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ABSTRACT 

The two volumes of this monograph comprise the complete text 
of an experimental operating system. and a commentary on it. It 
is published to illustrate the authors' papers describing the 
system (stoy, J.B., and Stracheyj c.: 056 - an experimental 
operating system for a small computer; Comp .. J.. .!5., Nos.. 2 and 
3. 1972), to give an example of an operating system written in a 
high level language, and to provide material for discussion about 
matters of style in programming. 



FOREWORD 

These books are a supplement to the 
authors v two papers on 056 (a full reference 
is given in the abstract). Though the 
general design of the system is the work of 
the authors, other people have, of course, 
assisted with its implementation. The 
authors wish to make grateful acknowledgement 
to 

Julia Bayman, Bijit Bisw8S, Malcolm 
Harper, Clifford HOnes, Peter MCGregor 
and Peter M.osses, 

who have all (to a greater or lesser extent) 
helped with the writing of this system. 
Julia Bayman and Malco~ Harper have given 
particularly valuable assistance in preparing 
the system and these documents for 
publication. Nevertheless, the design 
errors which remain are the sole 
responsibility of the authors. 
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1 H Till! TEXT OF Till! SYSTEM 

II: 1, The load-go loop, Run and Load 

I H 1, 1 LG.IJXlP 

II This section defines the global routines 
II loadGoLoop, illLoop and Defaultprog, 

5 
let Load:ioLoop [] be 
§ Run [WLoop ) repeat fi 

10 let	 WLoop [J be 
§L ­

Reset[ln) 
Prog : = Defaultprog 

15	 Out6(Console, t*nOSPub']
 
OutDateacdTime[Consolel
 
Load [1) 
Run[Prog] 

20	 Reset(OUtput]
 
Reset[Report6tream]
 

fiL 

25 
let Defaul tprog [} be
 
-- OSReport[111, 'global 1 not set']
 

*••• 



2	 II:1.2 

IHl,Z RUN 

II This section declares the global routines 
II Run, Termi.nateRun and Finish. 

~ § Terminated::!.!!..!2. §
 
5
 

let Run[Program] be 
'jR ­

10	 prepBreforRun[]
 
program[]
 
TerminateRun[] repeatuntil Terminated
 

IR 

15 

~ PrepareforRun[] £!
 
IPR
 

let R :: NeWVec[RSIZE] New RunBl.o ck :
 
20	 RlRPRIl ,= FetchCOde [RBLOCK] Predecessor
 

RWPTR : =pptr Procedure Pointer
 
R~IBLK := IBlock Info~tion Block
 
R~TR ,= CPtr Code Pointer
 
R~F5V ,= FS FreeStore Vector
 

25	 R~INPT ,= In Input stream
 
RoUroTP := output Output Stream
 
R~N := Console Console Stream
 
R~ := ReportStream Report stream
 
R~(m := GiveUp Giveup Routine
 

30	 RWUS:= GiveUpStack Stack :for GiyaUp
 
R~SS := GiveUpstackSize Size o:f stack needed
 
R-k"UC ::: Cl.earlJpChain Used by Clearup
 

NewFreestore [] 
35	 CoretoDisc[FSF, FSFW~] II Update last page of FSFile 

unless ClearupChain :: BNDCUCHN do
 
---rcrearUpChain~RE := Iv R~UC
 

Cl.earupChain := BNOCu'CiiN
 
40 § 

StoreCodeDmllX:K, R}
 
iPR
 



II:1.2	 3 

45 

and TerminateRun[] be

lii' Tenninated ::: fatse
 

ClearUp[] ---- ­
50
 

§ let R =FetchCodeUmIOCK]

GiVeupstacksize := a+Guss 
GiveUpStack := R~S 

GiveUp := R+GU 
55	 Reportstream ::: R~ 

Console ::: a-k:ON 
Output := R~
 

In := R~INPT
 

60	 Unload[a~]
 

RestoreFreeStorernwsv]
 
StoreCode UmIDCK, R"'RPRB]
 
Tenninated := ~ 

65 
ClearUpChain ::: R~C 

unless	 ClearUpChain :: BNDCUCHN do 
--cIearUpChain~RB := Iv ClearUpChain 

unlees	 (IBIock =R~IBLK)A(CPtr =R~PTR) do7° 
~eport[121, 'TerminateRun wrong:*n - ­

lBlock, cptr :: *N, *N', IBlock., CPtr] 
GiveUp[a] i - ­

75	 ~ R{,RPRE :: R ~ ReturnVec[R, RSIZE] 

if User :: NULL do Run[LogIn]
 
iTR - ­

80 

and ClearUp[] be
 
§cu until ClearUpChain :: BNDCUCHN do
 

--,;;let BI =ClearUpChain ­
85 ClearUpChain := ClearUpChain~SUC
 

(BI~RDUTINB)[al]
 
§ell 



4 II:!. 2 

go
 
and Logln[] be
 
§LI	 OutS[Con";;'le, 'Please log in *n'] 

LoBdSystemFile['Logln'] 
Prog[]
 

95 ILl
 

100	 let Finish[] be 
"IF" PPtr := (F;tchCodeDmlDCK]HPPTR 

return 
IF	 ­

105 
...... ** 



II:l.~	 5 

II'l.3 WAD 

II This section defines the global routines 
I I Load and unload e 

5	 manifest II Loader Warning Characters
 
§ COto: = 1
 

INI'ERIUDE =2 
BINARY =3 
DATA =4 

10 TITlB =5 
IlBWSECT ION = 6
 
BNDInAD
 = 7 

§ 

15	 manifest II Interpreted code instruction 
§ GIJJBJUMP =~140127 § II 0021 (Set Glotals) GOTOC 

20 static 
~ctld = 100 

Global SUnset = true 
§ ­

25 
let Load[NumherofEndloads] be
§L	 ­

§r 
let Weh = Next[In] I I Warning character 
"i"6t Length = Next [In]3° 
B;itchon Weh into 

§s case TIT~ II Skip Title 
-- for i=1 to Length do weh ; =Next [In] 

eiid'case - ­
35 

case NElf'SBCTION: 
-- unless Length = 0 do 

~eportN[131];-GiveUp[Length] ~
 
Load5ection[5ectld]
 
5ectld := SectId+l
4° 
endcase 



6	 II:]. 3 

case ENDIDAD:
 
-- unle ss Length = 0 do
 

45	 ~eportN[l32l;GiveUp[Lengthl § 
if NumberofEndloads < 1 return 
~berofEndloads := Nwn~dload&-l 
endcase 

50 default : 
05Report[133il 'Wrong WCh for Load'] 
GiveUp[WCh] 

£r	 repeat 
§L 

55 

60	 and l.Oad5ection[Ident] be 
§LS let .Ch, Length:: 0-;-0 

let I 
TIC> 

= Ne'WVec[ISIZE] 
:: cPtr 

II 
II 

New Information Block 
Code Pointer 

65 !teL = 0 II Code Length 
UIlP = NOl'SET II Data Pointer 
UOL := 0 II Data Length 
I~IPRE := IBlock II Predecessor 
IUSUC ,= NONE II Successor 

70 IUO := ldent II Section Identifier 

Storecode[CPtr, 1l 
CPtr :::: CPtr+l 
CFirst ::: CPtr 

75 IBIockUSUC ,= I 
IBlock ::: I 
GlobalsUnset :=!!::!:.2. 

80 
§r 

WCh := Next[In] 
switchon Web into 

§s .£.!.!!2. CDDE-'-­
CIlse INl'ERllJIE: 
- ­ Length ::: Next[ln] 

85 if (CPtr+Length) > FetchCode [MAxC] do 
-§ OSReport[l34. 'Too much code'] -

GiveUp[Il § 
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Globalsunset := true 
TransferlnC[ln, CP"t;, Length]90 

test WCh =CO~ 

~n cPtr := CPtr+Length 
~ IOCL := CPtr - (HCP + 1) 

95 -- CPtr[] I I enter inter1ude
 
GlobalSUnset := false


£ -­
endcase 

100 

case DATA: 
-- unless I~DP = MJI'SET do 

~eportN[135]; Giveup[I] £ 
II more ths.n one DBlock 

105 
Length : =Next[ In] 

§ let D = NeWVec[Length] I I Data Block 
DiO := I 
I+DP := D 

110 HDL : = Length 
Transferln[ln, 0+1, Length] 
endcase 

115 default : 
IOCL := CPtr - (1+CP + 1) 
PutBack[In, Web] 
~ II to Load 

120 §r repeat 
£LS 

125 

130 



8	 II:l.3 

let Unload[c] be 
135lU ­

if c < (FetchCode[RBLOCK])~TR do 
-§ OSReport[136, 'Unload[*NJ', -;;r 

GiveUp[o] ~ ­

'While c < IBlock~ do4° §W - ­
if (FetchCode[(IBlock~P)+l]=GLOB~)A-GlobalsUnset 
-- ~ setGlobals[] II to denest 

45	 unless IBlock.DP = NOTSET do 
~turnVac[IBlockitDP, IBlock....DL] I I return DBlock 

IBlock := IBlock~IPRE 

ReturnVec[IBlock~ISUC, ISIZB] I I return rBlock 
150 tiw 

CPtr := IBlock~ + IBlock.CL + 1
 
Sectld := IBlock~ID + 1
 
IBlock.... lSUC := NONE
 

155 £u 

**•• 
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11:1,4 5ETLAB 

II This section defines the routines SetLabels and
 
II &etGlobals, which are normally called only by
 
I I the interlude of a program.
 

5	 manifest I I Relocating information
 
§ CSBG = 0
 

SBGBIT = 8100000
 

SGGMASK =~ 77777
 
ENDLABCHN	 =~ 77776 

10 II	 BINARY is-declared in 'WAD' 
~ 

let 5etLabels[] be 
15 §5L ­

let C :: IBlock~P + 1 II start 01 program's Code segment 
let D :: IBlock~DP + 1 II start of program's Data segment 

let WCh = Next[In]
 
20 ~esB WCh :: BINARY do
 

---rosRaportN[141]; Givaup[WCh] ~
 

for i=l to Next [rnllz do
 
§I let T= Naxt[In) ­


25	 let R :: Next[In]
 
T;'t A5eg :: AI\SEGBIT
 
ret RSeg :: RI\SEGBIT
 
I;t' Val:: (AI\SSGMJ\SK) + (ASeg::CSEG -+ e, n)
 
let Ref:: (aI\SiGMASK)
 

30 test RSeg :: CSEG
 
~n 

""""""""§C
 
until Ref :: ENDLABCHN do
 
~et Ptr :: FetchCod;-'LRef+C]
 

35 "St;reeod.e[Ref+C, val]
 
Ref ;= ptr
 

~ 
or
 
-§D
 

40 if IBlock"'IP :: NOTSET unless Ref :: ENDLABorn do 
-§ OSReportN[142]j GiveUp[IBlock.] £ 

II DLabels but no DBlock. 



10	 II:1.4 

until Ref	 = ENDLABCHN do 

45 ~et Ptr = rv(Rei+D)
 
rv(Ref+D) -::: Val
 
Ref := Ptr
 

§D 
§SL 

50 

II SetGlobals nests t-he declared gJ,e.bsl-s
 

II It is also called by Unload to de-nest them.
 
55
 

let SetGlobals[} .!?:2.
 
§i}
 

let p =IBlock~ + IBlock~L
 
-- II last word of program code
 

60 let n = FetchCode{p]
 
-- I I number of globale to be set 
lor i=l to n do 
~ let AddreB; =FetchCode[p-l] 

I;t Contents = FetchCode[p-zl 
65	 ~reCode[p-~ iI rv Addre ss]
 

r!. Address := Co;'tents
 
p := p-2
 

§OO 

.*70•• 



11'2. PObt-mortem arrangements and interrupts 

n:Z,l GIYBUP 

II This section defines the global routines
 
II ForcectJ.iveUp, standar£iveUp, Dwnp and EndGiveUp ..
 

manifest II Dumping in£ormation
 
5 § PRNVEC = 33
 

VEC :: 10
 
C = 3 
D = 2 
DUMP5TART = 3776 

10 ~ 

let ForcectJ.iveUp [] be 
§rou ­

test Instack[PrivateStack~.GiveUpstack]
 
15 ~en Private6tack~ := GiveUp6tack~
 

or GiveUpstack~:= privateStack~
 

§1 let R :: FetchCode[RBlDCK] 
WhIle Instack[R~PTR, GiveUpstack] II Unravel 

20 ~§ TerminateRun[] II Runs in 
- R: = F.tchCode [RBlDCK] § II GiveUp6tack. 

~1 

pptr := GiveUpstack
 
25 ReportS [ 'Forced GiveUp']
 

if GiveUp * StandardGiveUp do
 
--unless GiveUpstackSize < GiveUpStack.L8NGTH do
 

§SS 1et g = GiYaUp ­
30 <r:rveUp := standardGiveUp
 

II in case Freestore runs out
 
§	 let V =NewVec[GiveUp6tackSizo+l] 

VW := GiveUpStackW 
V.LENGTH := GiveUpstackSize+l 

35	 GiveUp ::: g
 
GiveUpstack ::: Y
 
PPtr ::: Y
 

§ss 

40 GiveUp[O] 
£FGU 
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45.!:!.!! InStack(P, stack] :: (Stack ~ p ~ stack + Stack~L8NGTH) 

let Standa.rdHyaUp [n] be 
SO §oo	 let ch = 0 ­

Ms[Con801e, 'GiveUp *N *0, Dump *q " n, oJ
 
Ch := Next[Console] - ­


repeatuntil_(Ch::'Y')v(Ch='y')v(Ch='NR)v(Ch='n')
 
test (Ch-'Y' ),.'(Ch.='y-')
 

55 ~en Dump[]
 
~tanda.rdPM[J
 

EndOiveup['GivaUp', nl 
iOO 

60 

and Dump[] be
 
W let PRNVec = FetcltExecWord[PRNVEC]
 

'I;'t PR.N8 =FetchExecWord[PRNVec + 8]
 
65 M CBounds =FetchExecWord(PRN8 + C]
 

let DBounds :: FetchExecWord(PRNB + DJ
 

.!!1 DC, LC ::; CBounds~77, CRounds rshift 8
 

.!!1 UD, LD = DBoundsA§377, DBounds rshift 8
 
70
 

let CSize :: (UC-LC)XPACrESIZE
 
let DSize :: (UIrLD)XPAGESlZE
 

SetupDwmnyExecStructure[CBounds, DBounds] 
75	 DumpSegment(COIJESEG, DUMPSI'ART + LC, CSize]
 

DumpSegment[OATA5EG, DUMPSTART + LD, DSize]
 
ReportS['Dumped']
 

in 

80 

and FetchExecWord[Addr] :: valof
 
~ let Ans = 0 - ­


ii;c[RBADABS, L, Iv Ans, Addrl
 
8; L: resultis Ans ­

iFE
 



II:2.1	 13 

and SetupDummyBxecStructure[CBounds, DBounds] be 
1iE DiscPageWRNVEC := 0 II dummy PRN vector"'"';'t 0 

go	 DiscPagei08 := VEC II PRNS
 
Discpage~ := VEC II PR/<9
 
DiscPage"'CVEC+C) := CBounds 
DiscPage"'CVEC+D) := DBounds 

95 § 1st x = FetchCcde[DISCllRlTEPl!RM1T11lDl 
~reCode[DISCWRlTEPBRMITI'BD.true] 
CoretoDisc[DiscPage, DUMPSTART-l-­
storaCode [DISCWRlTEPBRMIT1ED, x] 

§IJE 
100 

and DumpSegment[Seg, Page, Size] be
]iiS	 ­

unless Page:> DUMPSTART do 
"""'TOSaeportN[~l1l; WsitTI § 

lOS 
§R 

let B = vee ESIZE I I Exec Block 
E~DEVICE-- := DISCllRlTE 

E~BUFFER := ° 
llO B~BUFFSIZE : =Size 

E~PNJENUMB := Page 
E~SEQ := Ssg 
E~NllMDIJE := QUlETENlJ 
E~IJlTIm := faJ.se 

llS E~SELFPTR := E-­
II The other two elements are not used. 

ExeC[TRANSFER, Rj, lv EWAGBNUMB, EWAGENUMB, E] 
§ § repestuntil E~lBI'ED 

120 
if Et-PAOENUMB =page break 
- II successful tr~r 

Rj:1 I If the call is rejected or terminates 
1.25	 I I unsuccessfully, Exec overwrites EWAGENUMB 

I I with a failure nwnber. 
OutS[Console, 'Dump failure .0 " EWAGENUMB] 
Wsit[]	 ­

~ repeat 
13° 

§Ds 
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135 
let EndGiveUp[String, n] be 
§l<Gu ­

OutS[Console, '*5 *N *0 v, String, n. n] 
Wait[] - - ­

140 ForcedFinish[] 
jRGU 

145 and ForcedFinish[] be
§FF ­

Reset[DiadRead]
 
Re set [ExecConsole]
 
Finish[]
 

150~ 

•••* 



II:2.2	 15 

II:2,Z PM 

II This section defines the global routines StandardPM, 
II ReportCa11Trace, and ReportFreestoreState. 

5 
let StandardPM[) be
 
"§5 Reportca1lTra~[z, 10]
 

ReportFreestoreState [FS]
 

10 '" 
let ReporteallTrace[ni Max] be 

15 §Rc let P = pptr ­
let RP = (FetchCode[RBlllCK))WPTR
 
ReportS[ i PLINK']
 
for i = 1 to n do P ::: rv P
 
-- II do-;rt tuce mostrecent n calls
 

ZO	 until P > RP do P := rv P
 
------I I ~n't-rrace ~GiveUp5tack or PrivateStack
 
for i =1 to Max do
 
§f if P <RP breSk
 

ReportSP*N *N', P, rv(p+l)]

25 p := .!! p- - ­

tif
 
ReportS['P at last Run: !oN', RP] 

§RC 

3° 

and ReportFreeStoreState[f] be 
§RFs	 ­

ReportS[iFreeStore area *N to .N' i f~LB, f~UB] 

35	 ReportBlocks['Free', f~FBc] ­

ReportWords ['Free', f~FWC]
 

ReportBlocks['Pending', fWBC]
 
ReportWords ['Pending', fWWC]
 

~FS 

4° 
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snd ReportBlocks[String, b] be
 
45 ~ let n, w, m =0, 0, 0 - ­


if b = END~
 

until b = END do
 
~:= n+1 ­

if b.SlZE > m then m := b.SlZE
5° ;-:= w + (b~SIZS-+ 1)
 
b := b~NXTB
 

§u 
ReportSP*N *S *S*n *N word~n Largest block size *1'1'. 

55 - n~ String,-(n=l ~ 'Block', 'B1ocks'), w, ;Q 
IRB 

60 and ReportWords(String, w] be
 
'!iii let n = 0 ­

if w =END~
 

until w =END do 
65 r-;;- := n+1 ­

w := rv w i 
Report5['*N *5 *5', n. String, (n=1 -+ 'Word'. 'Words')] 

iRW -- ­

7° 
**** 
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IHZ,3 MPM 

II This section defines ManualPM (used by Interrupt) 

.!!!lli § Con = 0 fi 

5 
let ManualPM[ 1 be
 
~M ­

let Ch, A. N = 0, 0, 0
 
Tr'i
 

10 let Exch, cSeg, Both, Ret
 
-- = false, false, false, .!!.!.!!..
 

outs [Con, '*nMPM .]
 
