
DECXMAL ASCXX CODES 

FOR FXNC> A N D FOUTC> 

CODE CHflRACTER 

i 29 CTRL/SHFTl'P 
<LEADER> 

129 CTRL/ A 
130 CTRL/B 
131 CTRL/C 
H2 CTRL / D 
133 CTRL/E 
134 CTRL/ F 
135 CTRL/0 <BELL> 
136 CTRL/H 
117 CTRL/ l 
139 LI llE FEED 
139 CTRL/ K 
140 CTRL/ L 
i4'1 CARR IAGE RETURll 
142 CTRL/11 
143 CTRL/ 0 
1.44 CTRL/ P 
145 CTRL /Q 
:l.46 CTRL/R 
'147 CTRL/ S 
:J.48 CTRLt'T 
149 CTRL/U 
1.50 CTRL/V 
1.~1 CTRL/ U 
1.52 CTRL /X 
1:53 CTRL/ Y 
1:54 CTRL/ Z 
155 CTRL,/SHFT /K 
156 CTRL/ SHFT / L 
15 7 CTRL/ SHF T ,/M 
158 CTRL/ SHFT /N 
159 CTRL/SHFT / 0 

CODE CHARACTER 

16a SPACE 
161 I 

162 .. 

163 -
1.64 s 
1.6~ Y. 
:1.66 $. 
167 
168 
169 
170 ... 
171 + 
1 7 2 
173 -
174 
175 / 
1.76 0 
177 1. 
176 2 
179 3 
1 80 • 
1S 1 5 
16 2 6 
183 7 
18 4 8 
19 5 9 
186 
187 
188 < 
18 9 • 
19 0 > 
191 ? 
19Z 11 

CODE ClfARACTER 

193 A 
194 8 
195 c 
196 0 
1.97 E 
198 F 
199 0 
200 H 
201 l 
202 J 
203 K 
204 L 
205 M 
206 N 
207 0 
206 p 
209 Q 
~10 R 
2H S 
212 T 
2:l3 u 
214 v 
215 H 
216 x 
21 7 y 
218 z 
21 9 ( 
22:0 ' 
221 l 
222 -
223 f 
253 ALT MODE 
255 R\JBOUT 

FOUH141) IHLL OUTPUT A RETURtl/ LlNE FEED; FOUT<13) ol!LL 
OUTPUT A CARRIAGE RETURN OllLV. CODE 1'14 <CTRL/P ) I S 
ps, ·a FOCAL' S BREAK CHARACTER. 224 THROUGH 250 ARE 
LO\.IER- CASE LETTERS 011 SOME TERMll<RLS. MAI-IV TERM INALS 
USESH!FT/K, ,/L , Atlt> / MFOR ' C' , 'V , AH!> ' J' . 

FOCAL, PDP, DEC Al l O DECTAPE ARE TRADEMARKS OF !>101 TAL 
EQUI PMENT CORPORATION, MA.,.NARD, MASSACHUSETTS. 

TEKTROlllX I S A TRAOEMARK OF TEKTROlllX ltlCORPORATED, 
BERVERTOrl, OREGOt·l. 

OMS ! RllO THE RED STARBURST S.,.MBOL ARE TRADEMARKS OF THE 
OREGON MUSEUM OF SCIENCE AND INDUSTRY, PORTLAND, OREGON. 

@OMSI 1971. MATERIAL 011 THI S CARD COPYR I GHTED 1971 BY 
THE OREGON MUSEUM OF SCI. t IND. ALL RIGHTS RESERVED. 

