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>C/PRIMES(P)/W 
.1121' 	PRIMES(P) 	1 

1.12) 	PRIMES(P1 

<CF 1 LE> 1 3.3b. 07. 	11091.k30. OK 
WTN  

}ND 00000QBO 

22 STATS COMPILIW 
**RUN 
TYPi 	kRIMES LIMIT.13 FORMAT PLEASE 
->20 
PRIMES UP TO 20 

2 	3 	5 	L 	U 	13 17 	19 

STOPPED: LINE 1 .20 
SAVE 

 
DEMO 

DEMO & 
DEMO 	1 	. 39 To 2 	1 0 0.L  80. 

I. 	1 	 EgE,h  5Igyg I-QQO) s ?. 	9): 
1. 2 	WR1TE(820O) 
1 . 	3 	2OOi'ORMAT(1X L  TXEE efilMES LIMIT,13URPMAL  PLtfASI 	1 
1. 	4 	EAD(t,10O)LI$ 
1. 5 	100 FORMAT(13) 
1,6 	0 	1I 	:1,LIM 
:1. 	7 	1 SIEVE(I) 	0 
1,8 	PO 
1. 	9 	• 	DO 22 1 L1M 
1.10 	1F(S1EVE(I) 	.NE. 0) GO TO 2 

1 .12 	PBIMES(P) = I 
1.13 	D03 J =1 s  L4M,I 
L1L 	3 	SIEVE(J) 	1 
L15 	. 2CONflNUE 
146. 	— R -l o --%--kf8-lTEj.A, 
1d4IZL 'U) 
1_1p 
1.19 	.2 .  FOF(MAT(/( 1X r 8(1iX))) 
1.20 	STOP 
1.21 	END 
1.22 	'END 
1.23 	*STP 
STOP EEASON0 	COST 	9 	TIME 13.40.47. 	11.01.80. 
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::Exampless of Use of Stream Definition Commands 

Of 	the 	commands'described 	in 	this 	section, 	only 	DEi.Iitu 	ar: 
DE 4INE,OUTUT 	are normally 	used 	as 	job 	control 	commands. 	1I'1.LTAO 
cannot sensibly be used as 	it 	leaves 	all 	streams 	undefined. 	and 	so 
there 	is 	nowhere from 	which 	further 	commands 	could 	be 	read. 
CUANG.DEST cannot be used easily as the command interpreter does not 
provide any facility for representing vectors. 	The 	following examples show 	

the 	use 	of DEFINE.INPUT 	and 	DEFINE.OuTUT 	in 	some 	common 
situations . 

i) Dl '0. This 	is 	the 	command 	used 	automatically 
: at the start of a 	batch 	job, 	to 	inialise 

its 	default 	input 	stream. 	A 	message 
input 	stream 	is 	defined, 	with 	all 
terminators 	suppressed 	except 	the 	last, 
Any attempt 	to 	read 	a 	new 	section 	with 
no message present results in a trap. 

ii) Dl 0 	%100 This 	is 	used 	automatically at 	the 	start 
of an 	interactive 	job to 	initialise 	its 
default 	input 	stream. 	The 	difference 
between 	this 	and 	(1) 	is 	that 	in 	this 
case, 	reading 	a 	new 	section 	with 	no 
message 	present 	results 	in 	a 	prompt 
being 	output 	on 	stream 	0 9 	and 	the 

process 	being 	halted 	until 	a 	message 
arrives. 

iii) D1.1 MFY This 	assigns 	the 	file 	MiY 	to 	stream 	1. 
:• 	. This 	is 	the 	kind 	of 	commandnormally 

used 	to 	set 	up 	input 	streams 	prior 	to 
entering a user program. 

iv) DI 2 MFOO %1OO This assigns the sequence of files MFOO, 
MFOI, 	... 	to input stream 2. 	A trap will 
be generated if, on trying to read a new 
section, 	the 	required 	file 	is 	found not 
to exist. 

