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1. INTRODUCTION

The following is a short description of a small extension of STAGE2, providing possibilities to cop)
comments elc. from the source tex! to the generated text. The description presupposes familiarity with the
STAGE2 system: its purpose, use and descriptions, like [1] to [9]. Only section 3 of this paper requires
knowledge of the internal structures and working of the system, and that seclion is unnecessary for the
plain use of the described feature.

The extension, if not used, is completely invisible to the user: No rules, as described in the original
litterature, are changed. A user, unaware of the extension, will see no difference from the original versior.

2. THE FLAG LINE

As described in [1], the input material for any translation by STAGE2 starts with a collection of
macros, defining the correspondence between the source language of inpul (program) text following the
macros, and the larget language. In the very beginning of the inpul material, however, and preceeding the

macros, is a so=~alled FLAG LINE. This line, terminated by carriage return, defines the character set used.

2.1. The original format of the Flag Line.

As also stated in [1], the flag line consists of the following characters, in the order shown: -

Pos. in Function of Character Usual character
Flag line

Source end-of-line flag
Source parameter flag
Target and-ot=iine flag
Target parameler flag
Zero, defines all digils
Space. Also used as padding characler
Left parenthesis
Addition operator
Subtraction operator
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10 Multiplication operator %
(] Division operator
12 Right parenthesis )

.

if the character following immediately after ), i.e. in position 13, is not a carriage return or space,
the flag line will be considered "extended”, effecting the copying of comments, as explained in section 2.2.
Contrary, if the character immaediately following ) is carriage return or space (the latter relevant for
punched cards), the flag line Is considered “normal”, and nothing is changed, with respect to use or the
appearance of the generated text.

2.2. Extended Flag Line.

With a simple extension of the flag line, one can spacity that comments in the source text shall be
copied over to the generated lext lines. By “"comments” is here meant strings of characters, oiher than
spaces, loliowing the source end-of-line flag, before carriage return or end of line. As required by
assembler or other systems program, to be used for later processing of the generated text, comments in
the generated text should usually begin with a special delimiter, after which the remuinder of the line will
be considered as comments and neglected by the assembler (or post=grocessor). One often used symbo! for
thit purpose is ; but any single character can be used, since this is to be specified on the extended
flag=-line. An example of an extended flag-line can look like:

ugn0_(+-%/)8 tab tab ...
where _ here symbolizes one space character, and tab symbolizes one "tab".

The iirst 12 characters are unchanged. Further along the line is typed the comment delimiter, which
here is ; , in the position where it is 10 appear in the generated lines. The comments will be inserted in the
generated first line, immediately following the delimiter, such that any tabulator or space characters in
tront of the comments in the source text will be suppressed, and substituted by tabulator and space
characters as necessary to place the delimiter and comments in the proper place on the line. Aliso, it the
source line comments begin with the delimiter character (following possible leading tabs and spaces), this
delimiter i: suppressed, to give only one delimiter character. Delimiter characters later on the line will be
copied not mally, however. By "first line”" is here meant the first of the the group of lines generated by
one macro, i.e the group of lines corresponding to the source line.

The first character following ) (i.e. in position 13) in the flag line should be an integer, in tho rarge
1 to 9, specifying W = the number of spaces equivalent to one tabulator. The next character shouid be the
tabuiator character ("tab”). Following this, comes any number of more "tabs” (may be zero), followed by
any number of spaces, which can also be zero. Tabs and spaces can not be mixed.

More concisely: If the number of concecutive tabs in the flag line is k, foliowed by j spaces, the
comment delimiter will be placed in position number:

D=[(13:W)+k] %W+
where : symbolizes integer division, discarding remainder.

The integer 13 originates from the thirteen leading characters on the line, before the first tab. As a
matter of fact, one can simply forget the formula and just put the comment delimiter in the proper position
along the line.

if the generatud string, before comments, extends beyond the position specified for stert of




comments, the comments will start immediately after the generated string.
To summarize, the character positions along an extended flag line have the following significance:

) Pos. in Function of Character Usual character
Flag line
L)

l Source end-of-line flag g

2 Source parameter flag .

3 Target end-of-line flag $

4 Target parameter flag .

5 Zero, defines all digits 0

6 Space. Also used as padding character space
7 Left parenthesis (

8 Addition operator .

9 Subtraction operator -

10 Multiplication operator x

1 Division operator /

12 Right parenthesis )

13 =W, number of spaces between 8

G tabulator positions
144 Tabulator character value tab
(i=0,1,..,k=1)
‘ next j Space, as padding character, used space
A characters to fix the start of the comment
F : (j=0 permitted) section between two tab positions
14¢k¢) Comment delimiter s

Possible further characters, up to carriage return, are ignored.

3 DESCRIPTION OF MODIFICATIONS IN STAGE2

The modification of STAGE2, necessary to record exiended flag-line and provide copying of
comments, consists of 3 parts:

I Extension of the first part of STAGE2, reading the flag line.
] 2. Modification of the line input routine.
! 3. Modification and extension of the routine that outputs characters to the line buffer.

