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1.0

e.0

2.1

e.2

e.3

3.0

5.0

RABSTRACT

THE RK1]/RK YNAMIC TEST AIMS AT
é:ETEEHé2§E§gT?NG THE ELECT.OHECHRNICHL INTREGRITY
e, TSSECKING.THE LINEAR POSITIONER CONTROL AND SPEED

CON
3. VERIFYING THE INTREGITY OF THE READ/WRITE LOGIC
4. PROVIDING A TIMER FOR THE SEEK FUNCTION.

THIS IS A TEST ONE LEVEL HIGHER THAN THE BRSIC RKI!
LOGIC TESTS.
REQUIREMENTS
EQUIPMENT
A. POPIl WITH CONSOLE TELETYPE.
8. 8K OF MEMORY
€. RK11 CONTROLLER :
D.. RKOS DRIVE/S F ANT J TYPE DRIVES MAY BE MIXED
E. DISK PLATTER - NEEC NOT BE FORMATTED.
PREL IMINARY PROGRAMS

NDEC-11-DZRKJ)

RK11 LOGIC TESTS-I (MAI
RK1l LOGIC TESTS-II (MRINDEC-11-DZRKK}

EXECUTION TIME

ERROR FREE FIRST PRSS ON POPl
TAKES APPROXIMATELY S M

1
Eé@r%"r%ﬂ’nﬁ%&%

STARTING ADDRESS
SgBNFOR ANY NORMAL MODE OF OPERATION. RLL SWITCHESS

1720 WITH CORE_ MEMORY
NUTES (WITHOUT THE SEEK
3.9 HINgTES FOR THESE).
MEMORIES.

568E§OR FUNCTION SELECTING PROGRAM (CONVERSRTIONAL

PROGRAM CONTROL MODES & CPERRTOR RCTION

PAPER TAPE LOADING
RKDP DUMP MODE
RKDP CHARIN MODE
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4.1
4.1.1

N.1.2

%.1.3
¥.1.

N.LLS

¥.2
%.2.1
N2.2

4.2.3

PRPER TAPE LORDING |
LOAD PROGRAM INTO MEMORY USING STANDARD PROCEDURE
an ABSOLUTE *np@s.

MAKE THAT THE DRIVES T CHECKED ARE  LOADED
WITH 91 S AND N -&:ﬁg w? §maL£ ?ﬁgﬁ
CHECK THAT 'WRT PROT' LIGHT ON THESE DRIVES IS OFF.
PUT DRIVES THAT ARE NOT TQ BE TESTED ON 'LOAD’.

LORD ADDRESS 200

SET SWITCHES IF DESIRED (SEE SEC 6.0)

PRESS START.

THE PROGRAM IDENTIFIES ITSELF

MAINDEC-11-DZRKL-C

THEN IT PROCEEDS TO FIND WHICH DRIVES ARE PRESENT
AND PRINTS OUT THE DRIVES FOUND. 1IF AN RK-0SF

IS DETECTED, AN F IS APPENDED TG THE DRIVE NUMBER:
gmves PRESENT

1

AETER TYPING OUT THE RIVE R THAT IS GOING TO
BE TESTED, EXECUTION OF THE TESTS START.

AFTER ALL THE TESTS HAVE BEEN EXECUTED ON ONE DRIVE
THEY ARE EXECUTEC ON THE NEXT DRIVE, IF PRESENT.

THIS IS REPEATED TILL ALL DRIVES ARE TESTED. :

AT THE END OF A PASS THE FOLLOWING IS TYPED OuT: °
END PRSS X X=0,1,2......

CONTROL IS TRANSFERRED BACK TO THE BEGINNING OF THE

PROGRAM AND. RE-EXECUTION BEGINS.

RKDP DUMP MODE

THE PROGRAM IS LORDED BY THE RKDP MONITOR.

§$£R¥R=2005 SELECT ANY SWITCHES YOU WANT AND PRESS

THE PROGRAM IDENTIFIES ITSELF AND PRINTS QUT:
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4.3

4.4

.0

REPLRCE DRO_RKDP-PRK BY OTHER, TYPE CR WHEN DONE
R%T PUT 8 9 gORRE
SPONSE T0 THI PLACE THE RKDP PRAK CN DRIYE

mu STED.  THEM TYPE
chanx 03 no? WANT TO TEST onxvg

PROTEC?*RENDRTEENP$¥;Q ?grcggngGg SgTUkOAD’

RKDP CHRIN MODE

THE PROGRAM IS CHAIN LOADED FROM RKDP PAK ON DRIVE
gﬁpg RFTER IDENTIFYING ITSELF, THE FOLLOWING MESSAGE

DRO NOT TESTED
DRIVE O WILL NOT BE TESTED SINCE THE F..P PAK IS ON
THART DRIVE.

ACT11 MODE

THE PROGRAM IS Lonoeo BY THE ACTII MONITOR. AFTER
IDENTIFYING ITSELF. ASCERTAINS THE NUMBER OF DRIVES
PRESENT AND PROCI.EDS T0 TEST EACM OF THEM RS BEFORE.

DRIVE SELECTION

IF ANY PARTICULAR DRIVE IS TO BE SELECTED FOR
TESTING, PUT THAT DRIVE ON 'RUN'. 'WRI T;