V) Di 5 This is similar to case 	(iii) 	above, 	but 
the 	current 	file 	is 	assigned 	to 	stream 
5. 

vi) DO 0 LPT* This 	is 	the 	command 	used 	automatically 
at 	the 	start 	of 	a 	batch 	job, 	to 

initialise 	its 	default 	output 	stream. 	A 
long message stream of one section, with 
an 	installation 	size 	limit, 	arid 
directed 	at 	the 	lineprinter 	control 
process, is defined. 

vii) DO 0 0 0100. This 	is 	the 	command 	used 	automatically 
at 	the 	start 	of an 	interactive 	job, 	to 
initialise 	its 	default 	output 	stream. 	A 
short 	message 	stream 	is 	defined, 
synchronised with the output so that the 
process 	awaits 	printing 	of 	each 	output 
section 	before 	continuing, 	Each, 	section 

-39- 
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. 	

xamp1es o 	Automatic Streaw Definition 

. 	 Many of the examples given in Chapter 2 were in fact special cases of 
this facility. 

i) NW FILX FILEX 	is 	an 	automatically 	assigned 	output 
. 	 . stream, directed at the file specified. 

ii) ALGOL F1UX An 	automatically 	assigned 	input 	stream, 
causes 	the 	source 	program 	on 	FILJEX 	to 	be 
compiled. 

iii): -EDIT FIL:X 	FILLY 	Automatically 	assigned 	input 	and 	output 
streams, FILEX is edited to produce FILEY. 

iv) FORTRAN This causes the source program on the current 
. tile to be compiled if one 	exists, 	otherwise 

. 	 . the 	source 	program 	is 	taken 	from 	the 
currently selected input stream. 

v) EDIT The 	current 	file 	(if one 	exists) 	is 	edited, 
. to produoe a new current file. 	In this case, 

.. 	 .. if 	no 	current 	file 	exists, 	a 	fault 	is 
generated. 

vi) LF TILE 	LPT* The 	input 	stream 	is 	from 	the 	FILEX, 	the 
f 	 . output 	stream 	is 	set 	up, 	with 	default 

parameters, to the lineprinter. 
V34) LF FILE 	STRI' In this case, the output stream is defined to 

be 	stream 	1 , 	which 	must 	have 	been 	set 	up 
. 

previously 	by 	a 	DEFINE.OUTPUT 	command. 	This 
. . 

, is 	useful 	(a) 	if 	it 	is 	required 	to 	use 	an 
output Stream with parameters other than the 

.. defaults, for example one with more than one 
. 

section, and (b) if it is required to append 
the liiting to the end of a stream which has 

: aea4y. some output on it. 
. viii) LF The 	current 	file 	Is 	listed 	on 	the 

au 	 output 	stream 	(cJ', 	V 

. above). 	A 	fault 	is 	generated 	if 	no 	current 
. f1e exists. 
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This 	procedure 	returns 	a 32..bit 	index , into 	the 	current 	output 
stream. This may be used subsequently as a parameter to SkTU.13POS 

18) BREAK.OUTPUT(I) BO 

This 	procedure 	terminates the 	current 	section 	of 	the 	specified 
output stream, and dispatches it to its destination. 	Pt 	specifies the 
output 	stream 	to 	be 	broken, where 	-1 	indicates 	that 	the 	currently 
selected stream is to be 	broken. 	In the case 	of breaking 	output 	on 
the last section of a stream (as 	determined 	by 	its 	section 	count), 
furtherattempts 	to 	output to 	it 	will 	generate 	a 	trap 	(OUTPUT 
EXCEEDED). BREAK.OUTPUT has no effect on an undefined stream. 

. 	

19) OUT .HDhC') 

This procedure 	replaces the header of the current output 	stream by 
the 	string 	in 	Fl. 	It 	has 	no effect 	in 	the 	case 	of 	an 	unbuffered 

, 	

outputstream. 
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'BEQONE''INTEGE1' 	I,J,K; 

can be corrected by 

: D/BGONE/I/BEGIN/ 

: or, 	provided that the string ONE does not occur before 	the spelling 
mistake, by 

D/ONE/I/IN/ 

I The 'INSERT 	command,(I) 

I Examples of the use of the insert command have already been given 
in the preceding section. Its action, as in the case of line editing, 

;. is simply, to insert all the characters in the string into the output 
stream. 

. 
Strings 	used in context-editing commands may, 	of course, 	contain 

newline and newpage symbols as in the line editing commands. The most 
common use of the 	context 	editing commands, 	however, 	is 	to 	correct 
small errors within a line. 	Care should be taken in context editing 

.' to avoid deleting the final newline character of a page or file. 

Summary of Context 	.ting Syntax (by example) 

. 1. B'CONTEXT' 	Copy to immediately before the string CONTEXT. 