Part | is close to the beginning of STAGE2, part 2 is around the label LOC 03, and part 3 is at LOC
57. The modifications are shown in the enclosed listings, on the following pages. The modifications are
distinguishod from the original parts of the program, by the use of small leiters for comments. Also, the
new or modified lines are not finished with the word STG2, which indicates original program text. The
semicolon, introducing each comment, is superfluous here, it is merely included due 1o a habit of the author.
The listings included here are only exiracts of the program, showing the modifications and their
surroundings. By comparison with a complete listing of the original text, it should be fairly simple to sp.t

2 the places where {ive modifications are made.
The modified progra n=text partly explains itself, through the comments Included. A couple of further

detlails to note are, however:
The set of registers of the simulated FLUB machine is extended with 6 more triples: FLG, VAL, and




i PTR, with suffix: AA, AB, AD, AE, AF, and ZC. This involves that the modified version of STAGE2 no longer
1 can be nanslated by SIMCMP, since one more character is used in these variable names. For the
! ' bootstrapping implementation is therefore recommended, that the original version is used, until a primitive
version of STAGEZ is running. Then, this one can be used to transiate the modified version. ' 4
The variables mentioned are used in the following applications: i
VAL PTR
AA value of char pointer, current character of comment text
AB not used pointer, end of comment text
AD working variable number of positions between each tab position
AE tab character value pos. no. corresponding to integer tabs before comments
AF comment delimiter value pos. no. of beginning comments
zC not used pointer for current character during output

One more remark is important, concerning PTR IC: This variable is also manipulated, and changed, by the
internal mechanisms of the 1/0-package:
PTR ZC is set to O at each call of READ NEXT #. and of WRITE NEXT #.. it is incremented by each
statement CHAR = VAL &.. Here, ® signifies any valid parameter, according to macro notations.
Only PTR IC is affacted by internal operations. All other FLUB registers are only modified by the STAGE2
program, as posifively expressed by FLUB statements.
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APPENDIX

The fotlowing pages comprise:

[\ Extracts from listings of STAGE2, in FLUB.

2. Example: Macros for transiation from FLUB to assembly for PDP-10

3. Extracts from PDP=10 assembly version of STAGE2, extracts corresponding to
item | above, as translated with macros, item 2. g




APPENDIX 1: Extracts from listings of STAGE?, in FLUB.

‘ PTR J = 8 + 8,
! FLE L & L.
\ - VAL L = 8 - 1.
| PIRL = 0 + @.
VAL 1 = CHAR.
‘ P]F\‘ ” = B + 0.
ELG N = &
\ VAL N = CHAR.
FLG O = 8.
, VAL N = CHAR.
l VAL P = CHAR.
i VAL () = CHAR.
‘ VAL R = CHAR,
i VAL AF = 0 + @.
! VAL AE = B + 8.
w @,
1 PTR AF = 8.
PTR AD a 8.
VAL AD = CHAR.

{ T0 1E IF VAL AD LT .
- 10 1E IF VAL AD = F.
VAL AD = AD - E.

‘ PTR AD = VAL AD.
PTR AF = 6 + 3.
\ PTR AE = AF / AD.
. PTR AF = {.
i VAL AE = CHAR.
‘ LOC 1A.
. PTR AE = AE + 1.

VAL AD = CHAR.
7O 10 IF VAL AD LT 0.
o TO LA IF VAL AD = AE.

70 1C IF VAL AD NE F.
PTR AF = AF + 1.,
VAL AD = CHAR.

70 10 IF VAL AD LT 8.
TO 1A IF VAL AD = AE.

VAL AF i ADo
LOE 1D,
PTR AE = AE x AD.
PTR AF = AE + AF.
LOC lE.
PTR R = @+ av
] PTR 4 = 7 + 7.
PTIR 8 = F + 7,
T0 81 BY 0.
LoC el.
. GET I = A,
= READ NEXT 1.
' 70 98 IF FLG 1 NE @.
d PIR1 - C + @.

VAL Y = 8 + 8.
PTRY = C + @,

ee ®o o we eo we we wo

(Section containing routines for input of Flag line and for input of normal lines)

ENO-OF -LINE INOICATOR.
CARRIACE RETURN IS -1.
LOCATION COUNTER.

LEFT PARENTHESIS.

RESET THE SKI1P COUNT.

SET EXPRESSION SIGN POSITIVE.
ADDITION DPERATOR.

SUBTRACTION OPERATOR.
MULTIPLICATION DPERATOR.
DIVISION DPERATOR.

RIGHT PARENTHESIS.

read extension of FLAG LINE

initialize

remains=@ if no extension

no extension of FLAG LINE

no extension of FLAG LINE
corresp. no. positions for TAB
into tab.-parameter

POSND (no of pos.)e=13

NMTAB ~ PDSND/TABPOS
initialize POSND

TAB-character value

count no. of tabs

terminate extension
read new if tab

jump if not space
count no. of spaces
read neu if space

terminate extension

read new if tab

read comment-delimiter

calculate extension-parameters
pos.no. corresp. to integer tabs
pos.no. of beginning comments

continue original STAGEZ
SET NO REPETITION IN PROGRESS.
LENGTH OF TWO DESCRIPTORS.
PDINT TD THE FIRST AVAILABLE SPACE.
START WORKING IN EARNEST.
ROUTINE TD READ FROM THE INPUT.
RECALL THE CHANNEL SPEC,
GRAB A LINE.
GET DUT UNLESS ALL 1S OK.

