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CHAR PLOT

Michzel Specinsr

CHAR PLOT is a routine which enables cna to use the CzlComp plotter as a
versatile output device, It is presertly available as CHPLOT BIN (Eanglish
— CHAR PLOT) om taps M5 3.
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The program CHAR PLOT is normally called by a PUSHI P, PLOTC with a
code Tepresenting a command or character (as defined in Appendix 1) in
accumulator C. Upen calling, the roubine will either plot a chavacter or
line, or perferm an Internal centrol functien., A 0 code initializes the
routine, erasing any unexecuted (buffered) commands.

[Searred portions of chis sems. explain the items necessary to use
the routine for most purposes. Other porticons describe more (less neaded)
options, ]

#THE CalLCOMP PLOTTER

The CalComp plotter is an ineremental xy plotter which 1s capable of
horizental and werticael incrementing by 005 inch. Incrementing can be done
geparately (21, £4) or togecther (2idi), where 1 and § are unit {.005 inch)
vectors in the +X and +Y dirvectcions, respectively., Thus B directions of
motion are possible: .

Righe +1i
Up +j
Left =1
Dhorurey |
UpRight +i+j
UplLeft —i+j
DovnLeft -i-J
DownRight +i-1
|
[Mote that
this creates 1E""‘“---lhl:'l.!;-&s of papt.r—-"ﬂ-'_} -
a right-hand M
coordinate
gystem on e B TRy plotter ¥-axis
the papet.] (directicn of
+¢ - paper motion)
® s
plotter ¥ — awis
{direction of pen motion i

+
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Wote that the plotter has no way of detecting where the pen is with respect
to the paper. Fen moticn requested pagsc the edge of the paper is ignored
by the plotter, but this should not be relied upon for exact positioning.

RCONVENTIONS

Radices. All integers are octal; all other numbera are decimal.
Relative uwnits. 1 relacive undt = SCALE * 1 abgelute wnit {.005 inch).
Characters are plotted in relative units and wvectors may also be s0 plotted.

Directions and Apparent Axes. The apparent axes may be sef in one of
eight possible orientations with respect to the plotker axes (see Appendix I,
codes 30 - 37). Directions (R,U,L,D,UR,UL,DL,DR} are with respest to the
apparent axes unless otherwise specified,

Parentheses around a symbol mean "contents of'.

*GLOBAL SYMBOLS

BLOTC Hormal entry point.

CHARPL Enctry polnt which trests the B low=order bits of accumulater
C as & character code repardless of the rest of accumulator C.

UCTABE Beginning of upper-case table.

LETABE Beginning of lower-case table (=200HUCTAB).

CLAGTH Routine {called by PUSHI F, CLEGTH) which returms in C the

lenzth (in relative units) of the non-control character whose
code was its argument in €. Upper &nd lower case can be
specified using the 200 bit er by calling CLHGTH with 16 and 17

codes co change case.

f} Current coordinates of pen in absolubte units with respect to the
T apparent axes. Initfally (X}=(¥)=0. Hot initialized by 0 code.
SOALE Humber of abselute units (.005% inech) in a relative unic.

Characters are always plotted in relacive unite, and vectors

gay be =o plotted.
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3.
CREERE Location for return from crock interrupt.
KEWC
SEIC
See DEFINE CHAR command {With the tramsfer bip l....).
S5ETW
SUBFLT
FPP
CRECHN Crock PI channel. {1z CEECHM: 7)
LEUFF Length of data buffers. Unless othetwise specified they are
LWEUFF both 1000, However, they may be ss little asg 1 eazh.
4%LBUFF:LWBUFF, otherwise storaze ls wasted. LEUFF<200000.
F Push=down pointer. (leBzsl7)
kF Argument accumulator. (lsCslT)
®#CHARACTERS

For plotting a character, the imput to the routine is a word whose 8
low=order bits contain an ASCII-type code (see Appendix I} and whose sign
bit must be 0, For & mormsl character, the pen ia assumed co be raised and
iz left raised; the character is plotted wich fits lower lefrc corner at che
inicial position of the pen, and the pen is leflt ready for ploctting the next
character.

