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1.0 ABSTRACT

THIS PROGRAM xs DESIGNED TO BE A COMPREHENSIVE CHECK OF THE
POP-11/70 CPU CLUSTER. THE PROGRAM EXECUTES EACH INSTRUCTION
p nu. Aoonsss MODES AND INCLUDES TESTS FOR TRAPS, INTERRUPTS
PPING BOX, MEMORY MANAGEMENT, MEMORY, THE UNIBUS, AND
THE nnss BUS. IF NOT DESELECTED, THE' PROGRAM RELOCATES THE
TEST CODE THROUGHOUT MEMORY (0-2M). ALSO, IF NOT DESELECTED
THE PROGRAM WILL RELOCRTE  USING  AVAILABLE  DISK
52588A¥¥8§ ,RPO4,RS03/4). SEE SECTION 9.5 FOR A DESCRIPTION OF

THE MAIN DIFFERENCES BETWEEN REVISION A AND REVISION B ARE
ROUTINES TO USE THE UBE AND MBT (MANUFACTURING ONLY), WORST
CASE TESTING OCCURS WITH ALL SWITCHES DOWN, STANDARD 'SYSMAC
MACROS, AND FLORTING POINT PROCESSOR TESTS.

RLSO, THE DISk DRIVER WAS REWRITTEN TO MAKE ERCH DEVICE HAVE A
MODULAR DRIVER AND TO CAUSE I/0_TO OCCUR CONCURRENTLY ON THE
Sx?stﬂBLE DISKS. (SEE SECTION 9.5.4 FOR AR DESCRIPTION OF DISK

SINCE WORST CASE TESTING NOW OCCURS WITH ALL SWITCHES DOWN
PRECAUTIONS MUST BE TAKEN TO ENSURE THE PROTECTION OF USER
EigéngoggFER TO SECTION 7.0 FOR A DESCRIPTION OF WARNINGS AND

2.0 REQUIREMENTS

2.1 EQUIPMENT

POP-11/70 CENTRAL PROCESSOR WITH 1bK OF MEMORY, A LINE CLOCK,
RND AN LA30 (OR EGQUIVALENT) CONSOLE.

2.1.1 OPTIONAL EQUIPMENT USED

1. UNIBUS EXERCISER

2. MASS BUS TESTER

3. RP11/RP03, RK11/RKOS, RH70/RPO4, RH70/RSO3/RSOY
4. FP11-B, FP11-C

2.2 STORAGE

THE PROGRAM LORDS INTO THE FIRST 12K OF MEMORY AND RUNS IN ALL
:EggﬁY (EXCLUSIVE OF THE XXDP MONITOR IF RUNNING IN CHRIN

2.3 PREL IMINRRY PROGRAMS

- —— a——
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ADVISABLE  THAT _THE CPU  CLUSTER (RAND FLOARTING POINT)
DIAGNOSTICS RUN FIRST. THESE CONSIST OF:

DEKBA  DEKBF
DEXBB  DEKBG
DEKBC  DEMIR
DEKBD DEFPR
DEKBE  DEFFB

3.0 LORDING PROCEDURE

3.1 METHOD

THE PROGRAM IS SUPPLIED ON THE DIAGNOSTIC MEDIA. REFER TO THE
XXDP OPERATING MANUAL FOR FURTHER INFORMATION.

4.0 STRARTING PROCEDURE

4.1 CONSOLE SWITCH SETTINGS

SEE SECTION 5.1
4.2 STRRTING RDDRESSES

THE STARTING ADDRESS FOR THE EXERCISER IS 200.

BY STARTING AT ADDRESS 210, THE SWITCH REGISTER AND DISPLAY
LIGHTS CAN BE CHECKED. THIS ROUTINE JUST MOVES THE SWITCHES
70 THE DISPLAY REGISTER ARLLOWING THE OPERATOR TO TOGGLE THE
gg&}g#%g AND SEE THE CORRESPONDING LIGHTS IN THE DISPLAY

BY STARTING AT RDORESS 214, THE MICRO-B8REAK REGISTER CAN_BE
CHECKED.  THIS TEST REGUIRES A MAINTENANCE CARD. SEE SECTION
9.0 FOR FURTHER DETAILS.

4.3 PROGRAM AND OPERRTOR RCTION

BRIRR LI CEBBIRREBREB IR IAA XIS G GFREGRTEDES

LCAD PROGRAM INTO MEMORY (SEE SECTION 3)

CHECK FOR ANY SYSTEM DISK _ PACKS OR  CONFIGURARTION
EXCEPTIONS AS DESCRIBED IN SECTION 7.0.

LOAD RODRESS 200

SET SWITCHES (SEE SECTION S5.1)

PRESS START

THE PROGRAM WILL LOOP AND MESSAGES WILL BE TYPED AT_ THE
END_OF ERCH SUB-PRSS AND ERCH PARSS. (SEE SECTION 8.3 FOR
A DESCRIPTION OFf THE MESSAGES)
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OPERARTING

GOl

PROCEDURE

OPERRTIONAL SWITCH SETTINGS

SW1S

SW14

SKI13

Sui2

SW1l

SWi0

SS9

Sug

HALT ON ERROR

LOOP ON TEST

INHIBIT ERROR
TYPEOUT

INHIBIT UBE

RING BELL
ON ERROR

LOOP ON ERROR

RELOCRTE WITH
CPU ONLY

14-0CT-76 10:46 PARGE 7
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THIS SWITCH WHEN SET WILL HALT
THE PROCESSOR WHEN AN ERROR IS
DETECTED.  PRESSING CONTINUE
WILL CAUSE AN FRROR MESSAGE TO
BE TYPED AND THE PROCESSOR
WILL  RGAIN HALT. PRESSING
CONTINUE ARGAIN WILL RESUME
TESTING.

THIS SWITCH WHEN SET  WILL
CRUSE THE PROGRRM TO LOOP ON
THE CURRENT SUBTEST.

THIS SWITCH WHEN SET INHIBITS
THE ERROR TYPEOUT.

THIS SWITCH WHEN SET INHIBITS
THE INITIALIZRTION _OF THE
UNIBUS EXERCISER. SEE SECTION
9.2 FOR__A DESCRIPTION OF THE
UBE FUNCTION.

THIS SWITCH WHEN SET INHIBITS
SUBTEST ITERATION AFTER THE
FIRST PASS.  EACH SUBTEST IS
EXECUTED 10 TIMES BEFORE THE
NEXT SUBTEST IS RUN. SETTING
SW1l CAUSES EACH TEST TO_ BE
EXECUTED ONCE BEFORE STARTING
THE NEXT SUBTEST.

THIS SWITCH WHEN SET WILL RING
THE BELL WHEN AN ERROR IS
DETECTED.

