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IDENTIFICATION 

Product Code : Maindec 12-D6BA-D(P) 

Product Name: VR12 Display Test 

Date Created: June 6 , 1969 

Maintainer: Diagnostics Group 

Author: Dave Ferrarini 
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1 . /\BSTRACT 

2. 

This program tests the PDP-12 Display System by generating 
three distinct patterns o n the scope, two with the DIS 
Instruction , and one with the DSC Instruction . 

REQUIREMENTS 

2.1 EQUIPMENT 

a. PDP-12A or PDP-12B 

2 . 2 STORAGE 

Most of locations 4000
8 

to 60008 

3 . LOADING PROCEDURES 

3 . 1 METHOD 

a . 

b. 

c . 

d . 

e . 

Mount a DI/\L Tape on Unit ~ . 

Set mode to LINC and depress I/O Preset twice . 

Set LSW=701 RSW=7300 and hit the DO toggle . 

Depress Start 2~ . 

Call the program from the ASR by : 

- LO DIS TEST , ~ ) 

f. DIAL Loader w i 11 halt at "'5ii!I& . _ '7 7 7 :t 
g . Depress I/O Preset . 

h. Depress Start 2~ to execute . 

i . Restart Procedure: Depress Start 2~. 

j . This program is also available on Binar y Paper Tape . 

4 . OPERATOR ACTION 

Upon starting, the program will alternately display the three 
patterns, each for approximatel y ten seconds . 

a . Freeze on current pattern . 



Striking the key F will direct the program to lock 
into the routines that are controlling display of the 
current pattern . 

b . Alternate between three patterns . 

Striking any key but F will direct the program to alter
nate the display between the three patterns . It should 
be noted that requesting the alternate sequence while 
in alternate mode or the freeze sequence while in free ze 
mode has no effect. 

5 . PROGRAM DESCRIPTION 

a . The pattern generated by the DSC instruction takes the 
following form : 

(QUANDRANT 2 )I CHAN ¢ 
HALF SIZE 

CHAN ~ 
(QUADRANT) l FULL SIZE 

CHAN 1 
FULL SIZE 

CHAN l 
HALF SIZE 

(QUADRANT 1) 

(QUADRANT 4) 

The pattern does what the display says . One half of 
one character is displayed in one corner of the scope , 
then half of one character is displayed in the oppo
site corner of the scope . The left half of the charact
er in quadrants 2 and 4 are displayed first, then the 
left half of the character in quadrants l and 3 are 
displayed . When the left half of all characters on the 
scope have been displayed the sequence is repeated for 
the right half of the characters . 

[ ,.. 
~ 

' ' 

' .... 
......... 

' 
....... ....... !-
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b . 

c. 

One pattern generated by the DIS I nstruction takes 
t.be tollowing form : 

t- .. .. .. 
-1. _..._ 

~ 

• 
-1. _._ 

.. 
T 

..L ...L _..._ 

+ + 

This permits calibration of the scope . 

Display a cross . 

This pattern is two diagnonal lines f r om the bottom left 
corner to the top right corner of the display , and bottom 
right to top left . It is used when setting up the D/A 
converters of the VC12 Display System . 

NOTE : Setting sense switch ~ to a o ne will cau se a return 
to the Dial monitor . 

/' 
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'"'10<1!11 
<71PH11 l 
W?\r.\? 

"111'11 
1 1 ' 1 If 

1'' H'I 5 
11(;1•1 (, 

!/11J1717 
fill'll'I 

0011 
Cil!ilt? 
0'11 :i 
filO! 1 4 
VIOi 1 5 
f'IGl 1 6 
'·10 1 7 
~ ·~~0 

llif.121 
01il2? 
111?!23 
f11l124 

"'"'25 
~"126 

r.1027 
f,l f ; :l"I 

0031 
r-in:i::> 
c.\M:l 1 
G\f1 311 

0!0 :is 
11\l) :i 6 
Vl03 7 
c.\Ol 4"1 
(;1(;141 

00 4'? 
AA43 
lllfil4/i 

(~ill 45 
"10 l'f 6 
?Jf14 7 
"1'3 'il1 
0ill5 J 

00!52 
'111s3 
Cil054 
005 s 
C,,(il s 6 
OlO! s 7 
(/)(-) (,"' 

il'lvH.t 
(<)Cil62 
VlOl 63 
OIVl f, .4 
c-lf-'65 
(11(/J f,f, 

01Cll67 
11(1 7(1 

fil!Hl 
Ci1Cil72 
0073 
01il 74 

,~,,, 10 

001 I 
00 12 
111(1) 13 

'1020 
lilOl? 1 
'10!2? 
(1)!~23 

(')"1?4 

MA?S 
(.'1Cil?6 
OIA?7 
(.'1'1:10 
fil(/)31 
O!A3? 
(/Jfil :lJ 
Cil034 

A 1 Meil 
(II Jiii i 
(/)l!i\2 
11103 
f;ll(/)4 

A 105 
0106 
A 107 
01 10 

(.ff100 
(10(/)()J 
(/)0(<)(/J 

0000 

1020 
0!(1)01 
llA'>4 
(/)(1177 
7477 
6621 
6030 
6400 
6100 
623:? 
6635 
6fll:?5 
f,11127 

HlCil0 
(1'1(1)0 

11-160 
0000 
1A20 
00111 
-1134 
0062 
0000 

•2"1 

/DIS TEST VERSION ~ 
/ PnP - 12 nISPLAY CONTROL AND SCOPE TEST 

/C:()PYR I C.HT 1969 DIGITAL Ef'lllIPMF.:NT CO~P . 

IFF:~RARINI D· 

/POINT DI~PLAY PATTERN CDISPAT 
/CHAPACTER DISPLAY PATTF:RN CDSCPAT 
/Dl 5PLAY A DIAGONAL LI NE CDI AG 

/6- 7 - 69 

SFGMNT 2 
*I (.j 
n4BETt\1'11 
<l38ETA 1VI 
<l2RETA 10 
rJlRETA10 

•20 
LOI\ I 
I 
~TC FLAG 
SET I 17 
-31i10 
,JMP CLOCK 
JMP DJ<;PAT 
JMP 41il0 

DI <;PAT1 JMP TSTI 

* 100! 

