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ABBEREVIATIONS:

AC : ACcumulator
IR : Live Register
PC : Program Counter

MBR : Memory Buffer Register.
(Cleared on time pulse 1.1)

PETR: FhotoElsctric Tape Reader
TAC : Toggle Switch Accumulator

TER : Toggle Switch Buffer Register
LPO : Iight Pen FF

LPL : Llight Gun FF

CG(AC): ™Contents of AC"
: "Replaces”

X Complement of X:
x | X

1

1 0

N : Intersect, and, logicel product.
U : Union inclusive or, logical sum.
Pertial add, inequivalence, exclusive ors

-

mod n: Modulo n > Y=Xmod n means x = kn + y for some
integr k, O <k <p - 1,

b 4 ¥y xNy xUy XAY
0

0 0 0 0
o1 0 1 1
1 o 0 1 1




ADDRESSABLE INSTRUCTIONS

Instruction Bits

1 b 7 10 13 16

0 00 0 0Oa a &8 &8 2a 88 aaaawaa

T

Operation ccde ndérass

STOre the contents of the AC in register x.
C(Ac)=>C(x), C(PC)H=->C(PC).

slr x

100000 Store the contents of the IR in register x.
' C(IR)=C(x), C(PC)+1~»C(FC).
add x 200000 ADD the contents of register x to the AC.
C(x) + C(AC)->C(AC), C(FC)=1=>C(XC)
1lr x 300000 Load the IR with the contents of register x.
| C(x)=»C(IR), C(PC)+1~IC(PC)
tra x 500000 TRAnsfer control %o register x.
2-»C(PC)
trn x 400000 TRansfer to register x if G(AC) is Hegative.

Aco =] : x9C(PC), Aco =0 : C(PC)+1=>C(PC),




CPERATE MICRO COMMANDS

MNIMORIC ACTION ‘

SYMBOLIC DESCRIPTION

(

:

and AC bit 1 from light gun FF.

FF'e contain ONE if pen or gun saw
isplayed point). Then clear both light
en and light gun FF's.

CLL Clear Left 9 bits of AC 0-C(AC) bits 0-8
CIR Clear Right 9 bite of AC 0=3C(AC) bits 9-17
CoM CQ¥plement AC CzAC ;-’C(AC)
PAD Pertial ADd MBR to AC (for each MER
ONE, complement the corresponding AC C(MER) A C(AC)->(4C)
bit.) -
CRY A CarRY digit is 2 ONE if in the next CRY [G(AC), C(MBR)]
least significant digit, either AC = O = C(AC) A C=PAC.
and MBR = 1, or AC = 1 and carry digit 3 = —
=1l. The carry digite so determined are G [C(MBEJ N C(AG);}]
partial added to the AC by CRY. FPAD and ule, N cac).7 ,
CRY used together give a full one's i =0 lj '{7
complement addition of C(MBR) to C(AC). L
J = (1+1) mod 18.
cry [c(ac) A cuER), c(umm)}
= C(AC) + C(MBR)
CYR CYcle AC contents Right one binary Ov(AC)i—)C(AC) 3
position. (AC bit 17 goes to AC
bit o) 1 = Og 19 o o . v l?
J = (14 ) med 1€
SHR shift AC contents right one binary C(AC);’C(AG) Lo
position (AC bit O is unchanged, ~ 2
bit 17 is lost) 1=0,1,2,...16
ANL AND (logical product) MBR contents C(MEBR) 7} C(IR)=>C(1LR).
into Live register.
ORL OR (logical sum) MBR contents into live C(MBR) ¥ C(IR)=»C(IR).
—rlegieter
M3 transfer AC contents to MBR C{AC)-»C(MBR)
IMB transfer LR contente to MER C(IR)=-»C(MRR)
TER transfer TBR contents to MBR. C{TIR)V C(MBR)=IC{MBR)
(inclusive or)
MIR transfer MBR contents to IR C(MER)=»C(1R)
TAC transfer TAC ONES to AC (inclusive op) c(Tac) U c(AC)->C(AC)
PEN set AC bit O from light PEN FF, c(Lm)-)c(Ac)o o

©

C(Lpﬁ)-?cuc)l

|o=3c(zr1), 0-2C(LFR2)




OPSKATE MICRO COMMANDS~-~IN-QUT ORDERS

MREMONIC ACTION : | SYMBOLIC DESCRIPTION
e .

