count=1
exit 1f count = 0
@ match 7, °
reneat»
skip
® jump svn0O if svm = 7,7
exit 1f s1 = #nrouname(pb)
outn! = s}
P match “/°
reneat
rsvim
/" terminator = svm
selout 5
nsvm ‘{7
@ jumo roS

/Print command
®ocommo e
sl = #oroaname(ph)
nstrina; space
@® s| = innt; s? = s}
cycile
if olst) & 0

® it s1 >= outnl and outn] > s? /first output

psym /77 a2 = outnl
finish
while s¢ < st
osyimn ", °
) ag = s2+720
»® repeat
nstring
i fimisn
® si = s1+2v
repeat 1f sl # #orogname(ph)
return

®

®
rpS:
ncomm
D newline
selout 0
/+FNVINED r0 oreserved)
Denvis

rE = avearimes)

- -

= "% opr sym = /7

/standardise case

.
[

/nl or

/monitor output

/proaname

@ o

U.

@ @ @ @

-
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ro =
® innl
outnt
sl =

e cycle

if

r

« fin
s

s

<« rd
s
renea

® < -

retur

®syno:
selou
Dtext
® e
rsvy
nsv
® rereas
fail

®/5Muvie

sm0z:ac
/BMUVE :

®Hno;

while
h(s

sl

ac
repea
retur

/SAPPEN
®sa0;
/ aC =
/ temn
®/ ors?
/ 87
/ s
.V Jumn

/SCUMP e
®scn:ac

cycle
exi

@ axi
ac

renen

retur

/SFINDe
@/s1; st
/s2: sv
/ac <=

@sf0;ac
cycle

ac
repea
retur

= blst1)+]

#unameAry)
= Ainname(ph)
= Houtname(ph)

"

innty rtl = ¢

outnl
rlly Pl o= g

s 1
1o
1sh

= plst) /1

= 6 f s¢ # 0 and o(s1+1)
= pll<<iytsg?

= s1+2y

t v f sl % #programeflph)

1innt; 5?2 = autpt

n

"

t U
e b Fn? 7,0

in
m Svim
t 1f sym >z

’ L4

Striny move - 51 => g
bhulk move == ac bvtes,

ac > U

2) = h(s}l)

= s+, 57 = e2+1
= ac=1

t

n

L string ampend

h(sl)

= b(sd)tac

) = temp
sé+temp=ac+]
sl+1

hmO

string compare
= U

t 1f b(sltac) #

t if b(sl1) = ac

= actl; s?2 = s/2+}]
t

n

/¢

find svmhol in strina
rino ad |preserved]
mhol Tpreserved)

lenath of pre=stpring (=1
= blfsl) /lengtn

= ac=1
t 7 f ac >= 9 and b(sitact
n /c

enath
# l.' /f]

)

/lenath+1

sl => g2

ls?) /ce non=zero

c zero

it symhol

1) # s?

/set uo parm tvpes

le

all updated

not found)

c 7 itf found

@/0FFAULT: apply defaults

to parm Strinas

fdet p=r%, d=ré,
_Sdef tvpes=ri1y

def|0;
envinfo

dmax=rt /(xb,unam,cnam)

/7t cet sini

ot

” 5 » @

2

"

»

®
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return

/ce 7 itf found

JDFFAULT: apply defaults to parm Strinas
Tdef p=rS, d=rb, dmax=rs /(xb,unam,cnam)

Fdef tvoes=riuy

def|0:
envinfo
W@ 4 = ac: dmax = ofd)+d
o = innj

cycle
@ types = types<<y
sl = 0
cycile
® ac = 0
ac = D0d+1) if d # dmax
exit 1f ac # =7
@ sl = innt; svm = o(d+2)
crossref
A = Ad+?
] if ac = "4°

if tvpes < 0
s¢Z = p? oscomp
@ if so
selout 0

/to set innl etc

and ac # “H°

/file

ntext; o “Nverwrite 7,0

if ac # N0

s¢ = 5241 if s?2 # o+19

» h(s2) = sym
finisn
reneat
® s¢ = s?=p
h(n) = 52
D = nt”0
» if sv = “/°
p = outnl;, tvoes = rt1l
finian
0 reoceat 1f o # #proaname(n0)
fump env0

D/VF s data vet

/end of parm strina
/parm string empty
/crossref present

/take default extension

& pstrina, psym “¢°
newline
fail
() finish
finish
sl = v
d finisn
repeat
s = pfip)+n
] it s?2 = p
it st # 0
smove, s?2 = s2=1
o finisn
ac = 1
e|se
i sym = ac; ac = 0
if sym = ‘27
‘sl = s?
» cycle
sl = s1=1
ac = oflst+1)="2"7
f ] repeat 1f ac # U and st # o
finisn
finish
(] while d # AdAunax
A = d+
sym = h(d)
] axit 1f sym = “,° or svam

= l/l

@ @ o

L
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Ftemn /sym used explicitly

LAY sp=ril, gnz=r|f8 /stack pointer, aram pointer
fdef gstack=store, stsizezh
Tdef veall=9g

dvok?
sym = sym<<§ /Test for unambiauous end
® ac = act256 if svm = plap) and sn = Hastack(pb) /(ouch)
Sym = sym2>>§
ap = gr=aramfph) /base relative
- clearce
dvout ;
stm sp,save(pb+d) /preservina ...
jumps dvend
Avfails
AC = =2
.f*.verml:
Tm r1d,save(po) /' eee CC
return

Avig;
stm rlf,save(ph)
® - - Aastack(pb)
ap = ac=256 )
Tm so,save(pht) 1f op < 0 /not initial call