PUT THE REST OF THE DRIVES ON 'LOAD', WRITE LOCK'
THEN START RS USUAL.
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ggg 6.0 SWITCH OPTIONS
§§§ F n;cn PROGRAH ES InG %mmm Tsux 53 PROC 5§°§£ é {.;.ansxxxan)
H§ RE&R SWITCH R usé R 'gorrcm ““°“n§?§§2152'(a? T
3 5553 sﬁ%ms OF THE s§$u3nf § 1'! ROLLED THROUGH A KEYBOARD
261 sgusnc WHICH 15 CALLED BY rmnc n coglr‘gm. G’ E"TERHES PROGRAM WILL
- 323 - ré ?"555 laoun£N onoksgxns NEH 155
264 * SHIT NTERED RS m OCTAL NUMBER IN RESPONSE
SEE : ro THE PROHPT rnon me suncu ENTRY ROUTINE:
ggg 'SWR = NNNNNN  NEW =’
269 EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE SWITCH REGISTER
270 IMAGE MUST BE ENTERED. Lsnomc ZEROS ARE NOT REQUIRED., ’'RUBOUT’ AND
271 "CONTROL U’ FUNCTIONS MAY BE USED TO CORRECT TYPING ERRORS
e7e DURING SWITCH ENTRY.
Cq
374 ON PROCESSORS WITH HARDWARE SWITCH chrsrsns THE *SOFTWARE® SWITCH
278 Rscxsren MAY BE USED. IF THE PROGRAM FINDS ALL 16 SWITCHES IN THE
27b *UP’ POSITION, ALL SWITCH REGISTER REFERENCES WILL BE T0 wz
277 *SOFTWARE' REGISTER AND THE PROCEDURES DESCRIBED ABOVE MUST
278 ] BE FOLLOKED.
279
280
281 SW¢ 15> =] HALT ON moa
282 : SW¢ 19 =] LOOP ON TEST
283 | SW¢ 13 =1 INHIBIT ERROR PRINTOUTS
I55 SW¢lr=l CYCLE ON ERROR TO THE PREVIOUS
285 e "SCOPE® STATEMENT
286 SW<11>=1 DUMP ALL RK!1 REGISTERS ON ERROR
287 SW¢ 10> =1 RING BELL ON ERRO
288 SW«09 =1 LO0P ON SPECIFIC ERROR
ggg - SW<08>=1 gggp ON gsr INDICATED BY USER (SEE
291 * SW<0B>=1 TYPE SEEK TIMER
g3 , SW<«0S>=1 TYPE_THE GRAPHS
393 - SW<0%> =] PRINT THE COMPLETE GRAPH

-
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6.1

6.2

6.3

&.4

6.5

6.6

6.7

SW<03>=1 TERHINHTE FUNCTION SELECTED BY USER
Sk<02>=1 OP THE DRI

e g L Y

HRIYE CHECKED (FUNCTION SELECTION

PROGRAM)
SW¢15)

THE PROGRAM HALTS ON encounrsnxnc AN ERROR, AFTER
TYPING OUT THE ERROR. MESSAGE AND .PERTINENT

INFORMATION. PRESSING “CONTINUE™ RESTORES NORMAL
OPERATION OF THE PROGRAM.

SH< 1Y)
THE PROGRAM LOOPS ON THE SUBTEST THAT IS BEING

EXECUTED WHEN THE SWITCH IS PUT ON. THIS SHITCH IS
USED NORMALLY ALONG WITH SW1S.

SW<1D

THIS SWITCH INHIBITS ALL ERROR MESSAGES. NORMALLY
ggsgﬁ ?gsﬂq LOOPING ON TEST (SW 14) OR LOOOPING ON

SW¢lg
THIS SWITCH RLLONS THE PROGRAM TO CYCLE FROM THE
POINT OF ERR TO THE PREVIOUS SCOPE STATEMENT.

NOTE_THAT_IN DOING SO ANY INITIALIZATION BEING DONE
AT THE BEGINNING OF THE SUBTEST WILL BE DONE AGRIN
AND AGRIN. SEE SEC. 6.7 FOR A DIFFERENT KIND OF
SCOPE LOOP.

SW¢ll>

THIS SWITCH ALLOWS DUMPING OF ALL RK11 REGISTERS ON
ENCOUNTERING AN ERROR.

SW<10>

RINGS A BELL ON ERROR, USEFUL WHEN ERROR TYPECUT IS
INHIBITED.

SW¢09>
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6.8

6.9

.10

B.11

THIS SHITCH PROVIDES THE TIGHTEST POSSIBLE SCOPE
ALIZATION CF

SRR LRI G IR P P

E EL nm or A su%sr s BEING REPERTED us NG
oxrr R nr 10 SCOP

PRRAMETE m :nnon (EXAMPLE : s aemc EN
AND Reno BACK WITH COLUNT Pansnns FROM 1 T 17;777.
PRTTERN Sl 1S GIVING ERRON, YOU MIGHT NOT unnr 10
GO THROUGH THE 560 PATTERNS BEFORE HITTING ERROR ON
THE ssxru PATTERN. 1IN THIS CASE SW 9 WILL GIVE YOU
A SCOPE LOOP ON THE SB1TH PATTERN ONLY.)

SW<«08>

THIS SWITCH IS USED TO SELECT A_PARTICULAR TEST FOR
EXECUTION. WHEN_ THE FROGRAM IS STARTED (200) WITH
THIS SHITCH SET, THE FOLLOWING MESSAGE RPEARS:

OCTAL TEST#?

THE USER %HOg%D REPLY WITH THE TEST NUMBER_(OCTAL)
HE WANTS TO SELECT, FOLLOWED BY CARRIAGE RETURN.

THE SELECTED TEST IS sxscurso AGAIN AND AGAIN. TO
GET OUT OF THIS LOOP, PUT SW 8 BACK TO 0. THIS NILL
RESUME NORMAL opsnmton OF THE PROGRAM. NOTE

BEFORE TEST 4 CAN BE EXECUTED TEST 2 SHOULD ans
?EE? 90»«5 AND TEST & SHOULD HAVE BEEN DONE BEFORE

SW<06>

THIS SWITCH WHEN
TIMER., THIS SWI
SEEK TIMER EXECUT
OCCURING.

