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1. Virtusl censole ~ Insteea cf 2a Suitenes and lishts console,
-intmal narseare censelea alena with 2a micere“Vovarlike GOT detuager

cersele is i7etlecented. Tre 8roAOS fFurcticon 158 raintainred by reacing

Via ricroceser, 2 lecation trom the bT c-erory. The ODT console

rPeinteins tra Carecitity te sten, Start, centinue, examine, Orcaram load,

anc cenoasit.

Ce, 9 Carity revory ortion exists,

3. Timrins relations toatn atsoiurte ans relative have chansae

SDetween OGC~" arc eitner the Novas,

ug, & VUsPl is used for device TTS and TTI. The double buffering

cecsrilitv of tre UART is used meaninrs trat from the time that TTI done
is set until tre craracter is missed is esual to a character time rather

tnan a bit time. «hen a character is sent to cevice TTO, the character
trarsrict imterrucst mav occur instentlv thereetter.

S. Certain gegeneraté ano purpasefully ror actirely enumerated |.

cases will yield different results than crevisus ir-clementations.

Sere examcles are: | |

}. An jntecer Ssivide which causes an overfloe» will have different

results tr 408 |pre 401.

c “Memory reac ererations tnat causes 6 mec error will return read

That of the crevious ren-teteon s~e-ery renuest.. :

sirly- rere offferences of tris tyre.

&. Proaore> refererces to neneeaxistent rain memory will return

all sres rather tran all zercs.

7. ie to 256% vorss of ehysicai terteryv can be susnorted. This

“er ery can tea ansressec by extengairnan tre shysticel sace entry of the

Moves man ertry to a 6 bit field. Tris rereves the validity protect

wit €roas tre mac ertry.

~ Trerea are Saversal ciftorerces tetecen WGCet: MESU ang Nova 3

5} “rite §rates aleays affects status Sits te © and 32 on OST,

3 Tre violation Tata ena Anstcass resisters always cantain tne

Values frat the most recent viodration,

co} “|e ota revice 2 ages net clear tre Vieclation Address

recister, | |

3) Sincle everie enable shoulda criv vce uses with nanw~indirect LDA

or Sif inmstructiense | oe |

e) i/C ana autoincex crotection 2628S net «ore on sinale cycle,

7} BS oyatioiry violation aborns at istruction curina onveration,

Taus, arn invalia LOA will sew vrosify -fu,
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rast recent valia merory react.
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11 OGCN.

oTiTe NMEMREF

Nova memory reference nicrocode

cs Rios

we

$ Instruction LDA - Load eccumulator

s -- Nove decode entry point --

$s Moves a word out of memory and into an eccumulat Ore
>
3 The word addressed by thea effective address ("EF") is pleced in.
s specified accumulator. The previous contents of the lecatisn |
s by "EE" remain unchangede | | —

: LDA: DGC1 XESRCyXAREG » XBREG»XALU » eFOUT sR EA
| — DGC2 CRF gPHX.~5CONT s JUMP pMXR1

003510 meer

DGC1 XE SRC» XAREG s XBREG a XALUy eE CUT »XMEM
. DGC2 CRF,TRUE, CONT» XFSCyXLIT

003511 PEt Ok

DGC1l MEMOUTsXAREG SACD oC 98 oFOUT sy XHEM
a - | OGC2 $XRND,TRUE,SAGE,XFSCgXLIT

> 003512 RUC.

RLOC 1

Instruction STA —- Store accumulator

-- Nova decode entry point -- :

Stores the contents of en accunuletor into @ memory locations .

The contents of the specified accumulator are placed in the no

addressed by the effective address CE"). The previous conten

the location addressed by "£" are loste The contents of the |

specified accumulator remain unchangede .

a

STA OGC1 XESRCyACD,ACD23,3-eA0UT WRITE
: DGC2 XRNDsMAPWCB.,SAGE, JUMP» WCBI |

° 03513 eb eee | :



5 DGC.

003761

003741

003742

003721

003701

003405

003425

ee v0

e

ee wet

eo 0

EACQSs

go oO

EAL

E€A22

EAs

ee 30

TRAPAS

TRAPBS

TRAE &

Aet ye oe

STAQ
Short affd4ctive address calculation - page @ relative

-—- Nova SAGE entry point --.

nn “ a tance a one . soe te Ne ge —

{O00

wo) T ¢ « aie
Lok’ 3761 pratt?

f

BDGCI ag eke aeee? 6 eF QUT yXMEM

uUGC2 KR 2 ERO SGECODE JUMP » cer

sPUSH. .

LOC

OGC1
DG6C2

oP SH.

OGC1
DGC2

—SPUSR—

LOC

—DG6C1
DGC2

” SPUSH-

LOC

OGC1

DGC2

PUSH

LOC

DGC1

DGC2

—ePUSH=

LOC

DGCL

DGC2

~e PUSH.

