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with the microscheduler,

This document is a description of the MNODT microcode board for use




lbec

p/e=n.r page
MNODT/W-34 1

instruction @.

SLASH:

CR:

LF:

characters and their actions are:

Type "/is'
ADR ¢ OBJ
Fetch [ADR]
OBJ <« [ADR]
Type OBJ
Type "'
FLAG & 4B7

[ADR] < OBJ
Type ' CR, LF!
FLAG & 4B7

[ADR] & OBJ

Type 'CR, LF!'

ADR & OBJ &« ADR +1
Type OBJ

GO TO SLASH

X &« OBJ, BRANCH TO X

MERGE BIT 4 INTO OBJ

MNODT is a variation of ODT for use with the micros cheduler. It has two.data
items, an address (ADR) and a data object (OBJ),f both stored in holding registers.
Both items are stored and typed by MNODT as 8 (octal) digit numbers. The
additional holding registers are used for flags (FLAG and XFLAG), Entry to
MNODT occurs when the reset button on the} microscheduler is pressed. A kludge
on the MNODT ROM board (location 1700B - 1777B) forces a branch to 1777 from

‘ 1777 contains a branch to 1700, the entry point for MNODT., It
initializes OBJ to #. At 1700, FLAG is initialized to 4B7. As octal digits are

typed, they are assembled into OBJ until a control character is typed. The control

This is for private memory
referencing. An address with-
out bit 4 set is to central
memory




p/e=a.r E?‘We
CC MNODT/W-34 | 2

A [ADR] <« OBJ
Type '*t'
ADR ¢« ADR -2 i
GO TO LF +1

The ma.i‘ri loop gathers TTY input and branches to one of the routines described
above if the character is a control charactér. If the character is an octal digit,
it is merged into the low‘order 3 bits of OBJ (after cycling OBJ left by 3). FLAG
is set by the routines which handle the control characters, If the main loop
encounters a negative flag when a digit is input, it clears the flag and clears OBJ
before merging the new digit into OBJ. Three subroutines are used. STORE
stores OBJ at ADR, APRINT prints single characters (in M), and TOBJ types
OBJ as an 8-digit octal number. TOBJ suppresses up to 7 leading zeros. The
routines are organized such that when they return to the main loop, the data in
M, Q and Z is arbitrary, with one exception - APRINT leaves 7 in Q for use by the
main loop, and leaves M undisturbed. The MICRO input and compilation of the

code follows:
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* MNBDT PRBGRAM

« DECLARATIBNS

» MACRBS

MACRE PMyDEFINE PARAMETER *i#y#2%;
MACR® REGVDEFINE REGISTER #3# AS #1%)

# PARAMETERS

PM(SLSH,57B) % CHARACTER !'/!
PM{CRT,15B))* CARR]JAGE RETURN
PM{LFD.12B) s+ LINE FEED
PM(GG,107B) % CMARACTER 'G!
PM({PP,120B);» CHARACTER P!
PM(SPACE,40B)j* SPACE ‘
PM(UPARW2 136B) j# CWARACTER '|!

# REGISTER DEFINITIENS

REG(ADR,RQ)}
REG(BBJsR2) 1
REG(FLAGIR3))
REG(XFLAGsR4))

» BRANCH CONDITIEONS
DEFINE BCONDITION BLFO,BLNZV23Bal)}
» SPECIAL CONDITIENS

DEFINE SCONDITIBN ALERTy14B,()aNBVCY,
DEFINE SCONDITION POTVISEB, (BRM xpﬁfigNBVCY;
DEFINE SCONDITION PINV16Bs (BRM XPIN)

s+ PROBGRAM PREPER

@RG 17778}
GOT8 START, 6BJVO;
BRG 17008}

START: FLAGV4B7}

LBBPY  ZV4B7, ALERT}
PINs ZJVEZs QVRI
GOTA | BOP BN Z AND Q=0
2V4B7+2, ALERT}
PINs MVE2s QYL177B}
MYM AND Qs QVSLSHI
GATE SLASH B8N M EAR Q=0, QVCRT!
GOTB CR 8N M EBR Qs0s, QVLFD)
GOBTS LF BN M EBR Qs0, QUGG
GOTE BRANCH BN M EBR Q=0, QJVPP}
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G8TO MERGE BN M EBR @80, QYUPARW)

GBTE UPAR BN M EBR Q=0s QV1708B}

Z¥M AND Q) QV60B} .
GOTO LOBP ON Z EBR QHOI o B oep iy A sof av oclel digid
CALL APRINT E o tu thone Ty APRIVT Leadls T in Y
Z¥M AND Q) GBTE #+3 BN FLAG>s0)