SET MAKES THE PRCGRAM TYPE THE SEEK
TCH CAN BE SET OR RESET BEFORE OR DURING THE
ION, AND EVEN WHILE THE TYPEQUT IS

SW<0S»

THIS SWITCH MAKES THE PROGRAM TYPE THE GRAPHS. IF
RESET BEFORE THE GRAPH-PLOTTING ROUTINE IS ENTERED,
THE GRAPHS WILL BE SKIPPED ENTIRELY. IT CAN BE RESET
EVEN AFTER SOME OF THE POINTS HRVE BEEN PLOTTED, TO
SKIP PLOTTING REST OF THE POINT

SW<Ow

-
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.12

.13

B.14-

7.0

THIS SWITCH IS USEO TO SELECT THE COMPLETE GRAPH
OUTPUT (SEEK _TIMES NDERS ARE PLOTTEL)

GSRBRLL oﬁf@" gELEC§E6TE LxﬁBERSO;Lo?§EOJ T2 pRINTED

SW<0J»

THIS SWITCH WHEN SET TERMINATES THE EXECUTION OF THE
FUNQT%ON HEELEETED ?Y THE USER =210).__ A NEW

FUNCTION MAY INITIATED NOW. IF Y U WANT TO KEEP
gECLOOEIgG ON THE SAME FUNCTION, PUT SW 3 DOWN. SEE

Sk<02>

THIS SWITCH ALLOWS THE PROGRAM TO DROP A DRIVE FROM
THE SELECTION LIST AND TESTING, AFTER MAXIMUM
ALLOMABLE ERROR COUNT (TOTAL uunécn OF ERRORS) ON
THAT DRIVE xs EXCELDED THE MAXIMU nLLounaLE ERROR
counr 1S 6, AFTER & ERRORS HAVE occunen DRIVE IS
PPED nnb MESSAGE ( DRIVE # XXXXX onoppen) IS

e PRINTED
SW<00»
THIS SWITCH IS TO BE USED WITH THE FUNCTION
SELECTION PROGRAM (SR=210). IF A WRITE OR A WRITE

HECK  FUNCTION IS SELECTED WITH TH s W TH
SR Snnn WILL ASK rgﬁ ; ga 4enn 13 82 ugfrten 5
WRITE CHECKED (PATRN?), THE USER SHOULD TYPE IN THE
(OCTAL) PATTERN, THIS PATTERN WILL BE WRITTEN (OR
'ﬁ"é}ss %Egggo) ON THE DISK. FOR FURTHER INFORMATION

PROGRAM DESCRIPTION

THE FIRST TEST IS ARIMED AT DETECTING IMPEPENDING
ELECTRO-  MECHANICAL FAILURES IN THE DRIVE AND
INNER/QUTER LIMIT SWITCHES.

IN THE NEXT TWO TESTS, THE DISK IS FORMATTED AND
CHECKED FOR CORRECT FORMATTING. IF THE DISK IS

AN RK-0SF HE NTIRE DISK IS FORMATTED EACH TIME

THE EVEN DRIV s TESTED. NO FORMATTING IS DONE WHEN
THE ODD DRIVE IS TESTED. THE DISK IS CHECKED EACH
TIME FOR PROPER FORMAT, HOWEVER.
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7.1

IN NEXT TWO TEST% rus SEEK Loggci Posxrxone? %TC
oxfrenen? EEEK?U Brrsggénc : Ht EP 355“' ﬁé ﬁ? “3

(0-312-0-311-0-310 ), THE SECOND ONE

CONVERGING-DIVERGI NG PATTERN .
(0-3ie-1-311-2-310....).  _ON_GE AN _ ERROR
FURTHER QNRLYSIS IS DONE TO FIND_OUT MORE ABOUT THE
NATURE OF ERROR. MANY TIMES ADDITIONAL INFORMATION
IS GIVEN FOR THE CONVIENCE OF THE USER. RETRIES ARE
DONE . WHENEVER AN ERROR OCCURS.

IN THE SUBSEQUENT TESTS EXTENSIVE WRITING IS DONE
USING MORE THAN 2000 DIFFERENT PATTERNS. THE DATA
IS READ, (SOFTWARE) COMPARED, AND WRITE CHECKED.

EVERYTIME AN ERROR OCCURS RETRIES ARE DONE, TO CHECK
IF IT uns A nscovsme ERROR OR NOT. THE USER CAN

c; TTERNS TO BE WRITTEN ON mg o;sx THE
onrn RANS ER BUFFERS CAN BE RE-LOCAT en
TO DIFFERENT PARTS OF MEMORY. ns T0 Locnrxons
'PBUFQ’, 'PBUFL’, 'PATI 'Pmum IN THE LISTINGS
FOR MORE DETRILS. SEE stc

THE SHUNT CURRENT CHANGE TEST WRITES REnos AND
CHECKS FOR ERRORS ON CYLINDERS 127 AND 128. THIS
REGION HAS CRITICAL "PACKING DENSITY" T0 "L3ITE
CURRENT"™ RATIOS.

THE SEEK TIMER PROVIDES SEEK TIMES AND GRAPHS RS
EXPLAINED IN SEC 8.0

A FUNCTION SELECTION SUB-PROGRAM IS PROVIDED FOR
USER SELECTION OF FUNCTIONS. SEE SEC 9.0

EVERY TEST IN THE PROGRAM IS PRECEEDED BY AN
EXPLANATION OF THAT TEST, THE USER IS ADVISED TO
REFER TO THAT, IF MORE INFORMATION IS NEEDED.

PERMISSIBLE USER PROGRAM MODIFICATIONS

THE USER CAN MAKE MINOR CHANGES IN POINTERS, TABLES
ETC. T0 TAKE CARE OF HIS SPECIAL NEEDS. IT I
325}3?555 T0 MAKE CHANGES IF ANY, RIGHT AT THE
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7.1.1

7.1.2

7.1.3

r.1.4

7.1.5

SEEK nnmc CAN BE DONE BETWEEN ANY TWO CYLINDERS
BY ING CHANGES DESCRIBED xu THE cvhénosn noon;ﬂé
T“ETI A7 LOCATIONS . 'SORD’

NE PRINTER AND WANT YOUR OQUTPLT
CHANGE __LOCATION 'STPS’ TO

IN CASE YOU ans A
ON LINE R
§tPe* T0 177516 (LINE ~PRINTER

LI

THE PRINTE
177514 RND LOCATION '
VECTORS).