THIS SWITCH WHEN SET  WILL
CRUSE THE PROGRAM TO LOOP_ON
THE FIRST FRILURE EVEN IF THE
FRILURE IS INTERMITTANT. SEE
SECTION 6.1 FOR R DESCRIPTION
OF LOOPING ON RELOCATION
ERRORS.

THIS  SWITCH WHEN SET WILL
CRUSE RELOCATION TO BE DONE BY
THE CPU _INSTERD OF R DISK.
SEE SECTION 9.5 FOR R
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DESCRIPTION OF RELOCATION.
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SW7

SWb

SWS

Sk

SW3

Sz2-SWo

I01

INKIBIT SYSTEM
SIZE TYPEOUT

INHIBIT RELOCATION

INHIBIT ROUND
ROBIN

INHIBIT RRANDOM
DISK RDDRESS

INHIBIT MBT

DEVICE CODES

NOTE

WHEN RELOCRTING Vv
SET IN THE VALUE
DEVICE THEN SET S

IaA A
(SW¢
WITC
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THIS SWITCH NﬁEN SET MWILL IN-
HIBIT THE TYPEQLT OF THE
SNITCH DEFINITIOhS AND THE
DISKS THAT WILL BE USED FOR
RELOCATION. (TYPEOUT  OMLY
SSCURS WHEN THE PROGRAM IS

THIS WITCH WHEN SET  WILL
INHIB?™ @l RELOCATION. DO
NOT .MANGE THIS SWITCH WHILE
THE PROGRAM IS RUNNING.

THIS SWITCH WAEN SET WILL ONLY
RELOCATE USING THE DEVICE
SELECTED BY SWITCHES «<2:0)
RATHER THAN ALL AVRILABLE
DEVICES.

THIS  SWITCH WHEN SET WILL
CAUSE RELOCATION TO  ALWAYS
BIEQIS)RT ADDORESS 0O ON THE

THIS SWITCH WHEN SeT_  INHIBITS
THE INITIALIZATION OF THE MASS
BUS TESTER. SEE SECTION 9.3
FOR A DESCRIPTION OF THE MBT
FUNCTION.

THESE SWITCHES (ALONG  WITH
SWS) CAUSE THE PROGRAM TO
RELOCATE THE TEST CODE USING
THE DEVICE SPECIFIED BELOW:

VALUE DEVICE
RP11/RPO3
RKOS

NOT USED

NOT USED
RH70/RPO4
RH?O/QEOBIRSGH

NOT
NOT USED

\NornLwnu—oO

SPECIFIC DEVICE
s g ») T0 SELECT THE
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UNIT O OF THE LORAD DEVICE IS MARKED NOT
PRESENT IF PROGRAM WAS LCADED IN CHRIN
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MODE, AND THEREFORE WILL NOT BE USED TG
RELOLATE.

DISPLAY REGISTER

WHILE THE PROGRAM IS RUNNING, THE LOW BYTE OF THE DISPLAY
REGISTER CONTRINS "THE SUBYEST NUMBER AND THE HIGH BYTE
CONTRINS BITS <1:7> OF KERNEL PARD. THESE BITS, OF KERNEL
PARO, CORRESPOND TO BITS <20:13> OF THE PHYSICAL ADDRESS OF
THE RELGCATED CODE. WHEN AN ERROR IS DETECTED AND LOOP ON
ERROR IS SELECTED, THE HIGH BYTE CONTRINS THE ERROR COUNT.

OPERARTOR ACTION

WHEN THE PROGRAM IS LOADED* AND STRRTED WITH SWITCH 7 ON A
ZERO THE PROGRAM WILL TYPEOUT THE DISKS AND UNIT NUMBERS THAT
WILL BE USED FOR RELOCATION QAND THEN WAIT FOR THE OPERATOR TO
TYPE A CHARACTER. THIS IS TO ALLOW THE OPERA'WR TO WRITE
PROTECT ANY DRIVE THAT IS NOT TOQ BE USED. IF THERE ARE NO
gggégsén AVAILABLE FOR RELOCATION, OPERATOR ACTION IS NOT

IF THE PROGRRM IS LGADED VIA ACTIL IN QV OR AR OR WITH XXDP IN
CHRIN MODE NO OPERARTOR ACTION IS REGUIRED AND ALL DISKS NOT
gg&s%nggggECTED (EXCEPT FOR THE XXDP MEDIR) WILL BE USED FOR

¥EXCEPT CHARIN MODE, GViMANULFACTURING ONLY), OR AUTO RCCEPT
(MANUFACTURT '3 ONLY)

ERRORS

ERROR HALTS AND DESCRIPTION

IF AN ERROR IS DETECTED, THE PROGRAM WILL TRAP TO THE ERROR
HANDLING ROUTINE _(SERROR). IF HALT ON ERROR IS ENABLED, THE
PROCESSOR WILL HALT. PRESSING CONTINUE WILL CAUSE AN ERROR
MESSAGE TO BE TYPED AND THE PROCESSOR WILL HALT AGRIN.

THERE ARE MANY DIFFERENT TYPES OF ERRORS. NO MATTER WHICH
TYPE OCCLRS A MINIMUM SET OF INFORMATION IS TYPED RS FOLLOWS:
HHH:MM: SS

ERRORPC PHYSC PC PSW MRINY TEST NO SUB-PRSS CNT

UUUULU  VWVWVYWVWWY LW XXXXXX YYYYYY SSSSSS  PPPPPP
WHERE :

uuuuuu = VIRTURL PC OF THE ERROR CALL.
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384 AAAAAAAS PHYSICAL PC OF THE £tRROR CALL.

385 WWWWWIW

r
[
|
!
!
l PSW AT THE TIMe OF THE ERROR CALL.
i
|
!
'




MAINDEC-11-DEQRC-B FOP 11/7

DEGKCB.PL1

CPU EXERCISOR

b.1.1

B.l1.2

6.1.3

MO1

MACY1l 27(732) 14-0CT-76 10:46 PRGE 13

PAGE B
XXXXXX = CONTENTS OF THE MAINTENANCE REGISTER(17777750).
YYYYYY = TEST NUMBER.

555555 = SUB-PASS COUNT (O THRU 6)

PPPPPP = PASS COUNT

HHH: MM: S5 REPRESENTS THE ELAPSED RUN TIME OF THE PROGRAM,SINCE
Sng 5§°STSEE§§§§°”5 START, WHERE: HHH = HOURS, MM = MINUTES,

THE VIRTURL PC IS THE 16 BIT WORD_THRT WAS PUSHED ON THE STACK
WHEN THE ERROR CALL WAS MADE. THE PHYSICAL rC IS CALCULATED
IN ONE OF TWO WRYS:

1. IF MEMORY MANAGEMENT IS OFF THE CONTENTS OF LOCQTION
“FACTOR" IS SUBTRACTED FROM THE VIRT PC. THIS
GENERATES THE CORRESPONDING PC FOR THE NON-RELOCRTED CODE.

