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A macro call mayor may not have an arg string (see section 

5.4). If an arg string is present, it may contain any number 

of arguments, in fact, more than are referred to by the macro. 

Before describing an arg string, the follovling should be 

noted: blanks, commas, semi-.colons, and parentheses that are 

enclosed in single or double quotes are treated exactly like 

ordinary characters enclosed in quotes; they do not serve as 

terminators, separators, delimiters, or the like. In effect, 

when the argument collector in NARP is collecting arguments 

for a macro call, the occurrence of a quote causes it to stop 

looking for special characters except for a matching quote (and, 

of course, carriage return, which is an absolute terminator). 

A single quote enclosed in double quotes is not a special 

character and vice versa. Thus, "'hen a blank, comma, semi-colon, 

or parenthesis"'is referred to in the following, it is under-

'stoon that it is not enclosed in quotes. 

An arg string for a macro call has the following format: 

<arg>,<arg>, ••. ,<arg> <terminator> 

where a terminator is a blank, semi-colon, or carr,iage return. 

There are three forms of <arg>: 

1. <arg> may be the null string. 

2. If the first character of <ar&> is not a left paren­

thesis then <arg> is a string of �c�h�a�r�a�c�t�~�r�s� not con­

taining blank, comma, semi-colon, or carriage return 

(remember that blanks, corruna.s, and semi-colons may 

appear in <arg> if they are enclosed in quotes). 

3. If the first character of <arg> is a left parenthesis 

the <arg> does not terminate until a blalli(, �c�o�~�n�a�,� 

or semi-colon is encountered after the right pa.renthesis 

which matches the initial left parenthesis C'matchestt 

means that all left and right parentheses in the 

argument are noted and paired off with each other so 

that a nested parenthese3 structure is I)?;ssible). 

Of course, a carriage return at any point immediately 
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terminates <arg>. Again, remember that blanks, commas, 

semi-colons, and parentheses enclosed in quotes are 

ignored when <arg> is being delimited. The initial 

left parenthesis and its matching right parenthesis 

(which need not be the la~t character in <arg» are 

removed before <arg> is transmitted to the macro. 

Examples: 

AMAC 

D(l) = 
D(2) = 
D(3) = 

n(4) = 

(',Z).l...' ),' 'HOUSE,.z..ROGER', (ABtt)") 

null string 

'HOUSE'.LROGER ' 
ABU) " 

5.7 Examples of conditional assembly and macros 

1. It is desired to have a pair of macros SAVE and RESTOR 

for saving s.nd restoring active registers at the beginning and 

end of subroutines. These macros should take a variable number 

of arguments so that, for example, one can write 

SAVE A,SUBRS 
RESTOR A,B,X,SUBRS 

to generate the code 

STA SUBRSA 
LDA SUBRSA 
LDB SUBRSB 
LDX SUBRSX 

To this end 'toTe first define a macro MOVE which is called 

by the same arguments delivered to SAVE a.nd RESTOR, but with 

the string 'ST' or 'LD' appended. 

MOVE 
X 

MACRO 
NARG 
RPr 
D(l)n(y) 
ENDR 
ENDM 

D 

(Y=2,X-l) 
D(X)D(Y) 

Now SAVE and RESTOR can be defined as 

SAVE MACRO 
MOVE 
ENm 

D 
ST,n(,) 



RESTOR MACRO 
MOVE 
ENI14 

D 
LD,D(, ) 

2. Many programmers use fla.gs, memory cells that are 
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used as binary indicators. The instruction SKN (skip if memory 

negati~e) makes it easy to test these flags if the convention is 

used ~hat' a flag is set (tru~) if it contains -1 and reset (false) 

if it contains~. We want to define two macros, SET and RESET 

to manipulate these flags; furthermore, it is desirable to 

deliver at call 'time the name of an active register which will 

be used for the action. Calls of the macros will look like 

SET 
RESET 

A,FLG1,FLG2,FLG3 
X,FLG37,FLG12 

As in the previous example we make use of an intermediate 

macro, STORE, which takes the same arguments as SET B.nd RESET. 