STG2
STG2
STG2
ST1G2
ST1G2
STG2
STG62
ST1G2
5162
ST1G2
S1G2
S1G2
STG2

STG2
STG2
STG2
STG2
STG2
S1G2
STG2
STG2
STG2
STG2
STG2
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TN N2 IF PIRM = 8. SHOULD THIS LINE BE SKIPPED, NO. STG2

PTR N =M - 1, YSS, DROP THE SKiP COUNT STG2
m ul. TRY AGAIN. ST1G2
LOC A2, READING LOCP. STG2
PIR 9 = | + @. ADVANCE THE SPACE POINTER. STG2 ¥
VAL T = CHAR. READ THE NEXT CHARACTER. STG2
PIR T =3 - 7, POINT TO THE WEXT CHARACTER SPACE. ST1G2
10 37 iF PTR 8 GE 1. HAVE WE OVERRUN THE AREA, YES. STG2 9
1 3 09 = . PUT AWAY THE CHARACTER. STG2
] T0 84 IF VAL 1 = L, WJAS THIS A CARRIAGE RETURN, YES. ST1G2
, 10 23 IF VAL 1 « A, HAVE WE COMPLETED THE READ, YES. STG2.
| A VAL Y = Y + 1. BUMP THE INPUT STRING LENGTH. STG2
i ; 10 @2 IF VAL | NE B. NO, IS THIS A PARAMETER FLAG, NO. STG2
4% PIRB = | + 8. YES, SET THE PARAMETER POINTER AND STG2
34 270 9 = B, STORE [T WITH THE PHASE FLAG. STG2
10 a2. S1G2
LOC 83. READ THE REMAINDER OF THE LINE. STG2
PTR AA = 9. : remark |imitmark
% LOC BA. : loop to read comments etc.
3 10 88 IF vAL 1 = L. . car.ret., i.e. no remainder
- 1k PIR 3 = | + 8.
LOcC G, H
T VAL | = CHAR.;
At | T0 8] IF VAL | NE A. $
i val | = CHAR, . read new if first was “source EOL-flag"
LOC @l.
T0 8G IF VAL | = F. . eliminate leading spaces
70 86 IF VAL -1 = AE. ; eliminate leacing tabs
70 @4 IF VAL | NE AF. ; continue if no comment-del imiter
i VAL | = CHAR. : eliminate comment-delimiter
| T0 PH. L
LOE @dJ. : |
PTR AA = 9. : adjust startpointer -
LOC BH. : normal read/store loop . :
‘ PIRI1 =9 - 7.
- | ST0 9 = . *
4 T0 97 IF PTR 8 GE I, ; error if full :
10 @B IF VAL | = L. : terminate when car.ret.
PIR 3 = | + B, :
vaL | = CHAR. s read next 1
% 0 @H, + and continue in loop
'# LOC @B. : remainder of line finished
| PIR AB = 9. : set terminate-pointer
LOC @4, SCANNER. STG2
PIRU =9 - 7. SET ALL PARAMETERS UNDEFINED. STG2 !
STO U = 3. STG2
PIRU = U - 7. STG2 I
sT0 U = 3. STG2 '-5
g PIRU = U - 7, STG2 3
1 STO U = 3. : i STG2 \
' PIRU = U - 7 STG2 ’
STO U = 3. STG2 4
PIRU = U - 7. STG2 1
STO U = 3. i STG2 1
: PIRU = U - 7. ST1G2
3 STN U = 3. ; STG2 1
PIRU=U -7 ST1G2
ST0 U = 3. STG2
PIRU = U - 7. , ™ STG2 ' %
ST U = S . STG2 ¢ i
.




(Section containing the Modified output routine)

ST0 8 = 1.

PTR 8 = 8 4 7.

10 97 IF PTR 8 GE 9.
VAL | = CHAR.

10 &6 IF VAL 1 NE C.
FLO B = 8.

LOC &5.

RETURN BY D.

LOC G&.

GET X = X.

70 A0 IF VAL X NE L.
T0 80 IF PTR AD = O.
10 80 IF PTR AA = AB.
LOC ZA.

To 2B IF PTR ZC GE AE.
CHAR = VAL AE.

T0 2A.

LOC 28.

T0 2C IF PTR ZC GE AF.
CHAR = VAL F.
T0 28,

LOE 2C:

T0 8C IF VAL AF
CHAR = VAL AF,
LOC ecC.

GET AA = AA,
70 2E IF VAL AA NE A.
Loc 20.

GET AA = AA.

LOC 3%,

CHAR = VAL AA.

T0 BF IF FLG AA = 1.
10 20 IF PTR AA NE AB.
LOC @0. .

CHAR = VAL X.

TO @E IF VAL X = L.
70 57 IF FLG X NE 1.
LOC @F.

PTR AA = AB.

LOC OE.

WRITE NEXT W.

T0 98 IF FLG W NE @.
10 55 IF VAL X = L.
CHAR = VAL X.

T0 &7,

LOC S8.
PTRZ-U*Z.

70 68 IF PTR W NE 8.
T0 71 IF FLG B = 2.
LOC 53.

70 78 IF PTR V GE 9.
GET Z = V.

GET Y = Q.
GET X = Y.

T0 63 IF FLG Z = 2.
10 64 IF FLG Z = 3.

