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PREFACE

SCOPE AND PURPOSE

THE MATERIAL IN THIS MANUAL IS ARRANGED TO INITIALLY PROVIDE THE
READER WITH AN INTRODUCTIUN O THE NEW DEC/X11 SYSTEM EXERCISER, THIS
IS FOLLOWED BY AN OVERVIEW OF THE SYSTEM AND PROCEDURAL INFORMATION
PERTAINING TO BOTH THE LOADING AND CONTROL OF THE SOFTWARE, 1IN
RELATION TO THE GENERATION OF USER=DESIGNED RUN=TIME EXERCISER (RTE)
PROGRAMS, THE MANUAL CONCLUDES WITH SEPARATE DETAILED PROCEDURES FOR
BOTH LOADING AND CONTROLLING THE USER-DESIGNED PROGRAMS,

THE INFORMATION 1S FORMALLY ARRANGED AS FOLLOWS:
. CHAPTER 1 PROVIDES AN INTRODUCTION TO THE NEW DEC/X11 MONITOR
IN REGAKRD TO GENERAL IMPROVEMENIS IN BOTH DOESIGN AND
FUNCTIONALITY.

. CHAPTER 2 PROVIDES AN OVERVIEW OF THE ENTIRE DEC/Xt1 SYSTEM,
DEFINING THE VARIOUS SUFTWARE ELEMENTS,

. CHAPTER 3 PROVIDES THE USER WITH ALL OF THE PROCEDURAL
INFORMATION REGQUIRFD TO LOAD, START, AND OPERATE THE DEC/X11
RTE BUILD PROGRAMS AND THE RESULTANT USER-DESIGNEL RTE
MODULES.

. APPENDIX A PROVIDES THE USER WITH A SAMPLE BUILD FROM

PRE=BUILD PLANNING THROUGH THE ACTUAL BUILD UNDER THE
CONFIGURATOR/LINKER PROGRAM,
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CHAPTER 1

INTRODUCTIUN

1.1 DEC/X11 SYSTEM EXERCISER 4ONITOR

1.1.1 SYSTEM EXERCISER PROGRAMS

1.1.2 NEw DEC/X11 MONITOR

1.1.3 NEw DEC/X11 RTE PRUGRAMS

1.2 REFERENCE DOCUMENTS
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1.1 DEC/X11 SYSTEM EXERCISER MONITOR

RUNTIME EXERCISER (RTE) PROGRAMS PRUVIDE CONFIDENCE AND RELIABILITY
TESTING FOR PDP=11 HARDWARE BY GENERALLY PRUVIDING FOR THE DETECTION,
AS OPPOSED TO THE ISULATIUN, OF A wWIDE RANGE OF HARDWARE PROBLEMS.

THERE ARE THREE CLASSES OF EXERCISER PROGRAM: SUBSYSTEM EXERCISERS,
UNIT EXERCISERS, AND SYSTEM INTERACTION EXERCISERS, SYSTEM
INTERACTION EXERCISERS ARE THE MOST COMPLEX, AND THE MAIN CONCERN UF
THIS MANUAL, SINCE THEY ARE BOTH DESIGNED AND GENERATED USING DEC/X11
SOFTWARE.

1.1.1 SYSTEM EXERCISER PROGRAMS

SYSTEM INTERACTION EXERCISER PROGRAMS DRIVE ASSOC1ATED SYSTFMS AT
MAXIMUM ACTIVITY RATES IN ORDFR TO PROVOKE NOISE, TIMING, AND LUGICAL
INTERACTIUN FAILURES., THE PROGRAMS EXERCISE SYSTEMS HARDWARE AT THE
LIMITS OF DESIGN 1IN ORDER TO ENSURE RELIABILITY. SUCH PRUGRAMS
REQUIRE A HIGH DEGREE OF PARAMETERIZATION AND OPERATOR INTERACTION AND
ARE GENERALLY LARGE IN BOTH SIZE AND SCOPE ALTHOUGH PRUBLEM ISOLATION
AND FAULT KESQLUTION ONLY DCCUR AT A SUBSYSTEM LEVEL.

THE SYSTEM ACTIVITY STRESS PROVIDED BY THIS CLASS OF EXERCISER
PROGRAM, AS OPPUSED TO NORMAL CUSTUMER USAGE, MAKES THESE PROGRAMS
IDEALLY SUITED FOR (1) PROTUTYPE ACCEPTANCE TESTING, (2) CUSTUMER
INSTALLATIUN TESTING, AND (3) PREVENTIVE AND CORRECTIVE FIELD
MAINTENANCE USAGE.

1.1.2 NEW DEC/X11 MONITOR

THE NEW DEC/X11 MONITOR IS A MODULARIZED PROGKAM wHICH INCURPORATES
BOTH STRUCTURED NESIGN AND PROGRAMMING TECHNIQUES. THE NATURE OF THIS
DESIGN ENHANCES MAINTAINABILITY BY PROVIDING EXTENSIVE OOCUMENTATION,
AT A MUDULAR LEVEL, AS AN [NHERENT BY=PRODUCT OF STRUCTURED
PROGRAMMING AND SIMPLIFICATION OF FLOW AS A BY=PRODUCT OF TOP=DOwN
IMPLEMENTATION, A5 A RESULT, THE NEw DEC/X11 SOFTWARE LENDS ITSELF
MORE READILY TU THE SUPPORT 3JF FUTURE HARDWARE OPTIONS AND/OR
ENHANCEMENTS.

1.1.3 NEA DEC/X11 RTE PROGRAMS

RUN=TIME SYSTEM EXERCISER PROGRAMS, CREATED VIA THE NEw DEC/X1)
SOFTWARE, ARE A COMBINATLON OF USER SELECTED DEC/X11 MONITOR MUDULES
AND EXERCISER OPTION MODULES., ENHANCEMENTS TU THE MONITUR PORTIUNS OF
THE FINAL PROGRAMS IMPROVE BOTH [HE OPERATION AND CONTRUL OF THE KIES
IN THE FULLOWING AREAS.

. OPERATOR/USER INTERFACE
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. SYSTEM INTERACTIUNS
. MANAGEMENT UF MEMORY

. ERROR REPORTING AND RECOVERY

OPERATOR/USER INTERFACE

THE OPERATOR/USFR INTERFACE HAS BEEN IMPROVED TO PROVIDE:
1. INCREASED CNNSOLE INTERAZTION:

MANY OF THE KEYBOARD CNMMANDS AND CONTROL CHARACTERS MAY NOW
BE ENTEKED OUYNAMICALLY AS WELL AS STATICALLY, L.E., IM BUSY
MODE (BSY>) AS WELL AS COMMAND MODE (CMD>).

2. INCREASED NPERATOR CONTRIL:

AN EXPANDED SET OF KEYBOARD COMMANDS AND CONTROL CHARACTEKRS
NOW PRUOVIDES INCREASED REPORT GENERATION CAPABILITIES (E.G.,
SUMMARIES OF MUDULE HEADER INFORMATION), ACCESS TN USER
SPECIFLED LOCATIONS, AND EXPANDED EDITING ABILITIES,

SYSTEM INTERACTIUNS

IMPROVED SYSTEM INTERACTION AND, AS A BY«PRODUCT, INCREASED THROUGHPUT
HAS REEN ACHIEVED AS FULLOWS:

1, BY ASYNCHRONOUS PARALLEL PROCESSING OF:

. KEYBUARD INPUI AND COMMAND DECODING: WHERE INTERRUPT
SERVICING, AND DECOPING, WILL OCCUR AS FAST AS THE
OPERATOR CAN ENTER THE INPUT,

. MESSAGE DEQUEUING AND TERMINAL OUTPUT: WHERE PROCESSING
AND PRINTOUT WILL OCCUR AS FAST AS THE TERMINAL DEVICE TAN
ACCEPT THE DATA.

. JOB SCHEDULING AND MULTIPROGRAMMING: WHERE OPTION
AND MONITOR MODULE PROCESSES ARE SERVICED ON A FIRST=IN
FIRST-0UT (FIFQ) BASIS,

2. BY AN INCREASED DEGREE 0OF MULTIPROGRAMMING:

MADE PJSSIBLE BY MINIMIZING THE AMOUNT OF OVERHEAD RFWUIRED
TQ SERVICE THE OPTION MODULES (CONTRUL QUEUE) AND CONSULE
DEVICE (TYPE QUEUE), THUS INCREASING THE AMOUNT UF CPU TIME
AVAILABLE TO RUN OPTION MOODULES.
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MANAGEMENT OF MEMORY

MEMORY MANAGEMENT HAS BEEN IMPROVED IN THE FOLLOWING AREAS:

1.

2.

ADVANCED MEMURY UTILIZATION:

. THROUGH THE USE OF OPTIONAL KEYBOARD COMMANDS, THE
OPERATOR MAY INITIATE A SYSTEMATIC RELOCATION OF THE
EXERCISER PRUGRAM THROUGH ALL UF MEMORY,

. THROUGH THE USE OF OUPTIONAL BIT SETTINGS [N THE SOFTWARE
SWITCH REGISTER, THE OPERATOR MAY INITITATE SEQUENTIAL
MOVEMENT OF THE EXERCISER PROGRAM THROUGH MEMURY,

WRITE BUFFER CUNTROL:

. ROTATION OF THE WRITE BUFFER, THROUGH THE 124K BANK OF
MEMORY IN WHICH THE EXERCISER CURRENTLY RESIDES, 1S BOTH
CONTINOUS AND CONTIGUOUS.

. PERIODICALLY, WORST=CASE UN1BUS DATA PATTLEKNS ARE WRITTEN
INTO ALL OF THE MEMORY SPACE NOT CURRENTLY UCCUPIED BY THE
EXERC1ISER PROGRAM,

ERROR REPORTING AND RECOVERY

ERROR REPORTING AND KECOVERY HAVE BEEN IMPROQVED IN THE FULLOWING WAYS:

A RUN SUMMARY NOW LISTS 8OTH HARD AND SOFT FERRORS UCCURRING
wITHIN A MODULE.

IF A SYSTEM ERROR 1S CAUSED BY AN OPTION MODULE, THE NAME OF
THE MODULE IS NOW LISTED ALONG AITH THE OFFSET VALUE OF THE
PROGRAM COUNTER.

1.2 REFERENCE DOCUMENTS

THE FOLLOWING REFERENCE DOCUMENTS ARE CURRENTLY AVAILABLE:

2.2.3.1
2.2.3.2
2.2.4

2.2.4.1
2,2.4.2
2.2.4.3

2.2.4.4

DEC/X11 USER'S MANUAL (MD=ZZ=CXQUA)

DEC/X11 CROSS REFERENCE MANUAL (MD=ZZ=CXQUR)
XXOP+ USER'S MANUAL (MD=ZZ=-CHQUS)

DEC/X31 REFERENCE CARD
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CHAPTER 2

GENERAL DESCRIPTION

DEC/X11 SYSTEM OVERVIEW

OPTIUN/DEVICE MODULES

RACKGROUND MODULE (BKM0OD)

NON=RESTARTARLE BACKGROUND MODULE (NRKMNOD)
SPECIAL BACKGROUND MDOULE (SBKMOD)

1/0 MODULE (10MOD)

1/0 MODULE RESTRICTED (10MODR)

1/0 MODULE FXTENDED (10MODX)

1/0 MODULE PARTIALLY RESTRICTED (IOMUDP)

DEC/X11 MONITORS

SYSTEM INITIALIZATION
(OPERATOR INTERFACING
APTION MODULE CONTROL
PRIDRITY SCHEDULING
MODULE COMMUNICATIONS
MEMURY USAGE CONTROL
MEMORY OPTIONS CONTROL
WRITE BUFFER CONTROL
EXERCISER RELOCATION
MEMORY=WORST CASE PATTERN GENERATION
TRAP PROCESSING

CONFIGURATOR/LINKER PROGRAM

THE CONFIGURATION PROCESS
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2.3.2 THE LINKING PROCESS

2.4 DEC/X11 DISTRIBUTION
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2.0 DEC/X11 SYSTEM OVERVIEW

DEC/X11 SYSTEM SUFTWARE IS USED TO CREATE INDEPENDENT RUN=TIME
EXERCISER (RTE) PRUGRAMS FROM MONITOR AND DEVICE/OPTION MODULES THAT
ARE SELECTED BY THE USFR FROM THE DEC/X11 CKROSS REFERENCE MANUAL.

IN FIGURE 2-1, AN OVERVIEW OF THE BASIC DEC/Xi) SYSTEM 1S DEPICTEDL,
ALONG WITH A GEMERAL REPRESENTATION OF THE LAYOUT OF A TYPICAL RTE
PROGRAM, THE DEC/X11 SYSTEM CONSISTS OF THREE FUNDAMENTAL PARTS:

. DEC/X11 MUNITOR LIBRARY
. OEC/X11 DEVICE/OPTION TEST MODULES
. DEC/X11 CONFIGURATOR/LINKER PROGRAMS

FROM THESE [HE USER SELECTS A PARTICULAR MONITOR, REQUIRED TEST
MODULES, AND AN APPLICARLE CONFIGURATOR/LINKER PROGRAM IN ORDER TO
GENERATE AN RTE PROGRAM FOR A PARTICULAR HARDWARE SYSTEM, UNCE  THE
RTE PROGRAM 1S LINKED, IT MAY BE INDEPENDENTLY LOADED VIA A STANDARD
AHS LOADER UR AN XXDP+ MONITOR, DEPENDING ON wHETHER THE LOAD MODULE
18 CONTAINED ON PAPER TAPE OR ON A NON=-PAPER TAPE MEDIUM,
RESPECTIVELY,

WHENEVER AN RTE PROGRAM IS LOADED INTO MEMORY, AN UNRELUCATABLE
PORIION OF THE MONITOR ALWAYS RESIDES IN THE LUWEST 4K OF MEMORY. THE
AREA DIRECTLY ARUVE MAY THEN CONTAIN A MAXIMUM OF 39 TEST MOQOULES PLUS
THE REMAINING PORTION OF THE MONITOR (IF THE STANDARD LINKER IS USED)
OR 19 TEST MODULES PLUS THE REMAINING PURTIUN OF THE MONITOR (IF THE
SHORT LINKER IS USED)., IN EITHER CASE, THE REMAINING FREE MEMORY AREA
SATISFIES THE NEED FOR WRITE BUFFER SPACE AND MONITOR/TEST MODULE
RELUCATION,
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2.1 OPTIUN/DEVICE MUDULES

EACH NPTION/DEvVICE MUDULE 1S A PROGRAM, THAT IS DEDICATED TO THE
TESTING UF A SINGLE OPTIUN OR DEVICE=CONTROLLER WITHIN THE CONFIMES OF
A SYSTEM CONFIGURATIUN., THUS, UNLIKE A STAND-ALONE DIAGNOSTIC PROGRAM
THAT 1S USED T3 ISOLATE A STATIC PRUBLEM WITHIN AN INDIVIDUAL DEVICE,
A SYSTEM EXERCISER MUDULE IS USED TU ISOLATE AN INDIVIDUAL DEVICE ONLY
AS IT KRELATES TO A SYSTEM PRUBLEM. IN FACT, PRIOR TU RUNNING A
COLLECTIVE GROUP OF EXERCISER MODULES FOR A GIVEN SYSTEM, IT 15
PRESUMED THAT STAND=ALONE DTAGNDSTICS HAVE HKEEN INDIVIDUALLY, AND
SUCCESSFULLY, RUN FUR EACH DEVICE.

