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In the following discussion of the GRAPHIC-2 IOT instructions, 

the word "instruction" refers to a PDP-9 IOT, while the word 

"commandff refers to a display command(executed from the display 

buffer). The IOT's are given below in ascending numerical order. 

In assigning mnemonics to the IOT instructions, the follow-

ing conventions have been observed. A transfer from the accumu-

lator (AC) to another register is called writ.ing, and all 

instructions which write start with W. A transfer into the 

accumulator from another register is called loadin6 and instructions 

which load start with L. A single status bit which can be con-

trolled by IOT 1 s is turned on by an instruction starting with E 

for Enable and ls turned off by an instruction starting with D 

for Disable. A flag is cleared by an instruction starting with 

c (except for c¢1). 

CDF 700501 

WDA- 700502 

Clear Qisplay ~lags. The light-pen, edges, 

stop, conditional-stop, immediate-stop, 

and display-trap flags are turned off. 

The vector-component holding registers 

are cleared. The display cycle control 

is set to single-step operation. 

~rite ~isplay !ddress. The 13 low-order 

bits of the AC are written into the 

display address register. 



ECR 700504 

ESS 700524 
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Enable Continuous Run. The cycle control 

is set to the continuous-run state. 

Enable ~ingle-~tep. The cycle control 

is set to the single-step state. 

To start the scope after a display-trap flag, stop flag or con

ditional-stop flag has stopped the cycling, the following instruc

tion is used: 

C¢N 700545 CONtinue. A CDF is performed. The cycle 

control is set to the continuous-run state 

and the data-request signal is turned.on. 

The display starts at the location currently 

in the display address register. 

To start the scope at a specific address, the following instruction 

is used: 

BEG 

WDBC 

700547 

700605 

BE~in. (WDA followed by c¢N). The display 

is started at the location specified by the 

13 low-order bits of the AC. 

~rite ~isplay ~uffer and Continue. The 

contents of the AC are written into the 

display buffer register. The data-request 

signal is turned off-. The display cycle 

control is set to the continuous-run state. 

Execution of the command transferred to the 

display buffer is begun. When this command 

is completed, the next command will be 



LDB 700612 

WDBS 700625. 

ELP 700701 

DLP 700721 
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taken from the location indicated by the 

display address register and normal 

continuous cycling will then take place. 

~oad ~isplay ~uffer. The display buffer 

register is loaded into the AC. 

~rit~ gisplay ~uffer and ~ingle-Step. The 

contents of the AC are written into the 

display buffer register. The d_ata-request 

signal is turned off. The display cycle 

control is set to the single-step state. 

Execution of the command transferred to the 

display buffer is begun. When this command 

is completed, the data-request signal is 

turned on and the display awaits further 

instructions. 

~nable the ~ight ~en. The light pen is 

activated so that light sensed within the 

field of view of the pen will turn the 

. -light-pen flag on. This function can also 

be accomplished using a parameter-mode 

display command. 

~isable the ~ight Pen. The light pen ls 

dis~bled so. that light sensed within the 

f leld of view of the pen will not turn the 

light-pen flag on. This function can also 

a 
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be performed by a parameter-mode display 

command. 

Note: The ability of the pen to respond to light within the field 

RLPE 

of view is determined by the last LP control IOT or pararneter

mode display command (with LP control bits set) that has 

been given. Thus, if a parameter-mode word enables the 

light pen and a DLP instruction is then executed by the 

computer, the pen is disabled until another parameter-mode 

word or IOT changes the status of the pen. 

700722 ~esume after hight Een stoppage with pen 

Enabled, The light-pen flag stops the 

display. This instruction causes resumption 

from the exact point of stoppage. The 

light-pen flag is turned off and the light 

pen is left enabled. 

RLPD 700723 ~esume after ~ight ten stoppage with pen 

Disabled. Same as RLPE except the light 

pen is disabled. 

RAEF 700742 Resume !fter ~dges ~lag. The edges flag 

stops the display. This instruction causes 

re sump ti on from the _exact point of s to pp age. 

All edge flags are cleared. 

Note: If an RLPD or RLPE is given with the edges flag on, the 

display will not resume until an.RAEF is also given. 

Similarly, with the light-pen flag on, an RAEF will not 

causs resumption until an RLPE or RLPD is given. This 
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method of operation allows the light-pen-flag programming and the' 

edge-flag programming to be separate uncoupled modules. Simultaneous 

light-pen flag and edges flag will not cause problems in the order 

of processing. 

ECS 701001 

LDA~ 701012 

DCS 701021 

LPM 701032 

~nable Qonditional ~top. The conditional-

stop feature for slave-mode words is enabled. 