STORE MACRO D 
X NARG 

RPl' (Y=2,X) 
ST.&D(l) D(Y) 
ENDR 
ENmt 

Now SET and RESET are defined as 

SET MACRO D 
LD.&D(l} =-1 
STORE D(, ) 
ENDM 

RESET MACRO D 
CL.&D(I) 
STORE D(, ) 
ENIJ.i 

3. The following macro, MOVE, takes any number of pairs 

of arguments; the first argument of each pair is moved to the 

8econd, but an argument may itself be a pair of arguments, which 

may themselves be pairs of arguments, etc. MOVE extracts pairs of 

argument structures and transmits them to a second macro MOVEl. 

MOVE MACRO D 
X NARG 

RPr (Y=1,2,X) 
MOVEl D(Y),D(Y+l) 
ENDR 
ENDM 



5-30 

The main work is done in II>VEl which calls itself recursively 

until it comes up with a single pair of arguments. 

M:>VEI 
G(l} 
G(2) 

MACRO 
NARG 
EQU· 
IF 
LM 
STA 
ELSE 
RPr 
MOVEl 
ENDR 
ENDF· 
ENDM 

D,G,2 

fJ . 
G(l)=2 
D(l) 
n(2) 

G(1)/2,(G(2)=G(2)+1) 
D(G(2»,D(G(2)-tG(1)/2) 

When MOVE is called bY' 

l«)VE A,B 

the code generated is 

LDA A 
STA B 

When called by 

MOVE A,B,C,D 

the ,code generated is 

LDA A 
STA B 
LDA C 
STA D 

When called by 

MOVE (A,B),(C,n) 

the code generated is 

LDA A 
STA C 
LDA B 
SrA D 
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And when called by 

MOVE «A,B),(C,D»,«E,F),(G,H» 

the code generated is 

LDA A 
STA E 
LDA B 
BTA F 
LDA C 
STA G 
LDA D 
STA H 

It is instructive to trace the last example by hand to see how 

the recursive calls of MOVEl work. This is an exercise left 

to the reader. 
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6.0 Operating NARP 

6.1 Starting an assembly 

Assuming that the' user has entered the time-sharing system, 

NARP is calle~'by hitting the ESCAPE button until the EX~C answers 
(by typing r - ',) and then typing 'NARP' followed by a carriage re­
turn. Control is then turned over' to NARP and a source file must 

be specified; other information may also be supplied, if desired. 

The general format is: 

default convention 

-NARP. 
SOURCE FILE: file name 

file name 
file name 

none 
none 
TELETYPE 

OBJECT FILE: 
TEXT FILE: 

All three files do not have to be specified. 

The various options are discussed in more detail belo~v: 

SOURCE. FILE: As soon as NARP is started this line is typed and 
the user must specify a file containing' the programs 
to be assembled. When he terminates the name with a 
carriage return, NARP responds with 'OBJECT ,FILE:' 
on the next line. 

When the name is terminated with a line feed, np, fur­
ther requests are made. The assembly begins innnediately 
and produces no object file or Teletype listing except 
for error messages. This feature is primarily used to 
FREEZE symbols and macros into the symbol table. 

OBJECT FILE: The file name given specifies where the binary output 
from the program should go. If the file name is termi­

TEXT FILE: 

,nated by a line feed, then NARP waits for a text file 
to be specified. 

The file name given s~ecifies where the listing of the 
source program and of the error messages should go. 
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6.2 Multiple program assembly 

The source file may contain more than o~e program, each termi­
nated by an END directive. Each program is assembled separately 
with each binary being appended to the object files •. Multiple pro­
gram object files· can be loaded _.in D~ with .no add~.~i.()nand in FOS 
~:fth the a·ddt.tion of a FIILIB direc~ive. 
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6.3 Assembly of multiple files 

After completing a NARP assembly of one file it is possible to 
run a second NARP assembly which uses definitions made in the first. 
All those definitions preceding the"FREEZE directive will be retained. 
This process may be repeated. Using this feature, it is possible to 
break up symbolic programs which are too large for QED to handle into 
manageable segments. To assemble a second or subsequent file, use 
the CONTINUE command of the EXECutive in place of the NARP command. 
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Appendix A: List of all pre-defined opcodes and pre-defined symbols 

NARP in its original form contained n~ symbol definitions except 
that for "OPD". An initialization run was performed using the defini­
tions given below. The NARP subsystem as available to the DIAL-DATA 
user is- aninitia1:l.zed-version. -That is, the opcodes and symbols 

shown below, are already defined, _and the user does !!.2!. make an ini-, 
tialization run. 