E€ACH OPTION/DEVICE MODULE COMMUNICATES wITH ITS RESIDENT MONITOR VIA
SOFTWARE HNOKS THAT ARE CONTAINED IN BOTH THE BODY OF EACH MODULE AND
A MOOULE'S HEADER=STATEMENT. 1IN ADDITION, THERE ARE SEVEN BASIC TYPES
INTO aHICH ALL MODULES ARE GRUUPED. wlTH THIS ARRANGEMENT
(INTERFACING aITH THE MONITOR BY TYPE) A MUDULE MAY GAIN ACCFESS  Tu
THOSE  SUPPIRT  AND/OR UTILITY ROUTINES THAT THE MONITOK PRUVIDES AND
THE MODULE REWUILRES,

IHE FOLLUWING SUBSECTIUNS DESCRIBE THE SEVEM HASIC MUDULE TYPES
CURKENTLY AVAILABLE AND THF PURPOSE 0OF EACH.

2.1.1 BACKGRDOUND MODULE (BKMOD)

THE RKMOD=TYPE ONLY RUNS 1N A BACKGROUND MNDE (i.E., V1A NON=INTERRUPT
DRIVEN DEVICES) AND AT THE LOWEST MODULE RUN=TIMt PRIORITY, A MODULE
OF THIS TYPF IS USED TO EXERCISE NOUN=INTERRUPT HARDWARE UPTINONS  UR
FUNCTIONS.,

EXAMPLES UF RKMOD USAGE ARE:

. EXERCISING A FLJIATING POINT HAKDWARE OPLION,
(MODULE ¥PA)

. TESTING [HE RASIC PDP=11 INSTRUCTION SET.

IN  ADDITIUN, ALL MODULES OF THIS TYPE ARE RUN SEPARATELY ANU
CONSECUTIVELY. WHEN RELOCATIUN OCCURS, A POINTER TU Trk NEXT MODULE
TO RE RUN ENSURES THAT ALTHOUGH ALL THE MODULES MAY NOT BE RUN IN EACH
RANK, THEY WILL BE RUN CONSECUTIVELY,

NOTE

WHEN THE "RUN® CUMMAND IS ENTERED OK
AFTER RELOCATINN BXMODS WILL DO A 1
ITERATION PASS BY TAKING ON THE IDENTITY
OF A TMPIO (TEMPORARY IOMOD). THIS IS
DONE TD INSURE RKMODS ARE RUN IN A HIGH
170 ACTIVITY SYSTEM.
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2.1.2 SPECLAL BACKGROUND MODULE (SBKMOD)

THE SBKMOD=TYPE«MODULE ONLY RUNS IN A BACKGROUND MODE AND IS THE FIRST
TYPE OF MODULE TO BE RUN (I.E., BEFORE ANY RESIDENT NBKMOD), ONCE
THIS MODULE IS INITIALLY RUN, IT wILL, FOLLUWING EVERY RELOCATION, BE
RUN ONCE AGAIN. THE LATTER ALLOWS THE SPECIAL FUNCTION UF THIS MODULE
TYPE (I.E., IO SET-UP A SPECIAL SYSTEM CONDITION) TO BE INITIALLY
EXECUTED wHEN THE FEXERCISER IS RELOCATED 7TO ANOTHER MEMOURY BANK,
EXAMPLES OF SBKMOD USAGE ARE:

. TO SET=UP THE RUN-TIME SEQUENCING OF OTHER RESIDENT
MODULES OR PERIPHERAL DEVICES,

« TO SWITCH THE DTO03 BUSS SWITCH BEFORE THFE UTHER
MODULES ARE RUN.

2.1.3 NUN-RESTARTABLE BACKGROUND MODULE (NBKMOD)

THE NBKMOD=-TYPE=MODULE ONLY RUNS IN A BACKGROUND MODE, IS THE SECOND
TYPE OF MODULE TO BE RUN, AND IS NON=RESTARTABLE. ONCE THIS TYPE UF
MODULE HAS BEEN INITIALLY RUN SUCCESSFULLY, IT IS NEVEK RUN RGAIN?
UNLESS, OF COURSE, AN EXERCISE 1S BOTH ABURTED AND RESTARTED.

EXAMPLES OF NBKMOD USAGE ARE:
.« CHECKING SYSTEM TIMING BEFURE OTHER MODULES ARE RUN,

. CHECKING SYSTEM PARITY BEFORE OTHER MODULES ARF. RUN.

2.1.4 1/0 MODULE (10MOD)

THE IOMOD-TYPE~MODULE ONLY RUNS IN INPUT/OUTPUT MODE (I.F., VIA
INTERRUPT-DRIVEN DPEVICES), OEPENDING ON EXPECTED INTERRUPTS IN ORDER
TO RUN CONTINUOUSLY. THESE MODIULES GENERALLY SERVICE BUFFER-DRIVEN
DEVICES (1.E., DEVICES THAT DU NOT GENERATE NPRS OR CUNTALN WORD=COUNT
REGISTERS). THIS TYPE OF MODULE CAN BE RELOCATED wITHOUT RESTRICTION,

EXAMPLES UF 10MOD USAGE ARE:

« FOR EXERCISING TA=11 CASSETTES, AND FLUPPY DISKS,

« FOR EXERCISING A PAPER TAPE READER/PUNCH OR A LINE
PRINTER,

+ EXERCISING A FLOATING POINT HARDWARE UPTION  (MODULE
EPB)

2.1.5 1/0 MODULE RESTKICTED (1NMODR)

THE IOMODR«TYPF~MODULE IS AW IOMOD THAT CANNUT BE RELOCATED, DUE TO
HARDWARE RESTRICTIONS, AND IS ONLY RUN IN THE LOWEST BANK UF MEMURY,
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AN EXAMPLE UF I[OMUDR USAGE IS: THE EXERCISING UF A UNIBUS TESTEEK,

2.1.6 1/0 “ODULE EXTENDED (IOMODX)

THE IOMUDX=TYPE=MOUDULE 1S AN 1OMOD WITH EXTENDED CAPABILITIES THAT
SERVICES NPR DEVICES, THF CAPABILITIES OF THIS MUDULE IYPE IWNCLUDE:
USE ¢ A MONITOR SUPPLIED WRITE BUFFER, THE ABILITY TO CHANGE THE SIZE
OF READ AND WRITE BUFFERS, THE ARILITY TO ACCESS A MUNIfUR'S CHECK
DATA UTILL11Y ROWTINE, AND THE ABILITY TU CONVERT 16~BIT ADDRESSES TO
18=81T ADDRESSES UR 18=BITI ADDRFSSES TO 22=-BIT ADDRESSES.

EXAMPLES UF IOMUDX USAGE ARE:

. FEXERCISING THE RK11 CONTROLLER AND UP tD 8 DRIVES
(TYPES RKO02=-RKO0S5).

. EXERCISING THE RP11 HIGH AND LOW DENSITY UDISK
DRIVES.

2.1.7 1/0 MODULE PARTIALLY RESTRICTED (I0OMODP)

THE TOMODP=TYPE=MODULE IS AN IOMODX THAT IS PARTIALLY RELOCATABLE.
THIS MEANS THAT DUE TU HARDWARE RESTRICTIONS THE MUDULE (S ONLY
RELOCATED TO CERTAIN FIXED BOUNDARIES (E.G., 32K),

2.2 DEC/X11 MONITORS

SINCE THERE ARE SEVEKAL DEC/X11 MONITOR PROGRAMS THAT ARE AVAILABLE TO
THE USER, THE SELECTION OF AN APPROPRIATE MONITOR OEPENDS ON THE
CONFIGURATION OF THE HARDWARE SYSTEM TO BE TESTED. HUWEVER, THE
MONITOR PRUGRAMS ARE NOT SEPARATE ENTITIES. A DESIRED MONITOR MUST HE
CONSTRUCTED, VIA THE CONFIGURATOR/LINKER PROCESS, FRUM PHRE=ASSEMBLED
MONITOR MODULES THAT ARE CONTAINED 1IN A DEC/X11 MONITUR LIBRARY.
THEREFORE, TO PROVIDE FOR BOTH CONVENIENT SELECTION AND ADAPTATIUN TO
THE CONFIGURATUR/LINKER PROCESS, DFC/X11 MUNITUR PROGRAMS ARE
CLASSIFIED BY TYPE AND NAMED (1.E., A,B,C, ETC.) AS DESCKIBED [N THE
DEC/X11 CROSS REFERENCE MANUAL,

SUCH MUNITOR CLASSIFICATION IN THE REFERENCE MANUAL NOT ONLY ALLOWS
THE USER TO APPLY AN APPROPRIATE MONITOR PROGRAM TO A GIVEN HARDWARE
CONFIGURATION, RUT TO SELECT A MONITOR THAT MOST NEARLY MEFRTS THE
NEEDS OF THE HARDWARE SYSTEM IN RELATION TO (1) THE FUNCTIONAL
REQUIREMENTS OF THF RESULTANT RTE AND (2) THE MURE EFFICIENT USE OF
ASSIGNED MONITUR SPACE,

MOREOVER, IN THE SAME MANNER THAT THE LINKING OF THE BASIC SOFTWARE
COMPUNENTS OF AN RTE PROGRAM (MONITOR AND OPTION MODULES) DEPENDS UN
THE TOTAL CONFIGURATION OF THE HARDWARE SYSTEM, THE LINKING OF THE
BASIC SUFTWARE COMPONENTS OF THE MONITOR PORTION OF THE RTE
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WPRE=ASSEMBLED “ONITUR MUDULES) DEPENDS ON THE 1YPE OF PRUCESSOR T BE
SERVICED AND ITS AVAILABLE GPTINNS,

FINALLY, SINCE IN ALL PROBAMILITY ADDITIONAL MONITURS wiILL BE
DESIGNED, THE FOLLOWING MATERIAL IS NUT INTENDED TU DESCRIBE MONITOR
CONCEPTS IN TERMS OF SPECIFIC MONITUR DIFFERENCES BUT RATHER IN TERMS
OF COMMON FUNCTIUNALITY.

MONITOR QPERATIONS

BASICALLY, THE ONITOR PORTION OF AN RTE PROGRAM 1S RESPUNSIBLE FOR
STARTING THE RTE (VIA INITIALLIZATION): ESTABLISHING OPERATOR
COMMUNICATIONS (VIA COMMAND  DECODING)? ESTABLISHING COMMUNICATIONS
WITH ITS RESIDENT QPTION MODULES (VIA TRAP INTERPRETATION); PROVIDING
FNR  OPTION MODULE CONTROI, (VIA QUEUE PRIORITY SERVICING): AND
PROVIDING FUR MEMORY USAGE CONTROL (V1A RTF RELOCATIGN AND WRITE
BUFFER RUTATION),

2.2.1 SYSTEM INITIALLIZATION
WHEN AN RTE PRNGRAM 1S LUOADED, THE MONITOR PORTION UF THE PROGRAM
PROVIDES FUR THE INITIALIZATION OF CERTAIN SOFTWARE AND HAKDWARE

COMPONENTS OF THE SYSTEM VIA THE EXECUTION UF Tw0 RUUTINES: THe
START=-UP AND INITIALIZATIUN ROUTINES.

START=UP ROUTINE

THIS ROUTINE SETS=UP REQUIRED SOFTAARE COMPONENTS Ot THE MONITOK  AND
DETERMINFES THE UPERATING ENVIRONMENT BY PERFORMING THE FULLUWING
FUNCTIONS:

. SE1=UP THE POWER FAILUPE VECTOR.

. SET-UP THE SNFTAARE AND HARDwWARE TRAP HANDLERS.

. SET=-UP THE SOFTWARE SWITCH REGISTER (Swk) AND
CFRTAIN STATUS INOICATOR WURDS (FUR UPTIUN STATUS).

. SIZE AND POLL THE SYSTEM TO DETERMINE:
(A) PROCESSOR TYPE (11/70, 11/60, ETC.)
(B) PRNCESSUR UPTIONS (KT, CACHE, ETC.).
(C) MEMORY SIZE (SIZE OF RTE 1S IN LUC, ZEKO).

() IF GOND PARITY MUST RBE  wRITIEN IN  MEMORY
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(UNLY IF PAKRITY OR ECC UPTIUN).
(E) SOFTWARE ENVIRONMENT (APT, ACT/SLIDE/XXDP+)
. UUTPUT RTE IDENTITY MESSAGE.
. OUTPUT SYSTEM S1ZE MESSAGE.

. UUTPUT KEYBGARD PRUOMPT (CMD>).

INITIALIZATIUN ROUTINE

THIS ROUTINE INITIALIZES CFRTAIN SOFTWARF AND HARDWARE CUMPONENTS (AND
STARTS THE MONITOR RUNNING) AS FNOLLOWS:

. INITIALIZE BNTH THE CONTROL AND TYPE QUEUES.
. INITIALIZE ERRNOR LOGGING FUNCTION (IF AVAILARLE).

. INITIALIZE THE JOPTION MODULE SERVICING MECHANISYS
(1.E., SET=UP IHE VARIOUS POINTERS AND FLAGS).

. FENABLF THE KEYBJARD FUR UPERRTUR INPUT.

2.2.2 OPERATUR INTERFACING

ONCE At RTE PROGRAM IS INITIALIZED, THE FACT THAT THE MONITUR PURTION
NF THE PPOGRAM 1S RUNNING (AND THE KEYROARD ENABLED FUR CUMMAND INPUT)
IS INDICATED BY THE PRINTING OF THE COMMAND MODE (CMD>) PROMPT. THUS,
AT THIS POINT THE MONITOR IS AVAILABLE TO PRUVIDE SERVICE TU THE MOPE
THAN TwENTY KEYBOARD COMMANDS AYVAILABLE TO THE USER. SUME  0OF  THE
COMMANDS (SUCH AS MNDULE START, OPTIUN DISABLE/RE=ENABLE COMMANDS, AND
THE MODULE PARAMETER MODIFICATION COMMAND) ARE RESTRICTED TO ENTRY 1IN
COMMAND MODE ONLY. THE REMAINING CUMMANDS, THAT ARE GENERALLY KELATED
TU THE DESELECTION/RESELECTION OF MUDULES AND THE O1SPUSITION UF
PRINTOUT DATA, MAY BE ENTERED IN EITHER THE CUMMAND MODE UR (FOLLOUWING
A MODULF START COMMAND) THE RUN MJDE (BSY>).

