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FIGURE 1. 810 SYSTEM FLOWCHARTS




READ NEXT INSTRUCTION

RNIO RNI

U l

00— 0V ,M PL+1_>PL,n
'00'—— Pu Pu+L —» Pu,m
'00' —— Py (READ)

INTERNA
INTERRUPT

PRESENT

SENSE T >1
SWITCHES !
(OTAB)———> S1
@ <
@ )

'00' ——= ov

Pu~——> Pu,m

T
I

=

(READ)

FIGURE 2. READ NEXT INSTRUCTION



1Q0h ——=0u,T

PL+1—>PL’n

Pu+L——=Pu,m
(READ)

YE!
NO

T——>0u
PL+}—>PL,n
Pu+L—— Pu,m

T——0

L,n

Ou+ '80'—0u

XL————XL,T
OL*T —»0L,n

Xu —»Xu,T
OQu+L+T ——— Qu

OPERAND ADDRESSING

NO

(READ) .

P, ——=PL,T
T =0L,n
Pu————=Pu,T
T————0u

VARTABLE

"1t —>7

03— T

W A\ T—T

-

FIGURE 3. OPERAND ADDRESSING




OPERAND ADDRESSING

ADRO

PLH—‘bP

Ln

Pu+L ——=Pu,m

T 0L,n,c

PL41+T—>T

T—‘OL,!\

DISPLACEMENT
NEGATIVE

Pu-1+L———=T

T—> 0u

0, ——= 0
L™ (Reap) Lo0

0u —— Du
(READ)

s

L*l——- OL

Ou+L —~—> Qu,m

FIGURE 3. OPERAND ADDRESSING (CONTINUED)




MEMORY REFERENCE

(LDA ) ——=U (ANA, )———> U (SBA; ) ——> U (ADA;) ———=U

0, — 0
(READ)

VARIABLE
SET RNI
(o}
YES,
OV \['T->0V 04'——T OVERFLOW
o 0CK

(@) (F)T+L~(Uu)g

*FF'——— Au S, ————— T

No NO

00'—A, (U, ) 1—>(U) ,C

;) (Tl

S—=>T (U,) (F)T-»(U}),C

Bu(F)%+L—Bu

S3——— T 5 T—=s,
B (F)T—» B ‘bl¢1_>0 0, +1 —>»0L,
Lo reser LTROM ™ gher mois” B ohr—soum
Fo + 100 (READ3 (READ)

FIXED We= 0 W =1 W=2 W=3

x
ao | st [pSEER s1 | eRiER4ls 1

T T 2 g2
AL T T T S2 S2
Bu 83 S3
BL T T

FIGURE 4. MEMORY REFERENCE



MEMORY REFERENCE

100 ——= U
(LX) —>U (STA )—>U

@ ~ Ou 7 Ou )

(STXL) —U

'FF’—->52

VARIABLE

OL*I—ﬁ-N
Ou*L_>M

(HALF READ)
S+ T———=T

00t ————>1

Y

W) -1—= ()
(HALF WRITE)

0 —— 0, N

Oy 0, M
(HALF READ)
LTS5, T,C

(UL) —_T HALF WRITE
(WRITE)

FIGURE 4. MEMORY REFERENCE (CONTINUED)



JUMP AND RETURN JUMP

I—>1

YES

Ou—>Qu, M
(READ)

0L + l—--OL

Ou + L—=0u,M

Y

T—>0u

0L —=0p, M
(READ)

IND1

Z

Pu+ L—»Pu, T

Ou—»0u, M
(WRITE)

{ RNI4 \ Cu + L-—=0u, M
{WRITE)
Pp—>Pp, T

OL_,OL, T Ou—=O0u, T

T—=Pp T—>Pu, M Ou + L—=0u,M

FIGURE 5. JUMP AND RETURN JUMP



WORD
LENGTH
CONTROL

103t ———aT

REGISTER
DESTINATIOY

YES

REGISTER OPERATE
REG

00 '—«»SI,T

S1 @+1~fSl’U

SI*' ‘02'——)51

AL—>T
BL(F)T———>BL

Au——=T
Bu(F)T ——»Bu

(UL)+1—>(UL)

(Uu) +L—=(Uu),C

OVAT——=T

BL—>T
AL (F)T—=AL

Bu———=T
Au(F)T———s Au

!

X, (F)+1+T—=X

Xu(F)+L—=Xu,C

FIGURE 6. REGISTER OPERATE

X
REGISTER
DESTINATION

YES

TOLT—== (UL)
TUG) —— (Uu)




oL

CONTROL
CTL
1RO ——=T NO
ov/\T—=o0v
I— =T
YES

1 ge—T
(CTRL) ——5,
S, + T—=L

]

' !

‘ DISABLE ENABLE DISABLE ENABLE
PL+1 __>PL TRP SENSE SWITCHES AL———-——)M INTERRUPT INTERRUPT REAL TIME REAL TIME
\ Au SYSTEM SYSTEM CLQOCK CLOCK

P+l P N

P +L —»Pu M

U (READ)
Pu+C -=>Pu
Bu———>=T
SET PROTECT BIT
HLT1
STOP
MASTER
CLOCK

FIGURE 7. CONTROL
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CONDITIONAL JUMPS

07 ' ————=T
INT—>T
(JTBL) ——= S

Xp)————=u
T+ l——=S5S
S

2

1*T—-—>L

Y

NOP

104'——>T

OV \L T ——— OV

U)—= ;)¢

(]

y

(Yu)—=(Vu),C

AL——> AL,
(Uu)v T——»C
Au ——= Au, T
(Uu) \f T—=C

T

(U) +L—= (V) ,C

Pprl—sPp ,

PutL ——=Pu,M
(READ)

FIGURE 8. CONDITIONAL JUMPS

O
@ p YES

REGISTER
NEGATIVE

PL+1¢T —sPp

T———»C

3

P
u

-1+L—=Pu,M
(READ)




12

I—T

T———bﬁu

RETURN —» SL

P, +1—=PL,N
plisl —=Pu'M
(READ)
(AL)———a U

(B )——=U

| RETURY
. COPY OF OP CODE
{  SHIFT COUNT

CONCURRENT
I/0 REQUEST

0, +1——=0

(Uu) @+Lke—(Uu)

(Uu) e+LEe—(U;)

BL@ +LK(——————BL

B @+Lke——B
u u

FIGURE 9. SHIFTS

(Uu) e —>LK

(Uu)

;)

@+LK—»(Uu)

+Lk—»(U} )

B
E Le *LK——>BL

B @ +LK—B
u u




BOOTSTRAP LOADER

I (SrR4)-9

1 +'084)1
(SIZE)P|

SERIAL
MODE

1209 T

CHARACTER
READY

100> T

INPUT
DATA
(INA)

A=A, T
P -1—>P ,n
(WRITE)

YES

FIGURE 10. BOOTSTRAP LOADER
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. (RNI)———»S1
( ) Q

SET DATA
INPUT LINE
JP  *+1

\

T—=5,,T

I1/0 CLEAR

NO

S\

NO

INDX

0u —> Qu,m

(WRITE)

