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-- Commander.mesa; edited by Sandman, September 19, 1977 9:52 AM 

DIRECTORY 
CommanderDeFs: FROM "commanderdefs", 
ControlDefs: FROM "controldefs", 
InlineDefs: FROM "inlinedefs", 
ImageDefs: FROM "imagedefs", 
IOOefs: FROM "iodefs", 
RectangleDefs: FROM "rectangledefs", 
SegmentDefs: FROM "segmentdefs", 
StreamDefs: FROM "streamdefs", 
StringDefs: FROM "stringdefs", 
SystemDefs: FROM "systemdefs": 

DEFINITIONS FROM StringDefs, CommanderDefs, IODefs: 

Commander: PROGRAM [herald: STRING] 
IMPORTS ImageOefs, 10Defs, StreamDefs, StringDefs, SystemOefs 
EXPORTS CommanderOefs = 

BEGIN 

GlobalFrameHandle: TYPE = ControlDefs.GlobalFrameHandle: 

CommandItem: TYPE = RECORD [ 
cb: CommandBlockHandle, 
link: POINTER TO CommandItem]: 

StringItem: TYPE = RECORD [ 
link: POINTER TO StringItem, 
string: STRING]: 

commandHead: POINTER TO CommandItem p NIL: 
stringHead: POINTER TO StringItem p NIL; 

SyntaxError: ERROR = CODE; 
Help: SIGNAL = CODE; 
BadName: ERROR = CODE: 
BadParam: ERROR [type: ParamType] CODE; 

GetDebugger: PROCEDURE = 
BEGIN 
CallDebugger[] ; 
END; 

CallDebugger: MACHINE CODE = INLINE [347B, 54B]; 
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AddCommand: PUBLIC PROCEDURE [name: STRING, proc: PROCEDURE, numargs: CARDINAL] RETURNS [CommandBlockHa 
Undle] = 

BEGIN OPEN SystemDefs; 
c: POINTER TO CommandItem p AllocateHeapNode[SIZE[CommandItem]]: 
cb: CommandBlockHandle p 

AllocateHeapNode[SIZE[CommandBlock]+numargs·SIZE[CommandParam]]; 
c.,. p Command I tem[ cb: cb. 1 ink: commandHead]; 
commandllead to c; 
cb. name p name; 
cb.proc p proc: 
cb.nparams to numargs; 
RETURN[cb] 
END; 

NewString: PROCEDURE [s: STRING] RETURNS [ns: STRING] 
BEGIN 
5i: POINHR TO StringItem to 

SystemDefs.AllocateHeapNode[SIZE[StringItem]]; 
ns to Systemners .AllocatelleapString[s. length]; 
si.,. to Str ingItem[l ink: stringHead, str ing: ns]; 
stringHead" si; 
AppendString[ns,s]; 
RETURN 
fND; 

FreeStrings: PROCEDURE = 
BrG IN 
next: POINT[R TO StringItem; 
WHIL[ stril1!)llead # NIL 00 

next .. stringHead.link; 
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SystemDefs.FreeHeapString[stringHead.string]: 
SystemDefs.FreeHeapNode[stringHead]: 
stringHead ~ next: 
ENDLOOP: 

RETURN 
END: 

WriteEOL: PROCEDURE = 
BEGIN 
IF -NewLine[] THEN WriteChar[CR]: 
RETURN 
END: 

ComplementScreen: PROCEDURE = 
BEGIN OPEN RectangleDefs: 
dcbptr: DCBptr: 
CompBackGround: ARRAY backgtype OF backgtype = [black. white]: 

FOR dcbptr ~ MEMORY[420B]. dcbptr.next UNTIL dcbptr = DCBnil DO 
dcbptr.background ~ CompBackGround[dcbptr.background]: 
ENDLOOP: 
RETURN 
END: 