FLAGVO}

8BJVZ, GOTE LBEP)

MVEBWs BY7B7i

GvyM AND N8BT @ LCY 3j

8BJYG BR Z, GOTH LOBP

MERGE: MVPPy CALL APRINT, :
88,v8B,) MRG 2B6s GBTO LOBP}

CR3 CALL STREI
MVCRT, CALL APRINT)
MYLFDs CALL APRINT)
FLAGY4B7, GBTS LBBPR)

LF1 CALL STRE;
MJCRT, CALL APRINT;
MVLFDs CALL APRINT}
BBJVADRVADR4+1, CALL T8BUj

SLASH) MySLSH, CALL APRINT;
MVSPACE, CALL APRINTJ
FETCH B8BJI
88 VM, CALL T6BY;
MYFLAGV4B7+SPACE, CALL APRINT;
GBTA | B8P

BRANCHI MyGG, CALL APRINT)
MYBBJj
GBTE My

UPARY CALL STRE) .
MyUPARW, CaLL APRINT
MJADR, Qv¥2, DGOBTH LF+1}
ADRVMaQ)

STRE! MyBBJ, DRETURNj
STBRE)

APRINT: Zv4B7, ALERT;
PINs 2VE2s QV4)
GOT® APRINT BN Z AND Q=03
IV4B7+4, ALERT, DRETURNj
ZVMs PBT2 GVY7)

” ;;'éhvk
TBBJI XFLAGYSS; See Hha ik af XFLAG po

FLAGY108) Tl digth couct
XL88Pt MVBBY
BBUVMYM LCY 3, QY7
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MVM AND § MRG 60B, GOTO PRIN {F BLAO) Foll Thowccst ydigth « on-genr

GOTE® PRIN BN FLAG+1»20} Priud H Renadi, 1 1 dia, wm:ousiw no

GBT8 PRIN+2 BN XFLAG»20Q} Fleg s positive k! Lre. X L digit hey bt printed
PRIN! CALL APRINT}

MYXFLAGYXFLAG MRG 4B7;

GBTH XL 08P O8N FLAGYVFLAG#1<0}

GOTE My

ENDJ
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*  MNBDT PRBGRAM

# DECLARATIGNS
* MACRGS

MACRO PMJDEFéNE PARAMETER «lwyu2%}
MACRB REGVDEFINE REGISTER #2% AS #1#%;

» PARAMETERS

DEFINE PARAMETER SLSHVE7Bi» CHARACTER 1/
CEFINE PARAMETER CRTViSB;* CARRIAGE RETURN
DEFINE PARAMETER LFDVi2B;% LINE FEED
DEFINE PARAMETER GGy107Bj# CHMARACTER 'G!
DEFINE PARAMETER PPy120B;* CHMARACTER 'P!?
DEFINE PARAMETER SPACEV40B;» SPACE

DEFINE PARAMETER UPARWV1368j# CHARACTER ! |!

» REGISTER DEFINITIONS

DEFINE REGISTER RQ AS AOR;

DEFINE REGISTER R2 AS OB}

DEFINE REGISTER R3 AS FLAG

DEFINE REGISTER R4 AS XFLAG!I
# BRANCH CEBNDITIENS

DEFINE BCONDITION BLAOJBLNZV23B,())
» SPECIAL CBNDITIBNS

DEFINE SCONDITIBN ALERTV14B,{)sNBVCY;

DEFINE SCONDITIBN PBTVL5B, (BRM XPOT),N8BVCY,
DEFINE SCONDITIBN PINVi6Bs (BRM XPIN);

s+ PRBGRAM PRBPER

8RG 17778
17771 GBTEG START, 8BJJO
21 TXW = ] 47
o RN & 2 270
MC s g 5
ey t—8¢
4Bt S8 St 31 B Loy
B = [0 §,2,10,11
8RG 17008

1700¢ STARTY FLLAGJ4B7
e TCX = 43

2 TXW = 4 47

sLRN 2 3 71470
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wWeyr——4t—84
oL = «40000000Q 182

