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ABSTRACT
_— A VC8E 'TV' HANDLER FOR A STORAGE SCOPE

THIS 1S A TWO-FAGE HANDLER FOR THE OS/8 OPERATING SYSTEM

WHICH GENERATES AND DISPLAYS ALPHANUMERICS ON A STORAGE

0SCILLOSCOPE USING A STANDARD VCBE CONTROLLER. KEYBOARD

PAGING 1S USED TO ERASE THE SCREEN WHEN IT FILLS UP, AND

OPTIONALLY, TO RETURN TO THE MONITOR. DBECAUSE OF VARIA~

TIONS IN THE DESIGN OF THIS INTERFACE, SEVERAL VERSIONS

OF THIS HANDLER HAVE BEEN DEVELOPED:

A: EARLY DESIGN WITH XYZ OUTPUTS & NON-STANDARD ERASE

B: LATER DESIGN USING THE ENABLE REGISTER FOR ERASING

C: OPTIONAL MODIFICATION 7O A 10 permtT CTRL/C cHecks “N

D: OPTIONAL MODIFICATION TO B Te CHECK FOR READ CALLS
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A VCBE 'TV'! HANDLER FCR A STOPAGE OSCILLGSCOPE

Frogrammers with a storage 'score and e VCBE controller at their dis-
posal can use this handler to quickly examine directoriesy, check listings,
or scan through data files using the CRT for output, The handler can s8lso
be used to add annotation to grapnics displays or for interactive purposes
in which queries are displayed on the screen retbker than on the terminal.
To be effective for the latter operation the calling program must have a
mechanism similar to the QUTPUT BUFFER command In U/W-FOCAL which permits
the screen to be updated on a line~at-a-time besis whenever necessary.

The name *TV:' was chosen in order to make this handler compatible with
the CCL commands which recognize the '=S!' option,

A 4x6 matrix is used to generate at! 64 *displayabte! characters and
spaces are substitutecd for all control codes except *linefeed', Lower case
letters will not display properly unless an appropriate pattern table just
Yhappens?! to exist in the locations immedistely following the handler, TLF?
rather than 'CR!' js recognized as the start of a new line in order to make
the handler compatible with the output of programs such as SRCCOM which gen-
erate multiple linefeeds as well as those whichk always use a CR/LF combina-
tion. Those who prefer to recognize a CR as the start of a new Jine can
easily install the simple patch shown below for this option(l).

The handler will pause for keybcard input after the last tine on the
screen has been written. Striking any key will thep erase the screen (see
below)r» wait white it clearss and then continue with more output. Except
for Version Ay striking CTRL/C will return to the 0S/8 keyboaerd monitor.
Unfortunately there just isn't enougt room in this version for this check.

Four different versions (designated A-D) have been developed for use
with various revisions of the VC8E interface. Since tte original design
only provided XYZ outputs and had no provision for erasing the screeny Ver-
sion A simply pauses so the operator can menually push the 'EFRASE' botton.
It is obviousity nicer to let the computer gerform thjs functions so each
time the xeyboard is struck a 'clear display flag' 10T is issuec and the
handler delays for half a second before continuings Connecting the signal
from the 'clear flag! tine to the erase circuit of the scope will thus pro-
vicde tautomatic! pagings. Version 8 of the handlery on the other hand, was
written for a later revision of the controller which uses bits 6-8 of the
enable register for storage scope functions and which giso has a haraware
delay for the erase cycle, These features permit adding the 4 instructions
necessary to check for CTRL/C.

hMormalty the D/A converters use coordinates ranging from =777 to +777.
1f the user is witling to reverse the tsign bit' (bit 2) at the point where
it enters the converter the full outrut range can be represented ty 0-1777
insteeds and the lcqgic within the handler can be simplifiecds In the MB8Y95
module this bit is» in tacty, already inverted so simply bypassing that gate
(a 76404) produces the desired result. This hardwvare change then makes it
possiblie to add a CTRL/C check to the hanatler. While such a feature is de-
finately desirasbles especially when examinino a long listing for errorss
those who have other programs which use the conventional display coordinates
may Wwish to forego this modification. Versions C and D of the handlier have
been written for such an interface. Version C iss againy designed for the
original VCBE controller and Version D for the later revisions. Due to space
limitationsy Version C does not incliude a check for erroneous 'read! calls.



Atthough this is a 2-page handlers only 1 page is actually availatble

for the display and unpacking routines since the second page is filled by M%
the pattern codes. Some clever coding(2) is thus requirec to pack things
in and tradeoffs of the sort discussed above are unfortunately necessarv,
It woulds of courses te nice to have the CTRL/C check in Version A and per-
haps someone else will be able to figure out how to do it. Users shoula
also note that the MQ register is used in the display loop and thus any in-
format ion stored there wil! be destrcyed when celling the handler.

To add this handler to your systems run the BUILD program as inaicated
in the summary guide below: (for more information see the (S/8 Handbook)

+RUN SYS:BUILD
$LOAD PTR:
$INSERT VCB8E
$INSERT o0
$BOOT

+SAVE SYS:BUILD

(1) To change the 'new | ine' check from 'Lt' to '"CR' only two patches are
required, The first is to change the constant 'MLF' from =12 to -15 and

the second is to replace the 'TAD M20' instruction with *TAD MLF! (i.e.

‘TAD M15')s This may be done either by editing the source files or just ﬁ%
as easilys by using the ALTER command in BUILD. Note that the adaresses

used ty ALTER are 200 Jess than the sddresses shcwn in the listings.

Thus in Version A the changes would be:

$AL VCBE» 6l
77667 7763

$AL VCBE,»1lle
13237 1261

With this change output from programs such as SRCCOM will not be cisplayec
correctly since the LF's will be converted to sopacess but data files wrich
might contain CR's without LF's -will- appear properlve Since there Jjust

isn't enough room to check for both CR and LF, the user must decide which

convention is most useful on his system,

(2) The author would especially like to acknowledge the efforts of Daniel

T. Brown and Craig R. Wyss of the Dept. of Physiology and Biophysics at L
University of Washington who initially developed the plan for this handl:
several years ago. Their version (for a 'home-built!® inter face) was thte
revised and extended to work with a standard controller as described aboy

.

Jim van Zee, Dept. of Chemistry = U/Wy Seattler, WA 98195 (31 July 1976)
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/ VCBE =TVt HANDLER FUKk A STUOKAGE SLOPE PAL 8=\9T 07731776 PLGEt )

@h L / v(iBt *Tve HANLLER FOR A STORAGE SCOPF (D1Bs Ckes uVZ)
\ 2
3 /THIS HANLLER USES A STANOAKD VCAHE INTERFACE TC PRODULCE
4 /QUTPULT ON & TEKTRONIX 6117613 STORAGE SCUPEs THE RAMNGE
) {0F THe X= AND Y=aXES IS ASSUMED TN BE FROM =777 TO +777,
6 /TH1S REQUIRLS ADOITIGNAL LINSTRUCTIONS, HEMCE THE CTRL/C
7 /CHECK HAS BEtN OMTTTED, THE INTERFACE IS ALSO ASSLMED T
& /=NGT= HAVE THE *ERASE* FUNCTION IN THE ENABLE KEGLSTEK,
9 /BUT TC USt THt #DICD#» INSTFUCTICM TO EEASE THE SCKEEN,
10
11 /THt HANDLER GUTPUTS CHARACTERS UNTIL THe SCREEN IS FulLl
12 /THEN WALITS FOR KEYROQARD INPUT BEFNRE EPASING EVERYTHING
13
lg INOTE: THE *MO#* REGISTER 1S USEC RY THE DISPLAY RGUTINE,
15
le JaCKNUWLEDGEMENTSS  THIS HANOLEF PENEFITS FROM Tht MANY
17 /HOLES OF HARD WORK bY DANJEL Yo BROWN a CRAIG ke wYSS
1o /3F THE OEPT. OF PHYSIOLOGY AND RINPHYSICS AT THE UNIVe
19 /0F WASHINGTUN,
20
21
22 6051 NL{CU= 6051
23 6053 DILX=6053
24 6054 DILY=€£054
25 €055 Dl1XY=6055
26
Nm 27 [FNLEF UDlck <OU1ER=DICD> /EQUATE *ERASE? wllH *CLEAx DONe*
w28
29 /PAKAMETER BLOCK FOR #4BLILC#:
30
3l 0000 PAGE O
32 GOUCLY 7777 -1
33 00001 2603 CevICE VCBE
34 00002 7005
35 G00C3 2426 DEVICE TV
36 LLOte 0000
37 00005 1300 13005417
33 GouL e 4175
39 00007 000C ZuLUCKk 2
40
41 0200 PAGE 1

vV ERSI1ON A



/ VC8t *Tvn HANDLER FIR A STORAGE SCOPL

42
43
44
4H
46
47
48
49
50
51
52
53
94
55
56
57
bY.}
59
60
61
62
63
64
65
66
67
68
69
v
71
72
73
74
75
76
77
76
79
80
Bl
82
63
84
vo
46
67
0d
89
S0
91
92
33
U7
95
96