IN ANY CASE, AS THE OPERATUR ENTERS A COMMAND FORMAT, FEACH CHARACTER
1S STORED IN THE KEYBOARD INPUT BUFFER UNTIL A CARRIAGE FETURN (CR) 1S
BOTH ENTERED AND RECUGNIZED BY THE MONITOR. WHEN THIS OCCURS, THE
MONITNR (VIA ITS TASK SCHEDULER) DISPATCHES CONTROL TU ITS KREYHUARD
INPUT PROCESSING HCUTINE TO EXFCUTE THE FOLLOWING S MONITUR MODULES:

. THE PROZESS COMMAND RUUTINE (CMDPRC)

. THE COPY CUMMAND ROUTINE (CMDCPY)

. THE DECJDE COMMAND ROUTINE (CMDDEC)
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. THE SERVICE COMMAND ROUTINE (CMDSRV)

. THE RESET CUMMAND ROUTINE (CMDRST)
PROCESS CUMMAND RUUTINE (CMDPRC)

CMOPRC IS THF CONTROL MODULE FOR THE ENTIRE KEYBOARD INPUT PROCESSING
ROUTINE, AS SUCH, THE MODULE 1S RESPONSIBLE FOK INITIALLY CLEARING
ALL LOCAL STURAGE LOCATIONS REQUIRED BY THE PROCESS AND ULTIMATELY
CALLING FOR THE EXECUTION ©OF EACH OF THE SUBORDINATE ROUTINES AS
FOLLOwWS:

1. CMDPRC INITIALLY CALLS THE COPY=COMMAND=ROUTINE (CMDCPY) TO
ALLON THE CONTENTS UOF THE KEYBOARD INPUT BUFFER TO BE
TRANSFERRED TO THE DECNDE BUFFER. FOLLOWING THE TRANSFER,
CMOCPY THEN RETURNS CONTROUL TU CMDPRC, HOWEVER, THERE ARE
TwO POSSIBLE RESULTS OF THE TRANSFER:

(A) IF CMOCPY DOES NOT DETECT AN ABNORMAL CONDITION 1IN THE
DECODE BUFFER, CMDPRC is DIRECTED TO CALL THE
DECODE-COMMAND=~ROUTINE (TMDDEC) TO CHECK FOR THE
VALIDITY UF THE COMMAND.

(8) IF CMDCPY DETECTS AN ABNORMAL CONDITION IN THE DECODE
BUFFER, AN ABORT FLAG IS SET AND CMDPRC 1S DIRECTED TO
CALL THE RESET<COMMAND=-ROUTINE (CMDRST), TO ALLOW A
CORRECTIUN TO AE MADE FOLLOWING THE LSSUANCE OF AN
APPROPRIATE PROMPT (CMD> UR BSY>).

2. WHENEVER A COMMAND IS CHECKED FOR VALIDITY BY CMDDEC, CONTROL
IS ALWAYS RETURNED TO CMDPRC TO CUNTINUE PROCESS CONTROL.
HOWEVER, THERE ARE TWO POSSIBLE RESULTS OF THE CHECK:

(A) IF THE COMMAND IN THE DECODE BUFFER 1S VALID, CMDPRC IS
DIRECTED TO CALL THE SERVICE=COMMAND=ROUTINE (CMDSRV) [N
ORDER TO EXECUTE THE FUNCTION PRESCRIBED BY THE COMMAND,

(B) IF AN INVALID CUMMAND IS DETECTED IN THE DECUDE BUFFER,
CMDDEC LOADS AN ERROR MESSAGE INT0 THE TYPE QUEUES AND
CMDPRC 1S DIRECTED TO CALL THE RESET=COMMAND ROUTINE
(CMDRST) IN DORDER FOR A CORRECTION TO BE MADE. THE
MESSAGE IS THEN OUTPUT, FULLOWED BY THE ISSUANCE UF AN
APPROPRIATE PROMPT (CMD> DR BSY>),

3. WHEN THE PRESCRIBED FUNCTION IS EXECUTED, CMDSRV ALWAYS
RETURNS CONTROL TU CMDPRC WHICH, IN TURN, ALWAYS CALLS CMDRST
TO ENAHLE THE ISSUANCE OF THE APPRUPRIATE PROMPT (CMD> UR
B8SY>») . THUS, KEYBOARD INTERRUPTS AND THE POSSIBLE ENTRY OF
ANOTHER COMMAND ARE RNOTH RE=~ENABLED,

4. FINALLY, WHENEVER THE APPROPRIATE PROMPT HAS BEEN OUTPUT V1A
CMDRST, A RETURN IS ALWAYS MADE TD CMDPRC IN ORDER TN EFFECT
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A RETURN TO THE TASK SCHEDULER.

COPY COMMAND ROUTINE (CMDCPY)

THE CMDCPY ROUTINE  ALLOWS THE COMMAND STRING THAT IS ORIGINALLY
CONTAINED IN THE INPUT BUFFER Ti} BE CUPIED INTU THE DECUDE BUFFER, ONE
CHARACTER AT A TIME, UP TO (AND INCLUDING) THE CARRLIAGE RETURN (CK) Uk
LINE FEED (LF). MOREOVER, SINCE THE INPUT BUFFER MAY CONTAIN BOTH
RUBOUT (\) AND REPLACEMENT CHARACTERS, THE ROUTINE WILL DELETE THE
UNWANTED CHARACTERS.

FOLLOWNING THE RECEIPT OF A COMMAND STRING, THE ROUTINE ALWNAYS RETURNS
CONTRNOL TU THE PROCESS~COMMAND=RUUTINE (CMDPRC). HOWEVER, PRIOR TO
THE RETURN, AN ABORT FLAG WILL RE SET (ALLOWING FOR RE=DIRECTION IN
PROCESS CONTROL) JF ANY ONF  OF THE FOLLOWING ABNORMAL CONDITIONS
accups:
. A CONTROL U(~U) CHARACTER IS DETECTED (SEE CMDPRC STEP 1B)
. THE FIRST CHARACTER DETECTED 1S A RUBOUT, CARRIAGE RETURN, OR
LINE FEED (SEE CMDPRC STEP 18).

DECODE COMMAND RQUTINE (CMDDEC)

THE CMDOEC ROUTINE SCANS THE OECOOE BUFFER AND COMPARES THE COMMAND
ENTRY WITH ENTRIES CONTAINED IN A VALID COMMAND TABLE. THERE ARE TwO
POSSIBLE RESULTS:

. IF A MATCH IS FOUND, THE COMMAND IS VALIDATED AND ITS CODE 1S
OBTAINED FROM THE TABLE AS A RETURN IS MADE TO PRUCESS CUNTRUL
(StE CMOPRC STEP 2A).

. l¥ A MATCH CANNOT BE MADE, AN INVALID CUMMAND INDICATOR IS
SET, AN APPROPRIATE ERROR MESSAGE IS LOADED INTO THE TYPE
QUEUE, AND CONTRUL IS RETURNED TO PROCESS CONTRDL (SEE CMDPRC
STEP 2B).

IT MAY BE NUTED THAT ¥OLLOWING A COMPARISON A RETURN TU CMDPRT IS
ALWAYS MADE. HOWEVER, 1F A MATCH CANNOT BE MADE, THE SETTING OF THE
INVALID COMMAND INDICATOR PROVIDES FOR A REDIRECTION IN PROCESS
CONTROL,.

SERVICE COMMAND ROUTINE (CMDSRV)

THE CMDSRV ROUTINE PROVIDES FOR THE EXECUTION UF ALL VALID COMMANDS,
ONCE ITS FUNCTION IS PERFORMED, A RETURN 1S MADE TO PRUCESS CONTROL
(SEE CMDPRC STEP 2A AND STEP 3),

RESET COMMAND ROUTINE (CMDRST)
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THE CMDRST ROUTINE OUPTUTS AN APPROPRIATE PROMPT ANV RE-FNABLES
KEYBOARD INTERRUPTS IN ORDER TO ACCUMODATE ADDITIONAL OR CORRECTIVE
OPERATOR INPUT. TOU OUTPUT THE PRUPEK PROMPT MESSAGE, THE ROUUTINE
DETERMINES IF THE SYSTEM 1S CURRENTLY IN A COMMAND (CMD>) OR A RUN
(BSY>) MUDE BY EXAMINING A STATUS INDICATOR, HOwWEVER, L1F AN EKRRQOR
MESSAGE 1S IN THE TYPE QUEUE, IT WILL BE OUTPUT PRIUR TO LUADING AND
OUTPUTTING A PROMPT MESSAGFE, ONCE THE ROUTINE'S FUNCTION 15
COMPLETED, A RETURN IS ALWAYS MADE TO PRUCESS CONTROL (SEF CMDPRC
STEPS: 1B, 2B, 3 AND 4).

2,2.,3 O0OPTION MODULE CONTRfL

MONITOR CONTROL OF AN RTE PROGRAM'S RESIDENT MODULES IS BASITALLY
CONCERNED WITH THE IMPLEMENTATION OF TWwO TASKS: (1) PRIUKITY
SCHEDULING FOR MUDULE EXECUTION AND (2) ESTABLISHING EFFECTIVE
COMMUNICATIONS WITH FACH MODULE.,

2.2.3.1 PRIORITY SCHFDULING

AS PART OF AN RTE, EACH OPTION/DEVICE MODULE PERFORMS A UWNIQUF TEST,
WHICH MUST BE PROPERLY SEQUENCED DURING RUN-TIME, HOWEVER, IN REGARD
TU MODULE FUNCTIONALITY AND PROCESSING MODES UF UPERATION (l.E.,
BACKGROUND MUDE AND INPUT/DUTPUT MODE), MANY OF THE MODULES ARE
SIMILAR, FOR THESE REASONS ALL MODULES ARE DIVIDED, BY COMMON
FUNCTIONALITY AND PROCESSING MODE, INTO THE FOLLOWING SEVEN TYPES:
BACKGRUUND MODULES (SBKMOUD, NRKMOD, BKMOD) wHICH DO NOT SERVICE
INTERRUPT=DRIVEN DEVICES: AND INPUT/OUTPUT MODULES (1UMOD, 10MODX,
IOMODP, IOMODR) WHICH DO SERVICE INTERRUPT=-DRIVEN ODEVICES, IN
ADDITION, EACH MODULE IS DKFINED BY TYPE VIA STATUS wORD BITS
CONTAINED IN THE MODULE'S HKEADER,

WITr THIS ARRANGEMENT, THE MONITOR DOURING INITIALIZATION USES THE
STATUS wWORD BITS TO CONSTRUCT A PRIORITY SCHEDULE BY LISTING EACH
RESIDENT MODULE IN A PRE-DETERMINED MANNER, THUS DEFINING THE ORDER GF
EXECUTION BY TYPE.

WITH THE SYSTEM IN COUMMAND MODE (TML>), THE TYPING=IN UF A MODULE
START COMMAND, wITH OR WITHOUT RELOCATION SPECIFIED (I.E., RUN OR
RUNL), INITIATES THE EXECUTION OF THE OPTION MODULES (AS PRESCRIBED IN
THE PRIOKRITY SCHEDULE) AND QOUTPUTS A RIN MODE (BSY>) PRUMPT, EACH
MODULE IS THEN CONDITIONALLY SEQUENCED AS FOLLOWS:

1. 8BXMNDS

THE SBKMODS ARE THE FIRST TYPE TO BE RUN. EACH MODULE IS
SEPARATELY RUN ONCE PRIOR TO RELOCATION AND UNCF AGAIN
FOLLOWING EACH RELUCATION (I,k., IF RELOCATION IS ENABLED.)
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2. NBKMODS

THE NBKMUDS ARE THE NEXT TYPE TO BE KON, EACH MuUDYLE 1S5
SEPARATELY RUN ONCE, AND NEVER AGAIN.

3. 1UMUD.LX,P,kK

ALL THE I/0 MODULES ARE THE NEXT TYPES TU BF RUN. THEY kUM
SIMULTANEOUSLY AND CONTINUOUSLY (I.E.. AS LONG AS THERE ARE
INTERRUPTS TO DRIVE THEM).

4. BKMODS

THE BKMODS ARE STARTED LAST AND EACH MUDULE 15 RUN
SEPARATELY, HOWEVER, SINCE THESE MODULES HAVE THF LUwWEST
PRLIORITY, THEY CAN UNLY RE RUN WHEN NONE QF THE UOTHEK TYPES
ARE RUNNING,

2.2.3.2 MUDULE COMMUNICATIONS

#HEN THE OPTION MUDULES ARE RUNNING, COMMUNICATION 1S ESTABLISHED WITH
THE MONITOR V1A SUFTWARE HOOKS THAT ARE CONTAINED IN THE RODY OF EACH
MODULE (1.E,, [RAP CALLS) AND ALSO, IN SOME CASES, IN THE HFADER
(1.F., PARAMETER LUCATIONS), THESE ELEMENTS, THEREFORE, CUMPRISE A
MODULE*S INTERFACE WITH THE MONITOR,

CURRENTLY THERE ARE 19 CALLS COLLECTIVELY AVAILABLE TU THE OPTIUN
MODULES. SOME  CALLS ARE USED BY ALL OF THE MUDULES, OTHERS ARE ONLY
USED WITH CERTAIN MODULE~TYPES, wHILE OTHERS ARE FUNCTIOW-RELATED AND
ARE, THEREFDRE, UNLY USED BY SPECIFIC MODULES, REGARDLESS OF TYPE.

RASICALLY, WHEN A MODULE CALL IS TRAPPED TO THE MONITOR, THE MONITUR
RESPONDS WITH A SERVICE AND/OR PARAMETERS SUCH AS: BUFFER SENVICFES
INCLUDING PARAMETERS, AN ERROR REPORTING ROUTINF, OR A MESSAGE OUTPUT
SERVICE.

1/0 MUDULE BUFFER SERVICE CALLS:

GWBUFS JGET WRITE BUFFER INFURMATINN CTALL.

GETPAS 1GET 18=BIT PHYSICAL ADDRESS CALL.

MAP22S $MAP 22-BIT PHYSICAL ADDRESS CALL.

CDATAS JCHECK DATA CALL.

DATCKS $PROVIDE CHECK DATA ERRUR COUNT
CALL

OUTPUT MESSAGE CALLS:
. MONITOR-DEFINED ERROR MESSAGES:

DATERS sDATAR ERROR MESSAGE CALL.
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HRDERS $HARD ERRUR MESSAGE CALL,
SUFERS 3SOFT ERROR MESSAGE CALL.

« MODULE=-DEFINED MESSAGES:

MSGS JOUTPUT SINGLE ASCII MESSAGE CALL.

MSGSS $OUTPUT ALL ASCII MESSAGES IN TABLE
CALL,

MSGNS $OUTPUT ALL ASCII MESSAGES IN TABLE

WITH READER CALL,

RETURN CONTKOL TU MONITOR CALLS:

EXITS $MODULE AWAITING INTERRUPT CALL,
PIRGS JPUT INTERRUFT REQUEST IN QUEUE
CALL.

BREAKS ;TEMPORARILY RETURN TO MONITOR
CALL,

ENDING CALLS:

ENDITS JEND OF ITERATION CALL.
ENDS :DROP MODULE FRUM EXERCISE CALL,

UTILITY CALLS:

OTOAS sOCTAL TO ASCII CONVERSION CALL.
BTODS ;BINARY TU DECIMAL CONVERSION CALL.
RANDS $RANDOM NUMBFR REQUEST CALL,

1/0 MODULE RUFFER SERVICE CALLS

TO PROCESS DATA TRANSFERS FOR CERTAIN 1/0 MODULES (IOMUDX AND IQMODP),
THE MONITOR, ON REQUEST (GWBUFS), PROVIDES A WRITE BUFFER AREA IN FREE
CORE FROM WHICH DATA IS SENT TO THE DEVICE. (N ADDITION, THE MUNITOR
PROVIDES THE MOUULE INTERFACE (I.E., HEADFR LOCATIONS) WITH B0TH THE
SIZE OF THE WRITE RUFFER (wWBUFSZ) AND ITS STAKTING PHYSICAL ADDRESS
(WRUFPA).

