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B G I 

1'ITE.F 	VOLT( XIF:TEGER CHt..N,GAIN) 
LAC C (CI4f((S+GAI N((3) 
•EM T363 
ZR SULTA CC 
ZEO 	! FN VOLT 

RC4LFN RTIME 
A,2 

•t1OV_ is - (SP) 
EMT_321 ;! TIC IN R0,R1 
OV_ii s R5 

.'CV_(SP) .,R1 ; !RCSIGRE Ri 
*OV_i,34.(P1)!RIGr ORDER IN A 
*MoVR5936(Ri);!L0 	ORDER IN B 
A:A+i 	IF S<0 ;!SIGN BIT? 

;! MINUTES 
END 	!OF RTIME 

CROUTINE SETPGT(ZIJTCGCR x,urUT) 

X:UNIT => ON, X:Q => OFF 

RELA'Ye -- START COUNTING 
RELAY1 -- RESET TIMER 

*MOV 	1,- (SP) 
*'OVj4.(R1),R3 ;! X 
aMGVI4.(R1),RI 	! UNIT 
-EMT- 352 
•MOV(SP).5R1 
XEO ; ! SETPOT 

ITCSERFN IABS(INTEGER 1) 
1:-I ZIF 1<0 
ZRESULTI 
XEND ;!IABS 

REALFrJ ABS(ZREAL S) 
:-E 	1F B<3 
RESULT3 
CEND ;!ABs 

ZROUTI.E iAIT(I'JTEG&P. X) 
!.AITS X/50 SECS AND THEN RtTURNS 
!A SHOULD NOT EXCEED 32977 
LACC (X) 
—UT 375 
END 

%ROUTINE RINGBELLCZINTEGEP. 1 
INTEGER K 
CYCLE Ki91sI 

PRINT SYMBOL(7) 
LL IS CTRL C ON IT 

E.O;! OF RINGELL 

REALF 	;IAY.EP.EAL(XINTEGR AD) 
REAL X 

•OV_14. ( Ri), P2 
•MOV3A,R3 
ACU_Ri,P 3 
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StiLT 
MAiKEREAL 

%NOuTIN:SPEC PRI:TFL(%REAL X,ZINTE(,ER N) 
LFr; MD(kEAL X) 

•B I C_: 100110 , 14 • (Ri 
%RESULTX 
%ENC ; ! OF FN MOD 

%ROUTI.'.'E' PRINT(ZP.EAL X,XINTEGER N,M) 
OJNINTEGER IMAx32767; !MAX INTEGER IN ONE YORD. 
REAL Y,Z,ROUND 
%INTEGER 	I,J,L,SIN,DP; 	! OP 	=DECIMAL 	POINT 
M:4 	IF 	>4 	op=C; ! 	DEAL 	WITH 	STUPID 	PARAKS 
IF 	P<=I 	.THEN 	N:i 	 ' DEAL 	61TH 	STUPID 	PARAMS 
yMcD(x); 	 ! ALL 	WORK 	DONE 	WITH 	V 
ROUND 	(1/2)/10t.M; ! 	ROUNDING 	FACTOR 
'IF 	Y>IAX 	lINEN 	XSTART 
PRINTFL(X,M); 	IRETURN; 	IFINISH 
I:O;z1 	y=y.PouNo; 
COUNT LEADING 	PLACES: 

NO 	DANGER 	CF 	OVEPFLC'. 	HERE 
hF 	YZ 	ZTHEY 	-, 	COUNT 	LEADING PLACES 

O.K 	FOR 	ZERO 	O. 	-YE 	SPACES 
SIGN' 	'; 	 ! '+' 	IMPLIED 
lIE 	X(I 	lINEN 	SIGN'-' 
PRINT 	SYBOL(SIGN) 
J:I-1 	ZlC*.J 
NEXT 	DIIT 
L=INT 	PT(YIZ) ; 	 ! OBTAIN 	NEXT 	DIGIT 

AND REDUCE TOTAL 
PRINT 	SYMBOL (L.'O') 
J:J-1 
lIE 	J>O 	lINEN -) NEXT DIGIT 
lIE 	MO 	lINEN 	IRETURN; 	! NO DECIMAL 	PART 	TC 	BE 	C/P 
lIE 	DP=O 	lINEN 	XPRINTTEXTt. ,  
DP=i; 	io; 	21 
y:10*y 	MM-1; 	-) 	NEXT 	DIGIT 