Loc

DGC

Sher effective address calculation -— PC ‘relative
-- Nova SAG E entry point -- - a

3741

EPCeg IPC TEMPO yAPDs 9 SeF OUTS XMEM
XRND » TRUE yCONT »XFSC9XLIT |

EFA ,TEMPC, ADR DP Ay Be EOUTS XMEM
XANDs TIR50¢9DECOOE s JUNP gDEF

Short effective address calculation ~ AC2 relative
~— Nova SAGE entry point --

3721

EFAsAC29ADRDPAyBeFOUTSXHEM
XRND,IR5Ss,DECOLE , JUMP ,CEF

Short effective address calculation - AC3 relative —
~- Nova SAGE entry point -- .

3701

EFA, AC3,A0R,DPAsGeFOUT os XMEN

XR2NDe IRS’ sDECCOSs JUMP ,DZEF

e

Trap instruction

~- Nova SAGE entry point -~

— 3405

XESRTs XAREG yXSREGaXALUy FOUT XASM
XRND g TRUE sSUMP pXFSCaTRAP

3425

XESRC pXAREG y XB REG pXALU, oFOUT XHEM
XRND» TRUE» JUMP yXFSC, 1237 oo,

ee en

3445 ne
§

. . pm ““
KESRC XAREG »XAREGSXALU, POUT EXHEA

o.

ep

. me oe

fh) = TR! mieep

f= Faces IVE QL (



VIRTUAL CONSOLE LAB

1 «= Power up the display terminal.

- Power up the machine and observe the display.

Does it display the following?

OK

$000000

2 - Lf yes, go on, if no, consult your instructor.
Consult, the FRU manual pp. 12,13 for the command summary (Table 2.2)

4 - Examine all of the Internal cells, noting their meanings in

Lo j

ed

table 2.1

5 - Examine scme of the memory locations.

What data pattern do they contain.

6 - Deposit the following program into memory beginning at Loc.
then start (RUN) at Loc. 5000. (See table 2.3)

5000-020421

5001-040421

. §002-020421

5003-040020_ .

5004-022020

5005-101300

5006-004407

5007-101300

~ 5010-004405

5011-014411

5012-000772

5013-063077

5014-000764

Why?

5015-061111

5016-063511

- 5017-000777

5020-001400

. 5021-000006

5022-000000

5023-005023

5024-006412

5025-054517

5026-052440 |

5027-042111

5030-042040

5031-044524

5000,

7 - If you made no errors while depositing and running the program,
If you do not get an intel-there will be a message displayed.

ligible message displayed, go back and check your data, beginning

at Loc. 5000, and try again.



Table 2.1

INTERNAL CELLS

Cv aeewowrr,. .2s"a Oe

.

FRONT CONSOLE .. cee ee ee SED Cone Internal Internal Register
i 

Cell + , |

ove PWA BATT RUM - O83 The contents of the accumulators ACO through AC3CO OO © . respectively.
(LOCK Px ILOAD) | :4 Return address (the contents of the program counter

. 
vhen VC was entered).

«5 Stack pointer

| - oo - - 6 Frame pointer
| 

9 Interrupt enable flag status bit: |

OQ = interrupts off

1 = interrupts on

-40 —° JMMPU status bits before ve was entered (NOVA 4/X

- only):

. BIT MEANING WHEN 1
_ , ; -fFo- oct O Program mapping enabled

3 Data channe! mapping enabled

2 Program map inhibited

3-8 Reserved for future use

9 Single cycle write protect enable

—- ; 10 Single cycle select (0 = A, 1 = 8)

DG-05962 | , | 11 Auto increment/decrement protect
“| enable

i 12 Defer protect enable

13 1/0 protect enable
“ 14 Write protect enable

13 Data switch register:

Replaces the conventional console data Switches. When
the system is in run mode (i.e., not in VC mode) and a
ReADS instruction is execut=d, the 16-bit contents of
this register are read by the CPU.

42 Value of the carry bit

— - Table 2.3

mee FUNCTION COMMANDS

Command Function

P Freceed Starts program execution at tha memory location
specified by the contents of internal cell number 4 (See |

Table 2.1). | Table 2.2

nr RY y Issues an I/O Reset; clears the MMPU (NOVA 4/X CELL COMMANDS
only), and starts program execution at the memory - ~

location specified by the octal number rn. 4 Command . Function

1 TOR ST Issues an 1/O Reset, and clears the MMPU (NOVA 4/x -
only). . oe .

ni LOAD Performs a program load from the davice whose davice nA open ine normal cell whose internal cell number is
coue is equal to n. Bit O of n is a O for a low-speed equal to n. (Refer to Table 2.1 for the-internal cel

. device, and is a 1 for a high-speed device. , 50, “s locatt he dee -
n pen the memory location whose address is equal toF F Load Pecorms aN field service cassette bootstrap load {for the octal number n: n is a 17-bit address.

