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ABSTRACT

The two volumes of this mopograph comprise the complete text
of a experimental operating system, and a commentary on it, it
ig published to illustrate the authors® papers describing the
syster (Stoy, J.E., and Btrachey, C.: G586 — an experimontal
opeiating gystem for a small computer; Comp. J, 15, Nos, 2 and
3, g72), to give an example of an cperating system writtem in a
high level language, and to provide material for discussion sbout
matters of style in programming,




FOREWORD

These books are a supplement to the
authors® two papers on 050 (a full reference
is given in the abstract}, Though the
general design of the system is the work of
the authors, other people have, cof courss,
nesisted with its implementation, The
authors wish to make grateful acknowledgement
to

Julia Bayman, Bijit Biswas, Malcolm
Harper, Clifford Honea, Peter McGregor
end Poter Mosses,
who have all {to a greater or lesaser extent)
helped with the writing of this 8system,
Julia Bayman and Malcolm Harper have given
particularly valuable assistance in preparing

the system  and these documentsa for
publication, Nevertheless, the design
errors which remain are the sole

responsibility of the authors,
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II3 THE TEXT OF THE SYSTEM

111, The load-go loop, Run and load

I1:1.1 LGLOOP

Il This section defines the global routines
|l loadGoloop, LGLoop and DefaultProg,

5
let LoadGoLoopl] be
§ Run[lGLoop] repeat 3

10 let LGloopl] be

Reset[In]
Prog := DefaultProg

15 OutS[Console, **nOSPub']
OutDateardlime[Console]
Load[1]

Run[Prog]

20 Reset[Output]
Reset{Reporté&treanl
fL

25
lot DefaultProgl] be
DsReport[111, 'global 1 not set']

LTS



11:1,2 RUN

10

135

20

25

30

33

40

Ir:1,2

[I This section declares the global routines

Il Run, TerminateRun and Finish,

static § Terminated = false £

let Run[Program] be

ﬁ" -
prepareforRun(]
Program[ ]
TerminateRun[] repeatuntil Terminated

133

end PrepareforRun(] be

PR
let R = Newvec[RSIZE] {| New RunBlock :
RIRPRE := FetchCode[RBLOCK] || Predecessor
RPPTR = PPtr |1 Procedure Pointer
RYIBLK := IBlock 11 Information Block
RYCPTR := CPtr 11 Code Pointer
RYFSV := FS 11 FrooStore Vector
R¥INPT := In 11 Input Stream
RYOUTP := Qutput il Output Stroam
RVCON := Console il Console Stream
RIREP i= ReportStream I Report Stream
RYGU i GiveUp il GiveUp Routins
RIGUS = GiveUpBStack I stack for Givelp
R4CUSS ¢= GiveUpStackBize I size of stack needed
RLCUC := ClearUpChain I Used by CleariUp
NewFreeStorel]
CoretoDisc[FsF, FSF{PAE] || Update last page of FSFile

unless ClearUpChain = ENDCUCHN do
§ ClearUpChain{CPRE := lv RICUC
ClearUpChain := ENDCUCHN
£

StoreCode [RBLOCK, R]
PR
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45

and TerminateRun[] be
Terminated := false

Clearup[]
50
§ let R = FetchCode[RBLOCK]
GiveUpStackSize := R{GUSS
GiveUpStack i= RIGUS
Givellp 1= RGU
55 ReportStream 1= R{REP
Console := picaN
Output = RYOUTP
In t= RYINPT

6o Unload[R{CPTR]
RestoreFreaStore[RFSY]
StoreCode [RBLOCK, R{RPRE]
Terminated := true

65
ClearUpChain i= RCUC
unless ClearUpChain = ENDCUCHN do
ClearUpChainéCPRE := lv ClearUpChain
70 unless (IBlock = RYIBLE)A(CPtr = RICPTR) do
OskReport[121, *TerminateRun wrongi*n
iBlock, CPtr = *N, *N', IBlock, CPtr]
GiveUp[R] £
75 unless R{RPRE = R do ReturnVec[R, RSIZE]
if User = NUIL do Run[LogInl
§TR
8o

and ClearUpl[] be
§CU until ClearUpChain = ENDCUCHN do
let El = ClearUpChain
85 ClearUpChain := ClearUpChaindCSUC
(EL{ROUTINE) [B1]
fcu



90

and

SLI

95 L1

100 let

fF

105
A

Login[] be

outslConsole, *please log in *n']
LoadSystemFile{ *LogIn®]

Progl]

Finish[] be
PPtr := (FetchCode [RBLOCK]){PPTR
return

Il:1.2
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1.8

I1:1.3 IDAD

5

10

13

20

25

30

35

40

[l This section defines the global routines

Ii LlLoad and Unload,

manifest |} loader Warning Characters
CODE
INTERIUDE
BINARY
DATA
TITIE
NEWSECTION
ENDLOAD

W un
Ny ohinde Lo B

§

manifest || Interpreted code inatruction
§ GLmJuMp = 810127 § |l 0621 (Set Globals) ; GOTOC

static

S Sectid = 100
GlobalsiUnset = true

f

let Load[NumberofEndloads] be
§L
§r
let Wch = Next[In] |} Warning character
let Length = Next[In]
switchon WCh into

s cass TITIE: Il skip Title
for i=1 to Length do WCh := Next[In]
endcase

case NEWSECT ION:
unless Length = © do
§ 08ReportN[131); GiveUplLength] §
LoadSection] Sectid]
Sectld 3= Sectld+1
sndcase

n



45

55

case ENDLDAD:

unless Length = 0 do

Giveup[Lengthl $

NumberofEndloads- 1

O8Report[133, *Wrong WCh for Load®]

OsReportN[13213
if NumberofEndloads < 1 return
NumberofEndloads =
endcase
default *
GiveUp[WCh]
fr repeat
L

60 and LoadSection[Ident] be
§LS let WCh, Length = 0, O

65

70

75

8o

85

let I = Newec[ISIZE]

11
I{CP = CPtr 11
ICL =0 I
I4DP == NOTSET 1
DL =0 I
ILIPRE := IBlock I
IVISUC = NONE Il
IVID  := Ident Il

StoreCode[CPtr, I]
CPtr := CPtr+l
CFirst iz CPtr
IBlock{ISUC 3=
IBlock =
GlobalsaUnset = true

§r

WCh := Next[In]
switchon WCh into
§8 case CODE:
case INTERLUDE:

New Information Block

Length iz Next[In]

if (cptr+length} > FetchCode [MAXC] do

Code Pointer

Code Length

Data Pointer

Data Length
Predecossor
Successor

Section Identifier

§ osrReport[134, 'Too much code®]

GiveUpl[1l

§

.
o
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Globalslinget := true
90 TraneferInClIn, CPtr, Lengthl]

test WCh = coDE
then CPtr := CPtr+Length
or § I4CL 3= CPtr - (I4P + 1)
95 cetrl] || enter interlude
Globalsinsst := false
£

endcase

100
case DATA:
unless I{DP = NUTSET do
§ OsReportN[135]; GiveUpl[I] §
|l more than one DBlock
1035
Length := Next[In]
§ lot D = NewVec[Lengthl || Data Block
Dlo :=
I4DP iz
110 IYDL := Length
TransferIn[In, D+1, Length]
endcase

115 dofault :
IiCL = ptr - (ILCP + 1)
PutBeck{In, WCh]
return || to Load

1z0 fr ropent
fLs

. 125

130



lot
135 W

145

155 fu

L 1]

Ir:1.3
Unload[c] be
if ¢ < (FetchCode[RBLOCK])4CPTR do
§ osReport{136, "Unload[*N1', cl
GiveUplo] 1)
while ¢ < IBlock{CP do
Sw
if (FetchCode[(IBlockiCP)+1]=GLOBJUMP )4 ~GlobalsUnset
do setGlobals[] Il to denest
unless IBlock{DP = NOTSET do
ReturnVec[iBlock{DP, IBlockdDL] || return DBlock
IBlock 2= IBlock{IPRE
Return¥ec [IRBlockyISUC, ISIZE] |l return IBlock

fw

CPtr $= IBlock{{P + IBlock{yCL + 1
Sectld := IBlock{ID + 1
IBlock4ISUC &= NONE
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IT:l,4 SETLAB

Il This section defines the routines Setlabels and
l| BSetGlobals, which are normally called only by
Il the interlude of & program,

5 manifest || Relocating information
CERG = 0
SEGBIT = 8100000
SEGMASK = 8 77777
ENDLABCHN = § 77776
1o i! BINARY is declared in ‘LDAD?
§
let SetLabelsl] be
15 §sL
let C = IBlockiCP + 1 || Start of program®s Code segment
let D = IBlock{IP + 1 || Start of program's Data segment

let WCh = Next[In]
20 unless WCh = BINARY do
OSRoportN[141]; Giveup[wCh] §

for i=1 to Next[Inl/z do
¢ let A = Next[In]

25 let R = Next[In]
let Aseg = AMNSEGBIT
lot RSeg — RMSEGBIT
let Val = (AMSEGMASK) + (ASeg=CSEG —* C, D)
let Ref = (RMSEGMASK)
3C teat RSeg = CEBG
then
§c
until Ref = ENDLABCHN do
u let Ptr = FetchCode[Ref+C]
35 StoreCode[Ref+C, Val]
Ref := Ptr
fc
or
§D
40 Aif IBlock{DP = NOTSET unlpss Ref = ENDLABGIN do

§ OsReportN[1421; GiveUupliBlock] §
|| DLabels but no DBlock



i0
until Ref = ENDLABCHN do
45 Su let Ptr = rv{(Ref+D)
Iv(Ref+D) = val
Ref := Ptr
fD
fsL
50
Il SettGlobals nests the declared glebals
|| 1t is also called by Unload to de—nest them,
55
let SetGlobalsl] be
§5G

let p = IBlock{{P + IBlockiCL
|l last word of program cods
60 let n = FetchCode{p]
|| number of globals to be set
for i=1 to n do
= let Address = FetchCode[p-1]
let Contents = FetchCodelp-2]

63 StoreCodelp-2; rv Address]
Iy Address := Contents
P = p-2
EsG

70

L L

Ir:1.4



11:2. Post-mortem arrangements and interrupts

11:2,1 GIVEUP

il This section defines the global routines
|| ForcedGiveUp, StandardGiveUp, Dump and EndGiveUp.

manifest || Dumping information
S § PRNVEC = 33
VEC = 10
c = 3
D = 2
DUMPSTART = 3770
10 §
let ForcedGiveUp[] be
§FGU
test InStack[PrivateStacki0, GiveUpStack]
15 then PrivatesStackyd := GiveUpstack{o

or GiveUpStacky) := PrivateStackl{o

§1 let R = FetchCode[RBLOCK]
while Instack[R{PPTR, GivelUpStack] Il Unravel
20 do § Terminatskun[] Il Runs in
R iz FetchCode[RBLOCK] § |1 GiveUpStack,
f1

PPtr i= GiveUpStack
25 Reportal '"Forced GiveUp®l

if GiveUp % StandardGiveUp do
unless GiveUpStackSize < GiveUpStack{LENCGTH do
§SS det g = GiveUp
30 GiveUp = StandardGivelp
|l in case FreeStore runs out
§ let V = NewVeclGiveUpGtackSize+l]
Vio = GiveUpStack{o
VYIENGTH = GiveUpStackSize+l

35 GivelUp :iZ g
GiveUpStack := V
PPtr &=
§s58
40 GiveUplo]

frcu



12 Ir:8.1

45 and InStack[P, Stack] = (Stack < P < Stack + Stack{LENGTH)

let StandardGiveUpln] be
50 §5¢ let ch = o
Outs[Console, 'GivelUp *N *0, Dump *q °, n, n)
Ch := Nextl[Comnsole]
repeatuntil (Ch="Y")y(Ch='y®)v(Ch="N®)v(Ch='n*)
test (Ch=*Y?).{ch="y") )
55 then Dumpl[]
or StandardPM[]
EndGiveUp[*Giveup', nl

and Dump[] be

PRNVec = FetchExecWord{PRNVEC]
PRN8 = FetchExecWord[PRNvec + 8]
CBounds = FetchExecWord[PRN8 + C]
DBounds = FetchExecWord[PRNS + D]

(=)
(9]
g
""5'|o'7‘
ot

o

=]
12]

o]
o

-
a
o

uc, IC = CBou.nds"‘aA§377, CBounds rshift 8
UD, LD = DBounds”5377, DBounds rshift 8

8

]
s

et CSize = (UC~LC)XPAGESIZE
et DSize = (UD-LD)}XPAGESIZE

-

Se tUpDumyExecStructure [CBounds, DBounds]

78 Dumpfegment [CODESEG, DUMPSTART + IC, CSizel
DumpSegment[DATASEG, DUMPSTART + LD, DSizel
Reports[¥Dumped®]

and FetchExecWord[Addr] = valof
%EE lot Ans = 0
Exec[READABS, L, lv Ans, Addr]
8 Li: resultis Ana

fre



II:e.l1

90

%

100

103

110

115

125

130

and SetUpDummyExecStructure[CBounds, DBounds] be

§DE DiscPagedPRNVEC i= [l dummy PRN vector at ©
DiscPaged8 := VEC Il PRNS
DiscPegedQ 3= VEC Il PRNQ

DiacPaged (VEC+C) = CBounds

DiscPaged (VEC+D)

= DBounds

§ let x = FetchCode[DIECWRITEPERMITTED]
StoreCode [DISCWRITEPERMITTED, trus]
CoretoDisc[DiscPage, DUMPSTART]
StoreCode [DISCWRITEPERMITTRD, x]

R

and DumpSegment[Seg, Page, Size] be

05

fos

unlees Page > DUMPSTART do
¥ OsReportN[211]; Waitl] §

S

let E = vec ESIZE || Exec Block
E{DEVICE i= DISCWRITE

EVBUFFER
E{BUFFSIZE
E+P AGENUMB
B{SEG
E{ENDMDDE
E{COMPLETED
E{SELFPTR E

|| The other two elements are not used,

'QE!‘CJ
E§

TEND

2
gH"

o8 0o B0 ov es 4b ae
mniuypunnin

Exoc[TRANSFER; Rj, lv E{PAGENUMB, E{PAGENUMB, El
§ § repeatuntil E{COMPLETED

if EIPACENUME = Page break
Il successful transfer

Rj:l]l If the call is rejected or terminates

fr

I | unsuccessfully, Exec overwrites E{PAGENUMB
|| with & failure number,

Outs{Coneole, 'Dump failure *D ', E{PAGENUMBI
wait[]

Tropeat

13



14

133
lot EndGiveUp[String, nl be
EGU

outs{Console, "*& *N *D °,

waitl]
40 ForcedFinishl[]
{ecu

145 and ForcedFinish[] be
1533

Reset{DiadRead]
Resot[ExecConmole]
Finish{]

150 §FF

*Exs

string, n, n]

Ir:2.1
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I1:2,2 PM

This section defines the global routines StandardPM,
ReportCallTrace, and ReportFreeStoreState,

StandardPM[] be

lot

15 ReC

20

25

$RC

30

and

ReportCallTracelz, 10l
ReportFreeStoreState [FS]

RoportCallTraceln, Max] be
lat P = PPir
lat RP = (FetchCode[RBLOCK])IPPIR
Reportsl® P  LINK®]
for i = 1 tongdoP ¢=rv P
|| don't trace most recent n calls
until P >RPdoP tSrv P
T I| don't trace in n GiveUpStack or PrivataeStack
for:.—ltohla.xdo
SE if P < RP break
ReportS["_"_N *N¥, Py, Tv(P+1}]
P sz v P
33 T
RoportS[*P at last Run: *N', RP]

ReportFreeStorettate[f] be

FSs

35

RoportS['FreeStore area *N to *N*, f{LB, I4UB]
ReportBlocks[*Fres?, fIFBC]

ReportWords [*Free?, f{EWC]
ReportBlocks[?Pending?, f{PEC]

ReportWords ['Pending®, If{PWC]

fRFS

40
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end ReportBlocks[String, bl be

45 B

50

35

frRB

60 and

Taw

65

frw

70

Xk k¥

lot p, W, m = 0, 0, O
if b = END return

until b = RND do
u n == n+l
if b{SIZE > m then m := b¥SIZE
w + (bySIZE + 1)
b{NXTB
fu = _ .
RopaortS["™*N #5 *s*n *N words*n Largest block size *NT,
n, String, (n=1 -+ "Block®, *Blocks®}, w, m]

w i
b

ReportWords[String, wl be
lot n = 0O
if w = END return

until w = END do
§ =n iz ol
wizvw
Reportg["™*N *5 *s%, n, String, (n=1 —+ 'Word®, ‘Words')]
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I1:2,3 MPM

5

10

15

20

25

30

35

40

17

Ii This section defines ManualPM {used by Interrupt)

gtatic § Con = 0 §

let ManualPML[1 be

M

let Ch, A, N= 0, 0, O

rl

let Exch, CSeg, Both, Ret
= false, false, false, false

outs[con, "*nMprM ']
Con is set in Interrupt

11

§r2
Ch :

= Next[Con]

gawitchon

Ch into

Ca8e

§ case

CAB8e

Ca8e

canse
Ca80
Ca8
CABO

cass
case

CHBES

CRES

caAse

'N':
ints

'E':
le'z

'Yl:
'Y'=
Ic'=
tal:

'Bl=

th's

'R':
'rﬁz

ForcedFinish[]
Exch = true

endcase

CBeg = true
Il zun on into next case

Both := true
endcase

Ret := true
break Il out of §xz

fr2 repestuntil ('o'<Ch<'g*)u(Ch='-%)

teast Ret

then Roturnl]

or
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SR
A = MPMNextN[Con, Chl
45 Resetstate[Con]
§r3
N := CSeg —* FetchCodel[Al, rv A

if N=0 unless Exch do
50 §2 outlcon, **n'l]
§r4 Az A+ 1
N i= CSeg —* Fetchcodel[al, rv 4
. 4 repeatuntil N-¥ o

55
Outi[Con, (Both— "N *A *N', "#N *N'},A,N,N]
test Exch
then
60 §& outs[Con, * ']
Ch := Next[cCon]l repestwhile Ch = "*g!
Aif (Ch:'N')V(Ch:'n'E break || out of §r3
Exchange[A, Ch, CSeg]
{£
65 or
2L outlcon, "*n']
if AnythingTyped[Con] break {1l out of §r3
fL
70 Az A+ 1
fr3 repeat
frr
fri repeat
(3010
73

and Exchange[Addr, Ch, CSegl be
8EX let N = O

§r if (Cch="*n') return
80 E ('O'E,Chf_'Q')v(Ch:'—') 29.