JMP TST2 
,JMP TTYOPT 
.JMP I) I SPAT- 3 
JMP OISPAT- 1 

' 
/CHECK CLOCK 

/DO DSC TE<;T 
/DO DIS PATTF.:RN 

/CHECK TTY OPT I ON5 

/RACK TO GO 

/THF.: SllRROUTINE RELO~I WILL GENF.:QATF. 5 
/LINE S ACROSS THF. SCREEN. THE PO I NT 
/SPACING IS 4 UNITS 
/THE FIRST LEFT HAND PO I NT I S 
/ 0MA0 1 THE LA<;T RIGHT HAND PO I NT IN 
/EACH LINE I S 0774 · 

/A C.L ITCH IS PLACED AT THE HO~ l 70NTAL 

/POINT5 OF 1~0130015001ANO 700 ON 
/EACH LINE 
TSTJ, LOA 

0 
STA 
0 
LOA 
10 
STC REL 
Sf.T I 2 
(/) 



\ .,,., IJ I I fd 35 T.-TILP , JMP LP ! 
: 1:·. 7r. I~ I I > 1 (110'-I Lll.O, 
'i \ 7·, 1-1 I 1 3 (1tilr.1? ~ 
1•1 1'\ ~) I I /1 16Ml eco 
l " I ' ' I I ') "'I"''~ I !l!O 

'I I " ' '·111 f.. 
I c:; "'' PC:L 

' ! ' I ,, 11 7 7f,(.)1~ 7 f.. i?l f4 
I /1 '1) ~1.; •: 117" /'\ z r. l 

' l .. •1 1,., I f..?Mf, JMI' T l GL 
I I • 1 I ,,, I :>:-> 1 1MM'\ Lf).O. 

" I 1 7 l•I I:> 3 0n02 '?. 
'1 1 I 1 '1 1 ~4 I 1? 0 Af)A 
"ll I I f.l 125 '"~04 /I 
•11 I .., '1 1 2 (. I 1-14!1 STA 
'·: 1I 1 M l '?. 7 w1112 ':> 

rJ II Lt "1 1 3 (1 I ii /\11 SAF. 
:.: I I 'l r1 I 1 I 1"10r-t ' "'0!1! 
'' 11 "- "' 13? "-11 1 JMP TSTI LP 
·11 1 7 "' 133 6 l i;l3 JMP T STl+ 3 
·~ 1 ?0 
Ii< ] ':> ] 

\ ) ''? 11 134 f.il(i)Cl l•I J?F:L • f.1(41-\:fl / VAR I ARLF' 
'•II ?1 
'.11 ?ii 

·~ 1 ?'-, / TH I <; I S T HF: ROllT I NF. TH/\T f) ! SPLAYS 
•1 ) '?.A / F'IV F. POINTS , ONF. ON F'AC:H Or THf 

-1 1 ?7 / HORIZONTAL L I NF.S 
'1 1 1f•l M l15 I W?i A LP I• LOA 
'" 1 1 1 11 1 36 (llf1<1C1 ,, 
•• 1 12 11 137 I 06(i) '\T.O. 
·1 131 '• I tir1 W1(ll f.I f.l 
·11111 •\ 141 111211:1 Lf)A 
14 135 to\ I il? 113 7'1 3 7(-1 
11\ J 1(, '" 143 2 134 /\110 REL 
>117 "I I 4" ' ' 1 42 J> I<; ~ 
11 4fil •1 I II "> I lill:)<1 L f) l\ 
~ 1 4 1 r.1 1 4 A vH1C12 t> 
111 4? ,, I 47 ~l~I 1 7 Cl")M 
• I 41 VI I c; r; .'.l'·1\l 2 STC 2 

vJI 44 '~ I 5 1 1 ~?0 Ll1A I 
'-'1 1 /J"i vi t 5? 113A 1 367 
0 1 ,, (, (1 1 51 ~J 3/1 Al"ll".I RF.L 
~ IA? 0 1 '>4 (1 1 A'~ J> J !' 2 
' "I <; >. lil l 55 10(110 LOA 
Co\ I <; 1 !'I I ') (. !1!"102 2 
·~ I') ? r~ 157 ("!iJ l 7 COM 
"' I 51 '·' 1 "'·' 4 tilt1 2 STC: 2 
111 "1, 11 1 f.. 1 1"12!1! LOA 
MI "i'; 11 1 f..~ (1157"1 5 7(11 

"I \ ')/\ r11A1 '?.I 3LI Al"lD P.F.L 
~11r,7 Iii I f..4 MI 4'?. l"l I c; ? 

'" 1 61<1 " 11. c., IMlilO Lf)A 
Ml f..l "1 I 6 f, MM'1? ? 
l1 I f..? (1 167 ll:IM 1 7 r.OM 
r-i I A ·1 11 1 7 r1 4(111? c;Tc ~ 
!1 1 f,11 (A I 71 1 11~"1 Ll"ll\ 
M l ()') 111 7~ "'If> 7 I A 7 
111r,r. '11 73 ? 134 ADJ) REL 
111,, 7 Ill 174 (1 14? 0 I S '?. 
''I 70 ,,, , 75 I <Mll'll LnA 
A l 7 1 0 176 C'l"1102 :? 
11 7 '? M l77 (;)(il l 7 C:()M 
' t, I 71 V1 :;:> 1~ '1 4!il(;)? '\TC ? 
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•11 7/1 
'~ I 7'i 
'11 7f, 

'11 7 7 
;,':),~ 1 

·1~0 1 

.)?(1~) 

"I? 13 

'1?r:\ 4 

11\?(·IC, 

!'l?f) f, 

1:;>r.17 

1?11.\ 

11? ) 1 
•Pl? 
'1? 1 I 
IA:') I /1 

w·> 1 ·~ 
11? 1 f, 
IA? I 7 
'1??11 

f.l?.? I 
i-1?.?? 
'1?,?3 
'1??1! 

' l?.2 5 
"1?.26 
'1?? 7 
!'1?.30 
"1?3 1 
11\?32 
0?31 
' l?.34 
lll?3c; 
f1? 3 f, 
fl?. 3 7 
"24f.l 
1?. 4 I 

·'i? ll?, 

1~?4:1 

tll?,LI 4 

0245 
f'1?46 
"I?. 111 

0!25'1) 
t125 I 
"125?. 
0253 
"'251! 
Cl?55 
912 5" 
0?57 
f-1260 
'1?6 1 
f'l?.6?. 
r~::> Fi 1 
11264 
0?f.5 
r1?F. 6 
"l?f> 7 
'l? 7ll 
1'> 71 

1?1?7? 