I I Con is set in Interrupt
 

15
 
§r2
 

Ch : = Next [Con]
 
switchon Ch into
 

§ case 'N'-'-­
20 case In'; ForcedFinish[]
 

case 'E';
 
case Ie': Exch := true
 

endcase - ­
25
 

case 'Y':
 
~ 'r': 
~ 'e': 
case '0': C5eg := true 

I J run onTnto next case3° 
case 'B': 
case 'b': Both := ~ 

endcase 

35 case 'R :
' 

~ ' r '; Ret := true 
break -- I I ou t of §r2 

6<·2 repeatuntil ('o'~Ch~'9t)v(Ch='-') 

test Ret4° 
then Return[]
 
.2!:
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§NR 
A :::: MPMNextN[Con, Ch] 

45 ResetState[Con] 
§r3 

N := cseg ~ FetchCode[A], ~ A 

if W-O unle ss Exch do 

5° §Z OudCon, '*n'] ­
§r4 A :=A+l 

N := cSeg ~ FetchCOde[A], rv A 

~--4 """""tuntil Ne:j: " -
§Z 

55 
OutS[Con, (Both"'" '~N !.A !.N', '!.N ~N').AjN.N] 

test Exch 
~ 

60 ~OutS[con,' '] 
Ch := Next[Con] N~eatwhile Ch ::: '*8' 
i! {Ch='N')v(Ch='n' ~ II out of §r3 
Exchange[A, Ch, C5eg] 

fir;: 
65 or 

~L Out[con, '*n']
.!! AnythingTyped[Con] ~ II out of §r3 

~L 

70 A := A + 1 
~r3 repeat 
~ 

~rl repeat
IMPM 

75 
~ Bxchange[Addr, Ch, cSeg] be 

§Ex 1:!! N =° 
§r if (Ch='*n') return 

80 if (·O''=;'Ch..:::,'g')v(Ch='-') ~ 

§ N := MPMNextN[Con, Ch] 
break II out of §r 
~--

if (Ch='B')v(Ch='b') do 
85 -§ N := MPMNexto[con7""Ch] 

break I lout of §r 
~--
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Ch := Next[Con]
 
§r repeat
 

9J
 
..!:!!! cSeg ~ Stor9Code[Addr, N]
 

.2.!. £:!. Addr : = N
 
§Bx
 

95 and Return[J be 
§RET ­

outs [Con. 'Return *q '] 
§ let Ch = Next [Con] 

unless (Ch='Y' )y(Ch='y') ~ II to ManualPM 
100 

OutS[Con. Ip, Link, Result (in Decimal) := I] 
§	 let P = MPMNextN[Con, NULL]
 

let Link = MPMNextN[Con, NULL]

.!2!. Resu1t :: MPMNextN[con, NULL]
 

105 
let pp = PPtr 
let RU!1Level = (FetchCode[RBlilCK)+PPTR 
~il (Pp::p)y(PP=RU!lLevel) do PP := rv pp 
~s pp::p do - ­

110 §u outS[con:--'Wrong p*n l ] 

return II to ManualPM 
§U 

§ let Dummy = JumpTo[P, Link, Result]
115 §RET­

and JumpTo[p, Link, Result] = valof 

V 
rv pptr : =p II fiddle stack 

120 ;V (PPtr;-l) : = Link. 
nsu1tis Result II Does the actual return 

fJ 

and AnythingTyped[S] = valof 
125 TAT - ­

let x = staters]
IF'"x =NOTHING'nPBD resultis false 
17 (x=RETURNt)"'(s;sxecCon801e~ 
--§ Re.etstate[S] - ­

130 resultis false § 
resultis true-­

§AT - ­



20	 II:2.3 

and MPMNextN[S, FirstCh] = valof
 
§NN - ­

135	 .!!! Ch. n, Neg = FirstCh, 0, ~ 

§rl if 'O'<Ch<'9' break I lout of §rl
 
uniess-(ch='. s' )v(Ch='*4')
 

do Neg := (Ch='-')
 
140 Ch:= Next[S]
 

£rl repeat
 

§r2 n := 10Xn + (Ch-'o') ­

Ch := Next[S]
 

-45 £1"2 repeatwhile 'O'~Ch~'9'
 

r9sultis Neg ..... -n t n
 
II Loses the terminating character
 

tNN 
150
 

and MPMNexto[S, FiretCh] = valof
 
§m - ­

let Chi m, n = FirstCh, 0, 0
 
until 'O''::'Ch'::''7' ~ Ch := Next[S]
 

155
 
§r1 n ,~ 8x. + (Ch-'o')
 

Ch : =Next[ S]
 
£r1 repeetwhile 'O''::'Ch.::.'7'
 

100	 until Ch = '*n' do II look for second byte

w-If 'O'<Ch<'j'-do


§ii §r2 m-:~ 8xm + (Ch-'O') 
Ch := Next[S] 

£1"2 repeatwhile 'O''::'Ch.::.'7' 
165 

n := (n lshift 8) + m 
~ Ir-;;;;tof §lJ 

ta 
Ch : =Next [8] 

170	 tu 
resultis n 
II Loses the terminating character 

'NO
**** 



21 II:2.4 

IH2,4 lNI'KRRUPT 

J I This section defines the global routine Interrupt 

5 manifest § UNU SIlD = 0 £ 

§ TempP =UNUSIlD £~ 

10 

let Interrupt[] be
§I ­

15	 if TempP :: UmJSED do TempP := pptr
 
FPtr := Privatesta~
 
~ Instack.[Tempp, privateStack]


.22. PrivateStackio := Tempp
 
Tempp ::: UNU SED
 

'10
 
§ let RFI = FetchCo<!e [REAWIffilRINTERRUPTl
 

Sto"reCode [REA5IlIIFffiINrKRRUPT. NlJREASDNl
 
Con := Console II Con is a static declared in MPM
 
Reset[Con] -- ­

'15 switchon RFI into
 
§s case PCJrfEiWii: II auto start
 
-- Out [ExecConsole, '*n'l
 

ForcedFinish[]
 

30 case KJREASJN: II probably violation
 
-- OutS[Con, '*nVIOLATEDj t]
 

endcase
 

case EXECOONXON: f I X-ON from ExecConsole 
-- Con := ExecCOnsole35 

endcase 

default : II Remote console X-ON 
OutS[Con, '*n*nRUN 8;'] 

40 £s 
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§r	 let Ch = 0
 
M[can, BELL]
45 
Resetstate[Con] 
c~ := State[Con] repoatwhile Ch := NOTHINGTYFED 
Ch := Ch 1\ PARITYMAliK
 
swi tchon Ch into
 

50 § case 'L'-:-- II LogIn
 
c;:;;; '1':
 
-- User, Current Index := NULL. NULL 

/1 run on into next case 

case 'G': II Go 
"C"Q'i; 'g I : 

-- DutS[Con, '*C*n'. Ch] 
ForcedFinish[] 

55 

60	 case 'IF'; II ForcedGiveUp
 
~ 'f';
 
C;; 'M'; II ManualPM
 
~ 1 m':
 
--§ ~ c := Console
 

65	 Console ::= Con
 
Dut[Con, chI
 
DutDateandTime[Con]
 
Console ; = c t
 

.1 

70 test (Ch='M')v(Ch='m')
 
"then ManualPM[]
 

& Forcel:biyaUp []
 
~r repeat
 

75 

.... "'.'" 



11:3. Storage allocation and PutSack 

11:3.1 FREKST0R8 

II This sect ion defines the global routines and functions
 
II Ne'WVec, ReturnYec, NewWord, ReturnWord, MaxYecliize,
 
II NewFreeStore and RestoreFreelitore ..
 

5 
let Ne'WVec[n] =valof 
§NY --

ifn<Odo 
--§ OSReport[311, 'NewVec[*N]', n] 

10 GiveUp[O] ­

i 
if (n=o)"(FS~FWC *END) do 
--§ let w = FSoloFWC II-first word in FreeWordChain 

FS.FWC := rv w 
15 resultis w-

i 

§ let BP = Iv FS~FBC I I Block Pointer
 
I;t B = iVBP II Block
 

20 F 
if B =END do 
-§ OSReportr312. 'Ne'WVec[~N] too big'. n] 

GiveUp[FS] 
i 

25 if Bolos1ZE > n break. 
iiP :=~ B~NXTB-­
B := rv BP
 

fiR repeat-


test B.SlZE < n+13° 
"""th;n ­
----rrv BP : = B~NXTB 

1][ B~SlZE > n do ReturnWord[lv(Solo(n+l»]
i- - ­

or 
-§ let 58 = IV(BHn+l» J J SurplusBlock 

SB~NXTB :;-B~NXTB 
5B~SIZB := (B~SIZB)-(n+l) 

II The order of the last two assignment stat&lIIBnts 
I I is important if n=o .. Here NXTB > SlZ,E. 

35 

4° 
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rv BP := SB 
~-

resultis B 

45 iNV 

let ReturnVec[V, n] be 
50 §Rv ­

unless FS-loIB < V < V+n -< FS-loUB --00 -=­
§Pend -- - ­

if n < 0 do RVGiveUp[313, V, n, 0] 
~e•• (V>FS~UB)v(V+n<FS~LB) 

S5 do RVGiveUp[3-4, V, n, FS] 

§	 let f = FS 
;}rile f > f-loFPRE do f := f-loFPRE II seek first F5 
unless f = fioFPRE do RVGiveUp[315, V, n, FS] 

60 unless (f~LB < V)A(V+n < f.UB) 
do RVGiveUP[316, V, n: f] 

test n 
then = § ° rv V := FSWWC 

65 FSOPWc := V I I pending word 
§ 

.2£ § V~SIZE. V~m<TB 
FSOPBC := V 

0­

II 
n, FSWBC 
pending bl.ock 

§ 

7° return 
~en-d--

§ let PW = Iv FS~FWC II Previous Word 
let W :: rvPW II Word 

7j ~il (w=END)v(W > V-l) .!!2.---rPw := W ­
W := rv PW 

~ ­
unless W :: END do 

80 ~W = V-l d; 
-§ W := rv""'i 

.!!.PW:=W 
V := V-l 
n := n+l 

85 § 
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g V ~ W.:: V+n 2.2. RVGiveUp[317, V, n, FSJ 

if W-1. = V+n do 
-§rvPW:~;VW 

90 ;-:::	 nt-l ­

f 
fl 

§ let BP = Iv FS~FBC II Block pointer
 
95 let B ~ ~ II Block
 

until (B=BNDlv(BiB~lZE > V-I) do 
---raP := .!Y. B~NXTB - ­

B ;:: rv BP 
100 f -

unless B = END do 
~ B-tBUlZE= V-I do


'E BUlZE :~ B~sIZi + (n+l)
 
i:f (B~NXTB)-l ~ V+n do 

105	 -§ BUlZE : ~ B~SlZE-:; «B~NXTBHslZE +1) 
B~NXTB : ~ (B~NXTBHNXTB 

f 
return 

f3 
1.10 if B-1 :: V+n do 

\if	 V~61ZE :=n + (B~SlZE +1) 
V~NXTB : =B~NXTB 
II The order of the last two assignment 
II statements is important if 0=0 .. 

115 rv BP := V 
;e'turn 

£'! 
unless B > V+n .22. RVGiveUp[318, V, n, FS] 

tia 
UO 

test n ::. 0 
th;'n § rv V := w -- n PW := V 

f ­
U5 § V~NXTB := B&
 

V~61ZE := n
 
£! BP := V 

§Rv 

130 
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and RVGiveUp(r, V, n, g] be 
§ OSReport[r, 'ReturnVeC["'N, *N] I, V, n] 

135 GiveUp[gJ - ­
£
 

-40 let	 Ne'WWord [] = NewVec [0] 

l2! ReturnWord[w] ~ ReturnVec[.p 0] 

45 

let MaXVecSize[] = valof
"iiVs -­

150 !!! M = (FS~FWC = END)~ NJSTORE, 0
 
.!!! B =F6~FBC 

until B = END do
""""""fIf B~SIZE >M do M ,= B~SlZE
 

15; il,= B~NXTB ­, 
result is M. 

IMVs 

160 

let NewFreeStore [] be 
§IIFS ­

let f = NewVec[FSVECSlZE] II new FSB10ck 
16;	 I;t MVS = MaxYecSize [] 

let A =Ne1l\Tec[MvS] II new area 

f~FBC, f~FWC := A, END 
fWBC, fWWC := BND, END 

1~	 f~LB, f~UB := A, (AtM¥S)
 
f~>PRB := FS
 

MNXTB := END
 
FS
 ,= f 

175 'IIFS 
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let RestoreFreestore[Fstore] .22. 
§RFs 

§1 let f = FS 
~il (f<FStore)v(f<f-lrFPRE) do f ;= f-lrFPRE 

1&> WiIeSs f=FStore do ­
§ OSReportN[3191-; GiveUp[FStore] § 

~1 
until FS=FStore do 
Wt'est F6olrLB<PBChain<FSol-UB 

185 ~en II putBack is in currant area 
~ let S =PBChain"STREAM 

let V = (S<O)~ (-S), S 
1;;t FS"LB<V<FS"UB 
~en I I Stream also in current area 

190 §PBChain g=PBChainolrPBPRE 
RestoreFraeStore [F S-lrFPRE] 

~ 
or 
--§ let Db =Next[S] II to remove PutBack 

195 R;StoreFreestore[FS"FPRE] 
putBack[S, Db] 

fi2
 
or
 
-§3 let f = FS
 

200	 F'S,= FS/.FPRE 
ReturnVec[f~LB,(f~UB- f~LB)] 

§ let x =f~BC I I pending Blocks 
~il x =END do 

2U5 ---rIot b =x ­
;;-:= !>j,NXTB 
ReturnVec[b, b"SIZR] 

~ 
x := f-tpWC II Pending Words 

210 until x =END do 
§	 let w =x­

x := rv w 
Retur'iiiord [w] 

£ 
215 

ReturnVec[f, FSVECSlZE] 
£:J 

~ 
£RFs 

**** 
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11'3.2 PUTBACK 

II This section defines the global routine PutBack.. 

5 let putBack(str, xl be 
§PB	 ­

let P = NewVec [PBSlZE]
 
let S =(str>O) -+ -Str, <-6tr)~I.alBI1lCK
 

10 P-klB := x 
NSI'REAM : = str 

Pj,pBNEXT, pj,pBENDllF := Sj,NEXT. Sj,ENDllF
 
Pj,pBCIDSE. Pj,PBRESET := Sj,cIDSE, Sj,RKSET
 

15 Pj,pBSTR : = Sj,STR
 

if (str<O) do 
-§ Pj,pTR :=(-strHINBFFPTR
 

(-Str)j,INBFFPTR := «-Str)j,INBFFEND)+i
 
20 fi
 

PWBPRB : =PBChain
 
PBChain := P
 

25	 SoloSTR t S~ENOOF ; = P, BndofPB 
test (str>o) 
"'tiien Sj,NEXT. Sj,cIDSE. sj,aESET := NextpB, closePB, Resetps 
~ S~NEXT,S-loCWSE, s-iRB SET := FNextpB ,FC!osePB ,FRa setPB 

~B 
30 

and NextPB[SJ =valo!
 
~B -­

let P = Sj,6TR
 
35 let x =p~
 

Sj,NEXT. s~ := Pj,pBNEXT. pj,pBENDllF
 
Sj,cIDSE, Sj,aESET := Pj,pBCIDSE. Pj,pBRESET
 
Sj,STR := Pj,pBSTR
 

4° 
if NSI'REAM < 0 do
 
- (-(Pj,6TREAM)'ITlNBFFPTR:= NPTR
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§ let BP :: 1 v PBChain I I Block pointer. 

45 let B = r:;;-BP I I Block.. 
Wrtil (B::END)Y(B=P) do 
~	 := e BloPlIPRE-

B := rv BP 
§ ­

50 ifB=ENDdo
 
-§ OSReportN[3Z 1]; GiveUp[FS] f
 

£Y. lIP := BloPlIPRE 

S5	 ReturnVec[P. PBSlZE]
 
resultis x
 

fNPB 

and FNextPB[FB] :: NextPB[FBolrslDWBlDCK]
60­

and C!osoPB[S] be 
]C let x = NextPB[S] 

~8e[S] 
65 §C 

and FC!osoPB[FB] be 
§Fe let x :: FNextPB[:FB] 

~se[-FB]
 
70 ~c
 

and ResetPB[S] be 
1R" let x = NextPB[S]
 

75 j\e";;"d 5]
 
§R 

and FResetpB[FB] be 
§FIt let x :: FNextPB[FB] 

80	 ReSet[-FB] 
fFR 

and EndofPB(S] :: fa.lse 
85- - ­
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U:4. Stream primitives and I/o routines 

11:4,1 5TRPRlldIT!VES 

II This section defines the global. routines and functions 
J I Close, Reset, State, ResetSte.te and 5treamKrror. 

5 let Closefs) be 
~ -:;.c test S > 0 

~han (Sl.cIDliE) [S) 
~ 5 :=-S 
-- «S~SLOWBIOCK)tcLOSE)[S) 

10 Ie 

let Reset[S] be 
it test 5> 0­
~n (S~RESET)[S) 

15 ~ s '=-S 
-- «S~SLOWBIOCK)~RESET)[S) 

§II 

20 let SOurce [5] = valof r if S < 0 do S : = (-S)~SLOWBLDCK 
'ieSUltis st5OURC2 

£ 

25 let State[S] = val.of r l.t See = Souree[s) , ~ltis (5ce~STATE)[Sce] 

30 let ResetState[S] be r Ie t Sce = SOurc;[S] 
<sce~llESETsrATE) [See) 

£ 

35 

, 
let StreamBrror[S] be r OSReport 4-1.1., IStreamError l ] 

GiveUp[S] 
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11:4,2 OUTS 

II This section defines the global output routines
 
II Outs, Wri te6 and ReportS, ar..d also the
 
II system routines OSReport and OSReportN.
 

5 
let outS[S, String, a,b,c,d,e,i,g,h,i,j,k,l,m,
 
--- n,o,p,q,r,B,t,u,v,w,x,y,z] be
 

OutString[S. String, £!. a] ­

10
 
and WriteS[String, a,b,o,d,e,f,g,h,i,j,k,l,m, Q
 

--- n,o,p,q,r,B,t,u,v,w,x,y,z] be
 
OutString[ot:tput, String, .!:!. a] ­0 

15
 
and ReportS[String, a,b,o,d,e,f,g,h,i,j,k,l,m,
 
--- n,o,p,q,r,B,t,u,v,w,x,y,z] be
 
§ OutString[ReportStre~, String, Iva] - ­

out[ReportStrewr., v*n'] - ­
20 t
 

and Oti.t6tring[S, string, para.mLi.st] be
 
25 ][is let Ptr, Ch :: 0, 0 - ­

M i = 0
 
let Length :: (string~) rshift 8
 

until ptr :: Length do
 
30 §u Ptr := ptr+l --


Ch := GetC[String, ptr]
 

test	 Ch * '*' 
then Out[S-; Ch]
 

35 or
 
~1	 ptr : =PtZ'!-1 

if ptr > Length do 
§ OSReportNLt;l1); ~ t 
ch := GetC[String, Ptr]
 

40
 

test Ch = '*'
 
then out [s-;" '!.'] 
.2!. 
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§Zifi>25do
 
45 ,. OSReportiiLj22]; ~ ~
 

test Ch * 'I' 
then 
~let Fwlction =!!!2! 