R1L Read ONE line of tape from PETR into

A vatTs 0, 3, 6, 9, 12, 15, with CIR

before read
R3L Read THREE Lines of tape from FPETR into

AC bits 0, 3, 6, 9, 12, 15, with CYR

before each reéd. }
Dis DiSplay & point on scope (AC bits 0-8

specify X coordinate, AC bits 9-17 specify
Y socrdinate)

HOTE: Scope coordinate (0,0) is at center
of scope

P6H Punch one SIX-bit line of Flexo tape
(without seventh hole) from AC bits 2,
5, 8, 11, 14, 17, XROTE: Lines without
savanth hole are ignored bhv PETR

P7R - same as P6H, but with SEVENTH hole
-
HLT Hall the computer (chime sounds).
EXO
through operate users EXTernal equipment




THE TX~-0 OPERATE CLASS COMMAND
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SYMBOLIC OPZRATY INSTRUCTIONS
SYMBCLIC OPERATE INSTRUCTIONS PRESENTIY RECOGNIZED BY
THE MACRO CONVERSION PROGRAM

SMBOI, QCTAL VALUE DESCRIPTI(N~-Micro commands used are snclosed in ( )
cll 700000 (CLL) glear left half of AC. O=»C(AC) Dbits 0-8
clr 640000 (CIR) gclear right helf of AC, O0-PC(AC) bits 9-17
cla 740000 (CLL, CLR) gclear AC. 0-»C(AC)
cle 740040 (CLL, CLR, CM) gleer and gomplement AC. O-*C(AC)
iro 600200 (MIR) clear IR to zero (MBER cleared at 1.1).
0->C(IR)

cal 740200 (ClL, CIB, MIR) clear AC and IR. O0<C(ILR),
0-»>C(AC) .

alr 600201 (4MB, MIR) transfer AC contents to lR.
c(ac)=»c(1a)

ala 600221 (4B, MIR, PAD) ALR, then clear AC. c:(.enc-m;(z,n)9 (0=PC(aC)
alc 600261 (AMB, MILR, COM, PAD)_ ALR, then CIC.

~ C(AC)=»C(IR), 0~¥C(AC)
anl 600305 (AMB, ANL) AND AC to IR. C(AC)NC(IR)=>C(IR)
ana 600325 (AMB, ANL, PAD) ANL, then clear AC.
~ G(AC)N C(IR)->C(IR), O—>C(AC)
orl 600105 (4B, GRL)  OR AC to IR. C(AC)U C(IR)}=PC(IR)
ora 600125 (4MB, ORL, PAD) OHL, then clear AC.
| C(AC)V C(IRyPC(IR), O-PC(AC)
lac ' 740022 (CLL, CIR, IMB, PAD) transfer LR contents to AC,
C{IR)=PC(AC)
lce 740062 (CIL, CILR, IMB, PAD, CQM) IAC and complement.
’ C(IR )=PC(AC)
lad 600032 (IMB, PAD, CRY) add to 4C.
C(IR)+C(AC)PC(AC)
1pd 600022 (IMB, PAD) IR partial eagd to AC.
C{LR) A C(AC)=pC(AC)
cry 600012 (IMB, CRY) IR garyy to AC.

: CRY [c(Ac%, c(1r)}»c(ac).
com 60040 (C#t). complement &4C. C(aC)->C(AC) .
eyl 600031 (AMB, PAD, CRY) gycle AC Jeft. C(AC),~>C(42) ;
cyr 600600 (CYR) gycle 4C right. C({4C) Jec(ac)t o

1 =(mod 18, J =0, 1, . . - , 17
ehr 600400 (SER) ahift AC right. C(AC)1=»C(AC) i+
1=0,1, ...,16
ang 600051 (MB, CQ¥, CRY) add AC to ginus gero.
0 + C(AC)=PC(AC)




SYMBOLIC OPEZRATE INSTRUCTICHS
YRESENTLY RECCGNIZED BY
THE MACRO CCNVERSION PROGRAM CONT'D.

DESCRIPTICN--Micro commands used are enclosed in ( )
hlt 630000 (BIT) halt computer.
opr 600000 (==7 no operation will be performed.
rir 761600 (CiL, CIR, RIL, CTR) Read ope line and eycle Right.
rle 761000 (CLL, CIR, R1L) Reagd ope Character.
r3c 763000 (CLL, CIR, R3L) Read three Lines.
die 722000 | (p1S) Digplay. ‘
dse 722021 (DIS, AMB, PAD). Digplay and clear &C.
dsc 722061 (DIS, AMB, COM, PAD) Digplay and CIC.
prt 624000 (PRT). Print one flexo character.
pnt 624600 (PRT, CYR) ZPript one flexo character and cycle right,
in preparation to print the next.
pna 624021 (PRT, AMB, PAD) ERT and clear AC.
pnc 624061 (PRT, AMB, CGM, PAD) PFRT and CIC.
pbh 626600 (P6H, CYR) Punch gix holes end cycle right.
péa 626021 ~ (P6H, B, PAD). PEH and clear AC.
pés 766000 (CLL, CLR, P6H) Punch gix spaces (feed one Jine of
' | blank tepe),  O~PC(AC) '
p7h. 627600 (P7B, CYR) Punch seven holes &and cycle right.
p78 627021 (P7H, AMB, PAP) Punch geven holes and clear AC.
pen - 600100 (PEN) BRead LP FF's, then clear them.
tac 740004 (CLL, CLR, TAC) Read TAC (toggle AC) into cleared AC.
tor 740023 (CLL, CIR, TBR, PAD) Read THR (toggle MER) into
clearod AC.
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