Cil?'1 I I !11?111 
01 ? t-1..:> (I) 7 f, 7 
r1::>"11 21 :v1 
'1?.!'-111 0JLI? 
11?"1') 614(1 

LDA 
7A7 
AOD REL 
OIS 2 
JMP LP\+3 

"1?!-1 f. J 11MOI TI GL • LOA 
0 
C:TA 
~ 

LDA 
~l'l 

/G..ITCH C.:ENfRATOR 
Ol?OI 7 C'100"1 
11?1 Iii 
fl? I 1 
11?1?. 
A?l3 
Ill? I 4 
n2 1c; 
n? 1 r. 
11 '> I 7 

Ol??M 
"1?? 1 
11 ?::>::> 
lll?.23 
!'I??. 4 

0?.25 
lil226 
(~ ?.2 7 
0230 
!112:11 

0212 
Cil?.13 
'l?34 
(1?35 

f.l'>3f, 
M237 

1.\240 
rl?LI I 
rl242 
'11::>43 
0244 
171245 
C-1? ll ll 
'11247 
0?50 
0?.51 
Cll?5? 
0?.53 
Cll254 
111?5'> 
lll?S Fi 
0?.'>7 
01? l,Cil 
Ill?. 6 I 

I 0 f.(/) 

~, r-1 trn 
IOI ?Cll 

!'1(/1 ?A 
.It I '!Lt 

(, 11"> 
1.1111 1 

1 (1?"1 

7774 
I '> ill"l 

"11 ll 
I LI F.0 
7774 
6?15 
J(l)?(ll 

CH.\ 117> 
4134 
6211 

I 0lillil 
c;!Orllil 
I 17> f,('1 

17)C/)Cll(/I 

0!ill I 
4134 

6262 
631'> I 
!(lj(?)(/) 

111 3 4 
I 66VI 
<ii I OIO) 

I 560 
76'-llil 
A470 
6325 
10201 
(H~(il 4 
1 140 

(1 134 
I Ll60 
11-lCillil 
f.?41 
6?35 

<;Tf. Ql'"L 

JMP IP! 
C:L" 
LOf\ 
7774 
Lf.IM 
RF:L 
SAF.: 
7774 
JMP TI GL + 7 
UlA I 
ICil 
STC REL 
JMP Tl GL +3 

/THIS ROllT I NE GENERATE~ 5 VERT ICAL LIN ES 
/AT HORIZONTAL LOCATIONS 0 ,177, 377, 577,777 . 
/ C-LITC:HF"<; ARf DI SPLAYEO AT VF:RTICAL LOCATIO~ <: 

/177,377,500,100 ON THF. LINES · 
TST2 , LDA 

(il 

<;TA 

"' 
CLR 
<;TC PEL 

JMP LP2A 
TST2LP , JMP LP2R 

LOA 
REL 
BCO 
100 
BCL I 
760Cil 
AZE I 
JMP GL2 
LOA I 
4 
ADM 
REL 
SAE I 
! 0Alil 
JMP TST?.LP 
JMP TST2+3 

/SET IJP INDEX REG· 
/C.:O DISPLAY SOME POINTS 

/ OONE ALL POINTS YfT 

M?~? IMMM LP?A , LDA / SF: T llP I NDEX PEG! STF.RS 



'1? 73 1'12(-.3 "IMCil lil 
'1? 74 f;\264 1060 STA I 
' 1'>7"i 021>5 0111.ifll crnw1 
' 1~7f, "?l>f, CWl f.2 <;ET I 2 
1'>77 M?f. 7 C/IMC/llil (/) 

11'1 I (1? 7tll 11Mf.1 SF.T I 3 
I 1fl 1 '·1? 71 M 1 77 I 77 

•l -,n ,., (!\ ~) 7 !'1 0 1'1 f./i <;F:T l 4 
11·1·1 11:'·11 '117 7 17 7 

'I \ •I /1 '·I~) 71,· 'M'1·f,' , SF.T I ~ 
J ,,.i,,., ., 

"'" 7 ,, t1';77 5 77 
t.1'1 I r, Oo'? 7 f, f.H"l 6 f, SET I (., 

<.11'1 7 '-l'?. 77 GI 777 777 
1\1 1"' ?) 300 6265 JMP LP2A + 3 
'1 1 11 
'1:1 1 ~ 
111 1 1 / AC:TllALLY nI<;Pl.AY THE "i PO I NT <; 
11 1 4 r-110 1 

1 """"" 
LP?R , LOA 

·'.13 1 5 (ii :10 ::> 000J ~ ,~ 

11 1 1 f, 0 1'1 :1 1<-1i;0 ~TA 
'13 1 7 r-130 4 0 000 0 
•'1:1 ~I) 0305 1 00 Cl LOA 
··~ 32 1 tll1(ll(, (1 114 RF.L 
f,)1?~ 0307 (ii 142 f)J<; 2 
13?.1 1111 Ill $1<11 1 7 COM 
l1?4 'l 1 1 I "' 1 4 (, n I <; (., 

11?'; "'1 1 ::> I "\111·1 LOA 
:1'>4 f7t :1 1 3 "' 1111 RF.:L 
''1? 7 111 1 4 I l ?M Ar:lA 

'1 31'4 n3 15 r1::>110 ?'10 
•l11 1 0:l 1 (., "' 1111 f) I') 1 
11 '1'.> fl) :11 7 00 I 7 COM 

•1 :111 '11?1~ 171 1 4 5 f) J S 5 
•111 11 ,,, :1'?. 1 10(.-IM L f)f\ 
'11:l5 1"132::> "' 114 REL 
1.111 r, 03?3 '"' 1 44 r>IS 4 
'1117 '13'?. II f, 1'1 4 JMP LP2H+ 3 
r11 /i"l 
1111 1 

f.\1/.12 / f) J<;PLl\Y TH E GL I TCHES Oi\J T HF. llF.:?T I CAL L l NF<; 
'1 '1111 11:)? c; I 'l 'Hl r-u» L OA 
"l')li 4 0126 '1'10(1 0 
'1345 0327 I r1 f,01 STA 
"13 4(, !"1330 0r.1q0 ('I 

"134 7 033 1 "1 0 7 5 SF'T t I 5 
'"13 C,'71 r.J33'?. 777 '?. -s 
(-1351 0 :l33 1020 Ult\ 

''35? 0334 (1)7(.,7 7 6 7 
0353 0135 434 3 STC GL2V 
Cl35'1 '1336 00f..7 SET I 7 
")35c; 0 337 777'?. - 5 
fl\1"i6 A34"1 C/IC/170 SET l 1111 
0!15 7 V\14 1 (ll(IJI?) 1 I 
01f..0 03 4 '?. 10?0 LDA 
('1 3 (, 1 0343 07f, 7 CL'?.V 1 7 n7 
113 f.? C/1344 I I 70 Af)M I 10 
Vl:-163 "1 345 0 22 7 XSK I 7 
036 4 1?1346 6342 JMP .-4 
(~31>5 

"116n 0347 610 I JMP LP2R 
rl36 7 03Slil 102!JI L DA I 
'11711 0 35 1 C~0 CA 4 4 
1117 1 035'?. 4343 STC GL2V 
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e 

•l'~ 7 • 

'l"\ 71 
1117 '• 
n7•, 
\ .. -, ( 

•1< ., ., 

111 

.,, /t 11 
t~ /1f.\? 