ERROR COOES VAL ID OllL '' FOR 6/1/ 71 VERS I ON OF PS/S FOCAL 

CODE EXP~AN~TXON 

?00. 00 
701 00 
701. 4 0 
?01. ~ 
?01 . ; 3 
?02. 32 
?02. 52 
?03. 0:5 
703. 28 
?04. 39 
?04. 52 
704, 60 
'?04. : 3 
?0 5. 48 
?06. 06 
?06. :54 
?07. 38 
?07. :9 
?07. ' 6 
?08. 4 7 
709. :11 
?10. :5 
711. 3 5 
?1:5. 2S 
715. i 1 
?20. 34 
?22. 23. 
?22. :51 
'?23. 0 :5 
?23. 15 
?23. 36 
'?23. 39 
?24 . 60 
?25. 37 
726. 18 
?26. 58 
?26. 99 
?27. 10 
?27, 14 
?2S. 06 
?28. 73 
?29. !53 
?29. 68 
?29. 9 1 
?3e. e:. 
?31. <7 
? 

MANUAL SMRT FROM COllSOLE 
BREAK FROl'I KEVBOARD VI A ' CTRL/P' 
BAO L I W. HUMBER 
GROUP N'JMBER L ARGER THAN 31 
ZERO I S [~LEGAL LINE HUMBER 
'DO' REFE!RENCEO rlON-EX l STErlT GROUP 
' 00' REFERENCED tlON-EXI STErH L I NE 
NON-EX I STENT LINE AFTER ' GOTCJ' DR ' I F' 
l LLEGAL OOMMAND 
BAD VARI ABLE !ti ' FOR' OR 'SET' COMMAUD 
EXCESS RI OHT TERM INATORS 
lLLEGRL TERM ll<ATOR IN ' FOR' OR ' SET' COMMAND 
Ml SS ING ARGUMElff HI DI SPLA.,. FUl~CT I OU 
BAD RRG'JMENT HI 'MOD l FY-' COMMA NO 
ILL EGAL USE OF A FUNCTl ON OR NUMBER 
TOO MANY VAR l ABLES 
NO OPERATOR BEFORE PAREllTHESIS 
FUNCTIO!I ARGUMENT MISSIUG 
I Ll.EGAL F \JtlCTl OH OR DOUBLE OPERATORS 
EtlCLOSU•ES DO NOT MATCH 
BAD RRG~EtlT HI ' ERASE' COMMAND 
STORAGE F I LLED BY TEXT 
lllPU T BCFFER OVERFLOW 
BAD RESTORE COtlMAtlD 
ATTEMPT TO ~IRITE PAST ENO- OF-FILE 
L00ARITHr1 OF ZERO REQUESTED 
NO OUTPUT FILE TO RESTORE 
BAD FI LES ' OPEW COMMAND 
DATA FILE l lOT FOUND 
NO !NPIJT F ILE TO RESTORE 
TOO MANY O IGITS IN NUMBER 
PUSHOOW!I OVERFLOW; PROGRAM TOO L ONG 
TWO PERIODS lN FILE UAME OR 110 HAME 
BAD DEVIOE OR 2 PAGE HANDLER 
BAD L l BPARV COMMAND 
NO PROGPAM NAMED BY ' SAVE' COMMA<!!> 
EXPOHENT TOO LARGE OR NEGAT l \IE 
PROGRAM l l OT FOUND 
'LIBRARY CALL' FROM NON-DI RE CT ORV DEV l CE 
' LlCRnRY L IST" OF tlOU-OlRECTORY OEYJCE 
DlVlSIO!I 9 '{ ZERO 
Fl LE ALRE ADY DELETE() 
DEVICE ERROR : BRITE LOCK OR PARITY 
CRt'l-IOT OPEN OUTPUT FILE 
IMAG !NAf!V SQUARE ROOTS REQUIRED 
UNAVA! L AS.'LE COtlMAND OR FUNCTION 
ATTEMPT TO READ PAST END- OF- F I LE <INPUT I S 
SWITCHED TO TERMINAL ANO PROGRAM CONTINUES> 

TVPE5ET ON CENT RO N X CS-:J...0:1... MATRI X PRillTER 

ROD IT l ONAL COP I ES OF SUMMAR" CARD AVA l LABLE FROM: 