FlashScreen: PROCEDURE = 
BEGIN 
ComplementScreen[]: 
THROUGH [1 .. 10000] DO NULL ENDLOOP: 
ComplementScreen[]: 
RETURN 
END: 

interactive: BOOLEAN; 
commandStream: StreamDefs.StreamHandle; 
comcmRequest: short ImageDefs.FileRequest ~ [ 

body: short[fill:. name: "Com.Cm."]. 
file: NIL. 
access: SegmentDefs.Read. 
link: ]; 

-- delay a while (38us per iteration) 

CommanderCleanupItem: ImageDefs.CleanupItem ~ [proc: CommanderCleanup. link: ]; 

CommanderCleanup: ImageOefs.CleanupProcedure = 
BEGIN 
SELECT why FROM 

Save =) ImageDefs.AddFileRequest[@comcmRequest]; 
ENDCASE; 

RETURN 
END; 

SetCommandInput: PROCEDURE = 
BEGIN 
c: CHARACTER; 
IF comcmRequest.file = NIL THEN commandStream ~ NIL 
ELSE 

BEGIN OPEN StreamDefs; 
commandSlream .. CreateByteStream[comcmRequest.file. StreamOefs.Read]; 
[] .. SkipStreamBlanks[]; 
UNTIL commandStream.endof[commandStream] OR 

(c"commandStream.get[commandStream]) = SP OR c = CR DO NULL ENDLOOP; 
[] .. SkipStreamBlanks[]; 
IF commandStream.endof[commandStream] THEN 

BEGIN commandStream.destroy[commandStream]; commandStream .. NIL; END 
ELSE SetIndex[commandStream.ModifyIndex[GetIndex[commandStream].-I]]; 
END; 

interactive" commandStream = NIL; 

RETURN 
END; 
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-- code to get a line from the user, handling ESC and 1; stuffs it in line 

line: STRING ~ NIL; 
lineTerm1nator: CHARACTER; 
Lindex: CARDINAL; 

AppendStringToL1ne: PROCEDURE[s: STRING] • 
BEGIN 
UNTIL (s.length+line.length) <= line.maxlength DO AddToL1ne[]; ENDLOOP: 
AppendString[line,s]; 
RETURN 
END: 

AppendCharToLine: PROCEDURE[c: CHARACTER] = 
BEGIN 
IF line.length = line.maxlength THEN AddToLine[]: 
AppendChar[line,c]; 
RETURN 
END; 

ReadUserLine: PROCEDURE[newstring: BOOLEAN] = 
BEGIN -- read line from user; also handles <ESC) and '1 for input from user 
IF line = NIL THEN line ~ SystemDefs.A110cateHeapString[80]; 
[] ~ ReadEditedString[line, LineMonitor. newstring 

Iresume =) BEGIN newstring ~ FALSE; RETRY END]; 
Lindex ~ 0; 
RETURN 
END: 

resume: SIGNAL = CODE: 

LineMonitor: PROCEDURE [c: CHARACTER] RETURNS [BOOLEAN] = 
BEGIN 
SELECT c FROM 

CR =) RETURN[TRUE]; 
'1 =) 

BEGIN 
WriteChar['?]; 
IF 1ine.1ength = 0 THEN SIGNAL Help; 
PromptComp1etions[]; SIGNAL resume 
END; 

ESC =) BEGIN ExtendLine[]; SIGNAL resume END; 
ENDCASE =) RETURN[FALSE] 

END: 

PromptCompletions: PROCEDURE = 
BEGIN 
id: STRING = [40]: 
atLeastOne: BOOLEAN ~ FALSE; 
p: POINTER TO CommandItem; 
IF GetLastID[id] THEN 

FOR P ~ commandHead, p.1ink UNTIL p = NIL DO 
IF PrefixString[prefix: id, of: p.cb.name] THEN 

BEGIN 
IF -atLeastOne THEN WriteEOL[]; 
WriteChar[SP]; WriteChar[SP]; WriteString[p.cb.name]; 
atLeastOne ~ TRUE; 
END; 