1/11\, 

' )/11 /1 

l/1 IC:, 

~j/1 '/.. 

,., /i" 7 

l/1 l 1 

l/l 1 1 

·1, 1 ·· 
l /1 I ' 

'1/• l /1 

·i /t 1 • ., 
'~ /t l ( , 
"ltl ., 
•·1 /• ) , 

/1,., l 
l/1r)' 

1111>1 

,, 11? /' 

/1.., c, 

•11?!, 

11/1''.> 7 

l'\ /11'~ 

,. 1111 

-'41? 

11133 

"1111.ll 
11115 
11/J) (, 

11113 7 
,, 44' l 

"144 1 

''" '' ~ 
'1141 
1/1/14 

04Ll'i 

'l II /1 A 

')447 

Cl 45t~ 
<1 1151 

14')~ 

~11151 

f.14') ll 

f'l45'i 
r.1451, 
"145 7 
M .61,"I 

·1111. I 
1-)46? 

035 3 (1215 
"1154 1,336 
'11')5 621.~ 

M 1')1, l'.1111 

II .1,.H~ i1f.I 7 7 

114<'11 '11'1171 
0 ,..,., ? n "? 1 
:.; 4 1•) 3 "/J',o\ "> 
114<'14 7 '1 77 

,.; " ''' "> '·; ~ 7 5 

(\ /!11 I, 11 1.,(; ? 

!1 ,,, 1 7 1 fl 1 <; 

M 4 1 ~1 11r1 1 1 
l·l 11 I 1 1 r11 ') 
11 11 I ? Ii'" l " 
1/i11 1111') 

r.t 11111 1a1111 

1·1 41 '> 1 '11'l 

'" L1 1 I, 11'·1 1 'I 

1;1 /IJ 7 
"I/)?•" 

!14? 1 
•'1/1?!.> 
,,, ii? 3 

fl14::>4 
C'l 4?.5 
I~ lj? f, 

,,, 427 
"'43C'I 
(141 1 

'143::> 
r143 3 

0 43/1 

,, /115 

0/116 

(1} 4 3 7 
0440 
044 1 
"'44?. 
A443 
04Ll4 
'1.045 
!'l446 
044 7 

'-1 45(~ 

01151 

/1 "'"'" 
ll '1 f. 7 
I~ f.5 (. 
1-1:174 

7773 

1i;,35 
Wl 1 6 
1075 
1035 
1(175 
"1::>34 
1\11?4 

46'> f. 

(1("75 

7771 
(1004 

'?.674 
4001 
21\71, 
1772 
10::>0 
0'11 IA 
2'11'111 
L1674 
::>7,14 
1 l\::>0 
4li!l·H'l 

XSK I 15 
JMP c;u~v- 5 
JMP 1.P2A 
JMP rn_::>+J 

* 4r1r-1 

SF:T I 1 7 
·1 

.IMP C:LOCI( 
,J;w,p f)<:r,PA T 
.JIV\P I') I A\-

l)<;f:Pt'IT , !'\F'T I 15 
F'OR 

n 1 r:R rn- 1 
Lf)t\ I 1 <; 
<:TC n 1 l"lF' TI\ 
t.nA I 1, 
<;TC "::>>WTA 
I.Ill\ I 1 , 
•;re n1R•TA 
L l)A I I "> 
c;rc rl4RF..TA 

/;?f. ')f:T HORJ70NTl!\I. PO'>! TJfH 
/GO RACK 

/PllT \,IHI) PATTE"l<N t\l)f)<.> 

/ E:l\CH 111 •l\I') IN 4 n 1~r11<: 

/H~fFLG=M ~HFN nI<;PLt\YIN~ LFFT HALF' OF PATTFn~ 
/:4 WH~N nt<;PLPYING RIGHT HALF 

<;Tl, HAF'FLG 
<:FT I 7 
RHCHNG- 1 
SE T I 1 4 

/l \llTIAL I7 E PRC.11:-lFllJT" 

/THERE ARE 
- 4 / 4 n111!\0RAl\JTS 

/l \I Rlf'HT HALF PASS NOP qELO~ VILL RE QEPLACEn 
"lY AnA I 7 

/LEFT A"IO RIGHT HALF SE01JENCES A~E 5Tl\f'C:Fl?EI) RY 
A CON<;Tl!\NT 
/ ?,;ll F'QQ F'llLL <:JZE CHt\RACTERS , 1C1 F'OR HALF <;J7f 

LOA I 1 5 /PTP FOR HORI 7 coo~n 
RH!> 

f'. ~ 

N 1 

5 

NOP 
STA I I 5 
LflA I I 5 
STA J 15 
XC:K I 14 
JMP PH 1-1 
STC LNFLC: 

l·1HFN DOING LN 
<;ET I 1 5 

- f, 

F' c; F' 

LOOP l· ADn n2HOR 
STC 1 

AH'l2• 1 Cl) 

ADO 02Vf'R 
D!"I. I 02RFTA 
LnA I 

ADD 1 

<;TC f'l2 HOR 
ADD 0 4HOR 
RSE I 
4(1)Cl)(1 

/HO RIZ ARGllMENT 
/?TR F'OR VFRT coo~o 
/VERT ARGIJMENT 
/l)ONE ALL nttADRANTS 

/NO 
/= 0 ~HEN DOING LN ~ . N 

/THF'PF ARE ~ CH~R ON L 

/ENt\RLE HALF' <: JZE CHt\P 

/SELECT CHAN ~ /:\NO 
/'lET HORl7 COOPO 
/VERT COORD TO AC 
/DSC IN Ol!AO 2 
/~~P HORI7 COORD TO 

/SET HDPJ7 COOQ() 