O M S I SOFTllARE DE\IELOPMEtlT GROUP 
4015 SH O.AN.,.ON ROAD 
PORTLAND, OREGON 9722:1 

PR lNTED IN U. S. A. 7 /28/7:1 

omsi 
PS/8 FOCAL 

SUMMARY CARD 

ELEMENTARY COMMAN DS 

•ASK <X> , , . • . . . ACCEPT VAL UE OF X FROM INPUT DEV I CE 
•COMMENT • . . . • . • . . . . . . . . . . . • , I GllORE PEST OF L !HE 
•DO CL !HE OR GROUP WJMBER l . . SUBROUT 1 NE CRLL 
•ERASE . . . . . . . ZEPO \/AR l ABLES 
•ERASE <LINE OR G~OUP rlUMBER> , , DELETE LWE OP GROUP 
•ERASE ALL , , •.. DELETE ENT! RE W D IP.ECT P ROGPRM 
,..FOR X •E1.C , C.2). C3 1 COMMA!~C> REPEATED <E 3 -E:1. ) / £ 2 + :1.. T I NES 
•GO C Ll l . . . . - START PROGRAM EXECUT l O•I AT L !rlE L1 
• IF <E1)L1(, L2, L 3 J . . . . . . . . BRAUCH 0 11 S ! Oll OF E1 
•MODIFY <Ll> , , , . , •....... EDIT LINE L1 
• QUIT , • , . , , . . .. . . . . . .. . . .... STOP EXE CUT! OH 
*RETURH • , • , , TERM W ATE ' DO' OR ' GOSUB' SVBROUT !NE 
•SET X•<E1> . , , • . ASS!Gt·I VALUE E1 TO VAPIABLE 
• TYPE (NUMBERS, £ 1, ••TEXT", ! , It, : , S OR 7. J . • . OUTPUT 
•l-IRITE C LIHE OR GO.OOP llUMBER l . . • LIST PROO"A M 

LXBR ARY AND FXLE COMM A NDS 

"LIBRARY CALL C DEVIC E : ) ( PROGRAM> . . LORD PROGRAM 
•LI BRARY DELETE C~VlCE : l<PROGRAM> UNS.AVE PROGRAM 
•LI BRAR.,. GOSUB C D!V I CE : l <PROGRAM> C G1 l SUBROUTI llE CAL L 
•LIBRARY LIST CDEVI CE : JC FIRST LISTED FlLEl . .. . CATALOG 
•LIBRARV RUN CDEVICE: l<PROGRAM> CL1 l ...•. CHRHI 
•LIBRARY SAVE C DEVICE: l <PROGRAM> . SRVE PROGRAM 
•LI BRAR'" EX IT . . . . • . . . . . . . . . . . RETURN TO PS/S MOtH TOR 

•OPEN l NPUT C DEV I CE : JC FI LE lC , ECHO l . • • PREPARE TO READ 
•OPEN OUTPUT C DEVICE: JC FILE JC, ECfiO l . . PREPARE TO WRITE 
.. OPEli RESTORE !NPIJTC. ECliO l . . . RESUME INPU T FROrl F I LE 
"OPEN RESTORE OUltU'TC. ECHO l . • . • . RESUME OUTPUT TO F ILE 
•OUTPUT CLOSE •. • OUTPUTS BUFFER; CLOSES OUTPUT F ILE 

---INPUT---, ECHO .. _ . ECHO INPUT ONTO OUTPUT DEV I CE 
---OUTPUT---, ECHO . • , . ECHO OUTPUT OHTO TERtllUAL 
, FC & . FD ARE THE MOGR11M t OATA Fl LE NAME EXTEllS I O!IS, 

<> ENCL.CSE REOU I RED TERMS C 1 ENCLOSE OPT I Ol lAL TER11S. 
ONE LETTER ABBREV!AT I ONS MAY BE USED AS COMMAND HOR[!$, 
X REPRESEIHS A Vffi I ABLE. El, E2 ArlD El ARE Fl.RI THMETIC 
EXPRESSIONS. Ll, L2 AND L l ARE LHIE NUMBERS. Gl I S A 
LINE OR GROUP rlUHiER. L1-Ll RrlD 01 CAii BE REPL ACED 8'" 
AR ITHMETIC EXPRESS!OUS llHICH DO tl<JT BEGIU lllTH AN ' A' . 