The following table is a listirig of an initialization program 
used to initialize the opcode table and symbol table of NARP. It 
will be noted that in some cases the OPD directive has four operands 
i.nstead of the usual- three; the fourth operand specifies the type 
(directive, macro, or instruction) of the opcode being defined. It 
is only possible to use four operands forOPDwhen NARP- is being 
initialized, and once the initialization program has been assembled~ 
OPD will only accept three operands~ 



(;/\ I. 
i-:i':f\ 
C;-:;){ 

ex:-] 
Xi<d 
;-)T/~ 

Lj)i~ 

Xi-:r: 
CNA 
A><C 

i3:~U 
i3i~X 

H:':i·1 
b~\I~ 

i3r~ I 

SKS 
SKE 
SKG 
St(~ 

SKM 
SKi\! 
SKA 
SK3 
SKD 

J,SH 
j~CY 

L}\SH 
LSH 
LCY 
NOD 

HLT 
Zi~O 
NOi.) 
EXLJ 

UP"! 1 
r3PT2 
}-3i:JT3 

aPT4 

KUV 
i~r:O 

OVT 
aT\) 

F. I:~ 
D I:~ 
f-\ I ;\ 
rr-:T 
IDT 

OPD 
Oljl) 

0:.) f) 
OJ.) j) 
OJ.))) 
0~1) 

.)PJ) 

Q~D 

OPD 
OPD 

OPD 
OJ.JD 
QPD 
OPD 
OPD 

Gi:lf) 
OPD 
UPO 
GPD 
GPD 
OPO 
OPD 
OPD 
OPO 

OPO 
OPO 
O?O 
OPO 
01,10 
OPD 

O/.lD 
OPf) 

OPD 
OPIJ 

OPD 
QPO 
OPO 
OPD 

O/JD 
OPD 
Ot.)/) 

OPO 

oPt) 
Dj;' D 

OPD 
GPO 
GPD 

o I~ 6 (:) I'J Lj v) () B" 1 
(;; II 6 (1 (I) 611 (i) B.. 1 
t1 /16';lU020Ii .. l 
(I) /1 6 H 0 (/) '~d d.. 1 
'1 Lj 6 kl (1 (-, 6 (I) B .. 1 
(1 '16 (1 vJ 1 22 d.. 1 
(,) 1,600 14v)B .. 1 
H 'I h~H/) 1 6") B .. 1 
(iJ 46(1 1 (I) "HJ B" 1 
o LI 6(.) 0 4(/) 1 8 .. 1 

(10 1 C/J EH1 (10 B .. 2 
(1 Lj 1 f)(10C1VJ B" 2 
v) 4 3 0 0 (lJ t-l r-1 13 , 2 
o 5 1 (1 vJ v) ~j (:1 B .. 2 
()) 1 1 fH'} (lJ (1 (1 B .. 2 

04000(1)008 .. 2 
VJ 5~) (1 0 0 Q) vJ B .. 2 
(-) 7300{()vJ(18, 2 
f) 6eJ vJ(/j f~ r1 v) B, 2 
(1 7vJi/)(10 00B, 2 
(iJ 5 3(IJ0

'
ij(1v)B, 2 

(172~HJ v)vJ0 t3 .. 2 
(1 52 vJ 0 (3 0 vJ B, 2 
(i) 7'~0(10008 .. 2 

Vl66vJ0C1(1(18 .. 2" 1 
(1662(/HHH1B, 2 .. 1 
o (, 62 Lj{;j0 {1 B, 2, 1 
("67(~vJ(~(tJ0H,2 .. 1 
(1 6 72 0,(iJ (I) (1 8 , 2" 1 
(/) 6 7 1(1 (!HI) vJ a" 2, 1 