ENDLOOP; 
IF atLeastOne THEN ReTypeLine[] ELSE F1ashScreen[]; 
RETURN 
END; 

rxtendLine: PROCEDURE 
BEG IN 
i: CARDINAl; 
Id: STRING = [40]; 
match: STRING = [40]; 
moreThanOne. atLeastOne: BOOLEAN ~ FALSE; 
p: POINHR TO CommandItem; 

Ir Gell aSlTD[id] THEN 
BEGIN 
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FOR P ~ commandHead. p.link UNTIL p • NIL 00 
IF PrefixString[prefix: id. of: p.cb.name] THEN 

IF -atLeastOne THEN 
BEGIN AppendString[match. p.cb.narne]: atLeastOne ~ TRUE: END 

ELSE BEGIN AndString[match. p.cb.narne]: moreThanOne ~ TRUE: END: 
ENDLOOP: 

END: 
IF atLeastOne AND id.length # match.length THEN 

BEGIN 
FOR i IN [id.length .. match.length) 00 

AppendCharToLine[match[i]]: 
WriteChar[match[i]]: 
ENDLOOP: 

IF moreThanOne THEN FlashScreen[]: 
END 

ELSE FlashScreen[]: 
RETURN 
END: 

PrefixString: PROCEDURE [prefix. of: STRING] RETURNS [BOOLEAN] = 
BEGIN 
i: CARDINAL: 

IF prefix. length > of. length THEN RETURN[FALSE]: 
FOR i IN [0 .. prefix.1ength) DO 

IF -EquivalentChar[prefix[i]. of[i]] THEN RETURN[FALSE]: 
ENDLOOP: 

RETURN[TRUE] 
END: 

AndString: PROCEDURE [accurn. s: STRING] = 
BEGIN 
i: CARDINAL: 

FOR i IN [0 .. 5. length) DO 
If -Equiva1en~Char[accum[i]. s[i]] THEN 

BEGIN accurn.1ength ~ i; RETURN END; 
ENDLOOP: 

accum.1ength ~ s. length: 
RETURN; 
END; 

GetLastID: PROCEDURE [id: STRING] RETURNS [BOOLEAN] = 
BEGIN 
i. start: CARDINAL: 
c: CIIARACTER; 

IF 1ine.length = 0 THEN RETURN[FALSE]: 
start ~ line. length; 
FOR i DECREASING IN [O .. line.length) DO 

IF A1phaNumeric[c ~ 1ine[i]] THEN start ~ ELSE 
IF c = '] OR c = SP THEN EXIT 
ELSE RETURN[FALSE]; 
ENDLOOP: 

FOR i IN [start .. 1ine.1ength) DO id[i-start] ~ 1ine[i] ENDLOOP; 
id.1ength ~ 1ine.1ength-start; 
RETURN[id. length # 0] 
END; 

AlphaNumeric: PROCEDURE [c: CHARACTER] RETURNS [BOOLEAN] = 
BEGIN OprN InlineOefs; 
RETURN[Alphabetic[c] OR Oigit[c]] 
END; 

Alphabetic: PROCEDURE [c: CIIARACTER] RETURNS [BOOLEAN] = 
BEGIN 
RETURN[Inl ineOefs.BITANO[lOOPIIOLE[c]. 337B] IN [100B .. 132B]] 
END; 

Digit: PROCrDURE [c: CIIARACHR] RETURNS [BOOLEAN] = 
BEGIN 
RETURN[e IN ['0 .. '9]] 
rND; 
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Equiva1entChar: PROCEDURE [c.d: CHARACTER] RETURNS [BOOLEAN] • 
BEGIN OPEN In11neDefs; 
RETURN[BITOR[lOOPHOlE[c]. 40B] = BITOR[lOOPHOlE[d]. 40B]] 
END; 

AddTol1ne: PROCEDURE • 
BEGIN 
newline: STRING ~ SystemDefs.A11ocateHeapString[line.max1ength+BO]: 