S~MSOLS ANO CHARACTERS 

- •I+ - ... EXPONENT, l'!ULTlf'1..Y, DIVlDE, AllO• SUBTRACT 
<> c J <> ....... ENCLOSURES FOR ARITHl'IETIC EXPRESSIONS 

. 'TYPE !' OR 'ASK !' OUTPUTS A RETURN/LINE FEED 
• , TYPE •' OR 'ASK •' OUTPUTS A RETURN ONLY 

: ~ TVPE "STRING"' OR , ASK "STRING"' OUTP\ITS , STRING' 
. , TYPE : 26, "•"' TABS TO LOCATION 26 AND TYPES '•' 

s .... , ................. 'TYPES' OUTPUTS SVl1BOL TABLE 
r. .. , TYPE r.s. 92' FORMATS OUTPUT <S DIOITS1 XXX. YY> 
? . . . . . . . , . . . . . ... 'GO ?' TRACES PROGRAtt UNTIL NEXT ' ?' 
E .... POllERS-OF-TEN NOTATION cs. lE+e.; EQUALS S30e0e9. ) 

.. SEPARATES EXPRESSIONS IN 'TYPE' AHO 'ASK' COl111ANDS 
; .. INSERTED BETWEEN COMMANDS; E. G. 'DO Xi TYPE V/7. 2' 
CTRL/Z . . .................. ENO-OF-FILE CHARACTER 
COMMA, SPACE OR RETURN ...... ENDS NUl19ER BEING 'ASKED' 
ALT l'!ODE . IN RESPONSE TO 'ASK X' LEAVES OLD VRLUE OF X 
CTRL/G . CHllNGES SEARCH CHARACTER IN 'l'!ODIFV' 
CTRLIL ... SKIPS TO NEXT OCCURRENCE OF SEARCH CHllRACTER 
LINE FEED RETAINS REST OF LINE IN 'MOOIFY' 
RETURN ................. KILLS REST OF LINE IN 'MOOIFY' 
RUBOUT ..... DELETES PRECEDING CHARflCTER IN LINE 
~ . . . . , ...... KILLS PROGRAtt LINE BEING ENTERED 
~ .. KILLS NUl'!BER BE ING ENTERED IN RESPONSE TO 'ASK' 
CTRL/P ....... PSIS FOCAL'S BR£AK CHARACTER 

PS~e DEVICE NAMES 

SYS: 
DSK: 

SYSTEM DEVICE <DISK OR DECTAPE C>Rio;E •0> 
DISK OR DECTAPE DRIVE •9• HOWEVER, DECTAPE 
INSTALLATIONS SHOULD 'ASSIGN DTA1.: DSK:'. 
'OSK:' IS THE DEVICE IF NONE IS SPECIFIED. 

DTA9: 
LTA9: 
1'1TR9: 
PTR: 
PTP: 
LPT: 
TTY: 

- DTA7: DECTAPE DRIVES 
- LTA7: LINCTAPE DRIVES 
- l'!TA7: lff!GTAPE C>Rl\IES 

HIGH SPEED READER 
HIGH SPEED PUNCH 
LINE PRINTER 
TERMINAL 

PROTECTED VARIABLES 

. , ' "' AND ' It' CANNOT BE ' TYPED' , ' ASKED' OR ' ERASED' 
BUT ARE OTHERWISE NORMAL VARIABLES. '•' IS THE SVSTEI'! 
STATUS VARIABLE ANO IS 'SET' TO THE PRODUCT OF CODES 
REPRESENTING FEATURES CHOSEN IN THE INITIAL DIALOGUE. 