INPUT/OUTPUT DATA BUFFERS (FROM WHERE DATA TRANSFERS

WILL BE DONE TO AND FROM THE DISK) CAN BE RELOCATED
TO ANYWHERE _IN THE 28K OF MEMORY (DO NOT_OVERLAY THE
PROGRAM). = THIS CAN BE DONE BY CHRNGING THE CONTENTS
OF LOCATIONS 'PBUFO’ AND 'PBUF1’ TO THE STARTING
ADDRESSES OF THE TWO USER_SELECTED BUFFERS. IT
SHOULD BE NOTED THAT ERCH OF THE THO BUFFERS SHOULD
BE 768 (DECIMAL) WORD LONG.

FOUR DIFFERENT PRTTERN GEN RRTOR ROUTINES HAVE BEEN
USED IN THIS PROGRA TGENO B. PTGENI C.
PTGEN2 D. PTGEN3. THEY HRVE BEEN DESCRIBED IN
DETﬂIL AT CORRESPONDING LOCATIONS IN THE LISTING.
THE ORDER IN WHICH THEY AR E CALLED IS DESCRIBED AT
THE BEGINING OF TEST 6. THIS CALLING ORDER CAN BE
CHANGED BY NRK;NG CHQNGES IN THE FOUR POINTERS
R.'PATO’ B. AT1’ C. 'PAT2’ D. 'PAT3". THESE 4
sgINIEES CONTRIN "THE STARTING ADDRESS OF ERCH

RS A SPECIAL CASE OF THE ABOVE, YOU CAN WRITE 'THE
SAME_TWO (OR_ONE) PRTTERN/S ON’ THE ENTIRE DISK USING
'PTGEND’ ROUTINE. TO WRITE THE SAME ONE PATTERN

SHRgGE LSCRTION 'PATL" TO "PTGENQ’ (STARTING RDDRESS

TGEN
CHRNGE LOCATION 'PAT2" TO 'PTGENO' (STARTING RDDRESS

OF PTGENO)
| BPRNGEELOCRTION 'PAT3’ TO 'PTGEND' (STARTING ADDRESS

NO)
FILL LOCRTIONS 'PTRNO1’ AND °'PTRNO2® MWITH THE
PATTERN_YOU WAN
ggo gRéTE e DIFFERENT PATTERNS (IN ALTERNATING
CHANGE 'PATL’, 'PAT2' AND 'PAT3’ AS DESCRIBED ABOVE.
stLHRngRNOI AND 'PATRNO2' WITH THE TWO PARTTERNS
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DRKLS.PLL
gga ' 716 I resr 10, IF YOU WANT TO WRITE A cuecx CYLINDERS
3 127 128 WITw pmsnns OTHER THAN THE 12 USED
Se4 - »HQNGE nrw OR ALL OF THE 12 POINTERS °'SP1' THROUGH

&5 *SP12% TO CONTAIN Pmrznns YOU WANT.
Ry
EE?, 8.0  SEEK TIMER & GRAPHS
€0 HS ﬁr TEST ¥n ™I g PRO S THE SEEK TIMER. én
-1 on £ CTOR coumzn ms g8E
§78 aasz F'us THE ccunncv or HE TIMES
73 24 EC ? ? go ACCURAC THE SECTOR
, COUNTE! (uH CH IN TURN DEPEN S ON THE aomuon PEED
gzss OF. THE DISK).
g:" IN THE FIRST PART OF THIS TIMER, SOME CRITICAL SEEKS
€73 ;
25
g8 HAVE BEEN TIMED (CYLINDERS 0-1, 179-181, 0-3, o 15.
€83 0-32, 0-202, 0=100) EACH SEEK 1S DONE 100 TIMES
is TIMES ARE 'REC THEN THE TIMES ARE SORTED ou‘f
itz AND A PRINTOUT IS 91 N SHOWING HOW MANY éncs \
£3€ PRRT ICULAR K- TIME WAS OBTAINED. sxm SEEK
587 BETWEEN O AND LAST CYLINDER WAS DONE 100 TIMES. 39
S3g TIMES A SEEK TIME OF 95 MS WAS OBTAINED, ONCE IT
SES GAVE 10G MS. THIS GIVES THE USER AN IDER OF HOW
830 CONSISTENT ARE THE SEEK TIMES.
£33 IF YOU WANT TO TIME SEEK BETWEEN ANY OTHER SET OF
€43 CYLINDERS, YOU CAN DO BY FOLLOWING THE ms*nu TIONS
§3§' AT LOCATION *SORD’ IN LISTINGS. ° SEE SEC
238 IN THE SECOND PART, A GRAPH OF THE 'CYLINDER SEEKED
£s7 FROM 0° IS PLOTTED AGAINST 'SEEK TIME'. TWO GRAPHS
€35 nas nvan.na:.z NORMALL Y 'ns smL GRAPH IS PRINTED
Zz% SMALL GRAPH PLOTS THE SEEK TIMES FOR
E20 SELECT o cvunosns (RBOUT 49, COVERING THE RANGE
- 801 FROM CYLINDER 0 10 202. IT czvss THE USER A QUICK
{agg SEEK cmmcrsnxsnﬂs OF A DRIVE.
£2 THE OPTIONAL COMPLETE GRAPH (SW 4) GIVES A GRAPH
e SIMILAR T0 THE RBOVE OME, BUT PLOTS ALL THE
gg; CYLINDERS (203).
£0e THE GRAPH SHOWN ON LAST PAGE IS A SAMPLE QUTFUT. IT
038 SHOULD BE REALIZED THAT DIFFERENT DRIVES MAY HAVE A
E;; SLIGHTLY DIFFERENT CHARACTERISTIC.
*o [ 3
£l '
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9.0 FUNCTION SELECTION PROGRAM

THIS FROGRAM GIVES THE _USER A CAPABILITY T? SELECT A
FUNCTION AND EXECUTE IT, FROM THE OLE ELETYPE.