2. MEND! 	Copy to immediately after the string END. 
3. D/XYZ/ 	Delete the next occurrence of the string XYZ, 

by copying to its start and skipping to its end. 
LI. 	I/CHABS/ 	Insert the string CHARS into the output. 

5*4 	OTHER COMMANDS 

The  following commands are not actually editing commands, 	but perform 
other useful functions. 

The 'WINDOW' command 	(W) 

The 	window 	command 	allows 	sections 	of 	the 	edited 	output 	to 	be 
printed 	on 	the 	monitor 	stream. 	In 	offline 	operation, 	all 	altered 
pages are normally listed on the monitor stream after the commands. 
The appearance of any W command will inhibit this listing of altered 
pages. 
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This 	command 	has 	a 	filename 	as 	its 	parameter, 	and 	causes 	the... 
editor to switch its input to the start of' the named tile. Note that 
there is no way of returning to the previously selected 	file other 
than by a further Merge command, 	which will return to the 	tart 	of 
the file. 

; The QUIT command 	(Q) 

This command may be used to abandon an edit without updating the 
output 	file. 	It 	is 	useful 	as 	an 	emergency 	exit 	in 	the 	case 	of 

I d. isastrous errors. 

5909 REPETITION OF COMMANDS 

: Any sequence of commands may be repeated a specified number of times 
: by 	enclosing 	the 	sequence 	in 	brackets 	C) 	with 	a 	repetition 	count, 

e.g., 

00 S + I I/'  COMMENT '/) 	will insert the string 'COMMENT' at the 
start of each of the next 10 lines. 

(8 D/INTER/I/INTEGER/) 	will correct a mis-spelling which has 
been made 8 times. 

Instead of the repetition count, any of the following may be used 

L 	Meaning repeat. - 4ntil a newlirie is encountered in 
j the input stream. 

P 	Meaning repeat until a newpage is encountered in 
the input stream. 

F 	Meaning repeat until the end of the input stream 
is encountered. 

When using the L and P repetition options, 	the pointersare left 
at the startof the next line or page. Thus for example:-. 

; 
C2.1 	(P 0 	'E' 	I 	'X') 

will replace all 	''s on page 2 by 'X's leaving the input and output 
: pointers at the top of page 3 (line 1). 

;I 
Note that the only effect of the (L, 	(P - options is to restrict the 

range - pa,  context 	searches to the current 	line orge respectively. 
Thus 	they 	may not 	operate 	correctly 	if 	searches 	for 	explicit 	line 
numbers are used within the repetition. 

Examples 
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keyword, 	and 	continues until 	the 	start 	of 	the 	next 	statement. 	The 
keywords 	can 	be 	abbreviated 	to 	single 	letters since 	they 	are 
recognited by the first letter only; 	after 	that, 	all characters up to 
the 	next 	space 	or 	decimal 	digit 	are 	ignored. A 	complete 	chart 
description consists of 

A TITLE statement 
One or more COLUMN statements 
Zero or more ROW statements 
Zero or more FLOW statements 
Zero or more PARAMETER statements 
One or more BOX statements 
An END statement. 

These 	individual statements 	are 	described below 	and 	are 
Illustrated 	by 	examples taken 	from 	the 	encoding of 	the 	following 
diagrams. 

TEXT( IILE1OUTFILEEVWE) 

SEØ FUIP DEVICE MJ?BER ORD 
CH 

PFKUSS WMING SEOWLUMU 
=01*1*2 EsiI±J 

r 	MOTE 	LIRENT SThEAflS 
av 

=REW4_ 
AM WIGN ECT 1W I1X1WTF1U 4---_i 

COP) 
 Aft TEST  

UP 
II ING  1 1 WT V$P  CH TO "M ES 

f .----  AIN 
 W ILI W-ERt 

- 

as IT 
iiT!] k!; 	E:L_ 2L J

PERMITTING 

Is LINE FORMAT  
UM. CONTROL110 

PRINT BIJEFEFI (DOCO113J 

EE r SThEAflS 	I 
ILECT RESE 	ORIGINAL SIREAI'IS L-- 	---,---J 

EXIT 
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keyword, 	and 	continues until 	the 	start 	of the 	next 	statement. 	The 
keywords 	can 	be 	abbreviated 	to 	single 	letters 	since 	they 	are 
recognised by the first letter only; after that 	all characters up to 
the 	next 	space 	or 	decimal 	digit 	are 	ignored. 	A 	complete 	chart 
description consists of 

A TITLE statement 
One or more COLUMN statements 
Zero or more ROW statements 
Zero or more FLOW statements 	. 