FBWitohon Ch into5° 
§	 case tA'; r;;;:i'i'tis OutAddr 

C;;; 'B': resultis O1tByte 
cas; 'e l : resultis Out 
c;;:;; 'N': resultis OutN 

55	 c:s; '0':
 
cas; 'a': resultis auto
 
cas; '5'; :resultis OutString
 
'd;f;'ult :
 

OSReportL423,'OutString: ~ ~B' ,Ch] 
60 return 

§V -­
Function[S, paramList-lri] 

l3 
or


65 -s4 ptr := Ptr+l
 
if ptr > Length do 
,. OSReportNLj24]; return	 ~ 
Ch := GetC[String, Ptr] 

unlsB8 '0' < Ch < '9' do 
§ olKleport425, 'Outst r"'fng: ~I ~B', Ch] 

return § 
OutJustify[S, P9ramList~i. (Ch-IO')] 

70 

£+ 
75	 i := 1+1 

~u 
",s 

&> 

and GetC[String, n] = (n rem 2 =0) -fo 

- (Stringj,(IV'2»rBhift 8, (Stringj,(n/2)ALldASK 

85 
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<JO
 
and OUtJustify [S, .D., FieldSize] be
 
§OJ let Sp ::: FieldSize - Size[n]­


"f;;'; i :: 1 to Sp do OUt[S, '. s']
 
MN[S, n]- ­

95 £oJ 

and Size[n]:: (n > 9) -to 1 + Size[n/ 10], 
-- (n > 0) -+ 1, 

100 (n T -32768) ~ 1 + Size [-n] , 
6 

II -32768 IltUst be a special case
 
II because of the machine representation..
 

105 

and OSReport[n, 6tring, a,b,c,d] be 
-§- OUts [Report stream, 'OSReport~: ',n] 

RaportS[String, a,b,c,d] ­
lW ~ 

and OSReportN[n] be 
-- ReportS[ 'OS Report !oN'. n] 

115 

.*.* 



34 II:4.3 

11:4,3 OPRT6 

II ThiS section defines the global output rout ines
 
II OUtAddr, OutByte, OutN, Outo,
 
II Write, WriteAddr, WriteByte, Writex and WriteOe
 

5 

let Qutp[S, n] be II outputs positive number 
Fit n > 9 doOutpIs, 0/101 

CUt[S, '0 + n rem 10]
 
10 Ii' ' ­

let OutN[S, n] be 
15§Hitn<odo­

§n Out(S-;-'-'] 
g n =-32768 .!!2. 

§ OutString[S, '327681] ; ~ i 
II special csse because of machine representation 

20 n := -n 
§n 
outP [5, n] 

IN 

25 

let outg[s, xl be I I outputs 9 bits ss octal number 
~ Dut[S, '0' ;-«x rshift 6)A 7)1
 

Dut[S, '0' + «x;;;hill 3)A 7)]
 
30 Duds, '0' + (x A7J]'"""
 

§g
 

let OU~(S, n] be 
3510'" Dut9[S, n rshift 9] 

Outg[s, n] 
co 

40..!!l OutByte[S, b) .22­
Out9[S, b A fu77] 
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let	 OutAddr[S. a] be 
45	 VOUtByte[S. a rshift 8]

out[s. ':.]
 
outByte[S, a]


fA
 

50
 
.!2.1 Write[x] be Out[OUtput. x]
 

.!2! WriteN[n] E:2. OUtN[ootput. n]
 

55	 .!!! WriteO[n] .2! outo[output. oj
 

.!!! WriteByte[b] .2! OUtByte[OUtput, b]
 

let WriteAddr[a] ~ OUtAddr[OUtput, al
 
60 

***'" 
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11:4.4 NEXTN 

II ThiS section defines the global functions 
II NextN and Next{]. 

5 let NextN[ 51 =val.of§iI - ­
M Ch, 0,	 Neg:: 0, 0, !!.!.!2. 

§r1 Ch	 := NextCh[S] 
10 if ('O'<Ch<'g') break
 

'Wi'less (Ch='*s' )v(Ch::'*4')
 
do Neg := (Ch::'-')
 

~r1	 repeat 

15 §rz	 n := JDXn + (Cn-'O')
 
Ch : = NextCh[ 5]
 

~r2	 repeatwhile ('O'~Ch~'9') 

putBack[S, Ch]
 
20 resultis Neg - -0, n
 

W 

and NextD[S] :: valof
§O - ­

25	 let Ch, n :: 0, 0
 
until ('o'~Ch,::,'7') 22. Ch := NextCh[S]
 

§r	 n:= 8Xn + (Ch-'O')
 
Ch := NextCh[5]
 

30 ~r	 repeatwhile (to'~Ch,::,'7') 

putBack[S, Ch]
 
resultis n
 

§o
 
35
 

and NextCh[S] :: valof 
§Ch
 

if Bndof[ 5] do
 
-§ OSReportN441]; GiveUp[5] ~
 

40	 resultis Next[S] 
~h 

**** 



Ins, Permanent input/output streams 

11'5,1 TEIETYPE 

II This section defines the routines and functions 
II which are used in 'SE'I'UPTr'. 

5 
let	 NextTT[S] =yalof
V	 let p = S"'L1iiBF"FPrR
 

$1NEBFFPTR
 ,= pH 
g P <	 solrLINEBFFLAsr result is £!, P 

10 
II Otherwiee refill the buffer.
 

§ let BuffStart = Iv S~L1NEBUFFER
 
I9t BuffEnd = Iv Sfl'BlES1ZE
 
"i8t x = 0 

15	 p:= Buff:Start 
Dut[S. BELLtl 
ResetState[S] 

§r	 x:::: State[S] repeatwhile x =l«JTHI:ooTYPED 
20 Reeetstate[Sl 

swi t chon x into 
§s default-' ­

Duds, xl II echo 
rv P := x 

25	 p:= pH 
if P > BuffBnd do 
-§ DutNewline[S] 

break 
~-

30	 end~ 

case RETURNt: 
-;; LINBFEEDt: 
-- OutNewline[sl 

35	 .!! P := '''n' 
P := p+l 
~ 

case ESCAPBt: II terminate input 
--~ II without 'newline'.4° 
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case RUBOUTt;
 
---- unless p :: BuffStart do
 
~ -

§	 p ::: p-l I J trailing erase. 
Dut[S, QUEaYt]45 

§ 
endcase 

case XDFFt:
 
--- p := BuffStart II kill line.
5° 

Dut[S, SHARPt]
 
II- run on into _nex~ ca~
 

case VTABt: II does 'newl.ine' on paper. 
55 DutNewline [5] I I but doesn 9 t input it. 

endcase 

tir repeat 

60 S~LlNEBFFLAsr : = p 
I I element of buffer after last character 

S~LlNEBFFPTR ::: BuffStart 
resultis Next[S] 

§Ii 
65 

and OutNewline [S] be 
-§- Dut[S, RETURNt] 

70 Dut [5, LlNEFEEDt1 
§ 

let OUtTT[S, xl be 
75 §O .!2l iou ­

S~TBUFF := x 
Rj:Exec[TRANsrER, Rj, Iv i, 0, lv S~ITEBUlCK] 

§o	 -- ­

&l 

let ResetTT[S] be
 
- S~LlNE~ril:= S~LlNEBFFLAgr +1
 

85 
.!!! EndoiTT [ S] :: .!!:!.!! 
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95 

II:5.1 

.!!! stateTT[s] = SUNBUFF
 
go
 

let ResetStateTT[S] be
li"'" let i::O ­

SUNBUFF : =MJrHIIllTYPED 
Exec[TRANSFER, L, lv i, o. b: SUlEADBlDCK] 

L: return ­
~ -­

.**. 
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lH5,Z lNITr 

II This section defines the global device stream function 
II Intcodetoand:fronfi'eletypee 

manifest 
5 §	 TT5lZB = 8
 

TTSTR =7
 
FLAG = 8
 

i
 

10 let	 IntcodetoandfromTeletype[strl =valof 
§IT	 - ­

let S =NewVec [TTSIZB]
 
'SrNRXT := NextTele
 
5WUT := OUtTele
 

15	 S~lD5I! := CloseTele
 
S~5I!T := ResetTele
 
S{.ENDOF ::: BndofTe Ie
 
StTTSTR := str
 
5~5DUIlCll := Source[str]
 

ZO resultis 5
 
tilT
 

and NextTele[s] =valo!
 
§NT let x :: 0 - ­

25 §rl §rZ x : = Next[ 5tTTSTRl
 
if S :: ExecConsole break J lout o:f §r2 

§r2 repeatuntil EvenParity[S,x] 
x := x 1\ PARIT'YMASK 

if'x::	 NEWLINBt resultis '*n'3° 
if x :: PRlMEt 1"9sultis PRIME 
IT x =UPARROWt resultis 't' 
if ('*s'<x<LKFTARROW)v('a'<x<'z') resultis x 
17 x :: Bii.L resultis BELL - ­

3S £rl repeat

INT
 

and BvenParity[S,x] :: valot 
§cP .!!. parity~(x rBhift 4>:: Pa.rity~(x 1\ .§.17) resultis ~ 

40 oSReport[521.~ TT parity'] 
TryAgain[S/lI'rSTR l 
resultis fa1se 

~P 
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45
 
and OutTele [S, Chl be
 
SOT if S = ExecConsole do
 

""1i! ReseHS)
 
if Ch = 'lj<n' do
 

50 -§ outCRLF[SlT"TSTR]
 
return 

if 
~ 

Ch :: '*n' do
 
, S~T. S+FLAG := DutNewLines, !!!!2.
 

55 return
 
§
 

g Ch :: '*4' .22.
 
§ .!2.!:. i::1. .!2. 4 ~ out[S, '·8']
 

return
 
60 §
 

Ch := Ch A UlMASK II ignore underlining
 

unless ('*s' < Ch 0( 'l')v('a' < Ch < 'z') do
Ch""'T= valof- - - ­

65 §v swi't"ChOi Ch into 
§ .2!!!!!!. RIlTiiiiN: 

case IBFrARRDff 
~ IELETB : resultis Ch 
c:a;;; PRIME 
c:;;; GRAVE resultis PRIldBt7° 
~ 'f-' resultis UPARRDfft 
ca:se 'X' resultis STARt 
C;S; 'I' 
case DIV resultis SLASHt 

75	 case .", resultis AMPERSANDt
 
case RUNJUT resultis RUNQUTt
 
default: resultis BELLt
 

§v 
1! parityHCh .!:!!!i!l4) *parity~(Ch A §.17) do
 

80 Ch ::: Ch v PARITYBIT
 
out[SflTSTR. Ch)
 

~ 

85 and outCRLF[S] be
 r outlS. RETUIlNt]
 
outls, LlNEFEEDt)
 

§
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<}) and OutNewLines[S, Ch] be-~ 
if Ch ::: ':tn' do 
-§ S~FLAll : =true
 

OutCRLF[S~'l"l'srn]
 

95 return
§-­

g S~FLAll !2..!: i=l to 40 .22. OutlsW1'srn, RUlrnll't] 
OutCRLF [smsrn] 
5~ := OUtTele 

100 OutTele[S, Ch] 
~L 

and CloseTele[S] be 
10; §cr g SWUT = OutNewLine • .22. OutCRLF[SW1'STR) 

CloBB[SW1'8l'll] 
ReturnVec[S, TTSlZE] 

ter 

110 
and Re setTe le [5] be 
~T if S-touT = autNewLines do 

-§ SWUT := OutTele ­
OutCRLF[SW1'STR] 

115 § 
ReBBt [sm8l'll) 

§ItT 

.uo !!:!!2 EndafTele[S] = Endof[SW1'8l'R] 

and source[Str] = valof 
~ if Str < 0 do srr-T= (- Str)~SlOWBLDCK 

125 Nsulti. strlSlJURCE 
§S 

**.* 
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n:Se3 XFER 

II This section defines the routine InitiateTranafer. 

manifest 
5 § PAUSI!O = zoo 

PAUSE1 =2-00 
{ 

10 let Ini tiateTransfer[S, n t Message] be 
§IT.!!!r=o ­

let i =-PAUSEO
 
let Last :: PAUSE1 X SWUUS
 
Iet HeldUp :: false
 

15 let E =.!!. S~EXECBl.DCK 

E~BUFFSIZE := n 

§R Bxec[TRANSFER, Rj, lv r, 0, E]
 
20 ~ II if transT;;'r accepted.
 

Rj:tast 0 < i < Last 
~n if (i rem PAUfiIU)::O do OUt[Execeonsole, Blu..] 
~i:f i ;""'Last do ­

25 - -§ HeldUp :=true 
Resetstate[Execeonsole] 

{ 
if HeldUp 1\ (State[ExecConsolelt:1UI'HINGTWED)
-do 

rout6[Execconsole, '*S*n', Message]3° 
Resetstate[BxoceonB;le] 

{H
 
i ::: i+l
 

35 £it repeat 

E~BUFFER := (E~BUFFERH(-l) 

{IT 

4°



44	 II:5.4 

rH5.4 REAa:R 

II This section defines the routines and functions
 
II used in 'SBTUPRDR' and the global routine TryAgain.
 

5 manifest
 
§ OPERABIB = 0
 

OFFLINE = -1
 
ONLINE = 0
 
p AlISE2 = 100
 

10 I
 

let ReadBuff[S] be
 
- InitiateTran";'fer[s. RBADBFFSIZE+l. 'Reader']
 

15 

and FirstNextBFPT[Fs] =valof
'W"" let S = FB~SlOWBIIX:K-­
~ E = lv S+EXECBWCK 

20 UDBVICE:= ReaderDev 
E~STOPCH := NOTBYTE 
ReadBuff(S] 
S,,"NEXT : = NextFillBFPT 
FB~1NBFFPTR, FB~rNBFFEND := EMPTY, EMPTY 

25 § let Rubbish =Next[-FB] 
I;';ultis Next[-FB] 

6F 

30 !:!!2 NextFillBFPT[FB] =~ 
§N	 let S = FB+SWWBIIX:K
 

Re""adBufJ'[S]
 
FBUNBFFPTR := SHEXECBIIX:K+BlJFFER)
 
FB~1NBFFEND := FB+INBFFPTR + RBAmFFSrZE
 

35 resultis Next[-FB] 
§II 

and ReeetBFPT[FB) be 
40 §R .!!l s-""F~SlDWBUicK 

FBUNBFFPTR, FB~INBFFEND := EMPTY, EMPTY 
S,,"NEXT := ReaderOffLine[] - Firs'tNeX"tBFPT, NextWaitBFPT 

'"
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45 .2!! NextWaitBFPT[FB] =~ 
IjII	 let S = FB{.SIDWBUlCK
 

Will' Ch :: 0, 0
 
"i6t NeverO~.f = true
 
R;'$tstate[Exee~le]
 

50 
§R test ReaderOffLine[] 
~en NeverOff := false 
~le88 Neve1tlii-'b;;;'ak

Ch:= state[ExecConsoW­
55 if «Ch--ro:TURNt)v(Ch=LlNEFEEDt» A Neve%Off ~ 

test 0 < i < PAUSE2 X S""PINGS 
""""then if (i rem PAUSEZ):::O do Out[ExecConsole, BELL] 

or i.f"""Ch. *iiir'HINGTYFED ­
00 -- -do OutS[ExecConsole, 'Reader*n']
 

if Ch f''N[lTHINGT''iPED do ResetState[ExecConsolel

'i:= (i<o)-to 0, i+1 ­

tR	 repeat 

6S resultis FirstNextBFPT[FB] 
§'II 

~	 stateBFPT[S] = Read.ezOffLine[] -to OFFLINE, ONLINE 

7° 

and ReaderOf.fLine [1 = vaJ.of
 
~ let status:::O ---- ­


~c[l1DKA'rnDR. L, lv status]
 
75 resultis status *oPERABLE 

L: resultis true 
~ ­

&> .!!!!l!. EndofBFPTU'B] = falee 

let TryAgain[F] he 
85 ~ unless F = BYteafromPT do 

~06Report[541, 'TryAgain on wrong stream'] 
GiveUp[F] 

£ 
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§ let FB 
go I;t S 

Tat E 
Wlless 

= -F 
= FBtSl.JJWBLOCK 
:: Iv StEXECBlDCK 
S~WSE = S~SET do 

----rOSReportN[54zJ; GiV;UP[F] ~ II PutBack on BFPT 

95 OutS[ExacCOnsole, 'Try again*n'] 

§	 let ptr, End:: FB·UNBFFPTR, FBtlNBFFEND
 
StNEXT := FirstNextBFPT
 
FB~nmFEPTR. "B'~:= EMPTY, E~l'TY
 

100 EtlEVICE := RDRDBVSUM - ReaderDev - rr change direction 

§ let k :: End - ptr 
let First :: (k .:::. 1)..... End-S, 

(ptr-3 < E'BUFFER)~ E'BUFFER, Ptr-3 
105 

for i :: First ~ First74 ~ 

V OutByte[ExecConsole, .!:! i] 
if i :: Ptr--l do OutS[ExecCOnsole, , wrong'] 
o;:;'t[Execeonsole, '*n t ] 

1.1lJ if 

§ let x :: rv (Ptr-l) I I offending character
 
M Message:: 'Backread'
 
InitiateTranafer[S, Z, Message]
 

115 InitiateTransfer[S, READBFFSIZE+l, Message] 

§ let y =°
 
let Ly :: EtBUFFER + k
 
rv Ly ::: Nm'BY"lE 

12() "iiiitiateTransfer[S, k+2, Message] 
y	 := £! Ly repeatwhile y 

test x :: y 
~n autS [B:ltecConso I.e, 

0;- outS[BxecCOnsole,
waITn 

trA 

13° 

**** 

::	 NJ'l'Bi'TE 

'Char still same'] 
'Char now ~B', y] 
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U'S.S DlADS 

II This section defines the global stream function
 
II WordsfromDiads, and the global routine
 
II TryDiadAgain.
 