AppendString[to: newline. from: line]: 
SystemOefs.FreeHeapString[line]: 
line ~ newline: 
RETURN 
END: 

ReTypeline: PROCEDURE· 
BEGIN 
Wr HeEOl[] : 
WriteString(line]: 
RETURN 
END: 
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-- code to handle characters 

command: STRING = [100]; 
executing: BOOLEAN ~ FALSE; 
Cindex: CARDINAL; 
currentChar: CHARACTER; 

EndOfString: SIGNAL = CODE; 
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GetChar: PROCEDURE RETURNS [CHARACTER] ~ GetCommandChar; 
PutBackChar: PROCEDURE ~ PutBackCommandChar; 

GetCommandChar: PROCEDURE RETURNS [CHARACTER] • 
BEGIN 
IF Cindex >= command. length THEN currentChar ~ NUL 
ELSE BEGIN currentChar ~ command[Cindex]; Cindex ~ Cindex+l; END; 
RETURN[currentChar] 
END; 

PutBackCommandChar: PROCEDURE = 
BEGIN 
IF currentChar = NUL THEN RETURN; 
IF Cindex = 0 THEN ERROR; 
Cindex ~ Cindex-1; 
RETURN 
END; 

CommandOverFlow: SIGNAL = CODE; 

SetUpCommand: PROCEDURE RETURNS [BOOLEAN] = 
BEGIN 
BEGIN ENABLE StringBoundsFault => SIGNAL CommandOverFlow; 
RETURN[IF interactive THEN CopyFromLine[] ELSE CopyFromStream[]]; 
END 
END; 

CopyFromLine: PROCEDURE RETURNS[BOOLEAN] 
BEGIN 
c: CHARACTER ~ NUL; 

00 
IF Lindex >= line. length THEN RETURN[FALSE]; 
c ~ line[Lindex]; 
Lindex ~ Lindex+l; 
IF c H SP AND c # CR THEN EXIT; 
ENOLOOP; 

command. length ~ 0; 
00 

AppendChar[command. c]; 
IF c = .] OR Lindex >= line. length THEN EXIT; 
c ~ line[Lindex]; 
Lindex ~ Lindex+l; 
ENDLOOP; 

Cindex ~ 0; 
RETURN [TRUE] 
END; 

SkipStreamBlanks: PROCEDURE RETURNS [c: CHARACTER] 
BEGIN 
UNTIL commandStream.endof[commandStream] DO 

c ~ commandStream.get[commandStream]; 
IF c # SP AND c # CR THEN EXIT; 
ENDLOOP; 

END; 

CopyfromStream: PROCrDUR[ RETURNS[BOOLEAN] 
BEGIN 
c: CIIARACTER; 

c ~ SkipStreamBlanks[]; 
IF commandStream.endof[commandStream] TIIEN ImageDefs.StopMesa[]; 
command. length" 0; 
WriteEOL[]; 
WrileChar['<]; WriteChar['>]; 
DO 

AppendChnr[command. c]; 
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WriteChar(c]: 
IF c·'] OR commandStream.endof(commandStream] THEN EXIT; 
c ~ commandStream.get[commandStream]: 
ENDLOOP: 

Wr iteEOL(] : 
Cindex ~ 0: 
RETURN (TRUE] 
END: 

GetName: PROCEDURE (n: STRING] • 
BEGIN 
n.length .. 0: 
DO 

IF AlphaNumeric[GetChar[]] THEN AppendChar[n, currentChar] 
ELSE EXIT: 
ENDLOOP; 

PutBackChar[]: SkipBlanks[]: IF GetChar[] # '[ THEN SEC]: 
RETURN 
END; 

SkipBlanks: PROCEDURE • 
BEGIN 
DO 

IF GetChar[] # SP THEN BEGIN PutBackChar[]; RETURN END: 
END LOOP 

END; 
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-- code to parse user command 

