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IDENTIFICATION

PRODUCT CODE: MAINDEC-11-DZLPK-F-D

PRODUCT NAME: LPI14/LP11/LP0OS LINE PRINTER TEST
DARTE : JANUARY 25,1977
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TEST DESCRIPTIONS
TEST 1 CONTROL AND OPERATOR INTERARCTION

}’Eg i ggr*o« é PRINTER ﬁﬁYgPEYEETS POWER UP
TEST 1 CTION 3 T F(RH SWITCH TEST
TEST 1 SECTION 4 MVFU TESTS

PRINTING TESTS

TEST TR TRANSFER PATHS TEST
TLgT g MT? TOR AND COMPARATOR TESTS
TEST 4 OVER PRINT TEST
;EST ; ml’ TI g%ﬁ TEST
MULTI LI TEST
HIGH PRINT TEST
TEST 9 SI CHARACTER, ALL COLUMNS TEST
%ﬁ iﬂ ﬂIGl'ITPgTL%FI o WEDGES
;Eg é W - Lil’i C T SLEWING TEST
CHANNEL SLEWING TEST
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SCOPE DRIVE TEST
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1.0 RBSTRACT

}’Nli LINE PRINTI;ET%RGNOSTIC PRO‘%‘I%;S I&Elg{%o YEST&! REE% SECLI#E‘%
&&EF%TECRIPTIMS é RROR ARE PRESENTED IN THE LISTING.
?}IQT USED IN TI‘ESE TESTS HWE BEEN CHOSEN FOR EASE OF VISUAL

THE FIRST SECTION IS DESIGNED TO CHECK-OUT THE PROCESSOR INTERFACE

CONTROL ELECTRONICS AND T'Ené ER-COMMUNICATIONS DATR PATHS. - IT WILL.
ALSO PERFORN %STS THAT I TOR_INTERVENTION. THE SECOND
SECTION IS A PRINTING TEST DESI 0 TEST THE LINE PRINTER MECHANISM
ITSELF. THE LAST SECTION IS A SCOPE DRIVER ROUTINE FOR USE IN TROUBLE
SHOOTING THE PRINTER INTERFACE.

2.0 REQUIREMENTS

2.1 EQUIPMENT
THIS DIAGNOSTIC SHOULD RUN ON ALL PDP-11 FRAMILY COMPUTERS HAVING LINE
PRINTER CONTROLS, LINE PRINTERS, AND TELETYPES COMPATIBLE WITH THE
FOLLOWING:
LPC11 LINE PRINTER INTERFACE : ,
LPOS %}hﬂénmm 132 COLUMN 64 OR 96 CHARACTER LINE
LP1l DATAPRODUCTS 132 COLUMN 64 OR 96 CHARACTER LINE

PRINT|
LP14 &P;?Eggms 132 COLUMN &4 OR 96 CHARACTER LINE

TELETYPE MODEL 33 OR EQUIVALENT CONSOLE UNIT

2.2 STORAGE
MEMORY LOCATIONS O - TO - 17004 ARE USED BY THIS DIQGNOSTIC.

2.3 PRELIMINARY PROGRAMS

ALL APPLICABLE PDP-11 DIAGNOSTICS SHOULD RUN ON THE PROCESSOR AND
TELETYPE.

SEG 0004
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3.0 LOADING PROCEDURE

3.1 METHOD

POWER DOWN THE LINE PRINTER

POWMER UP THE PROCESSOR ONLY

LORD THE BOOTSTRAP AND ABSOLUTE LOADERS

SEG 000S

LORD THE LP11/LPOS DIRGNOSTIC PROGRAM TRPE

4.0 STRARTING PROCEDURE

4.1 CONTROL SWITCH SETTINGS

SET _CONTROL SWITCHES RS WSIRED - (SEE SECTION

SWITCH FUNCTIONS) MAKE SWITCH O IS

4.2 STARTING ADDRESS OR ADDRESSES
THE INITIAL STRRTING_RDDRESS TO

FOR DE?CRIPTION OF

S.1
DOWN BEFORE STARTING THE TEST.

THE ENTIRE LP14/LP11/LP0OS DIAGNOSTIC IS

LOCATION PS?J ? ? * ’i WERRTM INTERVENTION TESTS AND START
HITH TI-E NTRON(EJTIEES S, START AT LOCATION )(a 725? ?l.l! ]r’lais%gl%
RNY 0TI£R ¥EST U%é‘} M gsno;D? FOLLOWING TRBLE:
START ADDRESS TEST

300 DAVFU ILLEGAL t ’ST

304 DAVFU NO STOP

310 DAVFU L li COUN SL%H TEST

314 DAVFU CHANNEL

400 PRINT TEST ING m TIMING

404 PRINT 1 D TEST USING

410 PRINT ?PEED EST USING KHl -P

414 CHECK TOP OF FORM SWITCH SETTINGS
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230
231
600 TEST 2 INTERF TA PAT ST

£ LR 2R 9EL0 E9R e Tooness
235 610 TEST 3 CHAR COMPARATOR TEST
5 850 ﬁ?°m”‘?§mug
% B JEE RN
239 630 TEST 7 MULTI Lm: novmce TEST
28 e IR SmERSA B
242 644 rgt i0 hﬂ nsﬁu
243 650 TEST 11 10US m rmxm TESTS
244 (LEFT & RIGHT
22356 B5Y4 TEST 12 HAMMER ALIGNMENT
247 700 SCOPE DRIVER ROUTINE
ez:g 720 SCOPE DRIVER WITHOUT LINE FEEDS

THE PROGRAM WILL START THROUGH THE TEST SEQUENCE BEGINNING WITH THE
251 gstigcrso TEST UNLESS SWITCH 12 IS SET TO LOOP ON TEST (SEE SECTION

4.3 PROGRAM AND/OR OPERATOR ACTION
DURING INITIAL START-UP OF THE LINE PRINTER DIW?QTIC TEST, THE
Exé/LPi‘l &I }:}g WILL BE TYPED OUT ON THE
THE PR Y PORTION OF %ST

L X e R A

TH
TEST IS MIED our BY AN 1 MTgﬂ

e B it g A g
Ll - IR R S SIS, Flodied
G s L8 e M ey et

ENTER THE PRINTING
rssrs omscnv uo om:n o#emron acnou HILL as REQUIRED.

e AR L

RRE L
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27y
27%
276 5.0 OPERATING PROCEDURE
277
%
g S.1 OPERRTIONAL SWITCH SETTINGS
282 niussormsmon SSORS NOT HAVING R HARDWARE SWITCH
Fik) REGISTER NECESSITAT s RATOR mremmon THE OPERATOR MUST SET UP
254 # TION 174 WITH T ‘“552‘ m§ S AND LOCATION 176 WITH
g SOF TWARE SWITCH VALUES cnon
g SWITCH FUNCTION IN "UP” POSITION
% 15 LOOP ON ERROR (IN TEST . ONLY)
% 14 OPTIONAL DAVFU RAVAILABLE
293 .13 \ 4 CHARACTER SET
31 | DN - 8 CHARAGTER 2ET
% 12 "* LOOP ON TEST
298 11 SEND ONLY ONE CHARARCTER TO LINE PRINTER IN
23 SCOPE DRIVER - THEN HALT
301 10 UP - LPIY
302 DOWN = LPOS/LPU
g |
305 0 USED FOR PRINT SPEED MANUAL TIMING IF NO
g CLOCK AVRILABLE
g 1. SWITCH - O
310 TO smm mxmmc IN THE MANURL PRINT SPEED TEST, PLACE
3i1 I d IN THE UP Posnmou Psr T or ONE HI‘IJTENI;UEE
gé 8# %rn u?'|lmll.(l)§ mxm R n-é xrcu Iguncu 0 {,?
gxs s-: :37% b:"fgsr ?r usmc'" ":meu. ga USING
gi; AN INTERNAL CLOCK OPTION (KWil-L OR KHII-P)
318 2. SWITCH - 1
319 SWITCH 10 BE SET IN THE UP FOR TESTING THE LP1Y4
320 LINE PRINTER. SWITCH 10 SHOULD BE SET DOWN FOR TeSTING
3355 THE LPOS/LP11 LINE PRINTER.

3 4 3. SWITCH - 11

SWITCH 11 IN THE UP POSITION CAUSES THE CONTENTS THE

gg .., suncu n§ ésgn 10 oﬁ ésm ou&v onc; ng"‘ re mmtiu
328 aeszr SWITCHES S CONTINUE. WITH suncn 11 DOWN.
329 THE SWITCH nccxcven IS ssm counuuouav TO THE LINE PRINTER
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WITH A LINE FEED SENT AFTER EVERY 132 CHARACTERS.
SENDING CHARACTERS, PUT SWITCH 11 UP.

TO STOP

SEG 0008
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4.

SWITCH - 12
T e T
THE UP POSITIW WILL FORCE T0 CG'ISTFNTLY LOOP

TFE CURRENT TEST. mlm I‘E SWITCH_TO THE DOWN ITION
%T& m *TS NORMAL TEST SEQUENCE AT THE
SWITCH - 13

SWITCH 13 SHOULD BE SET UP IF THE 96 CHARACTER SET IS
RVRWE IF THE 64 CHARACTER SET IS USED SWITCH 13 SHOULD

SWITCH - 1N -

b 11 19 &%"?as“ "o’ oatRu DIAGNGSTIC TESIS."

SWITCH - 15

B TEk i Erkom Tvee ot In TE8T 1 Witu SATFCH s 1N 1ié' UF
POSITION, THE PROGRAM HILL LOOP ou THE ERROR IN TE

S%IES ¥2S§CTION 6.1 TO CONTINUE QFTER AN ERROR DURING ANY

§.2 RABSENCE OF HARDWARE SWITCH REGISTER

DETEMINE ?}WME&W AT ADDRESS 200(8), IT WILL
S P o 1 S R ol BRI s

THE DIAGNOSTIC WILL PROMPT THE OPERATOR WITH THE MESSAGE:
SHR = XXXXXX NEW SWR =

THE FIRST T PE Tli SWR V‘I.I.E IS NEEDED.ANY TIME THEREAFTER,

THE OPERAT Y _CHANGE

THE VALUE OF THE SWR BY ENTERING A’

CONTROL-G (tG) RT THE CONSOLE.

IF THERE IS NO H/W SW T REGISTER AND THE DIAGNOSTIC IS TO
BE STARTED AT AN OTHER THAN 200(B):

ENTER THE NUMBER 176(8) IN LOCATION 1004(8)
ENTER THE INITIAL VALUE OF THE SWR IN LOCATION 176(B).

SEG 0009
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AFTER EXECUTI G T RATOR MAY CHANGE AT ANY T
THE vm.fé OF %ﬁ"ﬁ? t-:r'ﬁ: ING A CONTROL-G (t8) AT n: OLE.
;w: ;&LOHING COMMANDS ALLOW THE OPERATOR TO MODIFY THE

ONTROL-G ($G): ALLOWS MODIFICATION OF THE S/W SKR.
I il e P
SHR =  XXXXXX NEW SWR =

THE OPERATOR MAY THEN ENTER UP TO SIX (6) OCTAL DIGITS.
TI‘ED{_SYTEMYEWCWIMTIONG’ :0,1,2,3,4,5,6,7,0R

R % TER suxu. BE TRUNCATED TO THE
Emsnmc MORE mn SIX DIGITS OR A CHARACTER OTHER THAN A DIGIT

RESULTS IN A "?* OUTPUT ON THE CONSOLE AND R REPERT OF
THE PROMPTING MESSAGE.

BICITS HAVE ECEN ENTERED, The SR VALDE REPAINS UNC
couma.-u (fU) ERRSEST}ESRVKI.EEMENTERED
EONGOLE. TR CORRECT SR VALUE' AV THEN GE. ENTERED:
ENTERING ANY CHARACTER BEFORE A CONTROL-G (1G) HAS

BEEN ENTERED WILL RESULT IN A "7 OUTPUT RT THE CONSOLE.

O0TBi ressaces AT He GORGOLE BEPoRE 1ié ek Sk
GPERRTOR"SHOUL0-ENTER  CONTROL-L (105 A0 THEN

ENTER THE CORRECT SWR VALUE

5.3 10T CHANGES
THE LINE PRINTER VECTOR ABOKE<s 1S LOGAYION 1030 88 USED BYTHE PROGRAN.
e LINE PRINTER BoFrER YECCOMATION T77818%8 Bed B The Procaa

FOR OTlER TI-II‘I THESE, PLACE THE CORRECT STATUS LOCATION IN LOCRTION

) O R R 05 A A aRDSrE CORRECY B Ih
LOCATION 1032(8) .

SEC 0010




Z
SRRPERSETRSRRIERERIINIAIINNEELAFEELLESEORABEFEEE LSS §§

C-ll
11

-DZLPK-E-D __ MACYll 27(1006)
01-FEB-77 08:48

LO1L

01-FEB-77 08:51 PAGE 9

6.0 ERRORS

6.1 COMPUTER DETECTED ERRORS

T}E FOLLWIM DIS&??I?‘ DESCRIK (IN GENERAL) THE METHOD USED FOR
DSPLRY BY TFE LINE PRINTER

s L I e g e e
Fog. I fi%mé&s&w é?" S

]
USED IN_TEST 1 AND THE CORRE
LISTIMIS REFERRED TO THE DESCRIPTION N TI'E TEST TI'E EST

BODITIONA INORAATION, 1Y BE OBTRINED FAOn THE TEST BESCRIPTION,

TON on
FROM ns LISTING. TO rxm n: ERROR IN THE LISTING SYMBOL
TRBLE AT THE END OF THE LISTING TO FIND THE LOCATION or THE smon

ERROR TRGS WILL BE LISTED RS “ERRXX™ WHERE XX = ERROR NUMBER.

&uﬁgﬂﬂ. THE TEST mocnm gag"m WEMTI mwm%L%g

PRINTER W"&%’& FETTIG B i QORI A g

FOLLOWING ERROR CONDITIONS r nerzcn:o WITHIN THE LINE PRINTER
ITSELF, WILL CAUSE THE RERDY LINE

PAPER OUT OR TORN
DRUM GATE OPEN
RIBBON STALL CONDITION
POKER SUPPLY FRULT
HAMMER BANK FRULT
DAVFU ERROR (IF AVAILABLE)
7. SWITCHED OFF LINE
IT SHOULD BE NOTED THAT THE *“DEMAND" RETURN FROM_ THE PRINTER IS

CONDITIONAL UPON THE PRINTER "RERDY" AND THEREFORE THESE ITEMS SHOULD
BE CHECKED FIRST IN CASE OF DIFFICULTY.

srgn.:wmt-

SEG 0011




DZLPKF.P11

BB SRR P oRCE S

g
B B e Bt B e i s B
NN LEWMN-0O

LU RPN AR A LS A

MOl

MAINDEC-11-DZLPK-E-D MACY1l 27(1006) Ol1-FEB-77 08:S1 PAGE 10
01-FEB-77 08:48

6.2 VISUALLY DETECTED ERRORS
S L SOV O BIEE I ST ORI %, T
R %V* A AU R

%W&% AT e CEARUEHA T P

ROUTINES.