2. IF MEMORY MANAGEMENT IS ON THE CONTENTS OF THE QPPROPRIQTE
PAR 1S SHIFTED AND ADDED TO THE VIRTUAL PC TO GENERATE A
PHYSICAL 22 BIT ADDRESS. IN THIS CASE THE VIRTUAL PC
CORRESPONDS TO THE NON-RELOCATED CODE.

THE CONTENTS OF THE MAINIENANCE REGISTER WILL INDICATE WHAT
MEMORY MARGIN WAS BEING PERFORMED WHEN THE ERROR OCCURRED.

DEPENDING ON THE TYPE OF ERROR ADDITIONAL INFORMATION IS TYPED
AS DESCRIBED BELOW.

UNEXPECTED TRAP TO 4

PCOFTP  PHYSPC PSW CPUERR

VVVWWW PPPPPPPP  YYYYYY 222222

VYWY z ¥$§;”8%cﬁ° EHRT WAS PUSHED ON THE STACK WHEN THE
PPPPPPPP = PHYSICAL PC CALCULATED ns DESCRIBED ABOVE.

YYYYYY = PSW THAT WAS PUSHED ON THE STACK.

222222 = CONTENTS OF THE CPU ERROR REGISTER(1777778b).
UNEXPECTED TRAP TO 114

PCOFTP  PHYSPC PSW ERRREG ERR ADR REG
VWYV  PPPPPPPP YYYYYY 222222 EEEEEEEE

V. P, AND Y = ARE THE SAME RS DESCRIBED IN 6.1.1.

222222 = CONTENTS OF THE MEMCRY ERROR REGISTER (77774M4).
EEEEEEEE = CONTENTS OF THE ERROR RDDRESS REGISTERS COMBINED

INTO R 22 BIT RDDRESS (777740 3 777742).
PARITY ERROR DURING DATA CHECK

THIS ERROR CAN ONLY OCCUR DURING THE DATA CHECK THRT IS MADE
ON THE RELOCATED TEST CODE BEFORE IT IS EXECUTED. 7HIS CHECK
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DESTINRTION DATA TO THE RELOCARTED CCUE.

SRCADR DSTADR  EADRREG  MEM_ERR REG
555555 DDDDODOD EEEEEEEE 222222

S5555S = VIRTURL ADDRESS OF THE SOURCE DRTA.
D0DOOCOD = PHYSICAL RDDRESS OF THE DESTINATION DRTA.
EEEEEEEE = CONTENTS OF THE ERROR ADDRESS REGISTERS.
222222 = CONTENTS OF MEMORY ERROR REGISTER (777744),

ERROR DURING DRTR CHECK-RELOC WAS BY CP

THIS ERROR IS SIMILAR 10 6.1.3 EXCEPT INSTERD OF R PARRITY
ERROR, IT IS A DATA COHPQRISON ERROR. REFER TO SECTION 9.5.3
FOR A DESCRIPTION OF CP RELOCATION.

LOOP ON ERROR (SWM(9)) HAS THE FOLLOWING EFFECT:

1. MEMORY MANAGEMENT OFF- IF SWITCH(9> IS SET, LOOPING

WILL BE PERFORMED ON THE SECTION RELOCATION (SEE

GECTION 9.5.1). IF SW«<9> IS NOT SET Exzcunon WILL
CONTINUE RT THE BEGINNING OF THE NExt SECTION.

2. MEMORY MANAGEMENT ON- IF SW¢9> IS SET, LOOPING WILL BE
PERFORMED ON THE PROGRAM RELOCATION (SEE sscrxon
9.5.2) TO THE SAME MEMORY SPRCE THAT FAILED. IF SMW¢S
1S” NOT SET, PROGRAM RELOCATION WILL BE RETRIED IN rns
SAME MEMORY' SPACE.

ERROR DURING DATA CHECK-RELOC WARS BY 1/0

THIS ERROR IS THE SAME AS_ 6.1.4 EXCEPT RELOCATION WAS
PERFORMED VIA A DISK RATHER THAN THE CP. THE ERROR PRINTOUT
WILL IDENTIFY WHICH DEVICE AND DRIVE NUMBER TRANSFERRED THE
PARTICULAR WORD THAT FAILED. REFER TO SECTION 8.5.4 FOR A
DESCRIPTION OF I/0 RELOCATION.

LOOP ON ERROR (SW(9>) HAS_THE FOLLOWING EFFECT: _

1. IF SW«9> IS SET, THE DEVICE THAT RELOCATED THE MWORD

(mm CRUSED THE DATA CHECK ERROR) IS INITIATED TO DG

THE SAME TRANSFER MWITH THE GSAME DISK ADDRESS AND

MEMORY RDDRESSES. THIS TRANSFER WILL CONTINUARLLY BE
INITIRTED AND CHECKED UNTIL SW<S> 1S NOT SET.

DEVICE ERROR

THIS ERROR OCCURS IF R DEVICE ERROR OCCURS WHILE THE DEVICE IS
DOING R TRANSFER., THE DEVICE AND DRIVE NUMBER RRE IDENTIFIED
AND THE CONTENTS OF THE DEVICE REGISTERS RRE TYPED.

WHEN SW¢9> (LOOP ON ERROR) IS SET, THE DEVICE THAT FAILED IS
CONTINUALLY RESTARTED WITH THE' SAME DISK RDDRESS, MEMORY
RDORESS, AND FUNCTION THAT CRUSED THE ERROR.
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S00 IF SW<® 1S NOT SET, RELOCATION IS RESTARTED.
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PAGE 10
UNIBUS EXERCISER FAILED
¢C BUSARCR CR2 CRI PHYS BUS ACR
XXXXXX  VVVWWWY Widhilibiid YYYYY(Y 2222222
XXXXXX = CYCLE COUNT.
VVVVVWV = VIRTUAL BUS ADDRESS THAT THE UBE FAILED AT
il = CONTROL REGISTER NUMBER 2

YYYYYY CONTROL REGISTER NUMBER
22222222 = PHYSICAL MEMORY ARDDRESS THAT THE UBE FAILED AT

THE PHYSICAL MEMORY ADDRESS 1S CALCULATED BY RAODING THE
RPPROPRIRTE MRP REGISTER TO THE VIRTUAL BUS ADDRESS, FORMING R
RERL 22 BIT MEMORY ARDDRESS.