FEATURE 

'0' NO OPTIONAL FEATURES ... . 
'1' FSIN ANO FCOS FUNCTIONS ........ . 
'2' FSIN, FCOS, FLOG, FEXP AND FATN . 
'3' EXTENDED PRECISION <19 DIGITS> .. 
'4' FILE C01'11'1ANDS ... , ...... . 
'S' LEADING SPACE IN 'TYPE' •. 
'6' 'a' AUTOl1ATICALLY PRINTED BY 'TYPE' . 
'7' ' . ' AUTOMATICALLY PRINTED BY 'ASK' .• 
'8' '&' IN POWERS-OF-TEN NOTATION 
'9' FEATURES 2, 3, 4 .. 

'YES' STANDARD FEATURES 2,3,4,S .. 

COOE 

1 
2 
6 
s 
7 

11 
13 
17 
-1 

218 

2319 

FUNCTIONS 

FSIN<A> SINE <RADIANS> 
FCOS<A> COSINE <RROIRNS> 
FATN<A> ARCTAN <RRl>IANS> 
FEXPCA> EXPONENTIAi.. 
FLOGCA> LOG CBASE E> 
FSQT<A> SQUAftE ROOT 
Ff!BS<A> ABSOLUTE VALUE 

FITR<A> 
FSGN<A> 
FDISCX, V> 
FADC<A> 
FRAN<> 
FINO 
FOUT< A> 

INTEGER PART 
SIGN PART c-:1., 9, +1) 
340 SCOPE DISPLAY 
ANALOCl TO DIGITAi.. 
PSEUDO-RANOOl'I NUl'!BER 
CHARACTER INPUT 
CHARACTER OUTPUT 

OISPLA~ & JOYSTICK FUNCTIONS 
FOR THE TEKTRONIX T-4002 GRAPHIC COMPUTER TERt11NAL 

FOIS< I, )<, Y> OISF"L..AY 

COORDINATES: e <• x < 1024 0 <• Y < 1024 

I•-1 PLOT A POINT AT (X, Y> 
I• 9 DRRW A DARK \/ECTOR TO ex, Y> 
1••1 IF IN CIRAPHICS llOD£, !>RAW A BRIGHT YECTOR TO 

ex, V>J OTHERWISE ENTER GRAPHICS ltODE AND DRAW 
A DARI<: VECTOR TO <X, Y>. 

FJOY<I> ------- JOYSTZCK 

FJOY<I> SETS Yf!RIRBLES XJ AND YJ EQUAL TO Tl<E X ANO V 
LOCATIONA\. ADDRESSES IN THE INTERACTIVE GRfl!'HICS UNIT. 

1-1 SETS XJ AND VJ EQURL TO LOCATIONAL RODR£SSES. 
I• 9 TURNS ON JOYSTICK. WAITS FOR KEY90MI> 

INPUT BEFORE REAOING CURSOR COORDINATES. 
I .. 1 ASSUHES JOYSTICK PREVIOUSLY TURNED ON BY 

A FOUT<:l.7>• READS CURSOR IMPIEOIATELY. 

ORAF"HICS FOUT<> CODES: 

1 . . HOl'!E 
:1.7 , • TURNS ON JOYSTICK FOR FJOY<1> APPL !CATION 
24 • • ERASE SCREEN (REQUIRES • S SECOND D£l.AY> 
39 • • ENTER INCREKENTAL PLOT HOOE 
3:1. • . LEAVE GRAPH I CS l'!ODE 

FOUTO CODES FOR INCREMENTAL PLOT l'!ODE: 

DIRECTION N NE E SE S SW W NW 
BRIGHT POINT 32 33 34 lS 36 37 38 39 
DARI< POINT 49 41 42 43 44 45 46 47 

PROOFl:AM: 'SKETCH' 

FOLLOWS JOYSTICK ON DISPLAY 

91.:1.0 SET 1•0sFOR K•0,.2,FO\JT(24)1C ERASE AND PAUSE 
91. 20 SET DUttMY-FJOYC0» C WAITS FOR A KEV TO BE HIT 
91. 39 SET DUMMY-FDIS<9.XHQLD,YHOLD>•FDISCl,x.J.YJ) 
91.49 SET XHOLDaXJ1SET YHOLDaYJ•SET l•:l.JGOTO 1.2 