7.0 TEST DESCRIPTIONS
7.1 TEST 1 - CONTROL TESTS AND OPERATOR INTERRCTIVE TESTS

TS H0EP 6 T IO D T P TRl

CTION SPERRATEL

7.1.1 TEST 1 - SECTION 1 - COMMAND DECODE, CONTROL INTERFACE

s S A g XX g W
(Il LT TR0 B Y IS

NG SEQUENCE IS DESCRIBED IN DETARIL BELOMW.
THE PRINTER LINE CONTINUOUSLY MONITORS THE FOLLOWING CONDITIONS
WITHIN THE PRINTER AND ITS TRUE STATE AT THE CONTROL ELECTRONICS
INTERFRCE IS CONDITIONAL UPON NONE OF THEM EXISTING:
. PAPER QUT OR TORN
1 DR oATE SPen
3. RIBBON STALL CONDITION
4. POMER swn.vrrnufr
21 W t‘ﬂ‘"nvnxmz)
7. SHIT OFF LINE
7 1 TIVE TEST F SIGNED TO TEST
rﬁ % @'f‘x&‘ of ?I!EES%YICLEIPE ?"L% 2‘ *rc xmsnrncs
CTRONICS WITH RESPECT TO ARE
TESTRBLE (I.E. - R,B,F8G) mmnl. m TEST sca.cucc

1. “E.Igﬂ ON - TURN ON TYPED ON THE
INTER ING_POWER - I.PONTI-E IEPRINTERMDTURNON

LINE, MAKING THAT THE PAPER IS IN PLACE IN THE TRACTORS

AND THAT THE GATE IS CLOSED.

SEG 0012
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10.

11.

DEPRESS CONTINUE, “RERDY SET OK - TRY TORN PAPER SWITCH" WILL
BE TYPED OUT IF PRINTER IS ON LINE AND NO ERRORS EXIST.

PAPER - TEAR THE PRPER OFF BEL
USETI\EMIH.TGG'FWSHCHO DRIVE ALL THE PAPER OUT

o B PR ol e
R e L e P B e, s i

EE&" m&‘egg%‘intn %235 &"‘&xé‘ﬁ?&ﬁ n? ! xﬁ%en#sracuﬁ

READY - AFTER SUCCESSFUL COMPLETION OF STEPS

o l
PRINTER IN THE nenbv-ou LINE smrc OBSERVE THAT BOTH THE
CONTROL

n: AND RERDY LIGHTS ON THE PRINTER

INUE, AN TYPE-QUT ( COUNT M) MWILL

1 mmmgmgsmv LINE S NOT GO HIGH AT THE
RCE ELECTRONICS

TE__ JETER SICCESSFUL COPLETION OF STEPS S & 6, e
E&m&%ﬁm& B o e oo

THE PRINTER CONTROL

%a TYPE-OUT (ERROR COUNT 5) WILL
ﬂm Y LINE APPEARS TO REMAIN HIGH AT THE
mrm-'nce ELECTRONICS

READY - AFTER SUCCESSFUL COMPLETION OF STEPS 7 & 8 THE
MESSAGE "ERROR SET OK - TURN ON LINE™ WILL BE TYPED.

DEPRESS CONTINUE TO % 551 Mﬁ? AND REGISTER TESTING

“‘W HERROR"?Y*N GIVING THE ERROR COUNT WILL BE

PRINTtD CHECK THE LISTIM FOR DESCRIPTIONS OF THESE ERRORS.

SECTION 2 OF TEST 1 WILL BE ENTERED DIRECTLY UPON COMPLETION
OF SECTION 1.

ANY ERROR CONDITIONS .

SEG 0013
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SEQ 0014
3
g 7.1.2 TEST 1 - SECTION 2 - PRINT SPEED TIMING TEST.
609 THIS SECTI 1€ 1S DES 70 TIME THE PRI FOR ONE FULL
610 rurEE mg:a%c furd §15 1% R WILL eRiny The DIacNoLoF THE
b1l w‘ u}u FIRE AT ANY GIVEN
gig msmm g mxnun m m: IS on LINE.
BIY IF A KM1l-L OR KW1l-P me AVAI THEY WILL BE USED TO TIME THE
BIS PRINTER, IF BOTH ARE AVAI 1-L WILL uszg. IF rgmsn
s il R T L e gt T T
618 &m&?ﬁo unﬁpmton AT gﬁ‘orommnfm
619 SWITCH 0 IN DOMN POSITION TO STOP THE TIMING. IF USING AN
éw ga nnim, TCH O f" THE UP POSITION BEFORE
TARTI %'Ecs. HHICH OF TIMING IS USED, AT THE END OF
ONE MI mwmmmmummmﬁmmmm
INTER LINE PRI

IF NTH A KWll-L OR KW1l-P AVAILABLE OR I 0 MANUALL
TIME &“NIER IF E&D '3 RVAI THE FOLLOWING START
MSSES T0 THE DES PRINT SPEED TIMING TEST:

400 FOR MANUAL TIMING
404 FOR KWll-L
410 FOR KuWll-P

NOTE: _IF THE LINE FﬂEWY IS SO HZ. CHANGE THE CONTENTS OF “MINCNT
T0 S670(8) REFER TO THE END OF THE PRINTING ROUTINE. (SEARCH
FOR “MINCNT* IN THE CROSS mucs LISTING) '
SECTION 3 OF TEST 1 WILL BE ENTERED DIRECTLY ARFTER COMPLETION OF
SECTION 2.

7.1.3 TEST 1 - SECTION 3 - TOP OF FORM SWITCH TEST

THIS TEST CHECKS ALL POSITIONS OF TI'E TOP_OF FORM SWITCH.

B e A T B Bk ST e
SBILE AR ARSE R AR L

649 SPRCING (IN INCHES) FROM THE DASHED L

CEFEF R ERERS A A SRS SRS

ro nm urc
651
€85 YFORVAILABLE AN R '“F ﬁ%&“‘o% suﬂc.ﬁ 11 INGUES™ WILL BE TYPED.
BER ws THE PROGRAM WIL TOP FORM SWITCH TO 11 INCHES

655 AND TURN ON THE DRVFU (IF RVRIL@LE
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693
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695
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697
698
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NUE_TO ENTER DIRECTLY INTO THE PRINTING TEST SEQUENCE

S Kol e 1 SR I L B G T 0

ENTERED DIRECTLY AFTER DEPRESSING CONTINUE.
7.1.4 TEST 1 - SECTION 4 - DAVFU ERROR TESTS

OF THIS TE
TURN ON LIlE" WILL &TYPED
PRINTER IN_ THE RERDY, ON-LINE
g T; N.E T0 ENTER THE PRINTING TEST SEQUENCE DIRECTLY
TARTING WITH

7.2 LINE PRINTER PRINTING TESTS

TESTS e 'I'Ol W-'HIGJS PRINT PRTTERNS DESIGNED FOR EASE OF
V T&? CK ALL OF THE VARIOUS PRINTING
RILED MSCR PTIONS OF ERCH INDIVIOUAL TEST

7.a. f TA TRANSFER PATHS TEST
Ut r;s 3 sm Enggsm rzgmnt %oc:sgga NTERF “‘Sm‘,“%lé‘
&T * " ')' "% Tﬁns %ﬁm +y
ING ING g mo -y~ D 70 THE
PRI ON A TERS ARE
MENTARY BITM S CHECK OF

g wm%%&w T ? PRGESs0n

OF THE TEST LINE IS REPEATED TIMES, “FT COLUMN
ggﬂgmws OF THE AND “U" CMCTERS T0 CI-ECKER -BOARD

SEQ 0015
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713 7.2.2 TEST 3 - CHARACTER GENERATOR AND COMPARATOR TEST
7 M@ﬁ%@%’ﬁ% A L
7 e R P e R

720 CHARACTER.  TH AL 6y oa 30
7el c%‘aifm 1 mn?im'o THIS L&”%n TING
& B R o e L

795 TRGERTED af THE BEGINN xm oF 'TE TEST 70 PROGUCE o1 LINES OF PRINT (i1
758 OF WHICH WILL

4

783 7.2.3 TEST 4 - OVER PRINT TEST

731 THIS TEST CHEGKS THE CORRIGGE RETURN (DIS) CONTROL FOR OVERPRINTING. A
£ e, o1 uc%m LINES O ALTERMITING E'S A0 SPACES,
3 %mckn ro& eﬁcn ‘"fr?“?‘&.&o %% CHECRERBOARD
735 : ACIGNED HITH THE FIRST E'S
7% PRINTED:

737

£

740 7.2.4 TEST § - SHUTTLE POSITIONING TEST

oF eTE" ot PRy G eRin & PaIR o EC A1 o flke L%»’En

ADDING ANCTHER PRIR

58 0TS POt I8 e e T TR I G

TH Y, TIERE IS NO SHUTTLE IN
R G0 HAMMER. THE PRINTER LOGIC SELECTS iHICH

EACH COLUMN HARS R
HAMMER IS TO FIRE.

7.2.5 TEST 6 - PRINT CONTROL TEST

%ﬁagsgw@"; Ol I I0N J

PRI
ot it g

g e gt e R K

A TOTAL or 11 LINES WILL BE Pnlmso unu THE HIDDLE LINE BLANK.

L L P L IR E 2R
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7.2.6 TEST 7 - MULTIPLE LINE RDVANCE TEST
T TEF SESLT BB LIS (DRSSO, NI SR o
kx%s‘ % EROS IPRIM% wqgmglm'l&T&?n 2 AND 9 MD

7.2.7 TEST 8 - HIGH SPEED PRINT TEST

THIS TEST PRINTS AT A SPEED GRERTER THAN 300 LINES PER MINU

(RPPROXIMATELY S%L&'&Sp PER GIENJTEJ ?Y PRINTING
DRUM PRATTERN AND ING F (4) LINE DRUM
LINE, ETC. THIS WILL TEST THE HAMMER SUPPLY FOR MAXIMUM CURRENT Sl.lgNGE AND

E‘IKL:LH TE?ET FOR WORST CRSE NOISE SINCE ALL HAMMERS WILL FIRE AT ONCE

7.2.8 TEST 9 - SINGLE CHAR, ALL COLUMNS TEST
THIS TEST I SIG'ED RS TEST OF THE LI?E PRINTER RS WELL
RS A CHARAC OF

THE 64 OR 96
LIfEu“gRINTER AND PRINTED IN

CHARACTERS

ROTATION. A smu OF T PRINT OUT FOLL
29990 79979
33333 33333
ARAAA ARAAA
68888 88888
A s S

7.2.9 TEST 10 - DRUM PATTERN TEST
THIS TEST IS DESIGNED TO PRODUCE AN IMAGE OF THE ENTIRE DRUM PATTERN.
TH%S A WORST CASE NOISE AND ENDURANCE TEST, AND A CHECK OF THE DRUM

7.2.10 TEST 1l - SPURIOUS HAMMER FIRING TEST

RIRESLISRSIANR 1O GIRGH RIS, TGS 9, LIRS

I CH_ARE PRODUCED IMWLEFTM'DIEDGES ERCH COMPOSED
132 LINES OF PRINT RS FOLLOWS

LEFT HAND WEDGE - WILL END EACH LINE WITH R *?" CHARACTER.

RIGHT HAND WEDGE - WILL START EACH LINE WITH R *?* CHARACTER.

ANY PRINT OUTSIDE OF THE WEDGE WILL BE CAUSED BY A HAMMER MISFIRE OR
HAMMER BOUNCE.

SEG 0017
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SR B RPN R B ESF R E A 2R T RRTERCRERRAREER

g

01-FEB-77 08:48

7.2.11 TEST 12 - HAMMER ALIGNMENT TEST

ALIGWENT 0" INIENSTTy OSUSTIENTS oN TiE LThe PRINTER: * Twid TEST
PRINTS A FULL 132 COLUMN LINE OF “E™ CHARACT ERS LINES.

7.2.12 TESTS DI & D2 - DAVFU LINE COUNT SLEWING TESTS
THIS TEST IS DESIGNED TO TEST THE LINE COUNT METHOD OF

R R
IR 5l

LI'ES" HILL THE_REMAIN

o SE 8 pe ML B
b R i K S gt Bl
G‘;&q 1 Toﬁg% TE“SﬁY[B 1S ENMF?EECTLY . B,

7.2.13 TEST D3 - DAVFU CHANNEL SLEW COMMAND TEST
THIS TEST IS MSI@ED TO TEST THE CHANNEL THE

g4 RIS Feer L o i
Xk I’%ﬁm ﬁéz..

EACH PRINTED (10 ) B "“E"
s e rieen e L Te. - iee Em " "‘“cﬁ‘ 2" Lifes

nisy zfzm"‘ o B0, %iﬁ 1

ING TESTED. msn

FRIDTED TG ok Combor urger G planc L iES RON T Lt PRTNTED

RESTRRT THE PRINTING TESTS WITH TEST e.

IR
s'%

i'r.’
ZomImm

.,.E’é

SEG 0018
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a
So

7.3 SCOPE DRIVE ROUTINE

%PH.I;ORE % THES TgiT SEW ﬁwgnmsw% TI{ RﬁTm" ¥ TH R

suoonm THE ; THE  SCOPE.
oepgm m: Tg:r ING or TCH 11 mxs 7551 WILL EITHER
onx v r m n: su&gu REGISTER 10

DESCRIPTION OF
suncu u bu IN secnou s n

TO INSERT A LINE FEED R 132_ CHARACTERS, WHEN
SENDING CHARAC ERS CONTINUOUSLY, STM§ AT L TION 700(8).

TO LEAVE OUT THE LINE FEED, START AT LOCATION 710(8). THIS ROUTINE
SHOULD BE USEFUL WHEN mow.s SHOOTING THE DAVFU.

WHEN sunou u 1S ONLY ONE CHARACTER THEN HALT, DEPRESS
CONTINUE CHARACTER AFTER SETTING THE SWITCH REGISTER

IISIRED TO RESIIE SENDING CONTINUOUS CHARACTERS, PLACE SWITCH 11
SET THE SWITCHES, AND DEPRESS CONTINUE. TO STOP SENDING

uom
CONTYNUOUSLY PLARCE SWITCH' 11 UP.
.ENDR

3BP

P BB B PR PORCE o Joiol Jain
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P11 SEG 0020

2% .TITLE MAINDEC-11-DZLPK-E-D
& s COPYRIGHT (C) 1975,1974 DIGITAL EQUIPMENT CORP., MAYNARD, MASS.
- . ;EuBEEE  LPIN/LP11/LPOS LINE PRINTER TEST  sssxx
2
g sLIST OF SWITCH SETTINGS USED IN THIS TEST
% sSWITCH NO. DESCRIPTION
907 ; 15 LOOP ON ERROR IN TEST 1 ONLY !!!
908 : 14 OPTIONAL DAVFU AVAILABLE
309 : 13 -gggr 64 CHAR./"UP"-96 CHAR OPTION
910 : 12 LOOP ON TEST
gix : 16 SEND ONLY orfpcmn u;o ulr'gqmmsn IN SCOPE TEST - THEN HALT
gig ; 6 u'ssE 3 D TO% PA*FIT SPEEIS *N TEST 1 IF NO CLOCK IS AVAILABLE
e 000000 RO=%0
916 000GO1 R1=%]
917 000002 R2=%2
#oB S
320 200008 RS=%5
921 000006 Rb=%b
gg 000007 R7=%47
UUUL -] .
£ s
g % BITIS =100000
BITI4  =40000

928 020000 BITI3 =20000
% 010000 gma =10000
TR e 2

1 BIT9 =]
933 000400 BITE =400
934 000200 BIT? =200
935 000100 BITe =100
$  p iy o
938 1 113 =l
333 800009 Bis -
340 000002 BITI] =
4] 000001 BITO =
942
3:3 Emm. AMA
345 '
S+
947 000000 =0
ERe
49 000100 REPT 100
950 E

L
X
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DZLPKF.P11 01-FEB-77 08:48
952
953
k. h
) 000030
956
957 000030 011510
958 000032 000340
959
%0
%l 000042
%2
§ e o
%S 000046
g? 00004 011332
9%8 0000S2
%9
B
7 o G
974
975
976 000100
e 000100 34
7 e R
981 000104 003244
% 000106 000340
984 000174
985 000174 000000
% 000176 000000
o
990 000200 012706 001000
ggé 000204 000137 001100
% 000300
995
9%
997 000300 miﬂ %
UUL
B g By o
1000 000314 000137 015304
1001
i J—
1004
2
1 000400 000137 002466
1007 000404 000137 002626