UBE NON-EXISTRNT MEMORY ERROR

THIS ERROR ONLY OCCURS WHEN THE "NO SLAVE SYNC™ ERROR OCCURS
IN THE UNIBUS EXERCISER. ONLY THE PHYSICAL ADDRESS THAY TIMED
OUT IS TYPED. THIS ERROR MIGHT INDICATE THAT THERE IS A HOLE
IN MEMORY OR THAT THE SIZE REGISTER (777760) IS SET WRONG.
MRSS BUS TESTER FRILED

¢Sl WRDCNT BUSADR BADREX  MR2 cSe ST
RRARAA  BBBBBB CCCCCC ODDODD EEEEEE FFFFFF  GGGGGG

ER cs3
HHHHHH  JIITTs
ARRTAA = L STROL AND STATUS REGIS™7 8¢ (760100)
BBE2B8 = WORD COUNT REGISTER (7t .12},
CCCCCE = 8US RCLRESS RECISTER (7,04,

OCC = BUS ACC."CG EXTENDED REG.STER (760174)
EEEEEE P IWTENu. - REGTSTER 3517681060
FEFFFF = CONTROL R~ STATUS REGISTER 82 (76C110)
66GGGG = STATUS REL1S.ER (760112).
Mt =z ERROR REGISTER (76C11Y4).
111313 x I NTROL AND STRTUS REGISTER #3 (760175)

MBT NON-EXISTANT MEMUR/ ERFR

THIS IS THE SAME RS b6.1.7 EXCk: 7 THAT IT IS DETECTED BY THE
NEXM BIT IN CS2 OF THE MBT.

FLORTING POINT ERROR

THIS ERROR WILL ONLY OCCUR IF THE LEFT AND RIGHT HAND SIDES OF
THE FLORTING POINT IDENTITIES DO NOT AGREE WITHIN 1nE EXPECTED
TOLERANCE. THE VALUE OF THE CALCULATIONS RRE TYPED OUT.

THIS ERROR SHOULD ONLY BE R FUNCTION OF THE FLOATING POINT
PROCESSOR AND THE FPP DIAGNOSTICS (DEFPA DEFPB) SHOULD BE USED
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DEVICE HUNG

THIS ERROR WILL OCCUR IF DEVICE DOES__NOT_ FINISH ITS
RELOCGTION FUNCTION WITHIN 2 SECONDS RFTER ITS INITIRTION. _IF

A LINE CLOCK IS NOT INSTALLED, A HUNG_ DEVICE MWILL HANG THE
PROGRANM REFER TO SECTION 4.5.4.4 TO DETERMINE WHICH DEVICE
AND DRIVE IS HUNG.

ERROR RECOVERY

DIFFERENT TYPES OF ERRORS RECOVER IN DIFFERENT MWRYS RS
DESCRIBED BELOW.

ERRORS WITHIN SUBTESTS
%éEEUTION STARTS WITH THE INSTRUCTION FOLLOWING THE ERROR

RELOCATION WITH MEMORY MGMT. OFF

EXECUTION STARTS AT THE BEGINNING OF THE NEXT SECTION.

DEVICE ERROR OR CP RELOCRTION WITH MEMORY MGMT. ON

RELOCARTION IS RESTARTED.

UNEXPECTED TRAPS EXCEPT PARITY (M,10,250)

EXECUTION STARTS AT THE ADDRESS POINTED TO BY LOCRTION

“SLPERR™. THIS LOCATION CONTAINS THE RDDRESS+2 OF THE MOST

RECENTLY EXECUTED *“SCOPE™ INSTRUCTION.

UNEXPECTED PARITY ERROR

IF THE PRRITY ERROR IS FATAL (BIT 2 OR_3 SET IN ERROR REG) THE
PROGRAM TYPES A RESTART HESSRGE RT RESTARTS. OTHERWISE,

EXECUTION STARTS RS IN b.2.4

WRARNINGS AND EXCEPTIONS

WARNINGS

ANY DRIVE THAT IS NOT “WRITE PROTECTED™ WILL BE WRITTEN ON
(EXCEPT UNIT O OF THE XXDP LORD DEVICE IN CHARIN MODE).

WHEN THE PROGRAM IS DUMPED (SEE SECTION S.3) AND SW¢7> IS SET
THE DEVICES AND DRIVES THAT ARE NOT WRITE PROTECTED WILL BE
IDENTIFIED ON THE TERMINAL. BEFORE TYPING A CHARACTER
CONTINUE, 9 _ DRIVE CAN BE WRITE PROTECTED WITHOUT CRUSING RN
ERROR BECAUSE, THE SYSTEM IS SIZED AGAIN.
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IF ANY OF THE DEVICES IS LOCATED AT A _NON-STANDARD ADDRESS
(SEE BELOW), THE DEVICE REGISTER RDDRESS TRBLES (IN *“COMMON
TAGS™) SHOULD BE CHANGED TO THE CORRECT ADDRESSES.  FOLLOWING
EECHTBEVIQEFHULT ADDRESS OF THE CONTROL AND STATUS REGISTER OF

RPO3----176714

-===177404

RK
RPQY====176700
RSC3/4--172040

IF THE SYSTEM HRS BOTH AN RPO3 AND AN RPCY, THE BRANCH
INSTRUCTION AT 1008, IN THE “SIZE ROUTINE™ MUST B8E REPLACED BY
A NOP (240) FOR BOTH DEVICES TO BE USED. THIS BRANCH IS
RPPROXIMATELY AT ADDRESS 4552.

MISCELLANEOUS

EXECUTION TIME

THE EXECUTION TIME IS DEPENDENT ON THE AMOUNT OF MEMORY ON THE
SYSTEM. FOLLOWING RRE TWO TYPICAL RUN TIMES:

1. MANUFACTURING BRSIC LINE-32K MEMORY,UBE, MBT, AND NO
DISKS---3 MINUTES.

2. SYSTEM-128K MEMORY, 2 RKOS’S, RPO4, AND 2 RSO4'S
-=-=-9 MINUTES.

STACK POINTER

TRC STARCK POINTER IS SET TO 700.
NOTE

WHEN THE PROGRAM IS RUNNING IN EITHER
USER OR SUPERVISOR MODE, THE
USER/SUPERVISOR STACK POINTER IS SET TO
700 AND THE KERNEL STRCK POINTER IS SET
T0 1200. THE KERNEL STACK POINTER IS
USED ONLY FOR THE ERROR AND INTERRUPT
SERVICE ROUTINES. ROUTINES.

PRSS COUNT

THERE ARE TWO WORDS USED FOR EFFECTIVE PASS_COUNT. LOCATION
“SUBPRSS” _ AND _ “SPRSS™. SUBPRSS _ CONTRINS THE  ASCII
REPRESENTATION OF THE SUBPASS COUNT. THIS IS USED TO INDEX
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&

676 SIX SUBPRSSES RRE EXECUTED FOR ERCH_ PRSS. THIS ALLOWS ALL
677 MARGINS AND PSW COMBINARTIONS TG BE TESTED BEFORE REPORTING &ND
E;g OF PRSS.

< AT THE END OF EACH SUBPRSS THE SUBPASS NUMBER (THAT IS BEING
€81 STARTED) IS TYPED FOLLOWED BY “THE QUICK BROWN FOX JUMPED OVER
682 THE LAZY DOGS BRCK 0123456789". IF RUNNING ON ACT1l GV OR AA

683 ONLY_ THE SUB-PASS NUMBER IS TYPED. AT THE END_OF EACH PASS
b8Y THE ELAPSED RUN TIME AND THE MESSAGE “END PRSS X TOTAL ERRORS
ggg SINCE LAST REPORT Y™ IS TYPED.