§ N := MPMNextN[Con, Ch
break || out of §»r

1]
if {ch="B*)v(Ch='b') do
&5 § N := MPMNextalcon, Chl
break || out of §r



90

fBX

95 and

§

100

§

105

110

§

ch := Next[Conl
fr repeat

test CBeg then StoreCode[Addr, Nl
or rv Addr := N

Return[] be

outs[Con, "Return *q °]

let Ch = Next[con]

unleas {(Ch="Y")y(Ch=y') return || to ManualPM

outslCon, 'p, Link; Result {in Decimal) := !

let P = MPMNextN[Con, NULL]

let Link = MPMNextN[con, NULL]
let Result = MPMNextN[con, NULL]

]

et PP = PPtr
let RunlLevel = {FetchCode [RBLOCK])4PPTR
until (Pp=p)v(PP-Runlevel) do PP := rv FP
unless FP=p do
U GutsSlcon, *Wrong P*n']

roturn |{ to ManualPM

fu

lot Dummy = JumpTolP, Link, Result]

=

115 fRET

and

120
f

and

125 Sar

130

$AT

JumpTo [P, Link, Result] = valof

v PPEr 3= Il fiddle stack

v (PPtr+l) iz Link

resultis Result || Does the actual return
Iesuttls

AnythingTyped[s] = valof

let x = statels]
if x = NOTHINGTYPED resultis false
if (x=RETURNt)*{s}ExecConsole) do
§ Resetstatel[s]
resultis falss §
resultis true

=]

[
H

13



2a

and
§NN
135

140

145

i
150

and

$NO

155

160

163

170

$nO
E2 T2

MPMNoxtN[S, FirstCh] = valof

let Ch, n;, Neg = FirstCh, 0, false

§ri if "o'<Chz'g* break || out of §ri
unless (Ch="%8")w( =ty )
do Neg := (Chz=%-*)

Ch $= Next[s]

fr1 repeat

§12 n 3= 10Xn + (Ch=Y0%)
Ch := Next[s]

fr2 repeatwhile 'o0'sCh<'g’

rosultis Neg —* -n, n
|| Loses the terminating character

MPMNextD[§, FirstCh] = valof

let Ch, m; n = FirsatCh, 0, O
until *o'<Ch<"7% do Ch := Next[s]

§rin := BxXn + (ch-f0%)
Ch := Next[s]
fr1 repestwhils '0¥<Ch<'7*

until Ch = **n' do || look for second byte

U if fo'<che?7? do

B Sz m := 8Xm + (Ch='o1)
Ch := Next[s)
fr2 repoatwhile "0'<Ch<?7"

n 3= (n ishift 8) + m

broak || out of §u
te
Ch := Next[s]

fu
resultis n
|| Loses the terminating character

I1:2.3
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11:2,4 INTERRUPT

Il This section defines the global routine Interrupt

5 manifest § UNUSED = © ¢

static § TempP = UNUSED §

10

let Interrupt(] be
81
15 Af TempP = UNUSED do TempP := PPtr
PPtr 3= PrivateStack
unless InStack[TempP, PrivateStack]
do PrivateStack{0 := TompP
TempP 3= UNUSED

20
§ let RFI = FetchCode [REASONFURINTERRUPT]
StoreCodo [REASONFORINTERRUPT, MIREASON]
Con i= Console |{ Con is & static declared in MPM
Reset[Con]
25 switchon RFI into
§s cage POWERON: {| auto start
Out [ExecConsole, "*n')
ForcedFinishl[]
30 cagse NOREASON: Il probably violation
outslCon, **nVIDLATED;®]
sndecase
case EXECCONXON: il X-ON from ExecCohsols
35 Con := ExecConsacle
endcase
default & || Remote console I~DN

Outslcon, "*n*nRUN 8;%]
40 £s
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45

50

55

65

70

LE L]

Ir:2.,4

§¢r let Ch=o

Qut[Ccon, BELL]

ResetState[Conl

ch := StatelCon] repeatwhile Ch = NOTHINGTYPED

Ch iz Ch A PARITYMABK

switchon Ch into

§ case 'L%: [l LogIn
casg 1%

User, CurrentIndex := NULL, NULL
I} run on into next case

case ‘G': Il Go

case ‘g%t
Dutslcon, **C*n', Chl
ForcedFinish(]

caso ‘FU: Il ForcedGivelp
case "f':
case ‘M': 1] ManuslPM
case 'm':
§ let ¢ = Conaole
Console i= Con
Dut[Con, Ch]
DutDateandTime [Con]
console := ¢ )

test (Ch="M")v(Ch='u*)
then ManualPM[]
or ForcedgiveUpl]

fr repeat
§1



11534 storage allocation and PutBack

Il This section defines the global routines and functions
|| Newvec, ReturnvVec, NewWord, ReturnWord, MaxVecSize,
|| NewFreeStore and RestoreFreeStore,

5
let Newvec[n] = valof
Sav

if n < O do

10

20

30

40

7§ osReport[311, 'Newvec[*N1", nl
GiveUplo]

1]
if (n=0)~(FS{F¥C t END) do
§ lat w = FS{FWC Il first word in FreeWordChain
FE4FWC 3= rv w
resultis w

[ -]

§ let BP = 1lv FS{FBC Il Bloek pointer
B Il Block
if B = END do
§ OSReportl[312, *Newvec[*N] too big®, nl
GiveUp[Fs]

fr reopeat

test BYSIZE < n+l
then
Iv BP $= B{NXTB
if BYSIZE > n do ReturnWord[lv(B{(n+1))}
§
E
§ let sB = lv(Bi(n+1)) ]| SurplusBlock
SBYNXTB := BLNXTB
SBVSIZE := (BYSIZE)~(n+1)
|| The order of the last two assignment statsments
|l is important if noo, Here NXTB > SIZE,
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Iv BP = SB

b

resultis B

45 NV

let Returnvec(¥, n] be
50 §RY
unless FSYLB < ¥ < V+n < FS{UB do ~
§Pend
if n < 0 do RVGiveUp[313, V, n, 0]
unless (V>FS{UB)v(V-+n<F5{1B)
55 do RVGiveUpl3j14, V, n, FS]

§ let £ = F6
while f > f{FPRE do f := I{FPRE || seek first F§
unless £ = I{FPRE do RVGiveUp[315, V, n,; F&l
60 unless (f{IB < V)A(Vin < f4UB)
do RVGiveupf316, V, n, £]

test n
then

65 Il pending word

- wn i
[4°
-5
II':I
<€
3

or § VISIZB, VINXTB := n, FSVPBC
FS4PBC iz V |l pending block
)
70 return

frend

§ let Pw = lv FS{FWC || Previous Word
let W=y v DW il word
a5 nt11 (W:END)V(W 2 ¥-1) do

11 |1'U||-FN
-

- Iﬂ'
ielels

-
5.
[Tl

85 §
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if V < W < V+u do RVGiveUp[317, V, n, Fsl

m n $= ol
£
g1
§ lot BP = 1v F&{FBC |1 Block Pointer
95 let B = rv EBP Il Block
until (B=END)v(B+BI6IZE > V~1) do
§ BP 3= lv BYNXTE
B := rv EP
100 § -
unless B = END do
S if B+BYSIZE = V-1 do
T3 BYSIZE := BYSIZE + (n4l)
AL (BYNXTB)=1 = V+n do
105 § BYSIZE i= BYSIZE + ((BVNXTB){SIZE +1)
BYNXTB i= (B{NXTB){NKTB
&
roturn
£

110 _i_._% B-1 = V+n do
& VISIZE := n 4 (BSIZE 41)
VINXTB = BYNXTB
{l The order of the last two asdsignment
| statemonts is important if n=0.
1135 Iv BP iz ¥
return

B4

unless B > V+n do RVGiveUp[318, v, n, F&]

125 er

130
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aod RYGiveUplr, ¥, a, gl be
% osReportlr, 'ReturnVec[*N, *N1', Vv, n}
135 GiveUplg]
£

140 let NewWord[] = NewVec[o]

let ReturnWordlw] be ReturaVeclw; 0]

145

lot MaxvecSizel] = valof
5

-

= (FS{FWC = END)™ NOSTORE, O
= FS{FBC

=]
ot

150

=
o+
=

6

il B = END do
§ if BYSIZE > M do M = B{SLZE
153 B iz BYNXTB

h

resultis M

fMvs
160

lot NewFreestors[] be
SNF S

[
o

NewVec[FSVECS1ZE] Il new FsBlock
= MaxVecSizel]
NewecMVS] || new area

9

8
LR
e

165

]
o

e
£4FBC, f4FWC := A, END
£4PBC, T4PWC = END, END

10 £41B, £{UB := A, (AHMVS)
L4{FPRE := F§

AYNXTB := END
F§ i=
175 fNES

IT:

)
.
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let RestoreFreeStorelFstore] be

SRFS
§1

180
§1

let £ = FS
until (f<F§tore) v(I<fVFPRE) do f := fLFPRE
unless f-FStore do

& DSReportN[319] ; GiveUp[Fstorel §

until FScFStore do

§U test FS{LB<PBChain<FS{UB

185

190

195

200

205

Z10

215

fRFS

ok ek

then || PutBack is in current area

§2 let 5 = PBChain{STREAM

let V = (5<0)* (~8), §
test FEYLBLV<FSLUB

then || Stream also in current area

§ PBChain := PBChain{PBPRE
RestoreFreesStore[FS{FPRE]

o

or

"% let Ob = Next[s] || to remove PutBack

RestoreFrsestore(FS{FPRE]
PutBack[s, Ob]

§ let x = f{PRC Il Pending Blocks
until x = END do
§ let b = x
X 1= b{NXTB
Returnveclb, bi{sIzE]
B
X := f{PWC |l Pending Words

X iz ﬂ w
ReturnWord[w]

Returnvec[f, FSVECSIZE]
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11:3,2 PUTBACK

I

5 lot
$PB

10

15

25

fes
30

and

This section defines the global routine PutBack.

PutBack[str, x] be

let P = NewVec[PBS1ZE]
let § = (5tr>0) - S5tr, (~65tr){SLOWNBLOCK
POB iz

PlrSTREAM i= Str

P{PBNEXT, PVPEENDOF := S{NEXT, S{ENDOF
P{PBCLOSE, PYPBRESET := S{CLOSE, SYREGET
P{PBSTR := B{STR

if (str<o) do
§ PAPTR i= (~5tr)¥INBFFPTR
(~5tr) ¢ INBFFPTR 3= ({~6tr){INBFFEND)+1
§

S{STR, S{ENDOF := P, EndofPB
test (Str>Q)

Ir: 3,2

then S{NEXT,S54CLOSE,S{RESET := NextPB, ClosePB, RosetPE
Or  SLNEXT,S{CLOSE,S{RESET := FNextPB,FClosePB,FResetPB

NextPB[8] = valof

TPB

35

40

let P = S{STR

let x = P{OB

S{NRXT, S{ENDQF
S{CIOSE, S{RESET
S{STR := P{PBSTR

{PBENEXT, P{PEENDIF
PBCLOSE, P{PBRESET

oY

if PLSTREAM < 0 do

(~(P {STREAM) ) ¥INBFFPTR := P4PTR
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§ let BP = 1v PBChain || Block Pointer,
45 let B = _riBP || Bloek.
until (B=EMND)(B=P) do
§ B = 1v B{PEPRE
B iz xrv BP
¢
50 if B = END do

§C|SReportN[321], GiveUplFs] §
IV BP i= B{PEPRE

35 ReturnVec [P, PBSIZE]
resultis X
fNeB

and FNextPB[FB] = NextPBI[FB|SLOWBLOCK]

and cloaePB(8] be
let x = NextpPBLS]
Closels]
65 €

and FClosePBIFB] be
§FC let x = FNextPBLFR]
Closel~FB]
70 fFC

and ResetPBLE] be
let x = NextPB[s)
75 Reeet[5]
fr

and FResetPR[FB] be

SFR let x = FNextPBIFB]
8o Resot[~FB]

(331

and EndofPB(S] = felse
85

LEL L]



1124, Stream primitives and I/0 routines

iI:4,1 STRPRIMITIVES

H
Il

This section defines the global routines and functions
Close, Resot, State, ResetState and Streamfrror,

5 let Closels] be

%

10 fc

tesgt § > 0
then (SICLDSE)[5)
Or § 5 = ~8
((S{SLOWBIOCK){CLOSE ) [5]

Reg)
1

lot Reset[s] be

15
fr

tost 5 > O
then (SIRESET)I[S]
or 5 = ~8
((S{SLOWBIOCK) 4RESET ) 5]

20 let Sourcels] = valof

]

if 8 < 0 do 8 3= (~5){SLOWBLOCK
resultis S{SOURCE

25 let State[8] = valof

f

let Sce = Sourcels]
resultis (Sce{ STATE) [Sce]

30 let ResetStatel[s] be

33

lat Sce = Sourcel[s]
{Sce{RESETSTATE }[5ce]

let StreamBrror[s5] be

EEFE

OSReport[411, *StroamError® j|
GiveUp[s]
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I1:4,2 OUTS

Il This section defines the global output routines
Il Quts, WriteS and Reportf, and also the
Il system routines OSReport and OSReportX,

5
let outsls, String, a,b,c,d,e,i,g,hei,j,k,1,m,
N,0,P,9,Ty8,t,u,v,W,x,y,2] be
OutString[8, String, 1lv al
10
and Writes[String, a,b,c,d,e,f,e,h,i,j,k,1m, - "
Ny0,P 4T, By tyu,v, w,X,y,z] be
OutStringlOvtput, String, lv a) °
135
end ReportSLstring, a,b,c,d,e,f,e,h,i,J,ks1,m,
DNyO,P T B,y Ly, Vv, W,X,¥,2] be
§ OutStringl[Report&trear, String, lv al
out[ReportsStream, *nt'] -
20 B

and OutStringls, String, PeramList] be
25 508 let Ptr, Ch = 0, 0
et i =0
let Length = (Stringyo) rshift 8

until Ptr = Length do
30 §u Ptr = ptr+l
Ch iz GetClString, Ptr]

test Ch 1 "¢
then outls, ch]

35
"51 Ptr 1= Ptrotl
if ptr > Length do
§ O8ReportN[421}; return §
ch 2= GetClstring, Ptr)
40

test Ch = ‘1'
then outls, '*']
or
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45