102

MACY1l 27(1006) O01-FEB-77 08:S1 PRGE 17-2

.ENDR

LOGICN.
BITIY

. =60
TKINT
300

MOV #1000, %6
JMP SETUP

-
E
JMP DAve

JMP SWTIME
JMP KWllL

; KEYBORRD INTERRUPT ROUTINE

;LINE CLOCK SERVICE ROUTINE

STMT FOR DRVFU TESTS
; ILLEGAL LOAD T
N?PET? {T - C L SLEW TEST

;1 MINUTE PRINT SPEED CHECK
; FOR USING SWITCH REG FOR TIMING
FOR KWll-L LINE CLOCK

SEG 0021
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1011

1012

1013 000600

1014

%0}5 012@ 001000

UUL

1819 00013 00sdIe

1018 000 005366
00S6S0

{37
020 lg; 006146
15 % B
l ..
1 4
1024 137 007660
1025 137 310'422
i 137 011136
1028
1050 —
1031 000700 012737 016760 017004
HJ% 000706 000137 016636
iﬁiﬂ 000720
1 000720 012737 016636 017004
1037 000726 000137 016636
im
1 001000
1041
1042
1043
{ 001000 177514
1046
1047
iD‘iﬂ 001002 177516
1623
1051
1052
1020 coio0s 177570
i
102 QOI0I8 177976
1 001010 1
1 001012 177566
1058 001014 177562
1059 001016 177564
1060 001 B
ifes Binss 1782l
1063 001026 177546

Joe

01-FEB-77 08:51 PRGE 17-3

8LSCA, LOSCOP
SCOPE

#SCOPE, LOSCOP
SCOPE

;LINE PRINTER HARDWARE REGISTERS

i2hECk T0P OF FoRm-SlTTCH

STMT OF PRINTING TESTS SEQUENCE
s JEST g
s TEST

;SEND LF AFTER 132 CHARS

;NO LF'S SENT IN SCOPE ROUTINE
;00 SCOPE ROUTINE

8TRT?§ MTER

iBIT 7

:BIT b:INTERRLPT ENRBLE

mﬁaﬁcgcfx CHARACTER BUFFER

I'I’S 7-15=N0T USE
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DZLPKF.P11  01-FEB-77 08:48 SEG 0023
1 001 T
1068 0010%8 TRVE: "HORD 502
i§ o '2“"
1068 M =a
1069 -
{070 :MACRO FOR SETTING UP ERROR COUNT
{% LIST ME
1074 .MACR  SERROR X
% ERR’X’: nox+1 X, ERCOUNT :SET UP ERROR COUNT X
1077 LENDM  SERROR
2
igg? sMACRO FOR PRINTING TEST NUMBER AT START OF TEST
1082 .LIST ME
1083
1084 .MACR  SPRINT Y
1085 MOV TNO'Y? ;SET TEST NUMBER FOR MESSAGE
1086 JSR %M, mm :PRINT TEST NUMBER
1087 M=M+1
1088 ENDM  SPRINT
i
i% :MACRO FOR WAITING FOR PRINTER TO PRINT OR SLEW
1093 .LIST ME
igg MACR  SWAIT
1 778 aLPs ; TEST READY
1 BPL WAIT FOR RERDY
1038 .ENDM sunn
1099
e
11% sMACRO FOR ENRBLING KEYBOARD INTERUPT IF THERE IS NO
Hg :H/M SWITCH REGISTER AND THERE IS A S/W SWITCH REGISTER
i it
u% ;
ug
11 _MACR  SENABLE
1110 CMP 8176, SWR sxu sua ?
1111 gag « é
1113 I & aTKS smaLE KEYBOARD INTERRUPT
111 .ENDM £
1114
1115
1116
1117 : MACRO o TO LOAD THE PSW WITH THE
mg s CORRECT PROCESSOR PRIORITY LEVEL




LO2

SEG 0024

SWR

T

IMEOUT VECTORS
;ENRBLE KEYBOARD INTERRUPT

;MOVE PRESENT LOCATION TO STACK
SET UP FOR NEXT INSTRUCTION

o
(=]
: 1 -
8 ¢ . % 5
8 S s o
2 g # mm Sy oo o2
2 2 S g%, sl cBy
3 W S of BEs PE
2 -
: : : g,
- o 2 = Keith 2
I Bk €55, gards
: , Wil £ % rife dobbh 558
5 = » - 2
m IM S oo ”avv
v o E38c8 - S L CeeREr mmmmmmcua
; T
5 ﬁ.s zo% ssa 2 & g 4

+.

1 -]
e S K

wummmumagammmmmmmm SEANIARNNT TSI DA

[ Den ban ban Dan Dan b ben han Dan ban b han ban ban ban an band e R R R B R T R R L e R e R e e e ]

888888888888888888 838838883888888388
 BARGGENBLR=NRENRN RGP YT PP P TR T AL RS R T S RSB ER RN

|l.111111111111111-I.1111111111111111111111llll Tl g = ] o ) Tl o o= =
L R K B Ko K R e B R e R B D K R R B e R R B e e R e e R e e e e e e e e e Lo Lo e L L Lae K L B e e R e e R e )

§ &

000176 001004
000100 177822
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177560

0o10s2
011706
177536

000001 0010Se

011706

000014
000015
1774

177506
177500

011706

0o10s2

1774942

0oi0s2
011706
177420

0010S2
011706

MO2

O1-FEB-77 08:S51 PRGE 17-6

EMT +0
MESI
ENT +0
MES2
EMT +0
ME
HAL
STP1: TST aLPS
% STP2
RROR \N
ERRO: MOV 80, ERCOUNT
N=N+1
JSR %5 . STRER
BR STP1
STP2: T1STB afPs
I STP3
SERROR \N
ERRL: MOV s, ERCOUNT
N=N+1
JSR %S5.STRER
EY STP2
STP3: +0
MESH
HALT
STPY:
MOV $14,3LPB
MOV 815 aLPB
ST
BNI
SERROR \N
ERR2: MOV .2, ERCOUNT
N=N+1
JSR %S, STRER
ﬁ STPY
STPS: T +0
MESH
HALT
STPSA: TST 3LPS
BPL E;PSB
ERR3: MOV 83, ERCOUNT
g
STPSB: TSTB 31.95
e
ERRY: ", ERCOUNT
= —
E3pet
STPSC: EMT +0
MESS

; TYPE DIRGNOSTIC TITLE
; TYPE RESTART RDDRESS INFO
s TYPE_MESSAGE

D%S? CONTINUE WHEN RERDY TO START TEST

TEST FOR ERROR
NO ERROR TEST FOR RERDY

sSET UP ERROR COUNT O
;REPORT ERROR BIT SET
;GO TEST FOR ERROR
; TEST FOR_RERDY
: Y SET 0K
;SET UP ERROR COUNT 1|
REPORT REH)Y NOT SET
(f‘O TEST
PRINTER G( “READY SET™ TRY TORN PAPER SWITCH
mss CONTINUE WHEN REARDY
;SEND R “FF™ TO THE PRINTER
RTT?PT “FF" SENDING A "CR"
.amncu IF ERROR SET
;SET UP ERROR COUNT 2
&QT ERROR NOT SET
RROR SET OK - TURN ON LINE
lﬂIT FOR OPERATOR
; TEST FOR ERROR
;NO ERROR CONTINUE
;SET UP ERROR COUNT 3
T ERROR SET
;# ON ERROR
s TEST RERDY
;READY SET 0K
;SET UP ERROR COUNT 4
W ER% NOT SET
’#YPE o

s READY SET OK = TRY DRUM GATE SWITCH

SEG 002S
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1219 1402° 000000
1559 177370
2 B B
(1; 00iNl2 mam 00000S 0010Se
| 001420 011706
{25 m{:a 000767
| 81‘1% 6131%
1228 001432 000000
1229
|
1231
1232
1233
12
1235 0018434 00000S
1236 001436 008777 177336
1 001442 100006
l.(l) im 000006 001052
1239 001452 004537 011706
1240 001456 000766
{2‘41
124
1294 001460 00000S
ifs @i I i
1247 ml::%
EH 001870 012737 000007 001052
1248 81‘176 % 011706
ia'ﬂ 1502
1251
= e w9y
B B T e
} {515 im 177256
5 B 0000
EH 1 0127317 000010 0010S2
{253 misaa 011706
2 B m?ﬂlg’% o
(] gisw ioooos
El; 001546 012737 000011 0010S2
| 001554 011706
1264 001560 000751

NO2

O1-FEB-77 08:51 PAGE 17-7

STP6: g{ m

seaaoa \N
ERRS: ygg“ .S, ERCOUNT
%5, STRER
BR STP6
STP?7: ENMT +0
MESH
HALT

; DEPRESS CONTINUE WHEN RERDY

i BRANCh T “ERROR SET

;SEY UP ERROR COUNT S

" ;REPORT ERROR NOT SET

sLOOP ON ERROR

'%% TURN ON LINE

;DEPRESS CONTINUE WHEN READY

TEST
PERF&E PRELIMINARY COMMAND AND REGISTER TESTING.

; IS THE PRINTER FREE OF ERRORS
TEST1: RESET

ST aLPS
Iﬁsrxn
ERRG: MOV %6, ERCOUNT
N=N+1
JSR %5, STRER
~ BR TEST1

; IS READY SET (NO ERRORS EXIST)
TESTIA: RESET
1ST8 ?.PS
"~ BMI ESTIB
SERROR \N

;SET UP ERROR COUNT &

; REPORT ERROR SET
;LOOP ON ERROR

;CLEAR THE HE WORLD
gnov SET! PRINTER OK

ERR7: ,,"'9",,,1 87, ERCOUNT :SET UP ERROR COUNT 7
JSR %5, STRER sREPORT READY NOT SET
TESTIA :LOOP ON ERROR
;DOES LOADING THE BUFFER RESET READY
TESTIB: S8 PB*aiee %ﬁ"m RETURN INTO BUFFER
1STB  aLPS : IS RERDY CLEAR
LP1 :RERDY 10 CLEAR OK!
ERR10: ngxﬂ 810,  ERCOUNT sSET UP ERROR COUNT 10
JSR 43 ?ISE“ s REPORT nEnov STILL SET
LP1: ?gr § 58”»& mlmsm”on
wa :NO ERROR CONTINUE
ERR1L: :'30-:41 m ERCOUNT :SET UP ERROR COUNT 11
JSR %5, STRER s REPORT ERROR OCCURRED
BR TEST18 :LOOP ON ERROR

SEG 0026
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Pll (1] 77 08:

1265 81 1 177212

12&; 1 100411

lge 1 00104

iasq i oy

zx; 1 0127:1!; 000012 001052
1 001604 011706

i 001610

1273

1274

1275

i

11. m{sxz 012777 002076 iggég
2 Bl Mer M

{% misaz 100006

H; 81& m 000013 001052
{%! m}wz 004537 011706
RS

je DI

(1) 001 012737 000014 0010S2

(1) 000015

1288 00! 011706

iem i

21; 001672 0127371 00001S 001052
12&1 OO 1% 81% 000340

1292 001

{B mim 010746

() BBi703 Booobs 000006

i B By oo s
iaeg 001724 082777 000100 177046
1297

1593 o017

(1) 001732

(4 8627:1’; 000016 001052
1300 001740 01274 000300

D 0ot gyg76

51; 8{7% 16 000006

{% ﬁig % 000100 177016
1304 001764 8%9 000100 177006

BO3

01-FEB-77 08:S1 PAGE 17-8
LP2: TSTB
BMI &‘S?IC

ERRIZ:

; CHECK INTERRUPT LEVEL
; THE PRINTER SHOULD BE AT LEVEL

; TEST THAT THE PRINTER WILL NOT

TESTIC: MOV 8INTIC, 3PTRVEC
ngv u;g.#m
ST aL
BPL L\:B
ERR13: genuu 813,  ERCOUNT
Jsa1 %S, STRER
TESTIC
LP3: gm 1&
BRI LP3X
SERROR \N
ERRIN: MOV 814,  ERCOUNT
?am TRER
B e TRSTIC
LP3X:
ERRIS: MOV us, ERCOUNT
N=N+1
MOV 8340, - (SP)
SSETPSH
T
i
BIS $100, aLPS
NOP
BIC #100,3LPS
:TEST THAT THE PRINTER WILL NOT
\N
ERR1G: MOV 816,  ERCOUNT
N=N+1
MOV #300, -(SP)
BV pe,-(SP)
iRITJD .s:csg
BI #100, 3LPS
NOP
BIC #100, 3LPS

SEQ 0027

15, P Tk e
g?:ﬂg gl‘?LL BUSY WAIT
;SET UP ERROR COUNT 12

; ERROR REPORT TIME OUT
;LOOP ON ERROR

OF PRINTER

Y

INTERRUPT AT LEVEL 7

SET UP_INT VECTOR
PR

;SET UP ERROR COUNT 13
; REPORT ERROR SET

1o

¥ SET 0K
;SET UP ERROR COUNT 14

; T Y NOT SET
1508 O ERROR

;SET UP ERROR COUNT 1S
; LOCKUP PROCESSOR, NEW PRIORITY

MVE PRESENT LOCATION TO STACK
UP FOR NEXT INSTRUCTION

tCORD_PSM
: Itmm INTO ENABLE
:CLERR PRINTER INT. ENABLE
INTERRUPT AT LEVEL 6

:SET UP ERROR COUNT 16
:SET PROCESSOR PRIORITY LEVEL &
: MOVE T LOCATION TO STACK
:GET w"'f%" NEXT INSTRUCTION
mITPSﬂ'nEa INT ENRBLE
:CLEAR PRINTER INT. ENABLE
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1308
1305
1309
1 001772
(1) 001772 012737 000017
(1) 000020
1310 012746 000240
1311
(1) 1
(1) 16 000006
(1) 000002
{gig 0se777 000100
1314 R 000100
1315
131
131
1318
1319 manaa
(1) 012737 000020
B ore B o
1357 Dooom
(1) 0020MY 010746
(1) 0020M6 062716 000006
(1) 000002
& B B oo
1323
1324 00206M 0N2777 100
1325 002072 000137 002110
1326
1327
1328
1329
1330 002076 022626
133 002100 004537 011706
i 002104 000137 O0016l2
1334
335
133%
337 002110 012777 002230
1338 lg 012777
339 1 005777 176650
1340 130 100006
1341 002132
fi; 002132 012737 000021
1 140 % 011706
2 Eo e O
1345 l;g 1%‘0&
1346 15M
1S4 012737 000022

X oY
e
—

27(1006)

0o010se

176756
176746

0o10Sse

176716
176706

0010s2

CO3
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; TJEST _THAT THE PR%NTER WILL NOT INT. AT

; PROCESSOR LEVEL
SERROR \N

ERR17: &1 817, ERCOUNT ;SET UP ERROR COUNT 17
?Q!V 8240, -(SP) sSET UP PROCESSOR TO LEVEL S
MOV PC,-(SP) T LOCATION TO STACK
’F‘I%II) 86, (SP) SET lPPRF%NIEXT INSTRUCTION
BIS #100,3LPS SET PRINTER INT ENABLE
NOP ,m T