SINCE THE READ BUFFER AREA IS CONTAINED WITHIN THE MUDULE, BOTH THE
SIZE (RBUFSZ) AND STARTING VIRTUAL ADDRESS (RBUFVA) OF THE READ BUFFER
ARE KNOWN, BUT ITS STARTING PHYSICAL ADDRESS (RBUFPA) 1§ WNOT.
THEREFURE, THE PHYSICAL ADDRESS OF THE READ BUFFER IS ALSO REQUESTED
(GETPAS OR MAP22S) FROM THE MONITOR. WITH THE SIZE AND LOCATIUN OF
THF  BUFFERS FESTABLISHED FOR BOTH THE MONITOR AND THE MUOULE, THE
GENFRATIUN OF A WRITE AND READ COMMAND TC THE DEVICE WILL BE FOLLUWED
BY A MODULE REQUEST (CDATAS OR DATCKS) TO THE MONITOR TO INITIATE A
DATA COMPARISON AND, IF AN ERROR IS DETECTED, THE MONITOR WwILL OUTPUT
AN  ERROR MESSAGE, IF CDATAS 1S USED, THE MONITUR WILL ALSO OUTPUT A
SUMMARY MESSAGE CUNTAINING AN ERRIR COUNT, IF  DATCKS IS USED, A
SUMMARY WILL NOT BE UUTPUT AND THE ERRUR COUNT WILL BE RETURNED TO THE
MODULE FOR STORAGE.
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1. THE GWBUFs CALL:

THE GWRUFS CALL TRAPS TO THE MONITOR FOR WwRITE BUFFER
INFORMATION, IN RESPNNSE, THE MONITOR EXAMINES THE VALUE IN
THE WRITE BUFFER REQUEST (wBUFRQ) LOCATION TO DETERMINE IF
THERE I8 ENOUGH FREE CURE TO SATISFY THE REQUEST. If THE
REQUESTED VALUE IS SMALLER THAN THE AMOUNT OF AVALLABLE FREE
CORE, THE MONITOR SATISFIES THF REQUEST BY MERELY RETURNING
THE SAME VALUE TO THE WRITE BUFFER SIZE (wBUFSZ) LOCATION,
HOWEVER, 1F THE REQUESTED VALUE IS LARGER, THE MUNITUR CAN
ONLY SEND A LESSER VALUE TO THE BUFFER SIZE LOCATION
INDICATING WHAT IS AVAILABLE.,

IN ADNDITION, THE MONITOR SENDS THE STARTING ADURESS OF THE
BUFFER TO THE WRITE BUFFER PHYSICAL AODRESS (wBUFPA) LOCATION
INCLUDING, IF NECESSARY, ANY EXTENDED ADDRESS HBITS (wRUFEA).

2(A) THE GETPAS CALL:

THE GETPAS CALL 1S USED TU CONVERT A 16=BIT VIKTUAL ADDRESS
TO AN 18-BIT PHYSICAL ADDRESS AND, AS SUCH, THt CALL IS USED
RY MANY TYPES OF MODULES, NORMALLY, HOWEVER, THE CALL 1S
USED ARY IUMODX AND IOMODP MODULES TD EFFECT THE CUNVERSIUN UF
THE STARTING VIRTUAL ADDRESS OF THE READ BUFFER (RBUFVA) TD A
STARTING PHYSICAL ADDRESS (RBUFPA), INCLUDING ANY EXTENDED
ADODRESS BITS (RBUFEA). THE MODULE THEN LUADS THE 16
LOW=0RDER PHYSICAL ADDRESS BITS INTO THE BUS ADURLSS REGISTER
AND ANY EXTENDED HITS INTO THE COMMAND REGISTER, PRIUR TO
ISSUING A READ CUMMAND,

2(B) THE MAP22s CALL:

THE MAP22$ CALL IS USED IO CONVERT AN 18=BIT VIKTUAL ADDRESS
TO A 22=BIT PHYSICAL ADDRESS. AS SUCH, THE CALL IS USED WITH
ANY TYPE OF MODULE, AS LING AS THE HARDWARE AND ASSOCIATED
MONITOR ARE CAPABLE OF HANDLING 22=BIT ADDRESSING, NNRMALLY,
HULEVER, THE CALL IS USED BY 10MODX AND I10MODP MUDULES AS
DESCRIBED FOR THE GETPAS$ CALL.

3(A)Y THE CDATAS CALL:

THE CDATAS CALL TRAPS TO THE MONITOR, WITH THE STARTING
PHYSICAL ADDRESS OF THE READ BUFFER (RBUFPA), TO REQUEST &
CUMPARISON BETWEEN THE MODULE'S READ AND WRITE BUFFER DATA.

IF THE MUNITOR DETECTS A DATA ERROR, IT WILL OUTPUT AN ERROR
MESSAGE FULLOWED BY A SUMMARY, THE SUMMARY wILL INCLUDE A
PRINT=0UT OF BOTH THE TOTAL NUMBER OF FRRURS DETECTED AND THE
TOTAL NUMBER OF WORDS TRANSFERED, FOLLOWING THE SUMMARY
PRINT=0UT, THE MONITOR A#ILL INCREMENT AN ERRUR CUUNTER WITHIN
THE MODULE BY ONE, INDICATING THAT A SINGLE SUMMARY ERRUR
MESSAGE HAS OCCURRED.

3(B) THE DATCKS CALL:
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THE DATCKS CALL PERFURMS THE SAME FUNCTLION AS THE CDATAS CALL
WITH THE FOLLOWING EXCEPTIONS:

IF THE MONITOR DETECTS A DATA ERROR, ONLY AN ERROR MESSAGE
WILL BE OUTPUT. HOWEVER, THE TOTAL NUMBER OF ERRORS AND
WORDS TRANSFERED WILL 8E DELIVERED TO THE RUDY UF THe MOUDULE
AND THE ERROR COUNTER WILL BE INCREMENTED, AS PREVIDUSLY
DESCRIBED.

OUTPUT MESSAGE CALLS

THERE ARE SIX OUTPUT MESSAGE CALLS: THREE (DATERS, HROERS, SUFERS)
ARE USED TO REQUEST PREDEFINED ERROR REPORTS FRUM THE MUNITOR wHILE
THE REMAINING THKEE (MSGs, M53SS, MSGNS) ARE USED TO REQUEST
USER=DEFINED MESSAGES FROM THE MODULE DEFINING CERTAIN NORMAL
OPERATING CUNDITIUNS AND/OR ERROR STATISTICS (E.G., TOU MANY #RITE
ERRORS) .,

THE MONITOR-DEFINED ERROR MESSAGES ARE:
1. THE DATERS CALL:

THE DATERS CALL TRAPS TO THE MONITOR TO REQUEST AN ERKUR
REPORT WHEN A DATA BUFFER CUMPARISON ERRUR HAS BEEN
INTERNALLY DETECTED WITHIN A MUDULE (£.G., I10OMUD, 10MODR).
THIS IS I~ CONTRAST TO THE DATA COMPARISUN THAT IS EXTEKNALLY
PERFORMED RY THE MONITOR FOR iOMODX AND 10MODP MUDULES (REFER
TO THE CDATAS AND DATCKsS CALLS UNDER 1/0 MODULE RBUFFER
SERVICE)., 1IN ANY CASE WHEN THE ERROR MESSAGE IS OUTPUT, THE
MONITNOR  wILL INCREMFENT THE MODULE'S SOFT ERRUKR CUUNTERS RY
ONE TO INDICATE THAT THE ERROR MESSAGE HAS OCCURRED,

2. THE HRDERS CALL:

THE HRDERS CALL TRAPS TO THE MONITUR TOD REQUEST THE OUTPUT UF
A STANDAKD FRROR MESSAGE WHEN AN UNRECOVERABLE HARD ERROR
(E.G., NON-EXISTENT MEMORY) 1S DETECTED 8Y A ™MODULE. AS
SUCH, THE CALL CAN BE USED BY ANY MUDULE TYPE. IN ADDITION,
CERTAIN MODULFS WILL PASS A COMMENT (I.E., A CAUSE UF ERRUR
STATEMENT) TO THE MONITOR FOR OUTPUTTING WITH THE MESSAGE.
MOREOVER, AN EXTENDED FORM OF THE CALL CAN ALSO PASS THE
ADDRESS OUF A TABLE CNNTAINING STATISTICAL ERROR INFORMATION
(E.G., CONTENTS OF ALL OF A DEVICE'S REGISTEKRS) FOR
QUTPUTTING. THE MONWITOR WILL INCREMENT THE MUDULE'S HARD
ERROR COUNTS,

3. THE SOFERS CALL TRAPS TO THE MONITOR, TU REQUEST THE GUTPUT
OF A STANDARD FERROR MESSAGE, WHREN A RECOVERABLE SOFT LRRUR
(E.G., DATA LATE) IS NETECTED BY A MUDULE. AS SUCH, THE CALL
CAN  BE USED BY ANY TYPE MODULE, WITH THE EXCEPTIUN OF THE
APPEARANCE QF THE WURD "SUFT"™ AS A REPLACEMENT FUR THE wORD
"HARD", BASIC AND EXTENDED MESSAGE FORMATTING FUR THE CALL 18
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IDENTIZAL TU THE FORMATTING DUTPUTTED FOR AN  HRDEKRs CALL.
THE MONITOR WILL INCREMENT THE MODULE'S SOFT ERRUR CuUNTS,

THE “)DULE=-DEFINED MESSAGES ARE:
1. THE MSGS CALL

THE MSG$S CALL TRAPS TN THE MUNITOR TO REQUEST THe OUTPUT OF A
SINGLF,  ASCI1 MESSAGE, AN ADDRESS IS ALSH PASSED 1U THE
MUONITOR TU DEFINE THE LUCATION DF THE MESSAGE.

?. THE “8GSs CALL

THE MS5GS$ CALL TRAPS TO THE MUNTITOR TO REQUEST Tdk OuTPul  OF
A TARLE OF ASClI ™MESSAGES. AN ADURESS IS INCLUDED TO DEFINE
THE LUTATION OF THE TARLE.

3. THE MSGNS CALL:

THE MS8GN$ CALL TRAPS TO IHE MONITOR TO REUUEST THe QUTPUT OF
A TABRLE OF ASCII MESSAGES. AN ADDRESS 1S INCLUDED T DeFINE
THE LUCATIUN OF THE TABLE. 1IN ADDITIUN, HUWEVER, THIS CALL
ELICITS THE OUTPUT OF A COMPLETE HEADFR 4ESSAGE (1.E.,
MODULF.wAME, PC CUNTENTS, ETC.).

RETURN CONTROL TG MONITUR CALLS

THE THREE RETURN=CONTROL=TU=MONITOR CALLS ARE USED TO PRUVIDE FOR A
MORE EFFICTENT USE OF EXERCISER RUN=TIME IN REGARD Tu MODULE
SCHEDULING, THE EXECUTION OF INTERRUPT SERVICE RUUTINES, AND THe
PROCESSING OF MODULE REQUESTS.

1. THF EXITS CALL:

THE EX1T$ CALL IS USED T2 RETUKN CONTROL TU THE MUNITUR WHEN
A MUDULE 1S AwWAITING AN INTERRUPT, AS SUCH, THE CALL 1S ONLY
USED WITH A MODULE THAT IS DEDICATED TG SERVICING AN
INTERRUPT=-DRIVEN DEVICE (NORMALLY, BUT NOT NECESSARILY, AN
1/0 MNDULE). IN ANY CASE, BY RELINQUISHING CONTRUL TuU THE
MONITOR DURING THE WAIT PERIOD, THE MUNITOR ALLOwS MODILE
SCHENULING TO CUNTINUE.

2. THE PIRuS CALL:

THE PIRU CALL IS TRAPPED TO THE MONITOR TO REQUEST THAT THE
FXECUTION OF AN INTERRUPT SERVICE ROUTINE, CONTAINED WITHIN
AN I/i) MODULE, BE DEFERRED TU A LOWER PRIORITY. THIS IS DONE
T DEFER THE EXECUTION Ot A NON=-CRITICAL ROUTINE, SUCH AS A
ROUTINE WHICH ERROR=CHECKS REGISTERS THAT ARE NOT SUBJECT Tu
IMMEDIATE CHANGE. THIS 1S IN DIRECT OPPUSITION TO THE
PRIORITY REQUIRED FOR THE EXECUTIUN OF A CRITICAL ROUTINE,
SUCH AS A ROUTINE THAT MUST SERVICE THE CONTENTS OF A
COMMUNICATIUNS BUFFER,
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WHEN P1RQ$s IS EXECUTED, THE MONITOR STORES THE INTERRUPT
REQUEST IN A FIFO QUEUE AT THE LOWEST PRIORITY (l.E.., PRU)
AND DOES AN RTI TO RETURN TO THE PROCESSING OPERATION THAT
WAS BEING PERFORMED PRIOR TO THE GENERATION OF THE INTERRUPT
REQUEST. HOWEVER, THE LATTER STATEMENT SHOULD NOT BE
MISCONSTRUED, IT DOES NOT IMPLY A DIRECT RETURN TO THE
SCHEDULING OF THE BACKGROUND MODULES (I.E,.,, BKMUDS) SINCE ALL
1/0 INTERRUPT REQUESTS IN THE QUEUE, REGARDLESS OF THEIR
RELATIVE MODULE PRIORITY, MUST BE SERVICED BEFURE A BKMOL CAN
BE RUN,

3. THE BREAKS CALL:

THE BREAKS CALL IS USED TO TRANSFER TEMPORARY CONTROL TO THE
MONITOR WHILE A MODULE AWAITS THE OCCURRENCE OF AN
ASYNCHRONNUS EVENT (E.G., THE SETTING OF A DONE UK READY BIT)
BEFORE PROCEEDING, AS SUCH, THE CALL IS NORMALLY BUT NOT
NECESSARILY USED WITH I/0 MODULES.

WHEN THE BREAKS CALL IS EXECUTED, THE MONITUR CHECKS THE
QUEUES FOR PENDING I/0 INTERRUPT REQUESTS,., WHEN ALL PREVIDUS
REQUESTS HAVE BEEN SERVICED, THE MONITOR RETURNS CUNTROL TO
THE MODULE; SPECIFICALLY, TO THE INSTRUCTION DIRECTLY
FOLLOWING THE BREAKS CALL.

ENDING CALLS

THERE ARE TWO ENDING CALLS: ONE IS USED TO IMDICATE THE SUCCESSFUL
COMPLETION OF A MODULE'S TEST PROCEDURE(S) PRIDR TG A RESTART WHILE
THE OTHER 1S USED BY ALL MODULES.

1. THE ENDITS CALL:

THE ENDITS CALL IS TRAPPED TO INFORM THE MUNITOR THAT AN
ITERATION POINT HAS BEEN REACHED. THE MONITOR RESPONDS bY
INCREMENTING AN ITERATION COUNTER IN THE MODULE'S HEADER BY
UNE AND COMPARING THE RESULTANT COUNT WITH AN ITERATIUN
CONSTANT THAT 1S ALSO CONTAINED IN THE MODULE'S HEADER. IF
THE VALUES ARE EUUAL, THE MONITOR WILL OUTPUT AN END OF PASS
MESSAGE AND RESTART THE MODULE. HOWEVER, IF THE VALUES ARE
NOT EQUAL, THE MONITOR WILL RESUME MODULE OPERATION BY
EXECUTING THE INSTRUCTION THAT DIRECTLY FOLLOwWS THE ENDITS
CALL.