IROUTIE 	PRINTFL (IREAL 	X,XINTEGER N) 
%R---AL 	SIGN, ROUND ,FACTOR 
IINTEGER 	CDUNT,INC 
N=4 	lIE 	N>4 
POUND.5/10.N 
SIGN1 
lIE 	X: 	lINEN 	-> 	ZERO 
lIE 	X 	0 	C ITHENSTAPT 
X=-X; 	SIGN=-SIGN; 	ZFINISN 
INC1; 	COUNTo; 	FACTOR:1/10 
hF 	X 	<= 	I 	XTHENSTART 
FAcTOP.=1o; 	INC-1; 	1FINISH 
SCALE: 	SIP 	1<:X+ROUN3 	hAND 	X.ROUND<10 ZTHEN -) PRINTOUT 
X:XEACTOR; 	CCUNTCOUNT.INC 
-) 	SCALE 
ZERO: 	COUNT-95 
PRINTOUT: 	PSI.T(SIGNX,1,N) 
ZPRINTTEXT'' 
RI T 	(COUNT c 2) 

SEND 
1RDUTINE 	.READF(ZREALNA'E 	XX) 

bI'4TEGER 	AOR 
.Mov_14.(R1)936.(R1); 	! 	ADR:ADDR(XX) 
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129 
13 UTiNESPEC 	SE40(INTEGER 	ADR,PRM) 
131 ZUTISPEC 	SKIP 	SYMBOL 
132 1ITEGEF:SPEC 	N 7 XT 	SYMBOL 
133 %S.ITCH 	S6(1:6) 
134 IITEER 	CH,,PT,DIG,STATE 
135 IITEGERARSAY 	L1:72) 
136 OITEGERARAY 	A0:48 	zC 

29 	-1, 	-1, 	51 
	

-19 	-19 	-1, 
137 2, 	29 	39 	59 	69 	-19 	-19 
138 1, 	3, 	0. 	49 	0, 	09 	0. 
139 1, 	0. 	0, 	-19 	0. 	0, 	C, 
140 -1, 	-19 	4. 	-19 	-11 	-1, 	-19 
141 39 	39 	-19 	-19 	-19 	-19 	-1. 
12 -1, 	-1, 	-19 	-1, 	-19 	-1. 	-1 
143 IN TGER 	ROW 
14 4  -) 	FIRST 
1'5 RESET: 
146 IPRTTExT'WR0G';NEWLI8E 
147 FIRST: 
148 
109 STATE1 
153 IsCH: 
151 READ 	SYMBOL(CH) 
152 PP1 
153 L(P)=CH 
154 ROW0 
155 hF 	CH='+' 	3R 	CH'-' 	%THEM 	-> 	OUT 
156 SOWR0W+1 

%IF '0'<CH 4ND CH< 9 9' hTHEM -> OUT 
ROW R3+1 
hIF CH' ' XTHEN -> OUT 
Rt)W:ROW,1 
ZIF CHIO ZTHEN -, OUT 
ROW0 .1 
lIE CH'2' ZTHEN -> OUT 
R OW P C + 1 
hF C.='.' ITHEN -) OUT 
R OWS OW 1 

OUT: 
STATEA(7.RDW+STATE-j) 
-> 185CM lIE STATE)O 
-> RESET hF STATE(O 
PTI. 
REAO(ADR, 1) 

'ROUTINE READ(XINTEGER ADR,PA R M) 

ZIrJTEGER FLAG,CURSYM; ' FLAG= OFOR'-'.l FOR 9 4 1  

I'JTEGER IVALUE9J 
XREAL RIJORK,SCALE,wK2 
lO.NREAL IMAX32767. 3 

FLAGI 
-) TEST SIGN 

IGNORE LEADING SPACES: 
SKIP SYMBOL 

TEST SIG6:CURSYMr4ExT Sv8OL; 
-> IGNORE LEACING SPACES hOE 
-) PASS SIGN hF CURSYM:°+' 
-) DIGIT ZULESS CURSY'-' 

'INUs: 	FLAG0 
PASS SIG!: SKIP SYMBOL; 

CURSYMEXT SYMoL; 