INT ENRBLE PRINTER OK

TEET THAT PRIN R WILL NOT INTERRLPT
THE S AT LEVEL 4

SERROR

ERR20 nov1 oeo ERCOUNT :SET UP ERROR COUNT 20
g&v $200, - (SP) :SET PROCESSOR TO LEVEL 4
MOV - PC,-(SP) :MOVE PRESENT LOCATION TO STACK
ADD 86, (SP) *SET UP FOR NEXT INSTRUCTION
RTI ; LOAD p:su
g(xg #100, 3LPS %Ir INTER INT. ENRBLE
BI 8100, 3LPS :CLERR PRINTER INT ENRBLE
mg TESTID :PRINTER OK CONTINUE

s IN T HANDLE FOR TESTIC

RESTORE STACK AND REPORT ERROR

INTIC: CMP (B)4+,(B)+ s RESTORE STACK
JSR %S, STRER s REPORT ERROR

rsénc s RE-ENTER TESTIC

; TEST THE ABILITY N THE PRINTER TO INTERRUPT
sAT PRIORITY LEVEL Y4

TESTID: MOV $INTID,PTRVEC ;SET UP INTERRUPT VECTOR
MOV mo,gmpsu :LOCK UP PRIORITIES
ST aLPS IS Tl% A PRINTER ERROR
BPL LPY
SERROR \N
ERR21: go_'v.z+ 1 821,  ERCOUNT :SET UP ERROR COUNT 21
JSR %S, STRER nspom PRINTER ERROR
BR TESTID :LOOP ON ERROR
LP4: TSTB  aLPS : 1S READY
BMI LPS :YES - PRIN ER RERDY
SERROR \N
ERR22: ﬂu 822,  ERCOUNT :SET UP ERROR COUNT 22

SEQ 008
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11  01-FEB-77 08:48 SEG 0029
002162 0ONS37 011706 gﬁsn %ﬂgen :REPORT READY NOT SET
X: g 8‘1’2@ 000140 LPS: ggng 140, -(SP) WPSN&ITY 70 LEVEL 3

N 01074 MOV PC,~-(SP) L 10 STACK

m 000006 E?? #6, (SP) ssmuﬁﬁn x*u"ré%cglgu
002208 052777 000100 176566 BIS £100, 3LPS :SET PRINTER INTERRUPT ENABLE
002212 000240 @P sWAIT
D022 1M RROR \N
002214 012737 000023 001052 ERR23: ggxﬂ 823,  ERCOUNT :SET UP ERROR COUNT 23
02?22 % 011706 JSR %5, STAER :REPORT ERROR
002226 TESTID :LOOP ON ERROR
: INTERRUPT HANDLER FOR TESTID
002230 INTID: CMP (B)+, ()4 :RE
0003 ﬁ%% 000100 176540 BIC uoo aLPs ,cuﬁ%a ?m ENABLE FOR PRINTER
002240 012746 000000 & -{sp :CLEARR PROCESSOR STATUS
1 MOV ,- L

e il W SRR
000002 RTI
002254 012777 012706 176546 MOV 812706, 3PTRVEC nzsn msmucuou AT 200
002262 012777 001000 176542 MOV 81000, 9PTRPSW  ;RESET INSTRUCTION AT 202

GET INITIAL SWR VALUE
; IF THERE IS NO H/W SWR

022737 000176 001004 CMP 176, SWR :5/W SWR ?
001044 BNE SKIP :NO- CONTINUE
W 1 LR 56 INITIALIZE INTERRUPT ROUTINE
001066 LR GITS :
00S037 001072 gts :
8‘1’% 8685." MOV ,-ESP; . : SAVE &ECTOR
gi% % 000034 283 ﬁkm 24 gg‘r'tw NEW VECTOR
1 000300 000036 ngg oatT:o,ae :SET UP NEW gsl_ctoa
iz Mo B RERE sourine
By B B
sy o o It IO e
160 176424 MOV 100, 3TKS INTERRUPT
000001 WT: WAIT
000240 NOP
m 000001 001070 CMP 81, SIGNAL :SWR VALUE ENTERED ?
1 BEQ WT :NO- WAIT
000240 SKIP:  NOP




SR e

—
P4V Il P
Bt o fpr Pommt P oo
N =D

s p
£
e e
£W

-

—
£
e

¢

124

W

EERA
g3

i

27(1006)

001004
176314

003232
176244

001004
176234

176214

i

001004

176154

003230
003232

01-FEB-77 08:51 PRGE 17-11
1 MINUTE PRINT SPEED CHECK
r A KW1l-L OR KW1l-P ARE
FOR TIMING OF THE PR
cn.cmv: MOV SRTI, 386
MOV 6, by
%ge 3LKS
BCS 18
‘ctua I
MP KW11L
18: SEC
TSTB  JPLKS
acg SWTIME
CL M
INP KW11P
SWTIME: SENABLE
g n?s SWR
I aTKS
CLR meﬁ
JSR 74, TYPINT .
ELR aoﬁ
NT
rtsc DIA
18: an :s:m JSKR
BEQ
IMP
:START FOR KW11-P.....
KW1lP: SENRBLE
E'rg ms SWR
I arxs :
CLR
’{% /H”?#PINT
MOV nmcm acsm
% e
MOV KS
IMP
:START FOR KWll-L.....
KW1lL: SENABLE
CHP ogs,sun
B'E i ;sz
MOV | boo %6
MOV MINCNT, CNTR
MOV LKS, DIA

EO3

T_AVAILABLE,
NTER.

;SET TRAP TO RETURN

THE SR BITO IS USED

KHH-L AVRAILABLE?

%éEKHllL Famﬁl ne MR

1l M"f% nsc ron nnxuc
nséervzcr
:USE KW11-P FOR nnxuc

w &%mn INTERRUPT

; CLEAR LENE COUNT
'}5&7 TRAP VECTOR TO HALT

;PRINT CI'ECK USING MANUAL TIMING
S5 gy ROORE
WRIT FOR START

STRRT PRINTING

"0' cg"né%ﬁmo INTERRUPT

s CLEAR Lhi COUNT

;RESET STRCK

S Tae P ke AdDiess
12TRRT CLOCK

s START PRINTING

:S/W SWR ?
:NO= CONTINUE
ENABLE KEYBOARD INTERRUPT
: CLEAR LENE COUNT

;RESET STRCK
iSET CLOCK COUNT
:STORE LKS RDDRESS

SEG 0030
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MAINDEC-11-DZLPK-E-D  MACYll 27(1006) O01-FEB-77 08:51 PAGE 17-12

DZLPKF.P11 01-FEB-77 08:48

1442 002674 012777 000100 176124 MOV #100, 3LKS sENABLE CLOCK INTERRUPT
:PRINTING ROUTINE.....
% 020000 176074 STARO: gg: ogwasm ; CHECK crllga%ser
i
L omeEm B e g
ﬁxgg 000200 ioso STARDA: & %ﬁ R 5 CHECK
195 008 BI0ES stamoc: Mov LEcoim GYRGHR  (SET FIRST CHAR IF LPIY
032777 002000 176024 STAROS: E’;T .emégasm :CHECK FOR NEW DRUM(LP14)/0LD DRUM
8% Doais mmag ﬁ oy NIT TABLE POINTER
Bi% %ﬂ % STARA: MOV mng? H w naf
017737 17{0« m{mo MOV Lais E &&%m TABLE
Bry Biks BikE 5. & Litdw Qﬁ&n { PPRAL T ChaT
003004 BGT STAR :YES, BRANCH
030X %;% 001062 001040 %n N : ,uﬁo““ GAL
J30M0 013777 %i&q 175734 STARI: nog cmcsuT,a.Pa ;Lom LE ;
052 001410 256 s;mata W x'r' oe:: LINE
1%3 ﬁ @ T— gﬁ% grcx 'WIEM DONE GROUP
1'47 ’ 000002 001054 c}o,g ﬁh?u ggthIz TO TRBLE POINTER
147.*. m gzg muuamg STARED: INC LINCNT ;:w%n LINE COUNT
1473 003100 012777 000012 175674 MOV 812,3LPB {SEND LF
1474 %% ?u%r
(1) 106 105777 175666 S 3LPS : TEST RERDY
7 GOl4 Gi2ry 00000 175662 BT #817T0.354R 15«;11 BRONTT DY
1476 0031 %12450 géo t':gnvgf gp H
}3% 003124 000137 002752 JHP STAROB cou'rmue
}& :LP14 PRINTING ROUTINE
1481 003130 012737 000204 001036 TIMTST: MOV 8132. ,CHRCNT  ;SET CHARACTER COUNT
iwea maix 00533 %i% A ocng s;% - :GET NEXT srmnm CHARACTER
] %@ @ o XN égetom:”xﬁ
iwes ouai %iusa 001054 gge NUMCHR, m&ﬁ r
1 E& W 001 86333 ?ﬁisra: CHP &3@ 3 e TER ?
i:ﬁ %iﬁ! M 001062 001040 mncm CHRGEN m LE’&L
1490 013777 001040 175570 1S: MOV CHRGEN. 3LPB
T B e oo
1493 005337 001040 DEC CHRGEN :GET NEXT CHARACTER
1494 003224 000760 TMTST1: BR TMTST2 s CONT INUE

SEG 0031
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MAINDEC-11-DZLPK-E-D MACY1l 27(1006) O0l1-FEB-77 08:51 PRGE 17-13

P11  O01-FEB-77 08:48 SEG 0032
14 ‘
1497 003226 007020 MINCNT: 7020
1498 003230 000000 CNTR: O
1499 003232 000002 DIAR: 2
1207
i% sNOTE -- PLACE S670 (8) IN MINCNT FOR 50 HZ. LINE FREQUENCY !!!
{% sLINE CLOCK SERVICE ROUTINE FOR KW1l-L
}% 003234 mﬁgz 003230 LKSRV: &eg gum . Eﬁ?’r‘sx NT g%}sn
ig mnnaag %ooz RTI . s RETURN
1510
igié :ROUNTINE TO PRINT NUMBER OF LINES PRINTED IN 1 MINUTE
1513 003244 042777 000100 177760 CONVRT: BIC #100, 30IA 0CK INTERRUPT IF CLOCK AVAILABLE
1514 ouggg 011622 CLR TYPDAT - CLEAR oic}w
isis %maass m‘n W 001042 1S E,?,Y uoo tx“‘ucm ga TR Po&msn
éfa 162737 0OOIY4 0O1042 | Eﬁé énn LINCNT "ﬁm “EE " —
1 ; vponf W&? 'S DIGIT
818 g ey Ol i i
1S2] 003306 062737 000060 011622 2§: ADD 860, TYPDAT ASCII
= B N9 b B rar. ég coen
1524 (00332 000012 00 : CHP no uucm HEN 107
ool e S M T orelr

(N14 44

1§ ﬁ 3”1”1522” INC vgnhlf TEN’S DIGIT
1 00334 BR ,com NUE CONVERSION
{szs 003350 ml.z?a? axlnso 011622 4S: ADD osorvpom ’r Ixh
1& 136¢ 61% %1355 011627 nov:E %T TeRoat & -E DIGIT
1532 003370 062737 000060 011622 ADD caowﬁom :MAKE ASCII
1&4 113723 011622 rvpbm (%3)+ ;; vg IGIT
isas 1134 ﬁgu : TYPE
1% @E 812759 013466 011470 MOV mzsun PRTMSG :SET mmsnsprggncs
1 14 004437 011452 JSR RINT' : PRINT PRINTER spesoonuns PRINTER
{ssgg 000137 003444 JMP sx.tucx :NEXT TEST
1540
1541
1542 24 PATTB: 40
e s W
i 00 e B
1547 0O 1 113
1848 noau% 72
%gusg 003442 000051 51
1551 :CHECK TOP OF FORM SWITCH




MAI C-ll-DZLPK él
P11 -77 08:4

1552

1553

(1) ggg::: 382737 000176

%1} 003452 1003 .

& e B A

1556

lﬁz m‘iﬁ

L e B o

} I 003S02 011706

}Sbll uuasis ﬁm 004002

I

1564 11141

2 g

1 1

1 105714

i eET pi

1571 % 104000

1572 013206

1573 003554 %

5 B2 B o

1576 012737 01

i% 100006 ’

7 g b

(1) 800025

1580 003606 004537 011706

iggé {s 012777 00001M

1583

Ei; 105777 175152

= 828 o8 s

1 004000

4}

2 8 B e

iga ¥ 8 013260

2 8w RS

5 e |

= B i

A

1598

27(1006)

001004
175336

0010s2

001042

011470

0010se

175160

HO3

01-FEB-77 08:S1 PRAGE 17-14

SLEWCK:

ERR2Y:

SLuW1l:

SLUWIA:

ERR2S:

SLue:

DAVAV:

SENRBLE
cMP

i3

176, SWR :S/W SWR ?
.+10 :NO- CONTINUE
#100, 3TKS ENRBLE KEYBOARD INTERRUPT
%4, TYPINT
%5, PRTINT ;mnm.ize PRINTER
§hh :BRANCH IF OK
#24,  ERCOUNT :SET UP ERROR COUNT 24
%S, STRER nsmpgn& PRI NOT RERDY
SFFTAB,LINCNT  ;LINE COUNT FOR SWITCH SETTING
SFFSET. %4 s INIT SWITCH rrxuc TRBLE POINTER
sMESS, %3 INIT MESSAGE
sMES10, %2 NIE
533'57 ; PgT SWITCH SETTINGS INTO MESSAGES
fg;;i,(z3)+ s INCREMENT POINTERS
(74) : DONE nov;uc ?mcu SETTINGS TO MSG’S?
- e POINTER SETCFOR NEXT SWITCH SETTING
+0 : egEE ssggin

ser TOP OF FORM SWIT -

WAIT FOR opsmron T0 ssr SWITCH

SLINCNT ;cu:cx LINE
SLW1A ; BRANCH 1F zzno
SMES13,PRTMSG  ;CHANGE PRINTER MESSAGE
aLPS s TEST roa ERRORS
5#“2 :BRANCH IF NO ERROR
825,  ERCOUNT :SET UP ERROR COUNT 25
%S, STRER :REPORT ERROR SET

*HALT ON ERROR
814, 3LPB :SEND FF
aLPS re?r nenov
e T FOR RE
%4, RINT s PRINT nzssacs ou LINE PRINTER
:g LINCNT NEXT

tABE, LINCNT

DAVAV xxr
SLINCNT OF THIS SWITCH SETTING?
SLWO xr ITCH SETTING
nnEse,Pnrnsc ’"3ﬁrx CK THIS SETTING

l
RE TT ORM SWITCH
l
i ﬁr o%m
$BIT1Y4, 3SKR : DAVF @p
INDAT :YES ooon
:DONE OPERATOR TESTS - HALT

SEG 0033
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MAINDEC-11-DZLPK-E-D MACYLl 27(1006) Ol1-FEB-77 08:51 PAGE 17-15

DZLPKF.P11  Ol-FEB-77 08:48 SEG 0034
ii& 003720 000137 00YSSO IMP TEST2 :DEPRESS CONTINUE TO START PRINTING TESTS
FFTAB: ?e :LOOP COUNTS FOR SLEW CHECKS
9.
0
4.
0
§:.
3.
42,
0
4g.
2.
0
66.
0
72.
0
m.
FTRBE: O
FFSET: .ASCIZ /3 7 :SWITCH SETTINGS FOR MESSAGES
‘ASCIZ /3.5/
gggg N/
- 75.57
‘ASCIZ /B 7/
‘ASCIZ /7 7
* / /
i
. /11 7
'RSCIZ 712 7
‘ASCIZ /14 7/
| .EVEN
, :CHECK THAT VFU WILL NOT ACCEPT INCOMPLETE DATA
1643 004056 INDAT: SENRBLE
51; 004056 022737 000176 001004 CHP omsun :S/W SWR ?
() m w 000100 174724 BE it ancs 1B a PV TINE c0 TTERRLET
fs 1 Y O0iaa0 001040 ’55 fx' m;rﬂcmcen 11 NTER
6% BB EE MR w00 o B GO eI
164 112 100010 BPL INDATO 'BRANCH IF NO ERROR
1648 004)14 SERROR  \N
(1 004114 012737 000026 001052 ERR26: no_:ﬂ 826,  ERCOUNT sSET UP ERROR COUNT 26
1649 004:22 004537 011706 JSR %5, STRER ;REPORT ERROR SET