5 

manifest J I Diad stream 
§ DSlZE = 5
 

DlADBFFSIZE =30
 
10 DlADBFF = 6
 

II Diad Characters 
Sn:lPCODE = 4 
ESC = fu3 

15	 ERASE = l§77
 
WCH =§:U5


£ 

20 

let WordsfromDiads[Str] =valof 
§WD let FB =NewVec [FBSlZE-j-­

let S :: NeWVec[DSlZE + DIADBFFSlZE] 
25
 

sj,NEXT :=NextBlock
 
5~NlXlF := EndofW 
Soi-CIDSE ::: CloseW
 
S~SET ::: ResetW
 
s~srn := str
3° 
SWuT := 5treamBrror 

FB~SLOWBLDCK := S
 
FBUNBFFPTR, FB~lNBFFEND := EMPTY, EMPTY
 

35 FBWuTBFFPTR, FBWuTBFFEND := EMPTY, D.PTY
 
FB.nmSC, FBWuTESC ::: NOl'USED. KJrUSED 

resultis .....FB 
~ 

4° 
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45 
and NextBlock[FB] = valof 
§NB let 6 = FB~6LllWBUiCK 

I;t B = lv S.DIADBFF 
let I = 6~SI'R 

50 
.!!! Checkswn, Blocksize = 0, 0 
~ Ch, LByte, RByte = 0, 0, 0 

§Ll §I2 
55 Ch := Nextch[I] repeatwhile Ch=NULL 

if ch = WCH break 
teat Ch = sriiPCODB 

then Reset[I] 
or § OSReport[551, 'Wrong diad WeR'] 

60 TryAgain[ I)
fLZ repeat 

Blocksize := NextByte[I] 
if Blocksize > DIADBFFSIZE do 

65 -§ OSReportN[55zlj Giveup[Block:size] £ 
Checksum := Blocksize 

for i =0 to Blocksize-l do
 
"§"f" LByte := NextByte [Il ­


RByte ;= NextByte[rl
7° 
8+i := (LByte lshift 8)v RByte 
Checksum := C~ + LByta + RByte

ff 

75	 Ch := NextByte[IJ 
Ch := (Ch lshift 8)v NextByte[I] 
if ch =C~ break 
OSReport [553, 'Di~check failed 9] 
TryDiadAgain[I, Ch, Checksum] 

80 {Ll	 repeat 

FB~INIlFFPTR : = B
 
FBUNBFFEND : = B + Blocksize
 
rasultis Next[ .....FB]
 

85 fNB 
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go 

95 

and	 NextByte[S] =valo£ 
-§- let	 x = NextCh~ 

multis (x :: ESC) .... (Nextch[sl+l), x 
100	 ti 

and NextCh[sl =valof 
-§- let x :: 0 --­

i'"7= Next[S] repeatwhile x = ERASE 
105 resultis x 

ti 

J!!!l! EndofW[FBl = Endof[(FB~SlDWBIJJCKH5TRl 

110 
and ResetwLFB] be 
§E	 let S = FB~SiDwBIJJCK 

FBtn,1wFPTR, FBi-INBFF8ND := EMPTY, EMPTY 
Reset [s~sTRl 

115 tiR 

and	 CloseW£.FB] be 
W	 let S = FJll,SlDWBlDCK
 

CI;sa [S"STR1
 
120	 ReturnVec[S, DSIZE + DIADBFFSIZEl 

ReturnVec[FB, FBSIZE] 
tic 

125 

130 
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let TryDiadAgain[F, Read, COIr.p] be 
§TDA	 ­

135	 unless F =BytesfromPT do 
----r<iSReportN[554]; Gi-;;;;'Up[F] £ 

§ let FB :: "'F 
I;t' S = FB~SI.DWBlDCK 

'40 1e t E = .!! S-l-EXECBlDCK 

outS[ExecCon901e, 'Try diad again*n'] 

§ let k = FBUNBFFEND - FBUNBITPTR 
.145 S~NEXT := FirstNextBFPT 

FB~INBFFPTR, FB-l-INBFFEND ::: EMPTY, &',{PTY 

ReadBackwards[S, 3] 
ReadBackwarda [s, READBFF S.IZ.E] 

150	 ReadBackwards[s, k+l] 

EtSTOPCH : =WCH
 
§R StBFFlEND:= false
 

S-l-BFFZEli'"D ::: ~
 
155 ReadBackwardsTS';'READBFF SIZE] 

~ repeatwhile SltBFFlEND v SltBFFZBND
 
EtSI'OPCH := NlJrBYTE
 

OutS [Execconsole , 'Sum rea.d *0, computed *0', Read, Camp] 
160 Wait[] - ­

iTDA 

and ReadBackwards[S, n] be 
165 §RB ­

let Message -= 'Backread' 
let E :: .!:!. SltEXECBLOCK 

EltDEVICE := RmDEVSUM - Read.erDev 
170 E!-COMPlETED := ~ 

InitiataTransfer[S, n+l, Message]
 
§ , repeatuntil E~LETED
 

£aB
 
175



In6" Miscellaneous facilities 

II,5,1 ClDCK 

II This section defines the global routine DutDateandTime, 
II and the global function TimeofDay" 

5
 
static §S
 
~estarted = false
 

£S - ­

10
 
let OutDateandTime [S] be
 
§IYl' DutS[S, '************** II]
 

outDate[S, FetchCode[DATE]]
 
DutTime[S]
 

15 Out[S, -*n 8 ]
 

£ur 

and DutDate [5, d] be
 
20 -- DutS[S, '*W*W*N',
 

d r";;hift 11, (d ~ 7>"§.17. d"§.177]
 

and DutTime [In be
 
25 sar let t " Time-;;"fDay[]
 

iTClockRestarted A (S=Console) return
 
§ r;t h, m = t/60, t rem 60
 

MS[S, • *N.*N*N',~ IIV'10, In rem 10]

£aT - -- ­

30 

let TimeofDay[] = valof
 
§T let Clock = Fe~de [TIMEOFDAYCI.OC:K]
 

"C'rc;'ckRestarted :::. false
35 
RestartClock[Clock~ 
rewltis MINSPERDAY - (Clock~BUFFER).vrIME 

£T 
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4°
 

45 
and RestartClock[E] be 
§R let i=O ­

EXec[TRANSFBR, Rj, lv i, 0, E] 
ClockRestarted := t~e 

50 (E~BUFFERHT1ME :=""M"INSPElUlAY - AokTima[Console] 
Rj:11 assumed already going. 

tiE 

55	 and AskTime [con] :: valof

V OutS[Con, '*nTi;;-;C; II]
 

§	 let Hrs = NextN[COn]
 
I;t Mine = NextN(Con]
 
~ltis Hrs X 60 + Mins
 

60	 fA 

**** 
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n'6,2 MISC 

II This sect :ion defines the global routines
 
II AddresSZero, Copy, EqS, NullProgram, and Wait.
 

5 let AddressZero[] be
 
--§ OSReport[6z~, Tj"ump to address Zero']
 

GiveUp[O)
 
£ 

10
 
let Copy[Vl, V~. n] be
 
--§ let FB = vee FBS'iZE
 

FBj,INBFFPm; FBHNBl'FEND := V1, V1...,
 
FBHNESC := NOl'USI!D
 

15 Transferln[-FB, Y2, n]
 
£ 

let EQ.S[p, q] = valo! 
20 §E	 unless Pw = q-k> resultis false
 

~:: 1. to (poW rshift 8)/2 do
 
-- unlasap~i :: q~ltis false
 
reauIt i s .l!:!!2.
 

£& 
25 

.!!!! Nul1Pr<>g""",,[] l!2 § £ 

30 let	 Wait[J be 
~ let Ch =0
 

Re'Setrconsole]
 
Ch := Next[Console] repeatuntil Ch :: '*n'
 

£
 
35
 

*.*'" 



11:7. Disc routines (1) 

IH7.1 DISCXFER 

II This section defines the global routines
 
II CoretoDisc and DisctoCore.
 

5 maniie st § llFFSI<T = -10 £ 

let CoretoDisc[v, p] be
 
iD unless v = DiscP~ do Copy[v, DiscPage, PAGESlZE]
 

10	 ~e~SUMCH := S~heck[]
 
unless FetchCod.e [DISCWRI'I'EPERMITTED] return
 
~ansfer[DISCWRITE,p]
 

!CD 

15
 
and DisctoCore[v, p] be
 
§DC ­

§r DisdTransfer[DISCREAD, p] 
§ let x, y = Sumcheck[], Disc.PagevSUMCH 

20 U(X=y)vFetchCode[SUMCHINHIBITED] break 
(h;tS[console, 'Sumcheck page ~N: ~ed ~O,*s 

recorded ~O " p, x, y] 
Reset [Console] 

£r repeatuntil Next[Console] = 'I' 
25 

.!::!!!!!.! v = Disc.Page .!!2. Copy[DiscPage, v. PAGESIZE]
£OC 

3° 
and DiscTransfer[Dev, p] be
 
§T let E = Discpage + OFFSET II ExecBlock for Disc
 

UIEV ICE : = Dev
 

35	 §r for i =1 to 2 do 
V	 EWN:lI!NUr.m '= p 

E~lETED := false 
Exec[TRANSFER, Rj, Iv EvP,N:iI:NUMB, EWAGENUMB, E] 
§ £ repeatuntil E~lBTED 
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4° 
i:.!. EWAGENUMB = P ~ II successful transfer 

I I If the transfer ends unsuccessfully, Exec
 
II overwrites S""PACiBNUMB with a failure number.
 

45
 
if i = 2 break II out of §f
 
ii'eBsage[E~n801e,EWNJENUMB, p]
 
autDateandTi.ma [ExecConaole1
 

£f 
50 Rj: Message[Console, EoloPAGENUMB, p]
 

Reset [Console]
 
§r repeatWltil Next[Consolel = 'I'
 

tr 

55
 
and Message[S. f, p] be
 
-- OutS[S, ·Disc faihi're *0 page *N " f, p]
 

**•• 
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U:Z,2 DI5CFS 

I J This section defines the routines
 
II NewDiscBlock and fleturnDiscBlock.
 

5 

let NewDi sealock [] =valof
§ii - ­

§r
 
10	 let Scan :::. FSF.,SCAN­


t;';t Scan :::. PAGEEND
 
~en 

"""litest F&F{.BACKLINK = BNDBODY 
then § 06Report[721. 'Disc full']
 

15 GiveUp[o]
 
~ 

.2.!. § l!! Addr :::. FSFWAGE 

let Link :::. FQF~KLINK 

20 'i)i';ctocore{F6F, Link] 
FSF~NXTPAGB := BNDBODy 
caretoDisc[FSF, Link] 
FSFWAGB := Link 
FSF~5CAN := FlRSTBlIl'RY 

25 § let d = FetchCode[DATB] 
UpdateHead[FSF"THISFllE, SAME, 

FSF""SERIAL, Link, SAME, d, d] 
resultis Addr 

~1 

30	 or 
"'1z let Addr = FSF~Scan 

FSF""SCAN := Scm + 1 
unless Addr =CLAIMED do 
§3 F&F~Scan:= CLAIMED 

35 DisctoCore[Diacpage, Addr]
.!! Di8cPage~ :::. FREE re suItis Addr 

~r repeat 
£Ii 

4° 
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4S .!!l ReturDDiscBl.ock[Addr] E!. 
§It 

let Scan = F SF"SCAN
 
t;;'S't Scan :: F ffiSTENTRY
 
~n 

50 §1FSFl,NXTPJlGE := Addr 
CoretoDisc[FSF, FSFol-PAGB] 
FSFl,SSRIAL := FSFl,SERIAL + 1 
FSFl,NXTPAGE := ENDBODy 
FSFl,BACKLINK := FSFWAGE 

55	 FSFWAOE : = Addr
 
FSFl,sCAN := pAGEEND
 
for i =FIRSI'ENTRY to LASTENI'RY do FSF"i ;::. CLAlldED 
C;-retoDisc[FSF, Add;] ­

§ let d = FetcbCode[DNrEl 
60 UpdateHead[FQ'i-THISFlLE, SAME, FSFol-SERIAL,
 

Addr, SAME, d, d]
 
til
 

or
 
"'1z FSFl,(Scen - 1) := Mdr
 

65	 FSFl,SCAN := Scen - 1 
DiacPageLo := FREE 
COretoDisc [Discpage. Addr] 

§R 

"'.... 
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11:7.3 DrSCIN 

II This section defines the global StUBm functions 
II IlLfromFile and EntriesfromFile. 

5 manifest § EFS!ZE = 5 § 

II The zout:ina CheckType is used by both
 
J I InfromFile and oUttoFile :
 

10 
let ChsckType[f,h] be 
§C" if	 h = NULL do ­

-§ oSReport1731. 'File deleted'] 
GivsUp [;f] §
 

15 unless (hioTypg A 5TREAMABLB)= Si'REAMABlB do
 
---rD'"SIleportN[73Z] ­

GiveUp[f] §
 
§c
 

ZO 

let rnfromFile[f] = valofrrF	 -­
let h = FindHeading[f] 

ZS Checl<1'yps[f. h]
 
§ let Firstpage = h+FIR8IPAGB
 

ReturnVec [h, hW 1\ UlASK]
 
Update[f, DLR, FetchCode[DATB]] 

§ let FB = N9WVec[FBSlZE]3° W S	 = N9WVec[lFSlZE] 

FB+slilllllLOCK : = S
 
FBj,IIlBFFPl'll. FBj,INBFFEND := BMPTY. EMPTY
 

35 FB~TIl. FB~BFFEND := BMPTY. EMPTY
 
FBj,INESC. FB~SC := IDnJSBD. IDnJSIID
 

Sj,IUlXT ::: NextBuff IF 
S~NOOF ::: EndofIF 

40	 S+cIDSB := CloseIF' 
SUUlSET := ResetIF' 
S~ ::: 6treamBrror 
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S~FIU<NUMB''O f 
(SHFBUFFll:RHNX'l1'AGB := Firstpags 

45 
resultis .....FB 

£IF 

50 ~ NextBuffIF [FB] ::: .!!!!:!.! 
§N if EndofIFlF'B] resultis ENOOFSI'REAMCH
 

- II EndoflF refills buffer
 
resultis Next[.....f'B]
 

£N
 
55
 

and EndDfIFU'B] = valof 
§E" let S = FB~Su:iiiiDCk 

let B ::: 1v S,,"IFBUFFBR 
60 if (B~NXTPAaE =NULLBODY)v(B~NXTPAllIl =ENDBODY) .!!!!!!. 

resu1tis true 
DisctoCoretB, B"-NX1PAG:E] 
FB~INBFFPTR := Iv B~FIRsrDATA
 

FBHNBFFBND := Ui~NXTPAGE = ENllBODY) ~
 
65 !Y. BHB~NlXlFDATAP'l'R). (!Y. B~LAsrDATA)+l 

resultis (FBHNBFFPTR = FB~INBFFEND) 

£E 

7° 
and CloseIFU'B] be 
lC" ReturnVec [FB~SI.OWBlDCK. IFSIZE] 

Returnvec[FB, FBSlZE] 
£c
 

75
 

and ResetIF[FB) be
 
§R" let S = FB~sUirm.ocK
 

"i8t h :: FindHeading[S+Fl~NUMBl
 
80 (S;IFBUFFERHNXTPAGB := h~IRsrPAllIl
 

ReturnVec [h, h~ " Ib1.A6K]
 
FBHNBFFPTR. FBHNBFFEND : =EMPTY. EMPTY 

£R 

85 
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60	 II:7.3 

let Entries:fl'OmFile [f] =valof 
§EF - ­

go let S :: NeWVec[KFSlZE]

M h =FindHeading[f]
 
~ess h-l!rYPB = INDEX do
 
~Report[733, 'Not-rndex file']
 

GiveUp[f) t
 
95
 ReturnVec[h, h~ A LMASK) 

S~NEXT	 := NextEF 
SU!NDllF ;= EndofEF
 
Sl.ClIJ5E ;:: CloseEF
 

100	 S~5ET := ResetEF 
SOOUT ::: 5treamError 
S~S1'R := InfromFile[f] 

re8Ultis S 
105 tEF 

and NextEF[S] == valof 
§N let	 F = S~5TR---rr = InfromFile[f) 

110 M n :: Next[F] 
Un :: ENDOFsrRBAMCH reBUltis n 

§ I;t Entry :: NeWVec[n]
i'irtryw := n 
Transferln(p, l!(EntrY~l), n] 

115 resultis Entry
tN 

.!!!!!! IlndofEF[S) = Ilndof[S~5TR) 

120 

and CloseBE' [5] be 
§C Clo"[S~5TRr 

ReturnVec[ S, EFSlZE] 
125 te 

.!!!!!! Re..tIlF[S] .2l!. Re..t[S~5TR) 
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1"7,4 DISCOUT 

II This section defines the global Stream function
 
II OuttoFile. and also the global routine DeleteBody.
 

II They a:re defined in the same section because they
 
5 II both use the non-global routines Returnchain
 

II and CheckPerm.
 

10 let ReturnChain[f, Pagel be 
~	 ­

§r
 
DisctoCore[DiscPage, page]
 
unless DiscPage-vrHISFlLE = f do
 

15 § OSReport[741, 'Page chain""'";rong - file ~N' ,f]
 
GiveUp[Page) £
 

§	 let p =DisoPage.NXTPAGE
 
ReturnDiSCBlock(Page]
 
Page := p
 

20 £r repeatuntil Page :: ENDBODY 
~C 

let CheckPerm[f, h] be 
25 w- let p = h~PERM -


Wiless (p=UNRESTR1<:rED)v(p=oli1lBRONLY A user=h{<JWNER) do
 
---rDiReport[742, 'Protected file'] ­


GiveUp[f]
 
§c
 

3° 

let DeleteBody[f) be
 
W let h = FindHe8ding[fl
 

35 Uh :: NULL do
 
-§ OSReportNl743); GiveUp[f) £
 
CheckPerm[f, h]
 

§	 let p = h~F1RsrPAGE
 
~ess p = NUlLBODY do
 
~dateHead[f. NUL'i"oony, 0, NULLBODY,
4° 

SAME, FetchCode[DATEl, SAME) 
ReturnChain[f, p] 
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Charge[hWOlNER, - h,NUMBPAGES] 
fil 

45 ReturnVec [h, hi-o f\ iltASK] 

ID 

50 let outtoFile[f] ::: valof
§OF	 - ­

let FB :: NewVec[FBSlZE]
W 5 :: NeWVee[QFSlZE] 
let B :: .!! Sk!FBUFFER 

55 
let h = FindHeading[f] 
(;ii;ckrype[f, h] 
CheckPerm[f, h] 

60 FB,S1DWB1DCK : = S 
FBOOUTBFFPTR:= 
FB>ouTBFFKND := 

lv B,FIRsrDkrA 
(Iv B,LASTDATA)+l 

FB~INBFFPTR, FB~iNBFFE.ND := EMPTY, EMPTY 
FB~INE5C, FB~SC := MJI'USED. wrUSBD 

65 
S,NEXT := streBlIlError 
S>ouT ::: outBuffOF 
Sj,CIDSB :::: CloseOF 
S,ENDlIF := streamBrror 

7° S~SET := ResetaF 

SOF II.&NUMll := f 
S,FIUllJWNER :=hWOlNER 
S>orDBODY := h,FIRsrPAGE 

75	 SOOLDSIZll := h,NUM13PAGES 
SOOFPAGE := NewDiscBlock[] 
S,NEWBODY := s>owAGI< 

ReturnVec[h. h~ f\ LMASK] 
80 

B,SERIAL = 1 
B'TIIISFII.& = f 
B,NXTPAGE =ENmODY 
CoretoDiscUB, S+oFPAGE] I I for safety 

85 
§ let C = Iv Sj,CUCIlAIN 
C~I~:= FailClose 
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ci-csuc ::: ClearUpChain
 
C~RE := l.v ClearUpChain
 

g:l	 ClearUPCha~ ::: c
 
.!!!!!2.!!! C~SUC = ENDCUCIIN ~ (c\oCSUCHCPRE := C
 

resultiB ~FB 

"'F
95 

and OutBuffllF [FB] be 
!Oil 

let S = FB~SlDWBIDCK 
100 W B :: 1v 6~BUFFER 

1\i"""rnPage"'[S, NewDiscBlock.[]. B] 
FBIOUTBFFPTR:= lv B~FlRSTDATA

"'B	 ­
105 

and TurnPage[S, Nextpage, B] be
"§T	 ­

B.NXTPAGE := Nextpage 
CoretoDisc[B, S~AGE] 

110	 StoFPAGE:= Nextpage 
B~SKR IAL : = B~SER IAL + 1 

§T 

115 and	 Cla"""" [FB] be
SC ­
~ S =FB~SUJWBIDCK
 

let C = lv S\oCUCHAIN 
1.20	 '[Cj;CpRE)+CSUC := C~CSUC 
~ C+cSUC = ENDCUCIIN ~ (C\oCSUCHCPRE := C\oCPRE 

ResetllF [FE] 
ReturnDiscBlock[S~FPAGE] 

125	 ReturnVec[S, OFSIZE] 
ReturnVec[FB~ FBSIZE] 

§c 

130 and	 ResetllF[FB] beW ­
~ 5 =FB~SUJWBIDCK
 



.!2! B =.!y. SWFBUFnm 

135	 if (S~AllI! = S~NEWBODy)h(FB~TBFFPTR = Iv B~FmSTDATA> 
-II i .. e. if nothing output ­
~ §1
 

S~LDBlJDY : = NULUlODY
 
S~LD8IZE := °
 
DelataBody[S~FlLENUMB]
'40 

£1 
~ 

§ let NumbPage s =B.SERIAL 
'45 Charga[S~FlIEOWNER. NumbPagas - S~LDSlZE] 

B~ENIXIFDATAPTR := FB~TBFFPTR - B
 
B~NXTP AGE : = ENDBllDy
 
coretoDisc[B, s'4OFPAGE] II write last page 

15° 
UpdateHead[S~FIIBNUMB, S.NEWBoDY, NumbPages, S~AGE, 

SAME, Fetchcode[DATE], SAME] 

unle ss SoUJIJ)B()I)Y = NULLBODY do 
155	 ~turnChain[S~FlLENUMB. SToLDBllDY] 

S~BlJDY : = S~KEWBODY 

SoUlLDSIZE : =NumbPage s
 
S~AGB := NewDiscBlock[]
 

160	 S~NEWBlJDY : = S~AGE 
B~SERIAL : = 1 
FBj,oUrBFFPTR:= Iv B~FmSTDATA 

loR	 ­

165 
and FailClose[C] be 
y	 ­

lat 5 = C - CUCIIAIN 
let B = lv S~UFFER 

170 iit'""liXTPAGE-:= E}J)BlJDy 
CO:retoDisc[B, S-klFPAG:E] II Complete the chain, 
ReturnChain[S~FILBNUMB, S~liEWBllDY]I I and return it. 