® cycle
ap = gntaram(ph) /ahsolute
ac = nlygn) /next component
(] ap = gp+? /assume ? hytes
if aec >z peall
it ac > ncall /svyimbol match
L ac = aclil3¢ if sym >= 94
jump dvok if ae = sym /direct match
if acale® # 0 /ranoce
' ap = ago+1 /5 bvtes
if ac <= svm+128 /min<=sym
ac = bfygn=2)
L4 ac = acl?2 if sym >= 94
iump dvok §f ac >z svm+1P28 /sym<=max =>
finish
L finisnh /no match
alee /start of phrase
jump dvfail if sn = #gstack(pb+stsize)
@ ac = yn=aramfiph) /base relative
b(sp) = ac? sp = so+l
finish
[ op = pfgn=1) /alternative or phrase=-start
fump dvfall if go = 255 /no alternative =>
eise 1f ac # 0 /user action
& ap = gp=1 /1 bvte only
ap = gp=aram(ph) /base relative (cc q)
fump dvout
@ else /end of phrase
it so = #ystack(ob) /stack empty
ac = =1 /termination
¢ iump dvend
finisn
sp = so=1,;, gn = b(sp)
L finish
reneat
Ftemo ri
¢

®/Gramnar for streams
$fmacro phrase n
Tdef n=za=#suram
DMredef p=n
Send
Crodof o=

T



./«'Jr'ammar‘ for streams
fmacro phrase n
Tdef n=a=dsuram
@%redef p=n

fSenay
Sredef p=y
o)
sgram;
/ ‘l : 'A".'?’ d : 'O"‘\f’

Mident =>  (1,d)x
ohrase 1dent
h 'A'f'dp,'Z'#YBP,n*H‘p
—;‘ 'U'+1dﬂ,'9'+18q,n+0,

1tl,0+5,
(4]
Mname => ("." (1(i42)Y2)7, "s"
/ (""" ydent)x

phrase naime
Dh ‘ "nf”l
11,040,
, “JTuntt i/,
;’ 'A'+1dﬂp'£'1'1d"*,n+1br
TATHI28, LT 12%, 0115,
TUTH12R, 794128 ,p115,
11,0429,
'\D"V‘fpjr
ncall,ident+7%,
11r0+29,
pcall,ident,
'.',n+?90
ncall,ident,
10135,
ncall,ident+3,
‘@ 11,0+29,
0
pPhrase group
®b pcall,name,
Yy iot10,
ocall,name,
9 ',',n+10:
ncall,name,
n
@nhrase comm
h 'a/',n+?,
ncall,name,
L A O =
Phrase parm
b ncall,aroun,
o) /T itk
pcall,aroun,
“iept13,
DT 128,11 26412% ,041 5,
11,0+8,
nl,255,

D

o

(5

©

/Mateh 1nput to format
N/ ac® phrase letter
/ sil: Adest

/fmutac = ac!ZSo
N/ work = si

/ c¢cvcle

/ nsym
S/ cvcle

/ vet

/ repeat if g
S/ ex1t if \zero

/ revm

ident, 1dent

/initial

call

("." ia

D

to vet

nt)?)

@ L

@

©

@ © @ @

e @



- -

N
¢

e/ work

= work+l

/ work = work=1 if work = no(pb)

/ blwork) = sym
e/, tinish

/  repeat it acu?5h = 0

/ blst) = work=si /enter length of string
e, 1f ac > U

/ tenn = 0

/  else
e/ ac = ac+l

/  finish

/ return

$/resident utilities

Stemp ri
®/ider ac=rf, temoz=rl, symz=rl, po=r?

Sdef xb=r5, unam=ré

/vdef terminator=r9, intvpes=r1u, nuttypes=rili
L IBTY; nerr=?256, owner=51¢2, double=1024

Emacro move sisil,A[s2])
sl=s: sg2=d
smove

?emj _

fmacro como st1(sil,st?(s?)
sl=st]l: s¢g=st¢
sCcomn

fendy

/command taole

.ctau:

b 3,set®, o,%delete’, 6, rename’, 6, reverm’,
0, 1,727, 1,%s8°, 5,°11bh°,

‘. “:'echo'r 11'0'1 b"starf': qI'SfOD’I
S, quote’, 3,°spy’, 3,%who’,
S¢r°legos®, 5,%1000n’, 6,logoff”,

. 1,']', Sp'PmntV" 3;'t0d': ll""

cswitchs
‘1%, 4%, ‘u’tdounle, ‘e’tdouble
®iget felimzx
Axfin, #ed, #show, #lihry
#echo, #orint, #loocon, #loaoff

® “quote, #spy, #who
x“Cu%, #looon, #lonoff
#show, #empty, #todp, #trans

®rcef entlim=+, climzent]im

$lavel lInad

foegin command processor

/acz=ry,temnz=ri,phzr,xh=r5,unam=ro
/terminafor=rv,lntvuos=r1u.outtyoes=r11
@%def workz=r3, countzri4, poszr/

Rdef inoutli=inouti+e, inoutZ=inout!+2, 1nout3=inoutl+

Rdef ok=\negy

system:o o, isys8y”

coromib 3,717, 80h,comm

®/0bev command file

cfile:
nsvm /provoke input
D ac = in0(pbl+cfoarm(pd) /save current in0, cfparm

work = 1nllph)
in0(pb) = work

2 »

® & S5 »




_——

corom:bh 3,7} 7,s0h,comm

®/0bev command file
cfile:
nsvm
N ac = inUfph)+cfoarm(nn)
WOork = 1nlfph)
ind(pb) = work
N it pointer(work)251) < 122
claim dcho
work = temp
@ finish
s¢ = pointer(work)®bmask
w(se+1”20) = ac
Y efparmfphl = wWork
si = 1nnt; ac = 120
hinnve
/+ Initial entry
command:
M po = phase
aram(ph) = #saram
inoutl(ph) inout?(on)
Y inoute(ph) 0
inout3fph) U
selyin 0O
S selout U
promot #cprom
sl = #prognamel(ph)
\,’ Mafch '(.U'
if so and tonstore > {
) rname
® roarm
fclaim
ac = “2°: prology
N Dcomm
response
_ if ac < 0
o frelease
ferr
fail
] finish

i

o

/provoke 1nput
/save current in0, cfparm

/not enough space

/obutfer start (dest)