CARE NOT TO READ TEPINATOP 
CURSY4' ' IOR CUR5Y1E 

RECORE INITIAL 'INUS 
'OVE OVEN SIGN ONCE IT HAS 
EN RECORD 	I FLAG 
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15 2 dolT: -, 	DIGIT 	NOT 	FIRST 	%UNLESS 	'G'<CURSY. 	L°D 	CLFSY!',('' 

13 R)RKcuRsYH-'D'; KEEP 	TOTAL 	IN 	R 
19' LOOP SKIP 	SY0L 
15 CURSYMI'.EXT 	SYMBOL 
16 -) NOT DIG 	UNLESS 	9 0 1 <CURSYM tAND 	CUSSYM(=5 
197 RWCP=10*RW0PK.(CURSYM-'C'); ! 	COHTI!UE 	EVLULTIG 

-) LOOP 
199 NOT 	DID: -> IPY 	LI 	XUNLESS 	CURSYM'.' 
230 SCALE:13 
21 FPART: SKIP 	SYMBOL 

232 CUF.S'YM:NEXT 	SYMEOL 
203 -> TRY 	AT 	UNLESS 	'D'<CUPSYM ANO 	CURSYM<:'' 
2'6 R)RKR3RK.(CUSSYM-'0')/SCALE. 
2)5 scALE1.'scALE; 	-) 	FPART 

TRY 	T: 
THE VALUE HAS 'OV BEEN READ INTO RWORK. THESE MIGHT FE 	ExPd%FT 
E.G. 

 
1 1.7E 10' 	IS VALID DATA FOR READ 

-) FIX .XUNLESS CURSYM 1 2' 
SNIP SYMBOL; 	 ! MOVE FAST 
READ( AODR(IVLLL'E),O) 	! SECURSIVE CALL TO 
%IF IVALUE<:-99 	THESTART 

RORK0 
-> FIX 
Z F I M IS H 

tJK2:1O.0 
%IF IVALUE<0 ZIHENSTART 

I VALUE -I VALUE 
WK20. 1 
Z F I t IS H 

-, FIX ZIF IVALUEO 
ZCYCLE .J1 , 1, IVALUE 

XREPEAT 
FIX: 

KNOCK NUMBER INTO RIGHT FORM 
-) tNT READ ZIF PARMG 
ZIF FLAGI ZTHEN P.CR)c:-RAOP.K 
REAL(ADR )RW0RK 

• 	!JA0OR(R6ORK) 
!IHIEGER(ADR)INT0G0R(J) 
!!INTEGER(ADP+2)INTEGES(J+2) 

*_:.CV_:46. ,RQ 
'ADD S1,R3 	; ! ROADD.R(RW3R?() 

•_MOV_1A.(Pl),R3 
._MOV_(P.0).,(R3). 

Z RET U S 
INT READ: 

UVALUE INT(RWORK) 
WK20.5 
ZIF RSORK(D ZIHEN .42:-0.5 
IVALUEINTPT(RVORt('VK2) 
Z IF FLAGO ZTHEN IVALUE-IVALUE 
INTEGER ( ADP. ) IVALU( 

•_OV_42.(R1),14.(R1) 
X P T U R N 
DIGIT NOT FIRETI 
CAN HAVE .73 AS VALID IMP NO 

SKIP SYMBOL 
CURSYMNEXT SYM'OL 
PRK(CURSYM-'0')/13 
scALE100; -) FPART 

READ 
ZROUTINE S<IPSYMSUL 

THE '0' 
FIND EXPOIE?T 



- 188 - 

?T=°T. 1 
sI F SYOL 

Ir:TERFN NEXT SY'SOL 
SESULT :L (°T) 

