
DATA GENERAL CORPORATION

Maintenance Familiarization Course

Study AsSignment No. 1

A. Reading Assignment:

1. Read pages 2-1 through 2-7, 2-10 through

2-17, and pages 2-21 (section 2.3)

through 2-25 in the How to Use the Nova

Computers.

2. Briefly look over pages 2-25 through

2-29, and pages 2-52 through 2-56 in

How to Use the Nova Computers.

B. Solve for the values in all four accumulators

and carry, when the following program halts.

Initial Conditions: AC#H = 1469P4

AC] = 947632

AC2 - $63417

AC3 = 914321

c=]

Location Octal Instructions

500 / OAG412

501 / 174499

502 / 135389

503 / 117529
504 / 142364

505 / 1354992

506 / ~ 919495

507 / 900777

510 / 134499

511 / @63977

512 / OOB767

513 / 177776

(Be careful; this program jumps around!)
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(FOR THIS PROBLEM, ASSumé THAT ALL FOUR ACCUMULATORS
av

CAN HANDLE 4 BITS ONkY WITH A 4-B1T CARRY.

« :
eo

FIND THE VALVE OF ACCUMULATORS Ace ACL AT HALT.

Banertst oo | | |

GWEN: ACE = G1LG1 Oo :

— Ache dSAGt C= 6 §20/177774
AC2: GHit - (272be

ACI= DSSS 
a o

START -— > 4 76 / bp44 G2 | | INSTRUCTIONS Ale

- | I@ BIT woes
(4771/ 603677

S$A/ 1G24CP

sgi/ SS4OG3

sh2/ 634410

563 / 125263

“ +, S@ 4/ (PGlz2e1

Shs s 143220

SHO! 175464 —

507/ 600774

Sif i125 205

Si1/ Sh26d3

o : H TO
| | H wit BE LARGE ENOUG

#* excepT FOR ACT wiic aT
GoNTAIN A 2° BIT Addeess , AND THE 16-B8'T word

127774 .



a 40 / TSK Soo

a : So \/ STA 3,3 ©§ STORE ConTENTS oF ACPI IN LOCATION 3, SINCE

vane : $02/ Lda 3, .716 LOAD THE CoNTENTS OF LOCATON S20 IN

8 503/ MeVR 1,1, SNC

are So s/ AdDDBR 2,0 aces ddtt> (cal Acha GOEL

oe Foe /- INC 3,3,S52R ACZ wit EQ@VAL 179975 (No SKP) — |

Shey og

DOLUTION TO 4-BIT

ACCUNMULATCR PROBLEM

476/G64402 = JsR Soo 5$20/177174
417/ @@3677. = HALT | |

SES/ 162406 = suBC Z,¢
S6!1/ 654663 = STA 3,3 4 sToORE ConTEN TS of ACT AT
50% / B344\0* WA 3,.t1— LOCATON BUESSS ©

§03/ 12S2g3 = MovrR Wl, SNC | |
Soff iGt2G} = MovVR 6,4,SKP nat

. $05 / 14322D = App2zR 2,¢ wna
Soe/ 175464 = we 3,3 ,S2R ACS= G4164
507/ 6606774 = IMP.-4 AC1=6161 cz¢
SIO f 17@S7OP += MoveRk 1,4 Acz= dd14
su / G62OEF= IMPO3 ACT z= EO

ANALYSIS

Ar THE END oF THIS INSTRUCTION, ACZ WiLL ConTAIN THE

RETURN ADDRESS (477) [ Rememaeer, AC3 18 LARGE ENOUGH
TS CONTAIN A O-BiT ADDRESS,

ve soo/ sugc ¢,¢ CARRY IS ComPumenTEd Fikst (= 4). WHEN ACd
Cres a | ‘iS ADDED TH THE TwWo'S ComPrimeNT OF Acdé,

AN OVERFLdW WILL OCCUR, AND CARRY WILL Be.
| COMPLIMENT? D AGAIN,

Ficf2= SSGOG , C2 GF AT ComPrETIWN oF S00,

WE WISH TO vSée ACI VN THIS SUBROUTINE.