50

33

65

75

&

8

Ir:4.2

§ if i > 25 do
T OSReportN[422], return §

test Ch $ "1
then
55 let Function = valof
switchon Ch into
§ case TAT: resultia DutAddr
case 'B': resultia OutByte
case 'C': gresultia Out
case 'N': resultis OutN
case 'O':
cage '0': resultia OutD
cage '5': resultis OutString

default }
OsReport[423,'OutStringt ** *B',Ch]
return

Punctionls, Paramliatdil

i3

or

54 ptr i= Ptrsl
if Ptr > Length do
) DmeportNMZ4], return §
Ch := GetClString, Ptrl

unless "0' < Ch < '9* do
omeport[425,'outstnn.g= *»1 *B%, Ch]
return §

QutJustify[s, PeremListéi, (Ch-"0')]

fu
fos

and GetCLstriag, nl = (n rem 2 = 0) -
(stringd(n/2))rshiit 8, (Stringy(n/2))IALMASK
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90
and

§63

95 $aJ

outJustify[s, n, FieldSize] be

let Sp = FieldSizme - sizel[n]l

for 1 = 1 to sp do outls, '+s']

OutN[s, n]

Sigeln] = (n > g} -+ 1 + sizeln/101,
{(n > 0) - 1,

100

105

0sReport(n, String, a;b,c,;d] be

110

115

apkk

{n 1 -32768) —+ é + Size[-n],

=32768 mist be & special case
because of the machine representation,

Outs[Reportstrean, 'DSReport *N: ’,n]
Roperts[String, a,b,c,d]

OSReportN[n] be
Reports["0S Report #N', n]

33
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114,3 OPRTS

Il This sectien defines the global cutput routines
[} OutAddr, OutByte, Qutk, Outd,
|| Write, WriteAddr, WriteByte, WriteN and WriteO,

let outpis, n) be || outputs positive number
3if n > g do Qutpls, n/10]
outls, %o¥ + n rem 10]
16 §p -

lot OutK[s, nl be
15 W ifn<o da
T outls, *-7]
if n = =32768 do

T § outstringls, *32768'] ; return §

Il sepecial case bocause of machine representation
20 n := =n
§n
QutP[5; n]
i ‘

25

let out9ls, x] be Il outputs g bits as occtal number
To outls, fo° ¥ ({x rshift 6)A 7)]
Out[s, *o' 4+ ({x rshift 3)» 7)]
3059 outls, %o 4+ (x 4 7)]

lot Outn(s, n] be
35 80 0ut9ls, n rshift 9]
outgls, nj
fo

40 let OutBytel§, b] be
outgls, b A §.3771
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lot OutAddr[s, a] be
45 SA outByte[s, a rehift 8]
outls, *:7]
OutBytels, al
fa

50
lot Write[x] be OutlOutput, x]

let WriteN[nl be outN[output, n]
55 let WriteO[n] be outn[Output, n]
let WriteBytelb] be OutBytelOutput, b]

let WriteAddr[a] be OutAddr[output, a]
6o

RREE
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1
i

This section defines the global functions
NoxtN and NextO,

5 let NextN[S] = valof

10

15

20

25

30

40

ek

N

£N

and

B

fch

let Ch, n, Neg = 0, 0, false

§r1 ch := NextCh[s].
if ('o'<Ch<'9") break
unless (Ch="*a") {Ch="+4")

do Neg i= (Ch=‘-")

fr1 repeat

§rz n = 10Xn + {Ch="0"%)
Ch 3= NextChIs]

frz ropeatwhile ("0'Ch<'g?)

PutBack[s, ch]
resultis Neg *-n, n
Next0[s] = valof

let Chy n = 0, O
until (*0%<Ch<*7') do Ch := NextCh[s]

§r n := 8Xn + {(Ch-*o%)
Ch := NextCh[s]
fr repeatwhils (*o*<Ch<'7")

PutBack[s, Ch)
resultis n

NextCh[s] = valof
if Endof[s] do

§ OsReportN441]; Giveupls] §
resultis Next[£]

Ir:4.4



1135, Permanent input/output streoams

I1:5,1 TEIETYPE

| This section defines the routines and functions
| which are used in 'SETUPTT'.

5
lot NextTT[8] = valof
IN let p = SLLINEBFFPTR
SYLINEEFFP = p+l
Aif p < SYLINEBFFLAST resultis rv p
10
|| oOtherwise refill the buffer.
§ let BuffStart = lv S{LINEBUFFER
let BuffEnd = lv S{IELESIZE
LEfx=o0
15 p 5= BuffStart
outl[s, RELLt]
ResotStatel§)

§r x i= Statel[s] repeatwhile x = NOTHINGTYPED
20 ResetState[s]
gwitchon x into
§s dofault ¢
outls, x] || eche
ypizx
23 p = ptl
if p > BuffBnd do
§ DutNewlinel[s1
hreak
1

30 endcasge

case RETURNt:
ca89 LINEFEEDt:
OutNewline[5]
35 v p iz "*n!
P 3= p+l
broak

caso ESCAPEt:

49 break

terminate input
without 'newline®,
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case RUBOUTtT:
unless p = = Buff§tart do

BN i Ii treiling erase,
45 outls, QUERYt]
$
endcase

case XDFFt:
50 P = Buffstart || kill line,
outls, SHARPt]
I} run on inte next case

case VTABL: I does "newline® on papor,
35 DutNewline[8] || but doesn®t input it,
endcase
fr ropeat
60 S{LINEBFFLAST 3= p

|1 elemant of buffer after last cheracter
S{LINEBFFPTR := Buffstart
resultis Next[s]

3
65

and DutNewline[5] be
¥ putls, RETURNtT

20 outls, LINEFEEDt]
1]

let DutTTLS, x] be
#5 50 let i=»
BYOUTBUFF := x
Rj:Exec[TRANSFER, RJ, lv i, G, 1v S{WRITEBLOCK]
fo

8o

let ResetTTL[S] be
SlfLINEBFFPTR := S{LINEBFFLAST +1

85
let EndofTT[s) = falss
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90

95

A ENE

let stateTTLs] = S{INBUFF

lot ResetStateTTL5] be
let i=D
S{INSUFF = NUTHINGTYPED

Exec [TRANSFER, L; lv i, 0, 1lv S{READBLOCK]
L: return

fr

o
h=Y



|
|
panifest

5§ TrslzZE
TTSTR
FLAG

Inan

]

I1:5.2

| This section defines the global device stream function
| IntcodetoandfromTeletype.

ooy Oc

10 let Intcodetoandf romTelotype[str] = valof

§IiT

let 8 = NewVec[TTSIZE]

SYNEXT
s{oUT

15 S5{CLOSE
S{REEET
S{ENDOF
SVITSTR
S5{S0OURCE

20 resultie

fIT

= NextTele

1= sourcelstr]
8

and NextTele[s] = valof

TNT let x = 0

25 §r1 §r2 % i3 Next[SYITSTR)
if 5 = ExecConsole break || out of §r2
fr2 repeatuntil EvenParityls,x]

X 3=

X
X
X

30

[N "0 (*1) =Y
H:IH;ll-hIl—hIl-h

X

A PARITYMASK

L]

NEWLINEt resultis **nf
PRIMEt resultis PRIME
UPARROWt resultis *4¢

Hnon

(v* s'<x<LEITAR.le5vz U a'<x<'z’') resultis x

= BEIL resultie BELL

35 ﬁrl Eeat

fur

and EvenParity[s,x] = valof
TP if Parityd(x rskift 45- Parityy(x ~ 817) resultis true
40 OSReport[SZJ., "Wrong TT parity?]
TryAgain[S4TTSTR]

resultis

fcp

falso
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43
and OutTelels, ch} be

if § = ExecConsole do
& ResetLS]
if Ch = **n? do
50 § OutCRIF[SITTSTR]
return
tE

if Ch = "*n' do
T% SUUT, S4FLAG = OutNewLines, false

for i=1 to 4 do Out[s, **a']
return

Ch A ULMASK || ignore underlining

unlegs (**s* < Ch < "1")v(*a" < Ch < 'z') do
i= valof
65 $v switchon Ch into
§ case RETURN !
caBe LEFTARROW :

cage DEIETE : resultis Ch
case PRIME 3

70 caBe GRAVE 3 rosultis PRIMEL
case 7 @ resultis UPARROWL
case X% reBultis STARt
cago V] :
case DIV @ resultis SLABHt

75 ceso AT resultis AMPERSANDt
case RUNGUT 2 resultis RUNDUTt
default & rogultis BELLt

fv
if parity{(Ch rshift 4) # parityl(ch » 817) do
8o Ch %= Ch v PARITYBIT

QutIS{TTSTR, chl
far

85 and putCRLFLS] be
Dut[s, RETURNt]
out[s, L INEFEEDt]
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90 and OutNewLines[S, Ch] be
Wwo
if Ch = ™a' do
§ S{FLAG = true
OutCRLF [64TTSTR]
95 return

Aif SYFLAG for i=l to 40 do Out[S{TTSTR, RUMOUTt]
OutCRLF [B{TTSTR]
§{OUT := OutTele
100 OutTelels, Ch]
L

and CloseTeolelS] be
105 §CT if SOUT = OutNewLines do QutCRLF[SYTTSTR]
) Close[S{TTSTR]
Returnvecls, TTSIZE]
fcr

110
and ResotTelo[5] be
§RT if SYOUT = OutNewLines do
§ S4OUT := OutTele
OutCRLF[SLTTSTR]
113 §
. Reset [SYTTSTR]
=T

120 and EndofTelels] = Endof[s4TTETR]

end sourcelStr] = valof
s if str < 0 do Str = (~ Str)}¢SLOWBLOCK

125 ‘Tesultis Str&SUURE
fs

EL B4 3

I7:5.2
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II:

I

43

XFER

This section defines the routine InitiateTranafer,

manifest

5

§
]

200
200

PAUSEO
PAUSE1

10 let InitiateTransfer[S, n, Message] bs

13

20

25

30

35

40
*EEE

§IT

f1T

lat r = 0O

lat i = —PAUSEO
let Last = PAUSE1 X S{PINGS
let HeldUp = false

let E = lv SIEXECBLOCK

E{BUFFSIZE = n

& Exec[TRANSFER, Rj, lv r, 0, E]
break [l if transfer accepted,

Rjitest 0 < i < Last
then if (i rem PAUEE1)=0 do Qut[ExecConsole, HELL]
ox Aif i = Last do
§ HeldUp := true
RosetStatelExecionsole]

£
if HeldUp A (State[ExocConsolel$NOTHINGTYPED)

do
Tﬂuts[ﬂxecconsole, "+5*n', Message]
ResetState[ExecConsols]

£H

i3=iql

f* ropeat

E{BUFFER := (E|BUFFER){(-1)
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Iis REATER

Il This section defines the routines and functions
Il used in "SETUPRDR® and the global routine TryAgain.

5 manifest
OPERAEBIE = 0
OFFLINE = -1
ONLINE = 4]
PAUSEZ = 100
10 §

let ReadBuffl[s] be
InitiateTransfer[s, READRFFSIZE+1, "Readsar']

15

and FirstNextBFPT[FB] = valof
let § = FBYSLOWBLOCK
let E = lv S4EXECBLOCK
20 E{DEVICE := ReaderDev
E{STOPCH = NOTBYTE
ReadBufils]
SINEXT = NeXtFillRFPT
FB{INBFFPTR, FBINRFFEND := EMPTY, EMPTY
25 § let Rubbish = Next[~FB)
_ resultis Next[~FB]

fF

30 and NextFillBFPTIFB] = valof
§N let 8§ = FB{SLOWBLOCK
ReadBuff(s]
FB{INBFFPTR = S{(EXECBLOCK+BUFFER)
FB{INBFFEND := FBY{INBFFPTR + READBFFSIZE
35 resultis Next[~FB]

i

and ResetBFPTLFB] be
40 SR let SSFB4SLOWBLOCK
FBY{INEFFPTR, FB{INBFFEND := EMPTY, EMPTY
S{NEXT := ReaderOfflinel[] —* FirstNextBFPT, NextWaitBFPT
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45 and NextWaitBFPT[FB] = velof
W  lot 5 = FBLSLOWBLOCK
let i, Ch = 0, 0

1et NeverOff = true
Resetstate [ExecConsole]

50
§R  test ReaderOfflLinel]
then NeverQff := false
or unless NeverDff bret break
Ch := StatelExescConsole]
55 if ((Ch=RETURNt)v(Ch=LINEFEEDt)) A NeverQff break

test O £ i < PAUSEZ X SIPINGE
ther if (i rem PAUSEZ)= do Out[ExecConsole, BELL]
or if Ch $ NOTHINGTYPED
60 do QutS{ExecConsole, "Reader¥n®]
if ch + NOTHINGTYPED do ResetState[ExecConsolel
i = (i<0)* 0, it+l

fR repeat

65 rogultis FirstNextBFPT[FB]

&

and 5tateBFPT[S] = Reader0fflLine[] - OFFLINE, ONLINE
70

and Reader0fflLinel] = valof
0 let Statuso
Exoc[LODKATRDR, L, lv Btatus]
75 resultis Status ¥ OPERABLE
L¢ resultis true

f0

80 end EndofBFPTIFB] = false

lot TryAgain[F] be
85 TTA unless F = BytesfrompT de
O8Report[541, 'TryAga.:m on wrong stream®]
GiveUp[F]
f
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95

100

105

1w

115

izo

125

130

Pl

fra

Ir:s.4

g

|,.4

et
lot S = FBISLIWBLOCK

let B = lv S{EXECBLOCK
unless S$CLOSE = S{RESET do

OSReportN[342]; GiveUp[F] § || PutBack on BFPT

r:g

OutS[ExecConsole, "Try again®*n']

let Ptr, End = FE{INBFFPTR, FB¢INBFFEND
S{NEXT := FirstNextBFPT
FB¢ INBFFPTR , FB4INBFFEND :i= EMPTY, ENPTY

EVIEVICE :i= RDRDEYSUM - ReaderDev || ~ change direction
let k = End - Ptr

let Firat = (k £ 1)~ End-5,
(Ptr-3 < E{BUFFER)™ E{BUFFER, Ptr-3

for i = First to Firstyf do

T OutByte[ExeeConsole, rv il
if i = Ptr~1 do outs{ExecConsole, * wrong'l
Dut[ExecConsole, "*n')

{£

let x = ry (ptr-1) || offending character
let Mossage = "Backread’
InitiateTransfer[8, 2, Messagel
InitiateTransfer[S, READRFFSIZE+l, Message]

=]

ot y = O
_t Ly = E{BUFFER + k
rv Ly i= NOTBYTE
In 1t1ataTran.sfer[S. k2, Mesaage]

y *= rv Ly repestwhile y = NOTBYTE

|.|

test X = ¥
then OutS[EBxecConsole, "Char still same']
o_r Outs[BxecConsole, 'Char now *B', ¥yl
waitl]
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11:5,5 DIADS

|| This section defines the global stream function
Il WordsfromDiads, and the global routine
]

TryDiedAgain,
5
manifest || Diad Stream
§  DSILE = 5
DIADEFFSIZE = 30
10 DIADBFF = 6
|| Diad Characters
STAPCODE = 4
BSC = 833
15 BRASE = 8377
WCH = 825
£
20

let WordsfromDiads[Str] = valof
WD lot FB = NewVeclFBSIZE)
let § = NewVec[DSIZE + DIADBFFSIZE]

25
SYNEXT 2= NextBlock
SIENDOF := EndoiWw
SVCIDSE &= ClossW
SIRESET 3= ResetW

30 SYSTR 1= str
§{0UT = StreaumBrror

FBYSLOWBLOCK :=

FBLINBFFPTR, FBYINBFFEND 3= EMPTY, EMPTY
35 FB{OUTBFFPTR, FBYJUTBFFEND = EMPTY, EMPTY

FBYINESC, FBUUTESC 3= NDTUSED, NOTUSED

resultis ~FB

40



48

45

md

NextBlock[FB] = valof

iNB let £ = FB{SLOWBLOCK

50

53

65

70

75

8 fnB

let B = lv S{DIADBFF
let I = S{STR

let Cheocksum, Blockaizs = 0, 0
lst Ch, I1Byte, RByte = 0, 0, O

§L1 §12
Ch := NextCh[I] repeatwhile Ch=NULL
if ch = WCH bresk
teat Ch = STOPCOLCE
then ResetlI]
or § DSReport[351, *Wrong diad WCH®]
TryAgeinlI]

fiz repeat

Blocksize := NextBytelI]
if Blocksize > DIADBFFSIZE do

$ osReportN[552]; GiveUplBlocksizel §
Checksun := Blocksize

for i = 0 to Blocksize-1 do

§f LByte = NextBytel[Il
RByte 3= NextBytel[I]
B¥i := (IByte lshift 8)v RByte
Chgcksum := Checksum + IByte + RByte

1 34
Ch = NextBytelI]
Ch := (Ch 1lshift 8)v NextByte[I]

if ch = Checksum break
OSReport[553, 'Diad sumcheck failed?]
TryDiadAgain[I, Ch, Checksum]

fL1 repeat
FBVINBFFPTR :i= B

FBYINBFFEND := B + Blockaize
resultis Next[~FB]