1701¢ LBOP: 2V4B7, ALERT
'MS = 14 163,62

' TCX = 43 ’

oLZX =} 76
—Mey—et——86

C s »40000000 184

1702¢ PINs ZJE2, QV2
'MS ® 16 164263,62
' TCX = | 43
LAX = 74
L2y = 4 77
'TER2Y =} &9

«C = 1 ?O

1703% GBTB (68P BN Z AND Qs0
BL = 10 +78
+TAYX = 1 49

MC 2 sk

“B =170l R,9,10,11,17

17048 2ZV4B7422 ALERT
oMS 14 263,62

'+ TCX = ] 43

WL2ZX = 1 76

oC x 37777776 18240

1705¢ PINs MJEZ, QY1778

'MS = 16 164263,62

o TCx = L 43

LMY s 73

LOX = 1 74

' TE2Y = | 29

o0 » 177  35,36137238239:4Q441,

1706¢ MJyM AND Q, QVSLSH
+BR = 10 182

' TCY = | b
'TAX = 49
sLMX = 72
LOY =1 78

11/05/69 0658130
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Aot 86
o = 87 36,38239,400 44,

17071 GBTB SLASH ON M EBR Gs0, GVCRT
2BR = 10 282

WBlL = 16 180279,78

oTCY # 1 44

' TAX 8 49

LBY = L 75

MC w2 LN

B 3 1740 8,9210s1%10124

oC 5 15 38,3941,

1740¢ GBTB CR BN M EBR QmQ» QWLFD
«BR = 10 2182

'BL ® 16 180272,78

' TCY = 4 44

' TAX =} 49

LAY s 4 75

.MC s 2 4

B w 1730 8s9210211213,514%)

oL 8 12 38,40,

1714t GBTB LF 8N M EBR GsQ, GVGE
'BR = 10 282

Bl = 16 180072,78

W' TCY = bé

2 TAX 3 4 49

LAY = 4 75

'MC 2 2 4

B s 1734 829510011213,14215,
oL s 107 35,39,400410

1712¢ GBTH BRANCH B8N M EBR G0, QVPP
+BR = 410 282

WBL w16 180279,78

' TCy = ] bi

eTAY » 49 -

LAY = 1 758

.Hc 2 l‘*‘

B 1746 829510011212,15016,

oC w 120 35,37,

E ]

1713t G8T® MERGE 8N M EBR QsQ, QYUPARW
sBR = 10 282

Bl = 16 280179,78

W' TCY = 44

TAX = 1 493

LAY = 4 7%

11/05/69 0658:30
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MC o= 2 b
B » 1726 829510011233215s16,
oC » 136 35,37,38:39:4Q

17444 GOTS UPAR 6N M EBR Qx0. QV1708B
*»BR » 10 282

1Bl » 16 280279,78

2 TCY 8 ) 44

o TAX = 4 49

o,OY » 4 75

MC 2 2 4

B » 1751 819,10241212244017,

oC = 170 35,36,37238,

17481 . IVM AND Q, QVEOR
'BR = 10 182

eTCYy = § L1
«TAX = 1 49
LAY = 78
sLliX ® 4 76

Vey——4+—86
' u 60 36,37,

17164 GBT8 | B8P BN Z EBR QXQ
'BR = 16 184283,82

B = 10 178

ATAX = } 49

oMC = 3 L)

'8 o 1701 839240411217,

17171  CALL APRINT
WMCONT = {7
MC w20 a4

VY86
+B = 1757 829210011442014218,164172

1720 ZVM AND Q, GBTO #+3 BN FLAG>s(
+RRN = 3 68,67

+BR » {0 282

s THY = 1 hé

' TAX = 49

oLZX 7 4 76

eMC = 7 Bak,3

'B s 1723 819210211213416417,

172141 FLAGYQ
eTXW # 1 47
2 L,RN = 3 71,70

11/05/69 0653130
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Vey——it—84

1722¢ 6BYYZ, GOTE OGP

'BR " 4 )§;
Bl = 10 278
2y TXW = ] 47
' TAY = 49
tLRN » 2 170
WMC sy 5

B s 1701 819510411417

1723 MVeBJd, QVY7B7

eRRN » 2 267
' TCx & 43
2 THY 5 46
LMy = 1 73
LOX = 4 74

_"V‘M
of = =10000000 18419220,

17248 QJM AND NBT Q LCY 3
B8R = 10 182

Bl o= 14 079,78

eMS = 3 65,64

LGX = L T4

1725% BBUYA BR Z, GOTE [ 66P
+BR = 6 284,83

!B o= 10 278

o TXW = 4 L ¥4

2 TAX = 49

LRN =2 2 270

«MC = 20 2}

My —86
8 » 1701 829210011217,

17261 MERGE$ MyPP, CALL APRINT
'MCBNT = | 7

2TCx ® 1 43

oMC =} 5

eyt 8%
B 8 1757 B819210,11,12,14,15,16,17,
oC n 120 35,37,

11/05/69 0658130
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1727 8BVOB,) MRG 2B6, GBTO |B88P -
'RRN = 2 167