STARTING ADDRESS=210

ON_STARTING THE PROGRAM RT 210, THE FOLLOWING
GUESTION RFPEARS:

FUNCTION?
THE REPLY SHOULD BE:  WR FOR WRITE

WC FOR WRITE CHECK

RD FOR READ

RC FOR READ CHECK

CR FOR CONTROL RESET

OR FOR ORIVE RESET

8K FOR SEEK DR
ALL COMMANDS SHOULD BE TERMINATED BY A CARRIAGE
RETURN. DEPENDING ON WHICH FUNCTION IS GI

GIVEN THE

FOLLOWING QUESTIONS APPEAR:

RKBA? TYPE IN THE BUS RDDRESS (OCTAL)
FOLLOKED BY A C.R.

RKDR? TYPE IN THE DISK RDDRES (OCTAL)
FCLLOKED BY C.R.

IF R NON-EXISTENT CYLINDER OR SECTOR IS SELECTED,
THE QUESTION IS REPERTED RGRIN.

R? TYPE IN THE NUMBER OF WORDS YOU WANT
TO _TRANSFER. IT_SHOULD BE IN OCTAL. THUS IF YQU
HRNT T0 RERO = SECT TYPE IN 400 FOLLOWED BY C¢.R.

BEEHBER CAN_BE TRANSFERRED DEPENDING ON
THE SIZE QVRILRBLE :

FOR A WRITE F?NCTION IF SWO I? SET TO THE PROGRAM
WILL ASK FOR RTA PﬂTTERN 0 BE
HOULO TYPE IN THE DATA
PATTERN (OCTRL) T0 BE NRITTEN FOLLOWED BY <CR>. THE
PATTERN WILL BE WRITTEN ON THE DISK. NOTE THE NUMBER
gE ggED?F}gDBE WRITTEN AND THE DISK- RDDRESS SHOULD
» . ; A '
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16.0

FOR A WRITE CHECK FUNCTION: IF SW O IS SET TO |

. BatRnt® TRE"OER"SHOULD" TYPE TN THE (OLTAL) STy

LS O L R 1 s,
THESERR 18 o mE DO . IR A NON E XIS TERT v INER
16 TYPED IN THE GUESTION 1S REPEATED AGAIN.

THE FUNCTION IS EXECUT D ncnm AND AGAIN. TO GET
OUT OF THIS LOOP gs SET, AT THIS POINT
THE QUESTION (ruucr on ) xs ASKED AGAIN.

iF UPON EXECUTION OF Q FUNCTION AN ERROR OCCURS 'IT
S REPORTEC. ALL SWITCH OPTIONS WHICH APPLY TO ANY
OTHER ERROR, ALSO APPLY TO THIS ERROR.

IF ON INPUTTING A NUMBER OR A MISTAKE IS
MADE, THE INPUT STRING cm ae Bge Dgo Y HITTING
*RUBOUT’ KEY, THE NEW STRING CAN D IN AGAIN.

ERROR INFORMATION

HENEVER AN ERROR MESSAGE IS PRINTED OUT, ALL
REGISTERS AND OTHER DATA PERTAININNG T1C THE ERRCR

ARE m. ; RKDS, RKER...RKBA rnu%cn:é THE
&qngs ENTS HE CORRESPONDING REGISTERS AT THE TIME

N N R

CAUSE

Pl B o i 5 2
r} "'E ¥n MANY xnsrnnczg

mc.u»: nuu WILL GIVE axss onons THAN ONE kaoa

REPOR
Exmmhnon OF #"ﬁ bSm E'f'vén uxu. as cﬁnm.v vssv
HELPF EXPLANATIO
cuecxao m ms SUBTEST IS cxv N m ms accxmm. or
EVERY SUBTEST, nu. THE NUMBERS GIVEN WITH ERROR
MESSAGES ARE IN OCTAL.
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11.0

12.0

Al TIMES WHEN AN ERROR OCCURS BESIDES THE ERROR

R SRR o g P 0T
UNEXPECTED TIMEOUTS AND RK1l INTERRUPTS

?TEE “gu oc un oTIx OU¥Y2€8URBGTT crueTpnocASn
g T IS INTACT, IT CAN RESTARTED BY
PRESSING commz

F AN UNEXPECTED RK1l INTERRUPT OCCURS THE PROGRAM
YPES OUT THE PC AT WHICH THE INTERRUPT CAME IN AND
THEN HALTS. PRESSING CONTINUE WOULD RESTART THE
PROGRAM FROM BEGINNING.

COMMONLY USED SUBROUTINES
A BRIEF EXPLAINATION OF EVERY SUBROUTINE IS GIVEN IN

SlBRoutIHE)” P B-ROUTINGS A [TSteo Tn Tt
E&LE"“S "‘?Ea‘“ic’%%u“"é it il BEOThGS o

TRAP 1 gﬂ LOWER BYTE OF THE 'TRAP'
INSTRUC ION 1S _USED TO INDEX THROUGH THE TRAP TRBLE
égai;l;ﬁg) FOR THE STRARTING ADDRESS OF THE DESIRED
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13.0

SAMPLE GRAPH AND SEEK TIMER OUTPUTS

A8 R SIS SIS 1S A PRIICHS

SEEk BETWEEN A SE C\'INDERS
SEEK TIME SCALE FACTOR=0.01 MILI SECS

8 OF SEEK 8 OF SEEK
SEEKS TIME  SEEKS TIME

CyLS:0-202 e
FRWRD REVRSE {
100 9078 100 078
CYLS:0-1 =
FRWRD REVRSE | >
100 825 100 11585
CYLS:178-13l
FRWRD REVRSE
100 11585 100 1155
CYLS:0-3
"~ FRURD REVRSE
100 1485 100 148S
CyLS:0-16
FRWRD REVRSE
100 3135 100 3135
CyLS:0-32
FRUWRD REVRSE
100 3795 100 3758
CyLS:0-100
FRWRD REVRSE

100 §775 100 §775

/"'
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GO2

X AXIS - SEEK TIME - MILI SECS
Y AXIS - CYLINDER SEEKED FROM O

0 20

..............