Sy——=5;,

INPUT - OUTPUT

PL+1—PL,n
PutL——=Pu,m
(READ)

M=20

SET 1/0
CONTROL OUT
NOP

y

JP *+1

I/0 CLEAR

>
INPUT

NO

INDX

ou — 0u,M
(READ)
(RN1) ——>S1

SET DATA
OUTPUT LINE
NOP

Y

JP  *+1
I1/0 CLEAR
(s—=1

FIGURE 11. INPUT — OUTPUT




DELAY COUNT

BIT COUNT

EXIT FROM DELAYS

EXIT FROM SIO

SERIAL TELETYPE

ENABLE
SERIAL
INPUT

NO

GO 1—» ]
(RETURN)—=S 2

DELAY 1

——— -
|

ENABLE
SERIAL
INPUT

YES

tga
AL +' 80 ——‘AL

DELAY 2

DELAY 2

FIGURE 12. SERIAL TELETYPE
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SERIAL TELETYPE DELAYS

DLY2 I DELAY COUNT
oy

Ou BIT COUNT
AT —>1 S2 EXIT FROM DELAYS

( buyr ) ﬁ:

‘46'——>GL

S1 EXIT FROM SIO

0, - 1—=0;,C

YES

I-1——>1I,C

A @+1———>AL

L

i

1/0 CLEAR
(S,—/>1)

FIGURE 13. SERIAL TELETYPE DELAYS



STATUS —>1

POWER NO

INTERRUPTS

CONCURRENT
1/0

STATUS ——= 1

ACKNOWLEDGE
EXTERNAL
REQUEST

RESTART

00 '——=0L

'70'——~—>Sl

ll'

! 00'“_,014,111

'00 '—>OL

01" ———=m

CONSOLE
INTERRUPT

1

00— Sp

REAL TIME
CLOCK

1

88— 5,

MEMORY
PROTECT

Is

YES
COUNTER MEMORY
CLEAR '8A' ———» Sy PARITY
NO
s, +{HALE WRITE) - YES Aoy
T+L——=T,C 8 ', BOUNDARY
(HALF READ)
S1 - 1——»N NO
HALF ‘WRITE YES 1 1801+ ov—so0V
O +14T—=T, C gg?fk
§1*1 —=5; N "8E'—— 5, A
(HALE READ) NO
NO
- TES 51 CONSOLE YE
s, 25RO HALT HLT1
NO
»

T———————»Sl

1/0 CLEAR

Sy;+1—=S,n
(READ)

OL +T—=0L,n

(RESET LINK)

FIGURE 14. INTERRUPTS
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(CT02)—=5;

SET DEVICE
ACKNOWLEDGE

NOP

v

'00'—=M
T—>I

1/0 CLEAR

Te+ l=I, C
I—>I,N
(READ)

T——'»S3

SET DATA
INPUT LINE

NoP

!

!

I-1—=N
(READ)

T—M

53-——4-§§, N

83——é53, N

(WRIT (READ)

T—>T T—sT
SET DATA
OUTPUT LINE
JP * + 1

—"

S3 + 1—=S3

1/0 CLEAR

0o—>M

!

I - 1—=N

(HALF READ)

T + L—/>T

y

CONCURRENT INPUT/OUTPUT

.y
(READ)
by —=Pu, M

Pl— =Py, N

RESULT
NEGATIVE
OR ZERO

I+ 1—>] I - 1—>I,N T—ﬁs%
(HALF WRITE) éWRlTE I+ 1—1, N
"I+ 1—=N - 31— (READ)

(READ) 1 - 1—=N 53*L-T——>53,C
§2 - T—C (READ)

FIGURE 15. CONCURRENT INPUT/OUTPUT




Au

AL

By

FIXED

Au - T + L—>C

COMPARE

CPA

OQu—=>0u, M
(READ)

VARTABLE

YES

> T—>5;
T 0, + 1—0p, N
Cu + L—»0u, M
‘ (READ)
NO
NO
W=0or2 Ap - T—>C
ES
Ap - T+ L=—>C YES
Sy—>T Ap - T—>C
Bu - T+ L—>C
NO
T—>S3 T—=S;
53 T 0L + 1—=0p, N 0 + 1—=0p,N
By, - T—=C

Ou + L—>0u, M

(READ)

Ou + L—=0u,M
(READ)

W=0, W=1 W=2 W=3
51 51 S
T T T ]S )
S3 S3
T T

FIGURE 16. COMPARE
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wn w»n

0o

u
L

Peturn from €70

Shift count

} Multiplier

A
Au } Multiplicand
L

w = > P

u
L
u
L

Product

{with sign extended

1 bit)

NG

ES

YES

NO

BL_—’BL

B+ 1B

Bu—bBu

Bu + L—>Bu

O,—= 01
OL + 1%0L

51.:'—"' 0y

0u + L_>0u

RETURN ———> Sl

00— AL

‘00! —— Au

CONCURRENT
I1/0 REQUEST,

B
REGISTER
oDD

OL'_’ﬂL,T

AL+T ——"AL

00, T

AUOT*L—»AU ,C

D‘

A @+LI(—>Au

Ap €+LK—=A)

Y

B @*LK—bBu

B, @+LK ._._>BL

S,-1—= S, C
2 2,

FIGURE 17. MULTIPLY



DIVIDE

BL@es—BL
H Bu@ +] Ke—-DBu
AL@+LKe— AL
180 1 ——— 52 Au@ +LKe=—Ay
'80 '——> U [
RETURN — = §; DIV2

Y

CONCURRENT
REQUEST

Au—b Au ,T

OUVT——>C

|

OL——0L,T
AL(F)T——=AL
Ou—— Ou,T

- Au(F)T+L —>Au
90— U 6

Auv T—>T,C

sz(F)T,'T'—.sz

SN T—=5,

80! ———=U

YES

i 10’——>Sz

RETURN FROM CIO
SHIFT COUNT

DIVISOR

1 bit)

REMAINDER
(with sign of dividend)

Quotient
(with algebraic sign)