/source, parm size

/test for ‘“remote’ marker

/command word

/print command

release fst /convention: to allow killina

selout U
o cycle
rsvm
sym = symg”h%
D exit 1f sym = eot
NSV Sym
reneat
& frelease ’
stop
finish
D rname
s¢ = /ctab? nos = fcswiten

cycle
-@ scomp
exit 1f so
cycle
& s¢ = s2+1

repeat 1f b(s2) > 3¢
POS = pPost?
N repeat 1f pos # eclim
roarm
prompt O
ac = wlipos)
if pos < felim
fcomm
stop
€ 13 e by

/relay report output to tt

/Look up

/read parameters

L



tump wlae) 1f ros < entivin
/not resident function
sl = #prognamel(ph)

~ sg = 7.7 /test owner~name present
sfind
work = ac
® it sork <0 /none nresent
s8¢ = #system /try 1SYSH0D fipst
else
~ s = 0
finish
count = h(sl) /lenath
® 1H(si) = count+t3d /for extension
POsS = sj+count /end of name
h(postl) = “:° /for “:xi’®, ‘ici”
® bh(post+d) = “i°
cycle
h(nost+t?) = “x° / rxi’
L refin 3+nerprtowner,si /try as execute file
fump load if ok /found =>
h(rost?) = ‘¢’ /7rci”
-~ refin t+nerrtowner,sit /try as command file
jumo cfile 1f ok /found =>

exit 1f work >= 0
s2 = #1ibname(xb)
work = 1
repeat
hisli) count /restore
if s2 = 0 /explicit owner=name

"

fump load if ok
finish
ntext; o ‘Command “,0
® ferr
fail
./ eprror renoorts
exXerno:

ntext; D Nol7,nl,0

® .
pprom:b 7,° Pass:’,stx

mail:o 4y, mail”’
offib 3,%°0fF°

routine readnassrwork

if olsl) = U /no pass 1n command
oromot #pprom
rname
match ni
L jump syn? if not
finish

jump out

loaon:
loaoff:
it usernolxpl # 0 _ /currently logaed on
jump exerno if xstatelxol # 1
sl = #null
3 ac = nerrt’n’; feomm /loaoff
ferr 1f nea
finisn
' h{unam) = 0
Tibhname [xpl = 0

userno fxb} = 0
N monout(ph) = ¢
if plinnt) = ¢ /no (new) username
newline; stopo

refin 3+nerrtowner,st /last resort: no extension

s & » = 2 » e & 2 = 9



a)

D

ferr 1f nea
finisn
h{(unam) = 0
Tibname [¥xp! = 0
userno xbj
monout (ph)

{EI £
< <

if ofinnt) = o /no (new)

newline,; stop
finish
sl = innt+”0 /input
readnass
sc s1, s1' = inni
ac “17+double, fecomm /logon
usernofxh} = ac
move st,unam
move unam,#|lipname(xb)
sl = #sysident
refin 1,s1 /system
nstrinao; sbace
sl = 1nnt; s2 = =1
rstrina; pstring

imon

s¢ = Amail
refin 2+nerrtowner,sunam
if ok
otext; o “You have maiyl’, nl, 0
finish

xtins

stop

whos

sl = unam

Sost;

i

pstrina; newline
stop

todps:

tod
jump psi

librv:

Py

e

move st,#lipnamel(xh)
stop

mpcho:

.
\

o
-

,)

work = U

comp sl1,Hoff

work = ttoutlph) 1f not
monout (ph) = work

stop

auote;

readnass
7 .

ac = ‘a’: fcomm
stop

enntv.:

fail 1f b(sl) = 0
stop

/5Dy
Tdef ad=ro

,\5prom:h 1,7/7°

Spy.:npromnpt #sprom

match nj
stop 1f so
rhex

aAad = ac

promnt U
Aottty = 1

name 2

messadge

username

=

«

o




sSkip
match nj
it not
raec
rsym
count = acg
iump spy 1 f ecount
finish
ac = ad; phex

nsym “:°
Work = count
cycle

ac = wlad)

Dhex: sSpace

ad = ad+?; wnark =
reneat 1f work >
match “=°
it so

rnex

w(ad=2) = ac
finisn

reneat

Tend command processina

fbegin loader
ac=rl,pendzry, symzrl,item=rl, lstart=r3}
lend=pr7

fdet
"‘def
fde f
fdef

loc=pr, formatzro,
wordzrp
razri?, rhzri=s

/Read f=hit jtem
~Stemn
®routine cetitem,ra
item = pend

if 1tem < 0

' rsvm

: pend = sym®15

L item = svm>>1
else

_ pend = =1

® finisn
jump out

Stemo ri

/Kead word (2 items)

rout

ine aetword,ro

word = |
cycle

aetitem

WOrd = word<<yg
exit 1f carrv
Wword = wordtitem

‘ reneat
Word = wordtitem
jump out

rout

ine nutword, rp

wlloe) = word

1. ci

if

fi

h Toe,lendg
less

lToe = 1oe+?
iump out

n1sh

= 0

WwWork=]

ptext; b “Too bia’, nl, 0

Ny fail

w(LOad obiect file

/item=sym=ri

fump moan if svm < 0 /premature endeof=file

/item on I=half

/markerp

/last item =>

=>

® » 5 5 5 »

® »




if less
loe = loc+?
' iump out
finish

ntext; b “Too bin’,

9 fail

/Load obiect file
®oad:
nsym: format = svm
if tormat = X*Fg°
® claim #dep?