Zero or more PARAMETER statements 
One or more BOX statements 
An END statement. 

These 	individual statements 	are'described 	below 	and 	are 
Illustrated 	by 	examples taken 	from 	the 	encoding 	of 	the 	following 
diagrams. 

TEIT( IM1LE,ouThILE,QEvIcE) 

; kiiki  

EE*L E:!si4E1 
 =EW.TMOTE URRT SIIEAflS ! 	1ç;J 

L!!L!1EcT 11!4E/cJri!!J  

— 9 Te ~Clefvne-=, <-Wp-j~ sp MT 	TMW>L _ 

1%2 LIWE 
Up  

(MVICE PWITTIK) COPT YSP  CH TO BWFER  =C;PT V KMT  WOFO  SWITCHES  

L 
AQ 

F 	NEXT bORfl JNL Mff 	f  T L T- . 

IEW UK/ 
Wn SWITM  

71 
BWFB  EM04J]  112 LINE 000 

lob (MVICE  PM,  ITTI19) 

c4s-a- 
UNEFORIIAT 

R CON:1R0u.Eo 	T 
1. 	ask*-"-  

PftINT BUFFER tDOCOi1.33 LE 
r• - 	SThEAtIS 
jSLECT ORICINAL STAIAflS 

----- 

ciD 
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PROC TEXT(iNFILEOtJTFILEQEYICE) 
uOOCO'14.1.1 

: :OEcLARATIONS1 

WILE DEYMSEDEVVI 	DEVICE 00 

O%>ICUUNT=>PCOUNT::>(LSW:>PAGE.GAP? 
2 => BGAP 	3 => SCM' , 

5=>  BIND 	4=>MARGIN  
tS!2EStDE003 	MARGIN => LSIZEi  

PSIZESLDEVNO3 = 	PSIZE # ZFE L 	tJt$Wi 
•1 z> B(ffPTh :> LINEPTR ; 
t$,w>AT,t*=>UP, 4 

t______________ '-•--• 	 . 
921$ 

£ CUBAENI4NPUT(J 	OLDiN$THEAfl, 
CURREN1OUTPUT( ) 	> QLOUU1STAEAfl AS$iGN.INPUTSThEAflUNF1LE) 	

> INSTREArI  
IF PWO It:  0 THEN EA1LiO) F! if HALFsLF 	I THEN A$SiGNOUTPUT$1REAfl(OUrFiLE) 	> QUTSTREAII (P 	IWFLI + BUFFPTFU 
1FPtrãO/OTHENFMLTI1)FI 1+L1NEPTR 

SELECT.OUTP%JT(OUTSTREM), Fl SELECT. INPUT( INSTREAfl)s 

iiiii.jiiiii 
f41  k T! W#LF I M 

- DOWN = 	9(JFL1 +> BlfPTR3? 
LIAUO, COPTCH(v 'F=Eiit;;, I +)Th 

- 	4 IFULSW&161=OTHEN 
2 l 	IL$1J2EF &> ILSW 

Fl 010: 

49 O*INPTR, 
79 £> UL.$1 SMILE NEXTCH( ) 	CHI 	SR I 

WI 	TABCH 1= 'r F= EQI 00 IF RI*FPTR >= 0 THEN 
INSTII(1 :> INBUFFLIPI'TR], OUT8LFF(0) 

1+> INP1R 	 T Fl 
2 00 

IF+ LL SW A 8 	0 IMTR 	> 	OROLTHO = 	OIJTPTR, T IF LSIZE > (LINEPTR + 	LTIj) -' 	--- 
N SELECIajNPUT(OtjO.INSTREAII)? 