. CC = op? +t > >K K {Lc Cancels the entire line just typed. and prints 2 question Marri 3a Return) cose the current cell, and open the next consecutive
mark (?).

° , (Line Feed or Close the current cell, but do not open another.

| 1 New Line)

| | / Close the current cell and open the memory cell whose
address is equal to the contents of the current rnemory
of interna! cell. -



1. Increment Stack PTR RET

2. ACO >Stack

3. Increment Strack PIR

4. AC(—~ > Stack

5. Increment Stack PTR

6

7

&

Frame PTR > Strack PTR
stack ———>Carry +PC

Decrement Stack PTR

Stack ——_—»>Frame PTR

Stack ———_»AC3

Decrement Stack PTR

Stack ——>-AC2

e

¢

~ AC2 + Stack

> Increment Stack PTR |

. Frame PIR >Stack . Decrement Stack PTR

- §. Yncrement Stack PLR . sStack——> ACL

40. Carry tAC3 >Stack — 10. Decrement Stack PTR
Ll. Stack PTR ——>Frame PTR - lL. Stack———>-ACO-

12. Stack PTR ——>-AC3 12. Decrement Stack PFR

e

9

v9 09 ST OV OT i OO NO
*

ACO {|—— : > ACO

ACL —— ACL

Ac2. | =» ac2

Frame PTR |— — ——> Frame PPR & AC3

Carry + AC3 © 2 | at Cerry + Program Counter

- ome + - a

AtendofSAVE | oS a ead ore

Stack PTR, Frame PIR, AC3 2nd Frame PTR point

and AC3 pointto last word . to 5th word of last frame

pushed onto Stack. and Strack PIR points to last
word pushed on stack,

e ow
_o e

~-~S

5 Ot ie for use Dy DU personnel and custeners as 3 guldyration (CSC) has prepared this sn al 7 ; . > 2

| riapaaiebtele tnee riatt 7 aration and mainte..ance of Coc eguizesat an! sof tvore. The or rwings ana
eo the proper Installation, op ee ee sad ehall pejther be reproduced in vhole or 

ir
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41

42

LDA O@ 20

DSZ 50

STA 0@ 50

ISZ 51

JMP .-4

JSR 40

HALT

LDA 2, 52

LDA 1@ 30

SUB# 1,2 SZR

JMP.-2 |

REVIEW EXERCISE

DATA

20-77 -/%o
30-300 = 77
50-300 -2717-Q@76
51-177775 -7¢ 7?
52-77

100-7

101-77

102-777

/ o/ -102
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STACK INSTRUCTION EXERCISE

and memory locations when the program halts

Start: 100

201

102

193

105

106

107

110

17 222

412

403,

LL4

LL5

116.

200

201

202

203

LDA 1,

_LDA f,

LDA 3,

LDA G,

MISP g

MTIrP 1

211

LDA 1,

' LDA 2, 213

214

PSHA §

PSHA 1” --.-- rn.

PSHA 2

POPA ff

POPA 1

ISR 2p

IMP 286

SAV .

PSHA §

_ PSHA 1

PSHA 2

207.

218

212

204

BZLEZS

11111

LILLE EZ

PPZLLL

LITEZE

oe

/1005 = pooll/h

ollow the program through and £ill in the appropriate accumulators ~

[oo

BOL attr di Goe
(08 2

ACB = 6ce S

SP = /¢03

pooss.

206°

(Live loo

Tppeeeyiilll

i©©0 ll

jad© oO e ie II

1066 = joo

x 2001

| LOLO = (//°99

Tory = WIN

lOL2 =eece 1 /

L013 =

"feQOaeWy
I



LDB, STB EXERCISE

LOGbe DATA
30 LDA 3, 45 | 45-177776

31 LDA O, 4/7 BID 46-000004

33 IDB 0,1 50. 000377 STEER)9 . ~~ OC fa Zt

34 AND 3,07 51-177400

35 LDB 0,2> 52-00007/7

36 STB 0.4 — 53-176000
37 INC 0,0 -¥265

40 STB 0,2. 1h
41 ISZ 47. +2227 fk

fa ee ao ACCUMULATORS =—§-- /&
44 HALT ACO S197, S071 21 --p BRO

| AC1i- Wecm=trzay ~o7 79

AC2 <> Oo ¢)
AC3- 7774

Aged -197777¢

Q-s oO

r . Ae

rs Le

Lo

oof o o/g 6 /

e .

we te efor f/o “27
oe oOd Of 6 6¢ ' | .