ParseCommand: PROCEDURE[state: POINTER TO ControlDefs.StateVector] a 

BEGIN 
proc: STRING a [40]; 
cb: CommandBlockHandle; 
i: CARDINAL; 

GetName[proc]; 
cb ~ FindProc[proc].cb: 
FOR 1 IN [O .. cb.nparams) DO 

state.stk[i] ~ GetArg[cb,cb.params[l].type]: 
IF GetChar[] # (IF i = cb.nparams-1 THEN '] ELSE ',) THEN SE[]; 
ENDLOOP: 

state.X ~ cb.proc; 
state.stkptr ~ cb.nparams; 
RETURN 
END; 

FindProc: PROCEDURE [name: STRING] RETURNS [p: POINTER TO Command Item] = 
BEGIN 
FOR P ~ commandHead, p.llnk UNTIL p = NIL 00 

IF EquivalentString[name,p.cb.name] THEN RETURN: 
ENDLOOP: 

ERROR BadName: 
END: 

GetArg: PROCEDURE[cb: CommandBlockHandle, t: ParamType] RETURNS [a: UNSPECIFIED] = 
BEGIN 
s: STRING a [100]: 

SkipBlanks[]: 
SELECT GetChar[] FROM 

,It => 
BEGIN 
IF t # string THEN ERROR BadParam[t]: 
DO 

IF GetChar[] = ,. AND GetChar[] # ,. THEN 
BEGIN PutBackChar[]; EXIT END; 

IF executing THEN AppendChar[s, currentChar]: 
ENDLOOP: 

IF executing THEN a ~ NewString[s]: 
END: 

" => 
BEGIN 
IF t # character THEN ERROR BadParam[t]: 
a ~ GetChar[]: 
END: 

IN['O .. '9]. '( , '- => 
BEGIN 
IF t # numeric THEN ERROR BadParam[t]: 
PutBackChar[]; 
a ~ ExpressionToNumber[]: 
END; 

'T => 
BEGIN 
IF t # boo 1 ean TIIEN ERROR BadPar am[ t]: 
a ~ GetTRUE[t]: 
END: 

'F => 
BEGIN 
IF t # boolean TIIEN ERROR BadParam[t]: 
a .. GetFALSE[t]; 
END; 

ENDCASE => ERROR BadParam[t]: 
Skip8lanks[]: 
RETURN 
END: 

GetTRUE: PROCEDURE [t: ParamType] RETURNS [BOOLEAN] 
BEGIN 
If GelChar[] # 'R TlirN rRROR BadParam[t] 
If GelChar[] H 'U flirN ERROR BadParam[ t] 
Ir GelChal'[] H 'E TllrN [RROR BadParam[t] 
RrTURN[ TRUE]: 
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END; 

GetFALSE: PROCEDURE [t: ParamType] RETURNS [BOOLEAN] = 
BEGIN 
IF GetChar[] # 'A THEN ERROR BadParam[t]; 
IF GetChar[] # 'L THEN ERROR BadParam[t]; 
IF GetChar[] # 'S THEN ERROR BadParam(t]; 
IF GetChar[] # 'E THEN ERROR BadParam[t]; 
RETURN[ FALSE] ; 
END; 
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-- code to parse user commands in interactive mode 

ParsePromptedCommand: PROCEOURE a 

BEGIN 
proc: STRING • [40]: 
cb: CommandBlockHandle; 

IF GetLastID[proc] THEN 
BEGIN 
cb ~ FindProc[proc].cb; 
GetPromptedArgs[cb]: 
Confirm[]: 
RETURN 
END; 

lineTerminator ~ CR: 
RETURN 
END: 

CRFound: PROCEDURE [c: CHARACTER] RETURNS[BOOLEAN] a 

BEGIN RETURN[c = CR] END; 