SELECTOUTPIJT(QUJ.OLJTSTBEAf1) s 
RELEAS.DPUT( INSTREM); OUTBIJFF(O 9REM.OUTPUT(O$JTSTREA1i) 

LO1.i 
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A list of titles of the charts to be drawn should appear on the 



MUSS USER MANUAL 



MUSS USER MANUAL 



MUSS USER MANUAL 



MUSS USER MANUAL 



MUSS USER MANUAL 



I T 

MUSS USER MANUAL 



MUSS USER MANUAL 

Q Quit : end run.ime diagnostics and revert to job cont 4 	 rol 
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After the storage requirements have 	been specified for a set of 
modules that require to be linked, they are compiled by a sequence of 
calls on the MUSL compiler one for each module. 	Unless the defaults 
described 	in 	9.1.7 	are 	adequate 	each 	module 	should 	be 	preceded 	by 
calls 	on 	TL..LOAD 	to 	cause 	proper 	placement 	of 	its 	Areas. 	As 	the 
compilation 	proceeds, 	the 	code 	and 	data 	items 	of 	the 	areas 	will 
accumulate in their respective segments. 	If more than one area of a 
module is mapped into a given segment, 	some interleaving may occur, 
depending upon the placement of area selection directives 	(9.4.1) 	in 
the source. 

9.1.5 INITIALISATION 

It will be obvious from what has gone before that the MUTt.. procedures 
will 	require 	data 	structures 	that 	carry 	information 	across 	many 
individual 	MUTL 	procedure 	calls. 	These 	data 	structures 	must 	be 
initialised, therefore at the start of a compilation the procedure ¶11 
(MODE) 	should 	be 	called. 	Also there are some final checks required 

' 	 after the last module of a compile job and the procedure TLEND must 
be called. 

94 1.96 MODES.-Of COMPILATION 

For a 'normal' compilation of a user program the value 0 for the MODE 
parameter 	of 	TL 	selects 	appropriate 	options. 	The 	full 	range 	of 
options are desoribed in the MUlL Manual. 

9 	L THE COMMAND STRUCTURE OF A TYPICAL COMPILE JOB 

In the most general case the sequence of commands required to control 
a compilation would be 

a call onTL 
one call on TL.SEG for each segment 
one call on TL.LOAD for each area of the 1st module 
a call on MIJSL to compile the 1st module 
a further sequence of calls on TL.L.OAD followed 
by a call on MUSL for each additional module 
finally a call on TL.END. 

When TL is called with a 'normal 	MODE, segment 0 is automatically.  
created (for code) and area I is automatically mapped into it at the 
start 	of each module0 	As 	stated 	earlier, 	area 	0 	is 	the 	procedure 
stack, and its plaoement in store is controlled by MUTL. That is area 
0 cannot be mapped into a user created segment. 	Thus, 	for a simple 
program TLJ.SEG and TL.LOAD calls are not necessary. 

1O4- 
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statements that express computations 
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In the declaration of vectors the CONST siiou1d have an integer 
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any one of the integers addressed could be acce8sed thus: 

name2 [subscript) 

,. If a reference to a variable is to be created then its name 	is 

j preceded by an 	Thus 

'riame1"[4) => name2[3) 

. computes the address of the 	14th element 	of the 	vector, of 	integers 
I whose address is given by namel and assigns it to the 3rd element of 

the vector of addresses narne2. 

: When a variable is a field of an aggregate type its CONTEXT must 
also be given. E.g. 

: SPN OF IOCONTEI) 

I If it is required to access an element of a vector which is itself 
a field in an element of a vector, 	for example an 	element of the 

I MBUFF defined in 9.5, the notation is: 

j MBUFF[IJ3 OF IOCONT(I) 

meaning the Jth element of the MUFF in the Ith (aggregate) element 
. of IOCONT. 

In general 	aggregate types can be nested to an arbitrary depth, 
hence, 	CONTEXT is defined recursively. 	It should be noted that the 

. last 	name 	given 	in 	the 	specification of a 	variable 	refers 	to 	an 
; instance of a declared object, whereas the preceding names are field 

J names. Any of these names might be subscripted and/or dereferericed, 

! The 	repetition 	of 	the 	full 	specification, 	when 	a 	series 	of 
. operation$are performed on a variable embedded in a STRUCTURE, 	is 
I tedious. The FIELD.DEC described in 9 	allows them to be accessed - 

through their field names only 

: 9.6.2 CONSTANTS 

These were described in 9,3. Any of the usual forms are permitted but 
they must be type compatible with the context in which they appear 

: (see 9.702). 

9,6.3 FIELD DECLARATIONS 
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9.7.2 TYPE 

The UPE of arithmetic used in evaluating a computation is determined 
by its operands. In any COMPUTATION (or COMPARISON) the TYPE and size 
ot the operands must 	be compatible. 	Obviously 	if 	they 	are 	all 	the 
same, they are compatible, but there will be automatic type and size 
conversion in some other Oa8eS. 