(-) ") (1 (,1 (;J (I) (/) (iJ 8 .. (1 
(;) (I) (I) (~ (/) (;) (:) (/l r] .. (,1 

(I) 2 (11 ('Jet) r,) "H:J i3 .. 0 
('J 2 3('JV'(-H1 v.) 8 .. 2 

(iJ 4(" 20 4r-Hh3 .. 1 
VJ 4 (/) :2!~ 2 () V) i:3, 1 
(I) 40 2{-} }(~(1 B .. 1 
04[/)200408 .. 1 

(;12 2 (~ ('H" ('.l 1 8, 1 
022000 H1i:3, 1 
vJ 2 2 (;J f1 1 fJ 1 B, 1 
022(1)1/) 10'18, 1 

(1!122v}f1~iJ2a .. 1 
~H'J 22 (i) i1 (I) Lj ~3.. 1 
11 fJ 2 2 (1 ~J 2 (1 13.. 1 
v) 4ft) 2(~H1(12B, 1 
0402(1(/)048 .. 1 

GI)''>Y A INTO X 
EXCHANGE X ANU A 
COpy t> INTO X 
COf)Y X INTO B 
EXCHANGE X AND B 
ST·)i\E EXtJONENT 
LOA!] EXPONENT 
EXCHANGE EXPONENTS 
COpy NEGATIVE Or A INTO A 
COpy A TO X, CLEAR A 

B~ANCH UNCONDITIONALLY 
INCREMENT INDEX AND 8RANCH 
MARK PLACE AND BRANCH 
RETUI\N ,i::H,ANCH 
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BRANCH AND HETUHN ri~OM INTEI<HUPT 

SKIP IF SIGNAL ~QT SET 
SKIP IF A EQUALS M 
SKIP IF A G~EATER THAN M 
REDUCE M, SKIP I~ NEGATIVE 
~KIP IF A EQUALS M ON B MASK 
SKIP I~ M NEGATIVE 
SKIP I~ M AND A DO NOT COMPARE ONES 
SKIP If M AND 8 DO NOT COMPARE ONES 
DIFfERENCE EXPONENTS AND SKIP 

RIGHT SHlFT AB 
RIGHT CYCL..E A8 
LOGICAL HIGHT SHIfT AS 
LEFT SHIfT AS 
L~::rT CYC~E Ati 
NORMALIZE AND DECREMENT X 

) 

HALT 
ZEr{O 

{ 

NO OP[i~ATION 

EXECUTE 

gr-.:EAKPO INT TEST 
i:3i-<EAKPO INT TEST .2 
dHEAKPOINT TEST 3 
B)(EAKPOINT TEST 4 

RESET OVEKFL.O~J. 

t~ECOKD EXPONENT 0 VEHFLO~oJ 
OVE~F'LOW TEST AND RESET 
o VI~:~FLO hi TEST ONLY 

ENABLE INTEHRUPT~ 
D I SABLE I N'(Et~i,LJI:>TS 
AHM/DISAi~M INTERHUPTS 
INTERRUPT ENABLED TEST 
INTERRUPT DISABLED TEST 



I-\LC ::J ' OJ..)!) 
DIsr .. ; Ofoll) 
/-\ ~~ C ~',I O)ol I) 
TOil I .. ; Vi) 0 

Ct~T!,'; OPD 
C ;~'i' ;:! OJ) D 
Cll':"! Or.J!) 
C I '(':j OPD 

f~OI.) 

i'J II:} 
1:) I i·1 
PI,\J 
PC)'C 
20,1 
i3 E 'f ~'J 
i:3KTt·J 

i)i..ll) 

OPI) 
Oi)D 
OiJI) 

UPi) 

OilD 
Or)!) 

OP/,) 

TSN Oi)1) 
CK,\) GPD 
CKF' OtJO 
L/~:,n OilD 
Lt{:,<2 OPD 
L;~r~3 OPO 

d 10 O,.)D 
BI{S OPD 
CIl) 01..)0 
CIT Ot.:!i) 
Cl~I~L OPD 
Dd I OPD 
Dl:30 i)PO 
DI,·,i I OPD 
o t'!l) O;J 0 
EXS OPD 
EXSYM OPO 
FA!) GPO 
FDV OPI) 
FF'AD .)PD 
FF'AI)D uPD 
FF!) I 01::10 
FFD 10 i)i:Jt) 