U
AL DIVIDEND
Bu (with sign extended

AL—/>AL,T NG
OL(F)T——¢C AL—>AL C

Au—=>Au,T 4

Ou(F)T+L—»C Au,L—>Au,C

YES_ BL*I—-*BL

NEGATIVE

Bung T ¢ b IBusl —=3u,c

FIGURE 18. DIVIDE
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APPENDIX

MICRO 810 SYSTEM LISTINGS

IDENT M810
. S
* .
# MICRO 810 SYSTFM [
*
% FILE ALLOCATION . ) .
0000 Fo EQu 0 CONDITION FLAGS
0001 1 EQU 1 __ INSTRUCTION REGISTFR
0002 XL EQu 2 INDEX REGISTER
0003. XU JEQU 3 _ _ -
0004 AL EQu 4 ACCUMULATOR
_.0005 AU _EQU 5. S
0006 Bl EQU 6 EXTENDED ACCUMULATUR
0007 BU EQU 7 - R
0008 oL EQu 6 OPERAND ADDRESS
0009 _.0U EQU .9 . R
000A PL EQu 10 PROGRAM COUNTER
0008 PU EQU 11 R
gooc S1 EQu 12 TEMPORARY STORAGE
006D S2 EQu 13
000E S3 EQu 14
000F OV _EQU 15 _  _ _OVERFLOW AND WORD LENGTH
0001 F1 EQU 1 USED WITH EXECUTE FOR UDD FILE
0000 . SIZE EQu 0 . . _SIZE OF BASIC LOADFR
*
ORG . 0 _ __BOARD 1 e
*
) % READ NEXT _INSTRUCTION
000 BF02 RNIO CM ov CLEAR OV/W AND M
001 2B00 . LF PU,X'00" CLEAR P I
002 2A00 LF PL,X'00"
003 4010 12 FO,X'10" .. AN1TERNAL INTERRUPT
004 15F8 Jp INT?2 YES
905 7110 K 1.1 ENTER SENSE SWITCHES
006 4180 12 1,x'80" SWITCH 4 ON
007 1574 JP Loap YES, LOAD BOOT STRAP
008 2F00 RNI1 LF ov,X'00" CLEAR OV/W
009  CBO2 RNIT5 MM PU o o o
00A AAD3 RNI14 RN PL GET OP CODE
00B 1410  JP __ _RNIS6 - IGNORE INTERRUPTS
06C 8A43 RNI IN PL UPDATE P
00D _ABB82 _RNI3 RM__ PU.L S
00E 4098 RNIZ2 12 FO,X'98" TEST FOR INTERRUPTS
00F 1503 JP INT ) ~__SERVICE REQUEST
010 B120 RNTG6 c 1,7 SAVE OP CODE
011 2010 . LF  S1,0TAB+16  BASE ADDRESS OF TABLE =
012 7129 KT# 1,2 SHIFT RIGHT 4
013 _ 8c20 A S1,T ,
014 61A0 cp I,X'AQ" MEMORY REFERENCE
015 CCO05 _ MK st NO
#= YES, GET OPERAND ADDRESS
*
# OPERAND ADDRESSING )
016  B901 ____ ADDR CcT oy CLEAR OU AND T e
017 4104 12 1,X'04" M < 4
018 1426 JP ADR4 N0 o
019 8A43 IN PL GET ADDRESS BYTE
Q1A . ABB2  _ _ RM  PU,L -
01B B833 CN oL,T,C SET CONDITION CODBE
01C %101 TN Tex'o1r PAGE ZERD
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01D
01E
01F
020
021
022
023
024
025
026
027
028
029
02A
028
02C
02D
02E
n2F
030
031
032
033
634
035
036
037

038

039
03A
038
03C
03D

03E

03F
040
041
042
043
044

045

046
047
048
049
04A
048
04c
04D
04E
04F
050
051
052
053
054

055
056

24

1424
BA69
8823
4002
142¢C
8889
B920
5102
cCco5
A902
8840
8982
B920
ABDS

1439.

9889
1423
5103
1442
BA43
ARB2
5102
1442
4101
1444
B920
8A43

AB8B2

B823
5980
ccos
3980
c201
8623
c301
89A0
ccos
8820
143D
6190

1436

CAD1
BB23
cBo1
B920
6160
1453
5108

44T

1%20
1103
EF29
8A20
8880
CCo5
1101
1450

16B4
145C

Jp
ATe
CN
12
JP
AT =
ADR1 c
ADR?2 TN
MK
RM
I
AM
c
RN
JP
ADR3J ST#
JP
ADRA4 N
JP
INDX IN
®M
TN
JP
T2
JpP
ATRS c
IN

RM

INDL  CN
™
MK
AF
ADR6  MT
AN
MT
A
MK
ADR7 €
JP
LT cP

JP

MT
CN
Mt
C

cP
JP
N

e

(A2

LT
NT#
ADRSB A
A
MK
ADRY LT
JP
»
* MEMORY
LDA Ly
JP

ADR?2 YES
PL,I1,T ADD RELATIVE VALUE
oL, T T
FO,X'02" DISPLACEMENT NEGATIVE
ADR3 T YES -
U, L ADDL CARRY
ou,T )
1,X'02" INDIRECT
S1 CTNOLTEXTY o
ou GET ADDRESS AT
oL " INDTRECT LOCATION
ou,L
ou,T "GET UPPER ADDR
oL
IND1 TGETTUOWER ADDR
PU,L BORROW FROM UPPER
ADK1 - .
1,x'03" L .
ADR7 YES T
PL. e
PU,L e
1,x'02" M =5
ADR7 YES
1,Xx'01" M= 6
LIt NO
ou, T _ GET UPPER ADDR
4y IR
_PU,LL _
oL, T
ou,X'80" POST INDEXING
S1 NO, EXIT R
ou,X'80° 'REMOVE RIT
XL ADDTX TO CADDR
oL, T i
Xu T -
OULL,T
S1 EXIT
oL, T _.GET BIAS
ADR6 o T
1,x'90" JMP,RTJ,18BM, OR OBM.
ADRS YES o
PL SET ADDR = P
oL, T B
Py
ou,T o
1,X'60" fIXED LENGTH
ADRO T YES T
1,x'08" VARTIABLE
ADR9 YES -
X103 SET MASK
ov,T TREMOVE WO
PL,T ADJUST P
PU,L
51 EX1T
X101 170 T
ADRS B
REFERENCE -
X'B4° SET FOR LOAD
MR1



057
058
059
054
058
05¢C
05D
05E
05F
060
061
062
063
064
065
066
067
068
069
06A
068
06C
06D
06E
06F
070
071
072
073
074
075
076
077
078
079
07A
078
07¢C
07D
07€E
07F
080
081
082
083
084
085
086
087
088
089
08A
088
08C
08D
08E
08F

090

091
092

16E4
145¢C
1694
145C
1684

_A962

5108
1461
5F01

1464

BC20
8843
A982
8000
5108
1480
5F02
147E
BD20
8843
A982
BE2¢0
8849
A982
8000
0620
CED1
07A0
cbo1

00B0O.

5F01
1482
cco1
01BO
5001
140C
1104
CF20
140¢C
6030
147%
06020
1477
2500
44840
€560
1479

168B2

5108
145¢C
16A2

2100

148D
16A4
€902
5108
1492
5F01
1495
6111

ANA
SBA

ADA
MR1

MR2

MR3

MR 4
MRS
0CK

SET
SOF

MR7
MRS

MR9

- LDX.

ST4

S1A

ST1

ST12

LU

Lu

X'E4’ SET FOR AND

MRL o
x'94" SET FOR SUBTRACT
MR1

x'84" SET FOR ADD

1L D

1,x'08" VARTABLE

MR2 NO_

ov,x'01" Ww=0 OR 1

MR3 YES e
S1,7 GET AN OPERAND

oL

ouU,L

Fo _RESEY _LINK .
I,xt08' VARIABLE

MR8 N0
ov,Xx'02' W < 2

MR7 YES .
§2,7 GET AN OPERAND
oL S,

ou, L

S3,7 __GET_AN OPERAND
oL

QUL SR,

Fo RESET LINK

BL,2 . UPERATE _ON BL

S3

BU,10 OPERATE ON BU

S2

Fo,11 OPERATE ON AL
ov,Xx'01! W= 0 OR 2

MRY YES .