EX  SYMBOL 
ED; ' P.EADF 

ZROUTI\E REAO(ZIJTEGERNAME I) 
REt.L X 
us: READF FOP. INTEGERS SINCE IT IS IMMUNE TO SYMBOL IN DATA 

REAOF (X ) 
hF X>3000. hTHENSTART ; 
I:3303zTuR.;FINI3H 
X:X-1 ZIF X<C ;!COMPENSATE 
1:1 NT PT (X +. C 31) 
lEND 

EALFN SORT (REAL x 
'R-- AL Y,Z 
11F x<C %Ti-IENSTART 
hIF Y=O XTHEN hRESULTO 

INTPT FAILS FOR X)2*15 

FOR ERROR IN INTPT 

NEWLI?E;I.PNINTTEXT' NEG 4PSG IN SORT' 
rE L I N C 

ZR ES U LI 1 
IF I N I SH 
Y:(1+X)/2 
1:ZY+X'Y)/2 
hF Z)Y lINEN IPESULTY 
Y :Z 

lEND;! OF EN SORT 

DIRECT ACCESS FILE ROUTINES 

ZR DUTI NE CREATE(% INTEGERARRAYNAME FILE) 
LACCtADOR(FILE(2))) 
MOVRj ,-(SP) 
tCV_(RC) ,R2 
.MCV_-(R3),R1 
GV_-(R),RO 

, EMT- 345 	! CREATE 
'MDV 5P.,Ri ;! RESTORE RI 
lEND ! CREATE 

XINTEGERFN F IRSTSLOCK( ZINTEGEPARRAYNAUE FILE) 
LACC( ADDS (FILEC2 
.W3 V_Ri. - (SP) 
*M0V_(R3) ,R2 
.MOV__(RO),R1 

-EMT- 344 ;! UDEX 
'MDV (3P).,R1 	! RESTORE RI 
ZRSULTACC 
lEND ;! FIRSIBLOCK 

IINTEGEREN NEXTBLDCK(ZINTEGER BLOCK) 
LACC (BLOCK) 
'MOV_RI .55 
'EMT_34 3 
'MO V_PS ,R 1 
ZRESULTACC 
lEND ;! NEXT2LGCK 

IINTEGEREN FILESIZE(xIr:TEGERARP.AYN.ME FILE) 
ZI.NTEGER i.J 
1:0 
:FIP.STLOCK (FILE) 
1: XPESULT:I hF JO 10?. I40O0 
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320 
3l rEXTL0CI< (J) 
322 ->1 
323 ZENO 	; 	FILESIZE 
324 
325 INT:&:RFN 	BLC 	CF(ITEGER 	c 1RST,) 
32 ZI:TEGER 	I 
327 1SULT0 	hF 	N<1 	OR 	N>4000 
328 1FIR3T 
329 1:% IF 	N1 	ZOR 	IC 	ZTHEPJ 	ZREEULTI 
330 1:XTL3CK(I) 
331 
332 ->1 
333 ZEND 	;! 	 9LOCKN3F 
334 
335 
336 X0WFITEGER O&BLOCK 
337 X0ITEGES 	OAPRGTEC 
338 XROUTINE 	OPENCA(7.INTEGERARRAY4ME 	FILE) 
339 ! 	OPEN 	FOR 	READ OR 	RITE 
340 1:LCC(ADOR(ILE(2) ) ) 
3.1 'MOV_R19R5 
342 'MOV_(RO),R2 
343 ' Mc- V- (ft O),Ri 
344 •CV-CRO),R0 
345 *MT_344 	;' 	UCEX 
346 .MOV_P1,-(SP) 
347 M0vR59P.1 	;! 	RESTORE 	RI 
34d CASLOCACC 
349 rMOV_(SP)+,R0 
350 DA?ROTECACC 
351 RETUR1IF 	OABLOCK#0 
352 CREATE(FILE) 
353 ->1 
354 xE;! 	OPENDA 
355 hROUTIUE 	ITEDA(hINTEGER 	BLOCK,x) 
356 ! 	X 	IS 	ADDRESS OF 	START 	OF 	512 	BYTE 	BLOCK 
357 '.INTEGER 	DVSLOCX9I9J 
358 hIF 	8LDCK(9 	XOR 	BLOCK)200 	hTHENSTART 
359 ZPP. INTTEXT' 	BAD 	BLOCK 	NUMBERIMEWLINE 
360 'EMT- 372 
361 hsToP;ZFINIH 
342 IF 	DAELOCKC 	X7HENSTART 
363 %PRINTTEXT' 	DAFILE 	NOT OPEN';NtLIE 
364 -EMT- 372 
365 hSTOP;hFIN1SH 
366 2:D1BLOCKBLCCKNOF(DALOCX,BLOCK) 