£37 8.4 ITERATIONS

=

690 SUB-TEST ITERATIONS ARE NOT PERFORMED UNTIL THE PRSS COUNT
691 - ($PRSS) IS NON-ZERO. THIS MAKES A QV PASS AS SHORT RS
ggg POSSIBLE.

M AFTER THE FIRST PASS, FULL 10 OCTAL ITERATIONS ARE PERFORMED
ggg ON EACH SUBTEST.

63?7 8.5 T-BIT TRAPPING

&

700 T BIT TRAPPING IS CONTROLLED 8Y THE PSW TABLE. THE DEFAULT
701 CONDITION IS TO RUN WliH THE T-BIT ON DURING SUBPRSSES 2, 4

;8% ‘ AND 6.

;gg 8.6 RCT-11 COMPATABILITY

706

;gg THE PROGRAM IS FULLY ACT-11 COMPATABLE.

;?3 8.7 PSW wiND MARGIN TRBLES

711

212 AT THE END OF THE PROGRAM, JUST BEFORE THE MESSAGES, ARE THE
713 PSW__AND MARGIN TABLES, ~THESE TRBLES CONTROL WHAT MODE AND
714 REGISTER SET AND WHICH MEMORY MARGIN WILL BE EXECUTED ON A
718 SUBPRSS. REFER TO SECTION 9.5.2 FOR R DESCRIPTION OF HOW
216 THESE TABLES ARE USED BY THE PROGPAM.  THESE TABLES MAY Bt
;i; MODIFIED IF DESIRED.

;ég 8.8 1/0 DEVICE RDDRESS MODIFICRTION

721

722 ' TO MODIFY THE PROGRAM RODRESS OF THE 1,0 DEVIES PATCH THE
723 APPROPRIATE DEVICE TABLE (IN THE COMMON TRUS ARER) TO THE
;Sg DESIRED HDORESSES.

;g% IF YOU ARE P~ TCHING THE RPO3 OR RPQ4 SEE SECTION 7.2.

728 8.9 POWER FAIL
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IF A POWER FAIL OCCURS (FOLLOWED BY A POWER UP), THE WORD
“POWER™ IS TYPED ON THE TERMINAL AND THE PROGRAM RESTARTS.

PROGRAM DESCRIPTION

THE PROGRAM IS DIVIDED INTO 9 SECTIONS OF POSITION INDEPENDENT
RELOCATABLE TEST CODE. EACH SECTION IS APPROXIMATELY 1K WORDS

LONG.

WHEN THE PROGRAM IS INITIALLY LCADED AND_STARTED IT WILL
IDENTIFY ITSELF AND TYPE THE FUNCTION OF THE SWITCH REGISTER
AND THE DEVICES AND DRIVES THRT WILL BE USED SOR RELOCATION

ILL ALSO TYPE THE CP OPTIONS AVAILABLE

IF SWz=0. IT WU
INDICATOR WORD (OPT.CP). THE CONTENTS OF OPT.CP CONTAIN THE
FOLLOWING INDICRTORS:

NOT USED

NOT USED
FPP AVAILABLE/NOT AVAILABLE
hOT USED

NOT USED

MBT AVRILABLE/NOT AVAILABLE

KWll=-L AVAILABLE/NOT AVAILABLE
CONSOLE TTY AVRILAB: E/NOT AVAILASLE
UBE AVAILABLE/NOT AVAILABLE

NOT USED

FOLLOWING IS R BRIEF DESCRIPTION OF ERCH SECTION:

SECTION O

SECTION 1

SECTION 2

SECTION 3

SECTION H

THIS SECTION CAUSES A 256 WORD 3 XOR 9 TEST
PATTERN TO BE RELOCATEC THROUGHOUT MEMORY 0 - 28K.

NOTE: THIS SHOULD NOT BE CONSTRUED TO BE A
COMPLETE MEMORY TEST.

THIS SECTION TESTS THE UNARY INSTRUCTION SET
EXECUTING EACH UNARY INSTRUCTION IN EACH ADCRESS
nggg ;EXCLUDING UNRRY INSTRUCTIONS USING RDDRESS

THIS SECTION TESTS THE UNARY INSTRUCTIONS USING
ARDDRESS MODE 7 AND BINARIES IN ALL ADDRESS MODES
(EXCLUDING BINARY BYTE OPS USING RDDRESS MODE 7).

THIS SECTION TESTS BINARY BYTE OPS USING ADDRESS
MODE ~7. JMP, JSR AND PROGRAM TRAP (IOT, TRAP, AND
EMT) INSTRUCYION.

THIS SECTION CHECKS THAT EACH BIT IN THE PROCESSOR
STATUS WORD (PSW) CAN BE SET CLEARED, RESERVED
INSTRUCTIONS, AND ODD RDDRESS TRAPS.
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SECTION & THIS SECTION CHECKS THE ASH, ASHC, MUL, DIV
%9?&8?0[60?8 AND THE PROGRAM INTERRUPT REOUEST

SECTION 7 THIS SECTION CHECKS THE STARCK LIMIT REGISTER
MEMORY  MANAGEMENT  ABORT  LOGIC, THE MEMCRY
2?2?3%?5?7 REGISTERS, HND THE' MAPING  BOX

SECTION 8  THIS SECTION CHECKS THE FLORTING POINT OPTION,
(FP11-8 OR FP11-C) IF AVAILABLE.

FOLLOWING SECTION 8 QRE TWO ROUTINES _TO CHECK THE TELETYPE
PRINTER LOGIC AND A ROUTINE TQ START THE KW1i-L CLOCK. _IF THE
KWll-L IS RVAILABLE THE PRIORITY ARBITRATION LOGIC IS TESTED.

MiCRO-BREAK TEST

THE MICRO-BRERK TEST IS USED TO TEST THE MICRO BRERK
COMPARATORS AND THE STOP ON_MICRO MATCH FUNCTION OF THE
MAINTENANCE CARD. TO RUN THIS TEST THE OPERATOR MUST HAVE A
E?ENTENQNCE CARD INSTALLED AND START THE PROGRAM AT ADDRESS

THE PROGRAM ASKS THE OPERATOR TO TURN ON_ THE STOP ON MICRO
MATCH SWITCH, IT THEN CHECKS CERTAIN BIT PATTERNS IN THE
MICRO BREAK REGISTER TO ENSURE THE PROCESSOR DOES NOT STOP
WHEN IT IS NOT SUPPOSED TO.