2. THE ENDS CALL:

THE ENDS CALL IS USED TO INFORM THE MONITOR THATI A FATAL
ERROR HAS BEEN DETECTED (E.G., DEVICE IS OFF-LINE). THE
MONITOR RESPONDS BY STOPPING THE MODULE, VIA THE SETTING OF
BIT 13 IN THE MODULE'S STATUS WORD, AND OUTPUTTING A
MODULE=DROPPED MESSAGE. THUS, THE SETTING OF BIT 33 PREVENTS
THE MODULE FROM RUNNING FOR THE DURATION OF THE EXERCISE.
HOWEVER, IF THE ERROR IS DETECTED IN AN I/0 MODULE, INTERRUPT
LINES ARE ALSO DISABLED PRIOR TO THE GENERATION Uf THE CALL.
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UTILITY CALLS

THERE ARE THREE UTILITY CALLS CURRENTLY AVAILABLE: OUNE WILL CUNVERT
AN OCTAL NUMBER TO ASCII CHARACTERS, ANOTHER WILL CONVERT A BINARY
NUMBER TO I17S DECIMAL ASCII EQUIVALENT, WHILE THE THIRD GENERATES A
RANDOM NUMBER, THE CALLS MAY BE USED BY ANY TYPE OF MODULE.

1. THE OTDAs CALL:

THE OTDAS CALL TRAPS TO THE MONITOR TU REQUEST THE CONVERSION
UF AN OCTAL NUMBER (MAX, 16 BITS) TO EQUIVALENT ASCILI
CHARACTERS (MAX. o6 CHARACTERS), WHEN THE CALL IS ISSUED,
THE MODULE PRUVIDES THE MONITOR WITH BO1H THE MODULE LOCATION
OF THE NUMBER TU BE CONVERTED AND THE MUDULE LOCATION OF THE
STARTING ADDRESS TO WHICH THE RESULT WILL BE DIRECTED,

AS AN EXAMPLE OF USAGE: THE CALL MAY BE ISSUED PRIUR TU THE
ISSUANCE OF AN MSGS CALL TO DEFINE THE ASCI1 MESSAGE,

2. THe BTODS CALL:

THE HTODS CALL TRAPS TN THE MONITOR TU REQUEST THE CONVERSION
OF A BINARY NUMBER (MAX. 16 BITS) TO DECIMALLY EQUIVALENT
ASCII CHARACTERS (MAX. S5 CHARACTERS). WHEN THE CALL IS
1SSUED, THE MODULE PROVIDES THE MONITUR WITH ROITH THE MODULE
LOCATION OF THE NUMBER TU BE CUNVERTED AND THE MODULE
LOCATION OF THE STARTING ADDRESS TO WHICH THE RESULT WlLL BE
DIRECTED.

AS AN EXAMPLE OF USAGE: THE CALL MAY BE ISSUED PRIUR TU THE
ISSUANCE UF AN MSGS CALL TO DEFINE THE ASCII MESSAGE.

3, THE RANDs CALL:

THF, RANDS CALL TRAPS TO THE MONITOR TO REQUEST THE GENERATIUN
OF A NEW RANDOM NUMRER (MAX. 16 BITS). ONCE THE NUMBER [S
GENERATED, IT IS DIRECTED TO A RANDUM NUMBER LUCATIUN IN THE
MUDULE'S HEADER,

AS AN EXAMPLE OF USAGE: A NEW RANDOM NUMBER MAY Bt USED TO
ALTER THE SECTOR ADDRESS FUR A DISK, THUS ALLUWING RANDOM
INSTEAD OF CUNTIGUOUS SEEKS TO OCCUR.

2.,2.4 MEMORY USAGE CONTROL

WHEN THE RTE IS RUNNING, ONE OF THE MONITOR'S MAJOR RESPONSIBILITIES
IS TO EXERCISE AN EFFICIENT CONTROL OF MEMORY RESOURCES, THIS
INCLUDFS:

. CONTROL OF THE AVAILABLE MEMORY HARDwARE OPTIONS
(1.E., KT, CACHE, PARITY, ECC, ETC.)
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« THE SIZING AND DESIGNATION OF wRITE BUFFER SPACE FOR
REQUESTING MODULES WITHIN A PRE=DEFINED WRITE BUFFER
AREA,

+ CONTROL OVER THE RELOCATION OF THE MOVEABLE PURTION
OF BOTH THE RTE AND THE MONITOR (I,.E., IF THF OPTION
IS ENABLED).

« THE GENERATION OF MEMORY=wWURST~CASE PAITEKNS [N FREE

CORE FOR A MNRE COMPREHENSIVE EXERCISE UF AVAILABLE
MEMORY RESUURCES.

2.2.4.1 MEMORY OPTIONS CONTROL

THE MONITOR 1S RESPUNSIBLE FOR ESTABLISHING CONTROL OVER ALL MEMORY
HARDWARE OPTIUNS THAT MAY BE AVAILABLE TO THE SYSTEM. THIS INCLUDES:
(1) MEMORY MANAGEMENT (KT)3 (2) PARITY MEMORY, ECC, AND CACHE MEMURY:
AND (3) THE 22=-BIT ADDRFSSING 0OPTIOUN,

MEMORY MANAGEMENT (KT) CONTROL

INITIALLY, THF MONITOR DETERMINES IF A KT UNIT IS AVAILABLE. IF 1T
IS, THE FOLLOWING CONTROL FUNCTIONS WILL BE PERFORMED:

. THE KT MAY BE TURNED ON OR OFF VIA KEYBUARD CNMMAND,

. ALL PAGE ADDRESS REGISTERS (PARS) AND PAGE
DESCRIPTOR REGISTERS (PDRS) WILL BE SET UP.

. IF A COATAS OR DATCKS CALL IS TRAPPEL TU THE
MONITOR, THE PRUCESSOR WILL BE SWITCHED FRUM KERNEL
TU USER MODE,

PARITY, ECC, AND CACHE MEMORY CONTROL

MONITOR CUNTROL OF PARITY, ECC, AND CACHE MEMURY CONSISTS OUF TURNING
THESE OPTIONS ON OR OFF VIA KEYBOARD COMMANDS AND ACCUMMDDATING
ASSOCIATED ERROR TRAPS, HOWEVER, IN REGARD TU PARITY MEMORY AND THE
ECC OPTION, COMMUN ON/OFF COMMANDS ARE CURRENTLY IN USE, 1HUS,
TURNING PARITY MEMURY ON WILL ALSD TURN THE ECC OPTION ON, IF IT 15
AVAILABLE.,

22-8IT ADDRESSING CONTROL

MUNITOR CONTROL OF 22~BIT ADDRESSING CONSISTS OF TURNING THE OPTION ON
OR OFF VIA KEYBOARD CUMMAND AND LOADING THE MAPPING REGISTERS,
INITIATION OF THE LATTFR PROVIDFS POINTERS TO THE WKITE BUFFER AREA.
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2.2.4.2 WRITE BUFFER CONTROL

CERTAIN DEC/X11 TEST MUDULES (I1.E., IOMODX, IOMUDP) HAVE THE ABILITY
T RFQUEST THAT THE MONITOR PROVIDE wRITE RUFFER SPACE FOR THE
TRANSFER OF QUTPUT DATA TO AN ASSOCIATED DEVICE. IN THIS REGARD,
MUNITUR CONTROL OF THE WRITE RUFFER AREA CONCERNS (1) THE DESIGNATIUN
OF SUCH SPACE ON REQUEST AND (2) THE "ROTATIUN" OF wRITE BUFFER SPACES
(VIA THE RION COMMAND) DURING SUCCESSIVE REQUESTS, TO PRUVIDE A DEVICE
WITH MORE CUMPREHENSIVE TESTING IN RELATION TU ITS ABILITY TO ACCESS
ALL OF FREE CORE. WRITE BUFFER AREA

FOR SYSTEMS HAVING ONLY 128K OF MEMORY OR LESS, ALL OF THE MEMORY
SPACF. NNT CURRFNTLY UCCUPIED BY THE RTE 1S DEFINED AS THE aRITE BUFFER
AREA FROM wHICZH WRITE BUFFER SPACE IS ASSIGNED.

HOWEVER, FOR SYSTEMS GREATER THAN 128k WHICH REUWULRE 22-01T
ADDRESSING, MEMORY IS DIVIDED INTO CUONTIGUUUS SEGMENTS CUNSISTING OF
THE 124K LUCATIONS, THE WRITE BUFFER AREA IS THEN LIMIIED TO THAT
124K SEGMENT OF MEMURY 1IN WHICH THE MOVEABLE PURTIUN OF ThE RTE
CURRENTLY RESIDES. SEGMENTATION IS NECFSSARY DOUE ro HAKDNARE
ADDRESSING RESTRICTIUNS IN WHICH THE UNIBUS MAPPING REGISTERS, FULLY
LOADED, CAN ONLY ACCOMMODATE A MAXIMUM ADDRESSING RANGE (OF 124K
LOCATIUNS,

IN FIGURE 2-2, THREE EXAMPLES OF SEGMENTATIUN DEPICT THE RELATIONSHIPS
EXISTENT BETWEEN THE CURRENT LOCATION OF THE RTE AND THE LUCATIUN AND
LIMITS OF THE WRITE BUFFER AREA:

IN EXAMPLE 2A, THE LIMITS OF THE wRITE BUFFER AREA ARE SHUWN wHEN THE
MOVEAARLE PORTION OF THE RTE IS IN THE LOwEST 124K SEGMENI. NOTE THAT
THE RTE IS NOT RELUCATED WITHIN THE SEGMENT AND, 1F 1T ERE, THE
LIMITS OF THE WRITE BUFFER WOULD REMALIN THE SAME,

IN EXAMPLE 2B, THE LIMITS OF THE WRITE BUFFER AREA ARE SHUWN WHEN THE
MOVEARLE PORTION OF THE RTE IS RELOCATED TU ANOTHER 124K SEGMENT,
NOTE THAT IF THE KTE IS AGARIN RELOCATED BUT REMAINS WITHIN THE
SEGMENT, THE LIMITS OF THE wWRITE BUFFER WILL REMAIN THE SAME.

IN EXAMPLE 2C, THE LIMITS OF THE wRITE BUFFER AKEA ARE SHUWN whFN THE
MOVEARLE PORTION OF THE RTE HAS BEEN RELOCATED TU STRADDLE THE
BOUNDAPY OF A 124K SEGMENT, NNTE, IN THIS INSTANCE, THAT THE LUwEM
LIMIT OF THE WRITE BUFFER AREAR STARTS AT THE BASE OF THE MOVEABLE
PORFIUN OF THE RTE AND ENDS 124K LOCATIONS ABOVE THE BASE.

WRITE BUFFER ROTATION

BRIEFLY, wWRITE BUFFER ROTATION (IF ENABLED) ALLUWS AN INITIAL wRITE
BUFFER ASSIGNMENT TU BE MADE FROM A PRE=-DEFINED STARTING POSITIUN:
THAT 1S, THE FIRST FREE LOCATION ABOVE THE TOP OF THE MOVEABLE PORTION
0OF THE RTE, SUBSEQUENTLY, ASSIGNMENTS ARE ADVANCED THROUGH THE wRITE
BUFFER AREA UNTIL THE TOP OF THE AREA IS REACHED, wHEREUPON THE
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MONITOR RETURNS TO THE BQTTOM OF THE AREA TO CONTINUE THE PROCESS.
HOWEVER, IF ROTATION IS NOT ENABLED, ALL ASSIGNMENTS ARE MADE FROM THE
PRE-DEFINED STARTING POINT (I.E., TOP OF THE RTE).

SOME EXAMPLES OF WRITE BUFFER LIMITS

\ \ \ \ \
\ \=248K \ \=248K \ \=~248K
\ \ \ AR \ \
\ \ AN AN \ AY
A \ \ AN \ A%
\ \ \weeeecca=a\ \WRITE \ ASIAY
A \ \ RTE \ \BUFFER \ ANEEAY
\ \ \w=memecans\ / \ N \WRITE
\ \ \ \/ \==we=e=e==\ \RUFFER
\ \=124K \ \=124K \ RTE \=/==124K
\ M\ \ \ \= -\/
\ ANIAY \ \ \ \
\=ecemeanasy  \ \ \ A} \
\ RTE N\ \WRITE A} \ \ \
\s==-cesees) A\BUFFER \=-e=ssua=a) \reecaneaaa)
\ RTE LOW N\ A\ \ RTE LOW \ N\ RTE LOW \
\ 4K N/ AY 4K A \ 4K \
cvemccmmcman/ emmeccccanse B e

2A 2B oC

FIGURE 2=2

WRITE BUFFER SEGMENTATION
{FOR SYSTEMS GREATER THAN 128K)

QEFORE DESCRIBING THE ROTATION PROCESS, RECALL THAT WHENEVER AN
EXTENDED 1/0 MODULE REWUESTS ARITE BUFFER SPACE, THE MUNITOR wllL
INITIALLY DETERMINE IF THE AREA CONTAINS SUFFICIENT SPACE TO SATISFY
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THE REQUEST. ONCE THIS DETERMINATIUN 1S MADE, THE MOUNITOR EITHER
GRANTS THE REQUESTING MODULE THE DESIRED BUFFER SIZE OR PRUVIDES THE
MUDULE WITH WHATEVER SPACE IS AVAILABLE. THE MONITOR THEN DELIVERS
THE START ADDRESS OF THE ASSIGNED BUFFER SPACE TU THE MUDULE,

TO ACCOMMODATE SUCH REQUESTS, AND ALSO THE REQUIREMENTS OUF BOTH THE
EXERCISER RELOCATION OPTION AND THE WRITE BUFFER RUTATION OPTION, THE
MONTTOR USES A WRITE BUFFER AREA AS THE FIRST FREE LOCATIUN ABOVE THE
MOVEABLE PORTION OF THE RTE, THUS DEFINING A START ADORESS WHICH
EQUATES WITH THE BASE ADDRESS OF THE WRITE BUFFER AREA (l.E., THE TOP
OF THE RTE). THIS 1S ACCOMPLISHED VIA POINTER INITEALIZATION WHICH
OCCURS UNDER TWO CONDITIONS: (1) PRIOR TO THE ISSUANCE OF AN INITIAL
REQUEST AND (2) FOLLOWING ANY RELOCATION OF THE RTE. MUREOVER, SINCE
THE PNINTER CAN ONLY BE ADVANCED WHEN WRITE BUFFER ROTATION iS
ENABLED, ALL SUBSEQUENT REQUESTS, MADE WITH ROTATION DISABLED, wlLL
EFFECTIVELY USE THE BASE ADDRESS OF THE AREA AS A START ADDRESS.

IN ANY CASk, WITH THE INITIAL START ADDRESS APPROPRIATELY DEFINED AND
ROTATION ENABLED, THE POINTER WILL BE ADVANCED TO DEFINE THE FI1RST
FREE LOCATION ABOVE THE TOP OF THE FIRST REQUESTED BUFFER SPACE. AT
THIS POINT, IF SUFFICIENT CORE 1S AVAILABLE, THE POINTER wILL ASSUME
AN ADDRESS=VALUE WHICH EQUATES WITH THE REQUESTED BUFFER SIZE PLUS
ONE. OTHERWISE, THE POINTER WILL ASSUME AN ADDRESS WHICH EQUATES wITH
AVAILABLE SPACE. IN THIS MANNER, EVERY SUBSEQUENT REQUEST wilL
ADVANCE THE POINTER THROUGH THF BUFFER AREA UNTIL THE TOP OF THE AREAR
1S REACHED, WHEREUPON THE POINTER WILL BE RETURNED TU THE BUTTOM OF
THE WRITE BUFFER AKEA, WHERE THF ADVANCEMENT PRUCESS WILL CUNTINUE.