£F 

•••* 
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66	 II: 8.2 

rr:8.z UPDATE 

.!!! Update [f, Word, Value] .2!. 
§U
 

.!!! Incrementing = (Word < 0)
 

.!!l Klement:: Incrementing -+ -Word, Word
 

5 
let h =FindHeading[f]
 
Uh:: MlLL do
 
-§ OSReport1'S21R 'Heading deleted']
 

GiveUp[f) £ 
10 §.!2! HdLength =h~ A lMASK
 

unless Blement < HdLength do
 
~eportN[8Z2) ­


GiveUp[Wordl £
 
ReturnVec[h, HdLength]
 

15
 
§	 let HdAddr = LookUpinMFL[f]


M DiscWord = HdAd~lIWrnD + Element
 
'ii"i;ctocore [Di BCP age, HdAddr~HPN}3.]
 
if DiscWord > LASTDATA do
 

20 ~	 let NextPage :: DiBc~e~NXTPAGE
 
ilNextP age :: BNDBODy do
 
-§ OSRoportN[Sz3) ­


GiveUp[f) £ 
DisctoCore[Discpage, Nextpage] 

25	 HdAddr"'HPAGE ;:: NextPage
 
DiscWord := DiscWord. - DATASIZE
 

£1 

DiscPage~DiscWord .. ­
30 Incrementing -+ (DiscPagetOiscWord)+Value, Value
 

CoretoDisc[DiscPage, HdAddrtHPAGE]
 
ReturnVec[HdAddr, BNTRYSIZE] 

*.*. 
£u 
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u:8,3 UPDATEIlEAD 

II This secti.on defines the global routi.ne updateHead. 

5	 let UpdateHead[f, FirstPage. Numbpages, Lastpage,
 
--- Type, DateLastChanged, DateLQstRead] be
 
§UH	 ­

let HdAddr =LookUPinMFL[f)

Iet paramList :: Iv f
 

10 DI';'ctoCore[DiscPage, HdAddr.HP.ACiIi:]
 

for i=l to 6 unless ParamList·U :: SAME do¥ - --	 ­
le t E lement :: valof
 

15 ~ switchon i""'iirtO
 
§ ..2!!2. 1 : ;;;;1tis FIRBI'PAGE 

case 2 : resultis NUMBPItGES 
C;; 3 : resultis LASTPAGB 
.2!!!2. 4 : result is TYPE 

20	 case 5 : resultis D~
 

case 6 : resultis DLR
 
tv 

§	 let DiscWord :: HdAddr.mkED + EleDllElnt 
UDiscWord > LASl'DATA do 

25 li' let Nextpage = Dise.P;ge.NXTPN:Z

ifNextPage :: ENlBJDY do
 
-§ OSReportN[831 ) ­

GiveUp[f) , 
CoretoDisc[DiscPage, HdAddr9HPAGE] 
Disctocore[niscPage, NextPage]3° 
HdAddr.HPM1E := N&xtpage 
HdAddr~1IWORD := HdAddr~H1IIIUl - DATASIZE 
DiscWord := DiscWord - DATASIZE 

t1 
35 DiscPage.DiscWord ::: ParamList.i
 

£F
 

coretoDisc[Di8c:i'age, HdAdd~HPItGE] 

ReturnVec[HdAddr, ENrRYSlZE]
 
40 tUH
 



68	 II :8.4 

rItB,4 FINDHEADIID 

JI This section defines the global functions
 
II FindHeading and LookUpinMFL ..
 

5 

let LookUpinMFL[f) = valof­
§L ­

if f < 0 resultis NULL
 
10 "i5IBct~ore[DiscPage, Fetch.Code[MFLFIRSTPNJE]]
 

§leti=O
 
@til f < i + BNmlESPERPAGE do
 
§u if oi'scpage.NXTPAGE :: ENoOODY resultis NULL
 

15 'DTsctoCore[DiscPage, DiscPage-l-NXTPAGE]
 
i ::: i + ENTRIESPERPAGE
 

£u 

§	 let w = (ENTIlYSIZE+l)X«f-l)-i) + FIRSfDATA 
20 if. DiscPagep :::. NOI'ENI'RY result is NULL 

§	 let Entry = NewVec[ENTRYSlZE]
 
~y[lv (Discpage+w), Entry, ENrRYSlZE+1]
 
resuitis Entry
 

ZS £L 

3° 
let FindHeading[fl :: valof
§F	 - ­

let HdAddr :: LookUpinMFL[f]

ilHdAddr :: NULL do
 

35 -§ oSReport[841,'No entry in MFL']
 
GiveUp[f] ~
 

DisctoCore [DiscPage, HdAddr.HPAGE)
 
§ let Word :::. HdAddr.HWORD
 

40 Returnvsc[HdAddr, ENTRYSlZE)
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§	 let Length = DiscPage~Word h LMASK
 
'iet h =NewVec[Length]
 
let n = LAsrDATA - Word 

45 
test Length < n 
~n CopyTlv (nisQPageWord), h, Length+l] 
~1 ­
- 1et Nextpage = DiscPage~NXTPAGE 

50 -U-Nextpage = ENOOODY do 
-§ OSReportN[842) ­

GiveUp(1) § 
Copy[.!!. (DiscPage-loW'ord). h, n+l]
 
DisctoCore[DiscPage, Nextpage]
 
Copy[lv (DiscPage~FmsrDATA>. lv (h~(n+l»,
55 

-	 - I.ength-n) 

§1 

if h+Tn'E = IJEUlTED do
 
60 §2 ReturnVec[h, Lenithl
 

reBU 1tis NUlJ..
 

~ 

resultis h 
65 tF 

...*. 
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1I.8,s UDKUP 

II This section defines the global function LookUP 

llIIllIifest § EN'I1lYlBNGTH =20 § 

5	 let LPokUp[Namel. Name2, i] = vaLof 
§L	 ­

if i =NULL resultis HULL 
§ Iet h = FindHsadi.ng[i]
 
Uh = NULL do
 

10 -§ oSilsportTIl'51, 'Index deleted']
 
GivsUp[i] §
 

unless h+'!'YFE =INIEX do 
-,asasport [852, 'Fi~not index']
 

GivsUp[i] §
 
15 RstumVso[h, h~ h Ll\ASK]
 

§	 let S =InfromFile[i]

W Length = Bm'RYllllIlTH
 
I;t v =NswVec[Length]
 
;u;til Bndof [S] do 

20 ~ ­
let n = Nsxt[S]

iTn > Length do
 
§1 ReturnVec[v, Length]
 

Length := n 
25 v .= NswVec[Length] 

§1 
Transferln[S, v+l, n]
 
unless v-l-srATUS = DBlZTED do
 
"""'"'IT"i'QS[Nsme1, v+v~N1] h BqS[NSIIlO2, v+v~la] do
 

3° ~ - ­
Close[S]
 

§ let NotLinked = (v~LINKIKl > 0)
 
let f. :: NotLiDked -to V+FlLE,­
- LookIJp[V'-v~N3, v+v~N4. 

35 LookIJp[v+v~N5, v+v~li6, Systemlndex]] 
ReturnVec[v, Length] 
r&aultis f 

§u
 
Closs[s]
 

40 ReturnVec[v, Length] 
result is NULL
 

§L
 

**'* 
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u:8,6 InADFILE 

II This section defines the global routines 
II lDadFile and LoadSystemFile. 

5 

let LoedFile[f] beW ­
10	 let i :: In
 

let n =M8XVec6ize[] - INFILB&IZE
 
let v =Ne9Vec[n]
 

In := InfromFile[f] 
1.5	 ReturnVec[v, n] 

Loed[l] II from In 
Cloee[In] 
In := i 

20 §LF 

25 
let LoadSystemFile [String] be 
~	 ­

.!!l f :: LookUp[Strj,ng, 'IC', 6ystemIndex]
 
if f = NULL do
 

30	 § o&Report[mi'l, '.'*5*' .'IC*' not system tile', String] 
GiveUp[O] i -

LoedFile [fj
 
§!.'iF
 

35



11:9, Special functions in WIC 

0S/SF 

m;c 6j DEC OJ I I NEWSECT ION 

DEC 1j DEC 17; II CODE. 17 words 
*LZj IP2; I...IPRGj OSY; srj EXIT; II FetchCode (global z) 

5 *L3j 1F3; LOC; IP2j STPRGj EXIT; It storeCooe (global 3) 
*14j EXEC; EXIT; II Exec (global 4) 

*L15; 00335; SUMCK;	 II SumCheck (global 15) 
II (global 335 =DiecPage) 

10 

*L17; NEXT; II Next (global 17) 
*L16; OUTZ; II Out (global 16) 
*1..20; ENlXlF; II Endof (global 20) 
*L1.); GET; *'PUTZ; II Transfer In (global 13) 

15 'L4; GET; *PUTYj II TransferlnC (global 4) 
*L7; TROl'; II TransferOut (global 7) 

*L100; DEC 2; DEC 21; I I INTERLUDE, 21 words : 
*L101; OG-B; LOC; 002; 51'; I I 008 =CF iret (global 8) 

20 ON3; ADM; 003; 51'; 
ONJ j ADDT; 004; 51'; 
OK1; ADDT; 0015; 51'; 
0ll2; ADDT; 0017; 51';
ON1; ADM ; OCi1.6 ; ST; 

25 aNi; ADUI'; 0020; 51'; 
ON1.; ADm; 0013; 51'; 
ON2; ADm; 0014; 51'; 
0l12; ADm; 007; 51'; 
EXIT; 

30 
*L999; END; 

II 
35	 II Note that if the JI..ethod of setting globals is changed, 

II then the systen:. dumper must also be changed, 
II 
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let SumCheck[] =valof-rs- let n = 0 - ­
"fur i=o to LAsrDATA do n := AddwithEAC[r~, DiscPage ....i] 
;;;ultis~ ­

45 £s 

.!!!!!! AddwithEAC[a,bl = B+b+ «(a!(B+b»<O«"!b» ~ 1, 0) 

50 

let Next[S] = valo! 
§N g	 s>o re..;:;rt"iS (s~NEXT)[sl 

s := ""'5 

55	 if S~INBFEPTR>S+INBFFENDresultie «S~SLClWB1.lJCK)h'EXT)[sl 
~less s.umsc = NOTUSED do 
-----;]" rv( sUNBFFPTR)= s~'iNEsc then 

- - raaultie «s~Sl.OWBlIlCKHTRAP)[sl 
§ let ch = rV(S~INBFFPTR) 

60 SUNBFFPTR:= S~INBFFPTR + 1 
resultis Ch 

£N 

65 

let Ol.:t [5, x] be
W test 5>0 ­

then (SWU'r)[S, xl 

7~ or 
§1 S : = -S 

test SWUTBn'P'lR > S.£ol"'I'BFFEl\D 
then «S~SIllWBi:ocK)WU'r)[S, xl 
or

75 -§« rv (S{<JUTBFFPTR) : = x 
SiDvTBFFPTR : = Sj,rn]TBFFPTR + 1 
test StouTBFFPTR > S,uJuTBFFEND 
""then «S~SIOWBiiJcK)IDuT)[S,xl 
~less solOurESC =wruSED do 

80 - ----rfS'oUJuTESC=X do ­
- «S~SIClWB1.lJCK)jrn:T)[S. xl 

{o 



74 11:9 

85 

'}:J 
let Endoi[S] = valoi 
W- !! S>O resu'ltIS(s!-ENlDF)[S] 

s :::: ....5 
if s+rNBFFPrR > sUNBFE1!~1l then ~
 

95 - - resulti-;('(S+SwwEliJCKHENlDF)[S]
 
unless s+INESC = WI'USED do
 
--rr rv(s-tI1ffiFFPI'R) :;;; sii'NESC then
 

- - resultis «STSUiwBliJCKHENOOF)[S) 
rElsultis false 

roo ~ 

1:!i TransferIn[s,v,n] .E2.
 
~ i=o !2. n-1 .22. v~i := Next[S]
 

105 

!2.l TranderInC[s,v,n] .2:2.
 
!2!: i::o !2. n-1 .22. storeCode(v+i, Next[S]]
 

110 
.!2!. TrlUldeIOUt[S,v,n] E!. 

!2!. i=O l2. n-1 ~ ou.t[s, v~i] 
**•• 



III: SET-UP PIUlJ-RAMS 

111=1, System set-up 

111'1,1 SYSSETUP 

II This section defines the routine Plnterrupt. which 
II is entered wben the System is first loaded from Disc e 

5	 manifest
 
§ INVALIIPAGE = 9999
 

SYSTEMINDEX = 4 
SYSI'EJ,l 1 J I User code= 
STAR'I1lFMFL 2= 

10	 GUSSlZE 110= 
PSSlZE 110= 
OUTlIFRANGB 5 J J Exec reject qualifier= 
FIRSTNSG = 4°'

15	 LASrNSG 500= 
OFFSET -(ESlz.B+1)= 

£ 

static §S
 
2,0 ~ble =false
 

DeadArea = 0;----nAlsngth = 0
 
is
 

25 let Plnterrupt[] be
§Pi" ­

StoreCode [DISCWRlTEPERMITTED. false] 

II The order of this sequence is important 
30	 SetupFS[]
 

SetUpDiscPago[]
 
5etUpPMStacks[ ]
 
setUpstreams[]
 
SetupSundryltems[]
 

35	 SetUpTimeofDayClock[]
 
SetDatoandTime[]
 
SetUpRunBIock[]
 
setstackBase[]
 



76	 III; 1.1 

40	 Discusable := CheclUliscOn[] 
test DiscUsable 
~n DiscUsable := QuickValFSF[] 

or OUtS[Con801o p 'DISC OFF: .] 

45	 StoreCoda [REA5IlNFOR1NTl<RRlJPT, NDRllA50Nl 
5toreCoaelIlfI'!:RRUPTADOOKSS, .!! Interrupt] 

ReleaseNOnSystemGlohals[] 

test DiscUsable5° 
~en § FSFtoCore[] 
-- Run(l.ogIn] 

5torecode[DISCWRlTEPERMITTED, ~] 
§ 
§ FSFWAGE := 1NVAL1lPAGE55 2!. 

User, Current Index ~= SYSTEM, Systemlndax 
OutS[Con801e, 'Abnormal aet-up*n'] 

§ 

60	 return II enters LoadGoLoop (see setStackBase)
11'1-­

65	 and 5etUpFS[] be 
i'S .!ll f =FS+ (FSVECS1ZE + 1) 

FS~FBC. FSWIIC .. _ f. END
 
FSWBC, F~WC ::: END, END
 
FS~lB , FSOUB := f. FSLim
7° 
FS~FPRE := FS 

f~SIZE := FSLim - f 
f~NXTB := END 

75 §Fs 

and 6etUpDiscPage[J be 
§IP let Blocksize :: iiIZX + 1 

&> Tet v :: Na'WVac[Blocksize + ZXPJlUESIZB] 
let Endv :: .!:!. Vt(Blocksize + ZXPAUBSlZE) 

.!ll D = «.... I)/PAGES1ZE + I)XPAGES1ZE 



77 III:l.l 

I I D now po int s to the first Hardware page
 
85 II in the range (v, Endv).
 

if D-Block.size < v do,D :::: D + pAGESIZE

IT allow room for BXecBlock.
 

go DiscPage : = D 

DeadArea : = v
 
DALength := «D - Blocksize)- v) - 1
 
II The DeadArea is returned
 

95 II after the PM stacks are set-uP.
 
aeturnVec [(I>WAGESIZE). (Endv - (lHPAGESlZE» 1
 

§	 let E ::: D - Blocksiz9 I I so oFFSET ::: - Blocksiz9 
itBUFF.£R := DiscPage 

100	 E.BUFFSlZE ,= pAGESlZE 
E.SKG : =DATASEG 
E.ENDMDDE : =QUIETEND 
E.SKLFPTR ,= E 
I J S"DBVICB, E~PAGBNUMB and EoKoMPI..ETED are set before 

105 It use (e.g. in Disc'l'ransfer). The other two elements 
II of the BX6CBlock are not used in this command.. 

§m> 

110 and	 5etUpPMstacks[l be 
]S'" GiveUpstack := NE;';vec[GUS5IZE]
 

GiveUpstaok"'LENGTH :::: GU5SIZE
 
GiveUpstaokSize := GUSSIZE-l
 

115	 Privatestack := NawVec[PSSIZE) 
privatestackololENGTII := PSSIZE 

ReturnVeC [DeadArea, DALangth] II claimed in setUpDiscP8ge 
ts 

120 

and SetUpSundryltems[] bem	 -
GiveUp := standardJiveUp 

125 PBChain ::: END 
ClearUpChain := ENDCUCHN 

FSF := NewVec(F5FSIZE] 



78	 III,]. 1 

StoreCode [MFIF IRSTPAGE. SfARTOFMFLl 
130 SystemInd.ex := SY6TBMINDEX 

StoreCode [SUMCHINHIBITED, ..f.!.!!2,J 

IBlock~ISUC : = NOlIE 
135 

§ let MaxC = (CPage .... 1)XPAGESIZE - QFFSETC
 
-- I J allows for multiplexor page
 
let MaxD = DPages X PAGEslZE
 
&t;recode[MAXC, MaxC] 

140	 StoreCodelMAXD, MaxD] 
lSI 

145 ana SetupTim.eofDayClock.[] be 
'IT let E = Newllec[ESIZEj ­

let B = NewVec [ClDCKBUFFSlZE - 1J 

E~a<YlCE := CIDCK 
150	 EUlUFFER : = B 

E~BUFFSIZE : = CIDCKBUFFSIZE 
E~SI!G : = DATASI!G 
E~ENDMDIE := QUIETEND 
E~<IMPlBTED : = false 

155	 E~SI!LFPTR : =E-­
II The other three elements of the ExecB!ock 
II are not used in this device and command. 

B-l-TlME : = NULL 'I set in AskTimeofDay 
160 BWERIOD : = ONEl>!INU'l'E 

StoreCode[TlMEOFDAYCLDCK, EJ
 
iT
 

165 

and SetupRunBlock[] be 
§R" .!2! R = NewVec [RSIZE] 

170	 II Reset FS so that RunBlock is outside FreeStore: 

NewFree6tore [] 
Fs+FPRE	 : = FS 
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175	 R~1lE := R 
RWPTR := FSLim + 1 II start of stack 
R~mIJ( := IBlock 
Ri-CPTR : = CPtr 
R~FSV := FS 

180	 RHwr := In 
RokroTP := O-ltput
 
R~N := Console
 
R~1lEP := ReportStream
 
R~U := GiveUp
 

185	 R~US ::::: Giv8upStaok 
R~5S ::: GivoupStackSize 
R~C := ClearupChain 

StoreCode[RBDOCK. R] 
190	 §R 

and setStackBase[] be
 
§S" let StackBase ::FSLim + 1
 

195	 let Link :: StackBase + 1 
rv StackBase : = stackBase 
;; Link ::: LDaOOoLoop 

§S 

200 
and CheckDi acon[] :: valof 
§oo let E :: DiscPage~5ET
 

E~I1lVICB : = DISCREAD
 
EWAGBNUMB : =INVALIIPAGE
 

205	 ExecPrRANSFRR, Rj, Iv E~PAGSNUMB, EWAGE.NlJMB, g] 
Rj;	 II Exec will reject the command" ei thor 

II because the Disc-Controller is off-line. 
II or because the page is out of range. 
II The reason is placed in B~PAGENUMB. 