JO3

MAINDEC-11-DZLPK-E-D  MACY1l 27(1006) O1-FEB-7? 08:S51 PAGE 17-16
DZLPKF.PI1l  O1-FEB-77 08:48 SEG 0035
1650 004126 000000 HALT sHALT ON ERROR
1 130 INP s RESTART rgr
1 1M 01 174700 607%40 INDATO: MOV mcsu a.Pa : &rr
1 142 37 000002 001040 ADD ;rcx ()
1654 00M1SO 00S777 174664 ST acﬁncsu TEST CHAR
igg i 001408 y INDI -cormmz IF DONE
(1) 186 105777 174616 7518 a.Ps s TEST RERDY
(1) 162 100375 BPL :WAIT FOR RERDY
1620 OO0 Goarly Tuede mo1:  Tor oo y r
1& gm 100410 T Ml frmusn : xr snaonsgn
1660 004176 SERROR \N
fﬁ 004176 % 000027 001052 ERR27: "nng : 827,  ERCOUNT sSET UP ERROR COUNT 27
{g uma?o 011706 g&nT %S, STAER :REPORT ERROR NOT SET
i pip Ol oowoss e o W"“*“
1 08216 | INDAT1: EMT +0
1665 012355 MESA RROR SET OK - CLEAR 3 TURN ON LINE
1666 000000 HALT unxr FOR OPERATOR
1667 ﬁ ?omms WHEN RERDY FOR NEXT TEST
IMP NODAT 5‘ T 5
INDATT: :fss :DATA TABLE FOR ABOVE TEST
3

; CHECK THAT CHANNELS WITH NO STOP BITS CAUSE ERRORS IF CHANNEL SELECTED

FERERRRRE
SoH B id

NODAT:
EB azem'/l 000176 001004 Egm"m cirg.sua ;%_u ng?“
1& Ez% ono‘x‘oo 174536 ?’x% ‘q arﬁ 'E ?&momo INTERRUPT
1& §1ug§ m )01054 @ %#acm T PAPER INSTRUCTION
isaa e 1 0070 001090  NODOA: TS¥ 3, CHRGEN i ;Tr%z POINTER FOR LORD
fe6 o 100007 R, i i
fﬁ 004310 % 000030 001052 ERR30: Nug'rxﬂ 830,  ERCOUNT :SET UP ERROR COUNT 30
{sas 004316 011706 ﬁff %S, STRER nspom monsmsst
i% 8}% % 2 m .aesmm TEST

(TH

I8 Bm uon R PR 0 et
1691 M2 022737 004550 001040 mbonma cmcsn DONE LORD?
igg gg 001405 F" s BRANC W {F DONE
(1) 105777 174422 5 aLPs : TEST RERDY
(1) 004356 100375 :WAIT FOR READY
1694 004360 000137 004302




MAINDEC-11-DZLPK-E-D __ MACY1l 27(1006)
DZLPKF.P11 01-FEB-77 08:48

1695

}6
i€

001054 174410
001036
10&

174370

000031 0010S2

011706

R

001084

004SS0

1728

ST I I

UUUUUL
*ree
UUUUUU

000357

EFFFFREFSRRRRERRERR

5

022737 000176 001004

KO3

01-FEB-77 08:51 PAGE 17-17

SEG 0036
NODATA: MOV STRCHR, aLPB :SEND DATA
CLR CHRCNT s DELAY
18: % cr’ncm
S PS : TEST FOR ERROR SET
BMI r\dﬂooan *BRANCH IF ERROR SET
ERR31: oV 831,  ERCOUNT :SET UP ERROR COUNT 31
g&nr %S, STRER T ERROR NOT SET
TES
NODATI: ﬁi’é ﬁx‘ ;mcn INSTRUCTION
CMP 8214, STRCHR : DONE
gg t2 -tf‘oun r NOT DONE
ME cu:m 8 TRY NEXT CHANNEL
2 G i
NODAT2 ggr +0  dapiie
' ﬁ? eESEa OK - TURN ON LINE
IMP TEST2 : JUMP
NODAT3: gss s START LOAD
0
0
0
0
0
0
0
0
0
0
0
0
E
g
NODATY: 357 :STOP LOARD
s TEST 2
s TESTS INTERFACE AND PRINTER DATR PATHS
WITH ALTERNATING ONES AND ZEROS
TEST2: SENARBLE
CNP 176, SWR :S/W SWR ?
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LO3

1-DZLPK-E-D  MACY1l 27(1006) O01-FEB-77 08:51 PAGE 17-18
1  01-FEB-77 08:46 SEQ 0037
N }'. 'NO‘ c T
D040 85% 000100 174232 g'x? 68 arxs Eemg" Ké%am INTERRUPT
Smra Jg zq TYPINT
11346 7 %S’ PRTINT : INITIALIZE PRINTER
BR ra'ranx :BRANCH IF OK
(N ) (N )
B0460C 8127' fg 000032 001052 ERR32: gs'v"':" £32,  ERCOUNT :SET UP ERROR COUNT 32
004606 004537 011706 JSR %S, STRER :REPORT PRINTER NOT READY
00v612 000000 HAL T *HALT ON ERROR
82“ TST2AX: SPRINT \M
14 013737 014514 014002 MOV TNO2, MES1S :SET TEST NUMBER FOR MESSAGE
004622 % 011422 '{1 . %4, PRNNT :PRINT TEST NUMBER
1 177740 001044 MOV . ,CYCONT T UP LINE FOR 32 LINES
m 81 1 %mss MOV , CHRCNT % cmk caﬁ?"m
OOMEM2 013737 gg’ 001054 e rTmTf scmsu.smun rsgrmr SWITCH ro U
M &’ﬂ | uil. LF !NO ERROR muu:
g& 012737 000033 001052 ERR33 novIIE 1: 833,  ERCOUNT :SET UP ERROR COUNT 33
S 011706 J %S, STRER . ERROR SET
gﬁ'ﬁ % n&r ) sz"E' ?' ON ERROR
004672 *300 hmss LP2B: JMP 3STRCHR :LOAD CHAR
004676, m:r;a? 720 001054 TeR: MOV RCHRSW,STRCHR  ;RESET CHAR. SWITCH
004704 012737 000125 001050 MOV 8125, SAVE :STORE CHAR
00N712 000137 736 INP TR :LORD CHAR
00716 DO4676 SCHRSW: T2A
m-oras 004722 RCHRSW: TIA
(101, ] 1 7 1054 TIAR: MOV TRCHR T CHAR. SWITCH TO U
cm;g 31% 1 17&% e % ose“gb? gono CHAR
@ﬁ % o1 e - W E'Iuc CRARACTER COUNT
750 001 BNE 3R : CONTINUE
go' 012777 000012 174022 novIT s12,3LPB :SEND LF
105777 174014 %a a.Ps s TEST READY
764 BPL :WAIT FOR READY
% 77574 001036 MOV 0-132 ,CHRCNT  :RESET CHAR COUNT
1044 INC cvccm s INC CYCLE COUNT
00S000 001356 = R HIGTZ . Eormme IF uor DONE
002010 o726, Ci0000 Bhe %Eéré otk Y
s TEST 3
s TEST cn-maggg COMPARATOR WITH ALTERNATE LINES OF
:ALL CHARAC AND ILLEGAL CHARACTERS
00501 TEST3: SENABLE
00S012 022737 000176 001004 CHP 8176, SWR :S/W SWR ?
100 173770 BN uog aTKS EOM&. e xrl:“vaomo INTERRUPT
004437 011472 JSR %4, TYPINT




MAINDEC-11-DZLPK-E-D  MACY1l
DZLPKF.P11 01-FEB-77 08:48

o
&

790
(1)

()

ig 177765
179N mii
1 173700
7% B%2ia0

1797 005102

(1) 005102 000034
&

1 005110 011706
1

1 905116 001040
{ 1 ::- 001036
i G2 0P mio
1

1805 005144

1 14 000200
1 184

1809 Of f 000140
1810 -’--

UL R

006208

000012

Seosenie B SONRE SS
:

28
2

27(1006)

014002
001044

001036
001040

0010s2
173656
173640
001040

001040

173602

0010S2

173540
001040
001040
001040
000040
173470
01040

173440

MO3

01-FEB-7?7 08:51 PAGE 17-18
AR "': 15
JSR xw.shm?
M=M+ 1
MOV :;13,cvccm
T280: 8-132.
T280A: MOV CHRGEN
TeBl: m
L
SERROR N

HALT
LP2E: MOV .. CHRGEN,aLPB

e e
. § 9200, CHRGEN
5 ﬁxﬂ
T2828: %s :%o%hmn
Teg2: MOV ,aLPB
TSTB  aLPS
: g; M
%E' T
 Bon &
ERR3S: 435, Encoum
N=N+1
IR ¥S,STAER
LDCH: MOV  CHRGEN,3LPB
TeBd: ING  CHRGEN.
gkﬁo’ z%cmcsu
Iﬁqcmceu
BEQ 1284
L .
Brt $81713, 3SR
BIs & :cmeen
BEQ
TeBS: MOV 812,3LPB
SWAIT

g%}mﬁgsm FOR MESSAGE

T NUMBER
SET 2l LINES

C}&Em FsaRST TO GIVE BLANK LINE

‘g Pﬁﬁgmmvs AN ERROR
;SET UP ERROR COUNT 34

’“rma@?‘

:chu. ?

:SET UP ERROR COUNT 35
; (Tm SET
: TRANSMIT CHARACTER
'r’t? %m FEED
; TEST FOR FORM FEED
:?ﬂ? foa CARRIAGE RETURN
sSKIP IF CR

ﬁ%ﬂ{&dl’éﬂﬂﬁuﬂﬂ. CHAR
CHAR SET

Fullirs

émﬂL}F NOT

SEG 0038




MAINDEC-11-DZLPK-E-D  MACYIl
DZLPKF.P11  O01-FEB-77 08:48
:n 173432
b 1o
1839 010000
i
14
1843
184,
1545
1646
m 000176
(1 1
1659 g774%2
wii
i e
1849 1
131 5
12 17
1854
1855
51; 000036
{é 011706
1 8SE
182
o i
i w10
1665
1866 000015
1867
(1) 173230

27(1006)

173420

NO3
01-FEB-77 08:51 PAGE 17-20
1ST8 1:5
E ?vccm
280
g‘r canga.asua
TEST
;TEST 4
*OVER PRINT TEST
:OVER PRINT FULL
P . 176, SR
5 i
B s
?g xq,th?
p=M+
MOV 8-24. ,LINCNT .
MOV 8-2, CYCONT
MOV STRCHR
CR: MOV ?—ﬁe.,cmcm
CRO:  TST aL
SERROR <N
ERR36: MOV 836,  ERCOUNT
N=N+1
JSR %S, STRER
il A1
CR3: MOV '
INC CHRCAT
gr: CRO
NG CYCCNT
BEQ CRS
MOV #15,3LPB
SWAIT
gra aLPS
L =

gL

LINES OF ALTERNATING E'S AND SPACES

:S/W SWR ?

:Eow KEVEGARD INTERRUPT

iBRINT TEST NOFRBER . o

;SET UP LINE COUNT FOR 24 LINES
;SET UP CYCLE COUNT -

:SET CHAR TAG TO SPACE
;EET CHAR COUNT
s TEST F

sSET.UP ERROR COUNT 36
;REPORT ERROR SET

sHALT tlm ERROR
;W %cu T0 SPACE
Burre

CHAR COUNT
IF NOT

3 CYC%EOgEUNT
;BRANCH IF FINISHED OVERPRINTS
:SEND CR

MBTT FOR-READY

SEG 0039




MRINDEC-11-DZLPK
DZLPKF .P11 0l

1869 000137
1373

1671 02ses

MACY1l 27(1006)
08:48

001080

ll...

‘
UJUUUSU

01-FEB-77 08:51

JNP
MOV
MOV

BO4

PRGE 18

CR
CHRS, STRCHR

40, SAVE

SEG 0040
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MAINDEC-11-DZLPK-E-D _ MACY1l 27(1006) O1-FEB-77 08:S1 PRAGE 19
DZLPKF.P11 01-FEB-77 08:48 SEG 0041

im 00SS72 000137 0O0SSIN P CR3 s CONTINUE
| JOSS57¢ CHRS:

i o5 % CHRE.  CR

im g&xﬁ 1 000012 173172 CRS: ﬂovIT $12,3LPB :SEND LF

(1) 005610 105777 17316M %‘?’a a.Ps : TEST RERDY

gB BN 5 o mow B g MR

1& & 1 177574 001036 MOV 8-132. , CHRONT %&1 CHAR COUNT

1g 001042 INC LINCNT s INCREMENT LINE COUNT

1 001326 CR3 :BRANCH IF NOT DONE

1883 032777 010000 173136 Bl 88IT12, 3SWR :LOOP ON TEST?

ig 005646 001247 BNE CHRCHK :YES, LOOP

1886

1887

1888 :TEST 5

1889 :SHUTTLE POSITIONING TEST

1890 :SENDS PRIRS OF E’'S, THEN OVER PRINTS THEM WITH SPACES AND ADDS ANOTHER




MAINDEC-11-DZLPK-E-D  MACY1l
DZLPKF.P11  01-FEB-77 08:48
iaqs
1895
1898 00SESO
h g Eih
(1) 000100
}g 00¥437 011472
(1) 005672 013737 014522
p; 005700 37 011422
{ﬁl 00S704 i iﬂm
1903 O0e7e8 015797 |
%g 00S726 013737 nm
L LIS
1306 00574 0ior3r OooodC
1907 00S7S0 000406
1908 005752 012737 00010S

27(1006)

DO4

01-FEB-77 08:51 PRGE 23

;PRIR OF

AR G Sl Rl PRIR TR L o S

OVRPRT:

OVRY:

SENRBLE

u , SWR :S/W SWR ?
:NO- CONTINUE

og arﬁ :ENRBLE KEYBOARD INTERRUPT
mos MES!S :SET TEST NUMBER FOR MESSAGE
%4, PRNNT sPRINT TEST NUMBER
:—iz,.,t.mcmT sq LINE COUNT FOR 16 LINES
._aagm:um gr CEYCLE| ":coum:L FOR A an OF E’'S
CHRONT,STROCNT  :NO. CHARS LEFT TO PRINT
133, ,8TRCNT  ;NO. SPACES +1
$40 N SEND SPACE
OVR2 : BRANCH
#1085, CHRGEN :SEND E

SEG 0042




. MAINDEC-11-DZLPK-E-D  MACY1l 27(1006) O1-FEB-77 08:51 PAGE 24

EO4

- DZLPKF.P11 01-FEB-77 08:48

DI — ——

1910
3
21

(1)
1914

1915
1316

00S760 013777 001040 173014 OVRl: MOV CHRGEN, dLPB ;LORD BUFFER

005766 173006 OvR2: TST a.v;g ; TEST FOR_ERROR

g;:’r“z 1 (\)N ;BRANCH IF NO ERROR

00S774 012737 000037 001052 ERR37: N'?Nﬂ 837, ERCOUNT ;SET UP ERROR COUNT 37
006002 011706 JSR %5,STRER ; REPORT ERROR SET

006006 HALT

006010 005337 0010S6 OVR3: DEC STRCNT ; DECREMENT SPACE COUNTER

SEG 0043




MAINDEC-11-DZLPK-E-D MRCY1l 27(1006)
DZLPKF.P11 01-FEB-77 08:48

1919 006014 003361

FO4

01-FEB-77 08:51 PRGE 26

BGT OVRI

;BRANCH IF NOT DONE SPACES

— —— ——— - —

SEG 0044

O e ——— ——a——




 MAINDEC-11-DZLPK-E-D onscvéx 27(1006)

—— - — e —— - —

DZLPKF.P11 01-FEB-77

1921 6
3 B B o

005237 001044

GO4

01-FEB-77 08:51 PRGE 27

BEQ OVRY
oS SRe

OVRS: INC CYCCNT.