HOWEVER, AS SHOWN IN FIGURE 2=2, DEPENDING ON RELOCATION, THE BOTIUM
OF THE BUFFER AREA MAY AGAIN BE AT THE TOP OF THE RTE (EXAMPLES 2A AND
2C) OR BELOw THE RTE (EXAMPLE 2B), IF THE LATTER 1S TRUE, ADVANCEMENT
WILL CONTINUE UNTIL THE LAST FREE LOCATION, AT THE BOTTOM Ot THE
MOVEABLE PORTION OF THE RTE, IS EVENTUALLY REACHED. AT THIS POINT,
SINCE THE RTE ITSELF CANNOT BE USED AS WRITE BUFFER SPACE, THE ADDRESS
POINTER WILL SKIP TO THE TOP OF THE RTE AND THE ROTATION PRUCESS wILL
CONTINUE.

2.2.4.3 EXERCISER RELOCATION

REFUORE ODESCRIBING THE RELOCATIUN PROCESS, RECALL THAT wHEN AM RTEL
PROGRAM IS LNADED INTO MEMORY THE PRUGRAM IS EFFECTIVELY DIVIDED INTO
TWO SECTIONS: (1) A FIXED MONITOR PORTION WHICH MUST RESIDE 1IN THE
LOWEST 4K OF MEMORY AND IS NUT RELOCATABLE AND (2) A MOVEABLE PORTION,
CONSISTING OF THE REMAINDER OF THE MONITOR AND ALL UF THE TEST
MODULES, WHICH INITIALLY RESIDES ABOVE THE FIXED PORTION AND CAN Be
CONTINUOUSLY RELOCATED THROUGH THE REMAINDER OF MEMORY (SEE FIGURE
1-1).

IN ADDITION, CONTINUOUS RELUCATION 1S ONLY POSSIBLE 1F: (1) THE
SYSTEM CONTAINS A MEMORY MANAGEMENT (KT) UNIT, (2) THE KT UN1T IS
ENABLED VIA THE KTON COMMAND, AND (3) THE RELOCATION PRUCESS 1S NOT
LOCKED OQUT (I1.E., THE RTE IS STARTED BY A RUN CUMMAND AS OPPOSED TO A
RUNL,
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RELOCATION PROCESS

THE RELOCATION PRUCESS IS A MONITOR CONTROLLED OPTEION WHICH ALLOWS THE
MOVEABLE PORTION OF THE RTE TO BE CONTINUGCUSLY RELOCATED THROUGH MAIN
MEMORY VIA A SERIES UF RELOCATION OPLRATIONS TG PROVIDE FUR A COMPLETE
TEST OF ALL AVAILABLE CORE (THE LOWEST 4K EXCEPTED).

DURING' THE PROCESS, EACH NEw RFLOCATION OPERATION IS INITIATED RY THE
MONITOR WHEN ALL OF THE 1/0 TYPE MUDULES HAVE COMPLETED A SINGLE PASS
OR WHEN ANY BKMOD (IF NO 1/0 MODULES EXIST) HAS COMPLETED A PASS,
HOWEVER, SINCE THE MODULES HAVE VARYING RUN=TEMES, SOME UF THE MUDULES
WILL HAVE COMPLETED A PASS AND RESTARTED. THEREFORE, ALL OF THE
MODULES WILL BE STOPPED AT THEIR NEXT ITFERATION PUINT, Al WHICH POINT
THEY WILL BE RESTARTED WHEN RELOCATION 1S COMPLETED.

WHEN A RELOCATION OPERATION IS COMPLETED, A RELOCATED TU XXXXXX
MESSAGE IS OUTPUT, INDICATING THE NEW PHYSICAL START ADDRESS (XXXXXX)
OF THE RTE.

HOWEVER, THERE ARE TWwO SEPARATFE TYPES OF RELOCATIUN OPERATIONS THAT
MAY SEUUENCE DURING A RELOCATION PROCESS: CONSTANT RELOCATLION
OPERATIONS OR RANDOM RELOCATION OPERATIUNS. MUREOVER, BY SETTING A
BIT (SW08 = 1) IN THE RTE'S SOFTWARE SWITCH REGISTER, THE EXECUTIOUN OF
THE SERIES OF RANDUM RELOCATION OPERATIONS MAY BE DISABLED, IF BOTH
TYPES OF RELOCATION ARE PERMITTED (Sw08 = 0), CUNSTANT RELQCATION
OPERATIONS WILL FIRST CYCLE THE RTE COUMPLETELY THROUGH MEMURY, BUT
ONLY OUNCE. THE RELUCATION PROCESS WILL THEN BE CUNTINUOUSLY EFFECTED
BY RANDOM RELOCATIUN UPERATIONS UNTIL THE PROGRAM 1S STUPPED AND
RESTARTED. HOWEVER, IF RANDOM RELOCATION iS DISABLED (SwoR = t},
CONSTANT RELUCATI1UN OPERATIUNS WILL RUN CONTINUOUSLY,

CONSTANT RELOCATION OPERATIONS

STARTING AT A BASE ADDRESS DEFINED BY THE USER, UR THE ORIGINAL BASE
ADDRESS DEFINED BY DEFAULT, THE MUVEABLE PORTIUN UF THE RTE IS
ADVANCED TO A NEW BASE ADDRESS VIA AN INCREMENTAL CONSTANT (NDRMALLY
4K) . IN THIS MANNER, CONSTANT RELOCATIONS OCCUR UNTIL AN UPPER LIMIT
OF MEMORY [S EVENTUALLY REACHED THAT CAN ACCOMUDATE THE PRUGRAM, THE
MONITOR THEN RETURNS THE RTE TO ITS ORIGINAL BASE ADDRESS AND THE
CYCLE IS COMPLETED. AT THIS POINT, IF RANDOM RELOCATION IS FNABLED,
THE PROCESS W#ILL NEVER BE RFE~CYCLED UNTIL THE PRUGRAM 1S STOPPEL.,
OTHERWISE, IT WILL RECYCLE CONTINUQUSLY.

RANDOM RELOCATION OPERATIONS

FOLLOWING THE CNMPLETION OF A SERIES OF CONSTANT RELOCATLION OPERATINONS
WHICH RETURN THE RTE TO 1TS ORIGINAL BASE ADURESS, THE RELOCATION
PROCESS MAY BE RE~INITIATED BY A SERIES UF RANDUM RELNCATION
OPERATIONS,

DURING RANDUM RELOCATION, THE MOVEABLE PORTION UF THE RTE IS RELUCATED
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TO RANDUMLY SELECTED AREAS OF MEMORY, VIA RANDUM NUMBER GENFRATION,
UNTII, A PRE-DEFINED NUMBER OF RELJCATIUNS (DETERMINED BY [OTAL MEMORY
S1ZE) HAS UCCURRED. AT THIS POINT, THE NEXT RELUCATIUN wILL RETURN
THE RTE TU THE LOWEST PUSSIBLE ADDRESS (THE ORIGINAL BASE ADDRESS ).
THE NEXT RELOCATION WILL THEN DIRECT THE RTE TO THE HIGHEST PNSS1BLE
ADDRESS THAT CAN ACCOMMODATE THE PRUGRAM, WHICH CUMPLETES Tht CYCZLE.
THE ENTIRE PRUCESS 15 THEN CONTINUOUSLY REPEATED UNTIL THE PROGRAM 15
STOPPED.

2.2.4.4 MEMORY=WURST=CASE~PATTFRN GENERATION

AS PREVIUUSLY STATED, ALL OF THE MEMORY SPACE NOT CURRENTLY OCCUPIED
BY THE RTE IS DEFINED AS FREE CORE AND AS SUCH SERVES AS THE WRITE
BUFFER AREA, WITH THIS CONSIDERATION, WHEN A MODULE START CUMMAND
(1.E., RUN OR RUNL) IS ENTERED, A MEMURY WORST=CASE PATTERN IS
AUTOMATICALLY WRITTEN IN[O THE FREE CUKE AREA IN OUORDER TO INTENSIFY
UNIBUS ACTIVITY DURING I/0 DATA TRANSFERS,

HOWEVER, 1F RELOCATION OF THE RTE IS ENABLED, DURING EACH SUCCESSIvVE
RELOCATIUN INCREASING PORTIONS OF THE WORST=CASE PATTERN ARE UVERLALD.
THEREFORE, WHENEVER THE RTE IS EVENTUALLY RELUCATED TO LUWEST MEMURY,
THE WORST=CASE PATTERN IS COMPLFTELY RE=WRITTEN.

2.2.5 TRAP PKOCESSING

TRAP PRUCESSING BY THE MONITOR 1S CUNCERNED wlTH THE HANDLING OF BUTH
SOFTWARE AND HARDWARE TRAPS. SOFTWARE TRAPS ARE USED 10 PROVIULE
ACCESS TU SPECIAL HANDLING ROUTINES VIA A TRAP INSTRUCTION WHEN AN
OPTION/DEVICE MODULE REQUIRES EXTERNAL SERVICES THAL THE MUNITUR
PROVIDES SUCH AS BUFFER SERVICES OR ERROR REPURTING SERVICES (REFER TU
MODULE CUMMUNTCATIONS 2.2.3,2). HARDWARE [RAPS ARE USED TO PRUVIDE
ACCESS TU SPECIAL HANDLING ROUTINES FULLUWING THE EXECUTIUN Uk AN
INSTRUCTIUN WHEN AN INTERNAL ERROR CONDITION IS5 DETECTED BY THE CPU.
THUS, HARDWARE TRAPS ARE CAUSED BY INTERNAL FAILURES AS UPPOSED TU
EXTERNAL FAILURES OCCURING WITHIN A DEVICE.

SOFTwARE TRAPS

WHEN A MODULE I1SSUES A TRAP CALL (E.G., GWBUFS, GETPAS, ETC.), THE
TRAP INSTRUCTION IS VECTURFD VIA LOCATION 34(TRAP INSTRUCTION) TO THE
MONITOR'S TRAP SERVICE ROUTINE. THE TRAP CODE IS IDENTIFIED AND THE
MODULE'S REGISTER CONTENTS AND OFFSET PC ADDRESS ARE SAVED. THE
MONITOR THEN DISPATCHES TU THE APPROPRIATE ROUTINE(S) WHERE, DEPENDING
ON BOTH THE TYPE OF CALL AND THE COMPLEXITY OF THE REQUESTED SERVICE,
ONE. DR MURE OF THE FOLLOWING OPERATIONS WILL OCCUR:

THE REQUEST IS EXECUTED AND CUNTROL 15 RETURNED T0
THE REQUESTING MUDULE (E.G., UTOAS, RANDS, ETC).

THE REQUEST IS EXECUTED AND/Ok AN ENTRY 1S PROVIDED



PAGE 34

TU THE TYPE QUEUE (E£,G., COATAS, VDUATERs, MSGS,
ETC.).

« AN ENTRY IS PROVIDED TO THE CONTROL QUEUE FUR
SUBSEQUENT SERVICE (E.G., PIRQS, BREAKS, ETC.).

« THE REQUEST IS EXECUTED AND CONTROL IS RETURNED TO
THE MONITOR'S PRIORITY SCHEDULER RUUTINE (E.G.,
LNDS, EXITS).

HARDWARE TRAPS

HARDWARE TRAP HANDLING CONCERNS THE PROCESSING OF INTERNALLY PRUDUCED
ERRORS ASSOCIATED WITH THE CPU AND MEMORY UPTIONS THAT ARE CLASSIFIED
AS FULLOWS: (1) SYSTEM ERRORS; (2) PARITY ERRORS (MAIN OR CACHE
MEMORY) AND ECC ERRORS: (3) MEMORY MANAGEMENT (KT} ERRORS,

1. SYSTEM ERRORS:

WHEN A BUS ERROR (E.G., NON=-EXISTENI MEMORY, UDD ADDRESS,
ETC.) 15 TRAPPED THRUUGH LOCATION 04 OR A RESEKRVED
INSTRUZTION ERROR (1,.FE., AN ILLEGAL INSTRUCTION) 1S TRAPPED
THROUGH LOCATION 10, THE MONITOR SAVES THE CUNTENTS UF THE
UPDATED PC, PSW, AND SP, THE MONITOR THEN INITIALIZES THE
SYSTEM AND OUTPUTS A SYSTEM ERROR MESSAGE, HOWEVER, AT THIS
PUINT ANY OP ALL OF THE FOLLOwWING MAY OCCUR:

. IF ERROR LOGGING IS AVAILABLF TO THE CpU, IT 1S
PERFORMED.

. 1F AN OPTION MODULE IS RESPONSIBLE FOR FOUR
SYSTEM ERRORS, IT IS DOROPPED.

. IF THE ENTIRE RTE PROGRAM HAS ACCUMULATED EXCESSIVE

SYSTEM ERRORS, THE RUN IS TERMINATED AND THE SYSTEM

IS RETURNED TU COMMAND MODE (CMD>). WITH THE EXCEPTION Of
THE LATTER POSS1BILITY (I.E., RETURN TO CMD>), FOLLUWING THE
PRUCESSING OF A SYSTEM ERROR THE RTE 1S RESTARTED AS FOLLOwWS:
ALL MODULES THAT HAVE CUMPLETED AN END=-OF=PASS WILL BE
RE-INITIATED FRUM THE BEGINNING (l.E., RESTART ADDRESS) wHILE
THE REMAINING MODULES WILL BE RE-INITIATED FROM A PRE-DEFINED
LUCATION (1.E., START ADDRESS).