'l/.11'~ 045?. 4vH1 I ST C 
'1 46" f.1453 27G'l6 ADD 04\IER 
114£, c; G'l454 I 77"1 DSC I f.J4BETA / DSC IN f.lllAI') 4 
rV16f, '1455 lfll20 LDA I / RI.IMP HO'~ I Z COOPO 
•,\/11'. 7 '·1456 w 11 1·1 R Hr.l il • l '·I 
'•l -'171-' 0 45 7 211\.1 1 Af)I) 
1471 (\ 41,(ll 47A4 srr. C"ll1HOP 
'147::> 0 461 0!235 xc;K I I 5 I DONF A LN ) 
1•lLJ7 i . (}ILJ6?. 6437 .IMP LOOP! / ·\JO 
l·\/1711 "141'3 ?. 65 6 ADI) L'.'JFL C: 
'·147'> fll /16'1 r~ 470 l\7E I / l10NF: ?. l_NS J 
"11171'. "'111,s f.51 I . IMP FIJLSl7 I Y F. c; C:O TO FllLL c; J7f c 

Hl\R'; 
M477 l•l /1 f.I, (.jf1 7 5 .SF.T I 15 /THF.:t?f. f\~E 11 
11')'·1 (\ fi\lj(, 7 77 66 - I I /CHAR~ I N U I ? 
r) t;I\ 1 "1 117'1 r.1 0 1 I CL R / <;ET Li'IFLf-
'511::> f) 4 7 I LJ656 STC LNFLC- ITO F.XIT ON N EXT CH~ 

"'"" 1 
"1-47" 2673 l\DD Krl?HQP I RF.:~F.T HOl? l 7. 

q&.,f.\/l '~ "71 2655 £\OD HAFF.LG I MID II F. RT 
' '')II 'i '1 4111 Ll (, 7 It " TC "::!HOR I COOf:'D 
!~ ">'1 r 11 47 5 267 5 ADO Kf.1 2VF.:R /FO P LN ? 
fi\51717 ·~ l17A I I ?.'1 ADI\ I 
'1'> I , , r11177 77-:l 7 nvn~ . -110 
r.1 •, I I ,,, ')('1,. "671, !'= TC (.l:>IJFR 
' I " I f> 11 <;1'1 I ?7•·1~ Af)f) K04HOR 
!1". 1 1 IA C\11 ~> ?i;r:, r, 1\111) HAFF.Lr~ 

'1 'l I II f) ')111 /171~ /1 ;.TC rtllH()H 
•1•, 1 c; M')M/1 ?7!-1" Ano K"lltVF:P 
W) 1 f. "1505 I I ?'1 A11A l 
11 c., I 7 M ')'1 6 7 ?':\ 7 RI/() 11 , - lt(A 

11 ')?'1 0"iCil 7 Lt70 6 <; Tr, 04VF:R 
•AS? I f'1') J(1 6437 JMP L'l0P I 100 LN ?. 
'·l5?? 05 11 00 75 FllL"i J7... "f:T I 15 / S~~T f';TI? , , ,,".>:) 

'' "i I ? 7771 - 6 I FO<> LN I 
'.\')::> 4 
!1')?5 / l)F.LAY • 5 17.F GHl\Nf-E N~XT 
'1')? /, (ll~ 1.1 00 76 '\f T I I A 
'•l 'l?. 7 fl!') I '1 7737 - 4 :1 
·~') 1 '1 1·' ') I 5 "'23f, xc;K I l (, 
(·1')1 1 11 ') l (, AS ! S .JMP • - I 
'1' 1 1~ 

'•IS'\ '3 (A') I 7 I C1?.1'1 LnA I 1 EN4 Al.E 
'l'l .. l/1 1152'1 11 :'>f'l t • ?.0'1 I F"l lLL <; I 7-E 
(1"i" 5 f.15? 1 •Hl04 F. s F" /CHA~ 
1•,;ii; 052?. 46!'>6 STC LNFI. (; I SF:T FLAG Fo r.• LN l 

(Vi:"\ 1 ~';:>3 26W LOOP ? . Af)f) (.) I Hl1R /Hl1°17. r.OORf) 
M5il<1 (15?4 16?1/l RSF: I 
,,, "i il I r-is::>s 4C/l"lfll Ll(l\O)(?) 

VIC:, ll? ~">?6 4 '10 1 STC: 
'-'"i4:1 ~'l?.7 ?67'? Al)D fl l VEP 
Cil5/14 05:1"1 I 77 :1 nsr. I 0 1RF.TA / r.lflAJ) 
1,1r:, /1 ') (I) 53 1 I 0?(?) UIA I / P.llMP H'l~ l7 
Cil5 46 '1 "i '1? C/10?0 AH(:) I> 2~ 
'>Sa 7 0533 200 J ADD I 
·155(; r.is:v, 4671'1 STC () JHOR 
0SS I 0535 ?7(?)0 41111 f'l:lHOR /HOR J7 COO PD 
055?. (?) 536 "00 I STC I /CHAN fl! 
'·1553 r-l537 27"12 ADD (.)3VER 
0554 C/1540 I 771 DSC I 'l3BETA / (11140 3 
('I ') 5 "i f-154 1 10?.fl\ L[)A I 
(·)') c; 6 C'l5il2 CH;i?,(?) RH03. ?.0 
•"i55 7 VIS43 ?. 1'1(1) I A DD I 
fl\561il (?)544 470 0 STC r.J1HOR 



I"~ : .. 1 115 .115 '•1?3 5 X~K I 15 /OO"IF. A LN ) 

,,., ,.? 1 1c;11,~ 1.5?3 JMP LOOP?. / NO 

·1s1>' t' 5 It 7 ? (,51, ADI> LNFL(; 
(\ c; I, /t c;i c;511 Ill /t 7(,, A 7. F. I / f.IONE ? LN~ ] 

•I' "" 'SS1 (,5 77 JMP Hi!IFCHK /YES CHK FOR ?.NI> HALF 

e OF PATTF.RN 
't:;t;(, '•) c:; c:,?. Clll7t75 SET I 15 l:'-30 SET FOR LN 2 

.~c:,,;7 f) 553 77(.,fi - l 1 
'1') 7•1 . 0 SS/t l'll C'l l 1 CLR / ~ET LNFLI- F"O!? 