For any computation the compiler determines .a computation type 	by 
looking ahead up to and including the first 	'assigned to' 	operand, or 
the end of the computation if this occurs first. 	The operand of the 
largest 	type 	determines the 	computation 	type. The 	possible 
computation types are INTEGER (size 	16/32/64), 	REAL 	(size 	32/64/128), 
user defined types and the permissible address types (any REAL type 
is considered larger than any INTGR type). 	however, the operations 
available are in some case restricted as shown in the table below (I 
ind,icates,allowed x indicates not allowed). 

XAL(32/64/128) INT1G(16/32) INTEGtf((64) 	USi/i&DDR TYPES.  
+ 	 I I x x 
- 	 I I x x 

I I x x 
I 	 I I x x 
& 	 x I I x 
! 	 x I I x 

x I I x 
x x 
x x 

+> 	 I I x x 
..> 	/ I x x 
*> 	 I I x x 
I> 	I I x x 
&> 	x I I x 
!> 	x I I x 
..=> 	x , I x 
=> 	I I I I 
-.:> 	I I x x 

x x 
<(.. 	x I I x 
•'?> 	x I I x 

Type conversions are permitted only as follows 
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I 
traps will be handled as any other high level language trap 	A fault 

message usually accompanies 	such a trap. 	Th.. 	Fortran 	run-time 	system 
uses 	trap 	number 	6 	for 	any 	input/output 	faults. 	A 	list 	of 	Fortran 
trap 6 reasons is given below. 

101 inconsistant field descriptor for input/output list item,  
102 illegal character in list directed complex character. 
103 Illegal use of null value in list directed complex constant. 
104 Attempted read beyond end of record. 
105 No field descriptor for input/output list item. 
106 Illegal character in integer or exponent. 
107 Illegal value separator. 
108 Illegal use of repeat counts. 
1.09, Zero repeat count not allowed. 
110 As 104. 
111 Illegal character in logical item. 
112 Illegal character 	in repeat count".) 
113 missing from a repeat count. 
114 Illegal character in a real. 
115 Illegal sign in integer or exponent. 
lib Attempted write beyond end of record. 
117 illegal carriage control char on output. 
118 Illegal run time format. 
119 Format label specified not defined. 
120 No digit following sign. 
121 Heading beyond sequential ENDeILE record. 
122 Illegal unit access. 
123 Invalid parameter in OPEN* 
124 invalid parameter in CLOSE. 
125 Writing Direct Access record of wrong length. 
126 Writing beyond sequential record. 
127 Invalid unit number. 
12b Too many units connected. 
129 Invalid Fortran file format. 

10.5 COMPILER DIRECTIVES 

Compiler directives are Fortran statements 	(and therefore start after 
column 6) 	which commence with an 	asterisk. 	They 	take 	effect 	at 	the 
point they 	occur 	during 	the 	compilation 	of 	the 	Fortran 	source 
program. As with all other Fortran statements they may be contained 
with continuation lines, 	and only columns 	772 	are 	sign 	cant; 	All 
spaces, blank lines and comments within 	the 	directives 	are 	ignored, 
in a similar way. 

10.5.1 End of Program 

The *END directive is used to mark the end of the Fortran program, as 
an alternative to the EOT character. 

...1A4 
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assumed. 	This procedure may 	be 	used 	for both program connected and 
pre-connected 	units. 	At 	present 	the 	ability 	to 	call 	library 
procedures from Fortran is not 	implemented, 	so 	?lO.&T. UNIT, REC.L is 
currently inaccessible. 

10.7 lMiLMkNTATlON DEPENDENCE 

10.7.1 Accuracy 

10.7.101 	t4U5 

On MU5 INTEGER is in the range _2**31  to 2*131, 	REAL has a mantissa 
of 52 binary digits (approx 15 decimal digits) with an exponent range 
.60 1-:024 	to 	16**(_102 44) 	which 	give 	a 	maximum 	decimal 	magnitude 	of 
10**101233 approximately. 

DOUBLE 	PRECISION 	has 	an 	accuracy. 	of 	31 	decimal 	digits 
approximately. 

10.7.1.2 MU6G 

On MU60 INTEGER is in the range 	2**31  to 2*31 9 	1AL has a mantissa 
of 24 binary digits (approx 7 decimal digits) with an exponent range 
16**61 	to 16*(.64) which gives a maximum decimal magnitude of 1077 
approximately. 