Characters may be in upper or lower case. The case of a character is
specified in one of two ways: codes 16 and 17 may be used to shift case,
character codes being interpreted in the current ¢ase; of while the routine
is in upper case, the 200 bit of a character code may be 0 or 1 to specify
upper of lewer case, regpectively, BHote that when in lower case, character
codes ghould have "the 200 bit 0. The program starts in upper case (initialized
by O code} and 1t 1= suggested that the 200 bit be used to specify case rather
than ehifting case with the 1& and 17 codes. -

*VECTORS AND CONTROL FUNCTLOHS

For plotting vectors and for performing control functions, the input to
the routine 1e a word whoee elgn bit is 1. The high-order bits of chis word



are interpreted as followa:

bit I}-*
10
110
1110

1111

FNY-FORMAT
bits:

xy=format.

Define CHAR/CHAR SET.

Go to effective address at process time with =511
accumulators restored to their value befere the last
interrupt. (To return to CHAR PLOT wse JRST 12, 8CREBRE".)
Half—word format.

1ol x leadel v |

x and v are interpreted sz 20=bit 2's complement numbers.

The code 1z Interpreted as follows:

1]

01

10

1l

Set (¥) and (¥). Set (X} to x and {¥) to v.

Does not move pen.

Increment (x,¥) with scele. Move the pen as specified
by the wector SCALE* (x,v), i.8. x relative units B

and v relative units U,

Increment (x,¥) without scale. Move the pen as spscified
by the vector (x,y), i.e. % abgolute units K and ¥
absoluce units B and v absolute units U.

Go to (x,y¥). Move the pen to the poimt (x,¥).

DEFINE CHAR/CHAR SET

11 12 o 43

0123
bits: o |10 | peinter | cransfer bit | character code | address |

If the transfer bit is 0, the address and pointer refer to a word and

pesition within the word of the firgt four-bit byte of the character to be

specified by the chavacter code. They are placed in the proper positions of

a byte pointer which then definea the character. The byte-length iz set te

four automatically,

The word or words containing the bytes are sat up as

with
Pén
down
wect
iz
plot
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|txleyl | ... o]

&% and Ay are respectively the changes in (X) and im (Y) produced by plotting
the character, measured in relative units. They are interpreted as positive
4-bit guantities, Either or both may be O, The first 0 after &x and Ay
terminates the string. The codes for byrtes arve as follows:

2 Pen Up

4 Pan Down

5 Dot Down (plots a dot at current pen position)
10 Righe one relative unit
11 Up one relative unit
12 Left one relative unit
13 Down one relative unit
14 Uk

15 UL

16 DL

17 O

Wich the transfer bit 1, the peinter bits are placed as in a byte polnter,
bic L4 is set to 1, the address remaina, and resulting word defines the charaec=
ter to be speclified by the character code. When the character 1z uwsed, ths
routine tremsefers tothe address (without dismissing the interrupt) with the
character—defining word temaining in accumulator ©. Returns to CHAR PLOT
supplied are WEWC {continue), SEIC (which plots the character whose defining
word is in sccumulater ©, then continues), and SETW (which interprets the word
in accumulater C as Lf it were an argument to PLOTC with bic O = 1, then
continues). SCALE, X, and Y are global and so can be modified andfor tested
befare return. In addition, if the uvser defines a global symboel PP (& locationm
containing a special push-down peinter), he may call a subroutine SUBPLT which
works like PLOTC, only in intervupt mode, and thus performs the command which



is ies argument immediacely. An example of its use would be:

EXCH P, FF
MOVE ©, [WORD1]
FUSHT B, SUBFLT
MOVE C, [WORDZ]
FUSHT F, SUBPLT
EXCH P, PP

JRST NEWC

The EXCH F, PP fostructions are necessary since SUBPLT also executes
thege ingtructions before dismissing the interrupt and before returning to
the ealling program,

Thus a new character may be defined. Once defined, the character may be

used 1in the normsel manner.

The Define CHAR SET feature ¢nables the uvser to define a coaplete set of
characters. The 8§ bits for character code being 0 specify this feature. The
address is that location which is the beginning of & character table of words
defining characters, with the first locatlon defirning the character with code
0, the gsecond defining code 1, etc. Onece a set is so defined, 1t is the only
ane addreggasble. In order to return to the original set, one may wse s Define

CHAR S5ET with UCTIAR as the address.

®HALP-WOERD FORMAT

01234 17 22 43
bits: (1111 | wnused | code | n

The code is interpreted as follows:
0 Set scale to n.