0) l/ OF yy
Oo

| 77 9/6
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Data General Corporation (DGC) has prepared t

maintenance of DGC equipment and software. The d

in part without DGC’s prior written approval nor be implied to grant any license to make, use,

his manual for use by DGC personnel and customers as a guide to the proper installation, operation, and

rawings and specifications contained herein are the property of DGC and shall neither be reproduced in whole or

or sell equipment manufactured in accordance herewith.

DEVICE CODE JUMPERS FOR FRONT PANEL AUTOMATIC PROGRAM LOAD

SELECT THE PROGRAM LOAD DEVICE CODE BY INSTALLING JUMPERS

Wi1, W8, W6, W7, W9, WI0, AS FOLLOWS:

JUMPER OUT = 1 JUMPER IN = 0

ew2ie ew22e

| Ses “¢
. a . —.

+ (5 +e > SE Bea EXAMPLE JUMPERING FOR DEVICE CODE 279:
we a re nonorig!

Ja ——!

es |e non wit w8 w6 W7 w9 W10

Gone. a ~ | . = Tons aTM. >. ee

Twi a ek IN ouT | IN out | ouT | OUT

= Sr TE ETI
ia £8 EN ER EB PRES FG

ces
a

eoFnophson Wh 1S NOT INSERTED IF THE PROGRAM LOAD DEVICE 1S A HIGH

- SPEED DEVICE, OTHERWISE IT 1S INSERTED.

ROM LOC 29N

ROM LOC 33N

TYPE OF TRANSMISSION JUMPERS

TYPE OF TRANSMISSION JUMPERS INSERTED*

20MA CURRENT LOOP

EIA RS232-C

Wi, W3

W2

* JUMPER 25 |S INSERTED IF THE SYSTEM TERMINAL IS A TELETYPE,

OTHERWISE IT 1S NOT INSERTED.

* JUMPERS W17 AND W18 MUST ALSO BE INSERTED AS SHOWN BELOW.

DG-06191

20MA CURRENT LOOP EIA RS232-C

ag ‘ ag
si] | sat]

STOP BIT JUMPERS PARITY JUMPERS ow 40 “N ME ~N
ewise @
eW' Ce ew Ce

NUMBER OF WIS JUMPER TYPE JUMPER POSITION

STOP BITS POSITION OF iO Y wwis 1o ow!’
PARITY wi2 W16 -N wl -N oF wis

1 IN

EVEN OUT IN - -

2 OUT 12 13
ODD IN IN -J -J

NONE OUT OUT

JUMPERS W17 AND W18

MUST NOT TOUCH!

CHARACTER LENGTH JUMPERS W23 1S INSERTED TO DETERMINE THE BAUD RATE
AS SHOWN BELOW:

JUMPER POSITION (9600 SHOWN) 0
CHARACTER LENGTH W13 wi4 awe

5 BITS IN IN 9600

6 BITS OUT IN 4800 RAL

7 BITS IN OUT

8 BITS OUT OUT W22 1S NEVER INSERTED.

THE FOLLOWING JUMPERS ARE ALWAYS INSERTED:

W5
W19

W20

W21

W24

Figure 12.13 CPU ROM and jumper locations



Data General Corporation (DGC) has prepared this manual for use by DGC personnel and customers as a guide to the proper installation, operation, and

maintenance of DGC equipment and soft ware. The drawings and specifications contained herein are the property of DGC and shall neither be reproduced in whole or

in part without DGC’s prior written approval nor be implied to grant any license to make, use, or sell equipment manufactured in accordance herewith.

Assembly No. ROM Part No.

With

ROMs

Without

ROMs

Loc 29N Loc 33N Description

005- 13554

005- 13553

0005-13552

0005-13551

005- 13550

0005-13549

0005-13548

005- 13547

005-12413

005-12413

0005-12413

0005-12413

005-12415

0005-12415

005-12415

005-12415

100-1831

100-1833

100-1835

100-1837

100-1831

100-1833

100-1835

100-1837

100-1832

100-1834

100-1836

100-1838

100-1832

100-1834

100-1836

100-1838

NOVA 4/C CPU with

32K byte (16K word)

memory

NOVA 4/C CPU with

32K byte (16K word)

memory and real-time

clock

NOVA 4/C CPU with

32K byte (16K word)

memory and

multiply/divide option

NOVA 4/C CPU with

32K byte (16K word)

memory, real-time __

clock, and

multiply/divide option

NOVA 4/C CPU with

64K byte (32K word)

memory

NOVA 4/C CPU with

64K byte (32K word)

memory and real-time

clock

NOVA 4/C CPU with

64K byte (32K word)

memory and

multiply/divide option

NOVA 4/C CPU with

64K byte (32K word)

memory, real-time

clock, and

multiply/divide option

Table 12.1 CPU board assembly numbers and ROM part numbers
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