Flo D iJ Ot) 0 
F'FJ)\/D OPD 
F'Fi"ji-J O?D 
F,.,·'iP i) O? 0 
fF'Sd (')l.l D 
F'FSBD GPD 
FrSI OPD 
rrSIO OPO 
foi':P GPD 
F'SB OPO 

~) (.) 2 5~J(tHH1 t3" 1 
(1 (12(~ il vHi) (I) t3, 1 

C10212tH10H" 1 
(1 (/) 2 1 LII~ (10 B, 1 

0LIO 1 '10008, 1 
(i1 4 (,11 1 (;") (1 (,) H, 1 
o 4 (/J 1 2 (.10 (18, 1 
(-) 4 (,) 1 (1 ~J ", 0 13, 1 

(;, IJ (, (I' II) (1 (I) 0 B , 2 
(Ill :~"I(/H1(1t1 H, 2 
(132(',) (-) v) ~J(I) l:3, 2 
(i) 33 1;)(.) (i)(1) (1 B, 2 
tiJ 1 3l i j (,I) 'I) '1"J d, 2 
"J(I) 2l~j!~H1(i)!-H3, 2 
(Ij 4 d 2 (/) (1 1 0 H, 1 
f) 4 ~ J 2 1 ")(108, 1 

0(1222000B" 1 
lIJi12201 r~v)d, 1 
(1)(122(120(1 B" 1 
(i) ~) 22(1) 4~) I~ B, 1 
(iH122 1 0 (I) I:) B, 1 
(1 (122 1 4 (1 ~)i:3, 1 

5 7 6(i)(J~)0(1 a" 2 
5 7 3\;')(/H1(/)ti.) 8" 2 
5 6 1 iJ (1 (Ij (~ Ii) t3" 2 
53,~(,)t/l;;J(1(t)H" 2 
5 72(1lj0(J8 d, 2 
5'12~)vJOl~(iH:;" 2 
5 'I 3 l'J0 v} 0 0 8" 2 
5 4 II(JJ\'H10 (I) a, 2 
545(,-)(10(108'" 2 
5 S 2 t/) 0 (.) v1 f/) d " 2 
5 1 5 (~)(10 (1 0 B" 2 
5Sh"0(~000i:3" 2 
5 ?~3(1 (1 0 (10 i3, 2 
52'6!'i)'!J00H18" 2 
52UO~/J0;,JO r3" 2 
5 3 1 ('J n Ii) f1 ~j t3" 2 
5 1 LH~1 (1 (I) "HH3, 2 
5 3!/) (lJ (j (1 (1(113, 2 
522(ijV}v){i)vJ B, 2 
527000(i)(1B,2 
521 (1(10(1J0B" 2 
5 3 2 (-) (~ (I) 0 (1 B" 2 
5230(iJ(jl~(1i:3, 2 
533f1(/}0\.1)tt) B, 2 
51 3(,jFH~008" 2 
5 540(100(~B, 2 
55 5(/J00008, 2 

, . 
\.. f 
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ALEt\T CHANNEL W 
I) I ~.)GONNECT CHANNEL W 
ALE,~T TO STOHE ADDHESS IN CHANNEL ~J 

TE~MINATE OUTPUT ON CHANNEL W 

CHANN~L ACTIVE TEST 
CHANN~L W ERROR TEST 
CHANNEL W COUNT TEST 
CHANNEL W INTEH-RECORD TEST 

ENEHGIZE OUTPUT /J 
MINTO W UUFFEJ{ WHEN EMPTY 
W HUFFE~ INTO M WHEN FULL 
PAkALLEL INPUT 
PAHALLEL OUTPUT 
ENERGliE 00TPUT M 
W UUVFER ER~OR TEST 
W BUFFE~ HEADY TEST 

NORMAL TO ~ONITOR MODE 
CLOCK ON 
CLOCK OFF 
LQllD i~ELABE:LLING HEGISTEt~ 1 
LOAD RELABELLING REGISTER 2 
LOAD kELAl:lELL r'NG REG IS TEH 3 