00260
voaul
00202
002C3
00204
€02G5
00206
cu2Lv
00210
00211
00212
00213
00214
00215
00216
00217
00220
00221
00222
00223
0022 4

uv02c¢h
00226
00227
00230
00231
00232
Gou23sl
00234
0u235
00236
00237
G240

00241
00242
00243
V244
00245
00246

00247
00259
00251
go0252
00253
2L 4
00255
¢0256
00257

o260
00261
00262

0000
7326
6214
1307
3245
1775
7500
5241
0377
1307
3332
1775
7004
2241
7170
3240
2375
1775
3257
5235
0000

4247
3224
4247
7112
7012
1224
7012
7012
4306
2240
5225
0000

7600
2375
2375
2372
6203
5775

0000
1657
4306
1657
0255
2257
7400
5647
0000

7772
7766
0177

STAKRT,

K377,

C7GG4»

TEMF,

LUGP»

BEGIN,

wCNT»

EXIT,

COIXx,

GETC»

BUFE»

Mby
MLF s
K177,

0

CLA STL RTL
ROF

TAC CUFO
LCA COIX
TAD I CKkT
SHA

JMP EXLT
AND (70
TAD COFO
0CA COFxXx
TAD 1 CRT
RAL

ANG EXLT
STL Cha RAR
DCA WCNT
182 CkT
TAD I CRT
DCA BUFF
JMP BEGIN
0

JMS GETC
CCA TenAF
JES GLTC
CLL RTk
kTR

TAD Tenmp
RTR

RTR

JMS PUTC
ISZ WCN1
JMP LGUP
0

76CC

152 CRT
1SZ CRT
ISZ CRY
COF CIF
JMP 1 CRT

0

TuLb I BUFF
Jmns PLUTC
TAD 1 BUFF
AND J+2
157 BUFF
7400

JMP I GETC
0

-€
-1z
177

VERSITON

4

PALB=-VGT 07/731/7€¢ PAGE 2

JPOINTS TO THE dEX1 PAC:

/CLMPUTE THE RETULKM ®CL)S

/ARC1
/CHECK FOR A *ktpAD»

/BUFFER FTELD
/MULTIPLY RY 2

/GET WOURD COUNT
/NLGATE ~ OIVIDE BY 2

/ARG2
/BLFFER ADDORESS

/UNPACK THE RUFFck

JFLRST 2 CHARACTGekS ARt E©aSY

JHEKE#S 4A0W WE GeT THE ThaRC

/ScT1S THE DeFe THE FIRLT TiME

/3CLA®

/PASS THE BLOCK NUMBREK
/AND THE FRRNOR ReTUERN
/%% hETURNS=»

/Re AD THE BUFFEK

JAND WRITE IT 0OUY

/1GcY THE UPPER FOUk BITS

/= %NQP#*

A



/ vCte *Tvs

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
119
il6
117
lls
119
120
121
1é2
123
124
125
126
127
126
129
130
131
132
133
134
135
136
137
136
139
140
141
142
143
144
145
146
147
144
146

00263
00264
00265
00266
ou2se 7
00270
00271
00272
00273
00274

00275
00276
00277
003vJ
00301
00302
¢03G3
00304
00305

€3306
00307
00310
00311
o312
00313
00314
00315
00316
o037
00320
00321
00322
00323
00324
Cu3de Y
G0326
00327
00330
00331
00332
00333
00334

(0335
00336
Lu3a3v
00340
00341l
GU342
00343
00344

HANDLER FOR A STORAGL SCUPE

6031
5263
6051
6032
2334
52617
2373
5267
1337
5301

1371
3372
1373
1305
3373
1373
7790
5263
7740

0000
6201
0262
7450
5332
1261
7450
5275
1323
765
5241
1260
7510
776C
7104
1200
3344
4335
4335
4345
6201
5706
0000

0co¢C
2344
1744
76421
43495
4345
5739
0000

wAll,

LF»

M30,
M4Qy

PUTC,
COFO,

M20 s

COFX,
CNTu,
QuTC»

Ci744y

AODK s

K SF
J MP
CleR
KCC
152
JhP
152
J hP
Tad
Jre

TAt
tCa
Te0
TaD
UCA
TAD
SPA
JMP
S MA

0

CoF¥
AND
Sha
JMP
TAD
SNA
JMP
TAD
SNA
Jne
TaC
Ska
Sha
cLL
Ta0
0Ca
JM3S
JMS
J M§
COF
J hP
0

Q

182
TaD
ML
JFS
Jhy
JMP

=1

NTKR
-1

* o O

-3
Cl744
LF+4

C1000

X

Y

M&U

Y

Y

SNA CLA
wall
SZA CLaA

o
K177

COFX
mLF

LF
M20

ExIT
M6

$24 SNL CLa
RAL

STARY

AJDkKk

QuUTC

ouTC

PLTC

1 PUTC

ADDR
1l AODR

FLTC

PLTC
1 0uTC

RSTONM

PALB=VYT 07/31/7¢ FAGE 3

/wh)T AT THE RQOTTIOM OF A PAGE
fPUSH THE =ERASE#* RUTTON
/CLEAR THE FL AG

/wAlT & JHILEseo

IWALT A WHILEF INNGEKeeo

FANL START FROM 1HE TOF ACGaAlIN

/RESET THE X POSLTICN

/MOVE DCJIMVARD A LIMNE

/LAST LINEY
/EFFECTIVE *JMP COF X*
/CHARACTER CHECK)S
/FOF ACCESS TD PAGE 2
/IGNORE NULLLS

INEW LIMEY
/IYES = #CR* IS JTOGNCKED

JENL-OF=-FJILEZ

/YES

/NOM=-PRINTTINGZ USE A SFACE
/12212=-2323 EFFECTIVE *35KP*
/X2

/PLLS REGINN]ING

/= FATTERN ADDRESS

/WRITE THE AIT PATTERMN

/PLLS A LITTLE SPAC:
/F3F ACCFESS TO THE BUFFex

/WR]ITE 2 VERTICAL LINES
/FLELD C» OF CDURSE

/PRINT THF DOTS

A



/ VCBE %xTVe
150 00345
151 00346
152 00347
153 00350
154 C03t1
155 00352
156 c0353
157
158 00354
156 G035
160 00356
161 00357
162 00360
163 00361
164 003¢e
165 00363
166 00364
167 00365
168 0036
166 00367
170 L3370
171 00371
172
173 00372
17« 00373
17%
17¢
177 00375
178 00376
179 00377
180
181
182 00400
163 00401
184 004C2
185 00403
136 004l 4
187 00405
188 004GC6
149 00407
190 ¢G4 0
191 Loell
192 00412
193 00413
19¢ 00414
195 00415
196 LUal 6
197 00417
196 00420
199 00421
<00 00422
201 00423
2u2 C04Z 4
203 004295

HANDLER FOKk A STORAG: SCOPE

0000
1260
3334
7125
1372
6053
3372

1373
1371
6054
1214
7521
7510
6055
7104
7521
2334
$355
7200
5745
100C

0000
1744

0375
0001
4200
0070
0400

0000
0000
5600
000C
0303
0000
1477
7714
5652
77172
2313
6462
7652
7752
0300
0000
3641
coo00
4136
0000
0005
0205

PLYC,

LarT s,

C10C0»

Xe
Ys

CRT,

0

TaD Mo

0Ca CNITR
STL 1AC RAL
TAD X

ocLLx

DCA X

TaD Y

T£D Clowo
GILY

TadD C7004
SwP

SPA

Dixy

CLL RaAL

S WP

I1S2 CNIR
JRP 0VOTS
CLa

JMP 1 PLTC
1000

0
TAD 4. aLDR

%400=3
SAAT?
JF3 START

PAGE 2

0000 /SPACE

0000
5600 1+
0000
03C3 /8
00060
1477 /4
7714
5652 /3
7772
2313 /%
6462
7652 /A
7752
C3G6L /%
0000
3641 /1
00CC
4136 /
0uld
0005 /*
0205