Load ~isplay !ddress. The display address 

register is loaded into the 13 low-order 

bits of the AC. The 5 high-order bits of 

the AC are cleared. The display address 

register always points one beyond the display 

command being executed under normal cycling. 

Disable Qonditional ~top. The conditional

stop feature for slave-mode words is disabled. 

Load Parameter-Mode command. The parameters 

settable by a parameter-mode command are 

loaded into the AC in the following format: 

The pref ix 0001 is loaded into the high-order 

bits. Bits 4,6,8,12 and 15 are set to 1. 

The remaining bits are loaded as follows: 

AC5 - Blink 
AC7 - LP enable 
AC9 - Exchange axes 

AClO ~ Complement X component 
ACll - Complement Y component 
AC13-- Scale 0 
AC14 - Scale 1 
AC16 Intensity 0 
AC17 - Intensity 1 

Thus, the parameters are loaded in the 

format of a parameter-mode command. 



LDS 

EIS 

LX 

/--- E¢V 

I 

LY 
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7010.52 ~oad ~isplay ~tatus. The display flags 

and conditions are loaded into the AC in 

the following format: 

(Aco - Display-Trap Flag 
.~ACl - Edges Flag 
/ AC2 - Light-Pen Flag 
~A.CJ - Stop Flag 

AC4 - Conditional-Stop Flag 
AC.5 Pushbuttons Flag 
AC6 - Console-Keyboard Flag 
AC7 - Data-Phone Flag 
AC8 - Byte Scan 
AC9 - Conditional-Stop Enable 

AClO Immediate Stop 
~Cll - Cycle Control 
AC12 - Data Request 
AC13 - Override 
AC14 Right Edge Flag 
AC15 - Left Edge Flag 
AC16 - Top Edge Flag 
AC17 - Bottom Edge Flag 

Bit is 0 

off' 
off 
off 
off 
of£ 
of :f 
off' 
off 

1st byte 
off 
off 

contimtous 
busy 

disable·d 
off' 
off' 
of r 
of :f 

Bit is 1 

on 
on 
on 
on 
on 
on 
on 
on 

2nd byte 
on 

e-nabled 
single-step 

ready 
enabled 

on 
on 
on 
on 

701401 ~nable fmmediate £top. The immediate-stop 

condition is enabled. 

701412 Load x. The X deflection register is 

loaded into the low-order 10 bits of the AC. 

The high-order 8 bits are cleared. 

.703401 Enable OVerri:de. The override condition is 

enabled (scope beam turned off). 

703412 Load Y. The Y deflection register is 

loaded into the low-order 10 bits of the AC. 

The high-order 8 bits are cleared. 



D¢,V 703421 

SCK 704301 

¢CK 704302 

CCK :>-104304 

LCK 704312 

SPB 704401 
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Disable override. The override condition 

is disabled (scope beam turned on). 

~kip on Console-~eyboard flag. If the 

console-keyboard flag is on indicating that 

a key has been depressed, the next instruc

tion is skipped. 

Or Console ~eyboard. The code for the 

currently depressed key is or-gat~d into 

the AC. If no key is currently depressed, 

the AC is unchanged. The bit format is as 

follows: 

ACll KBO 
. AC12 - KBl 

AC13 - KB2 
AC14 - KB3 
AC15 KB4 

· · AC16 -- ·KB5 
ACl 7 - KB6 

Clear Qonsole ~eyboard. The console-keyboard 

flag is cleared. 

Load Con~ole ~eyboard. The AC is cleared 

and then an ¢cK is performed. 

~kip on Push-Buttons flag. If the pushbuttons 

flag indicat~ng that any pushbutton has been 

pushed is on, the next instruction is skipped. 



¢PB 704402 

CPB 704404 

LPB 704412 

WBL 704424 

LBL 704432 
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Or Push Buttons. The status of the - - -
pushbuttons is or-gated into the AC. If no 

pushbutton is currently depressed, the AC 

is unchanged. The bit format is as follows: 

AGO - PBO 
ACl - PBl 
AC2 PB2 
AC) PB3 
AC4 - PB4 
AC5 - PB5 
AC6 - PB6 
AC7 - PB7 

Clear Push Buttons. The pushbuttons flag 

is cleared. 

Load Push Buttons. The AC is cleared and 

then an ¢PB is performed. 

Write Button ~ights. The lights in the 

pushbuttons corresponding to the 1-bits 

in the AC are turned on. The previous 

status of the lights is lost. The bit 

format for the lights is the same as for 

.. th,e corresponding pushbuttons as given 

in ¢PB. 

Load Push Button ~ights. The AC is cleared. 

The pushbutton lights status is loaded into 

the AC. The bit format is the same as for 

the corresponding pushbuttons as given 

in ¢PB. 