H_IF NOT FIRST E

MENT ?UN

H_IF LINE
INCREHENT CYCLE COUNT

SEG 004S

e ———
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MAINDEC-11-DZLPK-E-D MACY11 27(1006)
01-FEB-77 08:48

DZLPKF.P11

~
Pt s
Nt s

o—o—ao—v—
%.—m

1

1936
1937
1938

E._s&._
L
.
NN’
1,0,

001
0l

105777

e
B

i

00S03
00S037

000015

172740

001042

001040
001036

HO4

01-FEB-77 08:51 PAGE 28

OVRI
$15,3LPB
s
CHRCNT
OVRO
LINCNT
OVREXT

81, LINCNT
ovR

8115, CHRGEN
g-xaé CHRCNT

CYCCNT

;CONTINUE SENDING E’S IF NOT DONE
; SEND CR

; TEST RERDY
sWAIT F RERDY
;LINE

-no m.c ovzn PRINT
; YE } #Irc COUNT
.Ex 1 1

'Wﬁ&u’ﬂﬁ?

1 SET
CLERR SPRCE COUNT
sCLEAR CYCLE COUNT

SEG 0046




MAINDEC-11-DZLPK-E-D MACY1l 27(1006)
DZLPKF.P11 01-FEB-77 08:48

I04

01-FEB-77 08:51 PRAGE 29

1390 BRI B BB 1raso owe: AV SiEaee

; PRINT #IM OF M'S
;SEND L

SEG 0047




MAINDEC-11-DZLPK-E-D  MACY1l 27(1006)
DZLPKF.P1l  O1-FEB-77 08:48

1994 006132 000137 006042

JO4

01-FEB-77 08:51 PRAGE 3!

JMP OVRE ; CONTINUE

SEG 0048
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5555 |

1950

B
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| MAINDEC-11-DZLPK-E-D  MACY1l 27(1006) O1-FEB-7? 08:51 PAGE 32
01-FEB-77 08:48 :,
010000 172640 OVREXT: BIT  #BITI2,3SWR  ;LOOP ON TEST?
1’"9 832144 88%&41 ovﬁpﬁg’ 5L885

; TEST 6
'PRINT CONTROL TEST
'GENDS FULL LINE OF SAME CHARACTER THEN FULL CHAR SET
 2H0ULD ORLY PRINT THE FIRST 132 CHARACTERS RECEIVED

00017s ootooy Tt RENBLE ,SHR S/H SWR

1 SNE 78 ' NO- Egﬁtiuus
052777 000100 172634 BIS %100, dTKS 'ENRBLE KEYBOARD INTERRUPT

P
L Bt ol
B e
S S

004437 011472 JSR %4, TYPINT

 SEQ 0049

-—— —— e — - - -—




:

8

L L T an )
s Bt
A

Sl

=~
[
Nt ot

AR

LO4

27(1006) O01-FEB-77 08:S51 PAGE 33

-11-DZLPK MACY11
11 m:FES-noa 48 SEG 00SO0
ﬁ{;ﬂ 13737 014524 014002 %m ?" MESIS T TEST NUMBER FOR MESSAGE
176 gmaa g;sa* : ”“Sam? :PRINT TEST NUMBER
DO00B0 001054 MOV sFIRST START
@ ?gesss PRTO: BIT 30,“% ﬁ
1 gg; BEQ xr £ cmns
tn.zzs 1 177641 001034 gﬂov Sg 3 .scacm .ser OVERFLOW COUNT
g .
w 177701 001034 PRT1: MOV 8-63.,SEGCNT  ;SET oM T
12737 177574 001036 PRT2: MOV 8-132 ,CHRCNT  ;SET CHAR COUNT
m % 001040 ngv 'CHRGEN  ;GET_START
1 PRT3: TST : TEST FOR
100006 z'ﬁaoa mm BRANCH IF NO ERROR
012737 000040 001052 ERRYO: "nozx+1 $40,  ERCOUNT :SET UP ERROR COUNT 40
% mnuu 011706 JSR %S, STRER ;mr ERROR SET
ORSA Oi 0777 0OIONO 172500 PRTY: WOV CHRGEN.3LPE LOGO BLFFER
006302 005237 001036 " INC CHRCNT® i1 T
% T PRT ;gam?u IF NOT 132 CHARS
14 Q PRT :START OVERFLOW

s
n
7
g
£
z
z
O
z
B
g
£




MO4

MAINDEC-11-DZLPK-E-D  MACY1l 27(1006) Ol-FEB-77 08:S1 PARGE 34

DZLPKF.P1l  Ol-FEB-77 08:48 SEG 0051
1977 006316 00S237 00103 INC ;sgcgm "‘“"E"‘"’,S"ﬁﬁ%&ém
i ' 172450 E’EIT 812,aLPB 2% EP‘

fl; 1518 aEqu L;s; anov
i 001054 g 240, STROWR Lﬂé EYRRT CRAR SPACE?
1943 001054 CHP os;,smcm Lngt srm'r CHAR 5?
xg gg PR BRANCH
i 001054 %% STRCHR
}g | ﬁ i,.",'g"‘ ;55 I&T NEXT START CHAR
1999 001040 PRTA: MOV 841, CHRGEN m nnsr CHAR IN SET
1390 INP PRTS ; START m
1g 001054 PRTG: MOV 33? STRCHR T 'f’ 0 6
1 INP 0 TINUE
1§ 001054 PRT7: MOV STRCHR 35« §mm CHAR TO SPACE
{ﬂs 172340 PRT8 g'l'; % 9 2, 3SR CK LOOP ON TEST
{ " BNE g*c L' %ﬂ
1 s TEST
1 .nu.nn.s LINE RDVANCE TEST

; TESTS MULTIPLE LINE RDVANCES AND TIMINGS
;PRINTS THE NUMBER OF LINES SKIPPED ON THE LINE PRINTER

MLF: %‘ﬂ.[
8176, SHR ;S/W SHR ?

==HREE
&
o
5
8

ol i T p—

) K ‘E K INTERRUPT
A EESe BT pum vaw  QF idlane -
2005 SPRINT

(1) 013737 014526 014002 MOV mo7 MES1S :SET TEST NUMBER FOR MESSAGE
21; :147 011422 JSR : %4, PRNNT :PRINT TEST NUMBER
% 1 006634 001054 no” v" STABSTR,STRCHR ;FIRST CHAR

1 177574 001036 MLFA: MOV 8- bmcm ser CHAR COUNT

2008 &1) 172332 001040 MOVB *nctd cmn
22 . S
gié ‘1’% ; m.rx c nu r NO ERROR

m m 000041 001052 ERRYI: novl m ERCOUNT sSET UP ERROR COUNT Y41
2013 (0O0BE 011706 JSR %S, STRER ;nspgar ERROR
glq “og BLT T ‘% m

1S (O0B5s 001040 172224 MLF1: MO CHRGEN, 3LPB 'L LR
i‘r’ 006556 001036 é{‘@ CHRCNT' mctracm CHAR COUNT
e W [P o e seidom . nowr 161 AT Lie cow
501 1 BIC 8177 OLucm :
2020 006600 005237 001042 INC LINCNT :R0D 1
2021 % 012777 000012 172170 MLF2: MOV $12,3LPB :SEND LF




—  — o —

MAINDE -u-ozu'x-s-o MACY1l 27(1006)
DZLPKF.P11 . 01-FEB-77 08:48

fl} i 1 172162
001042

204 1367
202s w 37 0010SY4

NO4Y

01-FEB-77 08:51 PAGE 34-1

gr s
DEC LINCNT
BNE MLF2
INC STRCHR

AT FOR_READY

DECREPENT LIIE COUNT
PEXT cmn

SEG 00S2

. -
—




BOS

MAINDEC-11-DZLPK MCYél 27(1006) O01-FEB-77 08:51 PRGE 37
P11 ol 77 08:4

006632 000726 BR MLFA ; CONTINUE

006634 033062 033463 TABSTR: .ASCIZ /272637463540
32463 030064

SEG 00S3

EER
:

x

.EVEN
010000 172124 MLF4: BIT #BIT12, 3SWR ;CHECK LOOP ON TEST
BNE MLF : LOOP

; TEST
sHIGH gEED PRINT TEST

1k

2Rt Anay
BB
:

006662 HSPRT: SENABLE
(1) 00662 022737 000176 001004 CHP 8176, SWR :S/H SWR ?
) & 22 000100 172120 B 100,91 ERBLE KEVBORRD INTERRUPT
2043 00N437 5‘1’?972 Eﬁm x\:%m? '
aum| 704 01 014530 014002 MOV TNO10, MES1S :SET TEST NUMBER FOR MESSAGE
fﬁ 006712 % 3;1 011422 JSR . m% s PRINT ?ssr NUMBER
ﬁ g;g &’I‘fv 002000 172060 g"n ngrw,m E%cx rgﬂm/uom
2087 ﬁg 020000 172050 5157 881713, 3SHR gcu:ex crlgn*ss&m et
ﬁ 15% 000140 001060 MOV '.'fﬂﬂ‘,ium Eu:a”cu.' '”c"cu(
2050 gm 1 000100 001062 Eﬂ" 100, NUMCHR E'““f,sa
% ﬁ 1 %Em 1060 HSOOA: MOV ,LEGCHR Efggl CHECK
006762 { 140 iose MoV 140 NUMCHR Emfm@n ¢t
% % §‘% %‘1"1‘9 81 — &'%8 ﬂg?g..dmm : Lm:guc FOR 2 PAGES
} 177574 iuas HSO: MOV ::1;2'69“%" ;SET CHAR_COUNT
00700 Dlarar D104 DOIN0 %\? srﬁcm.cﬁm 5?%%
% M " BRL r\ﬁa : BRANCH xrsm'" csmaon
H; 007034 000042 001052 ERRY2 novIE i #42,  ERCOUNT :SET UP ERROR COUNT 42
011706 JSR %5, STRER : T ERROR SET :
ﬁ HALT £mLE ?ou ERROR
%&q 171724 HS2: MOV gmcsum : BUFFER o
&"3 nsu' o 5%% w LINE
i Y Soiou N cveam IRREIENT GROUP COUNT
gﬂ gs“a:m i gs’g usam - &’%ﬁ‘! DONE GROUP
3;“ % 0012 BNE 'r'éx P E%cm'comu IF LEGAL CHAR
aurg noviw 1 001062 001040 gga W.mn meh&u
ami L 007116 81:3737” 001054 O00IOM0 HS3: MOV STRCHR,CHRGEN  ;GET FIRST CHAR IN GROUP




—

e s
S o

S=t

RPN

B B e B s B Bt Bt B Bt et Pt P Pt Pt S S s Bt Pt Pt B et s Pt Pt
RECCREB e NTh - - o 38IRREEBR
) L] NN EWN = — D

RN

nn

COS

C-11-DZLPK MACY1l 27(1006) O1-FEB-77 08:51 PAGE 37-1
Oi-FeB-77 0a:v6

P11 SEQ 00SY4
12 % 177757 001044 MOV 8-17.,CYCONT ;ass;v CYCLE COUNT
1 BR HS s I
1N 0Ol 000012 171640 HS4: MOV 812,3LPB :

%{ e i7ie B
{ 1%% s— ail. qum E?T FOR nsnov -

ol O BT
1 @; 000004 0010SM SUB 84, STRCHR ?unurcgoum FIND START CHAR
1‘7'3 37 0000NO 001054 &n; gg.smcm IR %w

TR BT e oo B [esmon (RIS A6 SIG

% 010000 171572 HSk: EE Ma,asm ’L%MTEST’

007214 000137 007464 by SNGCHR s JUMP TO TEST 9 AFTER COMPLETION

;NEW DRUM (LP1Y4) HIGH SPEED PRINT TEST

FRERFEREFLEEELERE S

007220 032777 020000 171556 NHSPRT: BIT $8IT13, 3SKR sCHECK CHRRACTER SET
007226 001007 BNE NHSO0A :BRANCH IF 96 CHARACTER SET
007230 012737 000140 001060 MOV mo Lsccm s LEGAL CHARACTER CHECK
O75e Gooude 000100 00106 N NI - o
00724 Ol 001060 NHSOOA: MOV u:m iLEGAL CHARACTER CHECK
0072SM Ol 000I40 001062 MOV :5 i 8 _CHARAC = 96
% 1 1064 NHMSOO: MOV : TER OFFSET
1 xgu MOV wo :SET UP FIRST TER OF FIRSTLINE
1 0001 1042 MOV na? ,LINCNT _ SET LI roa 2 PAGES
1 177574 001036 NHSO: MOV '?ﬁgé CHRCNT sf'T 8 COLUMNS
7312 01 001054 001040 MOV S ’ CHRGEN umnc
17320 171454 NHS1: TST 3LPS
734 | BPL NHS2 : BRANCH
007326 SERROR \N
007326 0000M3 001052 ERRY3: MOV 1 $43,  ERCOUNT :SET UP ERROR COUNT 43
007334 011706 ﬁ'r %S, STRER ar:Pom ERROR SET
DOI0M0 171432 NHS2: MOV CHRGEN, aLPB %oao gx
001036 INC CHRCNT n:n COUNT
14 BEQ : BRANCH anﬁ' DONE
001064 001040 ADD OFFSET, CHRGEN .rcxt
001060 001040 CMP LEGCHR,CHRGEN  ;LEGAL CHARACTER
&;\%z —— BGT NHS1 g :BRANCH + CONTINUE IF LEGAL CHARACTER
B8 [HCR,CHRGEN NG LEGAL
0 012777 000012 171370 NMSH mov $12,3LPB :SEND LINE FEED.
1§ 1m 171362 1ST8  aLPS TE T READY
16 1 BPL .Y . ‘WAIT FOR READY
007420 005337 001042 DEC LINCNT :DECREMENT LINE COUNT
007424 002413 BLT NHSE :EXIT IF TEST IS DONE




MAINDEC-11-DZLPK
DZLPKF .