Y S0 &0 70

##SAMPLE OUTPUT##

g0 90 100 (10 l20
o | } o i

I
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TITLE MRINDEC-11-DZRKL-C
: #COPYRIGHT (?) 19?4 1976
iD G ORP
: NES

iPROGRﬂH BY JiM KRPADIA

iTHIS PROGRAM WAS ASSEMBLED USING THE PDP-ll MAINDEC SYSMAC
*PRCKQGE (MRINDEC-11-DZQRC-CO),MAR 21, 1376.

lJRNURRY 1975

iREVISED MARCH 1976 BY TOM SAWYER
SBTTL OPERARTIONAL SWITCH SETTINGS
SWITCH USE

n

g
=
m m

—m
mg
-

ROR_TYPEOQUTS
RROR TO PREVIOUS ’*SCOPE’
RROR
ERROR
TEST TYPED IN BY USER
EK TIMER
GRRPHS
OMPL TE GRRPH (ALL SEEK TIHES)
SMALL GRAP

20—.
£
maom

m

AR
*g =39

0O N W ENCOOONGE
MG < R RMom

NU ERRORS _HAVE OCCURED

ASK FOR PATTERN TO BE WRITTEN (OR WRITE
CHECKED), IN FUNCTION SELECTION PROGRAM
DUMP OUT'ALL RK REGISTERS ON ERROR

LE R B B B B B F SR RS SRR RN

*—
e

A LR L LA LA LR I E IR LIE IR IR IR DR T T TE TR E T R TR

s # YOU ARE ADVISED TO READ THE DOCUMENT FOR THIS PROGRAM.
T * FUNCTION SELECTION PROGRAM STARTS AT 210.
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DZRKL
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BRORREEREES SRR IS

O UD WO D DD D DO
bt e bpob ep—0p—s pmap o poo pus
OO NOUN £ WMhu—=0

BRRHSREE

D

BRES

0
b

FEREE BN

ACT11 HOOKS

001100

100000
040000
020000
010000
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.SBTTL ACT11 HOOKS

S RRERERERRRREERERRRRERRARERRERRRRRERRERERRRARRARRRERRERRRARRRE24

+ HOOK RED BY ACT
s*gﬁga obion :SAVE PC
SENDAD
W ::2)SET LOC.52 TO ZERO
RESTORE PC

Z=s§vpc
.SBTTL BASIC DEFINITIONS

. -;mnmnggonsss OF THE STACK POINTER ### 1100 ###

8TACK=
EQUIV EMT,ERROR ::BASIC DEFINITION OF ERROR CALL
.EQUIV IOT.SCOPE ::BASIC DEFINITION OF SCOPE CALL

; *®MISCELLANEOUS DEFINITIONS

HT= 11 ::CODE FOR HORIZONTAL TAB
Ts 15 ::CODE FOR kxns FEED
R= 1 330 ARRI RET
CRLF= 200 : :CODE FOR CARRIAGE RETURN-LINE FEED
PS= 177776 ; s PROCESSOR STATUS WORD
.EQUIV PS,PSW
STKLMT= 172774 ::STACK LIMIT REGISTER
PIRG= 177772 : : PROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 : *HARDWARE SWITCH REGISTER
DDISP= 177570 : : HARDWARE DISPLAY REGISTER
- *GENERAL PURPOSE REGISTER DEFINITIONS
k0= %0 : s GENERAL REGISTER
Rl= %l ;s sGENERAL REGISTER
R2= “e ; sGENERAL REGISTER
 R3= %3 : :GENERAL REGISTER
“R4= 7 A ; sGENERAL REGISTER
RZiz %5 ; s GENERAL REG{ST R
RE= % s sGENERAL REGISTER
R7= % : :GENERAL REGISTER
.EQUIV RG,SP ;;ggncx POINTER
.EQUIV R7.PC : :PROGRAM COUNTER
- $PRIORITY LEVEL DEFINITIONS
PRO=" O s sPRIORITY LEVEL O
PRI= 40 : PRIORITY LEVEL 1
PR2= 100 ;;PRIOR%TY LEVEL g
PR3= 140 s tPRIORITY LEVEL
PR4= 200 s tPRIORITY LEVEL 4
PRS= 240 : PRIORITY LEVEL S
PRE= 300 e s sPRIORITY L SEL £
PR7= 340 + :PRIORITY LEVEL 7
: ¥"SWITCH Rscésrsn“ SWITCH DEFINITIONS
SW1S=" 10000
SWl4= 40000 ,
SWl3= 20000
SWl2= 10090

331)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
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BRSIC DEFINITIONS

MRINDEC-11-DZRKL-C

DZRKLC.P11

; sRESERVED AND ILLEGAL INSTRUCTIONS

'

;3 TIME OUT AND OTHER ERRORS

;s TRACE TRAP

DEFINITIONS (BITOO TC BITIS)

: ¥BASIC “CPU™ TRAP VECTOR ADDRESSES

'O O T MU—O
B e b b e b e e e
- Bomd 1 il Bt b o Somh 3 8 Bt 5
BARAARAIAS S G BN EE
llllllllll at.
88888000 S 9999 888323888800 PEBESEINES 2 s
TOUSTU—TU—T MI.H' ST U~T U—~T (U—T U--DOoDNOoomomoo H.I...l..l.
. nHnunon
> TN
8 nun . LBl :IIYIIIIIII —uUnNIrMu—o mmnl..&%.u.-.w. ....-.. WWNWIIVVW-.WWW mm..u-v-m
M EEEEEEEEEE HHHUUHHUUNHHHUUUEEEEmEmmmm OF L) v
.......... «OOOOMODOOMOMMOMOMOMMEMOMOD + « « » « = « « = = t“olvl

001000
00
4
000010
000004
366001
1
100000
040000
020000
010088
0040
002000
001000
000400
000200
000138
000020
000010
000004
000002
000001
020004
000010