Istart = pointer(r1)

lenu = Istart+5]1

else
claim bqg
Istart = pastart
‘R lend = topstore
nsize 0
finish
8 loec = lIstart
pend = =1
10

D aetitenm
jump 10(1swiiteml)

Vb
aetword
loe = word+istart
W3 5ump 10
110
aetword
N bputword
152
aetword
W81 :iputword
fump 10
T11:
N qetword
putword
19
™ acetword
word = wordtlstart
fump | R]
M1s;
aetitem
if 1tem = 0
4 ) netwoprd
aetword
finish
D jump 10

12216217
Sri211% 14

/format byte (will be

/mini=proaram
/load to aisk huffer

/load to background

/assume will be réd corrupter

/1oader code
/switch on 1t

/set loc counter

/t+ togale (7)
/4 bvtes abs

/+ & bytes abs

/4 bytes rel

/+ ¢ bytes rel

/the “F% of °FO0° etc

/skip seanum
/skip checksum

moanstptext: b “Proaram corrunt?, nl, 0

fail
\ ‘
lisclosin
selin 1

V41 f format < xF1°

ppitlph) = phit(op)+1
rS = pby; r?2 = loe

A ri3 = lstart: ri
P13 = rl344 it wlp15+2)
hal riS,w(ri3) '
apandon
finish

envinto
fump wllstart)

/oild formats

= x“A/?2E° /BCFL module

ignored)



Tswib #10=810, gll=410, #]2=%4]0, ¥13=-410,
® -0, F15=410, Hib=#]0, #1/=#10,
HIA=#]10, #19=#10, #110=410, #111=-410,
Hi12=810, H115=d10, #i14=410, H*]15=41¢

fend loader
®2000in transfer

Sdef chars=r3%, |ines=pr7
Tdef terminator=r9,intvpes=ri{,outtynes=ril

orint:;
s = #lp /outnut to printer
® outtypes = x*500° / which is a file
trans:
if terminator = nj
[ ] intypes = intypesax’aFF°
outtvpes = outtymesaintynes
if intypes = x°600° and outtypes = intvpes
L ac = ‘o’+douhle /filestore copy
fcomm
stop
L finish
ac = x“FFFF*
else
. rdecs rsvm
finisn

lTines = ac? chaprs = 0
® rcfout 1,52

cycle /for each file
refin 1,innl
[ cycle
rsvm
exit 1f sym < 0
*® chars = ehars+l

DsSym sym
if sym = nl

® lines = linegs=1
stop 1f lines = 0
finish
e rereat
closin

innl = innt+?20
® reoeat i f innl < outni
selout 0
ac = chars
® ociec: newline
stop

®cony
fbeyin ecce (screen editina version)

/Registers

Stemp ri

Sdet ac=rU, sym=ri,temp=ri, work=r3,retz=rj}
Sdef line=rS

fdet pendz=r4, rcretz=rb /command 1nput
'/ e=rld, min=rb, noz=rj /execution
fdef ci=ré, code=r9, text=ri0, num=ril

faget ti=r1?2, chain=r13, tyoe=prtd4, item=r1S /command
®/ Ibeaz=r1?, lJlend=rl?, pop=rild, fo=rlS /execution

fdef ¢c=0, t=?2, n=4 /code,text,num fields

@0t nax! 1N=9y
fdef sn=\3%, not=3

N8macro var n,of2}
Tadef n=pase
Sredef basez=w(#paseth)

® =

-

L2 »



fdef c=0, t=2, n=4
@1 max1lin=9y
Tdef sn=\3%, not=3%

Memacro var n,ofe)

fFaef n=pase

fredef basezw(#paseth)
‘?enu

Tdef vasezsavelph)

Jvar lpegi

var lend!

var ppl
Jvar fp1

var killedg
var limit
Wvar secfn

var sin

var outonlocks
Bvar ms

var mj

var clim

“var mode

var casing
var error
Jvar sbeq

var slim

$def 1nZ2=oCinoutN+a)

T -.- " ¥ R . B T TR - I

/code,text,num fields

/xrl2%

/xplSx
/kp A%

/xrl5%

Videf topcbzout!(po), boteb=ini(ph), secchz=in2(pb)

Tdef fendzslim, couffztpase,
Tdef inf=x?/FFF*

$/command input routines

N
stype:
/ "y P%a’ () *+
N x“0335°, x 52537, x°ACNS”,
/ N125% 4567 B9,
x“00N07, x‘u0un’, x0p31°,

N Aabc defa hijk
x'odq"" X'S?L}Q', X'QDQ")"

/ nyrs tuvw XyzZ|{

™

x 92967, x 55597, x*2224°,

routine readsym,ac
N sym = pend
rsym 1f sym = 0
) pend = (
3y jump out

routine numper
Y jumo out if type # 0
iumps rdl
routine minus
? H g : ;. e
S jump oout 1f item B ‘=
code = code=S5
routine rditem
»Qrulzfyne =1
cycle
readsym
jump out 1f sym <
repeat 1f sym = 7 °
Sym = sym=3/2 1 f aym >z 94
item = svm
Sym = gsym>>]
tyoe stypelsvm=16]
type = type>>4 1f \§

S wsmam " b arreom v 10

L4 4

tlim=nplim(pb)

r=e/
x“Br53”
<=>?
x7 533D
Iimno
x’9799°
\NT1°_
x‘brCs3”

/accept numper

/accept minus

/e=>3, f=>3, m=>h

/control =>
/map lower=case to upper
/ksets Cccx

/Xpreserves ccx
/SYyim was even

o




iump out 1f tyome ¥ U

num = item="0"°

num = 0 if num < U VAG 2

cycle
readsym
pend = sSvm
sym = sym="9°
fump out 1f sym >
sym = symt+Q
jump out 1f sym <
num = num<<; 7 sym
num = num<</? num
pend = U

reneat

-]

/not digit =>

/not agigit =>
sym+num
numt+sym /104 xnum+tsym=“0

. » 5 »

LLINE | B

L4

routine unchain

cycle
text = chain
jump out 1f text = 0

L chain = t(text)

t(text) = e

remeat 1f witext) # “{7a¢3]

jump out

.

routine stack
c1 = cith
iump ero 1 f c1 >z t)
cici=n) = code
t(ci=6) = text
n{ci=6) = num
jump out

edaram?

h ’F”,C;U'

'-"a,

‘135,
128, 7 =1 4128,30,
‘e hy

k7,15,
CUTHICR,T9TH1 2R, 16,
11,1%,

N7, 22y

11,26,

11,26,

ALY

11,0,

T 128, 12641 2R,255,
11,9

/119, ' @
COTHI2R,, /=11 2R, 14,

,/,'.”' ’