Pl1l

i

TSR D
LR

o

RN RN N RN MM
Pt b o e P e P e Pt Pt s Pt s Pt Ps Ps

SECCCTYE

R

n.-.-.-.-.--.-.-..-.-.-.-n::ﬂﬁﬂﬁﬁ'ﬁ'ﬁ:a.an———n—pn.- -~ -~
LR ORI E BB IR RPOR LB SESFRESS

RN

:

R
<

P W Rt 36

010000

000012
171146

001040
001042

010000

000176

B g e

0010S4
171322

001004
171316

014002

171256
001042

001042
001040
001036

0010s2

171170

171154

171126

001004

DOS

H_" mcm 27(1006) O0l1-FEB-77 08:51 PRGE 37-2

SUB #4, STRCHR IP ¥ LI m FIND STRRTING CHARACTER
{HP mgbsmun gs CHARACTER
260 STRCHR ” nu: xr‘ comm?T -
? . 'cou'"" :’fxu.?"
NHS6: BIT #8 1e,asn :LOOP ON TEST
BNE NHSPRT :LOOP
Eés caSE MOISE TEST
SINGLE CHAR a%ogg ALL COLS.
g e 78 , SHR :S/H SWR ?
BNE sNO- CONTINUE
BIS #100, 3TKS :ENRBLE KEYBOARD INTERRUPT
JSR %4, TYPINT
SPRINT \M
MOV mo%ms :SET TEST NUMBER FOR MESSAGE
':gh 1 N, :PRINT TEST NUMBER
BIT $8IT13, 3SHR s TEST CHAR SET
BEQ S2 ;gmcu IF &4
MOV o-qs..uucm 196 CHAR.
BR .2 * BRANCH
s2: MOV x u.;um ;64 _CHAR.
S2R % .v_co CHRONT sq gms & FOR 132
§1:  TST a}? :?Esr FOR %as
BPL XS1X :BRANCH IF NO ERRORS
SERROR \N
ERRYY nov1 $44,  ERCOUNT :SET UP ERROR COUNT 44
L T ON,
XS1X: MOV CHRGEN, 3LPB : LOAD %;ﬁ’?g‘ﬂ cmg.rr' 'sn
INC CHRCNT : INCREMENT cw
BNE Sl :CONT ,{" NOT LINE
S4X2: an 812,aLP8 : 1 LINE FEED
TSTB  aLPS : TEST RERDY
BPL .Y :WAIT FOR RERDY
INC CHRGEN :+1 CHAR.
INC LINCNT 141 LINE COUNT
SO : COND BLANK LINE gﬁm OF TEST
LPS?: 5?? w’x‘?xa,asun :cr:cxa#o Loog
BNE SNGCHR :LOOP ON TEST

S
éll! PATTERN CHARACTER TEST

ROTRTE: SENABLE
CMP #176, SR ;S/7W SWR ?

SEG 00SS




MAINDEC-11-DZLPK-E-D __ MACY1l
DZLPKF.P11 01-FEB-77 08:48

001003
8 B0 m

007666
007702 014534
00771 0l1ve2

noro
—
—

&

UUeULU

00771

£

™

JULUe

B Dt s e e Bt fmm s o e P

333 RREZFTRERERER

) weeh R

RESE2BIBIRREBVBEBFa ot IS

B = Bt et s s B o Pt et Pt P Pt Pt Bt Pt Pt B P P P Pt Pt P N SN P Ps S

MM RN PRV
§ % & 3 8o g 5
Bt o e B ot o P
= o e e
F2IB2FT== 89 8 &

01
(1) 01
(1)
21% 1 011706
el 1
el 01 001054
2199 010104 001040
ce00 010112
ce01 010114 001044
ele 0101
2203 §1§1§ 000012
2204 0101
(1) 010132 170642
(1) 01 lﬁ
101 001042
10144 001042
£ fiflE gy oo
Tl
Tty 1 236
c210
2211 010164 000137 010422
eele
e2l3
5515
eele 010170 032777 (020000

27(1006)

171122

014002

171062
171082
001042
001060
001062

001042

001

001054
0C
331620

0010S4
ool10s2

170676
000021

000010
170650

170622

170606

EOS

01-FEB-77 08:51 PRGE 37-3

SEG 00S6
BNE .+10 sNO- CONTINUE
ol xu : ENRBLE xcvaonao INTERRUPT
INT \n v
MOV TNO12 MES 18~ :SET rs§T'nunazn'run"nzssacz“"
JSR ZQ,PRﬂN¥! ;§SINT EST NUMBER
M=M+1
BIT 881710, 3SHR cuzcx FOR NEW DRUM/OLD DRUM
aN§ NROTAT' IF NEW DRUM
Bl 881713, 3SKR :TEST CHAR SET
BNE ao;g sm 9% CHAR
MOV 8137, LINCNT 3una
=33 :iqo’uuncun '%Eﬁﬁhs
““BR noig' :courxuuz
ROTOD: MOV sl ,téucuw :LAST CHAR
BV ae0’ 1o N
ROT1: CLR CYCCAT :CLEAR CYCLE COUNT
ROT2: éfﬁ CYCONT il Ngggur
ROT3: INC % : Pogo ER
MOV gmcm ;Fmt INTER
g EiRcIR! O R
gﬁ; =8§§un STRCHR ‘nnx; A
; ' '7ES
oo SERROR §§T5 PR 8
ERRYS: MOV . 84S,  ERCOUNT sSET UP ERROR COUNT 45
gk %S, STRER s REPORT ERROR
HALT HALT ON ERROR
ROTS: MY ARQNEIT BN Chowp?
BNE ROT3 ' :NO NEXT CHAR
% cvggm.ce. : DONE LIITE?
gaxIT $12,3LPB :YES, SEND LF
aLPS : TEST READY
E? . -4 ;HEST FOR_READY
LINCNT : DE LINE COUNT
acg Lmim , 437 ;uomr%;‘( . Eé'ﬁ
T JSWR 'L TEST?
Bie  Aohater iL08
IMP LFTTR :JUNP TO TEST 11 AFTER COMPLETION

sNEW DRUM (LP14) PATTERN CHARACTER TEST

NROTAT: BIT #BIT13,3SkR

; TEST CHARACTER SET




MAINDEC-11-DZLPK-E-D  MACY1l 27(1006)
DZLPKF.P11  OI-FEB-77 08:48
2217 010176 001012
g;g 10200 DIg737 Do0L7 OOlOW2
) 010218 81% D001 %1
5501 010022 O0OOM1L
2 102¢ 1 77 001
10232 1 001
25 Gimx BT Xow MRS
2225 QIO 01737 QOOCM) 00I0W
111 E
§559 01 ooy 010K
S50 i/ a3r3r oo10e% 00105
223l DIONW (2% ODIOSY 0010EO
R s
SM DiGee 00577 170MGe
=
(1) 0030 D177 0000% 001052
&g RPN 011706
5539 0109 013777 001054 170430
Sou0  01036: 001036 000204
g R——
il R
2544 SP: - 001042
g o ey 00104 ooooa
SSue 010410 003351
847 QIOMIZ (32777 010000 1703
S5ug 010420 001263
5549
5500
551
5522
see
225 DIiz2
(13 gig 000176 001004
(1) 8% 000100 170360
225 OOV OOW3 011472
) Olow 14536 014002
(1) 0iov2 3’3;” 11022
2258 0I10MSH 012737 000204 001042
5529 01 1575 1036
1% o1 i 1044
1 0l 1 1 1040
2262 010506 022737 000022 001040

FOS

01-FEB-77 08:51 PRGE 37-4

NROTO:

NROT!:
NROTG:

NROT2:

NROTY:

ERRNG:

NROTS:

; TEST 11

2§§‘i§$§§§R‘i§E§§§§$§g§$§§§§§§§§§*§§§R

NROTO ;SKIP IF 96 CHARACTERS
§137,LINCNT  SLAST CHARACTER

i  CONTI

“ n.&ncm :LAST CHARACTER

[} GCHR 3L£ CK
8190’ NUMCHR '8 OF TERS
840, CHRGEN :GET Nrr%
s S oRE

,STRCHR  ;STORE W )
CHRCNT .8 PRINTED
CHRONT ‘f CTERS PRINTED
AT AR TR
mo”'%:“' hemcu F LEGAL
NUMCHR, STRCHR  :MAKE LE
aLPS s TEST FOR ERRORS
P\ﬁOTS ;BRANCH IF NO ERRORS
846,  ERCOUNT :SET UP ERROR COUNT Y46
#-STRER ___ ;REPORT ERROR
s M
NROT2 ' : % T réx‘r HARACTER
812,3LPB : YES, LINE FEED
3LPS ‘E?T READY
o =M ;WAIT FOR READY
LINCNT ;oe%m LINE COUNT
LINCNT, 837 'PA FINISHED
NROT6 i0, D0 NEXT LINE
cemg.asm :LOOP ON TEST
TR * LOOP

IOUS HAMMER FIRING TEST

; SPUR
;LEFT AND RIGHT TRIANGLES
; STARTING WITH A LEFT TRIANGLE

LFTTR:

LFT:
LFTO:

LFT1:

$176, SWR :S/W SWR ?
"63 :NO- CONTINUE

100, 3TKS ENABLE KEYBOARD INTERRUPT
fg,r?qur

TNO13, MES1S :SET TEST NUMBER FOR MESSAGE
m,mhﬁ s PRINT ?esr NUMBER

$132. ,LINCNT  ;SET LINE COUNT

LINCNT CHRONT  ;STORE CHAR COUNT

8-17. ,LYCCNT  ;SET GROUP COUNT

CHRCNT N :FIND FIRST CHAR ON LINE...

CHRGE
#18. , CARGEN *MORE THAN 17 CHARS?

SEG 00S7




GOS

MAINDEC-11-DZLPK-E-D  MACY1l 27(1006) O1-FEB-7? 0B:51 PAGE 37-5
DZLPKF.P1l  O1-FEB-77 08:48 SEG 0058
2263 010514 T LFT2 F LES mm 17
2 Gl O e onow BB e coecen %’ 17,73
1052¢ LFT2: 58 m cmcfn
10 100 001 ) e N CHRGEN
111 E N
D e :
5550 Olees | BPL ™ commz F NO ERROR
2271 810554 SERROR N
51; 10554 01 000047 001052 ERRY?: ﬂu #47,  ERCOUNT :SET UP ERROR COUNT 47
gg 1 011706 JSR %S, STRER -m?armsn
2274 gig 1040 170204 LFTY %vr CHRGEN, 3LPB ;w
2275 i 3 1036 : gg crrcTalgm' Ebe T mf?r’:“
1 1044 NC YCENT fmcm OUNT
g ﬁiﬁ 1 :xmo s&o LFTS . : IF 0o GROUP
= ARl X MG 1 a——
1 0l 1 001054 001040 LFTS: MOV CHRGEN ;GET START CHAR AGAIN
1 177757 001044 MOV 8-17.,LYCONT 3"557 GROUP COUNT
1 BR 3 :C 1&:
1 1 000012 170136 LFTB: MOV $12,3LPB : SEND
a%ﬁ o%wn 1 170130 ?'%T 3LPS TEST READY
55 éig ' 001042 é" {INCNT AR .
% 1 ac? J'T'S" : IF NOT DONE
2288 010660 001766 BEQ LFT6 :SEND BLANK LINE AT END OF TEST
2289 010662 032777 010000 170114 BIT 881712, 3SUR :LOOP ON TEST?
g 010670 001254 BNE : LOOP
s TEST 1] ====- CONTINUED
maeea :RIGHT TRIANGLE
106 15;%; 1 RTTR: s INITIALI
g §1IJJ;§ §1 ' l% RT1: % ;}xﬁs* &g% ?
1 13737 001042 001044 MOV unbm CYCCNT  :SAVE NO. CHARS ON LINE
=3 bive ooy moh mie R %«m 10, ke R L
OC " ’ @
0107% (0014 P SL% 1 ozrm" &%%1?5&
308 170034 RT2: T s TEST F W
% G o b TRTcE % esvon
2304 01074 SERROR
51; 010746 % 0000S0 001052 ERRSO: agvml oso, ERCOUNT sSET UP ERROR COUNT 50
010754 011706 JSR %S, STRER :REPORT ERROR SET
2306 oitmo 000000 a5 %T . ‘HALT ON sgon
g §1% % %‘&'.E " INC g?gcnafp z'f NT GROUP COUNT
1 1 BNE RT2AR :BRANCH IF NOT DONE GROUP
eaio oﬁ'm 012737 t1]0777510 32 001056 S EEO\CI &%Msmm ;neser!m?w couutr:m|T
glé gu% 1 " BNE RT2 : H IF m SPACES
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_Fg MACY1l 27(1006) O01-FEB-7? 08:S51 PAGE 37-6 |
-77 08:48 SEG 0059
167762 RT3: sr FOR ERROR
1D%Z éﬁm ‘ﬁ‘;g TINUE IF NO ERROR
012737 0000S! 001052 ERRSI: gozxﬂ 051 cncoum :SET UP ERROR COUNT 51
% 011706 i’&ar S, STRER ;R:Pgm ERROR SET
@ 1040 167740 RT3A: MOV cmcsu 3LPB il
1% I TS e oo
W 77757 001056 % aT7 smcm :mm oorchnar
sgg; 600021 001040 SUB ; ;&srxg?” CHAR
&15337 001044 RT38: DEC cvccm :DECREMENT CHAR COUNT
gog?o; BNE RT g s CONT INUE
1 000012 167676 wn $12,3LPB :SEND LF
1 167670 TISTB  aLPS : TEST READY
10857 e ¢ W11 FOR-READY
005237 001042 INC LINCNT : INCREMENT LINE COUNT
022737 000205 001042 CMP $133.,LINCNT  ;DONE?
003265 BGT RT1 BRANCH IF NOT DONE
032777 010000 167650 BIT $B1T12, 3SKR :LOOP ON TEST?
001256 BNE RTTR : LOOP
:TEST 12
‘HAMMER ALIGMENT
HAMALN: SENABLE
022737 000176 001004 CMP ms SWR ;%5 ng1
000100 167644 ?15 68 3TKS 59«&2" xé%am INTERRUPT
004437 011472 %xm m TYPINT
0I4S40 014002 MOV mow MES1S :SET TEST NUMBER FOR MESSAGE
d ol1422 'J‘gn&ﬂ %4, PRANT :PRINT TEST NUMBER
m; 177701 001042 MOV 8-63. ,LINCNT  ;SET UP FOR 63 LINES
177574 001036 HAMIX: MOV n-xaa ,CHRCNT  ;SET CHAR COUNT
167566 HAM2: _1;1’ aLPS CHECK FOR ERROR
¥ :\a-nm BRANCH IF NO ERROR
&%g; 0000S2 0010S2 ERRS2: nouz'\gl'l $52,  ERCOUNT :SET UP ERROR COUNT 52
00NS37 011706 JSR %S, STRER :REPORT ERROR OCCURRED
000000 HALT HALT ON ERROR
XHAM!L : ’MéT
105777 167544 ST aLPs : TEST RERDY
100375 % :WAIT FOR READY
6”1% 000105 167534 XHAMIX: MOV uos aLPB gnh&&?n : “8 PRINTER
| 001036 INC CHRCAT -
BNE HAM2 mmsm mom:n CHAR.
012777 000012 167520 A $12,3LPB TRANSMIT LINE FEED
105777 167512 ?s% aLPS : TEST READY
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SEG 0060
;MAIT FOR READY
12 08 K e
iCHECK 1O ES?P "On TesT

"25 %Y&wmﬁgm TING ?Egrs

; RESTART

; TEST FOR_ERROR

*""”"é ol
LR L e g

: FOR Y NOT SET
’g"fp Fo::gl%'om
iEXIT AND REPORT

s TEST READY

;WAIT FOR_READY
sREADY SET EXIT

;ROUTINE TO OUTPUT RSCII MESSAGES ON THE LINE PRINTER

1
1  01-FEB-77
011266 100375 - BPL .
g!im : 010000 167500 gxir ha:xﬁ’fa 2SWR
d@ Bemu &: N’
Hall& 032777 040000 167470 BIT $BIT1Y, JSHR
ii.iéé %g 014550 ?‘13 oavru'"”“
011322 013700 000042 T MoV 3842, RO
11 1405 BEQ DOAGR
11 %IB RESET
il 710 LOGICRL: 1ee  pe, RO
1135 000240 NOP '
01133 000240 NOP
011390 000240 NOP
guga‘s DOAGN:
11 000137 004550 M TEST2
sMISC. ROUTINES
; TO INITIALIZE PRINTER
BRTER FRON Jok %6~ TBRTINT
011346 005777 167426 PRTINT: TST aLPS
11 i g PRTINO
11 167420 ste
11 1 BMI Y
011362 062705 000002 PRTINO: ggg 82,45
ﬂﬁﬁ m ?Egg;,: 167404 RDYOK: 'r'o‘r'a 814, 3LPB
oiidee 183003 L YN
01140 062705 000002 ADD 82, %5
gwug 000205 RTS %S
1141 NTRDY: SWAIT
omie 105777 167362 TSTB a:.ss
guuaa % E';'é %5
011422 012737 013764 011470 PRNNT: MOV SMES 14, PRTMSG
114 777 167344 157
11439 1 N
11436 SERROR  \N
011436 33 0000S3 001052 ERRS3: agxﬂ $53,  ERCOUNT