000014
COCO14

T T O A A RN S N P S T

s b b Kan B g 1

—— ———— —
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DZRKLC.P11 BRSIC DEFINITIONS

1008 Q00014 BPTVEC= 14 ,.anenxpoxm TRAP (BPT)
1 ;ov = 1 ;0 uﬁ ggmn TRAP (I0T) #%SCOPEx*

| 4 = 33 l,

1 = ,,snun.nron RAP (EMT) #%ERROR*#

1009 000034 rmpvsc-au : 1“TRAP™ TRAP

1011 200069 TovEcs €4 1TV BRINTER VECTOR:

ﬁié 40 ;msvﬁcéqo ! : PROGRAM xmznﬁ g?‘“laf:clussr VECTOR

ioig .SBTTL TRAP CATCHER

1§19 000000 .=0

101 s ¥ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A .42, HALT"

1018 :¥SEGUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS

igég e uLocnnoulgqcoumms 0 TO CATCH IMPROPERLY LORDED VECTORS

1021 000174 000000 DISPREG: .WORD O + :SOFTWARE DISPLAY REGISTER

1022 000i7e 0000OD SWREG: .WORD O : 1SOFTWARE SWITCH REGISTER

1023 .SBTTL STARTING ADDRESS(ES)

iggg 000200 000137 002460 InP J8START ;;JUMP TO STARTING ADDRESS OF PROGRAM
1026 000210 .=210 .

1027 000210 105237 001517 INCB  FFUNC :SET FLAG INDICATING SELECTION OF
1333 000214 000127 002480 - MNP J8START :FUNCTION PROGRAM.

1030




MRINDEC-11-DZRKL-C

DZRKLC.P1I

i3

1033

|

i

{833 001100
I8 B
B Bie
i3 i
1048 Bo1113
104¢ Q001114
1047 001115
1048 001116
1049 001120
18%0 00l1ee
1081 881124
1052 1126
1083 001130
ol
1056 001135
% di
1059 1142
1060 001144
18&1 001146
68 Gl
= o
% pie
iggﬂ 001160
1078 001162
iO;l DOiiBH
il
1074 001172
i Bl
77 gaiea
7 e
1080 001206
1081 00iz2i2
1082 001213
1082 001214
1084

COMMON T

177607 0C0377
77

MACYL1l 27(732)
RGS
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.SBTTL COMMON TAGS

, TR RRREPEELFRARE R LR EPEE IR E RN B LR A RS R RS RFUR L2 LR E 2802 -£FE 224844
‘”2{8 meqrs cgggng NS VARIOUS COMMON STORAGE LOCATIONS

.=1100 :
$CMTAG: - :START OF conncmS TAGS
ﬂgiag: .E%?ET 8 "Esmﬁlﬂ’é 7&2 TngNJﬂBER
ﬁcn : .WO 3 ::Egu m Ew%sﬁ “?mnon COUNT
’LP“&E’ JWORD O CONTRINS SCOPE LOOP rS:nn ¥
izn TL: .% g ::E&'hn}".é '?.Sm. E oﬁzcrs
§ITEMB: .BYTE ONTAINS mn CONTROL BYTE
SERMAX: .BYTE 6 omnx Ennons PER TEST
ERRPC: .WORD ,,comnms PC OF LAST ERROR msmucnon
$GDADR: .WORD O : :CONTAINS ADDRESS or *GOOD’ DAT
BDADR: uosg 3 ,,coumxpé D ss 'ano' oma
$GODAT: .WO ::C ’ ’
DAT: .WORD O + : CONTAINS ’BAD’ onm
.Hgsg 0 : s RESERVED--NOT TO BE USED
SAUTOB: .BYT 3 :AUTOMATIC MODE INDICATOR
SINTAG: .mz 0 ,,xmsnnupr MODE INDICATOR
-WOR Bsun ;sADDRESS OF SWITCH REGISTER
oxsm.nv: .WORD DDISP :ADDRESS OF DISPLAY REGISTER
; 177252 siTTY "SB ET"TEE
TKB: 17756 SITTY K
STPB;  1772Ee }i 7Ty PRINTER BUFFER REC. ABORESS
gnuu.: .BY 0 : :CONTAINS NULL cusnngga rognﬁu.s
$FILLS: .BYTE 2 ; ;CONTRINS # OF FILLER CHARACTERS REQUIRED
;F&LC: .BYTE I2 : + INSERT FILL CHAR ﬂgL AFTER A "LINE FEED"
TPFLG: .BYTE O : 1*TERMINAL AVAILABLE™ FLAG tamurszo-vss:
SREGAD: .WORD O : ;CONTRINS THE ADDRESS FROM
::WHICH (SREGO) WAS OBTAINED
$REGO: .WORD O : :CONTRINS ( (SREGAD)+0)
$REGl: .WORD O + : CONTA] usnecnona)
sgcsz -WORD g + 1 CONTAI ((gggcno)+
SREGY: " HORD i CONTAING ¢ (SREGAD)+10)
gag:s: .uogg § ::conm "é ufgfﬁgﬂ ig
REGE: .WO CONTRINS (tsnecno)+1q)
$REG?: .WORD O 5 “’"5828 53)
0 i3 om ( (3R

$REGL0: .WORD

$ESCAPE: 0 sscnpz on snaon ADDRESS

ng%L 25012 ;§97><37?><3?7> CSDETF . MARK

CRLF: ch (15 ::8 53 58: RETURN

SLF: .RSCIZ :LINE FEED
ii*i!ii*iiiillii!**iiii*i*iiiii‘iii!!i!l!iiiiiii!ii*iiilii!iiii
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DZRKLC.P11 ERROR POIN ER TABLE

iggg .SBTTL EKROR POINTER TABLE

1087 amsr ) F sncus r ¢ CUR.
% ORI I REORPIOL PR SRR LT (18
} go :hggnr ON sxrensF THIS NUME T"DICRTESPEE%CH §$zn 12 THE nghsc§s PERTINENT.