THE PROCESSOR WILL THEN STOP WITH 2ERO IN THE MICRO ADDRESS
LIGHTS. THE OPERATOR THEN HITS CONTINUE, AND THE PROCESSOR
NILL STOP NITH ONE (1) IN THE LIGHTS. THIS SEQUENCE CONTINUES

WITH "2, 20, 40, AND 200 APPEARING IN THE LIGHTS. THE
PROGRAM Tvpés nbns WHEN'IT IS FINISHED.

UNIBUS EXERCISER(UBE)

ANY ONE OF 4 UBE'S WILL BE USED. THE PROGRAM LOOKS FOR A UBE
AT ADLRESSES 17770004, 17770024, 17770034, AND 17770044.

TEST 75 WILL INITIRTE THE UNIBUS EXERCISER IF IT IS PRESENT.
THIS IS ONLY DONE ON PRSS 1 - SUBPARSS 1, SINCE FROM THRT POINT
ON, THE SERVICE ROUTINE TRKES CARE OF RéSTRRTING IT.

THE UBE IS INITIALLY SET UP WITH A BUS ADDRESS OF 0. THE
FUNCTION THAT IS LOADED IS “DATA IN PAUSE-DATA OUT BYTE™. THE
gaREEngNg IS SET FOR 4K BYTES. IT IS RALSO SET TO INTERRUPT

WHEN AN INTERRUPT OCCURS R CHECK IS MARDE TO SEE IF IT WRS
CAUSED BY AN ERROR. IF THERE WRS NO ERROR, 776 IS LOARDED RS
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(77647761 13 LORDED RS THE BUS ACORESS.

ON THE NEXT

THIS
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SEGUENCE CONTINUES UNTIL R MEMORY TIMEOUT ERROR OCCURS.

WHEN AN ERROR OCCLRS R CHECK IS HRDE T0 SEE IF IT 4AS CRAUSED
8Y A MEMORY TIMEOUT. IF IT THE ADDRESS IN THE UBE BUS
RDDRESS REGISTER IS COHPQRED HITH fHE RDODRESS IN THE SYSTEM
SIZE REGISTERS. IF THEY ARE THE SAME (NO HOLES IN MEMORY) THE
UBE 1S RESTARTED AT ADORESS 0 AND THE RBCVE SEQUENCE IS
REPEATED. IF THE RODRESSES ARE NOT THE SAME R MEMORY-HOLE
ERROR IS REPORTED.

IF THE ERROR WAS NOT DUE TO A TIMEQUT A UBE ERROR IS REPORTED.
HQSS BUS TESTER(MBT}

ANY ONE OF 4 MBT'S WILL BE USED. THE PROGRAM LOOKS FOR AN MBT
AT ADDRESSES 17770100, 17770200, 17770300 17770400. 1IF
AN MBT IS rouw THE DRIVE TYPE ntcxsrsn u?mxas) 1S CHECKED
TO MARKE SURE T 'T IT REALLY 15 AN M8T.

TEST 75 ALSO znxrxnrzs THE _MASS BUS TESTER. _RAGAIN, THIS IS
ONL  DONE PASS | - SUBPASS 1 SINCE THE SERVICE ROUTINE
KEE s IT nummc

THE BUS R JRESS REGISTER IS

INITIALLY SET T0 O, THE WORD COUNT
11 IATED.

TO 2K WORUS, AND R RERD FUNCTION IS INIT

WHEN AN INTERRUPT OCCURS AN ERROR CHECK IS MRDE. THIS ERROR
CHECK IS THE SAME RS THAT DESCRIBED FOR THE UBE. IF THERE WAS
NO ERROR, THE HORD COUNT IS RELORDED AND THE FUNCTION IS
ISSUED. = THE RDDRESS REGISTER IS NOT CHANGED SO IT WILL
CONTINUE FROM HHERE IT LEFT OFF.

LINE CLOCK INITIRLIZATION

TEST 75 TURNS ON THE LINE CLOCK. TWO LOCATIONS IN "“COMMON
TAGS™ KEEP TRACK OF THE ELAPSED RUN TIME OF THE PROGRAM. WHEN
THE CLOCK INTERRUPTS, THE LOW BYTE OF LOCARTION “LTICKS™IS
INCREMENTED. WHEN THIS BYTE GETS TO 60(DECIMAL) IT 1S CLEARED

AND THE HIGH BYTF 1S INCREMENTED(SECONDS). WHEN THE SECOND
COUNT GETS TO 6O(DECIMAL) LOCATION “MTICKS™ 1S INCREMENTED AND
h}éﬁés IS CLEARED. THIS GIVES THE TIMER A 64K DECIMAL MINUTE

NOTE

FOR THE UBE , MBT, AND LINE CLOCK, WHEN
AN INTERRUPY oOCEURS PP“ RAM EXECUTION
RETURNS TO KERNEL MODE THE KERNEL
PAR'S RARE MAPPED DOWN TO THE 0-12K BANK
OF MEMORY. UPON RETURNING FROM THE
INTERRUPT 'THE PAR’'S ARE MAPPED BACK T0
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ggg WHERE THEY WERE AND THE  PREVIOUS
PROCESSOR MODE IS5 RESTORED.
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9.5 RELOCATION ALGORITHM
9.5.1 SECTION RELOCATION
RS ERCH SECTION IS ENTERED THE VIRTURL START ADDRESS IS SAVED
IN LOCATION “FRSTAD™ AND THE RELOCATION FACTOR (BYTE OFFSET
FROM_NON-RELOCRTED CODE) IS CRLCULATED AHD SAVED IN LOCATION
“FRCTOR™. THE TEST CODE IS THEN EXECUTED.
AT THE END OF ERCH SECTION, CONTROL IS TRANSFERED TO THE
“RELOCATION ROUTINE®. "IF’ SW<B) IS SET, THIS ROUTINE WILL

RELOCATE THE SECTION VIA THE CP (SEE 3.5.3). IF SW(B> IS NOT

SET,  THE LENGTH OF THE SECTION IS CALCULATED, SAVED RS A WORD

couﬁrl AND CONTROL 1S TRANGFERED TO_ THE *I/0 "MONITOR (SEE
TION 9.5.4) WHICH RELOCATES THE SECTION BY USING A DISK.

EACH SECTION 1S INITIALLY RELOCATED TO THE END RDDRESS OF THE
PROGRAM,  SUBSEQUENT RELOCATIONS START AT THE END OF THE
PREVIOUS RELOCATION. FuR EXAMPLE: 1IF SECTION O IS 1000 avrss
LONG AND THE END RDDRESS OF THE PROGRAM IS 60000, THE FIRST
RELOCATION smms AT noone,?s 60000, THE SECOND AT 61000, THE
~4IRD AT ETC HIS CONTINUES UNTIL 28K HRS BEEN
REACHED AT mrcu TIME EXECUTION GOES TO THE START OF THE NEXT
SECTION AND THE PROCESS REPEATS WITH THE NEW SECTION.