IT:a.6



95

and NextByte[5] = valof

§

100 §

let x = NextChls]
resBultis (x = ESC) — (NextCh[sl+1), x

and NextCh[S] = valof

§

105

let x = ©
x $= Next[S] repeatwhile X = ERASE
resultis x

and EndofWIFB] = Endof[(FB{SLOWBLOCK){STR]

110

and Resetw[FB] be
§R  leot 8 = FB{SLIMWBLOCK

115 f=

FB{IKBFFPTR, FBYINBFFEND $= EMPTY, EMPTY
Resot[S4STR]

and CloseWLFB] be

fc

125

130

let S = FB{SLOWBLOCK
Close[S{6TR]

ReturnVecl[s, DSIZE + DIADBFFSIZE]
ReturnVec[FE, FBSIZE]
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let TryDiadagain[F, Read, Corpl be

$TDA
135 unlaas F = BytesfrompPT do
OsReportN[3341; GiveUp[F] §
§ let FB = ~F
let 5 = FB{SLOWBLOCK
140 let E = lv S{EXECBLOCK

Outs[ExecConsole, °Try diad again*n®]

§ let k = FBYINBFFEND - FB{INBFFPTR
145 SYNBXT := FirstNextBFPT
FBYINEFFPTR, FBYINBFFEND := EMPTY, EMPTY

ReadBackwards(s, 3]
RoadBackwardsa[sS, READBFF SIZE ]
150 ReadBackwards[s, k+i]

E{STOPCH :i= WCH
SR S{BFF1END := false
S{BFFZEND t= false
135 ReadBackwards|S, READBFFSIZE]
fr repeatwhile S4EFFIEND v S{BFFZEND
B{STOPCH %= NUTBYTE

outs[ExecConsole, *Sum read *0, computed *0O', Read, Comp]
160 wait[]
frDa

and ReadBackwards[s, n] be
163 B
lot Meseage = ‘Backread®
let E = 1lv SYEXECBLOCK

BVDEVICE := RDRDEVSUM — ReaderDev
170 E{COMPIETED := false

InitisteTransfer[s, n+l, Message]
§ § zeopeatuntil E{COMPLETED
frRB
175

P



I1:6, Miscellaneous facilities

I11:6,1 CLOCK

10

15

20

25

30

35

Il This section defines the global routine OutDateandTime,
il =and the global function TimgofDay,

static §8

ClockRestarted = false

§s

let OutDateandTimels] be

§D’I‘ Duts[s' LR E S Ry N ]
OutDate[5, FetchCode[DATE]]
OutTims [5]
outls, **n']

for

and OutDatel[s, 4] be
outsis, '*N/*IV*N'
d rshift 11, (d rshift 738817, d~8177]

and OutTime[§] be
let t = TlmeofDay[]
1f ClockReatarted & (5=Conscle) return
§1ath,m=t/60,tﬂ60

Outs[5, * *N,*NN°, h, /10, m rem 10]
for

let TimpofDay[] = valof

§T let Clock = FetchCode[TIMEOFDAYCLOCK]
ClockRestarted := false
RestartcClock[Clock]
ropultis MINSPERDAY ~ {Clock{BUFFER){TIME

§T



52

40

45
and RestartclocklE] be
T let i0
Exec[TRANSFER, Rj, lv i, 0, E]
ClockRestarted := true
50 (EVBUFFER){TIME := MINSPERDAY ~ AskTima[Comsole]
Rj3l] assumed already going,

fr

35 mad AskTime[Con] = valof
§& DutS8[Con, "*nTime *q 9]
§ let Hrs = NextX[con]
let Mins = NextN[Con]
rosultis Hrs X 60 + Mins
60 fa

LT3

Ir:6.1
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11:6,2 MISC

Il This section defines the globzl routines
|1 AddressZero, Copy, Eq5, Mullprogram, and Weit,
5 let AddressZerel] be

% ospeport[621, TJump to address Zero']
GiveUpl[o]

10
let copylvi, vz, nl be
-3 let FB = vec FBSIZE
TBYINBFFPTR, FBYINBFFEND 3= V1, Vi
FB{INESC := NOTUSED
15 TransferIn[~FB, V2, n]
13

lot Eq&lp, ql = yalof
20 §8 unless piO = "ai0 resultis false
. for i = 1 te (plo rshift 8)/2 do
vnlass pli = qii resultis Falso
resultia true
fE
25

det NullProgrmml] be § §

30 let wait[] be

“Sletck =
Roset[Console]
Ch := Nextl[Console] repsetuntil Ch = **n?
1)
35

HEER



II: Disc routines (1)

11:7,1 DISCXFER

Il This section defines the global routines
Il CoretoDisc and DisctoCore,

5 menifost § OFFEET = =10 §

lt CoretoDisclv, pl be
TD unless v = DiacPage do Copylv, DiscPage, PAGESIZE]
10 DiscPage4SUMCH := Sumcheck[]
unless FetchCode [DISCWRITEPERMITTEDR] return
biscTransfer[DISCWRITE, pl

fcD
15

and DisctoCorelv, pl be
fbc B
§r DiscTransfer[DISCREAD, pl
§ let x, y = Sumcheck(], DiscPagetSUMCH
20 if (=y)vFetchCode [SUMCHINHIBITED] break
Gutélconsole, ‘Sumcheck page *N: computed ¥0,*s
recorded *0 *, p, x, ¥yl
Reset[Conacle]
fr repeatuntil Next[Console] = fI1°

23
unless v = DiscPage do Copyl[DiscPage, v, PAGESIZE]
foc

30
and DiscTransfer[Dev, p] be
§T let E = DiscPage + QFFSET || ExecBlock for Disc

EYDEVICE := Dev

35 §¢ for i =1 to 2 do
FE  ELPAGENUMB 3t p
EVCOMPIETED := false
Exoc[TRANSFER, Rj, lv E{PAGENUMB, E{PAGENUMB, E]
§ § repeatuntil ELCIMPLETED
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40
if B{PAGENUMB = p return || successful tranafer

Il If the tranefer ends unsuccessfully, Exoc
|| overwrites E{PAGENUME with a failure number,
43
if i =2 break || out of §£
Me ssage[ExecConscle, BE{PAGENUME, p]
OutDateandTima{ExecConsole]
§
50 Rj: Meossagel[Console, E{PAGENIME, p])
Reset[Consols]
fr repeatuntil Next[Console] = "1*

55
and Message[5, £, pl be
Outs[s, "Disc failure *D page *N ', f, pl

*k Kk
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7.2

53
XIL7.,2 DISCFS
]| This section defines the routines
|| NewDiscBlock and ReturnDiscBlock,
3
let NewDiscBlock[] = valof
&
§r .
10 let Scan = FSFYSCAN
test Scan = PAGEEND
then
§1 test FSFYBACKLINK = ENDBODY
then § OSReport[721, "Disc full®]
15 GiveUp[o]
£
or § let Addr = FSF{PAGE
let Link = FSFYBACKLINK
20 DisctoCore{F&F, Link]
FSFYNXTPAGE = ENDBODY
CoretoDise[FSF, Link]
FEFPAGE := Link
FSF{SCAN := FIRSTENTRY
25 § let d = FetchCode[DATE]
UpdateHoad[FEF{THISFILE, SAME,
FSF{SERIAL, Link, SAME, d, d]
resultig Addr
f1
30 or
"2 let Addr = F&F¢Scan
FSF{BCAN := Scen + 1
unless Addr = CLAIMED do
&3 FG&FyScan := CLAIMED
33 DisctoCore[DiscPage, Addr]
if DiscPagel0 = FREE rosultis Addr
fr ropeat
fn

40
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45 let ReturnDiscBlock[Addr] be
SR

let Scan = FEFVSCAN
test Scan = ¥ IRSTENTRY
then
50 §1 FAF4NXTPAGE := Addr
CoretoDisc[FEF, FESF{PAGE]
FSF{SERIAL 5= FSF{SERIAL + 1
FEF{NXTPACE := ENDBODY
FEF{BACKLINK := FEF{PAGE
55 FEF{PAGE 3= Addr
FEF{SCAN := PAGEEND
for i = FIRSTENTRY to LASTENTRY do FSF{i 3= CLAIMED
CoretoDisc[FEF, Addr)
§ let d = FetchCode[DATE]
60 UpdateHead [FAF{THISFILE, SAME, FSFVSERIAL,
Addr, SAME, d, d]

§1
oL
& FSF{(Scan = 1) iz Addr
65 FSF{SCAN := Scan - 1

DiacPage{D := FREE
CoretoDisc[DiscPage, Addr]

LEL 2
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11:7,3 DISCIN

[
[

This section defines the global Stream functions
InfromFile and EntrieafromFile,

5 panifest § EFSIZE = 5 §

i
I
10

The routina CheckType is used by both
InfromFile and OuttoFile &

let CheckTypelf;h] be

=

15

fc
20

lot

§F

23

3§

35

0

Af h = NULL do
7§ osreportl731, 'File deleted®]
Giveup[f] §
unless (h{TYPE » STREAMABLE)= STREAMABIE do
OsReportNi732]
Giveuplf] §

InfronFile[f] = valof

let h = FindHeading[f]
CheckTypelf, hl

lot FirstPage = h{FIRSTPAGE

Returnvec[h, hi0 » IMASK]
Update[f, DLR, FetchCode[DATE]]

lot FB = NewVec[FB5IZE]

lot 65 = Newvoc[IFBIZE]

FB{SLOWBLOCK := §

FB{INBFFPTR, FB{INEFFEND := EMPTY, EMPTY
FE{OUTBFFPTR; FBUOUTBFFEND := EMPTY, EMPTY
FB{INBSC, FBYOUTESC := NOTUSED, NOTUSED

S{NBXT 2= NextBufflF
S4ENDOF := EndofIF
S{CLDSE := CloselF
S{RBREET := RosetIF
S{XIT = StreamBrror

Ir:7.3
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45

fIF

58

S{FLLENUMB * =
(S+IFBUFFER ) {NXTPAGE := FirstPage

rosultis ~FB

50 and NextBuffIF [FB] = valof

55

60

65

70

75

8o

85

SN

L

fx

if EndofIFL[FB] resultis ENDOFSTREAMCH
|| EndoflF refills buffer
resultis Next[~FB]

let B = 1lv SLIFBUFFER
if (B4NXTPAGE = NULLBODY)v{BYNXTPAGE = ENDBODY) then
resultis true
DisctoCorelB, BENKTPACE]
FBYINBFFPTR := 1lv BFIRSTDATA
FBLINBFFEND := (B4NXTPAGE = ENDBODY) -
1lv BL(BLENDOFDATAPTR), (1lv BLLASTDATA)+1

resultis (FBLINBFFPTR = FBLINBFFEND)

and CloseIF[FB] be

§c

Returnvec [FBLSLOWBLOCK, IFSIZE]
Returnvec [FB, FBSIZE]

and ResetIF[FB] be

®

let 8 = FE{SLOWBLOCK

let h = FindHeading[S{F ILENUMB]
(5+IFBUFFER) {NXTPAGE := h{Ff IRSTPAOE
Returnvecl[h, hic A IMASK]

FB{INBFFPTR, FB{INBFFEND :- EMPTY, EMPTY



60

90

9

100

103

1lo

115

125

T

lot

SEF

fEF

and

N

§

fx

EntriesfromFile[f] = valof
let 5 = NewVec[RFSIZE]
let h = FindHeading[Z£]

unless h{TYPE = INDEX do
§ OSReportl733, 'Mot index file']
Giveup[£]
ReturnvVec[h, hi{0 + LMASK])

SYNEXT $= NextEF
SIENDOF := EndofEF
S{LCIO08E := CloseEF
S{REEET := ResetEF
sLOUT := StreamError
8{STR := InfromFileif]

resultis §

NoxtEF[8] = valof

let F = 8¢6TR || = InfromFilelf]
let n = Next[Fl

if n = ENDOFSTREAMCH resultis n
let Entry = Newvecln]

Botry{0 2= n

TransferIn[F, lv(Entry¢l), n]
resultis Entry

and EndofEF[§] = Endof[S{STR]

CloseRF [5] be
Close[S45TR]
Returnvecls, RFSIZE]

ResotEF[8] be Reset[S{STR]

Ir:7.3
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11744 DISCOUT

This section defines the global Stream function
OuttoFile, and alsc the global routine DeleteBody,

Thoy are defined in the same section because thoy
both use the non-global routines ReturnChain
and CheckPeorm,

10 let ReturnChain[f, Pagel be

15

20

235 §¢

30

35

40

§r
DisctoCore[PiscPage, Page]
unless DiscPage¢THISFILE = £ go

OBReport[741, "Page chain wrong - file *N',f]
GiveUpl[Page] £
§ let P = DisoPage{NXTPACE
ReturnDiscBlock[Page]
Page = p
@ fr repeatuntil Page = ENDBODY
C

let CheckPerm[f, h) be

fc

let p = h{PERM

tnless (p=UNRESTRICTED)v(p=OWNERONLY A User=h{OWNER) do
OsReport[742, '"Protocted file']
GiveUp[£]

let DeleteBody[f] be

T

let h = FlndHeachng[f]
if h = NULL do
§Dmeportﬂ743], GiveUplf] §
CheckPerm[f, h
§ let p = h{aFIRSTPAGE
u.nless P = NULLEODY do
%1 UpdatoHeaed[f, NULLBDDY, 0, KULLEODY,
SAME, FetchCodc[DATE], SAME]
ReturnCheinl[f, p]



g2

35

05

70

75

§

Charge [h{{WNER, = h{NUMBPAGES]

§1
ReturnVec[h, h{0 ~ LMASK]

OuttoFile[f] = valof

let FB = NewVoc[FBSIZE]
lot 5 = Newoc[OFSIZE]
let B = 1lv &{OFBUFFER
let h = FindHeadingl[f]
CheckTypel[£, h]
CheckPerm{f, h]

FB{SLOWBLOCK == 5

FBVOUTBEFPTR 3= 1v B{FIRSTDATA
FR{OUTBFFEND $= (1v B{LASTDATA)+1
FBYINBFFPTR, FBL{INBFFEND := EMPTY, EMPTY
FB{INESC, FBLOUTESC :i= NUTUSED, NOUTUSED

S{NEXT := StreamError
S40UT := gutBuifoF
S{CLOSE i= CloseQF

S{ENDOF :i= StreamgError
S{RESET 3= ResgtOF
S{FILENUMB 3= f
5{FILEOWNER := h{OWNER
S{OLDBODY  := h{FIRSTPAGE
SYOLDSIZE 3= h{NUMBPAGES
S{OFPAGE $= NewDiscBloekl[]
S{NEWBODY iz S{OFPAGE

ReturnVec[h, h{o ~ LMAEK]

B{SER IAL
BVTHIEFILE
B{NXTPAGE NDBODY

CoretoDisc[B, S{OFPAGE] || for safety

es @e oo
mwnn

1
b
E

let C = lv SYCUCHAIN
C{ROUTINE 3= Failcloss

I7r:5.4
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C4¥CSUC i= ClearUpChain
CHCPRE := 1v ClearUpChain
90 ClaarUpChain = C
unless C4CSUC = ENDCUCHN do (CYCSUCILCPRE := C

resultis ~FB

for
95
and OutBuffOF [FB] be
B
lot 5 = FE{SLOWELOCK
100 let B = lv SHIFBUFFER

TurnPege [ 5, NewDiscBlockil, B]
FBIOUTBFFPTR := 1lv BAFIRSTDATA

105
and TurnPege [5, NextPage, Bl be
&T
BYNXTPAGE 3= NextPage
CoretoDisc{B, S{OFPAGE]
110 S{OFPAGE := NextPage
B¥SERIAL. 5= BYSERIAL + 1
fT

115 and CloselF [FE] be
lot 8 = FB{SLOWBLOCK

leot C = lv S5{CUCHAIN
120 TCcers ) ICsuc 1= cdosuc
unlese CYCRIC = ENDCUCHN do (C4CSUC)YCPHE := CLCPRE

ResetOF [FB]

ReturnDiscBlock[S{OFPACE]
125 Returnvecl[s, OFSIZE]

Return¥ec[rB;, FBSIZE]

§c

130 and ResetOF [FB] be
®

lot § = FB{SLOWBLOCK



let B = lv SYOFBUFFER

135 if (SVOFPAGE = S{NEWBODY)A(FBWOUTRFFPTR = 1v BFIRSTDATA)
Il i.e, if nothing output
do §1
S{OLDBODY := NULLBODY
S{OLDSIZE 3= O
140 DeleteBody {S4F ILENUME]
- return

f1

§ laet NumbPages = B{&ERIALV
145 Charge (S{FILEOWNER, NumbPages —~ S{OLDSIZE ]