11,11, ‘!
/1128 ,1264129,255,

11,40,0,

'U'lq“r ‘h
T1r4d,

1128,V 128,59,

11,4, @
’l'l“-ﬁ'l

“eT Ty

bl [ 3
11,11,

S TH12R, 1264128, 108,

11,63, @
AT

 e/%,78,

N 11,11, D
O TH128,1264128,108R8, :

11,74,

® o o
e & » 5 » 5 »

® ® @
L




11,11, _
T4 12R 1264128 ,10R,
» 11,6%,
/7. P55,
WARRAY:
Y o1,
COTH12B, 12614128 ,108,
11,71,
S 50,87,
11'01,
‘£7,95,
h '-'l‘lv
11,11,
'N'ro7r

i
%) +1L)ﬂ,'“’+1£9,1u7,

O f0+12R,°97+1¢28, 255,
cUTH129,79%4128,n,
11,122

%gef edcomm=r=Hedgram
b “0°+128,797+12R,edcomm+3,
'U'f‘hiﬁ,'9'115“,°dcomn+l‘§,

% 1i,edcomm+?,
“hfyedcomm+lB,
iA‘*‘dQI'L'*1£Rr95q'

N ncall,n,
nis,e285,
nl

N rt,edcommt?l,

0,
'.'*18”,'(M'*?d“,ﬁdco"‘m+dq'
% 9,
‘1 7,edcomm+l8,
0,
‘w’,edcomm+ i,
0,
‘o ,edcaommt+ld,
% 0
Tdef any=ix=gedaram
b ni+i?6, 127+12%, 55,
% 9
oprom:o 3,>%,s0hs,edcomm
erprom:b 5,7!'“,s50nh,edcomm
Manyorom:ibh 2,s0h,anv
routine readcosrcret
cl:

) ci = ¢clim; pend = 0
aram(ph) = #edoram
cycle

temp = error
promot dorom(temn)
eprror = N

rsvm

fump out 1f sym = rt ana ci # 0 /=>repeat

L4 L4

reneal 1f sym <=
code
code
code
code
~eyvelen

-1; pend = sym
“17% 31 f pend
f pend
if pend
+

Y- val

1
i

o u
~

3 T
\
0
(2
-

LT ]
.
)

last command



v

code = ‘251 1 f pend = 7]
®  oHde = pendsdl i1 f peny = ‘A or pend = ‘w’
jump out 1f code >= N

L4 L4

or oend = 0

rditem /read first item
® it item = “i”
readsym
code = svin®%95
nend = =1
jump out 1f code = “C° or code = D’ or code = “8°

L4

code = code="U
code = 52 it code # 0
casing = code
fump ¢
finisn
it tvee = 0 and pend = n) and ci # U
n{eci=0) = num
pendg = U
jump out

finish
® i - chuffr ot o= tlim=t
chain = 0
cget:
code = 1temadis num = 1

text = tswltype]
ragitem 1f type >= 4
® tcomp = text; text = 0
jump chultemn)
cO0iceN: cBue
® jump ere
cl0:
avandon it svym < 0
® iuno ¢t
c40: /Find
minus
® nrnum = 0 if tvpe # 0
c50: /+Uelete, Traverse, Uncover, (Verify)
code = code+(num<<s)
’ numper
num = 0 /as indicator
col: /+lnsert, Supbstitute
®/ jumo erft if tvpe # 32

text = ti
cycle
" resysym
if svm = nl
Deng = SV
. sym = jtem
finish
exit 1f sym = Jitem
® sym = sym=casing if sym >= 96 and num = 0

h(t1) = sym; ti = t1=-1]
jump ero 1f ti = ¢i

‘ reneat
/ jump erld if tiztext and num = U
h(t1) = 0; ti = t1-1
® ~um -1 /restore default
rditem

jumps 90
@®:/0:. /Move, Frase
minus
c90: /fet, Kill, etc
®/ i ert if tvpe = 3
jump c1et
cl00: Zupen hpacket
® code = 17731
jumps cl11
clius /Comma
VN code = “~7R 31
num = 0
/ rditem it tvpe = 1 /poermit line bDreak



clivues /Comma l
W code = “~7R 31 -

num = 0N
/  rditem it type = 1 /permit linme Dreak
N1t
text = chain
chain = ¢
jumps eput L)
cl?0: /Llose vrarket
uncnaitn
jump ers 1f text = g »
CO"’e = " 'Rc.51
nitext) = num
text = text+éb >
cl?ltnumber
cputect1s0:

&

Q

V atack L ]
jump coet if tvoe # 1
cycle

o unchain B
repeat 1f text # U .
code = 17851, text = copuff; num = |

9 stack b
clim = ¢i
nend = U
iump out )

/recoynition errors

Sert: )
/ space N
/  psym code+ol

Ner2; )

/  code = item=o!l
/ junns erd

Sern; ®
/  ptext: b7 IFEXT FyUR’,¢
/  code = codef 31

Norf5; -
/  space
/ psym code+oll

"/ jumos er9y : *
erb:
/ ptext: h78i7¢°,0

\‘pr’); »
/  psym 727
/ newline .