(

iggé Eé éncu xisn N Qusufnafk CONTA RE OINT XPLAINED RS FOLLOWS:
1053 Y M ::PO 071 AGE

1093 it B iOINTE 10 THE DATA HEADER

1095 L 8; . .,POINTS 10 THE onrn

mg L :POINTS TO THE DATA FORMAT

103B

10

1099 001216 $ERRTB:

1101

1% mmnwmnmwmmwmwmummmnmwwm
ﬁ& ONE), MAKE THE FOLLOWING CHANGES ABOVE:

1105 s CHANGE CONTENTS OF ’$TPS’ TO 177514 (LPT VECTOR)

1106 :CHANGE CONTENTS OF *$TPB’ T0 177816 ( " *)

1107 ;ERROR ITEMS TRBLE

1108 ;

1109 :

1110 :

iiii ITem |

1115 001216 023506 EM1 ; CNTRL nov DIDN'T SET AFTER SEEK

1114 001220 024652 DH1 :PC KCS  RKER  RKDS  RKDA

1115 001222 025506 DT1 : SERRPC sneco §REGI SREG2  SREG3

iiig 001224 000000 0
"iiig ITEM 2

1120 001226 023545 EM2 sxn ON sssx

1121 001230 024652 DHI RKCS RKER RKDS  RKDA

1122 001232 025506 DT1 ssnnpc §REGD SREG1 SREG2 SREG3

1123 001234 000000 0

1124

ﬁgg sITEM 3

1127 001236 023561 EM3 ;DRE ON sesx

1128 001240 024652 DH1 :PC KCS RKER RKDS  RKDA

1129 001242 025506 0T1 *SERRPC snsso $REGL SREG2  SREG3

iig? 001244 000000 0

iigg ITEM M

1134 001 023575 My 'ERR’ ON SEEK

1135 IE1528 024652 H1 55 RKER RKDS  RKDA

1136 001282 025506 0Tl sznapc sneco §REGL SREG2 SREG3

1137 001254 0O0OOO 0

1138

1139 ITEM &

1150

e — e — - - - -—
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DZRKLC.PL1 ERROR POINTER TARBLE

11:1 00%256 023613 EMS DRU’ OQKSEEK EETRDRIVE ON *LOARD' BRACK TO 'RUN'
i
iiﬂg i‘l 855885 Ti SERRPC SREED $REGI SRE&E !REG3
1144 001264 000000 0
1148 \
i}:g ;ITEM B
1148 001 M6 R/N/S Y NOT SET RFTER SEEK
mg 1593 853285 SHI ng S E RKDA
1150 00127¢ 025506 DTl SERRPC SREGD SREGI SREGE $REG3
11S1 001274 000000 0
1152
iiga JITEM 7
1155 001276 023717 EM? SIN ON WRITE FMT
1156 001300 0247S0 DH?7 +PC RKCS RKER RKDS RKDA CYLINDER
1157 001302 025522 DT? SERRPC $REGDO SREGI SREG2 SREG3 SREGH
1158 001304 000000 0
1159
iig? +ITEM 10
1162 001306 023736 EMIO ’ERR’ ON DOING WRITE FMT
1163 001310 024750 DH7 :PC RKCS RKER RKDS RKDA CYLINDER
1164 001312 025522 D17 SERRPC SREGD SREGI SREGZ SREG3 SREGH
1165 001314 000000 _ 0
1186
- {igs ;ITEM 11
1169 001316 023767 : EMLL :SIN ON RERD FMT
1170 001320 025025 . DH11 PC RKCS RKER RKDS RKDA:
1171 - DRVI CYL SUR - SEC
1172 001322 025540 PT1l SERRPC SREGOD S$REGlI S$REG2
1173 SREGH $REGS SREGE $REG?
1174 001324 000000 0
1175
ii;% JITEM 12
1178 001326 02400s - EM12 ; 'ERR’ ON RERD FHT
- 1179 001330 024750 DH? PC KCS RKER RKDS RKDA CYLINDER
1180 001332 025522 i DT7 SERRPC SREGU $REG1 REGZ $REG3  SREGH
1181 001334 000000 ¢ 0
1182
iiga = sITEM I3
1185 001336 024027 EMI3 NRONG HERDERS FROM *SEC #
1186 001340 0251e2 DH13 SEC CR HERDER RECVD
1187 001342 000000 0
i}gg 001344, 015250 ESRI3 .;USE THIS SUBROUTINE FOR TYPING OUT ERROR DATA
iig? : sITEM 14 ‘
1192 001345 024056 EMIN ERROR ON IMPLIED SEEK FROM CYLR TO CYLB
1193 001350 02514l DHI14 CyL YLB RKER RKDS TRY#
1194 001352 025522 DT? SERRPC SREGO SREGI SREGE $REG3 SREGH
i%gg 001354 (000000 0
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EQ TRBLE

IS

EM23
DHI1l

DTl

e4

EM24
DHeH

;SIN ON DOING WRITE
s PC [KCS RKER
;SERRPC SREGD SREGL SREG2  SREG3

:DRVE  CYL SUR SEC 5
:SERRPC SREGD  SREGL  $REG2
:$REGN SREGS $REGE  SREGT

BO3
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:RERD WRONG HORS FROM CYLB ABOV
:SECs  HERDER RECVD

:G0 TO "ESRIS™ FOR TYPING OUT

+RERC HRONGA FIRST WORC FROM SECTOR O, °CYLB’ (CN IMPLIED SEEK FRCM CYLA

CYLB XPCT RECVD TRYs

:PC CYL
;SERRPC SREGD  SREG! REGZ SREGS  SREGM

;RERD FIRST WORD FROM SECTOR 1, °CYLB' ABOVE

CT  RECVD

sPC , CYLB EXP
;SERRPC SREGD  S$REGL  S$REG2

;RERD WRONG HERCER ON IMPLIED SEEK FROM °*CYLR® TC °*CvLB’
;SECTOR & HERDER RECVD

;USE THIS SUBROUTINE FOR TYPING CLT ERROR DATA

;EROR ON DQING WR