• ZIF OWBLOCKO XTHENSTART;!FILE TOO SMALL 
LACC (DAPSOTEC) 
*M0VP,(SP) 
LACC (DALOCK) 
M0 V_Ri R 5 
•OV_(SP) 
*EMT 341 	! APPEND 
3VRS cR1 

hFI NI SM 
LACC(X) 
!ADDRESS 
.MO V_SD, - (SP) 
LACC(oAPRcTaC); PROTEC 
.M0V_R9-(SP) 
LAcC(DVBLOcX);! BLOCK NUMBER 
•KOV_R1,R5 
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3N'+ 	 •MOV_(SP)+,R3 
385 
3b6 	 .MC.V(Sp).,Ri 
367 	 •" T- 33 o ; 	R I TE 
3b6 	 ''0V_R59R1 
389 	 ;! 	RITEDL 
390 
391 
392 	 ! TEXT FILE JUTPUT 
393 
394 	 ROUTINE DEFINE OUTPUT(ZINTEGERASRA'YNAME A) 
395 	 LACCCADOR(A (0))) 
396 	 'MDV UTFIL,RS 
397 	 *M3V(R 0 )P.5) + 
35E 
399 	 .IIOV(RD)+, (R5)+ 

XEND 	!DEFI1EUTPUT 
4:1 
4C2 
403 	 ZRDUTINESPEC COLLECTDATA 

R0U1IESPEC SETJTPUT 
405 	 R0UTINESPEC GETOATA 
4,1 6 	 ZRDU1IESPEC DECODE 
4 07 	 ROUTI;CSPEC RITECODE 
408 	 R0UTINSPEC STOPPROG 
409 	 ZROUTIN ES PEC P.ITETCDISC 
410 	 ZR OUT INESPEC ANALYSE (?RCALARRAYNAME 011%REAL M1,LIM,iREALlAME EM,%C 

S IMA, ZINTEGERNAME Ni) 
411 	 ZR0U1IESPEC AITPROG 
412 	 XROUTIESPEC C}lEC<INTERRUPT 
413 	 ZROUTINESPEC LOACVARS 
414 	 zRDUTIESPEC INITIALISE 
415 	 ROUTINESPEC WRITESPEC 
416 	 tZROUTINESPEC MONITOR 
417 	 X.ROUTINESPEC ORIVEGR4TING 
413 	 ZR0U1I!EPEC SUMMARISE(ZINTEGER STEP) 
419 	 ZR0UTIESPEC CHECKERROR 
420 	 REALF'JSPEC READLASER 
421 	 ITE&ER r,p,cTIME,couTs,couNTS09couNTs1,sINT,MIJT9MorxT9T19oTIME 
422 	 ZINTEGER ERRCD,N SETS ,EPRCD1,IMONIT ,SFLAG,IFLAG 
423 	 X INTEGER FLA5I9FLAG29FLAG39FLAG4 
424 	 ZITEGER ISET9STEPS,SEQNO,I INS I, ISTEP,NC,rC1,NC29NCO,QFL4G,IE9RTI 
425 	 XREAL MM,LL,TIMZI,TIEOUT 
426 	 INTEGER ULOCK9F?L0CKS9SPECNO 
427 	 %INTEGER OLDDIR,NEDIR 
428 	 XP.EALARRAY P1(1I16) 
429 	 RELL.RRAY PP11:16 
430 	 ZREALARRAY P00:16 
431 	 ZRE4LARRAY PPO(1:16) 
432 	 REALARRAY ILASER(1:50) 
433 	 REAL L°OW,LpO1,LSIGMA,LFAC1,LFAC2,L5CALE 
434 	 XRCAL MPD,MP191,PP09MpP1900,Q1,QQD,QQ1 
435 	 ZREAL MTIE , ONOISE, SUMERS, FFAULT ,FTIME 
436 	 ZPTEGERARSAY A(o:11) 
437 	 INTEGRARRAY STORE(0:11) 
438 	 XINTEGERARRAY S0(1:16 
439 	 XINTEGRARRAY Si(1:16) 
440 	 rNTEGCRARsA 	FNAME(0:2) 
441 	 XINTEGERARRAY TAME 0:2 
442 	 %INTEGCRARRAY NLCC( -SOISD) 
443 	 RLADAY SIGNAL(-5:50) 
44 	 ZP.EALARRAY ERROR(-50:50) 
445 	 RLARRAY EXPVAR0:31 
446 	 Z0N1TEGCRAR.AY 