S1

F1,11 _OPERATE_ON AU OR XU
FoO,X'01"' OVERFLOW SET

RNI NO_
X'04° SET MASK

ov,T CSET. BIT_IN OV

RN1

FO.3 __OPERATE ON AL
MRA4

Fo0,2 OPERATE ON AL OR X{.
MRS

AULX'00' . CLEAR AU _ _ .
AL,X'80" OPERAND POSITIVE
AULT,F FF _T0 AU .
0CK

x'p2' e 1LOAD X

l».x'08¢" STORE

MR1 .. NO

X'A2' STORE X

1,X'00" CLEAR 1 B
ST1

X'A4' STORE A B
(1]

I,x'08" VARIABLE

ST2 NO

SOV, X'01' W= 0 OR 2

ST3 YES

F1,1 STORE UPPER
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093
094
095
096
097
098
099
09A
098
09C
09D
09E
09F
0AD
0A1
0A2
0A3
0A4
0AS
0A6
0A7
0AB
0A9
0AA

0AB
0AC
0AD
0AE
0AF
6BO
081
0R?2
6B3
0R4
0B85
0Bo6
0B7
0B8
0B9
0BA
088
08C
0BD
0BE
0RF
0co
0C1
0Cc2
0C3

0Cc4

0CcsS

0cé
0c7
ocs
0C9
0CA

26

8843
8982
0011
5108
140¢C
5EN2
140C
16A6
8843
8980
148A
1600
Cbé6o
5108
BD46
8848
AGAA
8D29
ACT77
c803
A922
8bB1
AD30
1479

D160
4107
14RB5
A902
88410
8982
B920
AB03
2C18
1439
4108
148BF
8A410
8881
A912
8849
A992
CAO1
8840
8982
c9o01
BB22
ceni
BA20
1404

BCO1
FC66
4108
14DL
4101
1610
4104

ST3

TWwM

#*
*

JNP

JM1

RJP

JM2

#*
*

REG

IN oL

AM ou,L

ET Fo,1

N [,x'08"

JP RN]

TN ov,xX'02!

JP RN1

LY X'AG'

IN oL

A ousL

JP ST4

Lu X'g0?

4] $2,T,F

TN I,x'08"

cu §$2,1

IN# oL

RM#* OU,L,H

AT« 52,7

WS S1,D,H

MN oL

kM gu,H

AT s2,L,7,C

W FO,H

JP 0CK
JUMP AND RETURN JUMP

X 1,7,F

17 1,x'07"

JP JM1

RM ou

1 oL

AM ou,L

C ou, T

kN oL

LF S1,PTRS

JP IND1

Iz I,x'0n8"

JP JM?2

1 PL

AT PU,L

WM ou

IN ot

WM ou, L

MT PL

1 oL

AM ou,L

MT ou

CM PU,T

MT 118

C PL,T

JP RNI14
REGISTER OPERATE

CT S1

HU S1,1,R

L4 I,x'08"

JP REG3

12 Jlextoir o

LY Xx'10?

12 I,x'04"

NO

"STORE LOWER

VARIABLE

CLEAR U
SET FOR DECREMENT

SE1 FOR INCREMENT

HALF READ
+1 OR -1

"WRITE AND DECR S2 IF AN

HALF READ

THALT WRTTE™

CHECK FDR OVERFLOW

COMPLEMENT
nfo

CSTORE

he
YES, INDIRLCT

GET HIGH BYTE

 START MEMORY

INDIRECT RETURN

CHECK FOR POST INDEXING
RETURN JuMp

N

ADJUST P

i

U

v
<

L

m
o

T0
ADJUSTY FOR NFW P
SET NEW P

CLEAR T AND S2

"TADD COMMAND 10 U

GROUPL

NO
SUB OR XOR

YES
INDEX CONTROL



0CcB 14D8 JP REG?2 YES

0cC...4102  TZ . 1,X'02' A REG DESTINATION
ocD 1403 Jp REG1 NO
0CE _ €601 S MT BL B OR A TU A, AND
OCF c427 0s AL, T
epo  c7o1 . WMT BU B XOR A 70 A
0D1 €527 0S AULT
0D2 140C JP RN] e
0D3 C401 REG1 MT AL A OR B TO B, AND
0D4. €627 , 0s BL,T e
0D5 501 MT AU A XOR B TO B
D6 c727 0s BU, T e
0p7 140¢C Jp RN I
0D8 4102 REG2 12 l.x'02! . HWORD _LENGTH CONTROL
ono 1103 LT X103’ YES, SET MASK
0DA EF29 : . NT#» 0V, T R R
oLB 8267 AS XL,1,T
onC 8397 o AS XU,L,C e
oDnD 1479 JP GCK CHECK FOR OVERFLOW
0DE 4101 REGJ T2 1,x'01" B REG_USED
0DF 3c02 AF S1,x'02°" YES
0F0 ccos MU S1 e
0F1 4104 T2 1,X'04" TRANSFERS
0E2  14EB JP REGS o o YES
0FE3 4102 12 Tox'02" COMPLEMENT
DE4 14E8 JP REG4 YES . .
DES 0440 £ AL, 4 ADD 1
DE6 0594 ) £ AU,9 _.ADD CARRY
0E7 1479 Jp 0CK CHECK FOR GVERFLOW
0ESB D467 REG4 XS ALST,F A'S COMPLEMENT
0E9 D567 XS AULT,F
OEA 140C Jp RN 1 R
0FEB 4102 REGS 12 I,x'02" X REG SOURCE
0EC 14F2 JP REG6 , . YES o
0ED 0401 ET AL AGRBTOT
0FF B22¢0 c XL.T o1 T00x
O0EF 0501 LT AU
0F 0 B320 C XU, T e
0F1 140cC P RN1
0F2 €201 REG6 MT XL X 70 T N
0F3 B427 CS AL, T T 10 A OR B
0F4 C301 . MT XU
0F5 B%27 cs AU, T
0ré6 . 140¢ _ . JP RN1 e
*
N _ % __RIGHY SHIFIS .
0F7 4908 SR 12 oU,X'08" LOGICAL
0F8 F10F HS = F1 NO, SET LINK
0F9 F1A7 HS F1,L,R RIGHT 1
0FA FOA7 HS FO,L,R CRIBHT 1
0FB 5902 N ou,X'o02! LONG SHIFT
0FC 1564 .. JP _ SH1 B
OFD F7A0 H RU,L,R RIGHT 1
OFE  F6AD ... W BL,L,R RIGHT 1
0FF 1564 JP SH1
*
URG 256 BOARD 2