' TCY = 4 bk

2 THY ® 46

o TYW » 4 48

o LRN = 2 270

'MC = 20 21

V8%
'8 v 1701 809110411417,
o = 2000000 22,

1730 CRy CALL STRE
WMCBNT = 7
oMC =1 5

ey st —8F
B » 1755 R292102,11242,14,15,17,

1733¢ MJCRT, CALL APRINT
sMCANT = 1 7
' TCx 2 | 43
LMX =2 | 72
'MC = 20 21

6 :
B » 1757 829,10211012,14445,16247,
o & 18 38,3%:44,

1732¢ MYLFD, CALL APRINT
sMCENT &= 4§ 7

' TCx = |} 43

LMX 2 L T2

MC ow ] 5

Hey——t—36 4
B = 1787 809,10011,12,14015,160172
eC s 12 38,40,

17331 FLAGV4B7, GBTe B8P
' TCX =2} 43

oTXW = & 47

tlL,RN ®» 3 71270

oMC = 20 21

VYt 8%
2B = 1701 R29:210:11417,
o = =400Q000Q0 18, ‘

17348 LF3 CALL STRE
+MCONT » 1 7
MC =} 5

11/05/69 0688130
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2B u 17585 B29210011012,14215,17,

17381 MJCRT, CALL APRINT
+MCBNT » | 7

o TCx =} 43

o MX s ] 72

'MC = 20 2l

PNt )
+B = 1757 829210211,12,142154162170
o n 15 38,399,414,

17368 MVLFD, CALL APRINT
eMCENT = | 7
eTCx = 4 43
sLMX = 572

e 1757 819,10,11212,14,15,16017s
o 8 L2 38,40,

17371 ©@BJVADRVADR#+1, CALL TOBY
'MCANT = § 7

2 IHR =} 42
o THY = | 46
oTYW = |} 48
LRN » 2 170
LRO 5 1 58

eMC = 20 +l
Vet —8&
B m 1764 829,10,11,12,13,15,

17401 SLASH: MVS|SH, CALL APRINT
oMCBNT ¥ | 7

W TCx = 1 43

oLMX = 4 72

'MC o® g

ey —86 . ,
B s 1757 829910011212, 14,48216047
' 2 B7 36,38,539,40041,

17441 MJYSPACE, CALL APRINT
+MCANT = ) 7

2 TCx = 1 43

LMX 2§ 72

eMC ® 20 1

— VY 86
B w 1757 8192102110122140180164172
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o w 40 36, '

1742% FETCH ROVOBY
+RRN = 2 167

o'ME m 4y 263260
pTHY = |} k6
oTYW =& § 48

RO = § 58

¥ Ey—a | —86

17431 BBYYM, CALL TEBJ
JMCONT & § 7
'BR = 10 182
Bl % 4 279

o TXW ® 4 47
2 TAX 8 | 49
RN ® 2 270
MC s} 8

-V eyr—t—86
B w 1764 829,10211242213015,

1764% MJIFLAGV4B7+SPACE, CALL APRINT
+MCBNT = | 7

+TCx 3 43

' TXW =} 47

sLMX = 1 72

oLRN 8 3 71470

'MC » 20 FX1

Ve t—B6 ;
B g 1757 B23510s110420142182162472
oC = w37777740Q 18236,

17451 GBTE | 06P
'MC * | 8

ez A—FF
B = 1701 819010011217

1746 BRANCH' MVGG, CALL APRINT
oMCENT = 4
'TCX w ) 43

W LMX = 1 72
'MC = 20 TR

EY——t—8F
'8 8 1757 5:9:10111&12:14115u16:17a
o » 107 38,39:4004),

17478 MJ/BBY

11/05/69 0658130
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sRRN 8 2 167

e THY = 4 46

sLMY = 1 73

8

17501 GBT8 M

+MCEANT » 3 716

»BR = 10 282

1BL » 4 279

'TAX 3 1 49

'MC s 4 5

1754¢ UPAR: CALL STRE

+MCBNT 3 | 7

WML = 20 Ql

B g 1755  8,9s10411432414215217
178pt  MJUPARW, CALL APRINT

+MCBNT = |} 7
' TCX = 4 43
sLMX B 4 72
'oMC =2 1 5

829,10011,12,14215,16217s
35,37,38,3%,400

B s 1757
ol w 136

1753% MJADR, QJ2, DGBTD LF+!
'TCX = 4 43
2 THY » 1 46
s LMY 5 | 73
LOX = 1 T4
MC = 20 4
DGO = 87

B e 1735 829210211,13,14,15,17,
oC 8 2 40

17542 ADRYMsQ

+BR = 158 85,83.,82

BL % 4 279

WLOC = 4 50

' TXW = 4 47

2 TAX = 1 49

'LRO = 1 58

11/05/69 0668130
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1755% STRE: MyBBJ, DRETURN
'MCANT = 2 26