DOUBL4i; 	iucisiot 	has 	an 	accuracy 	of 	16 	decimal 	dig 
approximately. 

10,7.2 Stop and Pause 

For STOP and PAUSE statements with no arguments, a caption indicating 
that the program has stopped or paused together with source program 
line number of the STOP or PAUSE statement is output on stream zeros 
When STOP and L'AUS 	have arguments the string of digits or characters 
is output with the caption. 

After obeying a STOP or PAUSE control 	exits from the program to 
the 	caller. 	A 	paused 	program 	may 	be 	reentered 	by 	the 	command 
CONTINUE, 
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CHAPTER 15 1Ni11PhOCt!S COMMUNUCAIIONS 
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CHAPTER 17 DISC AND MAGNETIC, TAPE tAC1LI1It3 
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SUBORDS 	. 

1) CREATE USER(II) 

This command creates a new user with the name specified in Fl as a 
subordinate of the current user The name must be unique within the 
installation 

2) ERASE USER(II) 

Removes the subordinate user with name P1 from the system The 
subordinate's balances of consumables and maxima of re-usables are 
added to the current user's corresponding values The subordinate 
must not have any subordinates 

3 ) SET UZEfi PAfIAM( II , I , I) 

This procedure re-distributes a resource balance, maximum or 
income between a user and one of his subordinates P1 contains the 
name of the user, P2 is the parameter number, P3 is the amount to 
which the parameter is to be set The change must not cause either 
user to overdraw his balance, or exceed his income or maximum 

k) NEW ?ASSWORD(II,II) 

Changes the password of the current user (P2 zero) or one of his 
subordinates (P2 is usernaine) to the value in P1 

5) CATALOGUE USES(I) 

Returns a new segment containing a table at information on the 
current user and his subordinates (it any) There is one entry for 
each subordinate and a subordinate's subordinates immediately follow 
his entry (defined recursively) The format of each entry in the 
table is 
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APPENDIX 1 	INDEX OF COMMANDS 

Command Abbreviation Chapters 

BACKUP.FILE 5 
: 	 BREAK.INUT SI 4 

BREAK.OUTPUT 60 '4 
CANT DO 20 
CAPTION CAP 4 
CATALO0U.FILS . 5 
CATALOGUE . PROCESSES 14 
CATALOOU . USERS 19 
CHANGE.* ACCESS 13 CHANQE.DEST 

3 
CHANGESSIZE 13 
C}iANGE.X.SIZE 13 
COBOL 8, 	11 
CO?X.BLOCK 13 
COPy*FiLE CF 2 
COPY .TAPE, 17 
CREATE. PROCESS 14 
CEAT . SEGMENT 13 CRATE.USR 

19 
CREATE X SEGMENT 13 
CURRENT.INPUT '4 
CURRENT.OUTPUT '4 
DEFINE INPUT DI 3 
DEFINE 110 DIO 3 
DFINE.0UT?UT DO 3 
DEFINE .STRING .INPUT DSI 3 
DEFINE. STRING *OUTPUT DSO 3 
DELETE-  DEL 2 
DELET.FIL 5 
DEL.TE.LIB 2, 8 DELETE.PROG 

B 
DEUT.USER 19 
DRAW 6 
DRIV.PERI 20 
ECHO .LINE 14 
EDIT ED 2, 	5 
ED READ 1 
ED.WRIE 17 
END.ItWUT El 3 
END .OUTPUT £0 3 

NTEE.TRA? 7 
ERASI.USER 19 
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Command Abbreviation 	Chapter. 

MAP 13 
MOUNT 17 
MT READ 17 
MTJtEWIND 17 
MT.SKIP 17 
MTØSKIP.TM 17 
MT.WRITE 17 
MT.WRIT.TM  17 
MUSL 8, 9 
NEW 2 
NEWLINS NL 
NEW *PASSWORD 19 
NW.USER 19 
NEXT.C}( 4 
o.Pos 4 
OLD 2 
o.MODE; 4 
OPEN.DIR 5 
OPENPFILE 5 
Q.Pos 5 
O.SEG 4 
OUT.BACKS?ACE 4 
OUT  4 
OUT.BIN.S 4 
OUT CH Li 
OUT.DATE Li 
OUT.FN Li 
QUT.um) 14 
OUT.HEX 14 
OUT .I 14 
OUT.LINE 14 
OUT.LINE.NO  . 	 4 
OUT.M 7 
OUT.NAME LI 
OUT.00T Li 
OUTIREC 4 
OUT.STACK Li 
OUT.STATS 18 
OUT.T 7 
OUT.TD LI 
OUT.TIME; LI 
OUT.UNIT 
O.VEC LI 
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Command 	 Abbreviation 	Chapter 