• 
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• 
Note: The following IOT (7045x2) applied ·only to G-2 terminals 

equipped with th~_~yl~Qia Data Tablet option, 

LTX 704512 

LTY 704552 

1375-WHN 
MH-6263-PER-LM 
Att. 
Figures -1-3 

Load the Tablet X coordinate. Bits 8-17 
of the AC-are loaded with the X.coordinate 
of.the tablet stylus. Bit 0 is set if the 
data are valid. Bit O & 1 are set if the 
stylus is touching the surface of the tablet, 
and the data are valid .. Bits O, 1 & 2 are 
set i~,Jhe stylus is pressed. against the 
surface of the tablet and the data are valid. 
The remaining. bits.are-cleared. 

Load the Tablet Y coordinate. (Same as LTX 
but for y coordinate) • 

. .. 'V.1J. >~-
-W. H. NINKE 

• 



0 

/' 0 

16 

I
~-------------?~------------------------~ 

c. P. u. 

Cotv~ot..E, 

~~YBuAt<..0 

G- '2. 
b\~Pt..Ay 

peoetSS(J R. 

"O. 'P . 
.__...,. ____ ..,.--tt~T~£F/\c~ 

L\ C:rH T 
PE.~ 

~o 
Zo\f\ 

t>A·t I\ 
pHotvE 

f' 
0 

Tu '-E" tu Tt~A L.. 

·-~.,, 

LO r-,1\ pv 1· t: ('l... 
Ill• 
~~ ..... ----------------.----------------------------------------------------------------------------... z - ISSUE ENGR TITLE 
-~ 

f3 ~ ..... 
~ ~ :&- 'i/ r;/a 

DRAWN 

BELL TELEPHONE LABORATORIES 
INCORPORATED 

SHEET 

NO. OF' SHUTS P'Ell !l[T 

__________________ ..._ ____ _. ____________________________________________ .._ ______________________ .... 
OGILVllt ~RIE88, INC. ·Cl• 



. (' 

(' 

-----------------------------------7.!L ____ .... ________________________________________________ __ 
16 

GRAPri\C CODES 
CHAR 

PAR AM. 

LONG 

VEC..TOK 

X-Y 

S~Of:T 
V£CTOR 

\NC. R. 

COJ-J\ROL 

TRA.P 

o 1 i. ' 3 4 s I Co 7 s I 9 10 11 I 17.. 1:; 14 l 15 I~ 17 

jolololol I I I 1 I I I I l I I I I f 
-------- ____ _,, "--------v-----

0 2. l 3 4 5 I c,. 7 'B I 9 Io 11 I 1 ;_ 13 I 4 I I 5 : ~ 17 

I 
S£i SET L p 1- I O O o I ~ · ·· % E c .x Cy so s0 5, sn 1 ·::) t 

1 

'--y----A~n,,,-----1~~ 

BL\NK. ~~~T S"\"°" ME\R.'f SC.~U:: tNlt:~~l"T''( 
o ~ACC.'...ll'J'\ 
: ~ ~ li"i 

0 2 I 3 4 S I ~ 7 S I 9 Io I J I I 2.. J~ I 4 I I 5' I~ 1 7 

0 0 

~ 

-------,.........>--,. 

0 0 - ~ l.OAD 1-\0LJ)lf'J ·Sr- R ·~ G. IS Tt:R S ON LY 

D I ~ L. 0 AD R c G. D p, A 11-J I "1 v l s \ r; l.-t ~Li=:,.. R R t:. 6 1 .s .. 
/ I 

I 0 -~ 1-0AO R~&.1 ()l<./..11" VIS. (~X.(_::::'PT ;if\RTllV(;, POllV\) C1..~AR RrC::. 1 $ .. 
,I 

~ LU,A.() ~t:6. {')RAW \~\JI S. \£XCE'PT Et-JD F'Ol\.JT (LNl-'1<..\-\ \S 
VIS.)_, CLE.AR RE.S.'S .• 

O I z_f3 4 Sfi> 7 ~·'1 IO ltflz 13 1-1(1£ /b 17 

I 0 I 0 I 1 I 1 ,~E~~J\Nll~:=~I I ol 1l 11 3j 41 sl ,j 1l sl ~I 
o = f...)o DtL.AY}/ \{o~ 1Nv1s1 BL~ 
I~ 3Y...se.c.. 