210 resultis (EWAGENUMB = 0!IT0FRA}lQE) 
§!XI 

and	 ReleaseNonSysteJrGlobals[] be 
215 §RG	 global § GlobalZero : 0 § ­

let GlobVoc :: Iv GlobalZero
 
~ g :: FIRSTNOO to LASI'NOO do GlobVocfog := NUll.
 

i!\G- -­
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220 
and FSFtoCore [] be 
~ let H =FindHeading[LookUP['FSF', 'SYS', Systemlndex]] 

fuctoCore[FsF, H~LA8I'PAGB] 
FliF~SCAN := FlRSl'ENl'RY 

225	 FliF~PAGll:= H~LASTPAGE 
ReturnVec[H. (H~ A LMA6K)] 

if 

230 and	 Logln[) b. 
§LI Load.SY9t~ile[·Logln·] 

Prog[J
 
ILl
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111:1,2 SETDANDr 

II This section defines the routine setDateandI'ime,
 
II which is called by 'SYSSETUP·.
 

5 manifest §M 
JAN :: 1; FEB = 2; MAR =3; APR :: 4; MAY =5; JUN =6 
JUL :: 7; AUG =8; 6EP :: 9; OCT:: 10; 1m' :: 11; lEe = 12 
IMP066 :: -1 

iM 
10 

let SetDateandTime [] be 
§SDr	 ­

let t :: Ti..meofnay[] 
15 let d = Daten
 

stOreCode [DATE, d]
 
Reset [Console]
 

ism 

20 
and Date[]	 :: valof
§D - ­

OutS[Console, 'Date *q .] 
§ let Day :: NextN[Console] 

'IS let Month:: NextN[Console] 
let Year :: NextN[Console] .!2!! 19l0 

.!:!:!!.!..2.!! 1 ~ Year ~ 99 
do § Wrong[ lI Year']j resultis Date[] §
 

unleu JAN < Month < DEC
3° 
do § Wrong['Month']j resultis Date[] § 

§ .!21 DaysinMonth, Fudge :: 0, 0
 
switchon Month into
 

35 §S	 case JAN: DaysinMonth := 31 
-- Fudge ::: (Leap[Year].... 6, 0) j endcase 
case mm: DaysinM.onth := (Leap [Year]"" 29, 285 
-- Fudge := (r..eap[Year]-+ 2, 3); endcase 
~ MAR: DaysinMonth, Fudge := 31, 3; endcase 
~ APR: DaysinMonth, Fudge := 3D, 6; endcase4° 
.=!!2. MAY: De)'sinMonth, Fudge := 31, 1; endcase 
..5:.!!2. JUN: Da)"sirJdonth, Fudge := 30, 4 j endcase 
~ JUL: DaysinMonth, Fudge := 31, 6; endcase 
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..£!.!! AUG: DaysinMonth, Fudge := 31, 2 ,; endcase 
45	 ~ sgp: DaysinMonth, Fudge := 30, 5 ,; endcase
 

..£.!!! OCT: DaysinMonth, Fudge := 31, 0 ,; endoase
 
~ lDV: DaysinMonth, Fudge := 3D, 3 ; endcase
 
.£.!!!:! .lEe: DaysinMonth, Fudge := 31, 5 ,; endcase
 

§S
 
50
 

unless 1 < Day < DaysinMonth
 
do § irong('Day']j result is Daten §
 

§.!2.! DayofWeek ;: (Year + Year/4 + Day + FUdge)~ 7
 
55 II Fudge is a correction because of the Month
 

OutS[consola, 'Day of week *q .]
 
let Ch = NextI.etter[Con80l.e]
 
UCh='S' v Ch='T' do
 

60 -§ let x =NextLett;'r[Console]
 
~ss x='U' do Ch := x


£-- ­

.!!!!!2.!.! DayofWeek :: (Ch=' S· -+ 0, Ch::'M' -+ I, Ch='T' -+ 2, 
65 Ch='W' -+ 3, Ch=:'H' -+ 4. ch='F' -+ 5. 

Ch='A' -:. 6, DIPOSS) 
!.!2.. § Wrong['Day of week']; resultis Date[] £ 

resultis (Day .!.!.!:!.!.!l11)+(Month ~ 7)+ Year 
70 ID 

end Wrong [string] be
 
-- OutS[ConBOle, ,,!& wror.g *n', stri.ng]
 

75 

~ Leap[Year] :: (Year ~ 4 :: 0) 

&l and NextLetter[S] :: valof 
~ let Ch = 0 - ­

~:= Next[S] r&peatuntil ('A'<Ch<'z')v('a'<Ch<'z') 
resultiB Ch A ~SK II trinsTate into ~Ttals 

£NL
 
8S
 

.... 
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111'1,3 QUICKVAUL 

mani£asjc § MAXPAllE = 3000 £ 

static §s

R"e'SUIt :: true
 

5 £~
 

let QuickVa1F'liF[] :: valof
W -


let f = LookUp['YSF', 'SYSI, Systemlndax]
 
10 Uf :: NULL do
 

-§ ReportS(l''FreeStoreFile not found') 
reElU1tis false § 

§ let h :: FindHeading[f) 
15 .!!l serial, Page, PreviouaPage :: 1, hyFIRSTPAGE, ENDIDDY 

§R un1ess 1 < page < MAXPAGE do 
§ ReportS[ 'FSF: forward link "!..Nj previous page !oN', 

Page, Prev1ouSPage] 
20 result is false § 

DisctoCore[DiscPege, page] 
un1ess DiscPagei-EERIAL :: Serial do 

ReportMessage['FSF: page *N ~ serial', page] 
25 un1ess Discpagei-THISFlLE :: 1 do 

RePortMessage['FSF: page *l-l-wrong file no.', page] 
un1ess DiscPoge"BACKLINK :: previousPage do 

Repor11J{essage['FSF: page "!..N back-link wrong', PEIge] 

30 § let n = 0
 
~ i=Fm6TENTRY to LASTEN!'RY do
 
~nles8 1 < DisePQge-loi < MAXPACd!: do
 

g DisePagei-i :I: CLAIMED.2!? n :=n + 1 

g D > o do ReportMessage['FSF: page .N, *N *5*8 
- outside page limits', page~ n-; 

(n> 1 'entries', 'entry')] 

35 

-)0 

if DiscPageltNXTPAOB = ENDBODY bTElak
 
40 seria.l, PreviousPage:= serial +'l";"""page
 

Page := DiscPageltNXTPAGE
 
~ repeat 
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45 
unless &erial = h.NUMBPAGBS do 
~rtMeSsage[tF5F: nOg oi'pages wrong'] 
unless Page = h.USTPAGE do 
~rtMeBsage['FSF: lastpage nw:nber wrong'] 

50 
ReturnVec[h, h~ A LMASKJ
 
resultis Result
 

'" 
55 

and ReportMessage[String. x, y, z] be
 
~ Reports(String, x, y, zJ -­

60 Result:= ~ £R
 

*••• 



111:2, Set up streams 

II I:2, 1 SETUPSTR 

manifest 
§ VECSlZE = 15 II 16 possible values 

PA!lBITS = Jl.6.!fu6 II for 4 bits" 
t 

5 

let SeWpStreams[] be -rsus ­
setupparityTable [] 

10 
setUpExecConsole [] 
Console : =Execconsole 
Output : = ExecCOnsole 
ReportStream ::: BxecConsole 

15
 
S6WpReader[]
 
In := DiadRead 

§SUs 

20 
and setupparityTable [] be 
W'" let p : Ne.....ec[VECS'iZEl

let PBits = PARBITS
 
for i =0 to YECS IZE do
 

25 § pH ':PBits " 1 ­

PBits := PBits rshift 1 

t -­
parity := P 

~ 
30 

**** 
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86 

nI:2,2 5ETUPTT 

let setupExeceon80lA> [] be 
-§- Teletype := TT[] -

ExecConsole ::: IntcodetoanclfroD1I'eletype [Teletype] 
Execeonsole~I1JSE := ExecConsole«mSET 

5 i 

10 

and TT [] :: valo:f
'!'iT ­

15	 let S = NewVec[TEIESIZE]
 
6rNEXT := NextTT
 
SiO\JT : = Du tTT
 
s-loCIDSE := RosetTI' 
s~srn := NULL 

20	 S~ENlXlF : =Endo~TT
 

S~SET := ResetTT
 
S~SJUJlCE : = S
 
s~srATE : = StateTT
 
S.wm6ETSTATE := ResetStateTT 

25
 
§ let R = lv S~ADBlOCK
 

i$EV1CE- := TTREAD II without echo 
R~BUFEER := lv SHNBUFF 
R~UFFSIZE ::: 'i'""" II one 'WtJrd is required by Exec 

30	 R~STlPCH := lCl'BYTE
 
R~SEG := DMASI!G
 
R~1lNllMDIE := QUIETEND
 
R~IllTED := ~alse
 
R~SEU'PTR := -R-­

35 II The other two elements of the ExecB10ck
 
II are not used in this command"
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§ let w = 1v S~ lTEBILX:K4° 
iirIEVlCE- := T'lYRlTE 
.~BUFFER : = 1v 6~BUFF 
W~BUFF6IZE := "1 
.~sroPCH : = IDl'BYTE 

45	 W~SBG := DATASBG
 
W~ElfiH)DE : =QUIETEND
 
W~lETED := false
 
W~SELFPTR := -.-­
II The other two elements of the ExecBlock. 

50 II are not used in this command. 

S~LlNEBFFPTR, S~LlNEBFFLAST := llMPTY, llMPTY 

resultis S 
55 §TT 

**** 



III:2.388 

111:2,3 SETUPRDR 

manif.st § RPIIIOS = 3 § 

5
 
let setUpReader [] be
 
W RellderDev := R.iADBRlEFTTORIGHI'
 

Byt.sfromPT := BFPT[)
 
DiadRead := WordsfromDiads[ayteafromPT]
 

10 § let Diad =(-DiadRead)~SLOWBUOCK
 

DI'act-KlllSB := Diad~5ET
 
l'l
 

15 

and BFPT[] = valaf
 
§BPT - ­

let FB = NewVec[FBSlZE]
 
20 let S = NewVec[BF'PTSlZE]
 

let E = .!:! S~EXECBlDCK
 

FB~SLDWBIDCK := S
 
FB~INBFFPTRt FB~lNBFFEND := EMPTY, EMPTY
 

25 FB~TBFFPTR. FBWuTBFFEND ,= EMPTY, EMPTY
 
FB~INESC, FB-uruTESC := NlJI'USBD, NUrUSED
 

II 5~NEXT is set by the call of ResetBFPT below
 
S-uruT := streamBrror
 

30 S-k;UlSE := ResetBFPT
 
S~ENDllF =EndofBFPT
 
5~RESET = ResetBFPT
 
S~SlJUIlCE = S
 
5~5TATE =stateBFPT
 

35	 S~SETsrA~ = NullProgram
 
SWINGS = RPINGS
 

§ let Buffl, Buff2 = lv S~BUFF1, lv S~BUFF2
 
Buffl~(-l) := Buff2-- - ­

40 Buff2«-1) := Buffl
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E~DBVICE := ReaderDev 
45	 E/.BUFFER := Buffl 

E~BUFFSIZE := 0 II set in InitiateTransfer 
E~SI'OPCH : = IDI'BITE 
E~SEG := DATASEG 
E~NDMllDE := QUIETEND 

50	 E~IETED := false
 
E~SELFPTR := -E-­
II The other two elements of the ExacBlock 
II are not used in this command g 

55	 ResetBFPT[FB] II to set S~NEXT 

resultis .......FB
 
~BPT 

60 
**** 
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IV:1,1 GLDBALS 

global §G 

Byteafromn: 387 

5 Close: 18; Console: 27; Copy: 36; cPtr: 9
 
Current Index: 300
 

DeletaBody: 326; Defaultprog: 39Bi DiadRead: 338
 

10 BndGiveUp: 373; Endof: 20; EntriesfromFile: 320
 
EQS: 352; ExecCon801e: 383
 

Fetchcode: 2; FindReading: 318; Finish: 395
 

15 Giveup: 29; GivaUpstack: 363; GiveUpstackSize: 353
 

In: 25; InfromFile:]21
 

Load: 397; LoadFile: 378; LoadSystelDFile: 365
 
20 LookUp: 317
 

MaxvecSize: 37
 

NewVec: 60; Nadord: 62; Next: 17; NextN: 358
 
25 Nexto: 357; NullProgram: 359
 

Out: 16; outAddr: 347; OutByte: 346
 
OutDateandTime: 348; OutN: 379; autO: 380
 
Output: 26; Outs: 381; OuttoFile: 322
 

3° 
Prog: 1; PutB8Ck: 391
 

ReportcallTrace: 375; ReportFreestorestate:
 374 
ReportS: 30; Reportstream: 28; Reset: 68; Resetstate: 349 

35 ReturnVec: 61; ReturnWord: 63; Run: 399 

standarOOiveUp: 394; standardPY: 393; start: 1
 
state: 350; storeCoda: 3; streamError: 69
 
Systemlnde~: 303
 

4° 
Timsofnay: 3(4; Tr8llsferln: 13; TransferlnC: 14
 
TransferQut: 7; TryAgain: 355
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unload: 396; User: 310; 
45
 

Wait: 372; WordsfromDiade: 340; Write: 343
 
WriteAddr: 345; Wri teByte: 344; WriteN: 45; Writeo: 38
 
WriteS: 44
 

50 §G 
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IV:l,2 PRIVATE GUJBALS 

global §G 

AddresSZero: 371 
CFirst: 8; Charge: 306; ClearUpChain: 332; CoretoDisc: 334 

5	 Diecpage: 335; Disctocore: 333; Dump: 66
 
Exec: 4
 
ForcedGiveUp: 32; FS: 24; FSF: 329
 
IBlock: 23; InitiateTransfer: 10
 

IntcodetoandfromTeletype: 79; Interrupt: 351 
10	 LGLoop: 64; LoadGoLoop: 370; LookUpinMFL: 319
 

NewDiscBlock: 330; NewFreeStore: 39J
 
OSReport: 33 j OSF.eportN: 34
 
Parity: 67) PBChain: 337; pptr: -3; PrivateStack: 356
 
ReaderDev: 38zj RestoreFreestore: 389
 

15 ReturnDiscB1ock: 331
 
5etGlobals: Z1j 6etLabels: 11; Sumcheck: 15
 
Teletype: 376; TerminateRun: 392; TryDiadAgain: 336
 
Update: 3~; updateHead: 311 

ZO 
II	 temporary globals: 

CPages: 416
 
DPagea, 417
 

Z5	 EndofBFPT' 401; EndofTT' 40Z
 
FSLim' 41Z
 
NextTT' 403
 
OutTT' 404
 
Plnterrupt: 411 

30	 QuickvalFSF: 414
 
ResetBFPT: 405; ResetTT: 4Q6; ResetStateTT: 40'
 
SetDateandTim.e: 413; setupEJCacCor.sole: 409
 

SetupReader: 410; SetUpStresms: 415
 
StateBFPT: 418j StateTT: 408
 

35
 

£G 
**** 
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IV'!.3 COnSfAm'S 

manifest II General 
§	 NULL =0 

UNIEF'INED ::. 0 
§
 

5
 
manifest II Machine constants 
§ PN:a!SIZE = 256 

aFFSETC =	 30 
IMASK = !l377 

10 ~ 

manifest I J Exec co=ands 
§ CANCEL = 108
 

lLDKATRDR = 248
 
15 READABS = 240
 

TRANSFER = 28
 

manifest I I Bxec block for TRANSFER command 
20 § ESlZE = 9 

DEVICE = 0
 
BUFFER = 1
 
BUFF5IZE = 2
 

25 PAOENUMB = 3 II for disc transfers
 
STOPCH = 3 II for other transfers
 
SEG 4
= 

II element 5 is never used 
EIIDMIJDE = 6 
CWPIETED=7 II used if endmod.e is QUIETEND3° 
liELFPTR = 8 
INTREASON = 9 II used if endmode is lNI'ERRUPT 

~ 

35 manifest II Standard contents of Exec block elements 
§	 IVI'IlYI'E =-1 II stopch
 

CQIJESEG = 1 II ssg
 
DATA.SEG = 0 II ssg
 
INTERRUPT = 3 II en_de
 

40 QUIETEND = 2 I I endmode 
§ 
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manifest II Device numbers 
45 §	 TT'IR ITB = I
 

TTRl!IJJ = 2 II without echo
 
REAJERI2FTTORIGIIT
 = 4 

RDRIEVSllM = 7 
DISCREIJJ =26
 

50 DISCWRITB = 27
 
CIDCK = 29
 

ti
 

manifest II Coda segment addresses 
55 §	 INTERRUPT INHIBITED = -29
 

REASJNFm INI'I!RRUPT = -28
 

MAXD =-8
 
MAXC =-7
 

60	 SUMCHINHIBITED = - 6
 
DISCWRITEPERMITTED =- 5
 
MFIFIRSTPAGE =- 4
 
DATE =-3
 
RBIDCK =- 2
 

65 TIMEOFDAYCIDCK = - 1
 

INTERRUPTADDRESS = 3
 

ti
 

70 
manifest I I Reasons for interrupt 
§ roREASON = 0 

EXECroNXON = 1 
POWERON == 2 

75 ti 

manifest II Clock
 
§ CIDCKBUFFSIZE = 2
 

80
 
TIME 0= 
PERIOD = 1 

ONEMINUTE 120= 
85	 MINSI'ERIlAY = 60X2{ 

ti 
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manifest	 II Run block 
90 § RS1ZE = 12 

RPRE = 0 II Predecessor of block 
PPTR :: 1 II Procedure pointer 
IBLK :: 2 II Information block 

95	 CPTR = 3 II Code pointer
 
FSV = I) Free store vector
4 
1NPT = 5 II Input stream
 
llUTP = 6 11 _ output ~tream
 

CON = 7 II Console stream
 
100	 REP = 8 II Report Stream 

GU = 9 II GiveUp routine 
GUS :: 10 II Stack for GiveUp 
GUSS :: 11 II Size of stack needed for GiveUp 
CUC =12 II u&ed by Clearup 

105 i 

manifest II Information block.
 