AC3, ACZ = 1979797974 AT ComPLénon,

eed Aci? 6¢4¢ of) ZEEE» - OoSNC

Sg o7/ mmp S03 % 4 -

ta gee? / Move 1,1,SNC el) [oo4 oD > [4od4]2Ac2

oe so o4/ ‘Mov R $,d,SKP els] lave t 1b c:-LJ Tees)
Cal Acg «oud

¢ pide



THE MutripeicANd OR ZERO, HENCE, AT EACH STEP

WE ETHER ADD THE MuLTIPLICAND AND SHIFT OR
SIMPLY SHIFT HEPENDING ON WHETHER Tr/€ NEKT

BIT OF THE MuTIPLIER 1S 4 OR @. |

ats SUBROUTINE OPERATES ON UNSIGNED INTEGERS IN
ACI AND Ac2 TO GENERATE A DOVGLE LENGTH PRobucT

WHOSE = HtGet AND bow ORDER PARTS ARE STORED IN
Ace AND AC1I, |

FoR THE Foun - Bir Ace vmuLATOR PRo®LEMm,

Aca us MULTIPLIED RY AC? (S164 « 8044)

ME Hi6H ORDER Resucr tS STORED IN ACH 2 SIGUA

THE Low oRdeR RESuuT IS STORED IN AcL: 41114

(Sence S164 Kod 44 = 41444)

(TMS PRoGRAM CSuBRovTinNE) CAN EASILY BE modimed |
Ni To HANDLE A I16-BIT AccUnVLATOR,. SimPLY CHANGE |:

THE QONTENTS OF LOCATION S20 70 READ —

"19797766" [ Two's COMPLIMENT OF 20]
TMs MADDIFICATION ADJUSTS FOR ALL 16 BITS,



2.0 + 1deoo4,

AC | = 014632.
AC L+ C3417} -

Ae ‘>= OSL }

7 eof “SMe. 4427
sof Neg 3.2.

—502/ Mov.S, V3 a
— s03/ And ,2.R os.

—5e4/ ADC, 3,2, O,S2eR-

—_ cel ING 4, a ta _

S| Jump do SO],
Sol] ACB gees +n

moz/ Ac goes +5_

So3/ ACS gees +o

or.

VIS VE

‘\os45F

la4O004



vxi/ ACO qes to 172144 c= 0

—sos/ Aes goes te O4FC3R 0 COO

—S06/ SIR now contains | Cae

50 F | slump — frack on melcleess -
—BOG/ DWS now Cam Texto as O-: SF: Ip. tbo SIO. . :
lO of

 AC
 a con

 ex ea
 R

od
e |

Peo = VF244-

AC) = O44622. 
Oo

— ACZ = OCBAIF: So



LC “Pema eam Famuinereetions »

ACO . COGSOZ

AG). 1asaar

Aer . COCODFR > SO
a= OD.

_Ssoif l43200 Abd ®K- 2-0 |

“kp2/ 1©2400. Sus 3B.

LRAAOO Nets A SB . .

/ |e246c Sug 3-0

s/ O620F PAS





NATA GENERAL CORPAPATION

NAVA T2909 MAINTENANCE FAMILIARIZATION COURSE

STUDY ASSIGNMENT ‘No, ?

\, ReapinG ASSIGNMENT

1, READ PAGES 2-55 AND 2-56 AND 2-21 THROUGH 2-29 IN

?, LOOK OVER PAGES GT THROUGH CR IN THE NOVA #229 S34-<>
TECHNICAL MANUAL. CS O47

B, WRITE A SHORT PROGRAM THAT Shy OUTPUT YOUR NAME USING
A TELETYPE. THE REQUIRED ASCII CODE IS ON THE BACK OF
YOUR PROGRAM CARD,
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TROUBLESHOOTING PHILOSOPHY

Effective trouble shooting is accomplished in a minimum of

time by following a series of logical steps. The ultimate aim is

to effectively pinpoint the actual problem using all information

available. Locating the malfunction is the next logical step.

The following is a suggested plan for effective error analysis:

a)

e):

Investigation - record the state of the machine on

error occurrence. Look for obvious symtons including

operator error, loose plugs or connectors, blown |

fuses or tripped circuit breaker.

Isolation - through the use of diagnostic programs or

console trouble shooting techniques, attempt to isolate

the malfunction to a particular board.

Component Isolation - Isolate the faulty component

using an oscilloscope and short diagnostic loops either

toggled in at the console or as part of a diagnostic.

Select the correct external synch.

Replace the faulty component and retest by running the

diagnostic that originally failed.

Record for future reference, the symptoms, cause, and

unique trouble shooting methods used to isolate the

malfunction.



— , NOVA t@08 LOGIC TEST
fo bLe ABSTRACT

pe , NOVA 1200 LOGIC TEST IS A MAINTENANCE PROGRAM

Meo op DESIGNED TO TEST THE NOVA 1200 CENTRAL PROCESS$=.
cms 4 ING UNIT, IT IS A GATE SY GATE TEST OF THE
ae a LOGIC USEO TU IMPLEMENT THE NOVA 1200 INSTRUCTe
gle es } ION SET, THE TEST DOES NOT INCLUDE ANY INPUT od
ee , OR OUTPUT EQUIPMENT,