!') 71 •155c:; ltn56 STC LNFLC.· /EXIT TO HAFCHK 
(l C: 7 " ri1551, ? (.67 ADI> Kf.'1 1 HOR /RE~ET COORl>INATF.~ 
'l'i .,, fl'l57 :->n55 Ann HAFFLf, 
· 1c:, 711 q c:;1,r~ ?nS5 Al>D HAFFLG 
r1c, 7 ') '.·lSnl II f. 7r\ STC 'ltHOR 
., .... 71. ,, 5 6? ~n 11 ADD K l'.'l 1VS::R 
lrl 77 "''ln3 1 l "''·l ADA I 

•llf.ll\1., ,., 56.11 7737 All" 1 , - 40 
f \i;n 1 

(:\ c:; "" 4 6 7 '>. STC ntVF.R ~ 

' \(.,()'':) "lS l.6 2677 Ann KCJ3HOR 
"1 1) l ;< 056 7 ?.655 ADD HAFFLG 
111 1, '1 /t 0 5 7(1 2fi55 ADD HAFFLG 
.j i;q 5 '11571 4 70)"1 ST C r.J3HOR 

'1 1,:tl"' '~5 7?. ?. 70 1 ADO K03VEI:? 
fl) f.,il 7 05 7~ 1 t2Cll ADA I 
r,i ~ 1 '·: '115 74 7737 Rlll'.)3 , - 40 
111> 1 1 "15 7 5 47'·12 STC f.J3VF:R 

"'6 1? 0 576 6523 JMP L OOP 2 1no LN 2 

rir.. 13 0)5 77 10111n HAFCHK, LOA / DONE BOTH 

9\n 1 ti '1 MIC11 0655 HAFFLP /LF.FT ANI' RIPHT 

' I(, 1 5 060 1 (1451'1 A7E I SF:01 IF.NCES l 

,, ... 1 n 0 1.1i1?. ,;,; 1" JMP l>SCEND /YF. S F"XIT 

•·11. 1 7 fl nlll 3 102C1 LOA I I N') Sf.T FOR 
,, r, '>'1 "160 4 llHl01~ 4 /DSC RIGHT SF.:'1 · 

'1 /)':) 1 ('\ r-.ri ') 4n55 STC HA FF'L r /SET HAFFLG FOR EXIT 

'11,:>? ·~ ""' I; 111 ?.(II LOA I IF. NI\ PL F: IN5T TO 1\1>0 A 

'·I M~3 '1f>!Jl7 11 27 ADA I 7 / CON<;TANT FOR 
I.)(..?/) r.; r, 1 (I! 44?.') STC RH 1 /RIGHT HALF Sf"(.) , 

e '1 6?.5 '1Ii1 I 00 75 SF:T I 1 5 
l{,?(, Ml. I ? f.) M,6 K'l l HOR- I 

(>J(.~ 7 lll6 13 611291 JMP RH 1-5 / DO PIGHT HALF ~fn . 

:o)61f.1 "'6 14 1"1 2"1 OSCEND • LOA I /RE 'lTOP.E NOP 

(·l f.31 "'61 ') 0'11 6 NOP /FOR NEXT LEFT HALF" SE 
c:i . 

%3?. A f. 1 6 4425 STC RH1 

"1 633 (11 f. I 7 6635 JMP TTYOPT ICHK OPTION~ 

06:14 (1)62'1 641ll 2 JMP OSCPAT- 3 

<'lf.:15 (1)62 1 10(11(1) CLOCK• LDA /CHK FOR ALTERNATING S 

Ef.J • 
06:)1, (116?.?. 0654 FLA G 

'163 7 (H,? 3 (I) 47(1 A7F. I / l·1H J C:H ~s::n . 

(~ n llGI (I) l .?.4 f,f.\(ijfl JMP f.l /FRF.F.7F. SF.:" I GNClRF. CLO 

CK 
" "41 r-i l.?.S !'l?\7 X~K I 17 ITI C:K CL()f.K ANll 

r\A4? <H?f. 1,'111'"1 .JMP Pl /PFFPF"<;H !;r,QPF. 

• \f,lj 3 
11(,.!14 
"'6 L15 M li27 !f.\ fllf.l LOA 

f.\646 Cll6 1t'! (il(.)(1111 (I) 

f.\ f.4 7 r.J(, :1 1 11 20 /\DA 
11 /, ')f\ f11'1:1?. 000 i I 
ll I,') 1 11 f,:1:1 411)(()(1) srr, 0 
•• 6 1>P '11>3 4 l,'!00 JMP 0 
(\ (.", 1 

e 



"'654 
~655 

0656 0635 100171 TTYOPT • LOA /SAVE RTN JMP 
'•ln5 7 0636 00"Hil 0 
%Ml 171637 4653 STC EX IT 
Plnn l 0640 <'1415 KST /HAVE TTY OPT I ONS Rf.EN 

RE(:ll •ESTF:f) J 
'i f,(,';> 111641 6V'l00 JMP 0 /NO RTN 
11161,~ 064? 0501'\ IOA /YF.S r.ET CHAR 
l \6f.4 PM ODE 
~;(,(,~ 4643 6036 KRA IF FREF.ZES THF: 
11 f., (, f, LMO OE 
Cl66 7 C1n 4 4 14 61-1 ')/\ F: I /ClJRRF"NT P/\ TTf.RN 
"IA 7'1 (.\ 645 "' ')!'\ f, 3r-16 / ANY OTHER KEY L\LTFQNA 

TE S 
171671 "1646 6652 ,IMP EXIT-I 
If, 7~ 0647 (.\011 CLR /FREE7F. ON CIJl?PENT Pf\T 

TERN 
'lf. 7'1 (1 65~ 4654 ~TC FLAG /RY ~F.TTING FLAG TO 0 
\(,7 L1 (~ 651 1\653 JMP EX IT 

' If, 75 fll65::> 41>54 ~TC FLL\C: /SET FLA G • NF: • TO Ill 
fli67f. M653 01110r1 F:X IT• C1 
(1f, 7 7 OJ f.54 00r;llll Flt\G, QI 

I\ 7'·111 "lf.5') (illl!'H;i HAFFLG. •';! 

' 17'" I "1656 ·~ ·';)(1(.1 LNFL r,, '1 
'17•"? 11657 <1010 RHCHNC:• )11 

1 7(13 "l f. AO! 
'""'"' 4 

4 
' i70L1 ri n61 l~V'l 10 10 
lll7Cll5 066::> 0M4 4 
•170 6 0663 0706 f.'11 C1RJI), l)4VF. R /ADOR -I OF GRID PATTF. 