PASCAL  
PAYOUT 19 
PERMIT 5 
PPC.CMD 2 
PPC.SEQ 2 
PRO  4 
RD.DEBUG 7 
ED.  DUMP. 7 
RD TRAP 7 
RAD.CH .STATUS 15 
READ *FILE 17 
READ *FILE . STATUS 5 
RAD.INT.TRAP 	 . 14 
READ MESSAGE 15 
READ.PBOC$S.STATUS 
READ . fECOVERY . STATUS 7 
READ SEGMENT .STATUS 13 
READITAPE 17 
R1AD.TIME 
1EAD.TEAP 7 
RELABEL 20 
RELEASE 17 
RELEASE SEGMENT 13 
REMOTE.DIR 5 
RENAME 	 REN 2 
RENAMESFILE 5 
RUN 2 
RUN JOB 2 
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Command Abbreviation Chapter.  

SAVE 2 
SECURLFILE 5 
SELECT . DOG 4 
SELECT.READER 4 
SELBCT.INPUT SI 4 
SELECT.OUT?UT SO 4 
SEND *MESSAGE 15 
ST.ACCOUNT 19 
ST.CH.STATUS 15 
SET.I.B?OS 4 
ST.INT.TRAP 14 
SET.O.BPOS 14 
ST *RECOVERY • STATUS 7 
8T. TIME ..AND . DATE 20 
SET.TIMEB . 14 
SET.TRAP 7 
ST.U$ER.PA1UM 19 
SKIP.LINE 14 
SPACES sp 14 
SPELL 6 
STOP ST? 2 
SUSPEND .PROCESS 14 
TERMINATE . PROCE8S 14 
TEXT 6 
TIME.AND.DATE 22 
WAIT 15 
WRIT.FIL 17 
WRITE.LABEL 17 
WRITE.TAPE 17 

-.193 



MUSS USER MANUAL 

APPENDIX 2 	CHARACTER CODES 

A standard character set, based on the ISO representation, is used on 
all the machines in the MU6 complex 

Hex Hex Hex Flex 
Code Code Code Code 

00 Null 20 space 40 @ 60 

01 SOH (start of heading) 21 1 41 A 61 a 
02 STX (start at text) 22 " 42 B 62 b 
03 EU (end of text) 23 I/ 43 C 63 c 
OLe EOT (end of transmission) 24 $ lk D 64 d 
05 ENQ (enquiry) 25 % 15 E 65 e 
06 ACK (acknowledge) 26 & 46 F 66 f 
07 BEL (bell) 27 ' 17 Q 67 g 
08 BS (backspace) 28 48 H 68 h 
09 HT (horizontal tab) 29 ) 49 I 69 i 
cm L1 	(line feed) 2A • 4A.' J 6A 3 
08 VT (vertical tab) 2D + 4B K 6B k 
OC FF (form feed) 2C , 4C L 6C 1 
CD CR (carriage return) 2D 4D M 60 m 
OE SO (shift out) 2 AE N 6E n 
OF SI (shift in) 2F I 4F 0 61 o 
10 PLE (data link escape). 30 0 50 1' 70 p 
11 DCI 31 1 51 Q 71 q 
12DC2 32 2 52 R 72 r 
13DC3 33 3 53 S 73 5 
1STOP 311 4 514 T  71  t 
15 NAK (negative acknowledge) 35 5 55 U 75 U 
16 SYN (synchronous idle) 36 6 56 V 76 v 
17 ETB (end of transmission block) 37 7 57 W 77 w 
18 CLCL (cancel) 38 8 58 X 78 x 
19 EM (end of medium) 39 9 59 X 79 y 
IA SUB (substitute) 3A 5A Z 7A z 
lB ESC (escape) 3B , 5B 7B { 
ic: FS (field seperator) 3C < 5C \ 7C I 
ID GS (group seperator) 3D : 5D i 'ID I 
IE fiS (record seperator) 3E > 5E 7E 
'IF US (unit seperator) 3F ' 5F 7F delete 
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