GetPromptedArgs: PROCEDURE[cb: CommandBlockHandle] 
BEGIN 
i: CARDINAL; 
cindex: CARDINAL; 
cstring: STRING = [100]; 
GetArgChar: PROCEDURE RETURNS [c: CHARACTER] = 

BEGIN 
IF cindex >= cstring.length THEN currentChar ~ NUL 
ELSE BEGIN currentChar ~ cstring[cindex]; cindex ~ cindex+l; END; 
RETURN[currentChar] 
END; 

PutBackArgChar: PROCEDURE = 
BEGIN 
IF currentChar = NUL THEN RETURN; 
IF cindex = a THEN ERROR; 
cindex ~ cindex-l; 
RETURN 
END; 

GetChar ~ GetArgChar; 
PutBackChar ~ PutBackArgChar; 
AppendCharToLine['[]; 
FOR i IN [O .. cb.nparams) DO 

WriteString[" 
It] ; 
WriteString[cb.params[i].prompt]; 
WriteChar[':]; WriteChar[' ]; 
[] ~ ReadEditedString[cstring,CRFound,TRUE); 
cindex ~ 0: 
[) ~ GetArg[cb, cb.params[i).type); 
AppendStringToLine[cstring]; AppendCharToLine[',J: 
ENDLOOP; 

IF cb.npararns # 0 TIIEN line[line.length-l] ~ 'J ELSE AppendCharToline['J); 
GetChar ~ GetComrnandChar; 
PutBackChar ~ PutBackCommandChar; 
RETURN 
END: 

Confirm: PROCEDURE 
BEGIN 
char: CIIARACTER; 

WriteStringC" Cconfirm]"]; 
DO 

char ~ ReadCharC]; 
SELECT char fROM 

Dfl => STGNAL Rubout: 
CR =) BfGIN WriteEOIC]; EXIT END; 
SP =) BfGIN WriteStringC" 

on]; fXIT [NO; 
fNDCASr =) WriteCharC'7]; 

[NDLOOP; 
lineTerrninator ~ char; 
RfTURN 
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-- parsing arithmetic expressions 

symbol: Symbol: 
Symbol: TYPE = RECORD[ 

body: SELECT tag: * FROM 
delim =) [char: CHARACTERJ, 
num =) [val: INTEGER], 
ENDCASE]: 

Num: TYPE = num Symbol: 

SE: PROCEDURE = BEGIN ERROR SyntaxError END: 

Scan: PROCEDURE = 
BEGIN 
vB, vl0, radix, number: INTEGER: 
digits: ARRAY CHARACTER['O .. '9J OF CARDINAL • [0,1,2,3,4,5,6,7,8,9]: 
firstchar: BOOLEAN ~ TRUE: 

v8 ~ via ~ a: 
SkipBlanks[J: 
DO 

SELECT GetChar[J FROM 
IN ['0 .. '9J =) 

BEGIN 
v8 ~ vS*S + digits[currentCharJ: 
v10 ~ vl0·10 + digits[currentChar]: 
END: 

'M =) 
BEGIN 
IF -firstchar THEN SEC]: 
IF -(GetChar[] = '0 AND GetChar[] = 'D) THEN SE[J: 
IF -Alphabetic[GetChar[]] THEN PutBackChar[] ELSE SE[J: 
symbol ~ [delim[' I]]; 
RETURN 
END; 

'b. 'B => BEGIN number ~ vS; radix ~ 8; GOTO exponent END; 
'd, '0 => BEGIN number ~ vl0; radix ~ 10; GOTO exponent END; 
SP =) GOTO done; 
NUL => IF -firstchar THEN GOTO done 

ELSE BEGIN symbol ~ nul; RETURN END; 
'(, 'Ii I., '+, 1_, '), '], " =) 

IF firstchar THEN BEGIN symbol ~ [delim[currentCharJJ; RETURN END 
ELSE BEGIN PutSackChar[]; GO TO done END: 