1 Set horlzeontal tsb to m. This sets tsba at =, 2n, 3n, etec.
(to be incerpreted in relative units). Initially 40,

2 Set line feed length to n (to be interpreted in relative
units). Initially set for single space at 9.
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Set vertical tab. (like horizontal tah)
Set (X} to m.
et {Y) te m.j n interpreted as Z2-bir
Go te (X)=n. 2's complement number.
Go te (Y)=n.
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*INITIAL CHARACTER SET

code upper case/lower case ([add 200 ce code if im upper casge)
(1f no entry, same as Upper case)

] illegal charascterfillegal character if imn lower case
1 pen down
2 subscript
3 pen up
& guperscript
3 aenter mode with mo pen controls executed
] leave mode with no pen controls executed
7
10 gzijﬂcﬂle to gerc (1 is first usable scale)
11 horizental tab
12 line faed
13 vertical tebh (will mot go past & page boundary)
14 form feed (pages are 4000 abzolute units long)
15 carrisge return
1% shift inrto upper case
17 shiit Inte lower cage
20 add 20 to scalefsubtract 29 from scale
21 add 21 to scale/subtract 21 from scale
22 add 22 po scale/subtract 22 from secale
23 add 23 to scale/subtract 2° from scale
24 add % to scalefsubtract 2% from scale
25 add 27 to scale/subtract Eg from seale
2a add 26 to spcalefsubtract 1° from scale
27 add 27 to scale/subtract 27 from scale
K1H orient apparent x-axls along plotter x-axis &
31 orient apparent x-axis along plotfter y-axis 4
32 orisnt apparent ¥=axls upside down along plotter x—axis ™I
33 orient apparent x-axis upside down aleng plotter y=axis F
34 orient apparent x—axis backwsrds slong pletter =-a=is ff
a5 orient apparent x=axis backwards along plotter y-axis E
36 orient apparent x-axis upside down and backwards aleng
plotter x=axis =4
a7 orient apparent x-axils upside down and backwards along

plotter y-axis

[Hote that when ome of the codes 30-37 is executed, (E) and
(¥} are changed. The point ([2000,2000) is a fixed point in
this transformation, ]



code
40

42
43
44
45
&6
47
50
al
52
53

35
36
37

61
62
63
64
&5
11
67
0
7l
72
T3
T4
75
76
T
1040
1ol
1oz
103
104
103
106
107
110
111
112

upper faga

d=unlt space
I

{astarisk)

4 S - e s

L]

(minus)

[T . TR SRR R

Lo 0 o ] b B b B @ oed W A e

lower casze

J=unit apace

* Vpuperscript asterisk)
o

= t(hyphen)

< K o

L - DX QD FhD EL 0 S 0B

-



i

e [e— 5 - |_a.-.|.—| = r—rr—

140.
cade Upper case lower case
113 K k
114 L 1
115 M m
116 | b
117 n] a
124 P P
121 q q
122 R T
123 5 g
124 T t
125 u i
126 WV w
127 W W
130 X X
131 ¥ ¥
132 z &
133 [
134 \ J/ (o horizoncal spacing)
135 ]
136 & +
137 + -
140=157 not used ,
160 R one rtelstive unit R one absolute wnit
16l U cne relative wnit U one skaalute unit
162 L ene relative wnit L one absolufe usil
163 I cne relative wnit D one sbsolube unit
164 R one*relative unit R one®ahbselute wnit
165 UL cnefrelative unit UL one®absclute unit
168 DL onefralative unit OL osnefsbealute wnit
147 DR onefralative unit DR snefabsolute ualt
170 K] 8]
171-177 not used

wactually 7 units



1L.
APPERDIE II
SIRRARY OF CORMMANDS
bit: 34 43
0 | uriuaad | c:-::ndel CHARMWCTER
bit: oL 2z 22 i5 43
10 x 0 ¥ EET (X} AND {¥)
,}.—D &x L ay IMCREMENT WS SCALE
10 fax | 10 |8y IMCREHMERT WOUT SCALE
T x | Lf ¥ GO TO (x,¥)
bits 123 11 12 22 43
110 | pointer |- £.h. code address DEFINE CHARACTER
110 unusg ed (] address DEEIHE CHAR SET
bit: 01238 4 15 16 72 43
11110 | unused | I [ X | address] G0 TO EFF. ADDRESS
BiEs 0123 & 17 32 43
1111 wrines ed 00 n SET SCALE
1111 unused QoL n SET HOR. TAE
1111 wrig ed il | n 5ET LINE FEED
[ 1111 unused 011 f SET VELT. TAD
1111 urus ed 1040 n_ SET (X)
1111 wrs ed 101 n_ SET (%)
1111 unused 110 n GO OTO (Xy=n
n

1111 unused 111 GO TO (Y)=n