oRRN » 2 267

o THY s 46

LMY w {73

MC = 1 5

W1DGB 8 87

eY——t—B6

1786¢ STBRE
eMS ® 42 264260

1757¢ APRINTY ZV4B7, ALERT
MS = 14 263462

WTCX 3 1 43

o,IX =} 76
wey—e—t—8F

oC ¢ =40000000 181

1760¢ PINs ZVEZ2s2 QV4

M8 = 16 216k63,62

e TCX 5 4 43

LOX = 1 74

WLy = 4 77

e TE2Y = | 89

B P56 407t TeT W5+t
: 237

2 4G

.c=4 =

17611 GBT® APRINT 6N Z AND Q=Q
Bl * 10,78
eTAYX = | 49
«MC 3 2 L)
s

11/05/69 0658130

rB——756—— 910wt t 2 4t St 6n
IS THS IS8T 22y B RS T R I 3BT Y v

‘R = (757 8,9 10,l1,12, 14, 15,16,17

1762% ZJ4B7+4s ALERT, DRETURN
+MCONT = 2 26

oMS = 14 163262

«TCX = ) 43

WLIx 21 76

oMC s 20 a4

DGR = 4§ 87

Ly t—B6

'C 5 »37777774 18239,
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1763% ZJ4M2 PBT, QV7
'BR s 10 182

Bl o= 4 179

M8 = 15 65,63,62
' TCY = ) b

oTAX = | 49

LOY = 4 75
oL2X 1 76

eyt 86
C w7 3940s41s

1764% TOBJY XFLAGYBS
' TYW 8 4 48

JLRN = & 269

ey =—t+—86

«TBSY = 1 87

17653 FLAGY=10B
' TCX = ] 43
s TXW = 47
'LRN » 3 71,70Q
VoY = +—86

'C . 510 iB;19:&0:21:22;23;24;25126:27128;23:30131:32&33:34135:36a371381

17661 XLBBP§ MYBBJ
eRRN » 2 267
THY 3 § 46
oMY = | 73

17671  6BYYMYM LCY 3, GV7
«BR = 10 182

1Bl = 4 279

WMS s 3 65,64

oTCy s by
2 TXW 8§ 47
W Mx s 1 72

L3 = 1 75

LRN = 2 270

oC w7 39440s41s

1770% MVM AND @ MRG 60B, GBT8 PRIN IF BL#O
+BR = 40 282

TCX = ) 43

e TAX = 1 49

sLMX = 1 72

«MC = 23 5;4;1
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SYSTEM (LEWENDAL)/NJEMNBDT