VERSION

PALB=VOTl 07731776 PAGE 4
INODW FR SOME ACTUCNS
/76 [OTS HIGH
/=3
/5¢1 THE X=COORC INATLE
/SAVE FCR THE NEXT COLUMN
/I0CGLE THE S16GM Bl
/5T THE Y-COORDANATE
/ADVANCE AND SAVe

/READ THF PATTERN
/INTENSIFY

/SHIFT ANDE SAVE AGAIN
/CLUNT THE DOTS

/REMOVE VEFTICAL vaLUE

FINITYAL VALUES
/PRACTICALLY FS

JREkF S THE ENTRY FGINTS
/6eT THF ADDRESS OF PaCt TwU

A

ﬁ%
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/ VCbE *7Vv» HANDLER FOR & STORAGE SCOPE

204
205
206
207
208
209
210
211
212
213
214
215
216
ci?
21y
219
220
221
222
223
26
225
226
227
228
229
¢30
231
232
233
234
235
236
237
233
239
240
241
242
243
Z244
249
246
2417
248
249
250
251
252
2953
254
25%
256
257
253

00426
004c7
00430
00431
00432
00433
0043 4
00435
00436
L0437
00440
00441
C0442
0443
00444
Lueas s
00446
€044 7
00450
00451
GU4E 2
00443
00454
00455
06456
00457
Q4 ¢
00461
00462
00463
0046 4
00455
Luaecs
00467
00470
00471
G472
00473
00474
00475
Lubi b
00477

o540
005cC1
cesi e
00503
00504
005¢5
005Co
005¢C7
00510
00511
00512
00513

1034
1000
0040
3006
1010
1000
4000
V000
2010
G402
3641
4136
4442
7740
4261
5146
2145
5321
1710
1077
4745
4531
7750
5070
6111
0503
2255
v522
0705
0577
2400
0000
0G40
3200
1024
4200
1212
1200
4224
1000
0255
0300

7775
4517
7€ll
1176
7745
4532
3641
tlee
7741
4136
77645
4541

1034
100C
0040
3000
1010
1000
400C
0000
2010
O04lc
3641
4136
4442
7740
4261
514¢
21495
5321
1710
1077
L1745
4531
7750
5070
6111
0503
2255
5522
0705
0577
24G0
0000
uial
3¢CO
1024
4c¢00
1212
1200
4224
10060
veds
0300

7775
4577
70l1l
1176
7745
4532
3641
4lce
774l
4136
7745
4541

VERSION

/4
'y
/=
{o
t/
/0
/1
/2
/3
/4
/5
16
/7
/8
/9
/1
/1
l>
/=
/<

%

/4
/8
/C
n

/E

PAL B=\OT

A

07731776

PAGE 5



/ VCBE *TVs
259% 00514
260 60515
261 00516
262 00517
263 00520
264 u0521
265 00%»22
c6b LC5c3
267 0052 4
26t 00525
269 00526
270 00527
271 00530
ee (0531
273 00532
274 00533
275 00534
¢76 G535
277 00536
78 C0537
279 00540
280 00541
261 00542
¢82 00543
263 00544
284 00545
265 00546
236 00547
267 00550
288 00551
289 00552
290 00553
291 00554
292 00555
293 00556
294 00557
265 00560
296 00561
297 00562
298 00563
299 0056 4
300 LG5¢ 5
301 00566
302 005¢7
303 00570
304 00571
305 (0572
306 00573
307 00574
308 00575
309 0576
310 €o0577
311
312

HANDLER FOR A STORAGE SCOPE

7705
0501
7741
5173
7710
1077
4177
«100
2040
4037
7714
2241
7740
4040
7702
0277
7706
3077
7741
4177
7705
0502
3641
6176
1715
2542
2245
5122
0177
0100
3740
4037
1720
4037
7730
3077
4136
3641
0374
7403
6151
4543
7741
0000
0204
1020
4177
0000
0436
0400
0416
3704

7705
UGl
7741
5173
7710
1677
4177
4l
2040
4037
7714
2241
7740
4u4u
7702
0277
7706
3077
7741
4177
770%Y
05G¢
36041
6176
771%
2542
2245
5122
0177
0lul
3740
4037
1720
4037
7730
3477
4136
3641
0374
7405
6151
4543
7741
00C0
veu4
1020
4177
Qoco
0436
0400
0416
3704

$

VERSTION

/F
/6
/H
/1
lJ
/K
/L
L
IN
/0
/P
/0
/R
/5
/7
)
v
v
/x
A |
/1
/It
/2
/)
/*

e}

PAL 6=VOT

A

07/31/77¢

PAGE 6



/ VCBE *TV+ HANDLER FOR A STOKAGE SCOPE PALB=\V9T 07/31/76 PAGE 1

VIO VML WN =

©0000
00001
00002
00003
000C4
00005
00006
00007

6052
6053
6054
6055
605¢

0000
7777
2603
7005
2426
0000
1300
4175
0000

020C

/ VCBE #*TV#* HANDLER FOR A STORAGF SCOPF (DTB, CRWwsy JVZ)

/THIS HANDLER USES A STANDARD VCBE INTERFACE TO PRODUCE
/0UTPUT ON A TEKTRONIX 611/613 STORAGE SCOPEs THE RANGE
/0F THE X= AND Y=AXES IS ASSUMFD T0O BE FROM =777 TO 4777,
/THE INTERFACE IS ASSLMED TC MHAVE BITS &-8 OF THE ENABLE
/REGISTER ASSIGNED TD THE STORAGE SCOPE FUNCTIONS AS IS
/TRUE CF LATER VERSIOMS,

/THE HANDLER OUTPUTS CHARACTERS UNTIL THE SCREEN IS FULL
/THEN WAITS FOR KEYBOARD INPUT PEFORE ERASING EVERYTHINCG
/TYPINE *CTRL/C* WILL CAUSE AN TMMEDIATE RETURN TO THE
/0S/8 XEYBOARD MONITOER,

/NCTE: THE ®MQ# REGISTER IS USEC RY THE DISPLAY ROUTINE,
JACKNOWLE DGEMENTS: THIS HANDLER BENEFTTS FROM THE MANY
/HOURS OF HARD WORK BY DANIEL T, RROWN a CPAIG Re WYSS

/0F THE DEPT., OF PHYSIOLOGY AND BIDPHYSICS AT THE UNIV.
/0OF WASHINGTON,

DISD=6052
DILX=6053
DILY= 6054
DIXY=6055
DILE=6056
/PARAMETER BLOCK FOR *ALILD*!
PAGE O
-1
DEVICE VCB8E
DEVICE 1TV
13C03 4175
ZBLOCK 2

PAGE 1

VERSTION 8



/ VCBE

42
43
44
45
46
“7
48
49
50
51

#TVe HANDLER FOR A STCRAGE SCOPE

002cCo
00201
00202
00203
00204
00205

002Cé6
00207
00210
00211
00212
00213
00214
00215
0c216
00217
00220
00221
00222

00223
00224
00225
00226
00227
0230
00231
00232
00233
00234
00235
00236

00237
00240
00241
00242
00243
00244

00245
00246
00247
00250
00251
00252
00253
00254
00255

00256
00257
00260

0000
7326
6214
1307
3243
1775

0377
1307
3332
1775
7004
02137
717¢C
3236
2375
1775
3255
5233
0000

64265
3222
4245
7112
7012
1222
7012
7012
4306
2236
5223
0000

7600
2375
2375
2375
6203
5775

0000
1655
4306
1€5¢
0253
2255
7400
5645
0000

7772
7766

0177

START,

K377y

C7004,

TEMP,
LOOP,

BEG INs

WCNT,

EXIT,

CDIX,

GETC»