B{ENDOFDATAPTR := FBJOUTBFFPTR - B
BYNXTPAGE := ENDBODY
CorotoDisc{B, SHOFPAGE] || write last page
i50
UpdateHead[ S{FILENUMB, SYKEWBODY, NumbPageos, S{OFPAGE,
SAME, FetchCode[DATE], SAME]

unless S{OLDBODY = NULLBODY do
155 RoturnChain[S4FILENUMB, S4OLDBODY]

S{0LDBODY 3= S{NEWBQDY
S{OLDSIZE := NumbPages
S{OFPACRE := NowbiscBlockl[]
160 SLNEWBODY := S{OFPAGE
BYSERIAL := 1
FBYOUTEFFPTR $= 1v B4FIRSTDATA
fr

165
and FailCloselC] be

lot § = C - CUCHAIN
let B = lv S{OFBUFFER

170 BYNXTPAGE := EKDBODY
CorotoDisc[B, S{OFPAGE] |{ Complete the chain,
Returnchainl S¢{FILENUMB, S{MNEWBODY]I| and return it,
3

F*pwk



1128, Disc routines {2)

11:8.,1 CHARGE

lot ChargelUser, NumberofPages) be § return f

rxxk



66

11:8,2 UPDATE

10

15

25

30

e

lot Updatelf, Word, Value] be
W
let Incrementing = (Word < o)
let Blement = Incrementing — -Word, Word

let h = FindHeadingl[f]
i_:; h = NULL do
§ OSReport[821, "Heading deleted’]
Giveuplf]l §
§ let Hdlength = hj0 A LMASK
unless Elemont < Hdlength do
§ OSReportN[&22]
Giveup[word]l #§
Returnvec[h, HdLengthl

§ let HdAddr = LookUpinMFLIf]
lot DisgcWord = HAAdAr{HWIRD 4 Element
DiactoCore[DiscPage, HAAddr{HPAGE]
if DiscWord > LASTDATA do
T4 1ot Nextpage = DiscPageNXTPAGE
E NextPage = ENDBODY 2
§ 0SReportN[823]

GiveUp[f] §
DisctoCore[DiscPege, NextPage)
HdAddxr{HPAGE := NextPage
DiscWord :i= DiscWord - DATASIZE

f1

DiscPage{DiscWord =

Ir:8.2z

Incrementing — (DiscPageiDiscWord)+Value, Value

CoretoDisc[DiscPage, HAAddr{HPAGE]
Returnvec[HdAddr, ENTRYSIZE]

fu
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11:8,3 UPDATEHEAD

|| This section defines the global routine UpdateHead,

5 let UpdateHeadlf, FirstPage, NumbPages, LastPage,
Type, DateLastChanged, DatelastRead] be
§uH
let HdAddr = LookUpinMFLLL]
let Paramlist = 1v £
10 DisctoCorelDiscPage, HAAddr{HPAGE ]

for i=1 to 6 unless ParamListdi = SAME do

let Element = wvalof

15 “&v switchon i into
case 1 i resultis FIRSTPAGE
case 2 i rosultis NUMBPAGES
case 3 : resultis LASTPAGE
case 4 ? resultis TYWE

20 case § 3 resultis DLW
case 0 : resultis DIR

fv
§ lot DiscWord = HAAddr{HWORD + Elemont
if DiscWord > LASTDATA do
25 T1  let NextPage = DiscPagetNXTPAGE
if NextPage = ENDBODY do
§ 0SReportN[831]
GiveUplf]l §
CoretoDisc[DiscPage, HdAddryHPAGE]
30 DisctoCore[DiscPage, NextPagel
HAAddr{HPAGE := NextPage
HdAddr{HWORD := HAAddr{HWORD ~ DATASIZE
DiascWord := DiscWord - DATASIZE
f1
35 DiscPagedDiscWord := Paramlistli
tF

CoretoDisclDiscPage, HAAddr{HPAGE]
ReturnVec[HdAddr, ENTRYSIZE]
40 §uH

*ER¥
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F INDHEAD ING

I
il

lot

§L

10

15

20

25 §L

30

lot

W

3

40

This section defines the global functions
FindHeading and LookUpinMFL,

LookUpinMFLL[£} = valof - . . _

if f < 0 resultias NULL
DlsctoCoreiD:.scPage, Fetchcode [MFLF IRSTPAGE ] ]

Su_ if DiscPageNXTPAGE = ENDBODY resultis NULL
DisctoCore[DiscPage, DiscPsgedNXTPAGE
i = 1 + ENTRIESPERPAGE

fu

lot w = (ENTRYSIZE+1)X({f~1)-i} + FIRSTDATA
if DiscPagedw = NUTENTRY resultis NULL

let Entry = NewVec{ENTRYSIZE]
Copy[lv (DiscPagedw), Entry, ENTRYSIZE+1]
resultis Entry

FindHeading[f1l = valof

let HdAddr = LookUpinMFLLE]
E HdAddr = NULL do
§ OsReport [84.1,-1'No entry in MFL']
Giveup[f]l §

pisctoCorelDiscPage, HAAJAriHPAGE]
let Word = HAAddr{HWORD
ReturmvVeciHdAddr, ENTRYSIZE]

Ir:8,4
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45

50

55

b5 §F

*xEy

§

let
let

ot

Length = DiscPage{Word A LMASK
h = NewVec[length]
n = LASTDATA — Word

test Length < n
" then Copyflv (DiscPageiWord), h, Lengthy1]
or §1
- lot NextPage = DiscPageVNXTPAGE
Af NextPage = ENDBODY do
§ osReportN[842]
civeUp[£]l §
Copyl[lv (DiacPageiMord), h, n+1l
DisctoCorelDiscPage, NextPage]
Copyl[lv (DiscPagedFIRSTDATA), lv (hi(n+1)),
Length~nl
§1

1£ h¢TYPE = DELETED do
£33 Returnveclh, Langth]
resultis NULL

7

resultis h

£9



70

118

5

10

15

20

25

30

35

40

VX

IT:8.58

LOOKUP

Il Thie section definss the global function LookUp

menifost § ENTRYLENGTH = 20 §

lot LookUp[Namel, Name2, i] = valof
SL

i = NULL resultis NULL
§ 1ot h = FindHeadingli]
h = NULL do
OsReportl851, lndex deleted®)
GiveUp[il]l §
unless h{TYPE = INIEX do
OSReport[852, "File not index']
GiveUp[i] £
ReturnVec[h, h0 A LMASK]
§ let 8 = InfromFileli]
lot Length = ENTRYLENGTH
v = NewVociLength)
il Endof[6] do

™
e

I|-.l .

H,

'H

3

:

N

let n = Next[s]
if n > Length do
§1 ReturnVeclv, Langth]
Length iz n
v = NewVec[Length]
$1
Transferin[s, v+i, n]
unless v¥STATUS = DELETED do
if BqS[Namel, v+viN1] ~ EqS[Nemez, vtviNz] do

Cloge[s]
§ let NotLinkad = (ViLINKING > O)
let £ = NotLinked —* v§FILE,
LookUp[v-viN3, v+viNg,
LookUp[v+viN5, v+v{NG, Systemlindex]]
ReturnVec[v, Length]
reaultis f
fu
Closels]
ReturnVecliv, Length]
rosultis NULL
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11:8,6 LOADFIIE

This section defines the global routines
loadFile and LoadSystemFile,

——
——

5
lot LoadFilelf] be
SLF
10 let i = In
let » = MaxVec6ize[]l - INFILESIZE
t v = Newvecln]
in = InfrowFilel[£]
15 Returnveclv, =l
load[il || Zfrom In
Closelin]
In iz i
20 fLF
25

let LoadSystemFilel[stringl be

let £ = LookUp[&tring, 'IC', SystemIndex]
if £ = NULL do
30 "% osheport[Bb1, ™tEs¥t *1ICK! not system file', String]
GiveUp[o]l §

loadrile[£]
fLsF
35

e



23
3 *3;
*143

L15;

10

*L17;
*L,16;
1203
*L13;
t]_,14;

*L7}

15

*L100;
L1013
20

25

GET; *PUTY;

TransfarInC {global 14)

II:G, Special functions in WIC
DEC b; DEC G} { | NEWSECTION
DEC 1; DEC 17; {| cop®, 17 words 3
IP2; LDPRG; OSY; ST; EXIiT; || FetchCode (global 2)
OP3; LDC; IP2; STPRG; EXIT; || StoreCode (global 3)
EXEC; EXIT; Il Exec (global 4)
03335; SUMCK; Il sumCheck (global 15)

Il {global 335 = DiscPage)
NEXT; Il Next {(global 17)
ouTZ; |l out (global 16)
E¥DOF ; |l Endof (global z0)
GET; *PUTZ; |l Transferin (global 13)
t

TROT; Il
DEC 2; DEC 21;
0G8; 1DC;  0Gz; ST
ON3; ADDT; 0OG3; ST;
ON3; ADDT; OG4; B5T;
OKl; ADDT; OG15; ST;
OMz; ADDT; OGl7; ST;
ON1; ADDT; 0G10; ST;
ON1; ADDT; 0Gz0; ST;
ONl; ADDT; OG13; ST;
ON2; ADDT; 0Gl4; BT;
OMZ; ADDT; OG7; ST;
EXIT;
END;

TransferOut 7

(global

INTERLUDE, 21 words 2
0G8 = cFirst (global &)

Note that if the method of setting globals is changed,
then the Syster dumper must also be changed.
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40

50

55

6o

05

70

75

8o

and

lst

§N

£N

let
50

SumCheck[] = yalof

let n =0

for i=0 to LASTDATA do n := AddwithEAC[rn, Discpagedil
resyltis n

AddwithEAC[e,b] = a+bt (((af(a+b))<0<(atb)) 1, 0)

Next[5] = valof
if 5>0 resultis (S{NEXT)(S]
B i= ~S§
if S{INBFFPTR> SV INBFFEND resultis ((S{SLOWBLOCK){NEXT)[S]
untess S¢INESC = NOTUSED do

if rv(S{INBFFPTR)= S{INBSC then

resultis ((S{SLOWBLOCK){TRAP)[5]

let ch = rv(S{INBFFPTR
S{INBFFPTR := S{INBFFPTR + 1
resultis Ch

octls, x1 be
test 5>0
then (&40UT)[6, x]
2
§1 85 3= ~8
teat G{OUTBFFPIR > S4OUTBFFEND
then ((s{S1OWBiOCK){OUT)[S, x)
or
T & zv (SOUTBFFPTR) 3= x
S{OUTBFFPTR := S{OUTBFFPIR + 1
test S{OUTRFFPTR > S{OUTBFFEND
then ((&5{SLOWBLOCKYWOUT)IS, x]
oz unless S{OUTESC = NOTUSED do
if SYOUTESC=x do
((s{sLowBloCKIOLT) (8, x]
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Ir:

85

9o
let Endof[S] = valof
if 5>0 resultis (S{ENDOF)[s]
5 iz ~5
if SY{INBFFPTR > S{INBFFENB then
95 rosultis ((S{SLOWELOCK)4ENDOF)[5]
unless SYINESC = NUTUSED do
if rv(SYINBFFPTR) - SYINESC then
resultis (({5¢SLOWBLOCK){ENDOF)[5]

rogultis false

let TransferIn{s,v,n] be
for i=0 to n-1 do vii := Next[sl

let TransferInC[5,v,n] be
for i=0 to n-1 do StoreCodefv+i, Next{s]]

lot Transferoutls,v,n] be
for i=0 to n-1 do outls, v{i]



III: SET-UP PROGRAMS

I1i:1, System Set—up

11it1,31 SYSSETUP

Il This section defines the routine Plnterrupt, which
[l is entered when the Bystem is first loaded from Disc,

5 manifeat

INVALIIPAGE = 999G
SYSTEMINDEX = 4
SYSTEM = 1 |l vUser code
STARTOFMFL = 2
10 GUSSIZE - 110
PSSIZE = 1ilo
OUTOFRANGE = 5 |] Exee reject qualifijer
FIRETNSG = 401
15 LASTNSG = 500
OFF SET = =(ESIZE+1)
1]
static §S
20 DiscUssable false

DeadArea = 03 DAlsngth = o
fs

25 let Pinterrupt[] be
w1
StoreCode [DISCWRITEPERMITTED, falsel

|| The order of this sequence is important
30 setupFsl]

SetUpDiscPagel]

SetUpPM&tackal]

SetUpStreans[]

SetUpSundryItems[]
35 SetUpTimeoiDayClock[]

SetDateandTims[]

SetUpRunBlock[ ]

SetStackBasal[]
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40 DiscUsable != CheckDiscOn[]
tost DiselUsable
then DiscUsable i= QuickValrsF[]
or Outsl[Console, "DISC OFF: °*]

45 StoreCode [REASONFOR INTERRUPT ; NOREASON]
EtoreCoasl INTERRUPTADIRESS, 1lv Interrupt]

ReleaseNonSystemGlobals[]

50 test DiscUsable
then § FS&FtoCorel]
Runilogin]
StoreCode[DISCWRITEPERMITTED, truel

w©ws eh

FSFIPAGE := INVALIDPAGE
User, CurrentIndex = SYSTEM, SystemIndex
outs(Console, ‘Abnormal set—up*n']

55 er

6o return [} enters loadGeloop (see SetStackBase)
fr1

65 and SetupFsL] be
§Fs let f = F5 + (FSVECSIZE + 1)

FS{FBC, FS{FWC := f, END
F5{PBC, FS4PWC i= END, END

70 FS{1B , F&4UB = 1, FBLim
FEFPRE = F§

FSlLim - £
E
75 b5
and SetUpDiscPagel] be
§pP let Blocksize = ESIZE + 1
8o let v = NeweclBlockeize + 2XPAGESIZE]
let Endv = 1lv v{(Blocksize i ZXPAGESIZE)

let D = ((w1)/PAIRSIZE + 1)XPAGESIZE
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85

95

100

log
fop

110 and

115

fs
120

77

Il D now pointe to the first Hardwere page
[l in the range (v, Endv).

if D-Blocksize < v do.D i= D + PAGRSIZE

| allow room for BxecBlock,
DigcPage 2= D

DeadArea 3= v

DALength $= ((D - Blocksize)- v) - 1

|| The DeadArea is returned

i eafter the PM stacks are set-up,

Returnvec [{D+PAGESIZE}, (Bndv - (D+PAGESIZE))]

let E = D ~ Blockeize |1 8o DFFSET = - Blocksize
E{BUFFER t= DiscPage

E{BUFFSIZE := PAGRSIZE

EVSEG t= DATASEG

E{ENDMODE = QUIETEND

E{EBLFPTR = E

|| E{DEVICE, E{PAGENUME and E{COMPLETED are seot befoxe
Il use (e.g. in DiecTransfer), The other two elements
|l of the ExecBlock are not used in this command,

SotUpPMEtacks[] be
GiveUpStack = NewVec[GUSSIZE]
GiveUpStack{LENGTH := GUSSIZE
GiveUpStacksize = GUSSIZE~1

PrivateStack := Newvec[PSSIZE]
PrivateStackylENGTH := PSSIZE

RoturnVoec [DeadArea, DALengthl || claimed in SetUpDiscPage

and SetUpSundryltemsl] be

$61

125

GiveUp := StandardGivelUp
PBChain 2= END
ClearypChain = ENDCUCHN

F&F 3= NewVec{F&FSIZE]
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BtoreCode [MFIFIRSTPAGE, STARTOFMFL]
130 SystemIndex := SYSTEMINDRX

StoreCode [SUMCHINHIBITED, falsel

IBlock{ISUC := NDNE

135
§ let MaxC = (CPages—1)XPAGESIZE - QFFSETC
Il =allows for multiplexor page
let MaxD = DPages X PAGESIZE
StoreCode IMAXC, MaxC]
140 StoreCode [MAXD, MaxD]

fs1

145 and SetUpTimeofDayClock[] be
lot E = Newecl[ESIZE]
let B = NewVec[CLOCKBUFFSIZE - 1]

B{DEY ICE iz CLOCK

150 E{BUFFER i= B
EVBUFFSIZE := CLOCKBUFFSIZE
EVSEG := DATASEG
E{ENDMDDE 1= QUIETEND
E{COMP1ETED := false

155 B{SELFPTR :- E

il The other three elements of the ExacBlock
|l are not used in this device and command,

BYTIME := NULL || set in AskTimeofDay
160 BYPERIOD := ONEMINUTE

StoreCode [T IMEOFDAYCLOCK, E]

and SetUpRunBlock[] be
S8 let R = NewVec[REIZE]