oe. 4$2e MACHINE REQUIREMENTS | OS ,
ae p21 NOVA 12028 PROCESSOR Se os
Oo 12.2 4K READ/WRITE MEMORY

BE 13, SWITCH SETTINGS
os 1301 STARTING ADDRESS#4U2

Oe 4, OPERATING PRUCEEDURE a
oe 94,1 LOAD THE PROGRAM VIA THE BINARY LOADER

Ce 6 14.25 SET THE SWITCHES TO ang4au.
wo 14.3 PRESS START

i 4,4 PROCESSOR SHOULD “ALT .
ee 14,5 PRESS CONTINUE

Ss 1S, ERROR DESCRIPTION

ae 15.1 THE HALT INSTRUCTION IS USED TO INDICATE ERRORS,
eR 8.2 WHEN A ERROR IS DETECTED RECORD THE STATE OF THE ee

as ; MACHINE, CONSULT THE LISTING FOR POSSIABLE
pl ot CAUSES OF FAILURE, CONSTRUCT A PROGRAM LOOP
ee 4. WHICH WILL REPRODUCE THE ERROR, SCOPE THE LOGIC.

on — PRUGRAM DESCRIPTION ,
} THIS PROGRAM IS A COLLECTION OF SMALL ROUTINES
) EACH DESIGNED TO TEST A PORTION OF THE PROCESSOR

$y, LOGIC, EACH ROUTINE IS NESIGNED TO TEST AS
} SMALL A PART OF THE LOGIC AS POSSIABLE, EACH TEST .

) IN THE SEQUENCE IS BASED ON PREVIOUS TEST WORKING,

17. MISC oo
ot THE TIME FUR ONE COMPLETE PASS IS MEASURED 1N

; MILLISECONDS,

e£0T



mY

oS 9@644 176005 A473 ADC 3,3,SNR yA0D COMPLIMENT ANY NUMBER”

wv 88645 063077 | HALT 1TO ITSELF SHOULD PRODUCE
fy a yMINUS ONE, CHECK INPUT

e | ne , 1T0 SKIP LOGIC AND/OR GATE
ee 

yWITH MBC13,

02646 176400 A4es sub 3,3 —FZERO RESULT SHOULD NOT ~
02647 175043 ~~ MOVO 343, 8NC DAPFFECT STATE OF CARRY SKIP, ,
Q@@650 269077 HALT YCHECK AND/OR GATE TO SKIP Logic,

@4651 176000 A4ge ADC 3,38 | ADC INSTRUCTION PRODUCES 177777

62652 175005 : MOV 3,35,SNR JIN ACS, IF IR6 OF THT "MOY"

80653 463077 MALT SFAILS THE RESULT IN ACS WILL

9BE ZERO ANO NO SKIP,

B4654 B2ui122 AaSOs LDA 0,Ke pyACQ SHOULD BE LOADED WITH

ae BB655 v24i2s : LOA 1,M1 PZERO AND INCREMENTED TO

68656 101422 InCZ 8,4,S82ZC pot, IF THE LOAD AC] INSTRUCTION

Q8657 063277 HALT LOADED ZERO ALSO THE

SINC WOULD SET THE CARRY,

CHECK ACS 2 SEL LEVEL,
a ) ISYNC SCOPE ON LDA AND PACK,

—=sB66O 220122 ASL: LDA @,K@ IF LOAD AC2 INSTRUCTION LOADED

@0661 430123 LOA 2,1 paAC ZERO INSTEAD, THEN INC “

wun @0662 101422 INCZ @,0,82C PINSTRUCTION WOULD SET THE CARRRY,
C8063 B63077, CS ALT WCHECK ACS 1 SELECT LEVEL

| | | JDURING THE SECOND "LDA" INSTRUCTION,

ySYNC SCOPE ON LDA AND PACK,

G8664 024122 A523 LDA 1,Ka IF LOAD ACA REALLY LOADED ACt
Q2665 @2v123° LDA 2,3 ITHE INC INSTRUCTION WOULD
«88666 125402 INCZ 1,4,82C SET THE CARRY. CHECK AC

00667 263077 HALT | SOURCE SELECTION FOR LDA,

@0670 B30122 A533 LOA 2,Ke yIF LOAD ACB REALLY LOADED aCe
BQ671 220123 LDA ,M4 yTHE INC INSTRUCTION WOULD

@2672 151422 INCZ 2,2,82C€ pSET THE CARRY, CHECK ac
90673 e63077 HALT SOURCE SELECTION FOR LDA,

00674 O20130 ASas LOA @,K100K —paACa SHOULD CONTAIN toageee

00675 101005 MOV @,@,SNR yAND THE MOVE INSTRUCTION SHOULD
02676 @632977 | HALT SKIP, CHECK THE SHIFT @ INPUT

| | 7T0 THE 4 INPUT OR GATE IN

THE ZERO SKIP LOGIC,

oR,

Y

: Ne. & a”. : | '

K. .: vo eee pen ee tang: wake
ae a Fin a oS HERO RE