ENDCASE =) SIGNAL InvalidNumber: 
firstchar ~ FALSE; 
REPEAT 

done =) BEGIN symbol ~ [num[vl0]]; RETURN END: 
exponent =) 

BEGIN 
IF firstchar THEN SEC]; 
vl0 .. 0; 
WHILE Digit[GetChar[]] 00 

vlO .. v10·10 + digits[currentCharJ: 
REPEAT 

FINISHED => PutBackChar[]; -- took one too many 
ENDLOOP: 

THROUGH [1 .. vl0] DO number .. number·radix ENDLOOP; 
symbol" [num[number]]; 
RETURN 
END; 

ENOLOOP; 
END; 

nul: Symbol = [delim[NUL]]; 

Primary: PROCEDURE RETURNS en: Num] = 
BEGIN 
WITH s: symbo 1 sFLrcr FROM 

del im =) 

B[GIN 
IF s.chor /I '( TIIEN SE[]; 
Scnn[]; n .. Exp[]; 
WITH symbo 1 SE LECT FROM 

del im =) 

IF char = ') THfN BFGIN Scan[]; RETURN END; 
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ENDCASE: 
SEC]: 
END; 

num => BEGIN n ~ s; Scan[]; RETURN END: 
ENDCASE 

END: 

Factor: PROCEDURE RETURNS en: Num] = 
BEGIN 
WITH symbol SELECT FROM 

delim => 
IF char • '- THEN 

BEGIN Scan[];·n ~ Primary[]; n.val ~ -n.val; RETURN END; 
ENDCASE; 

RETURN [Primary[]] 
END; 

Product: PROCEDURE RETURNS En: Num] • 
BEGIN 
x: Num; 
n ~ Factor[]; 
DO 

WITH symbol SELECT FROM 
del im => 

SELECT char FROM 
'. => BEGIN Scan[]; n.val ~ Factor[].val • n.val; END; 
'/ => BEGIN Scan[]; x ~ Factor[]; n.val P n.val / x.val; END; 
'I => BEGIN Scan[]: x ~ Factor[]; n.val ~ n.val MOD x.val; END; 
ENDCASE => EXIT; 

ENDCASE .. > EXIT; 
ENDLOOP; 

RETURN 
END; 

Exp: PROCEDURE RETURNS en: Num] 
BEGIN 
n ~ Product[]: 
DO 

WITH symbol SELECT FROM 
delim => 

SELECT char FROM 
'+ => BEGIN Scan[]: n.val ~ Product[].val + n.val: END: 
'- =) BEGIN Scan[]: n.val ~ n.val - Product[].val; END: 
'], " => BEGIN PutBackChar[]; EXIT END: 
NUL, ') => EXIT; 
ENDCASE => SE[]: 

ENDCASE =) EXIT; 
ENDLOOP; 

RETURN 
END; 

ExpressionToNumber: PROCEDURE RETURNS [INTEGER] • 
BEGIN 
Scan[]: 
RETURN [Exp[].val] 
END; 
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ShowSE: PROCEDURE • 
BEGIN 
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IF Hexecuting THEN BEGIN WriteChar['?]; RETURN END; 
WriteEOL[]; 
IF interactive THEN WriteString[command]; 
WriteEOL[]; 
THROUGH [l •. (Cindex+(IF interactive THEN 0 ELSE 2») 

00 WriteChar['.]; ENDLOOP; 
WriteChar['1']; 
RETURN 
END; 

Driver: PROCEDURE • 
BEGIN 
state: ControlDefs.StateVector; 
newline: BOOLEAN; 
ci: POINTER TO CommandItem; 
i: CARDINAL; 

BEGIN 
ENABLE 

BEGIN 
SyntaxError, LineOverflow. InvalidNumber, StringBoundsFault => 

BEGIN ShowSE[]; GO TO abort END; 
CommandOverFlow =) 