PRINT TEST NUMBER
Eg F ERR

;SET UP ERROR COUNT S3
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i

1376M
012737

011472
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01-FEB-77 08:46

011706

B318e2 BBiBts

177564
177566

Olle22

000043
011556
011622
167226

BPTEAE

000015
011556

011704

011704

011704
011704

0l1e22
0lie2e

167226

011622
011622

%S,STRER PMT ERROR SET

ISR
o % tﬁ 108 i’ mﬁn‘% LINE PRINTER
PRTMSG: !EEEH

SME
TYPINT: MOV 4, TPS T VECTORS
R‘R‘ b %' :ﬁﬁu

; SUBROUTINE TO OUTPUT ASCII MESSAGES ON TELETYPE PRINTER

™ oy g- a_g &; mo& JHAT CONTAINS MESS.
- hov ) r - :ADDRESS OF MESSAGE IN RO
ey :.:::B Mc o : 1 rlﬁ'ri DONE
’
TYPC: 8.59 TYPDAT :gcx r?a o
CMPB 843, TYPDAT ;CHECK FOR "#”
B i B oo
;% : ﬁ\{g rvggm ,aTPB s OUTPUT cl-mncrsn ro PRINTER
RIS a S -c'%u Tw;so EXIT
b '5 Tv;Bm 83 TYPE CHAR.
TYPG:  MOVB ué TYPDAT :OUTPUT CR
?a sz :GO TYPE CHAR.
TYPDAT:

;ROUTINE TO CONVERT OCTAL TO ASCII

; ENTER INE RS F%\st

: g ‘&5 mu T0 BE CONVERTED
: XXXXXX=RDDRESS OF RSCII MESSAGE
s XXXXXX=NUMBER OF OCTAL NO.’S TO BE CONVERTED

CONV: MOV 3(5)+ ACNVX ;RDDRSS OF NO. TO BE CONVERTED
MOV )+ 41 ;ADDRESS OF MESSAGE

(4
: TERS
o 1 PSR R AOORESE THCTE
ACVN: MOV ncfcvx X i STORE NUMBER | gl
g, o B R
:GET NEXT SIGNIFICANT BIT ...
oLe ACNVX

ROR RCNVX

SEG 0061
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1
11 gg 011704
ll
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P B bt Bt e s e B e e
P Pt Pt e Pt Pre Pt e Pt Pt
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KOS
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ROR

ACNVX
DEC %Ev"
I
ACNVX: O
;ROUTINE TO REPORT ERROR COUNT
STRER: JSR %S, CONV
ERC
gEDl
EMT +0
#E?l 3SKR
BMI .44
HALT
RTS %S

FRgH agg%t CHAR. TCST
BRI s

; WORK REGISTER
; CONVERT OCTAL TO RSCII

; TYPE ERROR MESSAGE

{BRANCH_TF N0, HALT WANTED
;HALT ON ERROR
; RETURN

KB RCCESh 10 THE Vi SWTTCH REGISTER

TKINT:

TK1:

TKe:

WT2:

MOV

-
pui}

a
o—

ELEE

b E s F L

3

£3%58

3

HAR
s1,0IGITS

SRVE REGISTERS

PINITIAL SWR ENTRY ?
ves—mm HERDER
: CONTROL-G INPUT ?

-Mp OFF mv BIT
mo«. LESS THAN 60

’

E 2 &:cx. GREATER THAN 67 ?

;séﬁﬂﬂxa:g.xmur
§¥X DIGITS ?

TTY_ES!NTER REARDY ?

Pg?NT éﬂﬂﬂﬂc TER

; CONVERT TO OCTQL
;FIRST DIGIT ?

SEG 00e2
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001076

16bb22
001074

001074

166566

001070

Bt B P e
—RSK
= ﬂ

LOS

01-FEB-77 08:51 PAGE 37-10

asg XS

S& ocT

CcLC =

2

ROL T
TKS: RDD , OCT

B Kb
DGTS:  TST DIGITS

BEQ rx;

53" ?ﬁa’“'"
CNTRLG: MOV 3TKB, CHAR

e 3o

BEQ TYPSKR
NT3: 3{5 3TPS

WT3

MOV CHAR, 3TPB

EMT

B ciom

B e
TYPSKR: MOV 81, SIGNAL

ENT +0

MES23

JSR %S, CONV

176

Etsas

EMT +0

ME

+0

BR
TK3: CLR SIGNAL
TKY: ENT +0

MES21
TK?: (2L2Z DI?ITS

CLR 0C

TKb: MOV (SP)+,%5
MOV (gu,/ﬂ
MOV (SP)+,%3
MOV (SP)+, %2
MOV (SP)#,/.é
v (SP)+,%
RTI

HED1 .RSCIZ ~/ 5RROR

ME .RSCI% /ERR

MESB .RSCI

MESC .ASCII

YES- ONTINUE
Tﬂgi LEFT THREE

i
; THIS WILL SHIFT
VAL M
RCE
OC
SNEW VAL
RETlliN NTERRIPT

;mmm L

OFF PMITY BIT
-G INPUT ?

YES-PR NT_HEADER
STTY PR;NTER RERDY *?

s NO-WAI
PRINT CHARACTER
!"T .’.
UE ?
e
URN INT T
sSET FLAG: CONTROL-G ENTERED
; PRINT HERDER

; CONVERT SWR VALUE TO ASCII

; PRINT SWR VALUE

; PRINT HERDER

;RETURN FROM INTERRUPT
CON

cn.sm TROL-G FLAG
; PRINT LINE FEED AND CARRIAGE RETURN

;CLEAR DIGIT COUNT
sCLEAR SWR INPUT
RE':TORE REGISTERS

! RETURN FROM INTERRUPT

’

T4/

T OK - CLEAR 8
/ERROR _SET OK - CLEAR AND TRY NEXT CHANNEL%/
/%PRINT SPEED CHECK USING MANUAL TIMING%/

TURN ON LINE%/

 SEG 0063
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000176
000100
16634

001004
14232
014244

§'%

1

l i
001040

0010s2

i

011706

015300

014045

001044
011470

0o010s2
164010

011470

TNOLS:
TNO1G:
TNO17:

NOS
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ASCII 713/
ASCII 1Y/

:23&1‘! /157

;DAVFU PRINTING TESTS IF DAVFU IS AVAILABLE -- SET SWITCH 14

i CHECK DAVFU LINE COUNT SLEWING
DAVFU:

Dl:

Gams

§§§§S§

e
o

_ﬁ;_%m

3238

-

£84

—
-4
—f

n
@

§§3§§§§ﬂ

i

Ty
b4

2

£3

g8

u ,SHR S/ SR ?
:NO- CONT .&
3TKS :ENABLE KEYBOARD INTERRUPT
ﬂm s INITIALYZE
spép MES1G+2

EYEETING DAVFU TESTS

i T et L.
A

gswm CHRGEN
DAV] m IF NO ERROR
324. ERCOUNT :SET UP ERROR COUNT S
%S, STRER T ERROR SET
&M TRLE POINTER
g gaxxm*
-y r FOR Psnov
%ccm SET CYCLE COUNT
sl AL
&
?ﬂx"s crgmmz IF NO ERROR
855,  ERCOUNT :SET UP ERROR COUNT 55
%5, STRER mr ERROR SET
DAVI1,3LPB ssm Wmmnm SKIP O LINES

e :zit FOR
SMES17,PRTMSG  :SET PRI MESSAGE ADDRESS

SEG 0065
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=4 o=g
I.l.l

Eéﬁﬁ?%na.

;CONTINUE IF NO ERRORS
;SET UP ERROR COUNT 56

: T ERROR SET
sag DAVEL TNSTR.
B A
Nt
ca:nNTER
fRELber
e s

WH
TEST RERDY
al
A
éNT
DEC T
EXIT
NEXT
INC T
iy
IT IF
; PRINT
: T
RE
L
LOOP
NEXT TEST
LOOP

:PiReT DAVFD
TeacE
FOR ERROR
T FOR RERDY

i3
;DAVFU LOAD TRBLE

STRCHR
CHRONT

|

¥ g

s g o § oL Joseif %‘mm

mmmmmmnmmmmmmmmnmmmmmmmmmmmmmmmmwnmm B s inoe 2ouOT VG ol
- yt w

i m . ; m : w

= N ED e
w@mmﬁ R
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000000000 000000000 0000000000OODO000 0000000000000 00000

wg% B R R SRS R NS S RN SR IR R

RIgT

18

1
13.,
CO'RGENJ.PB

vt
DAV

E-

l

l"l
i*‘ﬁ
B
0010s2
011706
001040 163710 D3
014242
0010sY4
HIIJE
15300
15302
6356
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s;g 015276 000000 0
81 000220 DAVIL:
15302 000221 Davi2: 221
: TEST
ﬁ .cn-écxogawu CHANNEL SLEW COMMANDS
2741 01530 DAV2:  SENABLE
(1) DIS30M 022737 CHP 8176, SR :S/H SWR ?
(1) 015312 “ no-
(1) 015314 1 uﬂg,gms x{%ano INTERRUPT
1 7 J %4 égT mmu.izz
1 1% MOV 1942
1 1 MOV MESIS T nm ron MESSAGE
1 JSR pa m
1 1 MOV .mg
i i % 'ﬁ? 17 ; aupomsn
% 1 1 MOV Iﬁ?’ : Aa.z POINTER
2750 01 1 MOV scbx AP E POINTER
% 1 1 MOV ?ﬂ# :
5755 012426 01 Hov IJT%D&MN : ToATh %R .
2754 015426 u‘s"#; ST I :?E} }5’
2755 gxsug 100007 BPL DL1 :BRANCH IF NO ERROR
275 0154 SERROR \N
m 0154M % 0000S? 001052 ERRS?: ngn_xﬂ 857,  ERCOUNT :SET UP ERROR COUNT 57
1 011706 JSR %S, STRER m ERROR SET
gg 81% HALT ' HALT ON ERROR
% 154SC BR LORD § TART LOAD
15452 01 000002 001036 ODLI MOV 82, CHRCNT PAIR COUNT
2761 015460 01 001040 163314 DL2 MOV CHRGEN, 3LPB :L0RD DAVFU
2762 015466 SWAIT WA
(1) 13:% 1 163306 TSTE  aLPS :TEST RERDY
(1) 01 BPL .4 WAIT FOR RERDY
764 012200 g B N  RANCHUTF NoE
1 100010 BPL (3 : IF NO ERROR
2765 13 SERROR \N
m 1 @ 000060 001052 ERRG0 now1 860,  ERCOUNT :SET UP ERROR COUNT &0
15510 011706 JI 'sa” %5, STRER T ERROR SET
g‘é’ &gw HALT “”?"
1 015412 LORD assmr Lono
1 001040 DLG: CMP 8356, CHRGEN : LORD %nm
1 1 BEQ DLBA : YES ONLY ONCE
2771 01 000357 001040 CHP 8357, CHRGEN .Loab
1 Q DLBA : onq’v ONCE
1 001036 C CHRCNT :
£ i gﬁ DL6R:  RDD DTABP """& E POINIT%‘
g 1 1773 000310 001040 MOV R8P, CHRGEN :ée “?"
2 01 022737 077777 001040 CMP 877777 CHRGEN .m
2778 01 001327 BNE DL1
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;START OF CHANNEL SLEW TESTS

DL8:

MOV STRCHR, 3LPB
SWAIT
1578 a._:s
o g
DLBA: w
e R
DLS: MOV STRCHR, aLPB
SWAIT
ﬁa 1.55
o 0
SERROR \N
ERRG1: MOV 861,  ERCOUNT
N=N+1
JSR %S, STRER
T
" Lo
DL1O: MOV amm IESI'!
gz #
gv rs l£519+2
giga: ROy %é“"*m
JSR
DEC
5 b
% I
;sir axe
MOV g'fé?nah*cmr
MOV
DL12: MOV 3 cmb STRCNT
ADD w
MOV SL? .S
BNE 8
MOV SPSP, MES19+42
BIT 881712, 35uR
BEQ DLEX
INP DAV
DLEX: JMP TEST2
TRBP: 0O
TTW: 0
CTRBP: 0

;SEND DAVFU INSTRUCTION

s TEST READY
;m%r FOR_RERDY
ROY

T
RERDY

| ATt

;SET UP ERROR COUNT Bl
REPMT moa SET

dﬁ% LINE SLEMW

ING THI? SI'ML
POl
TRBLE POINTER

&m‘r«f'm TSO.NT TRBLE POINTER

{RESET "’"?a&‘ié"’v%?mn

%[g E POINTER
PI.E MT DONE TEST

LO@ ON ST’

RECYCLE ;snmnc TESTS

DRTR T%P%&E POINTER

TR COUNT TRBLE POINTER

SEG 0068
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;HERDER MESSAGE TABLE POINTER

;MESSAGE TRBLE POINTER

EOB

01-FEB-77 0B8:S1 PAGE 37-1b

;DATA TABLE FOR DAVFU LOAD

MTARBP:
HTRBP:

01-FEB-77 08:48
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; HERDER MESSAGES

; START LOAD
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;STOP !181!
: INSTRUCTION COUNT TRBLE - FOR DAVFU CHANNEL SLEW INSTRUCTIONS
ICTAB: 10S

56

W

23

?

0 sEND OF TRBLE

; INSTRUCTION TRBLE - DAVFU CHANNEL SLEW INSTRUCTIONS

ITAB: 00 ; CHANNEL
501 e L é
e0e

203 ; CHANNEL M
204 ; CHANNEL S
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; ENRBLE KEYBOARD INTERRUPT
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;NO- CONTINUE
CHAR COUN
CHARACTER

WATT FOR RERDY
TEST FOR ERROR
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;MESSAGE TRBLE FOR BLANK LINE COI.MTS IN MESSAGE

;SET CHARACTER IN SWITCH REGISTER -0.

; SCOPE LOOP ROUTINE
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3040 016714 100006 BPL LPSCOPE ;BRANCH IF NO ERROR
3041 016716 SERROR \N
H; 016716 000062 0010S2 ERRe2: ngx” sbe, ERCOUNT ;SET UP ERROR COUNT B2
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PAGE S2

JSR %5,STRER
HALT

SAVE, aLPB

; REPORT ERROR SET
;HALT ON ERROR
; LORD PRINTER BUFFER

SEG 0074
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LOSCOP:

LSCA

.END

#BIT11,3SKR ,%’0 Y ONE CHAR?

'mf.r - wm FOR OPERATOR
u.'v

: ' INCREMENT CHAR COUNT

i&?}‘{,‘.’_’p‘ IF NOT DONE LINE

: TEST READY

:WAIT FOR RERDY

CONTINUE
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SENABL éio'il éiz é% Y H‘% 5"5? %3 1679 1747 1788 1846 1898 1984 2003 2042
SERROR s | 11 l l 1214 l i l le4? 1257 1262 1269 l 1287

{gg l% 1319 1341 lggJ l 19% 1648 1660 1685 1701 l;g? 1760 1797
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ERRORS DETECTED: O
DEFAULT GLOBALS GENERATED: O
DZLPKF . BIN, DZLPKF . LST/CRF=DZLPKF .P11
RUN-TIME: 3 b .9 SECONDS

RUN-TIME RATIO: 48/10=Y.7

CORE USED: 9K (17 PAGES)
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