170 || Reset F6 so that RunBlock is outside FreeStore:

NewFreestorel]
FE{FPREB = F§
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175

180

185

190

195

200

205

210

R
and
98

£6

and
o)

foo

and

RIRPRE = R

RPPTR i FSLim + 1 || start of stack
R{IBLE $= IBlock

R{CPTR :i= CPtr

RIFSY := FS

RYINPT = In

RYOUTP = Output

R{CON := Console

R{RRP := ReportStrean
RAGU 1= GiveUp

RYGUS := GiveUpStack
RIGUSS := GiveUpStackSize
RICUC = ClearUpChain

StoreCode [RBLOCK, R]

setstackBass[] be
lot StackBase = FSLim + 1
let Link = StackBaese + 1

rv StackBase := StackBase
v Link := LoadGoLoop

CheckDiscoOn[] = valof
let E — DiscPage + OFFSET
E{IEVICE := DISCREAD
B{PAGENUMB := INVALIIPAGE
Exec[TRANSFER, RJj, lv E{PAGENUMB, E{PAGENIMB, E]
Rj¢ Il Exec will re¢ject the command, either
|| hecause the Disc—Controller is off«line,
|| or bocause the page is out of renge,
|| The reason is placed in E{PAGENUMB,
resultis (E{PAGENUMB = OUTOFRANGE)

RoleaseNonSystemGlobals[] be

215 SRG global § GlobalZero : 0 §

$Ra

lot Glob¥ec = lv GlobalZero
for g = FIRSTNSG to LASTNSG do GlobVectdg 3= NULL



890

220
Bnd FSFtoCorel] be

Irr;1.,1

§F let H = FindHeading[LookUp[’'FsF®, *8YS', SystemIndex]}

DisctoCore[FSF, H{LASTPAGE]
FEF{SCAN := FIRSTENTRY
225 FSF{PAGE = H{LASTPAGE
Returnvec[H, (H{0 & IMABK)]
fr

230 and LogIn[] be
§L1 LoadSystemFilel'LogIn*]
pProgl)
fL1

Wik
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1113

1,2 SETDANDT

10

15

25

30

35

40

N
i

monifest W™

JAN = 1; FEB

JUL = 7; AUG

IMPOSS = ~1
M

It

2; MAR = 33 APR = 45 MAY =
8; SBEP = g; OCT =

lot SetDateandTime[] be

Teor

let t = TimeofDay[]
1et d = Date[]
StoreCode [DATE, dl
Reset[Console]

fso7

gnd Datel[] = wvalof

GutSlconscle, 'bDate *q ]

§ let Day
let Month
let Year

NextN[Console]
NextN[Console]
NextN[Console] rem 1900

unless 1 < Year < 99

do § Wrong[‘Year'],

unless JAN 2 Month < DEC

do § Wrong ["Month®];

§ let DaysinMonth, Fudge = 0, O
switchon Month into

JAN: DaysinMonth := 31
Fudge := (Leap[Year]—* 6, 0) ;

: DaysinMonth := (Leapl[Year]— 29, 2

endcase

ondcase

5 case

CE8S

888
CASD
—
Caso
case
c28o

Fudge i= (Leapl[Year]l— 2, 3)
3 DaysimMonth, Fudge = 31, 3
i DaysinMonth, Fudge 3= 30, 6

MAY: DaysinMonth, Fudge i= 31, 1
JUN: DeysirMonth, Fudge := 30, g
JUL: DaysinMonth, Fudge = 31,

resultis Datell §

resultis Datel[l §

e

e Wk e We W

This section defines the routine SetDateandTime,
which is called by *SYSSETUP®,

JUN =

10; N = 11; IEC

pndcase

1

ondcase
endcage
endcage
endcase

81
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case AUG: DaysinMonth, Fudge := 31, 2 ; endcase
45 case SEP: DaysinMonth, Fudge := 30, 5 ; endcase
case OCT: DaysimMonth, Fudge 3= 31, 0 ; endcase
case NOV: DaysinMonth, Fudge = 30, 3 ; endcase
case DRC: DaysinMonth, Fudge := 31, 5 ; endcase
fs
50
unless 1 < Day < DaysinMonth
do § |mng['Day'] resultis Datel] §
§ let DayciWeek = (Year + Year/4 + Day + Fudge)rem 7
35 || Fudge is & correction because of the Month
Outs[conacle, 'Day of week *q '1
§ lot Ch = Nextletter[Consolel
if ch="S" v Ch="T' do
60 % let x = NextLottar[Console]
unless x=%y* do Ch ¢z x
£
unlgss DayofWeek = (Ch="s" —+ 0, Ch='M? —+ 1, ch='T! —+2,
65 Ch=*w? -+ 3, Ch=°H* + 4, Ch='F' + 5,

ch=*A' — 6, IMPOSS)
do § Wrong[fDay of week']; resultis Datell §

regultis (Day lahift 11)+(Month lshift 7)+ Year
70

oand Wrong[Stringl be
auts[Console, Tf-_s wrong *n', String]
75

and LeaplYear] = (Year rem 4 = 0)

80 and Nextletter[S] = valof

let Ch = 0

Ch := Next[s] repeatuntil ("A"<Ch<"z?),(*a'<Ch<'z?)

resultis Ch » CASEMASK || trenslate into capitals
Nl

85

*HEx
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a8

11151,7 QUICKVAL

10

15

20

25

30

35

40

manifeat § MAXPAGE = 3000 §

static
Rosult

§8
= true

§6

let QuickvalFSF[] = valof

lot £ = LookUp['FsF?, 'sYS8?, SystemIndex]

if

1 = NULL do

% Reports[-rf"reestomf‘ile not found®]

regultis false §

§ let h = FindHeading[£]
let Serial, Page, PreviousPage = 1, h{FIRSTPAGE, ENDIODY

&

unless 1 £ Page < MAXPAGE do

S R eportS['FSF- forward 1ink *N; previous page ¥NY,

Page, PrevicusPage]
resultis falss §

DigsctoCorelDiscPage, Pagel
unloss DiscPagedSERIAL = Serizl do

ReportMessage [*FSF: page *N wrong sorial®; Pege]
unless DiscPagedTHISFILE = f do

ReportMessage[*FSF: page *N wrong file no.', Page]
unless DiscPago¥BACKLINK = PreviousPage de

ReporiMessage[*FSF: page *N backlink wrong', rege]

§ let n = 0

for iZFIRSTENTRY to LASTENTRY do

unless 1 < DiscPagedi < MAXPAGE do
if DiscPagedi 3 CLAIMED do n 3= n + 1

if » > 0 do ReportMessage[*FSF: page *N; *N *5%s
outside page limits'!, Pege, n,
{n > 1 —* *entries”, 'entxy")]

il DiscPage¢NXTPAGE - ENDBODY break
Serial, PrevioudPage:= Serial + 1, Page
Page := DiscPageVNXTPAGE

repeat



84

45
unless Seriml = h{NUMEPAGES do

ReportMoesage[ 'FSF: no, of pages wrong']
unless Page = h$LASTPAGE do
ReportMessage[ 'FSF: last page number wrong']
50
Returnvec[h, h{o * LMASK]
resultis Result

35

and ReportMessagelString, x, y, z] be
Reports{string, x, y, zl]
60 Result := false §R

LR L

IIrr: 1.3



II1s2, Set up streams

I1I:2,1 SETUPSTR

manifest
VECSIZE = 15 1l 16 possible values
PARBITS = 864620 || for 4 bits,

let SetUpStreams[] be

10

15

20

25

30

FE¥E

SetUpPerityTablel]

BetUpExecConsolel[]

Console := ExecConsole
Output 2= BxecConsole
ReportStrean i= BxecConsole

SetUpReader[]
In := DiadRead

fsus

and SetUpParityTable[]l bo

let P = NewVec[VECSIZE]
let PBits = PARBITS
for i = O tg VECSIZE do
TS Péi 3= PRits A 1

PBits i= PBits pshift 1
§

Parity =P



IIr:z.:2
56

III:2,2 SETUPTT

let SotUpExecConaclel] be

§ Teletype 3= TTL]
ExecConsole := IntcodetoandfromTeletype[Teletypel
ExacConscledCIOSE $= ExecConsole{RESET

5%

10

end TT[] = valo¥

13 lot 5 = Newec[TELESIZE]

B BYNEXT 1= NextTT
S{OUT = DutTT
SYCLOSE iZ ResetTT
S{STR = NULL
20 SYENDOF = EndofTT
S{RESET := ResetTT
SYSOURCE = §
S{STATE i= StateTT
SIRESETSTATE := ResetStateTT
25
§ let R = 1lv SYREADBLOCK
RYDEVICE = TTREAD || without echo
R{BUF FER := 1v S{INBUFF
R{BUFFSIZE =2 il one word is required by ExXec
30 R{STOPCH i= NOTBYTE
R{SEG i= DATASEG
R{ENDMODE iz QUIETEND
RACOMP LETED = False
R{SELFPTR i= R
35 Il The other two elements uvf the ExecBlock

il are not used in this command,
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87

40  § let W = 1lv SWRITEBLOCK

45

30

55 frr

LS S b2

wiDEvICcE
W{BUFFER
W{BUFFSIZE
wisTapcu
W{SEG
W{ENDMODE
WHCOMPLETED
W{SELFPTR

i= QUIETEND
:i= false
H=1 ]

Il The other two elements of the ExscBlock
{| are not used in this command,

SYLINERFFPTR, SYLINEBFFLAST := EMPTY, EMPTY

resultis S
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11132, SETUPRDR

5

10

15

20

25

30

40

manifest § RPINGS = 3 §

let SetUpReader[] be

ReedorDev := READERLEFTTORIGHT
BytesfromPT := BFPTI[]
DiadRead := Wordsf{romDiads[BytesfromPT]

§ let biad = (~DiadRead){SLOWBLOCK

bisd{CLO 1= Diad{RESET

end BEPT[] = valof
$EPT

lgt FB = NewVec[FBSIZE]
lot § = NewVec[RFPTSIZE]
let E = ly S{EXECBLOCK

FB{SLIWBLOCK = 8§
FBYINBFFPTR, FB{INBFFEND = EMPTY, EMPTY
FB{OUTBFFPTR, FBLOUTBFFEND = EMPTY, EMPTY
FBYINESC, FBYOUTESC := NDTUSED, NUTUSED

[l S{NEXT is set by the call of ResetBFPT beolow

S40UT ‘= StreamBrror
S{CLOSE = Res8etBFPT
S{ENDOF := EndofBFPT
S{RESET {= ResotBFPT
S{50URCE H= 3

S{STATE i= StateBFPT
S{RESETSTATR = NullProgram
SIPINGS i RPINGS

let Buffi, Buffz = lv B{BUFF1, lv S{BUFF2
Bufn&(—l) = Buffz
Buffzafl{-1) = Buffi

IIr:2.3
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45

50

35

60

Nk

EVDEVICE
E{BUFFER
E{BUFFSIZE
E{STOPCH

EVSEBG
E{ENDMODE

E{CMPLETED
E{SELFPTR

|| The other

ReaderDev

Buffl

0 il set in InitiateTransfer
NOTBYTE

AT AREG

UIETEND

alse

wc os bo es er ov oo
(X

it nuNnn
L=

=t

0o

two elements of the ExecBlock

|| are not used in this command,

ResetBFPTLFB]

resultis ~FB

fepT

I} to set S{NEXT



IV:  DECLARATIONS
IV:l DECLARATIONS
got ‘CLOBALS®

get "PRIVATE GLOBALS®
get TCONSTANTS®

EEXEK
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ivil.1 GIDBALS

10

13

20

25

30

35

40

global §&
BytesirompT: 387

Close: 18; cConsole: 27; <Capy: 30; CPtr: 9
CurrentIndex: 300

DeleteBodys 326; DefaultProg: 398; DiadRead: 338

EndGivelUp: 373; Endoi: 20; EntriesfromFiles 320
EqS: 352; ExecConsole: 383

FotchCode: 2; FindHeadings 318; Finish: 395
GiveUp: 29; GiveUpStack: 303; GiveUpStackSize: 353
Int 25; InfrxomFile: 321

Load: 397; LoadFile: 378; LoadSystemFile: 303
LookUp: 317

MaxVecSize! 37

NewVec: 60; NewWord: 62; Next: 17; NextN$ 358
NextD: 357; NullPregram: 359

Out: 10; OutAddr: 347; OutByte: 346
OutDateandTime: 348; OutN: 3j79; outo: 380
Output: 26; Outs: 381; Outtorile: 322
Prog: 1; PutiBack: 391

ReportCallTrace: 375; ReportFreeStoreState: 374

91

Report5: 30; ReportStreem: 28; Reset: 08; ResstState: 349

Roturnvec: O1; ReturnWord: 63; Run: 399

stendardGiveUp: 304; StandardPM: 393; Start: 1
State: 350; StoreCoda! 3; StreamError: 69
SystemIndex: 303

TimeofDay: 304; Transferin: 13; TransferInC: 14
Transfergut: 7; TryAgain: 355



Unload: 3903 User: 310;

453
Woit: 372; WordsfromDiada: 340;

WriteAddr: 345; WriteByte: 344;
Write§: 44

50 fc

ik

Write: 343
WriteNs: 45;

Iv:1.1

WriteQ: 38



Iv:1.2 a3

Ivil,2 PRIVATE GLDBALS

10

20

23

30

35

R

global §G

AddressZero: 371
CFirst: 8; charge: 30€; ClearUpChain: 332; CoretoDisc: 334
DiscPage’ 335; DisctoCore: 333; Dump: 6O
Exec: 4
ForcedGiveUp: 32; FS: 24; FBF: 329
IBlock: 23; InitiateTransfer: 10
IntcodetoandfromTeletyped 709; Interrupt: 351
IGloop: 64; LoedGoloop: 370; LookUpinMFL: 319
NewDiscBlock: 330; NewFreeStore: 330
OSReport: 33; OSFeportN: 34
Parity: 67; PBChain: 337; PPtr:i -3; PrivateStack: 350
ReaderDev: 382; RestoreFreeStore: 380
ReturnDiscBlock: 331
SetGlohalst Z1; SetLakels: 11; Sumcheck: 13
Teletype: 3703 TorminateRun: 3g2; TryDiadAgaint 3306
Update: 312; UpdateHead: 311

|| temporary globals:

CPagont 416

DPages: 417

EndofBFPT: 401; EndofTT: 402

FsLim: 412

NextTT: 403

OutTT: 404

Pinterrupt: 411

QuickvalFSF: 414

ResetBFPT: 405; ResetIT: 400; ResetStateTT: 407

SetDateandTime: 413; SetUpExecCornsole: 40G
setUpReader: glo; SetUpsStreams: 413
StateBFPT: 418; sStateTT: 408

fc
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IVii,3 CONSTANTS

macifest |l General
§ NULL

UNDEF INED
f

manifest |1 Mechine constants
§ PARSIZE = 256

OFFSETC = 30

IMASK = 8377

o Q

1 n

1o §

nanifest |) Exec commends
CANCEL 108
LOOKATRDR 248
15 READABS 240
‘ TRANSFER 28

nanifesat 1 Exec block for TRANSFER command

20 5 ESIZE =

DEV ICE
BUFFER
BUFFSIZIR

25 PAGENUMB
STAPCH
SEG

for disc transfers

Il
|| for other traehsfers

I nal

|l elemont 5 is never used
ENDMOLE

30 COMPLETED
BEIFPTR
INTREASON

Il veed if endmode is QU IETEND

O oo Sy W NRm D

|| used if endmode is INTERRUPT

B

35 manifeat || Standard contents of Exec block elements
NOTBYTE - |1 stopch
CQIESBG |l sog
DATASEG Il seg

Il
1]

INTERRUPT endmode
40 QUIETEND endmode
£

oo

RW QO R p
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menifest || Deviece numbers

45 § TTWRITE 1
TTREAD 2 |l witheut echo
READERILEFTTORIGHT

RDRDEV SUM

DISCREAD

50 DISCWRITE
CLOCK

(L I LR I 1

NN R
O N Wy

£

manifest || Code segment addresses

55 § INTERRUPT INHIBITED - =29
REASONFOR INTERRUPT = ~28

~8

MAXD
MAXC

60 SUMCHINHIBITED
DISCWRITEPERMITTED
MFLF IR STP AGE
DATE
RBLOCK

63 TIMEOFDAYCLOCK

1 i
P RWE N

[T Y I A T A b

INTERRUPT ADDRESS

1
w

70

manifest || Reasons for interrupt
NOREASON o
EXECCONXON 1
POWERON 2

Inon

75 B

menifest || Clock
CILOCKBUFFSI1ZE = 2
8o

T IME
PER IOD

a
1

n

ONEMINUTE
835 MINSPERDAY
)