B » 1773 829210214212413014,2162470
of s 60 36,37,

17713 G878 PRIN BN FLAG+{>s0

'RRN =2 3 68,67

sJHR ® b2

o THY 3 1 46

eMC 8 7 Baka3

B s 1773 82912100110122132442162172
1772 GBTHB PRIN+2 BN XFLAG»»Q

'RRN = 4 166

oTHY = | 46

oMC = 7 5a4,3 )
«B g 1775 819210011242213214015417»
17731 PRINi CALL APRINT

sMCANT & | 7

oMC »m 1 5

'B & 1757 Br91102132124142152160172
17748 MJXFLAGVXFLAG MRG 4B7

+RRN = 4 266

' TCY = 4 by

o THY 3 | LTS

oTYW » 48

slLMY 5= 1 73

sLRN = 4 269

'C g 40000000 18,

1775% GOTB X, 68P 6N FLAGYFLAG#1<0
+RRN = 3 68,67

oIHR = ] 42

oTHY = 1 46

2 TYW » 4 48

o[, RN = 3 71270

MC = 10 2

'B w 1766 829210211212013215,16:
1776% GBTE M

+MCENT & 3 716

'sBR = 10 282

Bl o® 4 279

' TAX 3} 49

«MC o 20

+4

11/05/69 0658130



EXPANDED LISTING OF CPU MNODT

Holding Register Assignments

ADR = RO
OBJ = R2
FLAG = R3
XFLAG = R4
GLOP = RS

Input Special Character Codes

SLSH = 57B
CRT = 15B
LFD = 12B
gg = 107B
UPARW = 136B
SPACE = 40B

Location Addresses

START: 1700
LOOP: 1701
SLASH: 1735
CR: 1725

LF: 1731
BRANCH: 1743
UPAR: 1746
APRINT: 1754
STRE: 1752
TORJ: 1761
PRIN: 1771



CPU MNODT

1700: start: flag <« 47B,clabcd

MS =70 60, 61, 62
JTCX = 1 43

JIRN = 3 70, 71

.C = 487 18

1701: 1loop: 1z <« 4B7, alert

MS = 14 62, 63
JCX =1 43
LZX =1 76
.C = 4B7 18
1702: pin, m « e2, q <« 2
MS = 16 62, 63, 64
X =1 43
QX =1 74
JIMY = 1 73
JIE2Y = 1 89
C=2 40
1703: goto loop on z and. q = 0
.BR =10 82
JAX = 1 49
M = 22 1, 4
B =1701 8, 9, 10, 11, 17
1704: z < 4B7 + 2, alert
MS = 14 62, 63
JCX =1 43
LZX =1 76 -

.C =4B7 +2 18, 40



CPU ODT (2)

1705: pin, m < e2, q « 177B

MS =16 62, 63, 64

JICX = 1 43

JMY = 73

JIX =1 74

JTE2Y = 1 89

.C = 177B 35, 36, 37, 38, 39, 40, 41
1706: m < glop < m and q, q < slsh

BR =10 82

ICY = 1 44

JAX = 1 49

JIMX =1 72

JQYy =1 75

JTXW =1 47

LRN = 5 69, 71

.C =157 36, 38, 39, 40, 41
1707: goto slash onm eor q = 0, q <« crt

BR =10 82

.BL = 16 78,79, 80

JICY = 1 44

JAX =1 49

QY =1 75

Mo=22 . 1,4

.B = 1735 8, 9, 10, 11, 13, 14, 15, 17

.C - 15 38, 39, 41 '
1710: goto cr onm eor q = 0, q « 1fd

| .BR = 10 82 -

BL = 16 78, 79, 80

JICY = 1 44

JAX =1 49

QY =1 75

M = 22 1, 4

B = 1725 8, 9, 10, 11, 13, 15, 17

.C=12 38, 40



CPU ODT (3)

1711: .goto 1f onm eor q = 0, q < gg
.BR = 10 82
.BL = 16 78, 79, 80
JICY = 1 44
TJAX = 1 49
LILQY =1 75
MC = 22 1, 4
.B = 1731 8, 9, 10, 11, 13, 14, 17
.C-= 107 35, 39, 40, 41 |
1712: goto branch onm eor q = 0, q <+ uparw
.BR = 10 82
.BL = 16 78, 79, 80
JICY = 1 44
IAX = 1 49
JQY = 1 75
M o= 22 1, 4
.B = 1743 8, 9, 10, 11, 12, 16, 17
.C = 136 35, 37, 38, 39, 40
1713: goto upar onm eor q = 0, q < 170B
.BR = 82
.BL = 16 78, 79, 80
JICY = 1 - 44
JAX = 1 49
QY =1 75
.B - 1746 8, 9, 10, 11, 12, 15, 16
.C = 170 35, 36, 37, 38
1714: m<mand q, q < 608
.BR =10 82
JICY = 1 44
JAX =1 49
QY = 1 75
JIMX = 1 72

.C = 60 36, 37



- CPU ODT (4)

1715: goto Toop on m eor q # 0, m < glop

.BR =10 82

JBL =16 78, 79, 80

JTHY = 1 46

JTJAX =1 49

LMY = 1 73

.RRN =5 66, 68

MC = 23 1, 4, 5

B = 1701 8, 9, 10, 11, 17
1716: call aprint

.MCONT = 1 7

MC = 20 1

B = 1754 8, 9, 10, 11, 12, 14, 15
1717 z < mand g, goto * +.2 on flag = O

.BR =10 82

JTHY =1 . 46

JAX =1 49

LZY =1 76

.RRN = 3 67,.68

.MC = 53 0,2, 4,5

B = 1721 8, 9, 10, 11, 13, 17
1720: m < obj, q < 7B7, goto * + 3

JTCY =1 43

THY =1 46

MY =1 73

LQX =1 74

MC =1 5

.RRN = 2 67

B = 1723 8, 9, 10, 11, 13, 16, 17

.C = 787 18, 19, 20



1721:

1722:

1723:

1724:

1725:

CR:

CPU ODT (5)

47
70, 71

goto loop

83 .

78

47

49

70

.