L]
(o)
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YES, SET THE TERMINATOR.
ADVANCE THE SPACE PDINTER.
HAVE WE OVERRUN THE AREA, YES.
GET THE NEXT CHARACTER.
D10 THAT CLDSE THE DEFINITION PHASE, NO.
YES, RESET THE PHASE FLAG.
COMMON SYSTEM RETURN PDINT.
REGISTER DO 1S THE RETURN ADDRESS.
PUNCH AN UNRECOGNIZED LINE.
CHANNEL 3 USED WHEN A LINE IS NOT MATCHED.
ADDRESS THE FIRST CHARACTER.
eliminate double output of comments
output characters
norm. loop, get character
centinue in normal loop if not CR
or if "main extension swith" off
or if no remainder in this line
output remainder of |ine:
if pos.counter less integr. tab.pos
then output tab and loop

loop for spaces

put out spacel(s)

put out comment-delimiter

loop for output of remaining string
get first char.

eliminate possible "source EOL-flag"
loop for output remainder (comments)
get next character

put out the character
possible terminate

go loop if not exhausted
normal output-loop

terminate if CR
HAVE WE REACHED THE END, NO.

squeeze possible remaining of "remainder"”
end of |ine reached:
YES, PUT 1T DUT ON THE DESIGNATED CHANNEL.
TREAT ANY ERROR AS FATAL.
ELSE IF THE LINE 1S COMPLETE, RETURN.
ELSE REPRINT THE LAST CHARACTER
AND CDNTINUE.
TRY FOR AN ALTERNATIVE MATCH.
GET THE PDINTER TD THE ALTERNATIVE.
WAS THERE ONE AFTER ALL, YES.
ND, ARE WE DEFINING, YES.
TRY EXTENDING THE PREVIDUS PARAMETER.
1S THERE ONE TD EXTEND, NO.
RECALL THE MACRD PDINTER.
YES, RECALL THE INPUT PDINTER
AND THE CURRENT CHARACTER

STG2
STG2
ST1G2
STG2
ST1G2
STG2
STG2

STG2

ST1G2
S1G2
STG2

STG2

ST1G2
ST1G2
STG2
STG2
ST1G2
STG2
ST1G2
ST1G2
STG2
STG2
STG2
STG2
STG2
STG2

IS THIS THE FIRST TIME FDR A PARAMETER, YESSTG2
ND, IS IT A PARAMETER EXTENSION, YES.

STG2
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APPENDIX 2: Example: Macros for transiation from FLUB to assembly for PDP-10

LH8HB (+-%/)8

GET # = 1.

IF AC2 = 'PTR#28' SKIP 18
MOVE 2,PTRy2BHF1S

SET ACZ T0 08
MOVE] 15,FLCH1O#F1S
JSR  UNPACK#F1$

$
STO # = H.
IF AC2 = 'PTR#18" SKIP 28
MOVE 2,PTRH1GAFLS
SET AC2 TO 'PTR41Q’S
MOVE! 15,FLGH20AFLS
. JSR  PACKA#F1S$

$
FLG # = #4.
IF #20 NE 8 SKP 2%
SETZHM FLGH10AF1S
SKIP 48
IF AC2 = 'FLGH20' SKIP 18
MOVE  2,FLGH2BHF1S
SET AC2 TO 'FLCH1O'S
MOVEM 2,FLGH1@HF1S
$

VAL # = PTR 4.
IF AC2 = 'PTR#20' SKIP 18
MOVE  2,PTRH20HF1S
SET AC2 TO 'VAL#1O'S
MOVEM 2,VALH10AF1S

8
PTR # = VAL 4.
IF AC2 = 'VAL#20' SKIP 18
MOVE  2,VALH2BHF1S
SET AC2 TO 'PTR#1B’S
MOVEM 2,PTR41BHF1S
$
PTR # = 0.
SETZM PTRH#1OAF1S
$
VAL # = 0.
SETZM VAL#1B#F18
8

4 =0+ 0.
SETZM H1BH204F18

8

##-#+ac

IF AC2 = '#10#30' SKIP 1%
MOVE  2,410H30HF1S
MOVEM 2,410420KF18

SET AC2 TO 'H1BH20'S

S .




g d =8 + 1.
IF 428 NE 430 SKP 3%
IF AC? = '#1PH#30" SKIP &%
AQS H10H204F1 8
SKIP &8
IF AC2 = '#10#30" SKIP 18
o HMOVE 2. 4104304F18
SET ACZ TO 'Hlow2e's
AQJ 2,4F18
MOVEM 2,410#204F1%
8
g H-8-1.
IF 20 ME 430 SKP 3%
IF ACD = '#10#30' SKIP S8
S0S y10420HF18 1
SKIP S8
IF AC2 - '#10#30' SKIP 18
MOVE 2,4104304F18
SET AC2 TO '#Hl10#H22'$
Ss0J 2.4F18
MOVEM 2,4104204FL8

+ 7.
= 430 + 18

430 - 18

H
()
# -7
[’
4

+

- B = 4.
‘ IF ACZ = '#18438° SKIP |8
. [F ACZ = '#10#4B° SKIP 38
: MOVE  2,#18£38F18
ADD  2,#1044BHF1S
‘ SKIP 18
\ ADD  2,H1QH3C4F1S
1 SET AC2 TO '#1e#20'$
1 MOVEM 2,4104204F18
8
g4 =-H -4
IF ACZ = '#10430" SKIP 18
MOVE 2,410430HF18
SUB  2,H10H4IHF1S
SET AC2 TO '#10#20'$
| MOVEM 2,#1@H20HF1S
1 s
‘ #Ha=H
IF #20 = #30 SKF 43
IF AC2 = '#1@#30' SKIP 18
- MOVE  2,#10H38HF1S
SET AC2 TO '#10#20°$
- MOVEM 2,#1@#20HF1$
8

L ALt -l 3 T A A il o b TR A Sl e o S S o N,




PIR ¥ = # % 4.