RNS 
"'7M 7 111664 0744 Q2GR ID• Q4VER+36 
OJ7HI "'66'; Jf-1(.j? 03GRI o, Q4VER+ 74 
'17 1 I 0666 1040 f.)4GRID. 04VER+J32 
07 12 0667 0450 1<n1 HOR. 450 
r1111 3 0670 01~00 f.) I HOR. 0 
0714 0 671 0340 KQl VER, 340 
0715 0672 0000 QlVER. 0 
<'171 6 0 6 7,3 0010 KQ2HOP, 10 
Cl7 J 7 0674 lllOl<1 "l (.l~HQR, (.! 

0 n0 0675 '1340 Kt:J::>\/f.R, 34!11 
r1 7? I ~1 676 0Q)f;\I~ f.l2VER• Iii 
'1722 0677 OJ (".) J •A K'l3HOR• 10 
<1723 lll700 0000 f-l3HOR, ~ 
07?4 0 7ril I 7477 K03VER, -31(10 
M??.<; 0 70?. 00c;i0 (.1311ER• 0 
07?6 07f'13 0600 K04HOR. f,(ll ll) 

0727 07<14 00~11 Q4HOR. (/) 

073(1) i-l 7M 5 7477 KQ4Vt:R, - 300 
c:J73J 07r.l6 Cll00J0 f.l4VF.:R. "' 0732 /GRID PATTERNS 
01733 /QllAD I LEFT HALF 
•·171.ll (;17117 4136 413(, /C 
1-1735 0. 71 f.\ 1077 Jfil 77 /H 
0!711'> "1711 LILI 7 7 4477 /A 
<1737 071 ::> 3C177 3r.t 77 /N 

~ 7 ""' 
(17 1; OJ"HH1 0 / SPACE 

'474 J ,,, 71" 2 10 1 2Hll /J 
"1742 0715 4.1177 4477 /F 
(~743 0 71 f, £-1177 0177 / IJ 
11744 '11717 11177 0177 /L 
Ol71l5 Cll7?0 0 177 OJ I 77 /L 
07 46 07::>1 r-1c10ri 0 /SP~CE 



·"·f .lf 7 ~ 7?.2 5121 5 1 ?. l IS 
# •170:,'' 11 7~3 11111 7741 /J 

"l7"> 1 M724 454~ 4543 17. 
'175~ Vi 7~5 4577 11577 /E 
~7t;, I R J f,HT HALF 

e q•/ ';.. /I '1 7" (., ')/4) ~:>4 1 I C 
•?' ,' -. '1 7~7 771 (~ 77) lil /H 
~1·, (-, •1 71!.\ 77114 7744 /A 
1~7·; 7 '1731 77Po () 77' \ I. IN 
·~7(-. l "l 7J ? CilWll '1 Cl /SPACE 
•.\ 7 f. I "1 731 <1 177 

"'' 77 
II 

•1r- ·., !.\ 7 ~11 41144 4'1 4 II Ir 
~17 i; 3 '" 735 77'1 l 77'1 I Ill 
Po7f.ll "' 731'. 03A l ,.,3,., I IL 
~' 71'- "> 1173 7 0311 1 0\3'11 I II. 
117(.,f. '1 7 11'1 (1W.·l(ll 

"' /<;PACF: 
'l\1f.. 7 0 741 41'.5 I 4 f.51 I!'-
'• 77 \ ('1 711 '-' "'l :Hl) 11011 I II 
n 111 0\1113 f..151 fi I 51 17 
.. ~-, 7" ,.., 744 4145 41 lj') /E 
·~ 771 /1U~O 2 LEFT HAL F 
1) 7 7 It 0 745 41 3f. 4136 IC 
t1 77c, '1 7116 I 07 7 1077 /H 
fil776 0 7Ll 7 4477 111111 IA 
(1777 ,., 75"1 31177 '3'1 77 IN 
I "' " '1 1ll 751 0MC'I (1 /~PACE 

l('IOI 1 Pl 752 4116 11136 / 0 
J W'l~ Pl 753 H\77 I Ql 77 /H 
l W13 lil 754 4477 lt477 /A 
)0flll'j Ol 755 01 77 0 177 IL 
Jll'15 '-' 756 4477 4477 IF 
Jl';fl (., ,., 757 (l)Ol'llf) "l / SPACE 
11'1(1) 7 0760 5 12 1 5 12 1 I <; 
l '1 l Ii) 1'1 761 7741 774 1 II 
JOI I I OJ 762 4543 11543 IZ 
10 l ?. 0 7 (-.3 4577 4577 IE 
1013 / PI GHT HALF 

e I OI 14 076 4 2241 224 1 IC 
1"115 Cll 765 771(/J 771"1 /H 
10 1 6 07h6 7744 7744 /A 
I°' I 7 0767 77"'16 77'7'i6 IN 
1020 Ol 77(?1 000(1) 0 /SPACE 
1021 !?1771 3641 3641 10 
1Cil22 ~772 7710 7710 /H 
l f,,23 CJ 773 7744 7744 /A 
10?. 4 0771! 03(/)l 0301 IL 
l!il?."> '1 775 4044 4044 Ir 
I r.i?. f> P.776 (/)(11(/J(/J 0 /SPACf. 
Jfil? 7 0 777 4651 4651 IS 
Ji'l3lil 10fH'I 0041 0QJ 41 /I 
JOI 31 1001 61 51 6151 17 
1Wl2 Hrn2 4145 4145 IE 
1033 /QlJAJ) J LEFT HALF 
)Ql3 4 I ACll 3 4136 4136 IC 
1035 10\04 1Pl7 7 1(177 /H 
1016 1005 4477 4477 /A 
11117 I C"11il 6 3(1)77 30 77 /N 

' "' 4 '1 I "111 7 ~)(1)"10 0 ISPACF: 
1'·14 1 1'" ' "' 4136 4136 /0 
1042 ! M l I 4477 4477 IF' 
Hl43 HH2 0 177 (/) l 77 /II 