BUFF,

M6y
MLF,
K177

0

CLA STL RTL
RDF

TAD CODFO
DCA CDIX
TAD I CRT
SMA

JMP EXIT
AND (70
TAD COFO
DCA CDFX
TAD 1 CRT
RAL

AND EXITY
STL CMA RAR
DCA WCNT
ISZ CRT
TAD I CRT
0CA BUFF
JVMP BEGIN
0

JMS GETC
DCA TEMP
JMS GETC
CLL RTR
RTR

TAD TEMP
R TR

RTR

JMS PUTC
ISZ WCNT
JRP LOOP
0

7600

ISZ CRT
ISZ CRT
1S7 CRT
COF CIF
JMP 1 CRT

0

TAD I BUFF
JMS PUTC
TAC I BLFF
AND , 42
ISZ BUFF
7400

JMP 1 GETC
0

-6
-12
177

VERSION
10

PALE=VOT 07/31/76 PAGE 2

/POINTS TO THE NEXT PAGE

/COMPUTE THE RETURM #CD1¢
7/ ARG1

/CHECK FOR A *READ*
J(CMIT THIS NICETY)
/BUFFEP FIELD

/MULTTIPLY BY 2

/GET WORD COUNT
INEGATE ~ DIVIDE BY 2

/ARCG?
/BUFFER ADNRESS

JUNPACK THE RUFFER

/FIRST 2 CHARACTERS ARE EASY
/HERF*S HOW WE GET THE THIRD

/SETS THE Do.F, THE FIRST TIME

/*CLA*

/PASS THE BLOCK NUFBER
/AND THE FRROR RETLRN
/**EETURNS*

/READN THE RUFFFR

Z7AND WRITF IT OLT

/GET THE UPPER FOUK BITS

/= SNOPS



/ VCBE *TV# HANDLER FOR A STORAGE SCOPE PALB=VOTY 07731776 PAGE 3

~ 97 00261 6031 WAIT,  KSF /WALT AT THE BOTTOM OF A PAGE
- 98 00262 5261 JMP o=1
99 G0263 7041 CIA /GET #34#
100 00264 6056 DILE /PLSH THE SERASE® BUTTON
101 00265 6036 KRB /CLEAR TYE FLAG
102 00266 0260 AND K177 /REFOVE PARTTY
103 00267 1371 TAD MCC
104 00270 7650 SNA CLA /CTRL/CY
105 00271 5637 JMP T EXIY 1=> 7600
106 00272 6052 DISO JWAIT A WHILE.es
107 00273 5272 JMP =1
108 00274 1337 TAD C1744
109 00275 5304 JHP LF+6 JANC START FROM THE TOP AGAIN
110
111 00276 1372 LF, TAD €1000 /RESET THE X POSITION
112 00277 3373 DCA X
113 00360 1374 TAD Y
114 00301 1305 TAD M40 /MOVE DOWNWARD & LINE
115 00302 751C S PA
116 00303 5261 JMP WAIT /ACeX¥34
117 003C4 3374 DCa Y
118 00305 7740 M40,  SMA SZA CLA /EFFECTIVE *JMP COF Xx*
119
120 00306 000C PUTC, O /CHARACTER CHECKS
121 00307 6201 CDFO, CODF 0 /FOR ACCESS TO PAGE 2
122 00310 0260 AND K177
123 00311 7450 SNA
™ 124 00312 5332 JMP CDFX /TENORF NULLS
125 00313 1257 TAD MLF
126 00314 745C SNA /NEV LINE?Y
127 00315 5276 JMP (F /YES = #CR* IS YGNCRED
128 00316 1323 TAD M20
126 00317 7450 SNA JENC-OF=F TLEZ
130 00320 5237 JMP EXIT /YES
131 00321 1256 TAD M6
132 00322 7510 SPA /NCN-PRINTINGZ USE A SPACE
133 00323 7760 M20,  SMA SZA SNL CLA /=212-2323 EFFECTIVE *SKP*
134 00324 7104 CLL RAL %2
135 00325 1200 TAD STARY /PLLS BEGINNING
136 00326 3344 DCA ADDR /= PATTERN ADDRESS
137 00327 4335 JMS OUTC /WRITE THE BIT PATTERN
138 00330 4335 JMS OUTC
139 00331 4345 JKs PLTC /PLUS B LITTLE SPACE
140 00332 6201 CDFx, COF /FOR ACCESS TO THE BUFFER
141 00333 5706 JMP T PUTC
142 00334 0000 CNTR, O
143
144 00335 0000 OUTCs O JWRITE 2 VERTICAL LINES
145 00336 2344 ISZ ADDR
146 00337 1744 C17445 TAD T ADOR /ETELD 0s» NF COURSE
147 00340 7421 moL
148 00341 4345 JHS PLTC /PRINT THE DOTS
149 00342 4345 JMS PLTC
130 0033 5735 JHP T OULTC
151 00344 0000 ADDR, O

VERSION 8
n



/ VCBE *TV¥ HANDLER FOR A STORAGE SCOPE

152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
1694
195
196
197
198
199
200
201
202
203
204
205
206

00345
00346
00347
00350
003£1
00352
00353

00354
00355
00356
00357
00360
003¢l
00362
00363
00364
00365
003¢6
00367
00370
00371
00372

00373
00374

00375
00376
00377

00400
00401
004C2
00403
00404
00405
00406
00407
00410
00411
00412
00413
00414
00415
00416
00417
00420
00421
00422
00423
00424
00425

0000
1256
3334
7125
1373
60512
3373

1374
1372
6054
1212
7521
7510
€05¢
7104
7521
2334
5355
7200
5745
7775
1000

0000
1744

0375
0001
4200
0070
0400

000cC
0000
5600
000¢C
0303
000C
1477
7714
5652
7772
2313
6462
7652
7752
0300
0000
3641
0000
4136
000¢C
0005
0205

PLTC,

131} )

MCC,
Cl000,

X»
Ys

CRT,

0

TAD M6

DCA CNTR
STL IAC RAL
TAD X

OILX

DCa X

TAD Y

TAC C10CO
DILY

TAD C7004
Swep

SPA

DIXY

CLL RAL
SWP

1SZ CNTR
JMP DOTS
CLaA

JMP T PLTC
-3

1000

0
TAC I ADDR

2400=-3
= AAT?
JMS START

PAGE 2

0000
0000
5600 /3
0000
0303 /%
0000
1477 1+
7714
5652 /%
7772
2313 /1%
6462
7652 /A
7752
0300 "
0000
3641 /(
0CCO
4136 /)
0000
0005 A,
0205

VER SION

PAL 8-VOT

/SPACE

07/31/76 PAGE 4
/NCGw FOR SOME ACTIONS

/6 [DTS HIGH

/=3

/SET THE X-=-COORDINATE
/SAVE FCR THE NFXT COLUMN
/TCCELE THE SIGN BIT

/SET THE Y=COORDINATE
/ADVANCE AND SAVE

/READ THE PATTEPN
JINTENSTFY

/SHIFT AND SAVE AGAIN
/COGULNT THF NOTS

/REVOVE THE VERTICAL VALUE

/INJTYAL VALUFS
/PRACTICALLY F<

/HERF*S THF ENTRY POINTS

/GET THF ADDRESS OF PAGE TwO

8



/ VCBE #»TVvs HANDLER FOR A STORAGE SCOPE

207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
2217
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261

00426
06427
00430
00431
00432
00433
00434
00435
00436
00437
00440
00441
00442
00443
00444
00445
00446
00447
00450
00451
00452
00453
00454
00455
00456
00457
004¢0
00461
00462
004¢3
00464
00465
00466
00467
00470
00471
00472
00473
00474
00475
00476
00477

005C0
00501
00502
00503
00504
005CS
00506
00507
00510
00511
00512
00513

1034
1000
0040
3000
1010
100C
4000
0000
2010
0402
3641
4136
4442
7740
4261
5146
2145
5321
1710
1077
4745
4531
7750
5070
6111
€503
2255
5522
0705
0577
2400
0000
0040
3200
1024
4200
1212
1200
4224
1000
0255
0300

7775
45717
7611
1176
7745
4532
3641
4122
7741
4136
7745
45641

1034
10C0
0040
3000
1010
1000
4000
0CCO
2010
0402
3641
4136
4442
7740
4261
5146
2145
5321
171¢C
1077
4745
4531
7750
5070
6111
0503
2255
5522
0705
05177
2400
0000
0040
3200
1C24
4200
1212
1200
4224
1000
0255
0300

7775
4577
7611
1176
7745
4532
3641
4122
7741
4136
7745
4541

/4
/
/=
/e
')
/0
/1
/2
/3
14
/5
16
17
/8
/9
/3
/3
1>
/e
/7¢

/”

/¢
/A
/8
/€
/0
/€

VERSION

13

PALB=VOT

077311776

PAGE 5



/ VC8E

262
263
264
265
266
267
268
269
270
271
272
273
274
2715
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
ol
302
303
304
305
306
307
308
309
310
311
312
313
314
315

*TV® HANDLER FOR A STOPRAGE SCOPE

00514
00515
00516
00517
00520
00521
00522
00523
00524
00525
00526
00527
00530
00531
00532
00533
00534
00535
005236
00537
00540
00541
00542
00543
00544
005 45
00546
00547
00550
00551
00552
00553
005¢%4
00555
00556
00557
00560
00561
00562
00563
00564
00565
00566
00567
¢0570
00571
00572
00573
00574
00575
00576
00577