EACH SECTION IS WRITTEN IN POSITION INDEPENDENT CODE SO THAT
17 82#EN$E RELOCATED AND EXECUTED WITHOUT THE USE OF MEMORY

9.5.2 PROGRAM RELOCARTION

WHEN ALL NINE SECTIONS HAVE BEEN RELOCATED AND ENECUTED THRU
28K (SEE SECTION 9.5.1), MEMORY MANAGEMENT IS SETUP ACCORDING
ro THE vm.ue IN LOCATION’*NEXPAR™. THIS VALUE 1S INITIALIZED
70 600 (OR 1600 IF RUNNING UNDER THE XXDP MONITOR) mxmc
RELOCATION START AT ADDRESS ®0000 (OR 160000). THE *
MONITOR® 1S THEN ENTERED (SEE SECTION 9.5.4) TO RELOCATE THE
PROGRAM. WHEN THE 1/0 MONITOR COMPLETES THE RELOCATION
EXECUTION 1S TRANSFERED TO THE START OF THE PROGRAM AT THE
RELOCRTED POSITION.

EACH secuon IS EXECUTED om.v once WITH MEMORY MANAGEMENT ON.
nr 1 SECTION IS ADDED TO “NEXPAR* AND

% Pcaroanso nénln THIS CAUSES THE  NEXT
nsLocnr ON o MOVE UP BY 7700 BYTES. FOR EXAWPLE: IF
NEXPAR=1600 THE FIRST RELOCATION STARTS AT ADDRESS 160C00, THE
GECOND AT ADDRESS 167700, THE THIRD AT 177600, ETC.

THIS CONTINUES UNTIL THE END OF MEMORY IS REACHED AND
CONSTITUTES A SUB-PASS. THE PSW AND MAINTENANCE REGISTER (FOR
MEMORY MRRGINS) RRE THEN SETUP FOR THE NEXT SUB-PRSS AND THE
PROGRAM RESTRRTS.
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THE VALUE FOR THE FSW AND MAINTENANCE REGISTERS IS TAKEN FROM
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3
965 THE TABLES (SEE SECTION 8.7). THE PARTICULAR ENTRY THAT IS
366 USED 1S OBTAINED BY INDEXING THE TRBLE BY THE SUB-PASS NUMBER
967 (SEE_ SECTION 8.3). FOR EXAMPLE, SUB-PASS 3 USES '{ORD 3 (THE
968 FIRST WORD IS COUNTED RS ZERO) OF EACH TABLE. THEREFORE, T0
969 CHANGE THE VALUE IN THE PSW OR MAINTENANCE REGISTER OMLY
g;? REQUIRES CHANGING THE VALUE IN THE APPROPRIATE TRBLE.
973 THE COMPLETION OF sua-pnsss; consrxturz§ A PARSS AND AN END
§? OF PASS MESSAGE IS TYPED. THE PROGRAM THEN RESTARTS IN PASS
gz; 2, SUB-PASS 0.

4
3;; 9.5.3 RELOCATION VIA CP
978 IF SW<B> IS SET, BOTH SECTION AND PROGRAM RELOCATION (SEE
§79 GECTIONS 9.5.1° AND 9.5.2), ARE PERFORMED BY AN INSTRUCTION
gg? MOVE LOOP RATHER THAN A DISK. FOR EXAMPLE:
982 1S: MOV (RO)+,(R2)+
983 CMP RO,R3
33; BNE 1§
986 WHERE RO IS THE ADDRESS OF THE CODE BEING MOVED, R2 IS THE
387 ADDRESS THAT IT IS BEING MOVED TO, AND R3 IS THE LRST ADDRESS
ggg THAT IS TO BE MOVED.
999 WHEN THIS IS FINISHED, THE RELOCATED DATR IS CHECKED BY AN
99] INSTRUCTION COMPARE LOOP TO ENSURE THAT THE RELOCATION WAS
ggg PERFORMED CORRECTLY.
ggg 9.5.4 RELOCATION VIR 1/0
935 IF SW<B> IS NOT SET, BOTH SECTION AND PROGRAM RELOCATION (SEE
997 secréou 9-5§§ AND 9.;.5) QRS PERFORMED BY WRITING THE DRTA TO
93g A DISK AND READING 'I¥ 3alk TO THE RELOCATED POSITION.  THIS
333 RELOCATION IS CONTROLLED BY THE "1/0 MONITOR™.
001 9.5.4.1 SECTION RELOCATION
88% WHEN THE 1/0 MONITOR IS ENTERED FROM THE "RELOCARTION ROUTINE"
00y (SEE SECTION 9.5.1) R DEVICE 1S SELECTED (SEE 3.5.4.3), THE
00S MEMORY RDDRESSES (FROM AND T0) AND WORD COUNT ARE PARSSED TO
006 THE DEVICE HANDLER (SEE SECTION 9.5.4.4). AND THE HANDLER IS
007 CALLED. WHEN THE HANDLER FINISHES, THE I/0 MONITOR CHECKS THE
008 RELOCATED DATAR WITH AN INSTRUCTION COMPARE LOOP TO ENSURE THE

RELOCRTED DATA IS CORRECT, AND RETURNS TO THE *“RELOCATION
ROUTINE™ (SEE 9.5.1).

9.5.4.2 PROGRAM RELOCAITON

WHEN THE I/0 MONITOR IS ENTERED FOR PROGRAM RELOCATION (SEE
SECTION _ 9.5.2) THE BASE ADDRESS FOR THE RELOCATION IS
CALCULATED FROM THE CONTENTS OF KERNEL PAR3 WHICH WAS SET UP
WITH MEMORY MANAGEMENT (SEE 9.5.2). IF Sw® IS SET,
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RELOCATION IS PERFORMED VIR THE CF (SEE SECTION 9.5.3).
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IF SW<8> 1S NQT SET, A DEVICE IS SELECTED (SEE 9.5.4.3), TH
uon8 goun? ?s It To Sx Ené TH nEnEBv QEERESSES (?Rbﬂ AN

T0) AND WORD COUNT RRE PASSED TO THE DEVICE HANDLER (SEE
9.5.4.4), AND THE HANOLER 15 CALLED. THE I/0 MONITOR THEN
ADDS 2K Y0 THE MEMORY ADORESSES, SELECTS ANOTHER DEVICE

PASSES THE AODRESSES TO THE DEVICE HANDLER, AND CALLS THE
HANDLER. THIS CONTINUES UNTIL ALL 12K HAS BEEN RELOCATED.
THE RELOCATED DATAR IS THEN CHECKED WITH AN INSTRUCTION COMPARE
%ogpé THE RELOCATED PROGRAM IS THEN EXECUTED AS DESCRIBED IN

DEVICE SELECTION

IF SW¢S> IS NOT SET, AN INDEX IS PICKED UP FROM _LOCRTION
“DEVINDX".  THIS INDEX IS USED TO INDEX THE SYSTEM SIZE TABLE.
THE SYSTEM SIZE TABLE CONSISTS OF 8 WORDS (ONE FOR ERCH DEVICE
TYPE). BITS «7:0) OF ERCH WORD ARE USED TO INDICATE THE CRIVE
NUMBERS THAT ARE AVAILABLE ON THE DEVICE, AND ARE INITIALIZED
IN THE SIZE ROUTINE. BITS <15:8> OF ERCH WORD ARE USED TO
%Eﬂ%%ﬂBEEgHEI¥ER THE DRIVE HAS BEEN USED FOR R DATR TRANSFER

THE SYSTEM SIZE TARBLE IS THEN SEARCHED, USING THE INDEX
DESCRIBED RBOVE, FOR A DRIVE THAT HAS NOT BEEN USED. WHEN A
DRIVE IS FOUND, THE “UNIT USED BIT" IS SET, THE CURRENT INDEX
IS PUT_ BACK 'IN LOCATION DEVINDX, AND EXECUTION CONTINUES AS
DESCRIBED IN 9.5.4.1 OR 9.5.4.2.