1"1'4 111 l ~ CH 77 (i} 1 77 /L 
10 45 I'll 14 0 177 "'1 77 /L 

e 



J •-1 /J f, 1015 "'""~(i) (} /SPACE 
J(.l\ 117 1016 51 ?.1 51~1 /" 
!Cl 5C-l 1017 7741 774 I /I 
1151 l '·l?0 4543 4543 /7. 
11'1152 \f.12\ 4577 4577 /E 
1053 /RI \.HT HALF' 
Jf.154 lf.'122 2241 2241 /C 
1r155 1 <123 771(?) 7710 /H 
\115f.. J'l24 7744 7744 /A 
1057 1025 77'16 77'16 /N 
1•1 (,f.l 102f.. c;i00r-1 M /SPAC:E 
17 (,I I :"1?7 :1641 31'.41 
Jrll (,? I !-11fil 4VI 4 /J 41-1/tl.; 

I'" 6'.l I '~ :11 77r, I 7717! I 
If.I"'' \W\? ri 1'~ I r13v; I 
J 1'11 f,5 11-1 33 '~ 1'-1 I M3"11 
It.,, f, (, IW'\4 "'(I}(~(.\ "' 11-1f, 7 Hl3"> II 65 I 41)51 
lVl?'-1 1"131'i 1'11041 r-1r14 1 
Jftl7 I I "137 6151 6 I 51 
)07? 1 t-,,40 4145 4145 
1!173 /AUAD 4 LEF'T HALF' 
Jf.)7/l 11'1141 4136 4136 
! Vi 75 1 r.142 1"177 1,-, 77 
l'\1(, 1043 4477 4477 
1077 104<1 3(1177 3"177 
I l"l 0 J 1'145 000l'l 0 
1 Jlil 1 1046 21 Ol I 2 I r1 I 
I lr.J2 1047 1077 I 077 
11"' 1 1050 11477 4477 
1104 1051 0177 "'177 
1 I '15 J(/15? 4477 4477 
J J·':\6 1A53 00?.H'l 0 
11"17 11'1154 5121 5121 
111 (') I '-155 7741 7741 
1111 I A 5 f> 4543 4543 
I 1 I 2 1057 4577 r.l4EL• 4577 
II 11 /RIGHT HALF' 
111 4 I 0 f,Pl 2241 2241 
111 s "~ 61 771 (~ 771A 
1116 1062 7744 7744 
111 7 1 (i) f,3 7 7'716 7706 
II 20 1<1f.4 0!1100 0 
1121 1065 0177 0 I 7 7 
1122 10 6 6 771<" 7710 
1 t?.3 10 (, 7 7744 7744 /A 
II :'>4 I '17"1 03"11 ~l 30 I /L 
11 ?5 lc:l 71 4044 4(1144 / F' 
11 ?. ,, 1072 0A00l 0 /5PACF: 
11:>7 1"173 4651 4f.5 I /S 
1110 J(il 74 AAl1l !1"14 1 /I 
1111 I '117<; f. I 51 6 I 51 / 'l 
II 32 10 7 f, 4145 04ER, 4145 
1133 
1134 
II 35 
1116 
I I ;i 7 /THIS ROllTINE DISPLAY" A l)IAGONAL 
114<'1 /LJNF: F'ROM BOTTF.M LEF'T TO TOP R I GHT 
1141 /OF' SCRF'F'N 
114? 1"177 '1'177 f) I A c;, "-ET I I 7 
11113 \ J('l(.'I 6377 LNTIMF", - I 4f-H'I 
11114 I JC~ I M,? J JMP CLOC:K 



4 

11 '·'· I 1(1? 71 '~4 JMP (;(') 

• I I 11 .. I 1 1~ 3 f,(ll?:'l JMP DJ<;Pl\T- S 

111.-1 11114 1 t~?.C1 c:o. LJ)~. I 
II .:, . 11 (..\S "l4~0 4C10 

II I I I '1 f.. ::11J I. I SfT 

e I I '> I I Vt 7 I 777 1777 

11 . 11 l '·l 1· 1 f..I I) 1 c:; I 
1 l • 't 1111 1 I :'>91 AOA I 

11' '• I 1 ! ~· ,.,,1(/1 1 1 

1 I r I I 11 I II I.'~ S M" 

1 I °' "/ 111 II 111W•I l /IW·I 

1 I f,' 1 1 1 'l 7 \ 11·1 JMP • -5 

I I f 1 I I I f, f,f,3<; JMP TTYOPT 

11 I.'' I 11 7 711-1 I JMP ro- J 

1 I 6 '.\ 
11 f,/1 

11 (,') 

Vl~l~Vl F.IH'OPS 

P.Hr· I 4532 
qH"'> /1/1 L1 /1 

" H" :1 454? 
HHl"/1 44Sf. 
q~ ;t: l l1">f.l1 

!{\/ (•'> /JLl 7 7 
•·lllfl '.\ /.i5 74 
Pl/~ /1 451?. (, 
r.1. (\ r.1< llA?I 

n1"r sn 77 
til"P/\ T 4r.J'.\r-! 
i)<:f'F"Nf) 4A 1 II 
n~r.P ll T 11N• '"-
F')(J T 4f.5'.\ 
Fl.A(" /1(,51) 
Fiil ~I 7 451 1 
(.l.? 43?5 
G..?V Lt:'\4:1 

- ro 510'1 
HP.FCf-IK 4 5 77 
Hll F FL(.; II AS 5 
'<"!HO~ 46fi7 
I(!) I \fF R 4 f, 7 1 
Kf'l2HOR 4A73 
KQ21/F.R 4675 
K0:'lHOR 4677 
1<"3VF.R 4701 
K" 11HO R 4 70l :'l 
Kf'l411F. R 4705 
LNFLG ld,56 
I.NT IMF 5100 
LOOP l 4L137 
l.OOP!? 45?'.\ 
LPl 4135 
LP?I\ 42 62 
LP?.R 43'1 I 
0 1 'Rl::TA 4013 
n1 GRIO 4f£.3 
OIHOP 4 6 7r1 
f) lVER 467?. 
(')2BETA 4012 
n:>rR I r> 4664 
r.'12HOR 4674 
f'l?VER 467fi 
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n3RF.T A 41"1 1. 
n~Gqrn 466 5 
nJHOP 4 '70l0 
'13VF.:O 4 702 
<MRF.:TA .6r., 1111 
n11FL 5r45 7 
rV1FP 5'476 
'14C~tn 41'.6f. 
"lltHOP 47!44 
()/rl/fQ 4 7111 (-
qi:-L 41:34 
RH<:HNG 4657 
RHl 44?.5 
TS Tl 41(JJ0 
TSTI LP 4111 
rc;r::o /123~ 

T<>T?.LP 4?.41 
TTYOPT 4635 
Tl GL 420 £. 
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