® clim = 0 if ci # chuft -

/  ianore
error = #Herprom=*#prom

" jump ¢! )
Ctswib H#cDU=RcU0, HelO=#cDU, #cP20=#c00, #c30=#c0O,
HelU=rpeul, #ed0=#c0y, #chU=ielD, HdelD=#Hc00, 2
0, He9N=HcOU, Hc100=%cNU, Hcl1i0=#c00,
HeleN=HeDu, #Heli30=Hce0(, #Hc20=#c0N, #HceN=#HeDy
-

T/* ti,chainstyvpe,inaym Apropped #*
Tdef p=rld, min=rh, noz=wi(r?)
“%def lbeo=ri?, lendz=ri3, pn=z=ril, fp=rlS )

/oet file mointer to start of line
routine lstar,ac

fw

cycle
jump out 1f rp = |hen
np = pp=1, fn = f,=] \

bh(fp) = hiny)



repeat

/S5et file pointer to end of 1,
routine rstar,ac

cycle
jump out 1f fo = jend
hiop) = h(fp)
oo = potl, fo = fp+]
reneat

®/irite disk hlock
/Pt €b
/temnp: no ot uvytes
routine nut,ac
temp = ¢ 1f temp = S51¢
temp = temnts
® ointer(n) = pointer(p)t+temp
service n

ne

/data there

jiump out 1f devinf(p) > 0 and pointer(pn)®(\bmask) = 0

avandon

/txpel one vloex from start of
®/ shift up rest of too info (
/o WR Toeg >= speyg+s12 (excent
nrouti1ne puttoen
temp = lheao=speg
jump edston if temp <= {
temp = H12 1f temp > H172
® o0 = op=temp: loea = lhea=te
P = torch
put 1f p >= Achy
® outblocks = outplocks+!
P = sbey
while » < pp
® win) = wip+s12)
n = D+P
reneat
. return

/Bring 1n next clork of file i
@®nroutine slave
if op > fp=51¢2
return 1f lbeg < sheat+5i?
e nuttop
finish

store
ie up to po)
when closina)

/removeable info

/restricted to one bloeck
mp /adijust

/Shift up

f any

/(overlenath lines)

return 1f botch < debu or devinfflpbotco) <= ¢

/tall through

/5hift up bhottom inte (from fp)

/' read one hilock to enu of st

ore

f = y h -
®/ 8 fo-pp >= 512, leng = slim

nrouti1ne gethot
nusn Ithea; Iheo = po
® ns = 0 if fp 4 ms
rstar
n = hotch /rKead hlock
® scrvice o
lend = pointer(p)
nointer(n) = lendabmask
® 1cnu = lend-s
lend = sl 1m if Jend < N0
fo = lend
® 1stsr /oring back
ms = fo if wms ¥ 0
non lobeqg
. return

/5hi1ft up to free lower huffer

/ney 1f data there
/keen nointer at puffer start



/ohivft down too oart of info
M/ read ane hlock hack from nutput file to start of
/  WR outoblocks > 0, fo=op >= 512, |bhea = soeg
nroutine gettop

nusn lend; jlend = €, /S5hift down

Istar

n = tonch /Read hack block

service o

nointer(n) = lhen

outploeks = outploecke=1

Toey = |heat512;, pr = lpeg

rstar

noo lend

return

a

/Expel one vlock from end of store to temp file
W/ shift down hottom info

/0 WR Teng < 51 1m=512 (except sometimes for %5)

nroutine puthot

n = hotch
temp = 5127 out /arite block
fo = fo+512,;, lend = lend+51¢
® 5 = slim /Shift down
while o > fp
n = p=2
win) = wlp=512)
repeat
return

/uisolay (rest of) line
routine displinerac
cycle
o:ﬁ)jfn:np
if po= slym

¢
4

. nusnh ac
temp = lend=fp: nmusn temn
lena = p
. slave
n = lend? non temp: lend = fpttemp
DOD Aac
. jump out 1f p = slim
finish
sym = h(p)? p = p+1
. fump out 1f eym <« © *
Dsvim svm
repeat
Fdetf viinme=min /iR
‘routine update,ac
jumo out 1f min = inf /no channe
it line >= § and line < viast /on screen
nush ac
min = Pp 1 f min > op
ac = |line<<g+min=lheatx’2000°

setcursor
D = min; viine = line
cyecle
Aispline
clearline
viine = viine+!
axit 1f viine = viast
exit 1f khlled = U and p # po
newline
reneat
DO Aac

store



outrpot 1% Tp < po+His
nettop
finisnh
exit 1f loeg # po and h(lpeg=1) <
loeg = lhea=1
repeat
mot;
. lend = fo=1
lstar
Tine = jine=1
fump meset if line = =¢
jump out

L4 L4

_routine insert

if pp = fp /store full
nuUsh sym
if lheo=spey >= 5]°2

-
nuttop
min = min=5}12 /(ok 1f minz=inf)
- else
nutoot
finisn
DOD Sym
finish
min = mpp 1f pp < min
b(pp) = sym
Pp = pot!
jump out
routine verify,rd
o = fp: work = text
w 1f lend # fendu
cycle
sym = hi(pn)
- sym = sym=ca=ing 1f sym >= 96
exit 1f sym # h(work)
n = ptl; work = work=i|
- reneat
finisnh
fump out 1f h(work) # 0 /ta1l (cc non=zerox)
<» ms = fp
P = p=fpr ml = p
temp = U /(cc zerox)
, jump out

%/ entry points

~®macro mmove S,d
sl=s? sc=dr smove
fend

eds
outnt = innl 1f b(outnt) = U /no output specified
show?
/  mmove cnam,inni 1f h(innl) = 0
/  mmove outnlscnam if bloutnl) # 0 and b(outni+l) # *.°
s refin hygts+l,innt
refin ?2,inni+20
refout paot+t,outn?
W selin 0; selout 0

ry = 07 r4 = 0 /killed, Timit

ro = 0 r/ = U /sin, outplocks
.' rég = 07 r9 = U /ms, ml

r10 = 0 7 ril = x72000° /clim, mode

ri?2 = 32: rl13% =0 /casina, error
” rifl = pointer(bhg) /shea (anp)

riS = rmointer(by+s)+5iP° /stim (&fp)

JINTERDATA /0/T74/7 =16 OPFRATING SYSTFEM
'Q/Ueparrmpnt of Lomputer Science
/edinburaoh Universityv
m/ Fditino station version from LEGNS:22

® @& <

o

S



rl0 = 0 7 ril = x2000~°
ri? = Z2: r13% = 0
rl/l = pointer(byg)
ris rointer(by+p)+512
rH = rt1H

@ stm ors,killed
attend
min = inf

L Y lend = fp=1
move

news:
® temp = ¢
ernew:

error = temgp
update
displav
stm lbey,ibeal
readco
Tm Iheo,loegt
ri = #1no
min = inf

i

f

it pend # 0

f pend < 0
iump edfin 1f code

line = 999 if code

- -
- 2

if code
switeh
min = opi killed
finish
jump nNew
inish

num = 1
jump rep

finisn
cy = chuff
nxt:

jump new 1f e1 = ¢clim
code = ¢cl(¢ci)R5s1
(‘ text = tlci)

num

c
€ ren:

= n(ci)
= cité

iump x0(xswlcodel<<])

L oka:

min

nk?