IF AN‘UNUSED UNIT IS NOT FOUND, ALL THE “UNIT USED™ BITS ARE
CLERRED AND THE SEARCH IS RESYARTED. 1IF THE SEARCH FINDS THE
SYSTEM SIZE TRBLE EMPTY (NO_ DEVICES ON THE SYSTEM), THE
MESSAGE  “NO I1/0 DEVICES™ IS TYPED AND RELOCATION IS PERFORMED
VIR THE CP AS DESCRIBED IN 8.5.3.

IF SW<S> IS SET, SW’S<2:0)> ARE USED TO INDEX THE SYSTEM SIZE
TaBLE.” IN THlS CASE ONLY ONE WORD OF THE TABLE IS USED
CORRESPONDING TO THE DEVICE BEING SELECTED BY SW'S¢2:0> (SEE
GECTION S.1). 1IN THIS MODE, R ROUND ROBIN SELECTICN IS
PERFORMED ON THE DRIVES OF THE SELECTED DEVICE.

DEVICE HANDLERS

EACH DEVICE THART IS USED FOR RELOCATION HRS R HANDLER.  THESE
HANDLERS ARE FUNCTIONALLY THE SAME.

THE HANDLER IS CARLLED BY THE 1/0 MONITOR (SEE SECTION 9.5.4).
IT FIRST CLERRS THE DONE BIT (BIT 7) IN THE HANDLER STATUS
WORD. THIS PREVENTS THE MONITOR FROM CALLING THIS HANDLER
RGRIN BEFORE IT IS FINISHED.

IF A "DEVICE HUNG™ ERROR (SEE SECTION 6.1.12) IS DETECTED, THE
HANDLER STATUS WORDS CAN BE EXAMINED TO DETERMINE WHICH DEVICE
DID NOT FINISH (SET BIT 7). THE DRIVE CAN THEN BE DETERMINED
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LOOKING IN THE “DEVICE HANJLER UNIT NUMBER“ TRELE, THE
HQND ER STATUS WORDS AND DEVICE HRNDLER UNIT NUMBER THBLES,
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ARE LOCATED IN THE “COMMON TRGS™ AREA OF THE LISTING.

THEN THE HANDLER CALCULATES A DISK ADDRESS. THIS RODRESS IS
EITHER GENERATED FROM A RANDOM NUMBER (SWH4=C> OR IS SET TO
ZERO (SWM=1). THE DEVICE 1D, UNIT NUMBER, AND CYLINDER
ADDRESS RRE COMBINED AND PLACED IN THE “RUN YRBLE™ (RUNTBL).
THE POSITION IN THE RUN TARBLE CORRESPONDS TO WHICH 2K BLOCK OF
THE PROGRAM 1S BEING TRANSFERED (1.E. THE FIRST 2K BLOCK IS
IDENTIFIED BY WORD 1, THE SECOND 2K BY WORD 2, ETC.). THE BIT
CONFIGURATION OF EACH WORD IN THE RUN TRBLE IS AS FOLLOWS:

€15:13> = DEVIee ID

¢12:10> = UNIT NUMBER
(9 = NOT USED
(8:0> = CYLINDER ADORESS

THE TRACK-SECTOR ADDRESS OF THE TRANSFER IS SAVED IN THE “RUN
TRACK TABLE™ (RUNTRAK). THE POSITION IN THIS TRBLE IS RS
DESCRIBED ABOVE. THE BIT CONFIGURATION OF ERCH WORD IS THE
SAME RS THAT FOR THE DISK ADDRESS REGISTER FOR THE PARTICULAR
DEVICE. BIT 15 IS USED TO INDICATE A DEVICE ERROR. IT IS SET
BY THE DEVICE SERVICE ROUTINE.(SEE SECTION 8.5.4.5)

THE HANDLER THEN INITIALIZES THE DEVICE REGISTERS WITH ALL THE
APPROPRIATE _ INFORMATION _AND STARTS A WRITE FUNCTION.
EXECUTION THEN RETURNS TO THE I/0 MONITOR AT THE POINT WHERE
THE HANDLER WRS CRLLED.

9.5.4.5 DEVICE SERVICE ROUTINES

ERCH DEVICE THAT IS USFD FOR RELOCATION HAS A SERVICE ROUTINE.
THESE ROUTINES RRE ALL FUNCTIONALLY THE SAME.

THE ROUTINE IS ENTERED BY A DEVICE INTERRUPT. THE DEVICE IS
CHECKED FOR_ ANY ERRORS. IF NO ERROR OCCURRED THE DEVICE
REGISTERS ARE LOADED AND THE NEXT FUNCTION TO PERFORM IS
INITIARTED. THREE FUNCTIONS ~RE EXECUTED: WRITE, WRITE CHECK
AND READ. ALL THE NECESSRRY BUS ADDRESS INFORMATION IS
CALCULRTED BY THE I/0 “MONITOR, SO THE SERVICE ROUTINE JUST
TAKES CARE OF THE DEVICE.

WHEN THE RERD FUNCTION HARS 3EEN COMPLETED SUCCESSFULLY, THE
DONE BIT (BIT 7) IN THE HANDLER STRTUS WORD IS SET.

UPON INITIATION OF A FUNCTION, OR COMPLETION OF ALL THREE
FUNCTIONS, THE CSTRVICE ROUTINE RETURNS EXECUTION TO WHERE IT
WAS WHEN IT WARS INTERRUPTED.

IF AN ERROR 1S DETECTED, THE FUNCTION THAT FAILED IS RETRIED
TWO MORE T{MES. _IF THE ERROR_IS STILL PRESENT THE_DONE BIT
AND THE ERRC? BIT (BIT 15) IS SET IN THE HANDLEr STATUS WORD
ALONG WITH BIT 1S, IN THE APPROPRIATE ENTRY, IN THE RUN TRACK
TABLE, AND THE ROUYINE EXITS RS DESCRIBED RBOVE.
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