7705
0501
7741
5172
7710
1077
4177
4100
204C
4037
7714
2241
7740
4040
7702
0277
7706
3077
7741
4177
7705
0502
3641
6176
7715
2542
2245
5122
0177
0100
3740
4037
1720
4037
7730
3077
4136
3641
0374
76402
6151
4543
7761
0000
0204
102¢C
4177
0000
0436
0400
0416
3704

7705
0501
7741
5173
7710
1077
4177
4100
2040
4037
7714
2241
7740
4040
7702
0277
7706
3077
7741
4177
7705
0502
3641
6176
7715
2542
2245
5122
0177
01ce
3740
4037
1720
4037
7730
30177
4136
3641
0374
7403
6151
4543
7741
0000
0204
1020
4177
0000
0436
0400
0416
3704

$

VERSTION

/F
/€
/H
/1
1J
/K
/L
™
IN
/0
0"
/0
/R
/5
Al
v
A
I
/X
Y
12
/T
1?2
/1
/1

f

PAL 8=VOT

R

07731776

FAGE 6



/ VCBE *TV* HANDLFR FOR A STORAGE SCOPE

ADDR
BEGIN
PUFF
COFX
COFO
CoIX
CNTR
CRT
C1000
€1744
C7004
CILE
DILX
DILY
nDIsD
cIxy
0CTS
EXIT
CETC
K177
K377
LF
Lcae
McC
MLF
M20
M40
Mé
(d1) I
PLTC
PUTC
START
TEMP
WAIT
WCNT
X

Y

ERRORS DETECTEDs
LINKS GENERATED: O

0344
0233
0255
0332
0307
0242
0334
0375
0372
0337
0212
6056
6053
€054
6052
6055
0355
0237
0245
c26C
0206
027¢
0223
0371
0257
0323
0305
0256
0335
0345
0306
0200
0222
0261
023¢
0373
0374

VERSTON

PALB=VOT

15

07/31/76 PAGE 7



ADDR 13¢ 145 146 151 177

BEGIN 61 72#

BUFF 60 85 87 89 Q2+
COFX 52 124 140+

CDFO 45 51 121

CoIX 46 81+

CNTR 142« 154 169

CRY 47 53 58 59 78 79 80 82 180#
€1000 111 161 174»

Cl744 108 1464

€7004 54 163

DILE 27# 1CC

DILX 24 157

DILY 25¢ 1672

DISD 23+ 1C6

0IXY 26 166

00TS 161 170

EXIT 55 772 105 130
GETC 64 66 B4 91
177 96 102 122

K377 50+

LF 109 111« 127

Laoe b&e 74

McC 103 173#

PLF 95#¢ 125

r20 128 133+

M40 114 118+«

*6 Q4% 131 153

Ut 137 138 J44n 150
PLTC 139 148 149 152# 172
PUTC 72 86 120 141
START 42# 135 181

TEMP 62+ 65 69

14 35

VCBE 33

WAIT 971 11¢

WCNT 57 73 75+

X 112 156 158 176+
Y 113 117 160 177+
«00377 50

V3F

VERSION R

16



/ VCBt *Tvs HANDLER FOR & STOkaGe SCUPE PALHB=VST 07/31/76 FaGE 1

~

GooCo
000G 1
CouL2
00003
0000 4
00005
CCO(6
000G 7

6051
6053
6054
6055

0000
77?7
2603
7005
2426
0000
1300
4175
0c00

0200

/ VCHE *TVe HANUDLER FCR A STIRAGE SCOPEF (DTBy Ckby JVZ)

/THLS HANDLER UDES A POLLIFILER VCBE INTERFACL T( FROULUCE
/0VTPUT UN A TEKTRONLIX 6117613 STCRAGE SCUPEe THe MODI-"
/FICATLUN i$S 1O CHANGE THE Xx= AND Y=AXES TU RUN FW(M (-
/1777 FATHek THAN <777 TO +777. THIS REQUIRES kEVEKSING
/THE SIGN BLT (617 2)s THt INTERFACE JS ALSU ASSUMED TO
/=NOT= HAVE THE *ERASE® FUNCTTIOM IN THF ENABLE KEGISTL Ky
/BUT TG USE TdEt *DICD* INSTRUCTION TO ERASL THE SCKEEN,

/THE HAONDLEk OUTPUTS C(HARACTERS ‘INTIL THE SCREEM 1S FULL
/THEN wAl T35 FLR KEYHDERD INPUT REF(RE EFASING tLVENYTHIMNG
/TYPING #CThkL/C* WILL CAUSt AN TMMEDIATH KELTURM TO THE
/0876 wRgYBOARD MONLITOR,

/NOTES THe #MO® REGISTER 1S USFD PY THE DISPLAY KGULTINE,
JACKNOWLEDGEMENTSE  THIS HANDLER PRENEFITY FkilM Tht MANY
/HCLRS CF HARD wORK BY DANIEL T, RROWN ~ CPALG R, wYSS

/0F THE DcPTe JF PHYSIOLOGY AND BIOPHYSICS AT THe UNTV,
/0F WASHINGTON,

D1CL=6051

DiLX=6053

O1LY=6054

ULIXY®6055
[FNDEF DIER <DJER=N]ICO> /ECUATE *FRASE* WITH *CLEAKk DONE*
/PARAMETEK BLUCK FUR #BULILD®:

baGe C

-1

OtviICe VC8Be

OEVICE 1V

13C03417°%

Z2b6LOCK 2

FAGE L

ViERSIIN c

17



{ VCBE *TV+ HANDLER FOR & STDkauE SCOPE

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
5%
60
61
62
63
64
65
66
67
66
69
70
71
72
73
74
75
76
77
78
19
80
B1
82
83
84
8%
86
87
88
89
90
91
g2
93
94
95
96
97
98

0200
00201
00202
toacs
002C4
¢0205

cuet 6
00207
00210
00211
Go212
00213
00214
00215
00216
00217
002e 0
00221
00222

L0223
00224
e
00226
00227
00230
00231
G032
00233
00234
00235
(0236

wua3v
00240
00241
00242
00243
Uuch4

00249
00246
(uesaz
00250
00251
00252
00253
0025 4
00255

00256
00257
002¢0

0000
7326
6214
1310
3243
1775

03r?
131C
3333
1775
7004
0237
7170
3236
2375
1775
3255
%233
0000

4245
3222
4245
7112
7012
1222
7012
7012
4307
2236
5223
G00C

7600
2375
2375
2375
6203
5775

0000
1655
307
1655
0253
2255
7400
9645
cog0

7772
7766
0177

STaFT

K377

TEMP

LOOP,

BEG Iy

WwChTy

EXITs

CDLXx»

GETC»

BUFF»

M6,
MLF»
KL77»

G

CLA >TL PTL
RCF

YAD COFO
pCa CDIX
TaD I Ck7
SMA

JMP EXET
AND (7u
TAC COFQ
DCA COFX
Tal 1 CkT
RAL

AND EXIT
ST CMA kAK
DCA wCNT
152 Cw7
TaD 1 CRY
CCa RUFF
JMP BEGIN
0

JMS GETC
DCA TeM¥
JMS GeTC
CLL PTR
RTR

TAG TeMme
RTR

kTR

JBS PUTC
152 WENT
JMp LOGP
0

7600

182 CRT
ISZ CRI1
ISZ CRTY
CDF CIF
JMP 1 CKRT

(0}

TAD 1 BUFF
JFS PULIC
TAD 1 BUFF
AND o ¢2
182 BUFF
74C0

JMP 1 GETC
0

-6
-12
177

VeRSTON

PALE=VOT 07/31/76 PAGE 2

7POINTS TO THE NiX1 PAGE =

/COMPUTE THF RETURN #CLl)~»

/ARG1
/CHECK FOR & *READ#
/0M1T THIS NICFTY

/BUFFER F]FLD
/MULTTIPLY RY 2

/GET WORD COUNT
INEGATE ~ DIVINE BY

n

/AKG2
/BUFFER ATDRESS

JUNPACK THF BUFFER

/FLEST 2 CHARACTERS Akt cAANY

/HEKE®S HOW WE GcT THE THIKD %

/StTS THE DNeF, THE F1IRST TNt

(¥CLA%

/PASS THE BLOCK ANUMBER
/ANC THE ERROR PcTUKNM
/¥ RETURN® %

/REAC THE BIIFFER

/AND WRITE IT OUT

/GEY THE LULPPER FULK 8115

/= SNOP®

c



e

/ Vebt *Tve HANDLER FOR A STORaAGE SCOPE

99
100
101
102
103
104
105
ivé
107
108
109
110
111
112
113
114
115
116
117
113
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
14l
142
143
144
145
146
147
148
149
150
151
152
153