*
# (0P CUDE JUMP TARLE
100 1510 0TAB JP CTL CONTROL



101 1531 JP cJ CONDITIONAL JUMPS

102 155A JP SH SHIFTS
103 1586 Jp 10 CTTTINPUT/0UTPUT
104 14C4 Jp REG REGISTER OPERATE
105 1¢00 JP SP. T
106 14A8 JP JMP JUMP AND RETURN JUNMP
107 149t JP T IWM TNCREMENT AN DECREMENT MEMORY
108 1486 JP LhX LOAD AND STORE X
109 1c01 JP MUL » o -
10A 1458 JP ADA ADD
108 1459 JP SBA SUBTRACT
10C 1c02 JP CPA. S
10D 1457 Jp ANA AND
10E 1455 JP LDA LOAD A
10F 148¢ Jp STA STORE A
*
* CONTKOL
110 4108 CTL 12 1,X'08" B B
111 152D JF GP2 OVERFLOW AND WORD LENGTH
112 F109 , HT# I o
113 2C15 LF $1,CTBL o
114 8C?5 , AK $1,T TABLE Jump
115 8A40 CTRL 1 PL HALT ’
116 152A JP HLT o
117 15E4 JP TRF TRAP T
118 14RY PI1R3 JP JM1 INDIRECT FROM ADDR TO JUMP
119 7510 K AU, 1 ENTER SENSE SWITCHES
11A 140¢ Jp RNI
118 c402 MM AL "PROTECT MEMORY PAGE
11¢C 1527 JP PMP
11D 1704 HES X104 © T DTSABLE "TNTERRUPT SYSTEM
11E 1524 JpP FC1
11F 1708 LS X108 " ENABUE TINTERRUPT SYSTEM
120 1524 JpP EC1 ] -
121 1710 LS X'10°" ""DTSABLE REAL TIME CLOCK
122 1524 JP tC1 ) S
123 1720 LS X120 ENABLE REAL TIME CLOCK
124 8A43 EC1 IN PL e
125 AB82 RM PU.L
126 1410 _JP RNI6 - BY PASS INTERRUP] CHECK
127 c701 PMP M7 BU
128 1740 LS X140 ~ SET PROTECT STATUS
129 140C JP RN B T
12A 8880 HLT A PU, 1 ADJUST P
128 1780 HLT1 LS Xt80°* STUP CLOCK
12C 1409 JP RNIS5
12D 11F0 G6p2 LT X'FO SET MASK
12E EF20 N ov, T REMOVF STATUS
12fF c161 MT 1 T
130 147¢ JP SOF G0 SET NEW STATUS
+*
& CONDITIONAL JUMPS
131 1107 cJ LY X'a7! MASK FOR COUNDITION
132 E129 NT = 1,1 REMOVE OP CODE
133 2C4tE LF 51, JTBL RASE TABLE ADDRESS
134 1602 Lu X'n2 SET _FOR X
135 BD60 ¢ S2,1,7 '
136 8C25% AK S1,T DO A TABIE JUMP
137 5F04 Jo N ov,Xx'n4t OVERFLOW TEST
138 1540 JP tJ3 NO
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139 1104 LT Xto4:

13A . DF20 e X 0vV.T. . _ __BESET OVERFLOW . __ .
138 153F JP cJ2
13C_ . co17 W3 . MS F0,C . __ __TEST LOW BYTE
13D €197 MS F1,L,C TEST HIGH BYTE
13FE . 4004 _ . CJ1  1Z _ FO0,Xx'04"' RESULT ZERO o
13F D160 cJ2 X 1,7,F YES, FLIP TEST BIT
140  8A43 . Cu43. IN PL . .. _ . GEI1 _DISPIACEMENT
141 AB82 RM PU,L
142 5108 .. . IN __ l.x'08' __ CONDITION MEY
143 140¢C JP RNI NO
144 BA63 ... .. AN _ _PLs1.T _ __ ___ADD DISPLACEMENT .
145  B030 C Fo,T,C LOOK AT T
146 5002 TN FO,x'02' .. . _T.NEGAILYE __
147 140D JP RNI3 NO
148 AB4?2 , .__.RM PU.D . __ADJUSY PAGE
149 140E JP RNI12
144 . €117 .. J5 . MS__ __ F1.,C_ LOUK AT AU OR XU )
148 4002 12 FO,X'02" NEGATIVE
14C  153F JP cJ2 , XES .o
14D 1540 JP cJ3 NO
*
# CONDITIONAL JUMP TABLE
14E 1537 JIBL JP Jo ... . _OVERFLOHW e
14F 1000 L X100 NOP
150 Fuoe HU S2 . .SET FQR A OR B
151 153¢C JP J3
152 1604 QU X'04' SET_FOR A e
153 1544 JP Js
154 . 1606 Ly X'06' . SET FOQR B _ .
155 c401 47 MT AL
156 DO3F , XS# FO,T,C . _..GOMPARE LOWER
157 c501 MT AU
158  D1BF XS*  F1,L,T.C COMPARE UPPER )
159 153E JP cJ1 TEST RESULT
*
s SHIFTS
15A  C101 SH MT . _..SAVE OP CODE
158 B920 C ou, T
15¢C 2C66 _ LF S1,SH2 __SET ADDR FOR CONCURRENT 1/0
15D 8A43 IN PL GET SHIFT COUNT
156 ABB2 .. . . RM _ __PU,L. . o
15F 1604 LU X'04" SET FOR A
160 4901 , 12 QU X 0L
161 1606 LU X'06" SET FOR B
162 B820 ¢ 0L, o
163 D860 X OL,T,F
164 4008 _.SH1 __ TZ . F@,X'08' CONCURRENT 1/0 REQUEST
165 1C14 JP clo YES
166 8840 SH2 1 oL ... . _ADD 1 TO _GCOUNTI
167 5880 TN oL,X'80" COUNT NEGATIVE
168  140C . .. JP __RNL _ NO i}
169 4904 17 0U,X'04" LEFT SHIFT
16A  14F7. . JP SR NO -
168 5908 N oU,X'08" LOCICAL
16C  F10¥ HS# FY o .. . ... YES, SET_LINK .
16D 5902 N ouU,X'02°" LONG SHIFT
16E. 15971 . JP.___SL1 NO
16F F680 H BL,L LEFT 1
170 _ F780 _  _ _ H______BU,L LEFT 1
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30

171
172
173

174
175
176
177
178
179
17A
178
17¢C
17D
17€
17F
180
181
182
183
184
185

186
187
188
189
18A
188
18C
18D
18E
18F
190
191
192
193
194
195
196
197
198
199
19A
198
19C
190
19E
19F
1A0
1A1
1A2

143

1A4
145
1A6
1A7
1A8

Foa7
F187
1564

7120
3108
2400
5101
157F
1120
2C7¢C
158D
5402
1579
1100
2C81
1588
c401
AAS 3
4AFF
1577
1409

4104
140¢
8A43
AHB2
2CA3
5103
1584
7090
1000
1590
7080
4108
15A4
70E0
1595
BD21
7080
5102
15A0
5101
15A2
209D
1430
A912
cpont
140¢C
B420
ccos
B620
140C
5102
15AD
5101
1582
2CAA

SL1

»

*= BOUTSTRAP

LOAD

LOD1

LODS

LoD2

L0D3

LOD4

#*

#« INPUT=0UTPUT

10

INA

FUN

101

102

103

104
104A
105
10K
ouT

HS FoO,L

HS Fil,L

JP SH1
LOADER

K 1,2

AF f.x'08"

LF PL,SIZE

N I,x'o01?