120

60x24



)
menifest || Run block
g0 § RSIZE = 12
RPRE = ©0 || Predecossor of block
PPTR = 1 || Procedure pointer
IBLK = 2 || Information block
g5 CPTR = 3 |l CcCode pointer
FsV = 4 |l Free store vector
INPT = 5 |l Input Stream
OUTP = © |l oOutput Stream
CON = 7 || Console Stream
100 REP = 8 || Report Stream
U = 9 || GiveUp routine
GUs = 10 || stack for GivelUp
GUSS = 11 |l Size of steack nesded for GiveUp
cuc =12 |l wused by ClearUp
105 ﬁ
manifest |! Information block
ISIZE = 6
110
CP = 0 (| Ccode pointer
CL = 1 || code length
o = 2 || Data pointer
DL = 3 || Date length
115 IPRE = 4 || Predecessor of block
ISsuC = 5 || Successor of block
ID = 6 || section identifier
NOTSET = -1
120 NONE = -1
£
menifest || Free store
125 § FSVECSIZE = 6
FBC = 0 || Free block chain
FWC = 1 || Free word chain
PBC = 2 |[]| Pending block chain
130 F¥C = 3 |l Pending word chain
I8 = 4 |l 1ower bound of current area
UB = 5 |l Upper bound of current aresa
FPRE = & || Predecessor of vector

Iv:1.3
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135 SIZE
NXTB

|| SIZE and NATB cannot be interchanged without
}| elteration to the program, (See 'FREESTORE'),

4}
1

140 END = @
NOSTORE= —1

145 manifest || ClearUp Chain

0 || Successor of block
1 || Predecessor of block
2 |l clearingUp routine

CSsuUC
CPRE
ROUTINE

w1l

150

ENDCUCHN Br7774

155 manifest || Stream vector

NEXT
our
CLOSE

160 STR
ENDOF
RESET
SOURCE
STATE

165 RESETSTATE

|| excapt source or bilateral streams

|} only source streams
|| only source streams

(L T A T O T Y |
PN AW B O

1n
1
[y

RUTHINGT YPED

170
manifest || Stream elements used by InitiateTransfer
$

PINGS
EXECBLOCK

ol
v

175 ¢
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manifest || Fast stream block
18 T TFBSIZE = 6
SLOWBLOCK
INBFFPTR
INBFFEND

185 INESC
QUTBFFPTR
OUTBFFEND

OUTESC

|| pointer to stream vector

oo N e O

190
EMPTY
NOTUSED

Inn
©

195
manifest || Teletype stream
§ TEIRSIZE = 105

READBLOCK

200 WR ITEBLDCK
INBUFF
QUTBUFF
LINEBFFPTR
LINEEFFLAST

205 LINEBUFFER

19
29
31
32
33

nmirwsnnn

manifest |i Size of reader buffer

210§ READBFFSIZE = 30 §

menifest || Reader stream
BFPTSIZE = 22 + 2XREADBFFSIZE
215
BUFF1 = 20
BFFIEND = 50
BUFFZ = 52
BFFZEND = 82

220 §

Ivel1.8
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225 manifest || PutBack vector
PBSIZE = 8
PBNEXT =0
PECLDSE = 1
230 PBSTR = 2
PBENDOF = 3
PBRESET = 4
oB =5 || Dbject put back
STREAM =6
235 PTR =7
PEPRE =8 || predecessor
£
manifest || Internal Character Code
240 §  ULMASK = 8177
CASEMASK = 8137
EELL = 7
IELETE = 8177
245 DIV = 3830
GRAVE = 8140
LEFTARROW = B137
PRIME = "Ba4
RETURN = 815
250 RUNOUT = 3
£
manifest || Teletype Character Code
PARITYMASK = 8177
255 PARITYBIT = 8200
AMPERSANDt = 846
BELLt = B0y
ESCAPEt = -8833
260 LINEFEEDt = 812
NEWLINEt = 81z
PRIMEt = a7
QUERYt = 877
RETURNt = 8213
265 RUBDUTt = 8377
RUNCUTL = ")
SHARPt = 8243
SLASHt = 837



o0
STARt
270 UPARROWt
VTABt
XOFFt
§
275
manifest ||
LERGTH = 1

280 manifest ||

§
SERYAL
THISFILE
NXTP AGE
FIRSTDATA
LASTDATA

285

ENDOFDATAPTR

SUMCH
DATASIZE =
FREE =
ENDBODY =

290

295

manifest

$

I

F IRSTP AGE
NUMBP AGE 5
LASTPAGE
TYPE
OWNER
CREATED
DLW

DLR

PERM
MFLNUMB

300

305

SAME
NEVER
NULLBODY

nnu

310

nnnn

uHanpyynikuen

852
§T36

T213
8223

e nnnn

252

Q
877776

Headings

Q0 Qo vl N -

-

=9

-1

| SR ]

3
254
254
255

stack element

1]

Filing System

Ivril.3

[l on last page of streamable files

Data created

Date Last Written
Date Last Read
Permission

File number
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315

manifeat ||
ENTRYEND
STATUS
FILIE
LINKING
N1

N2

N3

N4

N5

NO

320

325

330

menifest || So
DEIETED
INDEX,

ETREAMABLE

335
]

manifeat [ Fi

340 § UNRESTRICTED
OWNERONLY
RESTRICTED

345

manifept

§
350

L
ENTRYSIZE

Ma

HPAGE

o)
HWORD 1

NOTENTRY = O

101

Index Entries

Hruywmninnun

TR W P pivte B, O

file types
0

813

Fio

le permissions
(0]
1

2

sterFile List
1

ENTRIESPERFAGE = 120

3355 §
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360
nanifest || Free Store File
FSFSIZE = 257
365 BACKLINK = 3
FIRSTENTRY = 4
LASTENTRY = 254
PAGEEND = 255
SCAN = 256
370 PAGE = 257
CLAIMED = 5000
f
375 manifest || InfromFile
IFSIZE = 261
F1LENUMB = 3 |l also used by OuttoFile
IFBUFFER = o
380
ENDOF STREAMCH = =1
INFILESIZE = 269 |l (IFSIZE+1)+(FBEIZE+1)
£
385 manifest || OuttoFile
§ OFSIZE = 269
Il FILENNMB = 3 (defined above)
390 CUCHAIN = 6
FILEOWNER = 9
OLDBODY = 10
OLDSIZE = 11
39 OFPAGR = 12
NEWBODY = 13
OFBUFFER = 14

400
ML



¥ SEGMENTATION OF THE SYSTEM FOR COMP ILATTION

o5/1

SPubl

'DECLARATIONS ?
TLGLOOP

YRUN®

'10AD*®

' SETLAB®

RERRE

fPub1

o8z

SPubz

*DECLARATIGNS®
'GIVEUP®

IPM'

'MPM'

! INTERRUPT*

EEREE

§Puby

get YDECLARATIONS®
got *FREEESTORE®
get SPUTBACK®

fPub3



194

fpuby
get 'DECLARATIONS'
get TSTRPRIMITIVES®
get ‘ours®
get ‘OPRTE'
get  YNEXTN'

§Pubs

YDECLARAT IONSY
YTRLETYPE®
*INTTT®

'XFER‘
'READER.*
YDIADE®

REEEEE

fpubs

§eubbh

get YDECLARATIONS!
get °cLOCK®

get °*mIsct

fPubb



§Puby

Eet
et

g REEE

§Pub8

EEEERER

b8

g

DECLARATIONS!
*DISCXFER'
*DISCFS*
*DISCINY
*DISCOUT!

*DECLARATIONS®
YCHARGE®
YUPDATE*
YUPDATEHEAD*
FINDHEADING®
"LODKuUP Y
YLOADF IIE?

105
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$PubsU

Zet YDECLARATIONS'
get "SYSSETUP?
get YSETDANDT®
get "QUICKVAL®

feubsu

§PubsUS

got  *DRCLARATIONS'
get SETUPSTR®

get YEETUPTT?

get 'SETUPRDR®

§PubSUS




VIII: SOME LIBRARY FILES

VIII:l logln
got YDECLARATIONS®

manifest || elements of Usercode entry &

ENTSIZE

5 USERNAME
NAME 1
KAMEZ2

USERNUMB

Il
[ UR AR o)

]
10

manifest
§ MAXSTRINGSIZE = 127 §

15 lst Progl] be
P User, CurrentlIndex :Z NULL, NULL
OutsSiConsole, "Name *q )
§ let Name = stringlconsole]
lot v = LookUpUser[Name]
20 Returnvec [Nams, MAXSTRINGSIZE]
if v = NULL do
§ Reports[®No such user?]
progl]
return
25 £
User := Vv{USERNUMB
CurrentIndex := LookUp[v4v{NAME1l, v4v{NAMEZ, SystemIndex]
Returnvec[v, V{ENTSIZE]
fe
30

and LookUpUseriName] = valof
TEE UserCodes = LookUpl'UserCodes?, ?5YS!, SystemIndex]
let s = EntriesfromFilel[UserCodes]
35 until Endof[S8] do
Su  let v = Next[s]
if Eqs[Name, v+v{USERNAME] do
§ Closels]
resultis v §
40 § ReturnVeclv, V{ENTSIZE]
L
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Close[s]
resultis NULL
fL
43
and string[s] = valof
§5 let v = NewVec|[MAXSTRINGSIZE]
let n, i 20, O
let Ch = Next(s]
50 viQ iz O
until Ch="*n? do
4 n 3= ntl
test n rem 2 = 1
then vii = (v{i) v Ch
35 or §i := il
v{i := Ch 1lshift 8 §
Ch 2= Next[s]

k-4

vi0 i= (n lshift 8) v vi0
60 resultis v

is

ok
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VIIIi2 MakeNewFile

et "DECLARAT JONS®
Eet

lobal || defined in this segment

5 % DeleteFile 5327
MakeNewFile s 328
UpdatePermission = 3i3

10 globel || defined in "DiscRta’
é Add¥ectoFile : 307
NewLocation & 308

f
15
manifeat
§ AS1ZE =1
APAGE = 0
AWORD = 1
20 UNLOADED = 0
TITLE = ii
§
manifest

25 § MAXHDSIZE= 127 + TITLE §

static
§ HeadingFile = UNDEF1MNED
MFLFile = UNDEFINED
30 StartMFLScan = UNDEFINED
]

35 let MekoNewrilel[Title, Type] = valof
T if StartMFLEcan = UNDEFINED do
1 HeadingFile $= LookUpl[*Headings®, *5Y5%, systemIndex]
MFLFile := LookUp['wFL', 'EYS°, SystemIndex]
StartMFLScan i= FetchCode [MFLFIRSTPAGE]
40 fi
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LoadDiscRtsifNec[]
§ let HdAddr = Newlocation|[HeadingFilel
lot File = NewMFLEntry[HdAddr{APAGE, HAAddz{AWORD]
CreateNewHead[Title, Type, File, User, HdAddr]
45 ReturnVec[HdAddr, ASIZE]
resultis File

£

and LoadDiscRteifNec[] be
50 if Newlocation=UNLOADED do LoadSystemFile[YDiscRts']

aod NewMFLEntry[Page, Word] = wvalof
S8 let p = vec (PACESIZE-1)
§r DisctoCoreip, StartMFLScan]
55 § let i = FIRSTPATA
let £ = 1 + ENTRIERPERPAGEX((p4SERIAL }—1)
until i > LASTDATA do
fu  if pdi = NOTENTRY do
§1 p{(i+MPAGE) = Page
60 p¥(i+HWORD) := Word
CoretoDisc[p, StartMFLScan]
Eesultis £

f1
i ¢= i ¢ (ENTRYSIZE+1)
65 £ iz £41
fu
if p{NXTPAGE = ENDBODY do
PINXTPAGE 3= NowMFLPage[ (p4EERIAL)+1]
CoretoDisc[p, StartMFLScan]
70 173
StartMFLScan := pyNXTPAGE
fr ropeat
En

75 end NewFlPagel[Serial] = valof
lot Page = NewDiscBlockl ]
DiscPegodSERIAL := Serial
DiscPagedTHISFILE := MFIFile

DiscPage{NXTPAGE := ENDBODY
80 for i=FIRSTDATA to LASTDATA do DiscPagedi := NOTENTRY

CoretoDisc[DiscPage, Pagel
UpdateHead({MFLFile, SAME, Serial, Pege,

SAME, FetchCoda[DATE], SAME]
resultis Pege

85 e
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and

111

CreateNevwhead[Title, Type, File, Owner, HdAddr] be

§(_: let v = vac MAXHDSIZE

a5

100

105 fc

let
1

fu

and

110

115
§o

and

1z0 ¢

125 fC

kK

Tlet TitleLength = (Title4o rshift 8)/2

vio iz (TITLE lshift 8)v(TITLE + TitleLength)

viFIRSTPAGE i NULLBODY
v{NUMEPAGES := 0

v{LASTPAGE *= NULLEODY
v{TYPE iZ Type

v{{WNER = Dwner

v{CREATED 1= FetchCode[DATE]
v{DL¥ $= NEVER

v{DLR {= NEVER

v {FERM :_ OWNRRDNLY

v{MF LNUMB = File

CopylTitle, l_v vvrITm, TitleLength+1]

Addvectorile[HeadingFile, HdAddr, v, (T1TLE+TitleLergth)]

UpdatepPermission[f, Perm] be
Checklegality[f, "update permission’]
Updatelf, PERM, Perm]

DeleteFilel[f]l be
Chocklegalitylf, 'delete file®]
DeleteBodyl[f]

Update[f, TYPE, DELETED]

Checklegelity[f, Description] be
let h = FindHeading[f]
if (h=NULL)y(Userth4OWNER) do
8§ Reports[fIllegal attempt to *s%, Description]
GiveUpl£f]l §
Returnveclh, hio * LMASK]
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¥111:3 Index Ops

Bet "DECLARATIDNS®

lobal || defined in this segment
5 DeleteEntry ¢ 314
Enter 3 316
Link ¢ 315
]
10 global || defined in *DiscRts?

AddYectoFile : 307
NewLocation @ 308

§
15
nenifest
§ ASIZE = 1
UNLOADED = O
{
20
static || wused by Link
p=0; q=0; i=0 §
25

let Enter[f, Namel, Name2, Ind] be
AL 20 do
30 § Reports[*Enter[*N, *8, *5, *N1?, i, Namsl, Nemsz, Ind]
GiveUp[£] §
CheckPermission[Ind]

§ let g = LookUp[Narel, Name2, Ind]
35 ii g#NULL do DeleteBntry[Namei, NemeZ, Ind]

AddEntry[f, Nemel, Name2, Ind]

f£

40
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45 apd AddEntry[f, Namel, NareZ, Ind] be
LoadDiscRt siftNec[]
§ let Ll, L2 = SizelNamell, Size[Nare2]
let n = 3+L1412
let v = NewVec[n]
50

viNl = g4
vikz = g4+L1
v FIIR 3=
55 Copy[Namel, wv+viNl, L1]
Copy[Name2 , v+viiz, 12]

§ let Addr = NewLocation[Ind]
AddVectoFilelInd, Addr, v, nl
60 ReturnveclAddr, ASIZE]

Returnveclv, nl

and Link[Name1, Namo2, Na, Nb, Ne, Nd, Ind] be
§L CheckPermission(Ind]
CheckLinkDoesntloop[Narel, NameZ, Na, Nb, Nc, Nd, Ind]

70  § let g = LookUp[Namel, NameZ, Ind]
if gfNULL do DeleteEntry[Namel, Namez, Ind]

AddLinkedEntry[Namel, Name2, Na, Nb; Nc, Nd, Ind]
fL
75

and CheckLinkbDoesntloop[Namel, Namo2, Na, Nb, Nc, Nd, Ind] be
L py 49y i 8= Namel, Nemez2, Ind
§ let Dummy = Check[Na, Nb, Check[Nc, Nd, SystemIndex]]
8o fcn

and Check[{Namel, Name2, Ind] = valof || version of LookUp
if EqS[Name1l, p] ~ Eqsl[Namez, q] ~ (Ind=i) do

85 § Roports['Attempted loop in Link?]
GiveUp[Ind] £



95

100

115

125

130

if Ind = KULL resultis NULL
let § = EntriesironFilelInd]
until End.of[s] do
§u let v = Next[s]
1:E vl«SI‘AT’US $+ DELIETED do
1f Eqs5[Name1, v4vENLT A EqS[Narez, v+viNz] do
81 closels]
§ let NotLinked = (v{LINKING > O)
lot f = NotLinked = w{FILE,
Check[v-v{N3, v+viN{i,
" Chock[v4viNg, v+v{NO, SystemIndex]]
ReturnVeclv, v{ENTRYEND]
ropultis £
f1
ReturnVeclv, v{ENTRYEND]
fu
Closels]
resultis NULL