Ludel
00262
(AVY{
00264
00265
00266
00267
wuere
00271
00272
00273
00274
00275
00276
00277
003G0
Lvacl
00302
wU3L3
00304
003C9Y
003Ce6

00307
00310
00311
00312
00313
00314
¢G315
00316
00317
00320
00321
tu3ce
00323
00324
00325
00326
00327
00330
00331
00332
(G323
0033¢

00335
0033»
00337
00340
00341
00342
00343
00344
00 345

6031
5261
6051
6036
0260
1372
7650
5637
2345
5271
2374
271
1337
5302
3373
1374
1306
3374
1374
71750
5261
7740

000C
6201
0260
7450
5533
1257
7450
5277
1324
7450
2137
1256
7510
7760
7104
1200
3344
4335
4335
4346
6201
5707

0000
2344
1744
7421
4346
4346
5735
0000
0000

WAlT,

LF,

M30,
M40,

PUTC »
¢OF 0y

M20,

COFX,

JUuTC ),

Cl744,

ADDk
CNTK,

KSF

JMP =1
D1ER

KkB

AND K177
Ta4C MCC
Sha CLA
JMP 1 EXIT

- ISZ CNTR

JMP =1

IsZ Y

JWP o=3

TAD CL744
JMP LF+3
CCA X

Tao v

TAD M40

Dca ¥

TaC Y

3PAa S5nA CLA
JMP WAILT
SMa 52A CLA

v

CoF O
AND K177
SNA

JMP COF X
TAD MLF
SNA

JMP LF
TAD M20
SNA

JMP EX(TY
TAD M6
SFA

SMA SZA SNL CLA

CLL RalL
TAD START
DCA ACDNK
JMS OUTC
JmS QUTC
JhS PLTC
CDF

JMP 1 PUTC

0

ISZ ADQOR
TAD I ADNR
mel

JM3 PLTL
JMS PLTC
JMP I OUTC
0

0

VeRSITION

PALE=\VG] 07/31/7¢ PAGe 3

19

/valT AT THE ANTIOM OF a PaGE
/PUSH THE sERASE*» BUTTON
/CLEAR THE FLAG

/REFOVE PARITY

/CTRL/C?Z

/1=> 7600

JWAIT A WHI lEseo

IWALIY 4 WHILE LONGER e

JANL START FROM THE TJIP AGAIN
/RESET T4F ¥ POSITICN

/MOVF OCWMWARD p L INE

/LAST LINEX
JEFFECTIVE *JyMP CDFX«
/CHARACTEF CHFCKS
/FOk ACCFSS TO PAGE 2
/1GANGRE NULLS

INEW LINE?
/YES = #CP% ]S JGN(RED

/eND-OF=FJL E7
/YES

/INON=PRTNTING? USE & SPACE
/2212=232: FFFECTLIVE @*5xbPm
1Xe

/PLLS BeGINNING

/= FATTEPN ADDRESS

/WRITF THE RIT PATTERN
/PLUS & LITTLE SPACE

/FCF ACCESS 70 THé BUFFER
/WRITE 2 VERTICAL LINES
/FLELD 0, OF COURSE

/PRINT THE¢ DOTS

c



/ VCBE *Tv* HANDLER FOk A STORAGE 5SCOP:

154
15y
156
157
158
159
160
161
162
le63
164
165
166
167
16b
l69
170
171
172
173
174
175
1706
177
178
179
1&0
181
182
183
184
185
186
187
183
189
190
191
192
193
194
165
196
197
1638
199
200
F{'3%
202
203
204
205
206
207
208
209

Lu3ab
00347
00350

00351
Lu3L 2
00353
00354

00355
00356
uuis?
00360
00361
¢G362
00363
(VE !X
00355
00366
003e7
00370

(0371
co372

(o373
00374

00375
00376
¢0377

004C0
00401
00402
00403
004C4
004C5
004Co
00407
el o
00411
00412
00413
00414
00415
00416
00417
00420
LT
00422
L04c3
00424
00425

¢00G
1256
3345

7125
1373
6053
3373

1374
6054
1371
7521
7510
6055
7104
7521
2345
5356
7200
5746

0004
7775

000C
1744

0375
0001
4200
0079
0400

0000
0000
5600
0000
0303
0000
1477
7714
5652
1772
2313
6462
7652
7752
0300
0000
3641
0000
4136
V000
0005
0205

PLTC»

00TS,

Ca»
MCC»

X»
Y

CRT,

¢
TAC
0CaA

STL
TeD
DlLX
OCa

Tad
DILY
TaAD
Swb
SPA

DiXxY

cLL
SwP
182
JHP
CLa
JMP

4
-3

0
TAC

M6
CNTR

1aC RAL
X

Y
Y

Ca

kAL

CAhNTK
oaTe

1 PLTC

1 AUDR

*400-3

TAAT
J kS

PAGE

0000
0000
5600
0000
0303
0000
1477
7714
5652
7772
2313
6462
7652
715¢
0300
0000
3641
€000
4136
vouL
0005
0205

v

m

7
START

2

/SPACE

/A
/4
/(

/)

/%

k35 TITAON

ParL8=VveT 07/31/76 PAGE 4

20

/NOW FOR SOME ACTLUNG
/6 [NTS <IGH

/=3
/5c7 THE X-~COORMINA&TE

/SAVE FDR THE NFXT COLULMN
/SET THE Y=-CGORDINATE
/ADVANCE AND SAVE

/REMD THE PATTERN
/INIENSIFY

/SHLFT AND SAVE AGA LN
/COULNT THE COTS

/RePOVE VERTICAL VALUE

JINITTAL VALUES
/PRACTICALLY FS

/HEFE*S THE ENTRY POINTS
/GET THE ADDRESS (F PAGk

c

TwG



o

/ VCBE *Tvs HANDLEK FOR 8 STURAGE SCOPE

210
211
212
213
Zlé
215
216
217
¢cib
219
20
221
222
223
224
229
226
227
2238
229
230
231
232
233
234
235
236
237
238
239
240
241
242
¢43
244
245
246
247
¢413
249
250
251
252
253
¢54
235
256
257
258
259
260
261
262
263
264

00476
00427
00430
L0431
c0432
00433
00434
00435
vbD4sb
00437
00440
00441
(G046 ¢
00443
G044 4
00445
00446
G044 7
C0450
00451
00452
00453
00454
00455
004t 6
00457
004¢ 0
00461
00462
00463
0C4¢€ 4
00465
00466
00467
00470
00471
00472
00473
U474
00475
00476
C0477

00560
00501
00502
00503
00504
00505
GO506
00507
00510
00511
0512
00513

1034
1000
0040
3000
1010
1000
4000
0000
201G
0402
3641
4136
4642
7740
4261
2146
2145
5321
1710
1077
4745
4531
7750
5070
6111
0503
2255
5522
0705
0577
2400
0000
GQ4c
3200
1024
4200
1212
1200
4224
1000
0255
0300

7775
4577
7611
1176
7745
4532
3641
4122
7741
4136
7745
4541

1034
1000
0040
3000
1010
10C0
4900
0000
2Llo
0402
3641
4136
4442
7740
4ebl
5146
2145
5321
1710
1077
4745
4531
7750
5070
6111
0503
2¢55
5522
0705
0577
2400
0000
0v4U
3200
1024
42CC
1212
1200
4224
1C00
0255
03¢

1775
4577
7611
1176
7749
4532
3641
4122
7741
4136
7745
4541

VERSION
3

/+
/s

/=
/.
11
/0
A
/12
/3
/4
’5
/6
/7
/6
/9

/3

/1>
/s

/<

/8
/€
/0

PALEB~\OY

c

07/31177¢

FAGE Y



/ VCHE *Tvs
265 0US1 4
266 00515
267 00%16
266 00517
269 G052 v
270 00521
FA RN Ludee
272 00523
273 00524
274 00525
c75 17y
276 00527
217 GO530
274 00531
279 00532
280 00533
281 Gub34
282 00535
283 Oub36
284 00537
285 00540
286 00241
287 00542
268 00543
289 00544
290 00545
291 00546
292 00547
293 00550
294 00551
295 Oubi 2
296 00553
297 00554
298 00555
299 00556
300 0O5L7
301 00560
302 cos5¢1l
303 005¢€2
304 G0563
305 00564
306 005¢ 5
307 00566
306 00567
309 00570
310 00571
311 Lud7e
312 00573
313 060574
314 00579
315 G576
316 00577
317