§ 1S1ZE = 6
 

110 
CP = 0 II Code pointer 
CL = 1 II Code length 
IP = 2 II Data pointer 
DL = 3 II Data length 

115	 IPRE = II Predecessor of block4 
lSUC :: 5 II Successor of block
 
IV = 6 II section identifier
 

NlJI'SET = -1 
120 NONE :: -1 

£ 

manifest II Free store 
125 § FSVECS1ZE = 6 

FBC = 0 II Free block chain
 
FWC = 1 II Free word chain
 
PBC = 2 II pending block chain
 

130	 PWC = 3 II Pending word chain 
La = II Lower bound of current area4 
DB = 5 II Upper bound of current area 
FPRE = 6 II Predecessor of vector 
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135 SIZE = ° NXTB = 1 
II SIZE and NXTB cannot be interchanged without 
II alteration to the programg (See 'FREES'IURE t ). 

'40 END = ° 
NDSI'llRE= -1 

{ 

145 manifest II ClearUP Chain 
§ 

CSUC = II Successor of block° 
CPRE = 1 II Predecessor of block 
ROUTINE :: 2 II ClearingUp routine 

15° 
ENDCUCIIN = f}J7774 

t 

155 manifest I I stream vector 
§
 

NEXT = 0
 

OUT = 1
 
CIDSE = 2
 

160	 STR = 3 I I except source or bilateral streams 
ENDOF = 4 
RESET = 5 
SOURCE = 6 
SfATE = 7 II only source streams 

165 RESETSTATB = 8 I I only source streams 

NDTHING'!'YFED = -1 
t 

170 
manifest	 I I stream elements used by Ini tiateTraIlsfer 
§
 

PH"S = 3
 
EXECBLOCK = 9 

175 { 
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manifest J I Fast stream. block 
180 § FB51ZE = 6 

SLDWBLOCK =0 II pointer to stream vector 
lNBFFPTR = 1 
lNBFFEND = 2 

185 lNESC = 3 
OUTBFFPTR = 4 
OUTBFFEND = 5 
lJUTESC = 6 

190 
EMPTY =0 
NDI'USED =0 

§ 

195 
manifest II Teletype stream 
§ TE1B51ZE = 105 

RBADBlDCK = 9 
200 WRlTEBlDCK = 19 

INBUFF =29 
OUTBUFF =31
 
LlNEBFFPTR =32
 
LlNEBFFLAST =33 

2°5 LlNEBUFFER =34 
I 

manifest II Size of reader buffer 
210 § READBFF51ZE = 30 § 

manifest II Reader stream 
§ BFPT5IZE =22 + 2XREADBFF5IZE 

215 
BUFF! =20 
BFFlBND =50 
BUFF2 =52 
BFF2END = 82 

220 § 



IV:l.3	 99 

225 manifest I I putBa.ck vector 
§ PBSlZE = 8 

PBNRXT = ° 
PBCWSE =1 

23°	 PBSTR = 2
 
PBENlXlF =3
 
PBRESET =4
 
DB =5 II Object put back
 
srnEAM = 6
 

235	 PTR = 7 
PBPRE = 8 II Predecessor
 

t
 

manifest II Internal character Code
 
24° § UlMASK = 8177
 

CASIlMASK =1[137
 

BELL = 7
 
DELETE = 8177
 

245 DIY =""fuo
 
GRAVE = 8!40
 
LEFfARROW = lS137
 
PRIME =1124
 
RETURN - lS15
 

25° RUNOUT ~ - 3 
t 

manifest	 II Teletype Character code 
§ PARITYMASK = 8177
 

255 PARITYBIT =1[200
 

AMPERSANDt = §.46 
BELLt = 1>207 
ESCAPEt =""fu3 

260 LlNEFEEDt - ll"u 
NEWLlNEt : lS12 
PRIMEt ~ B:47 
QUERYt = 1[77
RETURN'!: =8215 

265	 RUBOUTt =[377

RUlVUTt
 - ° 
SlIARPt ~ !!z43
 
SLASHt l!.S7
= 
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SfARt " §.52
270 UPARROWt 8136" 

VTABt " B"213
XOFFt 223" E

£ 

275 
manifest II stack element 
§ LENGTH" 1 { 

280 manifest II Filing System 
§
 

SIlRIAL = 0
 
THISFlLE
 " 1
 
NXTPAOE
 " 2 

2 85 FIRSTDATA " 3
LASTDATA "254 
ENOOFDATAPTR lion last page of streamable files" 254 
SUMCH " 255 

290	 DATASlZE " 252 
FREE " 0 
ENDBODY " §77776 

~ 

295 
manifest II Headings
§ ­

FIRSTPAOE " 1 
2 

300 LASTPAGE " 3 
IIUMBPAGE S " 

TYPE = 4
 
OWNER " 5
 

6 I I Data createdCREATED " 
DLW = 7 II Date Last Wri tten 
DLR = 8 II Date Last Read3°5 

II PermissionPERM " 9 
10 II File numberMFLNUMB " 

SAME "-9 
310	 NEVER " 0 

NULLBODY = -1 

£ 
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315 

320 

325 

33° 

manifest II 
§ 

ElmlYEND 
STATUS 
FlLll 
LINKIW 
N1 
NZ 
N3 
N4 
N5 
N6 

f 

manifest II 

srnEAMABIE [10= 
§ 

manifest II Fila permissions 
340 § UNRltSTRICTED = ° 

OWNERONLY = 1 
REsrnlcrED = 2 

f 

345 

manifest II MasterFile List 
§ ElmlYSlZJ! = 1 

350 lIP AGE =° 
lIlIORD =1 

!Dl'KlmlY =° 
BNl'RIESPERPAGE = 126 

355 § 

§ DBIJ!TED 

335 INIEX 

Index Entries 

= °
 = 1 
= 3 
= 3 
= 1 
= 2 

= 3 
= 4 
= 5 
= 6 

Some file types 

= 
81° 3= 
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360 

manifest	 II Free store File 
§ FSFSlZE =257 

3 65	 BACKLINK = 3 
F IRSI'ENTRY = 4 
LASTENTRY = 254 
PAGEEND = 255 
SCAN = 256 

370	 PAGE = 257 

CLAIMED = 5000 
I 

375	 manifest II InfromFile 
§ IFSlZE = 261 

FlIENUMB = 3 II also used by OuttoFile 
IFBUFFER = 6 

380 
ENLOFSTREAMCH = -1 
INFlLESlZE = 269 II (IFSIZE+1)+(FBSlZE+1) 

I 

385 manifest II OuttoFile 
§	 OFSlZE = 269 

II FlIENUMB = 3 (defined above) 

390 CUCHAIN = 6 

FlIEOWNER	 = 9 
OLJlBQDY	 =10 
OIDS!ZE	 = 11 

395 OFPAGE =1.2 
NEWBQDY = 13
 
OFBUYFER = 14
 

I
 

400 



Y: SEGMElfrATION OF THE SY5Tl<ll FOR cn.IPlLATION 

Q§il 

§publ 

'DECLARATIONS'e! 
'LGUDP'e! 
IIRUN'e! 

get '!DAD' 
t SETLAB,e! 

~ubl 

~ 

§Pub2 

I ~CLAR.ATIONS'e! 
'GlVEUP'e! 
'PM'e! 

get 'MPM' 
• INTBRRUPT'e! 

~ub2 

!&.l 

§pub3 

'DECLARATIONS'e! 
e! 'FREESTORE ' 
e! 'PUTRACK' 

§Pub3 
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~ 

§pub4 

m 
get 
m m m 

'IECLARAT IONS , 
'STRPRIMITIVES' 
'OUTS' 
'CPRTS' 
'NEXTN' 

tiPub4 

Q§!.S. 

§pubS 

get 
get 
get 

m m m 

'IlE:CLARAT ION S' 
'TELETYPE' 
' INTTT' 
'lITER' 
'REAlER' 
'DIADS' 

tiPubS 

~ 

§pub6 

m m m 
'IECLARATIoNS' 
'ClOCK' 
'MISC' 

tiPub6 
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Q.§i.Z. 

§PUb7 

2! iDECLARATIONS'
 
2! 'DISCXFER'
 
.&2! 'DISCFS'
 
.&2! 'DISCIN'
 
21 'DISCOUT'
 

£PUb7 

Q§L§. 

§Pub8 

i.!!! 'DECLARATIONS' 
i.!!! II CHARGE I 
.&!!.! II UPDATE • 

.&!! 'UPDATEHBAD' 

.&2! 'FINDHEADING' 
21 'IlDKUP' 
2! 'lDADFlIE' 

£PubS 





VIII: S1JME LIBRARY FliES 

VIII:! LogIn 

lli 'DECLARAT iONS' 

manifest II elements of Usercode entry
 
§ ENTSIZE = 0
 

5 USERNAME = 1 
NAMEI = 2 
NAME2 = 3 
USERNUMB 4 

t 
10
 

manifest
 
§ MAXSTRINGSlZE = 127 t
 

15 1st Prog[] be
 
'W"" User, C~rentlndex := NULL, NULL
 

OutS[Console, 'Name *q I]
 
§ let Name = String[Console]
 

1St v = LookUpUser[Name]
 
20	 ReturnVec [Name, MAXSTRINGSlZE]
 

if' v = NULL do
 
-§ Reports(i"No such user']
 

Prog[]
 
return
 

25 t
 
User : = v~U SERNUMB
 
Current Index := LookUp[v+v~NAMElj v+v~NAME2, Systemrndex)
 
ReturnVec[v, v4-ENrSlZE]
 

w 
30 

and LookUpuser[Nama] = valoi'
 
~ let UserCodes = LookUp ['UserCOdes' , 'SYSl, SystemIndex]


'I6t S = EntriesfromFile[UserCodes]
 

35 ~il Endof[S] do
 
~et v = Next'TS]
 

UEqS[Name, v+v4-USBRNAME] do
 
-§ CloserS]
 

resultis v ~
 

40 ReturnVec[v, v4-ENTSlZE]
 
tu 
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close [sl
 
resultis NULL
 

§L 
45 

and	 String [sl =val-of 
§S .!!! v =NevNec[MAXSTRINGSlZEJ
 

let n, i =0, 0
 
let ch =Next[Sl
 
v-to := 0
5° 
until Ch='*n' do 
§u	 n:= n+l
 

test n rem 2 ~ 1
 
~en v~i := (v~i) v Ch
 

55	 or § i := i+l
 
- v.(,i::: Ch lshiit 8 §
 

Ch := Next[sl ---- ­
§u
 
vto := (n lshift 8) v v~
 

60 resultis v---­

is 

**** 
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VIIH2 MakeNewFi1e 

~	 'DECLARATIONS' 

~lObal II de:Cined in this segment 

, 
5 DeleteFile 327
 

MakeNewFile 328
 
Upda tePermission 313
 

, 
10 ~lObal II de:f'ined in 'niscRts'
 

AddVectoFil.e : 307
 
NewLocation = 308
 

15
 
manifest
 
§ ASIZE = 1
 

APAGE = 0
 
AWORD = 1
 

20 UNlilADED =0
 , TITlE = 11 

manifest
 
25 § MAXHDSlZE= 12.7 + T1Tll: ,
 

static 
~adingFil.e = UNDEFINED
 

MFLFile =UNDEFINED
 

30 StartMFLScan = UNIEf'INED
, 
35	 let MakeNewFil.e[Title, Type] =~
 

1M""" if startMFLScan =UNDEFINED do
 
-,.1	 HeadingFile := LookUp [ 'H;;:dings', 'SYS', systemlndax] 

MFLFile := LookUp['MFL', 'SYS', SystemIndex] 
6tartMFLScan := FetchCodeLMFLFIRSTPAGEJ 

40 '1 
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LoadDiscRtsifNec[] 
§ let HdAddr = NewlDcation[HeadingFile] 

'T;t File:: NewMFlEntry[HdAddr'£'AlJAGE» HdAddr+AWORD] 
C;:;ateNewHead[Title, Type, File, User, HdAddr] 

45 ReturnVec[HdAddr, ASlZE] 
resultia File 

§M 

and LoadDiscRtsifNecU be 
50 --- ~ NewLocation~NLOADED~ LoadSystemFile['DiscRts'] 

and Nel&1FLEntry[Page, Word] ::: valof
 
"§N let p :: vee (PAGESIZB-l) - ­

~ Disct;Core[p, StartMFLScan]
 

55 § let i =FIRSfDATA 
let f = 1 + ENrRIESPERPAGEX«p+SER1AL)-1) 
until i > LAsTDATA do 
§u if pii :: lUI'ENI'RY do 

§1 p+(i+HPAGIl) :=page 
60	 p+(i-tHllORD) := Word 

CoretoDisc[p, startMFLScan] 
resultis :f 

fl 
i := i + (EJ-.TRYSlZE+l) 

65 f :::: £+1 
fu 
if p+NXTP AGE ::: ENDBODY do 
~ p+NXTPAGE := Ne'O!>lFIPege[(p+SERIAL)+l] 

CoretoDisc[p, StartMFLScan] 
70 f2 

StartMFLScan :::: p,"NXTPAGE 
~r repeat 

iN 

75 and	 Ne~lPage[Serial] ::: valof 
~ let Page :: NewDiscBlo~
 

'DI';'cPage+SERIAL := serial
 
DiscPage~HISFlLE := MFLFile
 
DiscPage+NXTPAGE := ENDBODY
 

&l	 for i::FIRSTDATA to LASfDATA do Discpage"'i :=. KJI'ENI'RY 
~tODi8C[DiscP;ge, Page] ­
UpdateHead[MFLFile, SAME, serial, page, 

SAME, FetchCode[DATEJ, SAME] 
resultis Page 

85 ~ 
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and CreateNewhead[Title, Type, File, owner, HdAddrl be 
]C"" let v :: vee MAXHDSIZE ­

let Titl;L;'ngth :: (TitleW .!:.!!!ill 8)/2 
go
 

vW := (TITLE lshift 8)v(TITU; + TitleLength)
 
vi-F IRSl'PAGE :=--wLi"ooDY
 
v'NUMBPAGES := 0
 
v'LASTPAGE := NULLBODY
 

95	 vj,TYPE : = Type
 
v~ := owner
 
vVCREATED := FetchCode[DATEl
 
v'DLW : = NEVER
 
v'DLR : = NEVER
 

100	 vWERM := OWNRRDl'tLY 

v~LNUMB := File 
Copy[Title. !'y'vol'rITlE, TitleLength+l] 

AddVectoFilo[HeadingFile, HdAddr, v, (TITIE+Ti tleLer.gth)] 
105 §C 

let UpdatePermission[f, Perm] E!.
 
~ CheckLegality(f, 'update permission']
 

110	 Update [f. PERM, Perm] 
~u 

and DeleteFile[f] be 
SO" CheckLegality[4 'delete file'] 

115 DeleteBody[f] 
Update[f, TYPE, DElETED] 

~D 

and CheckLegality[f. Description] be 
UO ]C"" let h :: FindHeading[f] ­

'iT(h=NULL)v(User*h+owNER) do 
-§ ReportS[ I Illegal attemptto *S', Description] 

GiveUp[f] i	 ­
ReturnVec[h, hW /I.. IldASK] 

125 §C 

*••• 
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YIn:3 Index Ope 

~ tDECLARATIONS' 

llObal II defined in this segment 
5	 DeleteEntry : 34
 

Enter : 316
 
Link : 315
 

i 

10 ~lobal II defined in 'DiscRtst
 
AddVectoFile : 307
 
NewLocation : 308
 

i 

15 
manifest
 
§ ASlZE = 1
 

UNIDAIED =0
 
i 

20 

static II used by Link 
~Oj q=Oj i=o £ 

25 

let Enter[f, Namsl, NamB2, Ind] be 
~ if f<O do ­

30 § hPortS[ 'Entar[*N, *5, *5, *N]', f p Namel, Ne.me2, Ind] 
GiveUp[f] £ - - - ­

CbeckPermiesion[Ind] 

§ let g = LookUp[N~l, Name2, Ind]
 
35 if g*NUI.J... !!2. DeleteEntry[Namel, Name2, Ind]
 

AddEntry[f, N~l, Nama2, Ind] 
£E 

4° 
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45	 and AddEntt')'[f _ Namel, N8Jf..e2 j lod) ~ 
SAi loadDiseRt sifNee [] 

§	 let Ll, 12 =Size[Namel]j Size [Nmr..e2]
 
"iet n =3+L1+U
 
let v =NewVee en]
 

5° 
vi-ENI'RYEND ;;:;; n
 
v~Nl := 4
 
v~N2 := 4+L1
 
vi-FIIM ;:::;; :f 

55 Copy[Name1_ v+vi-Nl, Ll] 
Copy[Name:2_ v+vi-NZ, 12] 

§ let Addr := NeWLoeation[Ind] 
AddVeetoFil.e[Ind t Addr , v, n] 

60 ReturnYec[Addr, ABIZE] 

ReturnYee[v, n]
tAB 

65 
and Link[Name1._ Narue~, Nat Nb, Ne, Nd, Ind] be
W CheekPerDlission[Ind] ­

CheekLinkDoesntLoop[Nwr..el, NBme2, Na, Nb, Ne, Nd, Ind] 

§	 let g = !..OokUp[Namel, Nwne2, Ind]7° 
"'ifg*NUL.L .22. DeleteEntry[Nan:el, N8lllB2, Ind] 

AddLinkedEntry[Na.n:.el, Narne2, Na, Nb" Ne, Nd, Ind]
tL 

75 

and CheekLinkDoesntLoop[Namel, NSIOO2, NS., Nb, Ne, Nd, Ind] be
E p, q, i ~::: Namel, NSlllEl2, Ind ­

§ .!2.! Dummy = Check[Na, Nb, Cheek[Ne, Nd, Systen:.Index]] 
80 §CL 

and Cheek[Namal. Name2, Ind] = valof J I version of lDokUp
W	 -

if BqS[Namel, p] h 6qS[N~2, q] h (Ind=i) do 
85 -§ ReportS['Attempted loop in Link'] 

GiveUp[Ind] £ 



if Ind = NULL resultis NULL 
§ L;t s =EntriesfromFile[Ind]
 

g:; ~il Endof [5] do
 
~et v = NexTIS] 

UvoloSTATUS i DElETED do 
-if EqS[Namel, v+v..Nlj.... EqS[Naree2, v+voloN2] do 

-§1 Close[S] 
§ let NotLinked = (voloLINKING > 0)95 

M f = NotLinked -.. voloFILB,­
-- Check [V'-voloN3, v+v+N4 .. 