IF #30 NE 7 SKP 3%

PTR #18 = #7088

SKIP &8

IF AC2 = 'PTR#28" SKIP 2%

IF AC2 = 'PTR#38" SKIP 3%
MOVE  2,PTR#Z20AF1R
IMuL  2,PTR#3BHFLS

SKIP 18
IMUL  2,PTRH20#F1S
MOVEM 2,PTRHIOHF1S

SET ACZ TO "PTRAIO'S

8§

FIR # = 4 / 4,

IF #20 HNE 7 SKP 3%

PTR #18 = #208%

SKIP 58

IF AC2 = 'PTR#2@' SKIP 18
MOVE  2.PTRH20#F1S
1DV 2,PTRA3BAF1S
MOVEM 2,PTRH1BHF1S

SET ACZ TO °'PTR#10'S$

8

TOHIF 4 # =K.

IF AC2 = '#20#38" SKIP 2%
MOVE  2,420H3BHF1S

SET AC2 TO '#20438°%
CANMN  2,420H4OHF1S
JRST LOCH1BHF1S

8
TO # IF 8 # NE 0.
IF AC2 = ‘#20#30' SKIP 28
MOVE  2,420H304F1$
SET ACZ TO '#20430°'$
JUMPN  2,LOCH10HF1S

$

TO # IF # # GE ©.

IF ACZ = '#28#30' SKIP 28
MOVE  2,420430H4F18

SET AC2 TO '#20430°'8$
JUMPGE 2,LOCH10#F18

8
TO 4 IF # # =0,
IF ACZ = '#20#38' SKIP 2%
MOVE  2,420H43BHF1$
SET AC2 TO '#20430'8$
JUMPE  2,LOC#1QHF1$

$
TO # IF # # NE #.
IF AC2 = '#20#38' SKIP 38
IF ACZ = '#20#40' SKIP 48
MG/E  2,H20H3DHF1S
SET AC2 TO '#20430'8$
CAME  2,H2BHLOHFLS
SKIP 18
CAME  2,420H430#F18
JRST . LOC#184F18

Ceday o o5
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TO # IF # # GE 4.
IF ACZ = '#20#30° SKiP 38

'|F ACZ = "#20#48° SKIP 4%

MOVE  2,420H304F1S$
SET AC2 10U 'K22#30'$

CAML  2,H20M4DHF1S
SKIP 18

CAMG  2,42043DHF1S

JRST LOCHlO#F1S

$

TO # IF # # # A,

IF ACZ = '#20430" SKIP 28
MOVE  2,#204304F18$

SET AC2 TO '#20430'$

IF AC13 = °"BOL#40' SKIP 28

SET AC13 TO 'BOL#4D’S
MOVE 13,BOLH4BNF1S
MOVE 15,#204S0HF1S
JSR  BOOL#F1$
JRST LOCH10#F1S

8
TO #4.
JRST LOCH10#4F18

8

TO # BY 4.
MOVE]l 14,PTR420KF18
MOVE! 1S,LOCH10#F1S
JGP  13,SUBRTAF1S

SET AC13 TO &*

$

RETURN BY #.
MOVE 13,PTRH1QAF1S
JRST (13)#F18

SET AC13 TO os

8
LoC 4.
LOCH1@: #F18
SET AC2 TO 0%
SET AC13 TO 0%
8
STOP.

SETAS
EXITS
$
END PROGRAM,
LOWEND-, #F18
BLOCK MASSIZ#F1S
HIGENC-.#F18
END STARTAF1S
HFO%
s




READ NEXT 4.
MOVE S,VALH#104F1$
ISR READIN#F1S
MOVEM 2.FLGH1@HF18
SET AC2 10 'FLGH1Q"S
8
VAL # = CHAR.
JSR  GETICAF1S
MOVEM 2,VAL#18#F18
SET ACZ TO °'VAL¥10'S
8

CHAR = VAL #4.

SET AC2 TO 'VAL#1@'S
MOVE 2,VALH#10#F18
JSR  UTCHAR#F1$
MOVEM 3,FLGH104F18

]

WRITE NEXT 4.
MOVE ©S,VAL#104F18
JSR  WRTLINAF1S
MOVEM 2,FLGH18#F18

SET AC2 TO 'FLG#1@'$

]

REWIND #.
MOVE S, VALK#10#F18
JSR  REWND#F1$
MOVEM 3,FLGH104F1S

$
MESSAGE # TO 4.
MOVE! 13, [ASC1Z/#10/)#F1%
MOVE 15, VAL4204F1$
JSR  MSGOUT#F1S
MOVEM 3,FLGH20HF1S

8
GET # T0 4.
HF38

]

IF # = # SKIP 4.