© num

= pp 1f op < wmin

= num=1

jump nxt 1f num = 0
jump rep

j

/clim, mode
/casina, error
/shea (anp)
/shim (&fp)
/secfp

'C'

- 'D’

viines

/end of command

clci) = “\N°%51 op ¢cflci) = 27831
c1 = cith

ump nxt

finish

whi

le clec1) <= 717R 51

ci1 = tfci) 1fF e(ery) =

cith

repeat

nuym

c
Tno:

= n(c1)
= Ccith

jump nxt 1 f num <= ¢
jumo mS0 1 f ey 4 clam

/bLxec

/

/
/
/

ution error
selout 0

ptext: hFATLIRF: 7,0
A531 or code = “H'R31 /a,a,h

L4

1f code <=
psym codetot+S

“1%a31

/ey fom

® &6 ® & © o o o o o o

9

6




y

>
N

finish
psym code+o!
1f text # 0
psym ou
cvele
svim = pltext)
ex1t if svm = U
pSym SsSym
text = text=l
repeat
psym au
finish
newline
selin 0
ionore

v

NN NN NNN N NN NNN

/
Sxer:
temp = #erprom=#orom
fump ernew

edfin: /Close files
rsSym /nl
it topecb >= dcho
switeh 1f sin # 0
while leng # fend
move
repeat

3 cycle ' /until => edstop

nuttop
reneat
finish
edstop?
resetcursor; clearline
stop

-~

x0s /ase lahel for execution switeh

o

xopen: /Npen bracket
n{text) = num
“xquery: '
jumo nxt

“xclose: /Close bracket
attend: ifump new 1f 3
num = num=1

fump xouery if num = U
nici=6) = num

v
xcommast /+Comma
cy = text
jump xauery

xinv: /lnvert
jump no

xc: /Case chanae with riant snift

fump no if fo = lend

sym = b(fp)a95s

if A7 <= sym and sym <= ‘“7°
min = pp 1f Pp < min

Sym h(fpdI\32
jumps xrprt
finisnh

wrne® 202ty abhhs £+

2
»
B

-

@@ @ e -

‘-



=2y 7N
fumpes xpt
finish

N

®
xrt /Right shift
iump no it fp
Sym h{fp)
xrt:
hi{np) sym
np = pn+l,
jump ok

Ox1: /Left shift
iump no if po
fo = fo=1; po
h(fp) h(rp)
ms = {

jump ok

-

fo

¢
xe* /trase
jump no
fo
jump

if fo
fo+1
oka

(]

Tixeb: /Frase back
jump no if po
np po=1
jump oka

X5

\

: /substitute
(S |

ump no
o fo+mi
in Pp 1f pp

f
m =

x1:t /+Tnsert

s

"

lend

fo+l

Toey
np=1

i u

lend

loeg

if fo # ms

< min

iump no it po=lpeg+iend=fp > maxlintmaxlin

(4] cycle
sym h{text
exit 1f sym
\ insert
text
reneat
) text
jump ok

text-

-
-

tlci=h)

w: xot /Zurite,
nrompt #anvpro
cycle
update
zdisolay
rsvin
jump nxt
if sym #
insert
' fo fo+1
else 1f np #
np pp=1,;
it code =
fo = fo=-
finmish
finish
repeat

de |

—

xg: /Get
Istar
sym
lend
Tstar
killea
update
2eit 2 | awv

-
=

nli: inse
fo=1

1f sym <

)
n

1

flveprwrite
m

4 L4

if conaue
Iheo
min
’0’511
1; olfp)

[ela]

rt

killed=1

‘0%s3%1 and fo #

nflon)

/Lreate bjank

lend

line



- cycle

rsym
: exit if sym <
© insert
repeat
: min = pp
® if blibea) = “:°
pp = lbea
kili
jump no
finish
min = inf
® rove
fump ok

.xn: /break

sym = nj
it num <= 0

' sym = ff: num = 1
finish
insert

® kilied = killed=1
update

Tbea = ppo
8 line = linet!
jump ok

Oxj: /Join
rstar

jump no if po=lpeg > maxlin

L jumps xk1
xk? /KRill

pp = ‘Ihea; fo = lend

Cxkt:
k111

. jump ok

xpe /Print

update

€ ac = num=1; viine =
ndisplay
prompt #porom

€ match ni
fump nxt 1f so
fump new

(5
xms: /iove
move
0 jump ok

xmb: /Move back
jump no if sin 4 U
movehack
jump ok

?
v

XV ? /Very fy
verify
jump no if not
jump ok

Cxds xt:
Timit = c(eci=0)>>5H
fol = fp

€ iump xf¢

L4 '

/uelete,

raverse

®

e

‘J



- N s . -~ e
limit = c(eci=0)>>5
fp‘ = f‘/

@® iumo xfe

xth: /Fina pack
jump no if sin # U

xfe xu:?
Timit = e(ci=6)>>Y
xfl1:fpl = fp
jumps ¥xi3 if fo = ms
xf?2:fp = fo=ti
‘.xtlzac = pltext)
xfhifp = fo+1

iumps xfS if fo = lend
® umo xf4 1 f b(fo)r\acR (\52)
verify
jump xf45 1f not
® fump x*9
xfS:fu = fol
Timit = 1Timit=1
fump no if limit = @
if code = “A°L3}
moveback
® cise if code = TR 31

SRR
else
® move
finmisn
fump xfl
®fo;

jump oka 1f code > T 231

fo = fo+p if code = “i°a31
® work = fpl

while work # fpo

h(pp) = h(work)