- Checlc[v+voloNS, v+voloN6, Systemlndex]] 
ReturnVec[v, v-Kl\TRYENDJ 

100 resultis f 
§1 

ReturnVec[v, v~ENTRYEND]
 

§u
 
CloserS]
 

1.05	 resultis NULL 

Ie 

and AddLinkedEntry[Na.mel, Na.me2, Na. Nb, Ne, Nd, rnd] be 
110 ~ LoadDiscRtsifNec[] ­

§	 let Li, L2 =Size[NamelJ, Size[Name2]

"i6t La, Lb =Size[Na], Size[NbJ

and Lei Ld =Size[Nc], Size[Nd]
 
let n = 6+L1+LZ+Ul+Lb+Lc+Ld
 

115	 let v =NeWVec[n] 

vUlfl'R YEND : =n 
v~Nl ,= 7 
v~NZ :=	 7+L1 

120	 v~~'3'= v~la 
v~~ ,= v~K3 

vW5 ,= v~~ 
v~~1J ,= v~N5 

+ LZ 
+ La 

+ lJ> 
+ Lc 

Copy[Namel, v+v+Nl, Ll] 
125	 Copy[Name2, v+voloN2, LZ] 

Copy[Na. v+v+N3, La] 
Copy[Nb, v+voloN4, Lb] 
Copy[Nc, v+v+NS, Lc] 
Copy[Nd. v+v~N6, Ld] 

130 v~LINKING := -(v~LINKING) 
II negative sign indicates linked entry 



- -

VIII: 4	 115 

§ let Addr :: NewLocation[Ind] 
AddvectoFile(Ind, Addr, v, n] 

135 ReturnVec[Addr, ASIZE] 
ReturnVec[v, nl 

~A 

14° 
and LoadDiscRtsifNec[] be
 
-- if NewLocation :: UNllJADED do LoadSystemFile['DiscRts']
 

and CheckPermission[f] be 
145 F .!ll h = F indJieading17) 

let Perm = hWERM and owner :: h~NER 

i"BturnVec [h, htool\I.iASKl 
if (Perm.=RESTRICTED)v( (Penn::owNERONLY) .... (User:lVwner» dO 
-§ ReportS['lllegal attempt to write to file *N'. fJ­

150	 c.iveUp[Dwner) ~ ­
tiP 

.!!!!2. Size [String) = 1 + «String"') !.!!!!!!E. 8)/2 

155 

let DeleteEntry[Namel, NaneZ, Ind] be
"'W"	 ­

160	 let Input = EntriesfromFile[lnd] 
let OUtput:: outtoFilo[Ind] 

until Endof[Input) do
 
§u let v = Next[ln~t]
 

165	 ret' Size =vol-ENTRYEND 
U v",,6rA11JS *DElE'IED do 
-unless EQS[Namel, v+~Kl) 1\ EqS[N~2, v+vi-N2] do 

TransferOu.t[Output, v, Size+l] ­
ReturnVec[v, Size] 

170	 ~u 
Close[output]
 
Close[Input]
 

~ 

.*.* 
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VIIH4 File Vectors 

2! RDECLARATIONS' 

~lObal II defined in this segment
 
AddMoreVectoFile 32 5
 

5 VectorfromFile 323
 
VectortoFile
 324 

§ 

,1obaJ. II defined in 'DiscRts'
 
10)), AcdVectoFile: 307
 

NewL:Jcation : 308
 
§ 

manifest 
15 § ASlZE = 1 

UNIDAmD = 0 

£ 

let VectortoFile[v, f] be
 
20 F let 5 = OuttoFile[f]
 

Ti8n8fe~t[S, Iv(v~l), v~] 
CloserS] ­

§v 

25 let VectorfromFile[f] :: valoi' 
"§V" let h =FindHeadiJlg[n-­

Uh :: NULL do 
-§ ReportS(iYectorfrom (deleted) file'] 

GiveUp [f] 

3° § 
DisctoCOre[Discpage, h~LASTPAGE] 

§ let Unused:: LASTDATA - (Discpage~ENOOFDATAPTR - 1) 
let n :: (DATASlZE X h~NUMBPAGES) - Unused 
ReturnVec[h, hok!i\I.MASK] 

35
 
§ .!.2.l ~ _= New'Vec [n]
 

vw 8_ n 
§ let S =InfromFile[f] 

T;ansferln[s, Iv(v~l), v~] 
40 Close[s] ­

resultis v 
§V 
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45 
let AddMoreVectoFile[v, f] be
lA' let h = FindHeading[f] ­

"Ch;ckPerm[:f, h] 
ReturnVec [h, hW"I.MASK] 

50 LOadDiscRtsifNec[] 
§	 let Addr ::: NewLOcation[f] 

AddVectoFile[f, Addr, lv(v~l), (VW - 1)] 
ReturnVec[Addr, ABlZE]­

§A 
55 

a.nd LOadDiscRtsifNec[] be 
60 -- i! NewLocation = UNliiADED.2.2. LOadSystemFile['DiscRts'] 

65 
and CheckPermLf, h] be 
l: lat Parm =h~PIlRM-and OWner = h~ 

iT(Parm=RESTR lCTllDlv( (Parm=owNERONLY) h(Uaar;j:Qwnar» do 
-§ ReportS[' rllega.l attempt to AddMoreVectoFile *N' ,f] 

70 GiveUp[awr.er] -
§c 

**** 
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VIU:S DiscRts 

12.1 'DECLARATIONS' 

~lobal II defined in this segment
 
AddVectoFile : 30,'
 

S NewLocation: 308
 
I 

manifest I I the size and elements of the location vector 
JD § ASlZE = 1 

APAGE = 0 
AWORD :: 1 

I 

15 
!.!!.!i£ § Vec :: ° fi 
let NewLocation[f] :: valof
 
1iiL let Addr =NewVec [ASlZE]
 

20	 ~ h :: FindHeading[f]
 
lOt OWner =hWWNER
 
Iet Page :: h~LASTPAGE and Word:: °
 
Re'turnVec [h, hto"lMASK-]­

25 test Page :: NULLBODY
 
----:uien § Page ::: MakeOnepageBody[f. owner]
 
-- Word::: FIRsrDATA
 

{ 
or § DisctoCore[DisePage. Page]
 

30 - Word ::: DiscPage~ENlXIFDATAPTR
 
{
 

Addr"'APAGE, Addr"'AWORD ::: Page, Word
 
resultis Addr
 

INL 
35 

and MakeonepageBody [f. OWner] :: valof 
§,AP let Page:: NewDiscBlock[] - ­

'ii'I";cpage"'SER IAL ::: 1 
DiscpageoVrnISFIlE ::: f 

40 DiscPage"'NXTPAGE::: ENDBODY 
DiscPage"'ENIXlFDATAPTR ::: FIRSTDATA 
CoretoDisc[DiscPage, Page] 
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UpdateHeadLf, page, 1, Page, SAME, FetchCode[DATE], SAME] 
Charge[owner, 1] 

45 resultis Page 
~AP 

let AddVectoFile[f, Addr. v, nl be 
50 §AV	 let Pege, Word = AddrlAPJGE.Addr~AWORD
 

~ := NewVec[PAGE5IZE-l]
 
DisctoCore [Vee, page]
 
for i=O to n do
 
§f if W;;d >USTDATA do
 

55 -§ page : = TurnPag;[Page)
 
Word := FIR5rDAXA
 

~ 
Vec-t-Word := v"'i
 
Word : =Word+l
 

60 ~f
 

if Word> LASrDATA do
 
- § Page : = TurnPag;'U>age]
 

Word : = FmsrDATA
 
65 ~
 

VectBNlXIFDATAPTR := Word 
CoretoDisc[Vec, Page] 

§ let h = FindHeading[f]
 
70 uPdateHead[i, SAME, Vec-tSERIAL, Page,
 

SAME, FetchCode[DAT,El, SAMEl 
Charge[h~. (Vec~SERIAL - h~NUMBP~S») 
ReturnVec(h. h~ALMASK] 
ReturnVec(Voc, (PAGESIZE-l)] 

75 ~V 

and TurnPage(p] = valo!
 
§TP let Page = Newi)i'S;;'BlocJdl
 

~+NXTPAGE := Page 
&:.	 CoretoDisc[Vec, p]
 

Vec-tSERIAL := Vec+SSRIAL + 1
 
Vec+NXTP AGE : = ENDBODY
 
resultis Page 

~TP 
85 

*••• 



120	 VIII:6 

VIII:6 LinePrinter 

i2.l vDECLARATIONS' 

~lobal II defined in this segment
 
5 GeneralLinePrinter &l
 

LinePrinter ,gB
 
i 

10 
manifest II BytestoLP stream 
§ BIPSIZE =23
 

CI.IlARUP = 19
 
BUFF =23 

15	 IPPIlf}S = 5
 
PRINTER =28
 
PAUSE = 1000 

i 

20 manifest II GenerallntcodetoLP 
§ IPSIZE = 10 

ULBUFF = 7 
UIP1R = 8
 
ERROR = 9
 

25 PAGl!TJlR(JWS =10
 

IPLINEIENGTH =80 
FLAG = a 

i 
3° 

manifest J I Line Printer character Code
 
§ BARp =8 41 ; PAGETHRDWp =8 4
 

OOWNARRlJWp =lr 46 ; PRIMEp =lr 47
 
35	 GRAVEp =lr 43 ; RETURNp =lr 15
 

LAMBDAp = lr134 ; RDUNlXJp =lr 60
 
llXirnp =lr 42 ; RTARRIIWp =lrl00
 
MULTp =lr40 ; SHARPp =lr174
 
NARRDWOp = lr117 ; SP ACEp =lr 40
 
NEQp =lr 44 ; ULp =lr137
4° 
NEWLINEp =[ 12 ; UPARRlJWp =[ 45
 

i
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45	 manifest I I Extra Internal character Code 
§	 U!BIT =8200 ; EXC!.AM = 8 41
 

ACUTE = IS 47 ; IJ:XlK = IS 22
 
AT =1S100 ; LAMBDA = IS 34
 
BACKSTROKE = 1S134 ; IETIDO = ISU7
 

50	 DIGITO =IS 60 ; SHARP =E43 
OOLLAR =E44 ; STOPCODE = 4 

§ 

manifest II everything else 
55 §	 DE>'AIJLT = 0
 

MASKUL = §.177577
 
CCMPLETE :: 0 

UNPRINI'ABI...E =1 
OVEIlFIIlW =2
 

60 PAPBRWASTE
 =3 
IRRELEVANT =0 

~ 

65 
.!!! LinePrinter[] =GeneralLinePrinter[OEFAULT] 

70	 and GeneralLinePrinterLErrorFunction]

-- =General. IntcodetoLP [Byte stoLP [], ErrorFunction]
 

75 and	 BytestoLP[] :: valo! 
§il .!ll v = NewVec[BLPSlZEl 

v~NEXT := streamError 
V~T := OutBLP 

&>	 vteUJ6E := closeBlP
 
vWINGS := LPPINGS
 
vUlNOOF := streamBrror
 
votRBSET := NullProgram
 
V~60URCE ::: v
 

85	 v~STATE := streamBrror
 
v{oRESBTsrATE := streamError
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§	 let E = Iv V~CBLOCK
 
E~lEYICB- := PRINl1<R
 

90	 E~UFFER : = Iv V~BUFF
 
E~UFFSIZE := 1"
 
E~STllPCH : = lDrBYTE
 
E~SEG : =DATASEG
 
E~ENIJMDDE := QUIETEND
 

95	 E~SELFPTR : =E 
II The	 other three ele.lOOnts of the BX&cblock are not used 

§	 let c = lv V~LBARUP 
C"tCSUC -.::: ClearupChain 

100 cioCPRE ::: Iv ClearUpChain 
c+RouT INS : =ClearUplP 
ClearupChain := c 
~ ci-CSUC=BNDCUCIlN ~ (ci-CSUC)-l-CPRE :::: c 

105 v~(BUFF-l):=.!! v-kwFF JI used by InitiateTransfer 

resultis v 
~B 

110 

and OUtB1P[v, xl be 
iOii v~UFF : =x ­

InitiateTransfer[v, 1, 'printer'] 
115 ~B 

and ClcseBlP[v] be 
1Cii lot c =Iv v+CLBARUP 

120 '\c""l-CPREl+CSUC :~ cKsuc 
.!!!!!2.2 c~SUC~NDCUClIN .22. (c~SUCl~RE ,= c~RE 

for i=l to PAUSE do § ~
 
canco1[]- ­

125 
ReturnVec[v, BLPSlZE] 

~ 

130 ~ CloorUpU>[c] .22 Cancel[] 
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and Cancel[] be 
~ let	 i =0--­

135	 EX;c[CANCEL, L, .!! i, 0, PRINrER] 
L' tic 

and GenerallntcodetoLP [Str, ErrorFn] ::: valof 
140 1Gl .!!!.l s = Ne.....ec[IPS1ZEl --- ­

S~NEXT :::: streamError
 
S~ ::: TrappegeThrow II top of page QSS\.JlIl.ed
 

S/'cWS!< : = Clo""IP
 
S~STR := str
 

145	 S>&1IXlF: = streemError 
SWESET := ResetLP 
S~SOURCE ,= Source[Strl 

S~PAGI!THROW. ,= 1 
150	 S-wmROR: =(ErrorFn=DBFAULT) -to StandardErrorFn, ErrorFn 

§	 let B :: NewVec[LPLlNELENGTIl] II buffer for underlining 
S~UIBUFF : =B 
sWIPI'R := 0 

155	 B~FLN:l := !!l!!!!. 

resultis S 
~1 

160 

and outLP[S, xl be 
10'" let	 B = S~ULiiUFF 

165	 "let CharUnderlined = «x"UIBIT)W) 
My:: xAft[ASKUL 
'I;t Ch :: valof 
V switcbm"Y into 

§s default-' ­
170 ~ '(I ~ Y ~ DElETE 

then resultis y 
;;;-;ndcase II unprintable character 

..2!.!2. ''''4' : 
!£!:. i=1 !2. 4 ~ 

~outLP[S, CharUnderlined ..- . '*8' ] 
re su Hi s CXJMPIBTE 

175 
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180 

185 

HjO 

195 

200 

205 

210 

215 

220 

case '*n' : 
----OutputUnderlines[S] 

OUt[S~srR. NEWLlNEp]
 
sWlPTR := 0
 
resultie COMPlETE 

case RETURN ;. 
----autputunderlines[S] 

""t [S~STR. RETUIlNp)
 
S~UIPTR := 0
 
re au 1 t is COMPLETE 

case '*p' : 
----~·tputUnderlines[s] 

Out[S~STR, PAGETHROWp) 
s-l-ULPTR := 0
 

S~T := TrapPageThrow
 
S~PAGETHR(JWS : = 1
 
resultis COMPLETE 

case ''''b' : 
----if S"ULPTR = 0 resul tis COMPLETE 

Q;tputUnrlerlines[S]
 
Out[S"STR, RETURNp]
 
SWIPTR := SWIPTR-l 
for i=l to S"ULPTR do 
"""'"'1' Out[Sl"STR. SPACEp]
 

Bh := SPACEp f
 
resultis COMPLETE 

£.!!!. '* S t ;. 

C8.ae PRIME 
;; '-t' 
~ 'v' ;. 
case 'X' : 
case LAMBDA 

~ '*' ;.
C"Q"S; • of" ;. 
-;;a; top ;. 
.2!.!!. EXCLAM 

.2!.!!!. SHARP 

resultis SF ACEp 
result is PRIMBp 
resultis RTAREUJWp 
resultis l..OO{]Rp 

resultis MULTP 
resultis LAMBDAp 
resultis NEQp 
resultis UPARROWp 
resultis IXJWNARRDWp 
OutLPts, '0'] 
outLP [5, '*b'] 
resu!tis PRlMEp 
resultis SHARPp 

VIII:C 
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~OOLUR	 outlP[S, '5'] 
Ol.:-tlP(S, '''-b'] 

225 resultis BARp 
case DIGITO resultis NARROWOp 
~LETTERO resul tis ROUNOOp 
case GRAVE resultis GRAYEp 

case 'I' : resu!tis BARp 

23° 
~AT: 

case BACKSTROKE 
case lBFTARROW: endcase II all unprintable 

h 
235 

x := (Si-ERROR)[S, UNPRINrABLE. x] 
unless x = COMPLETE do OutLP[S, xl 
resu1tis COMPLETE ­

~v 

24° 
if Si-ULPTR > IPLINElENGTH do 
- Ch: = (S'ERROR) [S, OVERFLOW, Ch) 

£! Ch =COMPlETE ~ 

245 
Out[si-STR. Ch] 
S>DLPTR : = S>Dll'TR + 1 
Bi-(Si-ULPTR) := CharUnderlined ~ULp. SPACEp 
Bi-FLAG : = CharUnderlined v Bi-FLAG 

25° ~ 

255 and Outputunderlines[SJ be 
§UL let B = S'ULBUFF ­

~e9B B~FLAG return 
~ := false---
Dut[ S.srn,""RiiTiiRNp) 

260 TransferOut[S'STR, Iv (B'1). S>Dll'TR) 
~UL	 ­

265 and TrappageThrow[S, x] be 
~ test x = ''''p I -

then S"'PAGETHROWS := St-PAGETHROWS + 1 
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= S~PAGETHll[JWS2.!:. § let	 P 
SWAGETlIRllWS ,= ° 

27° slocr := OUtlP 
il. p>l .!!2. P ,= (S~)[S. PAPERWABrE, p] 
outLP[s,	 xl 

~TP 

275 
and CloseLP[S] be 
~ let B = SWUllJFF
 

let p = SWAGETHRllWS
 
OutputUnderlines[S] 

Z&> ReturnVec [B. LPLINBIBNGTH] 
i;f p>l do p := (SlBRROR)[S. PAPERWASTE. p]
TI S~PAGETIIRlJWS =° do Out[S~Sl'R. PAGETHROWp] 
Close[S~STR] ­
ReturnVec[S, LPSlZE] 

285 tiC 

and ResetlP [6] be

lR"" un1ess S,"UrPTR::::Q do OUt[S, '*n']
 

290 § let P = S~PAGETHRDiS 
if p>l do 
-§ P :";""(S.ERRllR)[S. PAPERWASTE. p]
 

SWAGETIIRlJWS : = 1
 
~ 

295 Reset[S~Sl'R] 

IR 

and StandardErrorFn[S, Reasong xl =.!!!2! 
300 18" switcbon Reason i!!..!£. 

§s case UNPRIlfl'ABIM: 
---- §1	 let y =x'MA$KUL 

UY=ACUTE result is PRIMEv(xAULBIT) 
if (x=RU1'DUT)v(:X=STlJPCQI.B) resultis COMPLETE 

3°5 
test HOOK < Y < DELETE 
~n § print;'rRoport['*o unprintable', x] 
-- resultis '*8' v(xh{U..BIT) 

~ 
310	 § printerReport['*O invalid', xl2.!:. 

result is	 COMPrBIE 
~1 
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.2!2. OVERFWW: 
315	 Cut(S, ''''n']
 

PrinterReport ['Line too long']
 
r9sultis x
 

PAPERWASTB~~ 
320	 PrinterReport['*N consecutive page throws v , x]
 

resultis IRREIBVANT
 

dElfaul.t : 
PrinterReport[ 'Invalid call of standardErrorFn'] 

325 :resultis NUIL 
£E 

and PrinterReport[string, a, h, 0, d] he 
§PR OUtS[ReportStreem, '*4Printer: ']­

330 RoportS[Gtring, a, b, c, d} 
WR 

335 and Source[str] =valof 
SS if Str<o do	 Str := (-StrHSLOWBlDCK 

resultis st~SOURCE 
§S 

340 
.......*
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