2, PARITY ERRURS AND ECC DOUBLE=-BIT FERRORS:

IF A MEMORY PARITY ERROR, A CACHE PARITY ERKOR, OKR AN ECC
MEMORY  DUUBLE=BIT ERRDR IS TRAPPED THROUGH LOCATION 114, THE
SYSTEM IS INITIALIZED AND THE CONTENTS UF THE APPROPRIATE
REGISTERS ARE  OUTPUT, ALONG WITH AN APPRUPRIATE ERROR
MESSAGE. HUWEVER, IF TEN OF THESE ERRORS OCCUR, THE RUN IS
TERMINATED AND THE SYSTEM 1S RETURNED Tu (CMD> MODE.
OTHERWISE, THE RTE IS RESTARTED AS PREVIOUSLY DESCRIBED.
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3. MEMORY MANAGEMENT (KT) ERRORS:

IF A KT ERROR 1S TRAPPED THROUGH LOCATION 250, THE SYSTEM 1§
INITIALIZED AND THE CONTENTS OF THE AVAILABLE GENERAL
REGISTERS (SRO AND SR2, SR1 AND SR3) ARE OUTPUT, ALUNG wITH
AN APPRUPRIATE LRROR MESSAGE, HOWEVER, 1F A K1 ERROR (CCURS,
THE RUN IS TERMINATED AND THE SYSTEM IS RETUKSEL TN CMD>
MUDE,

2.3 COMFIGURATOR/LINKER PROGRAM

THE DFC/X11 CONFIGURATOR/LINKER PRUGRAM IS USED TU CKEATE RUM-TIME
EXERCISER (RTE) PROGRAMS THE INITIAL IMPLEMENTATION OF A
CONFIGURATION PRUCESS (VIA CONSTRUCTION OF A CONFIGURATIUN TABLE) IS
FULLOWED BY THE IMPLEMENTATION OF A LINKING PRUCESS (VIA EXECUTION OF
A LINK CUMMAND), WHICH RESULTS IN THE CREATION OF AN INDIVIDUALIZED
RTE MODULE, A USER SPECIFIED MONITOR AND USER SPECIFIED TEST MODULES
ARE SELECTED, ENTERED IN THE CONFIGURATION TABLE (C-TABLE), AND LINKED
BY COMMAND TO DERIVE AN RTE MODULE, 2.3,1 THE CONFIGURAIION PRUCESS

THE CONFIGURATION PROCESS FACILITATES THE EXECUTIUN OF THE LINKING
PRUCFSS, RY PROVIDING AN ACCESSIBLE AREA FUR REWUIRED MONITOR AND TEST
MODULE INFORMATION,

FOLLOWING THE LOADING ©OF A CONFIGURATOR/LINKER PROGRAM, THE USER
IMPLEMENTS THE CUNFIGURATION PROCESS BY INITIATING A CONFIGURE M(De OF
OPERATION AND CONSTRUCTING A CONFIGURATION TABLE (C=TABLE). DURING
CONSTRUCTION, THE NAME OF THE DESIRED MONITOR 1S ENTERED IN THE TABLE.
THE NAME UF EACH DESIRED TEST MODULE IS THEN SEPARATELY ENTERED ALONG
WITH CERTAIN ASSUCIATED PARAMETERS, SUCH AS DEVICE AND VECTOR
ADDRESSES AND PRIORITY LEVELS., THE C=TABLE wILL ACCUMMOLATE A MAXIMUM
UF 40, 11-wORD ENTRIES (I.E., 1 MUNITOR ENTRY AND 39 TEST MODULE
ENTRIES).

WHEN THE CONSTRUCTION UF THE C-TABLE 15 COMPLETED, THE INFORMATIUN
REGUIRED FUR THE LINKING PROCESS 1S AVAILABLE AND THE USER PrOUVIDES
FOR AN EXIT TO THE NON=CONFIGURE MUDE UF OPERATION TO INITIATE THE
LINK,

2.3.7 THE LINKING PROCESS

WITH THE CNNSTRUCTION OF THME C=-TABLE COMPLETED, THE USER INITIATES THe
LINKING PROCESS VIA THE FORMATTING AND EXECUTION OF A LINK CDMMAND.

BASICALLY, THE LINKING PROCESS EFFECTS THE BUILDING OF AN RTE RY
EXAMINING THE C=TABLE AND SELECTING, OR INFOKMING THE USER TO SELECT
(1.£.., IF THE INPUT MEDIUM IS PAPER TAPE), THE APPROPRIATE MOUN1TOR
MODULES (FROM THE MONITOR LIBRARY) AND THE APPROPRIATE TEST MODULE
INPUT., HOWEVER AS EACH MOODULE IS SEULECTED, IT IS5 [INDIVIDUALLY
PROCESSED AND OUTPUT, A BLOCK AT A TIME, AS A PURTION OF THE RTE. IN
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THIS MANNER, THE RTE IS CREATED AS A SINGLE EXECUTABLE BINARY FILtk.

2.4 DEC/X11 DISTRIBUTION
DEC/X11 SOFTWARE IS PACKAGED FOR USAGE OVER A WIDE MEDIA FRANGE,
THEREFORE, THE ELEMENTS OF A SOFTWARE PACKAGE ARE ASSUCIATED WITH A

PARTICULAR MEDIUM VIA A MAINDEC DESIGNATOR (ALPHANUMERIC CUDE) THAT IS
BOTH LISTED AND DESCRIBED IN THE DEC/X11 CRUSS REFERENCE MANUAL.
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3.1 GENERAL INFORMATION

THIS CHAPTER PROVIDES ALL OF THE REFERENCE AND PROCEDURAL INFORMATION
THE USER NEEDS TO (1) LOAD, START, AND RUN A DEC/X11
CONFIGURATOR/LINKER PROGRAM AND (2) EFFECTIVELY CREATE A RUN=TIME
EXEKCISER (RTE)} MODULE FOR A SPECIFIED DEVICE,

T ACCOMPLISH THE ABOVE, THE USER MUST HAVE AN ADEQUATE KNOwLEDGE OF
THE PDP=11 SYSTEM FOR WHICH THE RTE MODULE IS [INTENDED (Il.E.,
PROCESSOR TYPt, CORE SIZE, OEVIZE AND VECTUR ADDRESSES, PRIORITY
LEVELS, ETC.). SUCH INFURMATION IS NECESSARY PRIOR TO INITIATING THE
CONFIGURATION PROCESS IN ORDER TO BUTH DETERMINE AND SPECIFY wHICH
DEVICE/OPTIUN MODULES AND MONITOR PROUGRAM ARE NEEDED TO SATISFY UEVICE
TEST REVUIREMENTS.

3.2 EXERCISER BUILD PROCEDURES

THE FOLLOWING MATERIAL INITIALLY PRUVIDES A PROCEDURAL GUIDE (wITH A
PRE=BUILD CHECK LIST) TU THE USE OF THE BUILD INFORMATION CONTAINED IN
THIS SECTION., THE BUILD INFORMATION FIRST DEFINES THE HARDWARE,
SOFTWARE, AND REFERENCE DOCUMENTATION KEQUIRED TGO SUCCESSFULLY
CONSTRUCT A RUN=TIME EXERCISER PROGRAM TO USER SPECIFICATIONS, TH1S
IS FOLLOWED BY DESCRIPTIONS OF LOAD, START, AND RUN PROCEDURES AS THEY
RELATE TO THE DEC/X1t CUNFIGURATOR/LINKER PROGRAM AND THUSE POP=11
OEVICES CURRENTLY AVAILABLE., THE SECTION CONCLUDES WITH A DESCRIPTION
OF THF KEYBOARD COMMANDS AND THEIR PROCEDURAL APPLICATION TU IHE
CUNFIGURATION PROCESS,

3.2.1 PROCEDURAL GUIDE

IN ORDER TO SUCCESSFULLY CONSTRUCT AN RTE PROUGRAM, A CAREFULLY
EVALUATED PRE=BUILD PLANNING PHASE MUST BE INITIATED THAT iS FOLLOWED
BY A SYSTEMATIC APPLICATION OF THE EXERCISER BUILD PROCEDURES THAT ARt
DESCRIBED IN THIS SECTION.

IN THIS REGARD AND AS AN AID TO THE INEXPERIENCED USER OF DEC/X11
SOFTWARE, THE FOLLOWING MATERIAL PROVIDES BOTH A STEP=BY=STEP GUIDE TO
THE PLANNING AND BUILDING OF AN RTE PROGRAM AND A
SUBSECTION=BY-SUBSECTION GUIDE TU THE SYSTEMATIC USE OF THE BULLD
PROCEDURES AS THEY ARF CONTAINED IN THIS SECTION,

STEP ONE: INITIATE A PRE=BUILD PLAN

IN THE PRE=BUILD PLANNING PHASE, MAJUR ELEMENTS OF THE HARDWARE
CONFIGURATION TO BE TESTED ARE CRUSS=REFERENCED WITH APPROPRIATE
DEC/X11 SUFTWARE ELEMENTS (I1.E., MONITOR AND TEST MODULES) IN ORDER T0
PREPARE A FORMAL LISTING OF BUILD REQUIREMENTS. THIS [S DONE PRIOK TO
SELECTING, LUADING, STARTING, AND RUNNING THE CONFIGURATOR/LINKER
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PRUGRAM,
FOR DETAILS: REFER TO PRE=BUILD PLANNING AND BUILD REQUIREMENTS,
SUBSECTIONS 3,2.2 AND 3.2.3.

STEP TWO: BUILD A CONFIGURATIUN TABLE (C=TABLE)

THIS STEP IS ENTERED WITH THE CONFIGURATOR/LINKER PROGRAM RUNNING AND
ITS REPETOIRE OF RUN=TIME COMMANDS AVAILABLE TO THE USER. UNDER THESE
CONDLITIONS AND TO FACILITATE THE NEXT STEP IN THE BUILD (I.E., THE RTE
LINKING PROCESS), THE NAME OF THE MONITOR, EACH TEST MODULE, AND
CERTAIN PARAMETERS THAT HAVE ALL BEEN DERIVED FROM PRE=BUILD NOTATIONS
ARE ENTERED IN THE CONFIGURATION TABLE (C=TABLE).

FOR DETAILS: REFER TO OPERATING PROCEDURES, CUNFIGURE MUDE COMMANDS,
AND THE CONFIGURATION TABLE (C-TABLE); SURSECTIONS 3,2.4.2, 3.2.4.2.1
AND 3.2.5.1,

STEP THREE: INITIATE THE LINKING PROCESS

IN THIS, THE LAST STEP OF THE RUILD, THE LINK COMMAND IS FURMATTED AND
EXECUTED TO CREATE AN RTE FILE NAMED BY THE USER,

FOR DETAILS: REFER TU OPERATING PROCEDURES, LINKING PROCESS COMMAND,
AND THE LINKING PROCESS (LINK COMMAND), SUBSECTIUNS 3.2.4.2, 3.2.4.2.2
AND 3.2.5.2.

3.2.2 PRE-BUILD PLANNING

PRE=BUILD PLANNING CONSISTS OF A CAREFUL DETERMINATION OF THE ELEMENTS
REQUIRED TO PRUPERLY TEST A GIVEN HARDWARE SYSTEM, THIS INVULVES
NOTING ALL OF THE MAJOR HARDWARE COMPUNENTS, OPTIOUNS, AND REGUIRED
PARAMETERS AND CROSS-REFERENCING THESE ELEMENTS (VIA THE DEC/X1i CROSS
REFERENCE MANUAL) TO DERIVE A LIST THAT WILL ASSOCIATE THE APPROPRIATE
SOFTWARE wITH THE HARDWARE CONFIGURATION. AN EXAMPLE OF SUCH A LIST
IS SHOWN IN FIGURE 3=1,

NOTICE IN FIGURE 3=1 THAT A PARTICULAR MONITOR (C) HAS BEEN DERIVED
FOR A GIVEN PROCESSUR (PDP=11/34) AND ITS OPTIONS WHILE SPECIFIC TEST
MODULES HAVE BEEN DERIVED (CPA, FBB, ETC,) FOR BOTH THE PRUCESSOR AND
ITS ASSOCIATED DEVICES, IN ADDITIUN, BOTH DEFAULT AND SPECIFIED
PARAMETERS (DVA, VCT, ETC.) ARE LISTED. WITH THESE CONSIUDERATIUNS,
THE PLANNING PHASE MAY BE IMPLEMENTED AS FOLLOWwS:

STEP 1: OETERMINE AND NOTE THE MAJOR HARDWARE COMPONENTS AND OFTIUNS
OF THFE SYSTEM, SUCH AS:

. THE PROCESSOR TYPE AND AVAILABLE OPTIONS
(E.G., KT, CACHE, ETC.).

PAGE 41

. THE ASSOCIATED DEVICE(S) AND AVAILABLE OPTIUNS
(E.G,, DUAL PORTS, £TC,).

IN ADDITIUN, NOTE THE DEVICE ADDRESSES (OVA)}, VECTORS (VvCI),
PRIGRITY LEVELS (BR1, BR2}, AND THE COUNTS REQUIKED TO UEFINE
THF NUMBERS OF DEVICES (DVC}.

STEP 2: CROSS=REFERENCING THE DEC/X11 CROSS REFERENCE MANUAL #ITH THE
INFORMATION GATHERED [N THE PREVIOUS STEP, IMPLEMENT THE
FOLLOWING:

. DETERMINE THF TYPES OUF SUFTWARE (MONITUR AND TEST

MUDULES) REQUIRED TO ACCOMMODA [E The HAKDWARE
CONFIGURATION AND FORMALLY LIST THE MONITUR TYPE AND
MODULENAMES.

« NEXT, FORMALLY LIST THE PARAMETERS (DEFAULT UR SPECIFIED)
FUR AND ASSUCIATED wIIH EACH MODULENAME, AS rOLLUWS:

(A) DVA (DEVICE ADDRESS)

(B) VCT (VECTOR ADDRESS)

(C) BR1 (BUSS REWUEST LEVEL 1)

(D) BR2 (BUSS REQUEST LEVEL 2)

(E) DVC (DEVICE CUUNT)

(F) SR1=5R4 (SOFTWARE SWITCH REGISTER 1-4)

STEP 3:  IMPLEMENT THE CONFIGURATOR/LINKER PHASE .
SHEET 1 OF 1
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DEC/X11 SYSTEM CONFIGURATION WORKSHEET

SELECTED DEC/X11 MONITOR FOR LISTED
CPU AND CPU OPTIONS: C

FILE: EXERR{.BIN DATE: 20 SEPT 78

DEVICE MOD R DVA vCT BRI BR2 DVC SR1 SR2 SK3 sk4
KAll=A KWA A 177546% 100* 6% 0% 1% 4

Ls11/LvolL LPR A 177514% 200% 4% 0% 1% 10000

RX11/RX01% RXA A 177170% 264% 5% 0% 2*

TMB11/TS03 TMA A 172520% 224% S% 0% 1*

RP11E/RPO2 RPA A 176710% 254% 5% 0% 2

RK11=D/RK0S RKA A 177400* 220% 5% 0% ¥

RK611/RKO6 RKB A 177400% 210% 5% 0% 1%

EIS CPB A

11/34 INSTR. IPA A

FP11=A FPE A

*SOFTWARE DEFAULTS FIGURE 3 = 1
HARDWARE CUNFIGURATION LISTING
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3,2,3 BUILD REQUIREMENTS

DEC/X11 PKUGRAMS ARE NOT SELF=~LOADING. THEREFORE, LOADING DEPENLS UN
THE MEDIUM EMPLOYED (1.E., PAPER TAPE OR NON-PAPER TAPE). A DEC/X11I
PROGRAM IS LOADED FROM A PAPER TAPE DEVICE VIA A PAPER TAPE LOADER
(ABS) PROGRAM, AND FROM A NON=PAPER TAPE DEVICE VIA AN ASSOCIATED
XXDP+ MONITOR PROGRAM, BOUTH OF WHICH ARE PREVIOUSLY LUADED AY THE
MANUAL INSERTION OF A BOUTSTRAP PROGRAM OR THE AVAILABILITY OF A ROM
BUOTSTRAP OUPTION, 1T MUST BE NOTED, HOWEVER, THAT THE
CONFIGURATOR/LINKER PROGRAM 1S AVAILABLE ONLY UN XXDP+ MEDIA, ANL NOT
ON PAPER TAPE.

WITH THESE CONSIDERATIONS, THE FULLOWING HARDwARE, SUFTWARE, AND

DOCUMENTATIUN ARE  REQUIRED T0 CONSTRUCT A RUN=TIME EXERCISKR LOAD
MODULE.