BEGIN WriteEOL[]; WriteString["Command too longl"]; GO TO abort END; 
BadName => 

BEGIN ShowSE[]; WrlteStrlng[" not foundl"]; GO TO abort END; 
BadParam => 

BEGIN 
ShowSE[]; 
WriteString[" expected It]; 
SELECT type FROM 

string =) WriteString["string"]; 
character =) WriteStringC"character"]; 
numeric =) WriteStringC"numerical"]; 
ENDCASE; 

WriteString[" parameter"]; GO TO abort 
END; 

Rubout =) BEGIN WriteStrlng[" XXX"]; GO TO abort END; 
Help => 

BEGIN 
WriteEOL[] ; 
FOR ci ~ commandHead, cl. link UNTIL ci NIL 00 

WriteString[ci.cb.name]; 
Wr iteChar[' []; 
FOR i IN[O .. Ci.cb.nparams) 00 

IF i # 0 THEN WriteChar[',]; 
SELECT ci.cb.paramS[i].type FROM 

string =) WriteChar['"]; 
character =) WriteCharC' ']; 
ENDCASE; 

WriteString[ci.cb.paramsCi].prompt]; 
SELECT ci.cb.params[i].type FROM 

string => WriteChar['"]; 
ENDCASE; 

ENDLOOP; 
WriteChar[']]; 
IF ci.link # NIL THEN 

BEGIN WriteChar[' ,]; WriteChar[' ]; END; 
ENDLOOP; 

GO TO abort 
END; 

UNWIND =) rreeStrings[] 
END; 

newline .. TRUE: 
executing .. FALSE: 
IF interact ive TlIEN 

BEGIN 
WriteEOL[]: 
WriteChar['<]: WriteChar[')]: 
DO 

ENABLr L ineOverflow =) B[GIN AddTot ine[]: RESUME[l ina] END: 
ReadUsel'l. i nee newl i ne]: 
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newline ~ FALSE; 
ParsePromptedCommand[]; 
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IF lineTerminator • CR THEN EXIT; 
ENDLOOP; 

END; 
GetChar ~ GetCommandChar; 
PutBackChar ~ PutBackCommandChar; 
executing ~ TRUE; 
WHILE SetUpCommand[] DO 

ParseCommand[~state]; 
state.instbyte ~ 0; 
state.Y ~ REGISTER[ControlDefs.Lreg]; 
TRANSFER WITH state; 
state ~ STATE; 
ENDLOOP; 

executing ~ FALSE; 
EXITS abort ~> NULL; 
END; 

FreeStrings[]; 
RETURN 
END; 

Quit: PROCEDURE 
BEGIN 
ImageDefs.StopMesa[]; 
END; 

-- main body 
[) ~ AddCommand[ ItQu it It, Qu it, 0]; 
[] ~ AddCommand[ItDebuglt,GetOebugger,O]; 
ImageDefs.AddCleanupProcedure[~CommanderCleanupItem]; 
STOP; -- restart here when commander is started inside subsystem 

WriteEOL(]; WriteString[herald]; WriteEOL[]; 
SetCommandInput[]; 

DO Driver[]; ENDLOOP; 

END. 
-- Here is the grammar for the command line 

CommandLine ::= PromptedCommandList <CR> I NonPromptedCommandList 
NonPromptedCommandList <EOF> 

PromptedCommandList ::= PromptedCommand I Command I CommandList <SP> Command 
I CommandList <SP> PromptedCommand 

NonPromptedCommandList ::= Command I CommandList <SP> Command 
Command ::= 10 [ ParamList ] 
PromptedCommand ::= 10 <CR> PromptedParamList 
ParamList ::= Param I ParamList . Param 
PromptedParamList ::= Param I PromptedParamList <CR> Param 
Param :: = It STRING It I ,- CHARACTER I Expression I <empty> 
Expression ::= Product I Expression + Product I Expression - Product 
ProducL ::= Factor I Product * Factor I Product I Factor I Product MOD Factor 
Factor ::= - Primary I Primary 
Primary ::= NUM I (Expression) 
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