DEL.Al( I::: VI.SI l;LE 
COOR DI NAT£ 

0 4 S' I ~ 7 g ' ltJ II I 12 (~ 1-4 I '" 17 

0 

~"---~~~-,~~---'---~~~~,~~-------~No oPE~. .6.X COMPO~..>~ ~T 
0 \-'I 0.1 ll -1> SAME AS IN J...oN () v ~C.ToR 

0 ' , 3 S' I ' 7 ~ I., 10 II I I?. IJ 14 I 1 ,, 17 

011 0 lt.JT DIFH<.TION f\'E.PC:ATS INT 't>IRfC..TICN 

0 

INT: O=lt-.l\'I~. 
l :: Vlf>. 

~'~ 4 s I G:> 

DlR. 

7 g l9 

0 

*
I 

~ 2.. 

s 3 

jo[ \ Io 15~p1~~~~ I 
4 10 11 I I z. 13 14 I 1 5" I" 17 

0 \ i. I 3 4 

I I I I I 
~ 

S" ~ 7 g 

I 
\~ 

I 

~ 
OV£'R RIDE "-..... f 0 = D U\1-J SoLtD WNt: S 
1-=oN o-::on: l 1 = ~1'2-Aw ~?()k-=N L..\~(:, 

lo II ( 1"2.. 13 t4 I IS- ICo 17 

I I I I I I I I 

'° ~.._IS_S_U_E ______________ E_h_G_R _____ T-IT_L_E----------------------------------------..--BE_L_L_T_E_L-EP_H_O_N_E_L_A_B_O_R_AT_O_R-IE-5......,j 

Cl

; F l G '? INCORPORATED 

DRAWN "'-
SHEET 

w '-----------------11.... .......... ...&-----------------------------------f_s __ ~_·~ ____ ....,_N_o._o_F_sH_EE_rs_P_E_R_sE_T ____ __. ____ __ 
OQIL.Vlll: ,.ACBS, INC .. • Cl& 



, 

,.ez.u :e.a t . e. .. 

MOv\Ofl..Y 

C. P. U. 

_,____ __ _J 

PDP-\ 

.£ .1 

MEf\..-t_:,r-:y 

't>fff(\ ei~ u .. ~-
C..0 t-J Tl(' at._. ____________ ____, 

rt>i~ PlS{ f\()Dr· l ~ +I 
1. RtCY. l~l:JITS ,--··--··-

----·· -------.--~---~ 

C~M'-Ac1c R. 
-- _,,_,. CotvTRoL 

rt.AP 

-1 I ________________ L _ 

DATA Pltot,i( 

lf'vTtR'7Act" 

\ l\J c.~(f-\ £ f JT 

C\J~ rrc..o L.. 

><-Y 
CotJ ff2,.o l.. 

V £..;..To f<', 8- -, H 0 R.. r 

\J i;cTu&;:. C.or-... ~ {1<.o I_ 

I I 

-c._ __ 

-4~-) _) ______ f 

t. •. A :.MG .A#t !'< .# ~¥ ,~ JQ ... waw .J4¥.MD.-. 4~. ..m.m;ewo ., a 



t .· 

__ _:S:_T:.....:E":...:P~Y....;.__,.,~7-· _lu -6', s----1 ~ 

.l-

~-----

r(/0 Buss ....... 

!PT Bvs.s 

i 
I 

f 
~ . 

HALT Sl'7. ii 
TO Cl4,A.R.J 

lt-JCR., ~ I 
vc:.c.. CONT. I 

£De;>~ --·-
fKT. 

( o\J::flf~~ 
C>fL 

•JtJf) l fL f i. ,,. 

-··-----·/ 

.. 
~·1& ~ ~ 

~ Y.2/1:6 



~~ .. ~rapbic-2 API ·Assignments (revi....c:ed Sept. 12, 196?) 

Level Channel Naine Level: Channel, Name 

4 40 So!tware 3 ?O Display-Trap 40 : 

.-A s 41 • )· ?1 " • 44 . 

6 42 It .3. 72 •• II 50 

? 4) " .) 7.) .. n S4 --------- "'\ .. 

44 ·. ·~ 3 ?4 " • ·60 
- -· ' .. .. f<J ::~ ,- ~'. 45 ·-~-~----""~·-------~ 

64 3 75 .. • 
'8' 46 ;pmfi (Lt i« wan(,) ) ?6 ti • ?O 

4? 3 77 II • ?4 

2 so Paper-Tape Reader 

) S1 Clock Overflow 
- --S2 

SJ 

54 

2 SS Edges Flag 

2 56 Light-Pen Flag 

¥. S? S'&op Flag ~~ 1fi/t/(' 
- 2 60 Conditiona~-Stop Flag 

. 61 

R 62 
.. 

,_., 

.. .1 6) Pushbuttons.Flag .. -., 
1 64 Console-Keyboard•Flag .-

0 6 5 Data-Phone Flag· 

·.c~ 
-0 66 

67 ..... -· ... 