® pp = pot+l, work = work+l

reneat

jump ok if code # ‘U%s%1
® o = fp+p

iump oka

@/txecution switch veetor

xswih #xep=#xU>>1, dxfth=%x0>>1,
Exd=#x0>>], Hxe=t#xN>>], #Hxf=0x0>>1,

FWE 1L

/uncover

tfavoroe

lncover

/Find back

Hxh=#x0>>], #xc=#x0>>1,

fixa=#x0>>1,

@  Axmo=#x0>>1, Wxi=gx03>1, Hxj=#x0>>1, Hxk=#x0>>1,

Ex1=#xD>>]1, #xmemix0>>], Hxw=4%x0>>1,
Hxp=#x0>>1, #x0=#x0>>], #xp=#x0>>],
O “xt=#x0>>1, #Hxu=#x0>>]1, #xy=#x0>>1,
ﬁxﬂ-ﬂxﬂ))l' H‘O-#x0>>1, ﬁ'xnuﬂxn))l,
Exinv=#x0>>1, fxclose=#xN>>],

Tend editor
"enu resigent utilities
fregef Jtemp=x]
@riist *i2(\1)
<= £ZC00
h reslim=x ¢ 0

Tlist ltemn

®soegin system initialisation
Rdet ac=ru, temp=rpl

fdef workz=r4, work?=rS, co=réb,
*def pit=rR, freezrY, pros=rl1y,
Fdef Ir=rl?, 1t=ri%, olk=rl14,top=r14

Ttemp ri
fdef newpb=r13

C YTm o r1U,wlx”al?) -

#xo=#x0>>1,
Axs=#x0>>]1,
Bxw=#x0N>>],
Uxopen=@gx(>>1,

fxcomma=%4x0>>1, #xauery=#x0>>1

dchs=r11l

 Jisrecorve 4. 4



"“S/svcs
fdef call=sve n
fmacro nroutine n

/push return address to nest a3nd branen to <arg>
fdef n=svc 0, x

/to declare a nest routine

Rend
B i :
easl:lkeb0,tchu /co, tch
@ s5>>10, reslim+5i2, 1, ? /bit, free, pros, dcbs
0, Og‘O, 0

_reas?:fsrdev, fstdev, #pess, #mess+S /lr, 1t, hlk
mess:u “avort ,nl

fmacro put char
temp = char,; tout

Rend
routine tput,worke
work = cht+l /output device

wa work,temp
routine wait,worky

ac = 1
cycie
ss work,temp
¢ iump out 1f \ousy

ac = act+!
reneat 1f ac # U
jump out

sinitastm rld,w(x"24°) /restore
work = | /aisnlay
oc work,enaple /incremental mode

Im ¢ch,reast
./Finf! ton of store
WOPK = U
cycle
Work = work=2
wiwork) = =}
repgat 1f w{iwork) = 0
ton = work+i
tonstore = top
/Clear store
® cicile
w(work) = 0
WOPrk = work=>2
. repeat 1f work # #7pase
wih) = v
/General Keconnaissance NOf Peripheral Fauipment
® ccie
oc ch,disabie

it oA\A /device availahle
. userfch) = ¢
it chald = 0 /kbi create terminal process
useprf(tep) = 0
® ncltree) = pttinit
link(free) = freettsize
execlfree) = free
o rel(free) = free /b
rslfree) = teco /cb
rolfree) = ch /kch
[ ] r/(free) = =1 /altcursor
ri3(free) = free+tstoret+h /putr
riS(free) = freettstoreth /puffr
[ ] rnointer(tch) = freettstore+o
Timit(tch) = freettstore+o
ineb(free) = teop
[ ] outch(free) = co+i4

ttout(free) cotd
rbitlfree) = pit
(] npffree) = freettstore
/ put esc /% nd eac /7 to teat 1Ff ViSSP
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ttout(free) = co
rpitlfree) = pit
npflfree) = freet
put esc
put 77
put rt
work = cpr wait
i f ac # 0
rd work,temp
wat
rd work,temn
ac = x‘Conon”’
finish
AC = act+x¥RQnNQ”
VthP(*f‘é’e\ = ag
put rt
put | f

v

+4
tstore

/Send esc [ to

/any response?
/ves
/discard esc

/discard ‘K’

oroset = proset+thyt

tstore(free) = x
tstorel(free+?) =
tstore(freet+t) =

‘89207 /tab
X'ﬁnon‘

free = freet+tsize

hit = hit>>]
if topfx’COU0’ &

U

dchs = 4 1f dechs = 2 and top < (

i

Dros
finisn
finish
finish

pros+t,;

tch = tcht8 if chgls

co = ch+tt
repeat 1f cb < tebDd

debs = dchs+3

= 0

jump wWlx) if free = res]lim+51¢
link(free=tsize) = kibase

ubasel = free

bit =g

cycie
ps(free) usr
nclfree) #command
opitl(free) = pit

H

it

nolfree) = freetusize
nolim(free) = free+usize=20

free = freetusize

hit = hit>>]

Pros = pros=1
reneat 1f pros > ¢
polim = free

free = (free+511)1>>49<<9
cHh = deph+R
cycle
nointer(eb) = free
dchs = deps=1

if debs >= ¢
useprlch) = ¢
free = free+5]2
finish
co = ch+”
reneat 1f cb <= cplim
D(‘)ih?’e!‘(hu+(j) = free+x
bystart = free

m Ir,reas?

wh It,blk

cycle
cyecle

{8 lrlf'l

reneat 1f \clear
rd Ir,rl

repeat 1f rl # nl

’Hﬂ\)'

test

1 f

VIiSse
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‘éxti b 'HI'I n
r0 = work? nhex
response
~ work = work-1
~repeat if work > 0
work = 4y
cvecle
ptext: b “¥,7, 0
r0 = work?! ohex
resnonse
work = work=j]
repeat if work > 0
frelease

newph = reslim+512
jump svgo

ttinitse
newline
rift = #sysident
pstrina; newline
jump despatch

i .zbase:

fend inmit
®%end of program