IF #11 = #20 SKP #30%
8

IF # = # SKP 4.

#FS08%

$
IF # NE # SKP #.
#FS18

8

SKIP #.
HF4S
88




Appendix 3: Extracts from PDP-10 assembly version of STAGE2, extracts corresponding

to Appendix 1, as translated with macros, Appendix 2.

(Section contaiming routines for

input of Flag line and for input of normal lines)

g | SETZH PTRJ 1STG2
1 NOveE  2,FLGL :ENO-OF -LINE INDICATOR. STG2
L E NOVEM  2,FLGL
il NOVE  2,VAL® .CARRIAGE RETURN IS -1, STG2
B S0 2
4 MOVEM 2, VALL
i SETZN PTRL +LOCATION COUNTER. STG2
‘ JSR  GETIC {LEFT PARENTHESIS. STG2
MOVEM 2, VALM
il SETZM PTRM {RESET THE SKIP COUNT. STG2
il | SETZN FLGN +GET EXPRESSION SIGN POSITIVE. STG2
"F JGR  GETIC +ADDITION OPERATOR. 3TG2
k. MOVEM 2,VALN
{ SETZM FLGO 1STGZ
| JSR  GETIC +SUBIRACTION OPERATOR. STG2
| MOVEM 2, VALU
k| JGR  GETIC +MUL T1IPLICATION OPERATOR. STG2
! MOVEM 2,VALP
ﬁ JSR GETIC +OIVISION OPERATOR. STG2
L ) HMOVEM 2,VALQ
: JSR  GETIC :RIGHT PARENTHESIS. STG2
ﬁ MOVEM 2,VALR
1- SETZM VALAF : read extension of FLAG LINE
LB SETZNM VALAE ; initialize
4 SETZN PTRAE
' SETZM PTRAF
j ; SETZM PTRAD ; remains=B if no extension
E § JSR  GETIC ’
MOVEM 2,VALAD
;\% MOVE 13,BOLLT : no extension of FLAG LINE
MOVE 15,VALD
JSR  BOOL
JRST LOCLE
. CAMN  2,VALF : no extension of FLAG LINE
e JRST LOCIE
- SuB 2,VALE . corresp. no. positions for TAB
E ] MOVEM 2,VALAD
3 MOVEM 2.PTRAD : into tab.-parameter
- MOVE 2,PTRS 1 POSNO (no of pos. ) e=13
| ADD 2,PTR3
4 HOVEM 2,PTRAF
MOVE  2,PTRAF : NMTAB « POSNO/TABPQOS
101y 2,PTRAD
4 MOVEM 2,PTRAE
] SETZM PTRAF . . initialize POSNO
JSR  CETIC : TAB-character value
i MOVEM 2, VALAE '
i LOC1A: :
-!f AOS PTRAE ; count no. of tabs
A JSR  GETIC
1) MOVEM 2, VALAD
{8 MOVE 13,BOLLT . terminate extension
MOVE 15,VALB
JSR  BOOL
JRST LOC1D
CAMN  2,VALAE 1 read new if tab
JRST LOC1A



LOC1C:

LOC10:

LOCI1E:

LOCO1:

LOC@ezZ:

MOVE  2,VALAO
CAMF  2,VALF
JRST LOCIC
ADS PTRAF
JSR  GETIC
MOVEM 2,VALAO
JRST LOC1B

MOVE  2,VALAO
MOVE 13,BOLLT
MOVE 15,VAL®
JSR  BOOL
JRST LOCI10
CAMN  2,VALAE
JRST LOCIA
MOVEM 2,VALAF

MOVE  2.PTRAE
MU 2,PTRAO
MOVEM 2,PTRAE
ADO 2,PTRAF
MOVEM 2,PTRAF

SETZM PTRR
MOVE  2,PTR7
nOJ 2s
MOVEM 2,PTR4
MOVE 2,PTRF
A0J 2

MOVEM 2,PTR8
MOVEI 14,PTRO
MOVEI 15,L0Ce1
JSP 13,SUBRT

MOVE 2,PTRA
MOVEI 15,FLGI
JSR  UNPACK
MOVE S, VALI
JSR  READIN
MOVEM 2,FLGI
JUMPN  2,L0C38
Move 2,PTRC
MOVEM 2,PTRI
SETZM VALY
MOVE 2,PTRC
MOVEM 2,PTRY

MOVE  2,PTRN
JUMPE 2,L0C82
S0J 25
MOVEM 2,PTRH
JRST . LOC@1

MOVE  2,PTRI
MOVEM 2,PTRS
JSR  GETIC
MOVEM 2,VALI
MOVE 2,PTR3
soJ 2,
MOVEM 2,PTRI

jump if not space

; count no. of spaces
: read neu if space

; terminate extension

read nex if tab

read comment-delimiter
calculate extension-parameters
pos.no. corresp. to integer tabs

+ pos.no. of beginning comments

. continue original STAGEZ
:SET NO REPETITION IN PROGRESS.
LENGTH U TWO DESCRIPTORS.,

POINT TO THE FIRST AVAILABLE SPACE.
START WORKING IN EARNEST.

ROUTINE TO READ FROM THE INPUT.
+RECALL THE CHANNEL SPEC.

1GRAB A LINE.

+GET OUT UNLESS ALL IS OK.