PROGRAMMINO EXAMPL..ES 

INPUT PROORAM TAPE: 

1> TYPE '0P£N INPUT PTR:' <WAIT FOR,_, ON TERMINAi..> 
2> HIT SPACE BAR WHEN REAOY TO REAi> TAPE 
3> WAIT FOR OUTPUT OF '?' ON TER1'1INAL1 HIT 'CTRL/P' 

TO INPUT PROGRAl'15 FROI'! THE TERMINAL'S LOW SPEED RERl>ER: 

1l TYPE 'OPEN INPUT TTY:' CTUllHS ECHO OFF> 
2> REAO IN TAPE 
l> TYPE 'OPEN INPUT TTY:, ECHO' <TURNS ECHO OH> 

INPUT DATA FROM READER: 

:1.9. 69 OPEN lNPUT PTR: 
<WAIT FOR '_, ON TERMINAL• HIT SPACE BAR> 

19. 6S FOR X•1, 1ili ASK A<X> 
19. 79 OPEN INPUT TTY:, ECHO; COl'!l'!ENT RESTORES TERMINAL 

OUTPUT PROGRAM TAPE: 

1) TYPE 'OPUl INPUT TTY:i OPEN OUTPUT PTP :i WRITE ALL' 
<WAIT FOR P\INCH TO STOP> 

2> TYPE 'OUTPUT CLOSE1 OPEN INPUT TTY:, ECHO' 

OUTPUT DATA TO PUNCH: 

:1.9. 89 OPEN OUTPUT PTP: 
19. BS FOR x-1. 19• TYPE ACX> 
10. 99 OUTPUT CLOSE 

LIST PFl:OORAM ON LINE PRINTER: 

1> TYPE 'OPEN INPUT TTY :i OPEN OUTPUT LPT :i HRITE ALL' 
2) 'OUTPUT CLOSE; OPEN INPUT TTY:, ECHO' 

CHARACTERS ANO FZLES: 

GROUP :I. SETS UP THE 'WORDS' FILE. GROUP 2 SCANS IT, 
ECHOING ONLY WORDS STARTING WITH THE SEARCH LETTER. 

91. 10 OPEN OUTPUT DTA2: WORDS; OPEN OUTPUT TTY;; ERASE 
91.. 29 TYPE: ! "'ENTER WORDS' FOLL.OW ERCH WITH A SPRCE: •• ~ 
91. 30 TYPE "<ENTER A SPACE BY ITSELF TO CLOSE FILE)"!' 
01. 48 TYPE :S"? ";OPEN RESTORE OUTPUT, ECHO 
91. !58 IF <-FABSCFIH0-160))1. S1 OPEN OUTPUT TTV: 
91. 69 TYPE ! "MORE? "1 OPEN RESTORE OUTPUT, ECHO 
01. 70 IF <-FABSCFIN0-169>)1. S>OUTPUT CLOSEJ GOTO 2. 7 

82. 1.9 TYPE ! "ENTER SEFtRCH LETTER: "';SET L•Flff()J T ~ ~ ~ 
02. 29 TYPE "WORDS STARTING WITH "; S l>ttFOUT<L>1 T •: • ! : !5 
02. le OPEN INPUT DTA2: WORDS; SET S•169; SET P•2. 6 
82. 49 SET C•FINC >i IF <FABS<C-S», 2. 7; I <-FRBS<L-C»2. 6 
82. !50 OPEN RESTORE INPUT, ECH01 T ! : Si SET DUPIM.,.•FOUT<C) 
82. 69 IF <-FABS<FINO-S))P; OPEN RESTORE INPUT; G 2. 4 
02. 70 OPEN INPUT TTV:,ECHOJ TYPE ! !"'DONE. •!!;QUIT 