8, 9, 10, 11, 17

and not q LCY 3

82

78, 79

74

64, 65

26, 27, 28

q or z, goto-Toop

83, 84

78

47

49

70

5

8, 9, 10, 11, 17

flag < 0 -
TXW = 1
LRN = 3
obj « z,
BR =4 -
BL =10
JTXW =1
JTJAX = 1
LRN = 2
MC =20 .
B = 1701
q<m

.BR = 10
BL = 14
LOQX =1
.MS =3
.C = 16B4
obj <«
.BR = 6
BL =10
JXW =1
LTAX =1
RN = 2
MC =1
B = 1701
call stre
MC = 20

1

MCONT = 1 7

.B = 1752

8, 9, 10, 11, 12, 14, 16



CPU ODT (6)

1726: m < crt, call aprint
LTCX =1 483
AMX = 1 72
MC =1 5
MCONT = 1 7
.B = 1754 8, 9, 10, 11, 12, 14, 15
.C =15 38, 39, 41
LTHY = 1 46
.RRN = 2 67
1727: m < 1fd, call aprint, R1 <« O
JTCX =1 43
AMX =1 72
MC = 20 1
MCONT = 1 7
.B = 1754 8, 9, 10, 11, 12, 14, 15
.C =12 38, 40
LRN =1 71
1730: flag « 4B7, goto loop
JTCX =1 43
X = 1 47
LRN = 3 70, 71
MC =1 5
B = 1701 8, 9, 10, 11, 17
.C = 4B7 18
1731: 1f: call stre
MC = 20 1
MCONT = 1 7
.B = 1752 8, 9, 10, 11, 12, 14, 16



CPU 0DT (7)

1732: m <« crt, call aprint
‘ JTCX =1 43

AMX =1 72
MC =1 5
MCONT = 1 7
B = 1754 8, 9, 10, 11, 12, 14, 15
.C =15 38, 39, 41

1733: m <« 1f, call aprint
TCX =1 43
AMX =1 72
MC = 20 1
MCONT = 1 7
B = 1754 8, 9, 10, 11, 12, 14, 15
.C =12 38, 40

1734: obj « adr < adr + 1, call tobj
JIHR = 1 42
JTHY = 1 46
JTYW =1 48
LRO =1 58
LRN =1 70
MC =1 5
MCONT = 1 7
.B = 1761 8, 9, 10, 11, 12, 13, 17

1735: slash: m <« slsh, call aprint

TCX = 1 43

LMX = 1 72

MC. = 20 1

MCONT =1 7

.B = 1754 8, 9, 10, 11, 12, 14, 15
.C = 57 36, 38, 39, 40, 41



CPU 0ODT (8)

1736: m <« space, call aprint
JCX = 1 43
LMX =1 72
MC =1 5
MCONT = 1 7
.B = 1754 8, 9, 10, 11, 12, 14, 15
.C =140 36
1737: fetch adr <« obj
.RRN = 2 67
MS = 44 60, 63
LTHY =1 46
YW =1 48
LRO =1 58
1740: obj <~ m, call tobj, set A
JXW =1 47
JAX =1 49 .
LRN = 2 70
.BR =10 82
BL =4 79
MC = 20 1
MCONT = 1 7
MS = 30 61, 62
.B = 1761 8, 9, 10, 11, 12, 13, 17
1741: m <« flag <« 4B7 + space, call aprint, clabcd
JCX =1 43 - :
JTXW =1 47
LMX =1 72 .
LRN = 3 70, 71
MC =1 5
MCONT = 1 7
MS =70 60, 61, 62
.B = 1754 8, 9, 10, 11, 12, 14, 15

.C = 40000040 18, 36



CPU ODT (9)

1742: goto Toop
- MC = 20 1 _
.B = 1701 8, 9, 10, 11, 17

1743: branch: m < gg, call aprint

JTCX =1 43

JAMX = 1 72

MC =1 5

MCONT = 1 7

.B = 1754 8, 9, 10, 11, 12, 14, 15

.C =107 35, 39, 40, 41
1744: m < obj

.RRN = 2. 67

JTHY =1 46

LMY =1 73

.C = 1B5 26 7
1745: ~goto m

.BR =10 82

BL =4 79

JAX =1 49 |

MC = 20

MCONT = 3 6, 7

1746: upar: call stre

Mc=1 5

.MCONT = 1 7

.B = 1752 8, 9, 10, 11, 12, 14, 16

1747 m < uparw, call aprint

TCX =1 43

AMX =T 72

MC = 20 1

MCONT = 1 7

.B = 1754 8, 9, 10, 11, 12, 14, 15

.C =136 35, 37, 38, 39, 40



CPU 0DT (10)

