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
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