JP LODS

LT xt20"

LF S1,L0D2

Jp FUN

TN AL,X'02°

JP LODS

LT xrtoo"

LF S1,L0DA4

JP INA

MT AL

WN PL,D

12 PL,X'FF'

JP LoDl

JP RN15

12 1,x'04"

JP RN

IN PL

RM PU,L

LF $1,10Kb

TN [»x'03"

JP SIu

K 10,9

L X100

JP 101

K F0,8

Tz 1,x'08!

JpP aul

K ¥0.,14

JP 1v2

CcT 52,7

K Fo0,8

TN I,x'02"

JP 104

TN [,X'01"

JP 105

LF $1,103

JP INDX

WM ou

MT s2

JP RNI

C AL, T

MK S1

C BL,T

JP RN I

TN I.x'02"

JP 107

N 1,X'01"

JP jo10

LF 51,106

LEFT 1

GET STATUS

LEET 1

SHIFT RIGHT

" REMOVE BITS

SET LOADER SIZE
SFRIAL MODE

YES

SET FOR STATUS IN
SET_RETURN
CHARACTER READY
CAARASIZE READ
SE1 FOR DATA IN

SET RETURN

 CLEAR

YES

GET DATA
SET DATA IN T
STORF BYTE
THONE TOATING
NO
YES
NOP
YES

_GET _DEVICE ADDKESS

RETURN TU RNI

TSERTAL MOOE

YES
CONTROL OUT
NOP

INPUT

NO

DATA IN

GET DATA
CLEAR
Vs
YES
WoDoa

_GET _STORE_ADDRESS

STORE BYTE

PUT IN A

PUT_INB

M= 1

YES
M =2



1A9

1AA

1AB

1AC _

1AD
1AE
1AF
180
181
182
1B3

1B4
185
1B6
187
188
1B9
1BA
1BB
1RC
18D
1BE
1BF
1C0
1Cc1
1c2
1C3
1Cc4
1C5
1C6
1C7

1C8

1c9

1CA

ics
1cC
1CD
1CE
1CF

ip6 .

1p1
1p2

1D3
1Dp4
105
1D6
1p7

1p8 ..

19

1DA .

1D8B
1DC
10D
1DE
1DF
1E0

1430
A902
2C9F

J15AE

Ca01

. TUAD

1000
1581
7C85
Co01
15AE

290A
4108
15C4
9940
1701
5040
1588
2148
2DBE
15C7
1701
4040
3480
15C6
Fbao
5001

7080

2bc?2
2190
2846

9850

5004
15C8
9150
5004
15C¢7

590F _

CCo5

9940 _

F460
7085

4580

14186

4010
15E3
4008
1C13
70D0
2800
1201
BC20
7080
ACO03
B920
ACC3

JP INDX GET OUTPUT ADDRESS
106 RMo QU
LF S1,104-1 SET RETURN
, JP 108 _
107 MT AL ATO T )
108 K FO,10 OUTPUT
L X100 NOP -
JP 109 " e
109 KK $1,8 CLEAR AND EXIT
1010 MT BL B 10T }
JP 108
* . o ——
# SERIAL TELETYPE
Si0 LF DU,X'0A" oo SEX_BIT _COQUNT
17 1.X'08°" INPUT
JP SouT NO .
] ou ADJUST BIT COUNT
S101 LS x'01' . . __ENABILE SFRIAL TTY.
TN FO,X'40" START BIT
JP s101 LN 4
LF 1.%'48" SET DELAY COUNT (220 NS)
LF S2,S10] SET DELAY RETURN
Jp pLY1
SI0I LS xre1 ENABLE SERIAL TTY
12 Fo,X'40" SPACE
AF AL,X'80" . YES, REMOVE BIT
JP DLY2 GO, DELAY
S100 Ho . S2,L GET LINK BIT -
™ §2,X'01" CURRENT BIT, A ZERO
souT K Fo,11 YES, SPACE o
LF $2,S100 SET DELAY RETURN
DLY? LF 1,X'90¢ ~ SET_DELAY COUNT (220 NS)
DLY1 LF OL,X'46" T
DLl D oL,¢c REDUCE LOW COUNTER
N FO,X'04" COUNTER ZERDO o
JP DLl NO S
b I.C REDUCE UPPER COUNTER
TN FO,X'04' ~ COUNTER ZERO
JP pLY1 NO
N OU.X'0F' __ ___BIT COUNTER ZERO
MK 51 YES, EXIT
p ou
H AL,1,R SHIFT LOW BIT TO LINK
KK 52,8 . CLEAR AND EXIT (MARK)
*
# [NTERRUPTS e
INT 12 ov,X'80" POWER FAIL IN PROGRESS
JP RN16 YES _
12 FO,X'10" INTERNAL
JP INTO o YES
12 FO,x'08"' CONCURRENT 1/0
_JP cloy YES ~
EXT K F0,13 ACKNOWLEDGE
1F oL,X'00" CLEAR OL -
LM X'o1? SET FOR PAGE 1
c S1,T . BET_ADDRESS =
K FO,8 CLEAR
INT1 RN S1 -
C ou,T GET UPPER ADDRESS
RN st,! .
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1E1
1e2
1E3
1c4
1E5
1E6
1E7
1E8
1€9
1EA
1EB
1EC
1ED
1EE
1EF
1F 0
1F1
1F2
1F3
1F4
1F5
1Fé6
1F7
1F8
1F9
1FA
1FB

1FC
1FD
1FE

200
201
202

203
204
205
206
207
208
209
204
208
20¢C
200
20E
20F
210
211
212

213

32

8823
1488
71490
B802
4101
2C80
4102
2C82
4104
2C00
4108
2C88
4110
2C8A
4120
2C8C
4180
icod
4140
1528
4C80
15Dk
1C06
71490
5180
15E4
1C10

1C38
1C7E
1C9B

1780
1C62
1C40

3F80
2C8E
150E
2¢84
ACE3
8879
AG30
ACsRB
BuB1
ACFO
4004
150t
1C38
2800
2C90
15Dk

2CFC

AN oL,»T
Jp kJP ]
INTO K 1,4
TkP CM oL
INT3 12 F,x'01!
LF S1,X'80"
12 T.X'02¢
LF S1.,X'82"
12 I.x'04"
L F s1,x'00°"
T2 1,X'08"?
LF S1,X'88°
12 I, x'10?
lF S1,X'8A"
12 [,x'20"
LF S1,X'8C!
12 [,x'80"
JP PWRF
12 1,x'40"
Jp HLT1
12 s1,x'80"
JP INT1
JP INT4 -
INT2 K 1,4
TN I,x'80"
JP TRP
JP INTH
#+
L INDIRECT POINTERS
PTRA4 JP clu2
PTR1 JpP MUL3
PTR2 JP DIvV3
#
ORG 512
*
=  SECONDARY OP CODE TABLE
SpP, LS X180
MUL . JP MUL
CPA. JP CPA
*
L INTERRUPT
PWRF AF ov,x'80"
LF S1,X'8¢t"
Jp INT1
INT4 LF S1,X'84°
RN S1,1,H
ATx oL,1,7,C
W FO,H
RN# Sl.D.H
cT FO,L,T,C
W S1,1,H
17 FO,X'04"
JP INT1
JP clo?
INTO LF oL,X*'00°
LF S1,Xx'90"
JP INT1