4 STG2

:1STG2

15162

+SHOULD THIS LINE BE SK1PPED, NO.
1 YES, OROP THE SKIP COUNT

s TRY AGAIN,

+REAOING LOOP,

ADVANCE THE SPACE POINTER.

{READ THE NEXT CHARACTER,

{POINT TO THE NEXT CHARACTER SPACE."

STG2
STG2

STG2

ST1G2

STG2
STG2

ST1G2

STG2

STG2
STG2
STG2
S1G2
STG2

STG2

STG2




CAMG  2,PTR8 +HAVE WE OVERRUN THE AREA, YES. S1G2
JRST  LOC3I7
MOVE 2,PTRY :PUT AWAY THE CHARACTER. S1G2
MOVE] 15.FLGI
JSR  PACK
MOVE 2, VALl :WAS THIS A CARRIAGE RETURN, YES. ST1G2
CAMN 2, VALL
JRGT LOCB4
CAMN  2.VALA +HAVE WE COMPLETED THE READ, YES. S1G2
JRST LOC@3 ‘
ACS VALY :BUMP THE INPUT STRING LENGTH. ST1G2
CAME 2.VALB +NO, 1S THIS A PARAMETER FLAG, NO. STG2
JRST LOCO2 .
MOVE 2,PTRI :YES, SET THE PARAMETER POINTER AND ST1G2
MOVEM 2,PTRB
MOVE 2,PTR9 :STORE 1T WITH THE PHASE FLAG. S162
MOVE] 15,FLGB
JSR  PACK
JRST LOC@2 +STG2

LOCOA3: +READ THE REMAINDER OF THE LINE. S1G2
1OVE 2.PTRY : remark |imitmark
MOVEM 2,PTRAA

:+ loop to read comments etc.
MOVE  2,VALI : car.ret., i.e. no remainder
CAMN  2.VALL
JRST LOC@B
MOVE  2.PTRI
! MOVEM 2,PTR3
, LOCAG: 3
o _- JSR  GETIC ;
4 MOVEM 2, VALI == =
CAME  2,VALA ;
JRST LOCOI
] JSR  GETIC
MOVEM 2, VALI
Locel:
MOVE  2,VALI
CAMN  2,VALF
JRST LOCOG
CAMN  2,VALAE . eliminate leading tabs
JRST LOCOG
CAME  2,VALAF : continue if no comment-delimiter
JRST LOC8J
JSR  GETIC s eliminate comment-delimiter
MOVEM 2, VALI
JRST LOC®H
LOCBJ:
MOVE 2,P7R9 : adjust startpointer
MOVEM 2,PTRAA
LOCaH: ;. normal read/store loop
MOVE 2,PTR9
S0J Ze
MOVEM 2,PTRI
MOVE 2,PTR9
MOVE] 15,FLGI
JSR  PACK
MOVE 2,PTR8
camL 2,PTRI
E B JRST LOCY7
g ? MOVE  2,VALI
CAMN  2,VALL
JRST LOC@B

LOCOA:

read new if first was "source EOL-flag"

eliminate Ieéding spaces

error if full

terminate when car.ret.

-

"“.}.—;I- - el AL
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MOVE
HMOVEN
SR
MOVEM
JRST

MOvec
MOVEM

MOVE
S0J
MOVEM
MOVE |
JSR
SOJ
MOVEM
MOVE ]
JSR
SoJ
MOVEM
MOVE ]
JSR
S0J
1MOVEN
NMOVEL
JSR
S0J
MOVEM
MOVEI
JSR
S0J
MOVEM
MOVE!L
JSR
S0J
MOVEM
MOVE]
JSR
soJ
MOVEM
MOVE]
JSR

2,PTRI
2,PTR3
GETIC
2, VALl
LOCeH

2,PTR3
2,PTRAB

2,PTRS

2,
2,PTRU
15,FLG3
PACK

2,
2,PTRU
15,FLG3
PACK

2'
2,PTRU
15,FLG3
PACK
2,PTRU
18, FLG3
PACK

2,
2,PTRU

15,FLGS

PACK

2,
2,PTRU
1S,FLG3
PACK

2,
2,PTRU
15,FLG3
PACK

2,
2,PTRU
1S,FLG3
PACK

: read next

1 and continue in loop
: remainder of line finished
: set terminate-pointer
: SCANNER,

+SET ALL PARAMETERS UNDEFINED.
;STG2

:ST1G2

:STG2

1ST162

15162

1 STG2

15162

:STG2

:STG2

:STG2

:STG2

;1 STG2

1STG2

$1STG2

1STG2




[ 2%

(Section containing the Modified output routine)

LOCS7:

LOC2A:

LOCZB:

LOC2C:

LocaC:

MOVE 2,PTR8
MOVED 15,FLGL
JSR  PACK
AQJ 2,
MOVEM 2,PTR8
camL  2,PTR3
JRST LOC97
JSR  GETIC
MOVEM 2, VALI
CAME  2,VALC
JRST  LOCSS
SETZM FLGB

MOVE 13,PTRO
JRST  (13)