BLOCK 1/0 
8t~ANCH TO SYSTEM 
CHAi<ACTEH I/O 
CHARACTER INPUT AND TEST 
CONTROL 
Di\UM 8LOCK INPUT 
DRUM BLOCK OUTPUT 
DkUM t'jORO INPUT 
DI~UM ~JOHD OUTPUT 
EXECUTE INSTRUCTION IN SYSTEM MODE 
EXS HELOCATED FROM SYMS IN MONITOH 
FLOATING ADD 
FLOATING DIVIDE 
FLOATING ADD WITH FA 
FLOATING ADD,X DOUBLED 
FLOATING DIVIDE INVERTED WITH FA 
FLOATING DIVIDE INVERTEDIX DOUBLED 
FLOATING DIVIDE WITH FA 
FLOATING OIVIDE,X DOUBLED 
FLOATING MULTIPLY WITH FA 
FLOAT ING MUL T IPL Y" X DOUI3LED 
FLOATING SUBTRACT WITH FA 
FLOATING SU8TRACT,X DOU8~[D 
FLOATING SU3TriACT INVERTED WITH FA 
FLOATING SU8TRACT INVE~TED,X DOUBLED 
FLOATING MULTIPLY 
FLOATING SUBT~ACT" 



GCl) 01->0 5 3 7 f;) r', !I) Dr;) 13 , 2 

GCI OPD 5 6 5 (1 l'J 0 0 (~ B , 2 
ISC ·OPD 5LJOVlVJ00vH3,2 
1ST OPD 5 S (I) (-) (~ (() v) ~ B, 2 
LAS OPO 5460(10~10B, 2 
LD;J OPD 56600000/3,2 
LDFf.'1 OrO 524(,}(i)OfH~B, 2 
UJPI'-lD oeD " 5 1 6 0 rj(;J n (') i3 , 2 
OST D).) I) 5 5 1 (t) 11 (I) 0 19 1-3 , 2 
SAS OPD . 5 /1 !~1 (1 (i) C:i 0 B , 2 
Sdla-1 OPt) 5 7(1Jl1f.,000 i:3, 2 
S8r~R OPD (151 LJ{i)000B, 2 
SIC OPD 5 /~ 1 (i) (i) (1 0 (1 B , 2 
SKS?': GPD 5630(1(/)0(il8,2 
Sf{SG OPD 562(iJ(tJl~0(18, 2 
STFivj Ot'D 52 5 (1 (i) (I} 0 (1 B , 2 
STFf.'lD GPD 5 1 7 (lHJ (1)(10 B , 2 
STI OPO 5 3 60 (:) (1) 011 B , 2 
STP OPD 5 6 7 (1 (t) v) ~) '1 8 , 2 
Tel Oi.JD 57400(1v)08,2 
TCO OPD 5 7 50 (1 (i) (I) [-j B .. 2 
! • .JCD OJ) 0 53 5(i)00 (i)(i) 8,2 
ltlCH OPO 5640000{1}B,2 
t'JC I GPD 55700v)0C'JB,2 
1,JlO OFf) 56000v)008" 2 

* DIRECTIVE DEPINITIONS: 

ASC OPO 
i3ES OIJ D 
BSS· GPD 
COpy GPD 
CRi:lT OI.)D 
DATA GPD 
FIILIS OPD 
DEC OPD 
DELSYM OPO 
ELSF: O?D 
ELSF OF> I) 

~:NIJ 01> D 
[NUr OJ·) j) 

I~ N ! H"j 0 P D 
r-:Nl)j~ Or>,) 
[(.) LJ OJ:> \) 

EXT OPO 
Fi-\EEZE 01)1) 
Fi~G'f O~D 

IDSNT OPD 
IF GPO 
LIST OJ.JD 
p.iACi~O O~D 

NAi-\G OPD 

(t), 2, (1 .. 1 
1,2 .. 0 .. 1 
2,2,(~, 1 
3,2 .. 0,1 
4,2,,(1,1 
5,2,0,1 
6,1,,0,,1 
7,1,(~J,1 