1750: m < adr, q < 2, dgoto 1f + 1
JTCX = 1 - 43
THY =1 46
AMY =1 73
L0X =1 74
MC =1 5
DGO =1 - 87
B = 1732 8, 9, 10, 11, 13, 14, 16
=2 40
1751 adr < m - q .
.BR =15 82, 83, 85
BL =14 79 '
.Loc =1 50
JTXW =1 47
TJAX =1 49
~.LRO =1 58

1752: stre: m <« obj, dreturn

JTHY =1 46

LMY =1 73

.RRN = 2 67

MC = 20 1

.MCONT = 2 6

DGO = 1 87
1753: store

MS = 42 60, 64

1754: aprint: glop < m, z < 4B7, alert

JTCY =1 44

TXW = 1 47

A =1 49

Azy =1 77
.LRN = 5 69, 71
.BR = 10 g2
.BL = 4 79

Ms = 14 62, 63

.C = 4B7 18



CPU 0DT (11)

1755: pin, m < e2, q <« 4
TJCX =1 43
LOX =1 74
LMY =1 73
LTE2Y = 1 89
MS = 16 62,63,64
L =4 39
1756: m < glop, goto aprint onm and g = 0
.BR = 10 82
JTHY = 1 46
JAX =1 49
LMY =1 73
.RRN = 5 66, 68
MC = 22 1, 4
.B = 1754 8, 9, 10, 11, 12, 14, 15
1757: z < 4B7 + 4, alert, dreturn
JCX =1 43
LZX =1 76
MC =1 5
MCONT = 2 6 .
MS =14 62, 63
DGO =1 87

.C = 4B7+4 18, 39

1760: z < m, pot, d <« 7
.BR =10 82
BL =14 79
JTCY =1 44
JTAX =1 49
LQY =1 75
LzZX =1 76
MS =15 62, 63, 65

.C=7 39, 40, 41



1761:

1762:

1763:

1764

tobj:

xloop:

CPU 0DT (12)

xflag « os
JTYW =1
LRN = 4
LTOSY =1

flag <« -10B
.TCX
TXW =1
.LRN = 3

il
—

m <« obj «m
JTCY =
JTIXW
. LMX
.LQY
.BR =1
BL = 4
LRN = 2
MS =3

1]

1
1
1
1
0

WC =7

lcy

48
69
57

43

47

70, 71

18, 19, 20, 21, 22, 23,..., 37, 38

67
46
73

3, 9«7
44
47
72
75
82
79
70
64, 65
39, 40, 41



CPU ODT (13)

1765: m < MANDQ MRG 60B, z « flag + 1
‘goto prin if BL # 0
TCX =1 43
JIHR =1 42
JTHY =1 46
’ TAX = 1 49
LAMX =1 72
LZY =1 77
BR = 10 82
.RRN = 3 67, 68
MC = 23 1, 4, 5
B = 1771 8, 9, 10, 11, 12, 13, 14, 17
.C = 60 36, 37
1766: z < xflag, goto prinon z > 0
LTHY = 1 46
.RRN = 4 66
MC = 5 3, 5
.B = 1771 8, 9, 10, 11, 12, 13, 14, 17
LZY =1 77
1767: goto prinon A = 1°
MC = 33 1, 2, 4, 5
B = 1771 8, 9, 10, 11, 12, 13, 14, 17
1770: goto prin+ 2 onz >0
S MC =5 3, 5 _
B =1773 8, 9,.10, 11, 12, 13, 14, 16, 17 ~

1771: prin: call aprint
| MC = 20 1
MCONT = 1 7
B = 1754 8, 9, 10, 11, 12, 14, 15



CPU 0DT (14)

1772: m <« xflag < xflag mrg 4B7
RRN = 4 66
JTCY =1 44
JTHY = 1 46
JAMY =1 73
LRN = 4 69
.C = 4B7 18
1773: goto xloop on flag « flag + 1 < 0
JIHR =1 42
LTHY = 1 46
JYW = 1 48
.RRN = 3 67, 68
LRN = 3 70, 71
MC = 53 0, 2, 4, 5
.B = 1763 8, 9, 10, 11, 12, 13, 16, 17
1774: | goto m
JTAX =1 49
.BR = 10 82
BL =14 79
MC =1 5 .
MCONT = 3 6, 7
.C = 1B5 26 T
1775: ?
RRN =1 68 2
LRN =1 712
1776:
1777: goto start, obj « 0
TXW =1 a7
LRN = 2 70
MC =1 5

B = 1700 8, 9, 10, 11
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