318

HANOLER FOR A STORAGE SCOPE

7705
0501
7741
5173
17.C
1077
4177
4100
2040
4037
7714
2241
7740
4040
7702
0277
7706
3077
7741
4177
7705
0502
3641
6176
7715
2542
2245
5122
0177
010C
3740
4037
1720
4037
7730
3077
4136
3641
0374
7403
6151
4543
1741
0000
0204
102C
4177
0000
0436
0400
va4le
3704

7705
0501
1741
5173
7710
1077
€177
4100
2040
4037
7714
2241
7740
4040
7702
0277
7706
3077
7741
4177
77C5
0502
3641
617¢
7715
2942
2245
5122
0177
GLuv
3740
4037
1720
64037
7730
317
4136
3641
0374
7403
6151
4543
7741
0000
0204
1020
4177
0000
0436
0400
L4l
3704

%

VeERS LT ONM

{F
/G
/H
/1
1d
/K
/1
in
/N
/0
/P
/Q
/R
45
A
/U
/v
/W
/X
/Y
/1
/C
/2
/1

/

jq

PALB=-VAT

c

22

077311776

PAGE ©



/ VCBE *Tv* HANDLER FOR A STORAGE SCOPE PALB=VOT 07/31/7¢ PAGE 1

OB goo oW =

000CO
00001
000C2
00003
00004
00005
000C6
00007

6052
6053
6054
€055
605¢€

0000
7171
2603
7005
2426
0000
1300
4175
0000

020C

/ VCBE *TV#® HANDLER F(R A STORAGF SCOPE (DTBs CRWs JVI)

/THIS HANCLER USES A MODIFIED VCBE INTERFACE TO PRODUCE

/OUTPUT ON A TEKTRONI) 6117613 STORAGE SCOPE. THE MODI-
/FICATICN IS TO CHANGE THE X= MNP Y=AXES TC RUN FROM 0=

/1777 RATHER THAN =777 TO 4777« THIS RFQUIRES REVERSIMNG
/THE SIGN BIT (BIT 2), THE INTERFACE TS ASSUMED TO HAVE
/BITS 6=8 OF THE ENABLE REGISTER ASSIGNFD TO THE STORAGE
/SCOPE FUNCTIONS AS IS TRUE OF LATER VERSIONS,

/THE HANDLER QUTPUTS CHARACTERS UNTIL THE SCREEN IS FULL
/THEN WAITS FOR KEYBOARD INPUT PEFORE ERASING EVERYTHING
/TYPING *CTRL/C* WILL CAUSE AN TMMEDIATE RETURN TO THE
/0S/8 KEYBOARD MONITOR,

/NOTES THE #MQ* REGISTER IS USFL PY THE DISPLAY ROUTINE,
/ACKNOWLEDGEMENTS: THIS HANDLER BENEFITS FROM THE MANY
/HOURS OF HARD WORK BY DANIEL To BROWN A CRAIG R, WYSS

/0F THE DEPT. OF PHYSIOLOGY AND RIOPHYSICS AT THE UNIV,
/0F WASHINGTON,

01SD=6052
DILX=6053
DILY= 6054
DIXY=6055
DILE=6056
/PARAMETER BLCCKX FDR #8UILD*t
PAGE C
-1
DEVICE VCBE
DEVICE TV
13C03 4175
ZBLOCK 2

PAGE 1

VERSTION 0

23



/ VCBE #*TVv#* HANDLER FOR A STORAGE SCOPE PAL8-VOT 07/31/76 PAGE 2

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
7
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

00200
00201
00202
00203
00204
00205
00206
002C7
00210
00211
00212
00213
00214
00215
00216
00217
00220
00221
00222
00223
00224

00225
00226
00227
00230
00231
00232
00233
00234
00235
00236
00237
00240

00241
00242
00243
00244
00245
00246

00247
00250
00251
002&2
00253
00254
00255
00256
00257

00260
00261
00262

0000
7326
6214
1310
3245
1775
7500
5241
0377
131C
3333
1775
7004
0241
7170
324C
2375
1775
3257
5235
0000

4247
3224
42647
7112
7012
1224
7012
7012
4307
2240
5225
0000

7600
2375
2375
2375
6203
5775

0000
1657
4307
1657
0255
2257
740C
5647
0000

7772
7766
o177

START,

K377,

TEMPS

LOOP,

BEGINy

WCNT,

EXIT,

CDIXy

GETC,

BUFF,

M6
MLF,
K177,

0 /POINTS TC THE NEXT PAGE A@%
CLA STL RPTL :
RDF

TAE COFO /CCPPUTE THE RETLRM *(CCI*
DCA CDIX

TAD I CRT /ARC1

S MA /CHECK FOR A 3READ®

JHP EXIT

ANC (70

TAD COFO

DCA CDFX /BLFFER FIFLD

TAD I CRT

RAL /MULTIPLY BY 2

AND EXIT /GET WORD COUNT

STL CMA RAR /NECGATE ~ DIVIDE BY 2

DCA WCNT

ISZ CRT

TAD T CRT /ARG?

DCA BUFF /BUFFER ADNRESS

JMP BEGIN

]

JMS GETC /UNPACK THE BUFFER

DCA TEMP

JMS GETC JEIRST 2 CHARACTERS ARE EASY

CLL RTR

RTR

TAD TEMP /MHERE*S HOW WE GET THE THIRD ™
RTR ~
RTR

JMS PUTC /SETS THE DeFe THE FIRST TIME

1SZ WCNT

JMP LCOP

0

7600 /1%CLA*

ISZ CRT /PASS THF BLOCK NUMBER
ISZ CRT /AND THE ERROR RETURN
ISZ CRT

COF CIF

JMP T CRT /*$RETURN**

0 /READ THE BUFFER

TAD 1 BUFF

Jns PUTC /AND WRITFE IT OUY

TAD 1 BUFF

AND o ¢2 /GET THE UPPER FOUR BITS
IS? BUFF

7400 /s SNDP»

JMP I GETC

0

=6
-12
.

VERSTION D
24



/ VCBE *TV+ HANODLER FOR A STORAGE SCOPE PAL8B=VQY 07/31/76 PAGE 3

25

- 98 00263 6031 WAIT, KSF /WAIT AT THE BNTTOR OF A PAGE
* 99  0C2¢t4 5263 JMP =1
100 00265 7041 CIA /GET *34%
101 00266 6056 DILE /PUSH THE *ERASE® BUTTON
102 00267 6036 KRS /CLEAR THE FLAG
103 00270 0262 AND K177 /REMDOVE PARITY
104 00271 1372 TAD MCC
105 00272 7650 SNA CLA ICTRL 762
106 00273 5641 JMP T EXIT /=> 7600
107 00274 6052 0ISD /WAIT A WHILEooo
108 00275 5274 JMP =1
109 00276 1337 TAD C1744
110 00277 5305 JMP LF+5 /AND STARY FROM THE TOP AGAIN
111
112  003C0 3373 LF, DCA X /RESET THE X POSITION
113 00301 1374 TAD ¥
114 00302 1306 TAD M40 /MCVE DCWMWARD A LINE
115 00363 7510 SPA
116 00304 5263 JMP WALT IAC=YY34
117 00305 3374 0CA Y
118 00306 774C M40, SMA SZA CLA JEFFECTIVE *JMP CDF x#
119
120 00307 0000 PUTC, O /CHARACTER CHECKS
121 00310 6201 CDFOs, COF O JEOR ACCESS TO PAGE 2
122 00311 0262 AND K177
123 00312 745¢C SNA
126 00313 5333 JMP CDFX JIGNORE NULLS
(™ 125 00314 1261 TAD MLF
126 0315 7450 SNA /NEW LINEZ
127 00316 530C JMP LF /IYES = #CR* IS IGNORED
128 00317 1324 TAD M20
129 00320 7450 SNA JEND=OF-FILE?
130 00321 5241 JMP EXIT /YES
131  0C322 1260 TAD M¢
132 00323 7510 SPA INON=PRINTINGZ USE A& SFACE
133 00324 7760 M20, SHMA SZA SNL CLA /%212-232% EFFECTIVE *SKP#*
13¢ 00325 7104 CLL RAL /%2
135 00326 1200 TAD START /PLUS PEG INNING
136 00327 3344 DCA ADDR /= PATTERN ADORESS
137 00330 4335 JMS OUTC /WRITE THE BIT PATTERN
138 00331 4335 JMS CUTC
1390 00332 4346 JMS PLTC /PLUS A LITTLE SPACE
140 00333 6201 CDF¥, COF /FOk ACCESS TO THE BUFFER
141 00334 5707 JMP I PLTC
142
143 00335 0000 OUTC, O /WRITE 2 VERTICAL LINES
144 00336 2344 ISZ ADDR
145 00337 1744 C1744, TAD I ADDR /FIELD C» NF COURSE
146 00340 7421 MalL
147 00341 4346 JMS PLTC /PRINT THE DOTS
148 00342 346 JMS PLTC
149 00343 5735 JMP I OUTC
150 00344 0000 ADDR, O
151 00345 0000 CNTRy O
VERSION D