8,,1,'1,1 
9, 1 , ~j , 1 

1 (1 , 2, (1, 1 
1 1 , 1 , v)" 1 
12,1,(i},1 
1 3, 1 , rl), 1 
1 'I, 1 , (iJ, 1 
1 5,2, (;), 1 
1 h'~)' 0, 1 
17,1,0,1 
18,2,(,),1 
19,1,tJ,1 
20,2, v), 1 
21 .. 0,(i),1 
22,H,0,1 
23, 1 .. vJ, 1 

Al-4 

GET CHAf(ACTEt-( AND DECI~EM~:NT 

GET CHAHACTEH AND INCREMENT 
INTERNAL TO STKING CONV<FLOATING OUTPUT) 
INPUT F"HOM SPECIF'IF:D TELETYPE 
LOAD FROM SECONDAj~Y MEMOKY 
LOAD POINTF.H (AI:3) 

LOAD FLOATING ACCUMULATO}< 
LOAD FLOATING ACCUMULATOK,X DOU8LED 
OUTPUT TO SPECIfIED TELETYPE 
STOHE IN SECONDAi~Y MEMOHY 
SYSTEM 8HM 
SYSTEM Bf\R 
STt~ING TO INTERNAL CONV<FLOATING I Nj~ UT) 
SKIP IF" STRINGS It(~UAL 
SKIP IF' STRING GREATER 
STOf~E fLOATING ACCUMULATOK 
STORE FLOATING ACCUMULATOK"X 
SIMULATE TELETYPE INPUT 
STOHE POINTEH (AB) 
TELETYPE CHARACTER 
TELf.TYPE CHARACTER 
Wi~ I IE CHARACTER AND 
~"'R I TE CHARACTER 
WHITE CHARACTER AND 
WORD I/O 

ASCII STHING 
BLOCK END SYf.'lBOL 
BLOCK START SYMBOL 
~EGISTER CHANGE 
CONDITIONAL }~EPEAT 

DATA t~10 t~D 

FORT~AN II LIBRARY 

INPUT 
OUTPUT 

OECKEME'NT 

INCREMENT 

SET NUMBER RADIX TO 10 
DELETE SYMBOL 
ELSE 
EL.SE If 
END OF' P HOGt~AM 
ENI) I It' 
END MACl~O 

END HEPEAT 
EOUATE 
EXTEkNAL 
FREEZE "fABLES 
FOt~GET SYi-1S0L 
IDENTIfICATION SYMBOL 
IF' 
TURN ON LISTING 
MACRO DErINITION 
NUM8ER OF' ARGUMENTS 

DOUBLED 



NCHr< OPD 
LOCCNT OPO 
NOLlST OPD 
OCT OPD 
PO?D OPD 
RELOi·;G oeD 
HETREL QPD 
RPT OPD 
TEXT OPO 
LMt~Ci~O QPD 
GLOBAL OPO 
HEM OPO 
LOCAL OPD 
F"ixGTOP OPO 
CSECT OPD 
NdSS OPO 

:zE;~6: EQU 
:LC: EG)U 

F"RGT 

F"t~EEZE 

END 

24,0,0 .. 1 
25,2 .. 0,1 
26,,~J .. 0 .. 1 
21 .. 1 .. 0 .. 1 
25,2,0,1 
29,2,0,1 
3'1,1,0,1 
31,2;'0 .. 1 
32 .. 2 .. 0 .. 1 
33 .. 0,,0,,1 : .... _ ...... 
34,,1,,9.),,1 
35 .. 2,,0,1 
36 .. 1,,0,1 
37 .. 2",0,1 
38 .. 2,,0 .. 1 
39 .. 2,,0,,1 

* :ZERO: 
:ZERO: .. :l.C: 

NUMBER OF CHAR~CTE~S 
LOCATION COUNTER 
TURN OFF LISTING 
SET NUMBER RADIX TO 6 
POP DEFINITION 
HELATIVE OHIGIN 
RETRIEVE ORIGIN 
REPEAT 

Al-S 

STRING (FOUR CHARACTERS PER WORD) 
-ALTERNATIVE MACRO·DE~·N 
SET GLOI:3AL MODE 
PRINT REMARK ON TEXT FILE 
SET LOCAL MODE 
rORGET SELECTED OPCODES 
CONTROL SECTION 
NONCOMMUNICATIVE BSS 

" "LAST LINE Or NAHP INITIALIZATION PROGR 