MOVE - 2,VAL3
MOVEM 2, VALM
MOVE  2,PTRC
MOVEM 2,PTRX
MOVE 2,PTRAB
MOVEM 2,PTRAA

MOVE  2,PTRX
MOVEI 15,FLGX
JSR  UNPACK
MOVE 2, VALX
CAME  2,VALL
JRST LOC@D
MOVE 2,PTRAQ
JumMPE  2,L0CeD
MOVE 2,PTRAA
CAMN  2,PTRAB
JRST LOCeO

MOVE -~ 2,PTRZC
CaML  2,PTRAE
JRST LOCZ2B
MOVE 2,VALAE
JSR  UTCHAR
MOVEM 3,FLGAE
JRST LOC2A

MOVE  2,PTRZC
CAML  2,PTRAF
JRST LOC2C
MOVE 2,VALF
JSR  UTCHAR
MOVEM 3,FLGF
JRST LOCZ28B

MOVE = 2,VALAF
JumPE  2,L0CeC

MOVE 2, VALAF

JSR  UTCHAR
MOVEM 3,FLGAF

MOVE  2,PTRAA

MOVEI 15,FLGAA
JSR  UNPACK

+YES, SET THE TERMINATOR.

 AOVANCE THE SPACE POINTER.

:HAVE WE OVERRUN THE AREA, YES.

+GET THE NEXT CHARACTER.

.DI0 THAT CLOSE THZ OEFINITION PHASE, NG.
+YES, RESET THE PHASE FLAG.

+COMMON SYSTEM RETURN POINT.

REGISTER C 1S THE RETURN AOORESS.

+PUNCH AN UNRECOGNIZED LINE.
.CHANNEL 3 USED WHEN A LINE 1S NOT MATCHED.

+ADDRESS THE FIRST CHARACTER.

: eliminate double output of comments

: output characters
: norm. loop, get character

continue in normal loop if not CR

: or if "main extension suwith” off

or if no remainder in this line

output remainder of |ine:
: if pos.counter less integr. tab.pos

..

; then output tab and loop

+ loop for spaces

put out spacels)

+ put out comment-cdelimiter

-

loop for output of remaining string
s get first char.

STG2

STG2
5762
ST62
STG2
STG2
STG2
S162

STG2
STG2

STG2




LE LOCa0:

A . TR

LOC20:

LOCZE:

LOCBOF:

LOCBE:

LOCS8:

LOCSS:

MOVE  2Z,VALAA
CAME  2Z,VALA
JRST  LOC2E

MOVE  2,PTRAA
MOVELD 15,FLGAA
JSR UNPACK

MOVE 2, VALAA
JSR UTCHAR
MOVEM 3,FLGAA
MOVE  2,FLGAA
CAMN  2,FLG1
JRST LOC@F
MOVE  2,PTRAA
CAME  2,PTRAB
JRST LOC20

MOVE 2, VALX
JSR  UTCHAR
MOVEM 3,FLCX
CAMN 2, VALL
JRST LOCeE

MOVE  2,FLGX
CAME  2,FLGL
JRST  LOCS7

MOVE  2,PTRAB
MOVEM 2,PTRAA

MOVE S, VALW
JSR WRTLIN
MOVEM 2,FLCW
JUMPN - 2,L0C98
MOVE 2, VALX
CAMN 2, VALL
JRST LOCSS
MOVE 2, VALX
JSR UTCHAR
MOVEM 3,FLGX
JRST  LOCS7

MOVE  2,PTRW

ADD 2,PTRZ

MOVEM 2,PTRZ

MOVE  2,PTRW

JUMPN  2,L0C68
MOVE  2,FLGB

CAMN ' 2,FLG2

JRST LOC71

MOVE  2,PTRV
cAamL  2,PTRS
JRST LOC78
MOVEI 15,FLGZ
JSR  UNPACK
MOVE 2,PTRQ
MOVEI 15,FLGY
JSR  UNPACK
MOVE  2,PTRY
MOVEI 15,FLGX
JSR  UNPACK

; eliminate possible "source EOL-flag

: loop for output remainder (comments)
s get next character

+ put out the character

1 possible terminate

; go loop if not exhausted

;s normal output-ioop

; terminate if CR

;HAVE WE REACHED THE END, NO.

; squeeze possible remaining of "remainder"

: end of |ine reached:
s YES, PUT IT OUT ON THE DESIGNATED CHANNEL.

s TREAT ANY ERROR AS FATAL.
+ELSE IF THE LINE IS COMPLETE, RETURN.

;ELSE REPRINT THE LAST CHARACTER

; AND CONTINUE.
;: TRY FOR AN ALTERNATIVE MATCH.
:GET THE POINTER TO THE ALTERNATIVE.

;WAS THERE ONE AFTER ALL, YES.
:NO, ARE WE DEFINING, YES.

s TRY EXTENDING THE PREVIOUS PARAMETER.
+1S THERE ONE TO EXTEND, NO.

+RECALL THE MACRO POINTER.
+ YES, RECALL THE INPUT POINTER

+AND THE CURRENT CHARACTER

STG2

STG2

STG2
STG2

STG2

STG2
ST1G2
STG2

STG2
STG2

STG2
STG2

STG2
STG2

STG2




T ——

MOVE  2,FLGZ 115 THIS THE FIRST TIME FOR A PARAMETER, YESSTG2
CAMN  2,FLG2

o JRST  LOC63
CAMN  2,FLG3  :NO, IS IT A PARAMETER EXTENSION, YES. ST62

JRST LOCe4

’
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