*

# CONCURRENT

cjo01

LF

TUTBET TINTERNAL STATULS

~ NO

GET LOWER ADDRESS AND RESET LINMK
No A RETURN JUMP

"CLEAR OL AND M

CONSOLFE INTERRUPT OR TRAP
YES
SPARF o
YES
REAL TIMEL cCLOCK
YES
MEMORY PROTECT
YES
MEMORY PARITY
YES _ .
MEMORY BOUNDARY
YES
POWER FAIL
YES
CONSOLE HALT
YES
REAL TIME CLOCK

_GET INTERNAL STATYS
POWFR RESTART S
NO

INDIRECT FROM €10 OR 10 10 C10?

"INDIRECT FROM CIO TO MULTIPLY
INDIRECT FROM CI0 TO DIVIDE

~ BOARD 3

SPECIAL  (ERROR HALT)
MULTIPLY/DIVIDE

COMPARE

OPTIONS (PWFL/RESTART AND RTC)

INPUT-0UTPUI
S1,PTRA4

'SE)_FLAG FOR POWER FAIL

SEI COUNTER ADDRESS

GET LOWFR HALF

“ADD 1 ANT SET COND CODE
PUT BACK

GET UPPER HALF

ADD CARRY AND SET COND CoODEt
PUT BACK

COUNTER ZERO

YES, 60 10 SFRVICE ROUTINE
NO

CLEAK 0L

SET ADDNRESS

INDIRECT RETURN



214
215
216
217
218
219
21A
218B
21C
21D
21E
21F
220
221
222
223
224
225
226
227
228
229
22A
228
22¢C
22D
22E
22F
230
231
232
233
234
235
236
237
238
239
23A
238
23C
23D
23E
23F

240
241
242
243
244
245 .
246
247
248
249
24A
248,
24C
24D

70D0

1000

1200
B120
7080

F150 .

A103
BE20
Al4B

B022

5001
1C38
AEO3
B020
70A0
1C24
8L40
7080
1200
A16B
BOA1l
AlF O
A1CB
9E38
A153
CEOD1
Al148
BE20
Al1Cs
9EBUO
4006
19A1
F12u
F161
2109
1580
CAO3
ABO2
140E
70E0
1000
AE1S
B021
1C24

A902
5108
1C45
5F01
1C4A

BC20 .

8843

A982

5108
1C60
5F02
1C5¢E
Bu20

8845

Clo

C103

c102

c104

*

LM
C

H
RN

RN#
CM

RN#

RN=

WN
cT
JP

* COMPARE

CPA

cr1

cp2

RM
TN
JP
TN
JP

F0,13 ACKNOWLEDGE REQUEST
X'00' _ NQP e et e
X100 SET FOR PAGE ZERO
1,7 B GET_ADDRFSS N
F0,8 CLEAR
1,1, ADJUST AND REMOVE 1/0 FLAG
I
S$3,T GET_CURRENT LOWER.
I,Db
FOLT GET CURRENT UPPER o
FO,X*01" INPUT
cleod4 YES )
s3
FO,T _WAIT_FOR DATA
FO0,10 QUTPUT
cro3 _ .. BELAY
$3 ADJUST CURRENT LOWER
F0,8 CLEAR L
X'00" SET FOR PAGE ZERD
1sDsH _.GEJ_CURRENT UPPER
FO,L,T ADJUST
1,1,H _PUT BACK .
1,1 GET ENDONG LDWER
$3,7,C .COMPARE LOW BYJIES
1,D STORE CURRENT LOMWER
53 e
1,D GEY CURRENT UPPER
3,7 B
1,1 GET ENDING UPPER
$3,L,T,C . COMPARE HIGH BYTES
FO,X'06" RESULT < 0
104A _GET _T0. SECOND PAGE TO EXIT
1,R ADJUST DEVICE ADDRESS
1,1,R _ PUT IN FUNCTION CODE
1.Xx'09! OUTPUT FROM A COMMAND
FUN ___DISCONNECT DEVICE
PL GET CURRENT INSTRUCTION
PU e
KRNI2
Fo,14 INPUT
xt00° NOP
53 STORE INPUT BATE
FO,T GET INPUT RYTE
clo3 e e
ou GET AN OPERAND
I,x'08' VARIABLE
cP1 NO
OV.X'01" W= 0 0OR 1
cP2 YES
_S1,1 e —
oL
ou.L GET AN OPERAND o
1,X'08¢
cP7 . B
ov,X'02!? W< 2
CP6 YES -
52,7
oL

33



24k A982 RM aU,L GET AN OPEPAND

24F BE2D C $3,7
250 8843 IN Gl T
251 A982 RM Gu, L GET AN OPERAND
252 9638 Se BL,T,C ) "COMPARF WITH BL
253 cLn1 MT s3
254 9788 S CRU,L,T,C " T COMPARF WITH Bu
255 CDo1 MT 52
256 9488 S AL>L,T,C COMPARE WITH AL
267 5F01 cr3 N ov,x'o1' W= 0 OR 2
258 1C5R JP CP5 YES T T
259 cco1 crP4 M7 51 -
25A 9588 S# AU,L,T,C COMPARE WITH AU
258 4002 (34 14 FO,x'02" RESUIL T NEGATIVE
25C 140C JP RN1 YES
25D 1478 JP SE1 'NO, SET UVERFLOW
25E 9438 CP6 S# AL,T,C COMPAREL WITH AL
25F 1¢57 JP cPs
260 9438 cr7 S# AL,T,C T UCOMPARF WwITH AL
261 1€59 , JP cPa e

*

*  MULTIPLY
262 8648 MUL IN® oL T N
263 A98A KM« ou,L GFT MULTIPLIER OR DIVISOR
264 C803 MN oL o e/ )
26% B820 C oL, T
266 A902 RM ou T
267 2D10 LF S2,X'1H" SET SHIFT COUNT
268 R920 C 0y, T e
269 4108 12 I,x'58" MULTIPLY
26A 1C8E JP ntv TN T
268 c401 MT AL MOVE A TO B
26C B620 c BL,T T
26D €501 MT Al
26E B720 o BU,T oo i
26F 5584 N AU,X'80' A NEGATIVE
276 1C79 JP MUL1 N0
271 D660 X BL,T,F 2'S COMPLEMENT
272 8640 1 BL ' o
273 D760 X U, T,F MULTIPLIER AND
274 8780 A BU,L T
275 D86 X OL,T,F MULTIPLTICAND
276 8840 I oL S
277 N960 X OU,T,F
278 8980 A 0U,t
279 2CFDb MuL1 LF S1,PTR1 INDIRECT RETURN
27A 2400 LF AL,X*06G" T CLEAR AT
278 2500 LF AULX'00D"
27¢C 4008 MUL?2 12 Fo,Xx'08" CONCURRENT REQUEST
27D 1C14 Jp clo YES
27E 5601 MUL3 N BL,X'01" R REGISTER ODD
27F 1C85 JP MuL 4 ND)
280 c801 MT oL T
281 8420 A AL, T ADD PARTIAL PRODUCT
282 c901 MT ou - a
283 8580 A AULL,T,C o o
284 5001 TN FO,X'01" OVERFLOW SET
285 F508 MuL4 He AU SET LINK WITH SIGN
286 FHA0 H AUSL,R SHIFT PRODUCT RIGHT 1
287 FAAG H AL,L,R WITH SIGN EXTENDED
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288
289
28A
288
28C
28D