/ VCBE *TVé¢ HANDLER

152
143
154
159
156
157
158
159
160
161
162
163
1 64
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206

00346
00347
003%0

00351
00352
00353
00354

00355
00356
00357
00360
00361
00362
00363
00364
001365
00366
00367
00370
00371
0c37e

00373
00374

00375
00376
00377

004CO
00401
00402
00403
00404
00405
00406
00407
00410
00411
00412
00413
00414
00415
00416
00417
00420
c0421
00422
00423
00424
00425

0000
126¢C
31345

7125
1373
6053
33723

1374
6054
137
7521
7510
6055
7104
7521
2345
5356
7200
5746
0004
7775

0000
1744

0375
0001
4200
007cC
0400

0000
0000
5€¢00
000cC
0303
0000
1477
7714
5652
7772
2313
6462
7652
7752
030¢C
0000
3641
0000
413¢
0000
0005
0205

FOR A STORAGE SCOPE

PLTC,

oov s,

Ca)
MCC»

X
Y

CRTy

0
TAD M6
DCA CNTE

STL IAC RAL
TAD X

OILX

OCaA ¥

TAD Y
DILY

TAD C4
Swe

SPaA

0IXy

CLL RAL
Swp

ISZ CNTR
JMP DOTS
CLaA

Jrp 1 PLTC
+4

-3

0
TAD I ADDR

#400-3
EAAT77
JMS STARY

PAGE 2

00CCO
0000
5600 14
0000
03013 /8
00Co
1477 /+
7716
5652 /%
7772
2313 7%
6462
7652 /A
7752
0300 /"
0000
3641 /(
0000
4136 1)
0000
0005 A
0205

VERSION D

PALB=VOT

/SPACE

07/31/76 PAGE 4
/NOW FOR SOMF ACTIONS
/6 DNTS HYGH

/=3
/SET THE Y-COORDINATE

/SAVE FCR THE NFXT COLLUMN
/SET THE Y=-COORD INATE
/ADVANCE AND SAVE

/READ THE PATTERN
/INTENSTIFY

/SHIFT AND SAVF AGAIN
/COUNT THF DOTS

/REMOVE THF VERTICAL VALLE

/INITTAL VALUES

/PRACTICALLY FS

/HERE#*S THE ENTRY POINTY
/GET THE ADORESS OF PACGE TwO



/ VCBE *TVe HANDLER FOR A STORAGE SCOPE

™ 207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

™ 233
3

235
236
237
238
239
240
241
242
243
244
2645
246
247
248
249
250
251
252
253
254
255
256
257
258
259

™ 260

261

0C426
C0&27
00430
00431
00432
00433
00434
00435
00436
€0437
00440
00441
00442
00443
00 444
00445
00446
00447
00450
00451
00452
00453
00454
00455
00456
00457
00460
00461
00462
00463
004¢€4
00465
004¢6
00467
00470
00471
00472
00473
00474
00475
00476
00477

005C0
00501
00502
00503
00504
00505
005Cé
00507
00510
00511
00512
00513

1034
1000
0040
3000
101¢C
1000
4000
0000
2010
0402
3641
4136
4442
7740
4261
5146
2145
5321
1710
1077
4745
4531
7750
5070
6111
05013
2255
5522
0705
0577
2400
0000
004C
320¢C
1024
4200
1212
1200
4224
100C
0255
0300

7775
4577
7611
1176
7745
4532
3641
4122
7741
4136
7745
4541

1034
1000
0040
acco
1010
10C0
4CCO
0000
2010
0402
3641
4136
4442
7740
4261
5146
2 145
5321
171C
1077
6745
4531
7750
5070
6111
0503
2255
5522
0705
0577
2400
0000
0040
3200
1024
42C0
1212
1200
4224
1000
0255
0300

7775
4577
7611
1176
7745
4532
3é4]
4122
7741
413¢€
7745
4541

VERSION

/4
/o
/=
/.
/7
/0
1
/2
/3
/4
/5
/¢
7
/8
/9
/3
/3
,°>
/s
/<

/”

/¢
/4
/8
/C
mn

/E

PALB=VIT

D

27

07/31177¢

PAGE S



/ VCBE =TV* HANOLER FOR A STORAGE SCOPE

262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
217
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
15

00514
00515
00516
00517
€0520
00521
00522
00523
00524
00525
00526
00527
00530
00531
00532
00533
00534
00535
00536
00537
00540
00541
00542
00543
00544
00545
00546
00547
00550
00551
00552
00553
00554
00555
00556
00557
00560
00561
00562
005¢3
00564
00565
00566
00567
00570
00571
00572
00573
00574
005175
00576
00577

7705
0501
7741
5173
7710
1077
4177
410C
2040
4037
7714
2241
7740
4040
7702
0277
7706
3077
7741
4177
7705
0502
3641
6176
7715
2542
2245
5122
0177
010¢
374C
4037
1720
4037
7730
3077
4136
3641
0374
7403
6151
4543
7741
0000
0204
102¢C
4177
0000
043¢
0400
0416
3704

7705
0501
7741
5173
7710
1077
4177
4100
2040
4C37
7714
2241
7740
4040
7702
0277
7706
3077
7741
4177
77C5
0502
3641
6176
7715
2542
2245
5122
0177
0100
3740
4037
1720
4037
7730
3077
4136
3641
0374
7403
6151
4543
7741
0000
02ca
1020
4177
0000
0436
0400
0416
3704

s

VERSTION

/F
/6
/M
/"
/4
/X
n
/™
/N
/0
/P
/9
/®
/8
/"
n
"
/v
/X
/Y
17
"
/2
”n
/*

=

PALEB=VITY

0

28

07731776

PAGE 6



/ VCBE *TV+ HANDLER FOR A STORAGE SCOPE PALB=VOT 07/31/76 PAGE 7
§M\ ACDR 0344

BEGIN 02135
BUFF 0257
CDFX 0333
COFO 0310
COIX 0245
CNTR (345
CRT 0375
C1744 0337
Ca4 0371
OILE 6056
DILX 6053
CILY 6054
CISD 6052
DIXY  605¢
COTS 0356
EXIT 0241
GETC 0247
K177 0262
K377 0210
LF 0300
(0OP 0225
MCce 0372
PLF 0261
M20 032¢
*40 0306
™ e 026¢
GLTC 0335
PLTC 0346
FUTC 0307
START 0200
TENP 0224
WAIT 0263
WCNT 0240
X 0373
Y 0374

ERRORS DETECTYED: O
LINKS GENERATEDt C

VERSTON D

29



ADDR 136

BEGIN 62

BUFF 61

CDFX 53

CDFO 46

COIX 47

CNTR 151#
CRTY 48

Cl744 109

Ce 163

CILE 28+
DILX 25»
DILY 26#
CISO 244
DIXY 27#
DCTS 162#
EXIT 50

CETC 65

K177 97+
€377 51+
LF 110

Loge 65#
rcC 104

MF 96
p20 128

#40 114

ré QSw
tuTc 137

PLTC 139

PUTC 73

START 434
TEMP 63+
TV 36

VCSE 34

WALIT 98¢
WCNT 58

X 112

Y 113
=00377 51

V3F

144
73#
86

124

82+
154
54
145+
173#
101
15¢
162
107
166
170
56
€7
1¢3

112+
75
1744
125
133+
116+
121
13¢
147
87
135

116

T4
157
117

145

88
140#
121+

169
59

78»
85#
122

127

153
143
148
120#
181
70

T6
159
161

150=
90

60

1C¢
92

149
152#
141

176+
177+

177

93+

79 80

130

172

VERSTITON 0

30

81

83

180#

"