AddLinkedEntry[Namel, Name2, Na, Nb, Nc, Nd, Ind} be
LoadDiscRtsifNecl]

let L1, 12 = Size[Nemel], Size[Name2]

let La, Lb = sizelNe], Size[Nb]
and Le, Ld = Sizel[Necl, sizelNd]
let n = 6+l1412+Latlbile+ld
let v = Newecln]

viENTRYEND := n

viN1 = 7

viNz = 74L1

VN3 3= VN2 + 12

vifg = viN3 + La

w5 = viNg + Ib

viND iz viNS + Ic

Copy[Nemn1, wvywiN1, L1]

Copy[Namez, vi+viNz, 12]

Copy[Na, v+viN3, Lal

Copy[Nb, v+viN{, Lbl

Copy[Ne, v+viN5, Lcl

Copy[Nd, v+vi{NO, Ld]

viLINKING := —(v{LINKING)

|l negetive sign indicates linked entry
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§ let Addr = NewLocation[Ind]
AddVectoF'ile[Ind, Addr, v, n]
135 Returnvec[Addr, ASIZE]
Returnveclv, n]

fa

and lLoadDiscRtsifNec[] be
if NewlLocation = UNLOADED do LoadSystenFile[*DiscRts')

and CheckPermission[f] be
145 ¥ let h = FindHeadinglf]
let Perm = h{PERM and Owner = h{(WNER
ReturnvecLh, hiCALMABK]
if (Perm~RESTRICTED}v((Perm-OWNERONLY)"(UseriOwner)}) do
§Report5['lllagal atteompt to write te file *N°, £
150 GiveUplOwner] §

2

and Sizelstring] = 1 + ((Stringic} rshift 8)/2

155

lot DeleteEntry[Namel, Name2, Ind] be

160 let Input = EntriesfromFilelInd]
let Output = OuttoFilelInd]

until EndoffInput] do
§u let v = Next[Input]
165 let Size = vVIENTRYEND
if if V4STATUS # DELETED do
unless Eqs[Namel, v4+veN1] ~ Eqs[Narez, vivinz] do
T Transferoutloutput, v, Size+l]
Returnvecl[v, Size]
170 fu
Close[Output]
CloselInput]

¥R
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Viil:i4 File Vectors

get °DECLARATIONS'

lobal || defined in this segment
g AddMorevectoFile : 325
5 VoctorfromFile : 323
VectortoFile ' 324
§
Elobal || defined in *DiscRts’

10 5 AcddVectoFile @ 307
NewLocation 3 308
f

manifeat
15 % AsizE = 1
UNLDAIED = O

lot VectortoFilelv; 1 be
20 T let 6 = DuttoFile[f]
TransferOutls, lv(vil), viol
Closalsl
fv

25 let VectorfromFilel[f] = valof
let h = FindHeading[T]
if h = NULL do
§ ReportS[*vectorfrom (deleted) file']
GiveyUp[f]
30
DiactoCore[DiscPage, h{LASTPAGE]
§ let Unused = LASTDATA - (DiscPage{ENDOFDATAPTR — 1)
let n = (DATASIZE X h{NUMBPAGES) - Unused
ReturnVeeclh, h{oALMASK]

§ let v = Newveclnl
VlvO s= n
§ let 5 = InfromFilel[Z]
Transferinls, lv(v{1), vio]
40 Close(5]
regultis v

B
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lot AddMoreVectoFilel[v, £] be
TA let h = FindHeading[f]
CheckPermL £, h)
ReturnvVecLh, hi0ALMASK]
50 LoadDiscRt sifNec[]

§ let Addr = NewLocation[f]
AddVectoFilelf, Addr, 1v(vii), (vio - 1)]
Returnvecl Addr, ASIZE]

fa
55

end LoadDiscRtsifNec[] be
60 if NewLocation = UNLDADED do LoadSystemFile['DiscRts®]

05
end CheckPermEf, hl be
¥ let Perm = h{PERM end Owner = h{OWNER
if (Perm=RESTR ICTED) v{{Perm-—OWNERONLY) (UsertDwner)) do
T § RepertSifIllegal attempt to AddMoreVectoFile *N', £}
70 GiveUp [Ownerl

*kEE
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VIII:5 DiscRts

get "DECLARATIONS®

lobal || defined in this segment
AddvectoFile & 307
5 NewLocation 3§ 303

nanifest || the size and elemonts of the location vector
10 § ASIZE = 1
AP AGE

AWORD

L u

0
1

15

static § Vvec = 0 §

lot NewLocation[f] = valof
TL let Addr = Newvec[ASIZE]
20 let h = FindHeading[£]
let Owner = hIOWNER
let Page = hVLASTPAGRE and Word = O
Returnveclh, h{OAIMASKI

25 test Page = NULLBODY
then § Page '= MakeOnePageBody[f, Ownerl
Word := FIRSTDATA
£
or § DisctoCorelDiscPage, Pagel
30 Word := DiscPagel{ENDOFDATAPTR

Addr{APAGE, Addr{AWORD := Page, Word
resultis Addr
fNL
35
and MakeOnePageBody[f, Owner] = valof
%AP lot Page = NewDiscBlockl[]
DlscPageGSERIAL HE= )
DiscPago{THISFILE := &
40 DiscPage{NXTPAGE := E
DiscPage{ENDOFDATAPTR := FIRSTDATA
CoretoDisc[DiscPage, Pagel
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UpdateHeadLf, Pago, 1, Page, SAME, FetchCode[DATE], SAME]
Charge[owner, 1]
45 resultis Page
far

let AddVectoFilelf, Addr, v, nl] be
50 TAV lot Psge, Word = AGATYAPAGE, AddryAWORD
Yec := NewVec[PAGESIZE-1]
DisctoCore [Vec, Page]
for io to n do
§f  if Word > LASTDATA do
55 § Pago = TurnPagelPagel
¥Woxrd := FIRSTDATA

YociWord := vii
Word 3= Word+4l
60 4

if Word > LASTDATA do
§ Page := TurnPagelPace]
Word := FIRSTDATA
05
YocdENDOFDATAPTR := Word
CorotoDisc[Vec, Pagol

§ let h = FindHeading[f]
70 UpcdateHoad[ £, SAME, Vec{SERIAL, Page;
SAVE, FotchCode[DATE], SAME]
Charge [h#WNER, (Voc{SERIAL - h{NUMBPAGES)}]
Returnvec[h, n{0AIMASK]
ReturnVec[Vec, (PACESIZE-1)]
75 av

and TurnPegelpl = valof

TP let Page = NewDiscBlockl[]
Yec{NXTPAGE := Page

80 CoretoDiac[Vec, p]l

VectSERIAL ¢= Vec{SEBRIAL + 1
Yoc{NXTPAGE := ENDBODY
rosultig Page

- juy

ok



[
(3%
font

¥I111:6 LinePrinter

got ‘DECLARATIONS'

lobal || defined in this segment
5 GenerallinePrinter @
LinePrinter : o8
f
10
manifest || BytestolP stream
BLPSIZE = 23
CIEARUP = 19
BUFF = 23
15 LPPINGS = 5
PRINTER = 28
PAUSE = 1000
3
20 menifest || GenoralIntcodetolP
T LPSIZE = 10
ULBUFF =7
ULPTR =8
ERROR =9
25 PAGETHROWS =10
LPLINELENGTH = 8o
FLAG = O
£
30
manifest || Line Printer Character
§ BARp = 8 41 ; PAGETHROWp
DOWNARROWp = 3 46 ; PRIMEp
35 GRAVEp = 8 43 ; RETURNp
LAMBDAp = 8134 ; ROUNDOp
LOGORP = 8 42 ; RTARROWp
MULTP = 840 ; SHARPP
NARROWOp = 8117 ; SPACEp
40 NEQp =844 ; ULp
NEWLINEp =38 12 ; UPARROWP

g
gatl

= e
RN
JOoH

I I I IR VA 1 TR}

OCIOCIOCIOCI'C_JSIOCIOCIOCIOO
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45 manifest || ®Bxtra Internal Character Code
ULBIT = 8200 ; EXCLAM = 841
ACUTE =847 ; mooK =5 22
AT = 8100 ; LAMBDA =
BACKSTROKE 3'134 ; LETTERD = 3'117
50 DIGITO = § SHARP =843
DOLLAR =3 44. ; STOPCODE = 4
]
manifest || everything else
55 DEFAULT =
MASKUL = B177577
COMPLETE =
UNPRINTABIE = 1
OVERFLOW =2
0o PAPERWASTE = 3
IRRELEVANT = 0
£
b5
lot LinePrinter[] = GenerallinePrinter{DEFAULT]

70 and GeneralLinePrinter[BrrorFunction]

75 &nd

85

= GenerallIntcodetolP [BytestolP[], BrrorFunction]

BytestoLPL] = valof

let v = NewVec[BLPSIZE]
V{NEXT i StreamError
viaQuT i= OutBLP
v{CLOBE i= CloseBLP
v{P INGS i= LPPINGS
v{ENDOF i= StreamError
viRESET i= NullProgram
V{S0URCE Ty

V{STATE i= StreamError
V{RESETSTATE := StreamError

121
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§ let E = 1v v{EXECBLOCK
EYDEVICE 3= PRINTER
90 E{BUFFER  := lv v{BUFF

BYBUFFSIZE :=

E{STOPCH 3= NOTBYTE

B{SEG := DATASEG

E{ENDMODE 3= QUIETEND
95 B{SELFPTR 3= B

|| The other three slemsnts of the Exacblock are not used

§ let ¢ = lv V{CLEARUP
c{CsUC := ClearUpChain
100 c{CPRE t= 1v ClearUpChain

c{ROUTINE 3= ClearUpLP
ClearUpChain = ¢
unlegs c{CSUCZENDCUCHN do (edCEUCIICPRE := c

10°% v¥(BUFF-1) :i= lv V{BUFF || used by InitiateTransfer

resultis v

fa
110

and OutBlPlv, x] bse
TOE viBUFF 3= x
InitiateTranaferlv, 1, ¥Printer']

115 foe

and CloseRLP[v] be
TCE 1ot ¢ = lv vICLEARUP
120 TCHCPREIICBUC 1= cCSUC
unless c{CSUC=ENDCUCHN do (cdCSUCHCPRE := c{{PRE

for i=1 to PAUSE do § §
Cancell]

1235
Returnvec(v, BLPSIZE]

fcB

130 and ClearUplPlc] be Cancell]
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and

135
Ls
and
1o K1
145

150

155

165
170

175

123

Cancell] be

let i = ©
Exec[CANCEL, L, 1lv i, 0, PRINTER]
fc

GenerallntcodetolP[5tr, BrrorFn] = valof
let § = Newvec[lPs5IZE]
S{NBXT i= StreanError

s40UT = TrapPegeThrow || top of page assumsd
S{CLOSE 2= CloselP
S{STR iz gtr

S{ENDOF := StreemError
S{RESET *= ResotlP
S{SOURCE := Sourcelstr]

S{PAGETHROWE =
SYERROR := (ErrorFn=DEFAULT) -* Standard€rrorFn, Errorfo

let B = Newec[LPLINELENGTH] || buffer for underlining
S{ULBUFF 3= B

SWIPTR 3= 0

B{FLAG = false

resultis S

DutLP[S. X] E
let B = S{ULBUFF
let CharUnderlined = ((xMILBIT)¥0)
let y = X"MASKUL
lot Ch = wvalof
T switchon y into
58 default 2
T test '(* < y < DEIRTE
then resultis y
or endcase (| unprintable character

casg Tyt ¢
for i71 fo 4 do
OutlP[8, CharUnderlined —+ * ¥,  T#gt]
resultis COMPIETE -
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180

185

190

195

200

205

210

215

220

cose '*n? 3
OutputUnderlines[s]
Out[54STR, NEWLINEp]
SYULPTR =
resultis COMPLETE

case RETURN <
OutputUnderlines(s]
Ouvt[S{STR, RETURNp]
SYULPTR := ©
rasultis COMPLETE

case **p? &
OvtputUnderlines[s]
0ut[S{STR, PAGETHROWp]
SYULPTR = 0
S40UT = TrapPageThrow
S{PAGETHROWS 3=
reosultis COMPLETE

case THhT 3
if SYUIPTR = O resultis COMPLETE
OutputUnderlinesls]
Out[S{STR, RETURNp]
SYIPTR = S{ULPTR-1
for i=1 to S{UIPTR do
¢ out[B{5TR, SPACEp]

BYi 3= SPACEp g

resultis COMPLETE
caso '*a' 3 resultis SPACEp
case PRIME @ resultis PRIMEp
cage ¥ ¢ resultis RTARROWp
case T.' I resultis LOGORp
case *X¥ : rosultis MULTp
case LAMBDA = resultis LAMBDApR
case TF' ¢ resultis NEQp
case T4' : resultis UPARROWp
cagg % & resultis DOWNARROWp
case EXCLAM : utipls, .71

outlp[5, ¥*b*®]
rosultis PRIMEp
case SHARP ¢ resultis SHARPp

VIII:®
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225

230

235

240

245

250 fo

255 and

SUL

260
fuL

265 and

T

(=
[

case DOLLAR 3 outip[s, 's']
OutlP[5, "*bt]
resultis BARp

case DIGITO @ rosultis NARROWOp
case LETTERD : rosultis ROUNDGP
casge GRAVE - resultis GRAVEp
case '|¥ 3 resultis BARp

cage AT 3
cage BACKSTROKE &
cAaso LEFTARROW : endcase || all unprintable

fs

x := (S{ERROR)[S, UNPRINTABLE, x]
unle 88 x = COMPLETE do OutiPLs, x]
resultis COMPLETE

fv

if swLp'rR > LP1INELENGTH do
Ch := (SYERROR)[S, OVERFLOW, chl

if ¢ch = COMPLETE return

Out[8{¢8TR, Ch)

S{ULPTR := SULPTR + 1

BY(S{ULPTR) 3= CharUnderlined = UlLp, SPACEp
BYFLAG 3= CharUnderlined v B{FLAG

OutputUnderlines[§] be

let B = SyULBUFF

unless BYFLAG return

B&FLN} 3= fa.lsa

Out [S{STR, RETURNp]
TransferOut[S4STR, 1v (B41), SIULPTR]

TrapPageThrowls, x] be
test x = V*pf'
then S{PACETHROWS := S{PAGETHROWS + 1
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er § lat p = S{PAGETHROWS

B{P AGETHROWS i= O

270 SUT = OutlP
if p»1 do p 1= (B{ERROUR)[S, PAFERWASTE, pl
autre[s, x]
1244
275

and CloselP[8] be
1ot B = SYULBUFF
let p = &{PAGETHROWS
OutputUnderlines[s]
280 ReturnVec[B, LPLINELENGTH]
if p>1 do p i= (SVERROR)[S, PAPERWASTE, p]
if SYPAGETHROWS = 0 do Out[S§4STR, PAGETHROWp]
CloselS{STR]
Returnvecls, LPSIZE]

and ResetLP[5] be
TR unless SYULPTR=O do Outls, "*n']
200 § let p = SVPAGETHROWS
1f p>i do
T § p :T (SYERROR)[5, PAPERWASTE, pl
S{PAGETHROWS :=

1]
205 Reseat[S¢sTR]
13

end StandardErrorFnl[s, Reeson, x] = valof
300 T® ewitchon Reason into
§&8 case UNPRINTAELR:
§1 let y = x™ASKUL
:LI y=ACUTE resultis PRIME.{(XAULBIT)
11 (X=RUNOUT) {>=STUPCOIE) resultis COMPLETE
305
test HOOK X ¥ £ DELETE
then § Prm.terneport['*o unprinteble®, x}
resultis "*s5° ({xAULBIT)
£
3jio or § PrinterReport[**pD invalid®, x]
resultis COMPLETE
f1




315

Jao

325
fe

1av

cege DOVERFLOW:

Out[s, '*n?]
PrinterReport[®Line too long']
resltis x

casg FPAPERWASTE:

PrinterReport[**N consecutive pagethrows®, x]
rosultis IRRELEYANT

default &

PrinterReport['invalid call of StandardErroxFa‘l
xosultia NULL

and PrinterReportlstring, a, b, ¢, dl be
R Outs[Reportstream, "*4Printer: ']

330
fPr

Reports(Btring;, a, b, c, d]

335 and scurcef{str] = valof

if Str<o do Str := (~Str){SLOWBLOCK
rosultis StrlSOURCE
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stetaBFPT
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Storage allocatior (disc)
&toreCode
B5TR
STREAM
Stream eleasnts usod by
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