28E
28F
290
291
292
293
294
295
296
297
298
299
29A
298
29¢C
29D
29E
29F
2A0
2A1
2A2
2A3
2A4
2A5
2A6
2A7
2A8
2A9
2AA
2AB
2AC
2AD
2AE
2AF
210
281
2R2
2B3
28B4
285
2B6
2B7
2R8
289
2BA
2BB
2HBC
2RD
2BE
2BF
2C0
2C1

F7A0
F6AD
9150
5004
1C7¢
140¢C

2b8o
1080
2CFE
ch01
HERE]
5002
1690
F60u
F780
F480
F580
4008
1C14
c801
0420
cI9n1
05A0
D539
SDOF
1GBF
1686
4002
1CA7
1690
8640
950
5004
1C95
C41u
€590
4004
1CBA
D738
4002
1C99
C401
0838
Chnil
09B8
4004
1C99
4780
1CBC
140C
5980
140C
8640
8790
1479
5D80
1CAA
cue67

#*

H
H
b
N
JP
JP

« DIVIDE

Div

DIVl

DIvV2

DIV3

DIV4

Divs

Dive

D1v?7

Dlve

DIV9

LF
Ly
LF
MT
X#
TN
LU
H
H
H
H
12
Jpe
mMT
3
MT
E
XT#
N
JP
Lu
T2
JP
Ly
I
b
TN
JP
M
M
1z
JP
X#
T2
JP
MT
[
MT
(X ]
12
JP
Tz
JP
JP
TN
JP
1
A
JP
TN
JP
eS

BU,L,R
RL,L,R
s2,C
Fo,Xx'04’
MUL 2

RN

S2,X'80°"
X180
S1,PTR2
AU
ou,T,C
FO,X'02°
X'9¢0"

BL

U, L
AL, L
AU, L
Fro,x'os’
10

oL

AL, 2

AU,10
AULT,C
S2,X'0F°
DIV
xr80"
fo,xrg2'?
nivs
X'90"*

BL

s2,C
Fo,X'04"
pivl
AL,C
AU,L,C
FO,X'04"
nIv7
BU,T,C
Fo,X'02"
bIve

AL

oL,3

AU

oU,11
FO,X'04"
DIv2
BU,X'80"
DIvs

RNI
ou,x's8i"
RNI

BL
BU,L,C
0CK
S2,X'8u"
nive
S2,T,F

 REDUCE SHIFT COUNT
__COUNTER ZERO

NO
YES

FIRST TIME FLAB

. SET _FOR ADD_ .

INDIRECT RETURN
TEST SIGNS
SIGNS ALIKE

YES, SET FOR SUB
SHIET LEFT 1

..CONCURBRENT REQUEST
YES
PERFORM ARITHMETIC

COMPARE_SIGNS
FIRST OR LAST TIME THROUGH
YES

SEI FOR ADD

SIGNS ALIKE

ND

SET FOR SUR

DEVELOP A QUOTIENT BIT

_REDUCE _SHIFT COUNT

SHIFT COUNY ZEKO
NO_
LOOK AT REMAINDER

'REMATNDER ZERO
YES

COMPARE GUOTIENT SIGN

_ REMAINDER SIGN CORRECT

NO, DO A CORRECTION CYCLE
"REMAINDER EQUAL TO DIVISOR

. ARE _THEY EQUAL

YES, DO A CORRECTION CYCLE

 QUOTIENT NEGATIVE

YES, INCREMENT QUOTIENT
NO

"DIVISOR NEGATIVE

_NO I
YES, INCREMENT QUOTIENT

"CHECK FOR OVERFLOW

_ FIRST TIME THROUGH

NO
SET OR RFMOVE FLAG BIT
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2¢c2
2C3
2c4
2C5
2C6

36

Bh20
5080
1478
2b10
1CA2

TN

LF
JP

S2,7
S2,x'80!
SET
S2,X'10"
niv4

COMPARE WITH REMAINDER SIGN
WAS A QUOTIENT BIT DEVELOPED

YES, SFT OVERFLOW AND EXIT

SET SHIFT COUNT



. THIS ROUTINE FOR USE FROM FRONT PANEL ONLY
*
*
T  SPECIAL ROS T0 PERMIT READING AND WRITING
s MEMORY EASILY FROM THE FRONT PANEL
*
* SENSE SWITCH 4 OFF- READ FROM MEMORY
* . SENSE_SWITCH_4 ON=-  WRITE INTO MEMORY
#*
% ______ENTRY_POINT OF THIS ROUTINE IS 2F0
*
. _MEMORY_ADDRESS=1 1S PLACED INTO FILES 8 AND 9
» LOW QRDER 8 RITS OF ADDRESS ARE PLACED INTO FILE 8
* HIGH ORDER 7 BITS_OF_ADDRESS ARE_PLACED INTO FILE 9
*
» AFTEK A READ, THE LOCATION MAY BE MODIFIED
@ BEFOKE EXAMINING THE NEXT LOCATION
*
#*
ORG  X'2EF' . ___ . I
2EF 1780 LS X180 WAIT FOR OPERATOR
2F0 . 7010 ESS K CFO0L1 EXAMINE SENSE SWITCHES I
2F1 8843 IN oL SET MEMORY ADDRESS
2F2 . 8982 AM . OULL
2F3 4002 1Z FO,X'02" SWITCH 4 ON
2F4  1CFC . JP . WRI . YES,_ 60_STORE e
2F5  AU00 R Fo READ
2F6 1780 , LS x's0 WAIT FOR OPERATOR
2F7  B020 c FoO,T DISPLAY MEMORY DATA
2F8 7010 K _____FO0,1 EXAMINE SWITCHES AGAIN
2F9 5002 N re,x'o2’ MODIFY CURRENT LOCATION
2FA 1CF1 JP ESS+1  _____ND e
2F8 1000 L X100 NOP, RINH MAY NOT PRECEED NEXT COMMAI
2FC 7070 WR1 K F0.7 ENABLE FRONT PANEL
2FD  11FF LT X'FF ENTER LOW ORDER 8 COMMAND SWITCHES
2FE_ AU1D W F0 WRITE
2FF  1CEF JP ESS=1 GO CHFCK SWITCHES

END
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MicroSystems Inc.

644 East Young Street
Santa Ana, California 92705
Telephone: (714) 540-6730
TWX: 910-595-1764
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