3,2.3.,1 REQUIRED HARDWARE
THE FOLLOWING INFORMATION L1STS HARDWARE REQUIREMENTS FOR THE DEC/X11

CONFIGURATIUN PROGRAM, THESE REQUIREMENTS ARE RELATED TO THE BASIC
DIFFERENCES ENCOUNTERED IN THE USE OF PDP~11 SYSTEMS.

COMMON HARDAWARE REQUIREMENTS

P L T LT L T PP S P
. PDP=11 PROCESSOR
« MINIMUM MEMORY CAPACITY OF 16K
. CONSOLE DEVICE (E.G., ASR33,35; VT0S:; ETC.)
. ROM BUOTSTRAP LOADER (E.G., BM792, MR11, M9301, ETC.)
A ROM BNOTSTRAP LOADER 1S NOT REQUIRED. HOWEVER, THE AVALLABILITY OF
THIS OPTION FACILITATES THE LUADING OF AN XXDP+ MUNITOR PROGRAM,
XXDP+ REWQUIREMENTS®
DECTAPE SYSTEM:
A TC)1 DECTAPE CONTROLLER AND A TUS6 DUAL DECTAPE TRANSPORT.
DISK SYSTEM:
AN RK11 CONTROLLER AND AN RKO0S5 DISK DRIVE.

$NOTF: THESE EXAMPLES OFFER UNLY A PARTIAL LISTING UF SUPPURTED
MEDIA., FOR A COMPLETE LISTING REFER TO CURRENT XXDP+ DOCUMENTATION.
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FLOPPY DISK SYSTEM:
AN RXtf CONTROLLER AND RX01 DISK DRIVES.
MAGTAPE SYSTEMS?

A TM1l MAGTAPE CONTROLLER AND TWO (2) TU10 MAGTAPE DRIVES. 1¢3
2 DRIVES ARE NOT AVAILABLE, THE RUN~TIME EXERCISER MUST BE
OIRECTED TU ANOTHER MEDIUM,

3.2.3.2 REQUIRED SOFTWARE

THE VERSION OFf THE DEC/X11 SOFTWARE PACKAGE TO BE USED wILL DEPEND ON
THE HARDWARE SYSTEM EMPLOYED. FOR EXAMPLE: IF THE RUN=TIME EXEKRCISER
IS TO BE BUILT FROM PAPER TAPE, THERE WILL BE SEPARATE TAPES FOR EACH
OF THE DESIRED TEST MODULES AND THE MONITOR LIBRARY, HOWEVER, IF AN
XXDP+ MEDIUM IS USED, THE DEC/X11 SOFTwARE WILL RESIDE UN THE MEDIA
EMPLOYED (1.E., DECTAPE, DISK, ETC.), WITH EACH OPTION MUDULE AND THE
MONITOR LIBRARY HAVING A UNIQUE FILENAME (I.E., .08J AND LLIB
EXTENSIONS, RESPECTIVELY). BUT, SINCE THE CONFIGURATOR/LINKER PROGRAM
IS AVAILABLE UNLY ON XXDP+ MEDIA, AND NOT PAPER TAPE, THE DEC/X11
SOFTWARE REQUIREMENTS FOR BUILDING AN RTE FILE WILL BE AS FOLLOWS:

« A DEVICE=ASSOCIATED XXDP+ MONITUR PROGRAM

. DEC/X111 CONFIGURATOR/LINKER PROGRAM
QN XXDP+ MEDIUM

« DEC/X1i1 MONITOR LIBRARY AND OPTION MODULES
ON PAPER TAPE OR XXDP+ MEDIUM

3.2.3.3 REQUIRED DUCUMENTATION

ODOCUMENTATION REQUIREMENTS ARE RELATED TO THE REFERENCE MATERIAL
REWUIRED TO (1) SELECT THE DESIRED DEVICE/OPTION AND MONITUR MODULES
AND  (2) ACWUIRE THE BOOT, LOAD, AND START PROCEDURES FOR THE
APPLICABLE PAPER TAPE OR NON-PAPER TAPE DEVICE. THESE REQUIREMENTS
ARE AS FOLLOWS:

« THE DEC/X11 CROUSS REFERENCE MANUAL (MD=ZZ~-CXUUB)
- THE PDP=11 PAPER TAPE SOFTWARE USER'S MANUAL

« THE XXDP+ USER'S MANUAL

3,2.4 CONFIGURATOR/LINKER PRUGRAM

THE ORJECT UF THE CONFIGURATOR PROGRAM IS TO LINK A USER SPECIFIED
MONITOR WITH USER SPECIFIED UOPTIUN MODULES, THEREBY CREATING A
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RUN=TIME EXERCISER (RTE) MODULE HAVING A USER DEFINED .8BIN OR LBIC
EXTENSION.

USER SELECTED DEVICE/OPTION MODULES ARE PELOCATABLE=UBJECT=MOLULES
wITH A .UBJ EXTENSION IHAT CANNOT BE RUN INDEPENDENTLY., THEREFORE,
THEY MUST RBE LINKED TOU A MUNITOR THAT IS EXTRACTED FRUM A LIBPARY
HAVING A .LIB EXTENSION UNDER THE DIRECTION OF THE CONFIGURATOR/LINKER
PROGRAM TO DERIVE AN RTE PROGRAM FOR THE TESTING OF A SPECIFIED
SYSTEM,
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TABLE 3=}
CONFIGURATOR/LINKER COMMANDS
AND
SWITCH SYMBULS

NON=CONFIGURE MUDE COMMANDS PURPOSE
BOOT DEV1: 3LOAD XXDP+ MONITUR FROM DEVICE
3SPECIFIED.

CHECK DEVI:FIULNAM,EXT $CHECK FILE FOR CURRECT UBJECT

$FORMAT AND CHECKSUM,

CNF /) SINITIATE CONFIGURE MUDE.
EXIT $RETURN TU XXDP+ MONITOR
. [T
GETC DEV1:FILNAM,EXT %“\fie ¢ 3GET CONFIGURATION TABLE FROM
JDEVICE SPECIFIED,

LINK DEVO:FILNAM.EXTCDEV] 2 nbishdinsiott™ :LINK EXERCISER FROM DEVICE -
2% ¢ i. 3SPECIFIED AND OUTPUT LOAD
Xram } 1%'2 ;MODULE ON DIRECTORY DEVICE
ISPECIFIED,

PRINTC ;OUTPUT CONFIGURATION TABLE ON
sLINE PRINTER.

PRINT® DEVI:FILNAM_EXT JOUTPUT THE LOAD MAP FILE

$0ON LINE PRINTEK.

SAVC DEVO:FILNAM.EXT $STURE CONFIGURATION TARLE ON

;DEVICE SPECIFIED.

SAVM DEVO ;i pestmrprype
o LA
L1rags, e

TYPEC ;OUTPUT CONFIGURATION TABLE
sON CONSULE.

$STORE THE LOAD MAP UN
sDEVICE SPECIFIED (FULLOWING
JLINK DONE MESSAGE).

TYPEM DEV!:FILNAM,EXT JOUTPUT THE LOAD MAP FILE

;ON CONSULE.

CONFIGURE MUDE COMMANDS PURPOSE

BR1 NUMHER SENTER HIGH-ORDER BYTE PRIORITY
!LEVEL,

BR2 NUMBER JENTER LOwW=ORDER BYTE PRIURITY
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sLEVEL.

CL sCLEAR CUNFIGURATLUN TABLE,

DVA ADDR JENTER DEVICE-ADDRESS (RASE
3 ADDRESS FOR DEVICE).

DVC NUMBER JENTER DEVICE COUNT (WNUMBER
;OF DRIVES TO SELECT).

EX $EXIT CONFIGURE MUDE,

KI $DELETE CURRENT CUNFIGURATION
sTABLE ENTRY.

MON $MONITOR CHANGE COMMAND,

MON NAME SENTER THE SPECIFIED MONITOR NAME

sIN THE CONFIGURATION TAKLE.

MDL $OUTPUT THE HEADER (MOOULE
$INTERFACE) CUNTENTS OF THE
;CURRENT MODULE ENTRY,

JENTER THE SPECIFIED MODULENAME
$IN THE CONFIGURATION TABLE.

MOL MODULENAME

NXT $OUTPUT THE HEADEK (MODULE
SINTERFACE) CONTENTS OF THE NEXT
3 (NOT CURRENT) MUDULE ENTRY,

;OUTPUT THE HEADER (MUDULE
$INTERFACE) CONTENTS OF IHE
;SPECIFIED MODULE ENTRY IN THE
$CONFIGURATION TABLE.

POINT MODULENAME

SR1 NUMBER JENTER VALUE IN SOFTWARE
3SwWITCH REGISTER 1.

SR2 NUMBER JENTER VALUE IN SOFTWARE
$SWTICH REGISTER 2.

SR3 NUMBER JENTER VALUE IN SOFTwARE
$SWITCH REGISTER 3.

SR4 NUMBER $ENTER VALUE IN SUFTWARE
:SWITCH REGISTER 4.

VCT ADDR JENTER DEVICE=-VECITOR=ANDRESS,

SNITCHES PURPOSE

/MLP sOURING LINK COMMAND: PRINT
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;MAP ON LINE PRINTER,

/P sDURING LINK COMMAND: PRINT
$MAP ON CONSOLE.

/NP $DURING CONFIGURE MUDE: INHIBIT
:OPERATOR PROMPTS.
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3.2.4.1 LOAD aND START PRUCEDURES

DEPENDING ON THE INPUT “EDIUM EMPLUYED (1.E., PAPER TAPE UR A
NON-PAPER TAPE MEDIUM CURRENTLY SUPPORTED BY XXDP+) A CUNFIGURATOR
PRUGRAM wlLL BE LUADED 8Y EITHER AN ABSOLUTE LOADER PRUGRAM (AaRS) OR
AN XXDP+ MONITOR.

3.2.4,1.1 LOADING VIA ABSOLUTE LOADER

WHEN A CUNF1GURATOR PROGRAM }S CONTAINED OM PAPER TAPE, THE PRUGRAM I
LOADED INTO MAIN MEMORY VIA AN ABSOLUTE LOADER PRUGRAM (ABS). UNCE
LUADED, THE CONFIGURATOR PRUGRAM [S SELF=STARTING (REFER Tu PDP=-11
PAPER TAPE SOFTWARE HANDBUOK FOR ABS LUADING PROCEDURES).

3,2.4,1.2 LOADING VIA XXLP+ MONITOR

WHEN THF, CONFIGURATOR PROGRAM RESIDES ON AN INPUT MEDIUM THAT IS
SUPPURTED RY XXDP+, IP DOES SO AS A NAMED FILE (SEE DECX11
CRUSS=REFERENCE MANUAL FUOR FILF NAME). AS SUCH, THE FILE MAY HE
LOADED UNDER CUNTROL OF THE ASSOCIATED XXOP+ MONITOR.

WHEN THE XXOP+ MONITUR PROGRAM IS SUCCESSFULLY LUADED, THE PHOGRAM
IDENTIFIES [ITSELF TU THE USER, REQUESTS THE DATE, GENERATES A RESTARI
ADDRESS, OUTPUTS A PROMPT CHARACTER (,), AND AWAIIS AN OPERATOUR
RESPONSE., AT THIS POINT THE OPERATUR TYPES THE CONFIGURATUR FILE NAME
(.R <FILENAME>NO EXTENS10ON), ALLOWING THF SELECTED PRUGRAM TU LOAD AND
SELF~START (REFER TD XXDP+ USER'S MANUAL FOUR MONITOR LUADING
PRUCEDURES) .

3.2.4.1,3 STARTING PROCEDURES

WHEN THE SELECTED CONFIGURATOR/LINKER PROGRAM IS SUCCESSrULLY LUDADED,
THE PROGRAM IDENTIFIES ITSELF T3 THE USER AND THEN OUIPUTS A RESTAKI
ADDRESS AND A HELP QUERY., IN THIS REGARD, THE FULLOWING PRUVIDES AN
EXAMPLE IN WHICH PROGRAM REQUESTS ARE UNDERLINED AND UOPERATOR
RESPONSES ARE NOT:

.R DXCL :LOAD/START PROGRAM DXCL

CHUXC=? XXDP+ DECX11 CNF/LNK

sPROGRAM IDENTITY
RESTART: 006620 JRESTART ADDRESS

DO YOU WANT HELP? (Y<CR> OR JUST <CR>)
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PHELP QUERY(STD. ONLY)
<CR> :D0 NOT PRINT HELP LIST.

* $PROMPT CHARACTER FupP CUMMAND,

IN THE EXAMPLE, THE UPERATOR HAS CHUSEN TO 1GNORE THE HELP QUERY  (BY
TYPING A <CR>}. HOWEVER, 1F A HELP=LIST IS REQUESTED (BY TYPING A
Y<CR>), ALL AVAILARLE COMMANDS AND SWITCHES (SEE TABLE 3=1) wILL BE
LISTED PRIUR T THE ISSUANCE OF THE COMMAND PRUMPT(%*).

WHEN THE ASTERISK 18 UUTPUT, THE CONFIGURATOR/LINKER PHRUGKRAM 1S READY
TO RECEIVE THE KEYBUARD COMMANDS THAT ARE REQUIRED Tu BUILD AN
EXERCISER PROGKAM, HOWEVER, 1F FOR SUME REASON THE USER DESIRES TO
RESTART THE PROGRAM (E.G., KEYBUAKD IS INUPERATIVE), THE OPERATOR MAY
ACCOMPLISH THIS BY MANUALLY LOADING THE RESTART ADDRESS (IN THIS CASE
006620) AND DEPRESSING THE START SwlTCH,

3.2,4.2 UPERATLING PKUCEDURES

IN TABLE 3-1, THE CONFIGURATUR/LINKER CUMMANDS ARE L1ISTEDL
ALPHABETICALLY AND DIVIDED INTO NON=CONFIGURE MODE AND CONFIGURE MIDE
COMMANDS. THIS EMPHASIZES THE FACT THAT ONE GKROUP MAY UNLY BE USEDL IN
CONFIGURE MODE WHILE THE USE OF THE REMAINING COMMANDS 1S
INRESTRICTELD.

IN ORDER TU SUCCESSHULLY CREATE AN RTE PRUGRANM, RUN=PRUCEDURES MUST
INVOLVE A SYSTEMATIC APPLICATION OF THE KEYBOARD COMMANLS, Tn BETTER
UNDERSTAND THESE APPLICATIONS, THE COMMANDS ARE SUBDIVIODED INTO FOUR
OPERATIUNAL TYPES: THE FIRST THREE TYPES INITIATE AwsD SAIISFY
FUNMDAMENTAL BUILD REWUIREMENTS WHILE THE LAST CONSISTS OF A  SINGLE
COMMAND THAT MAY BE USED, WITH DISCRETIUM, TU MODLIFY A SELECTED
LUCATION WITHIN THE CONFIGURATOR LINKER PROGRAM,

UNDER THESE CUNDITIONS, THE FOLLOWING MATERIAL LISTS AND GFENERALLY
DESCRIBES THE COMMANDS BY O0OPERATIUNAL TYPE, CONCLUDING wliH A
DESCRIPTION OF THE SWITCH OPTIONS (l.E., /MLP, ETC.) THAT MAY BE USEU
TO MODIFY AND/OR EXPAND THE OPERATION OF CERTAIN CUMMANDS (I.E., THE
CNF AND LINK CUMMANDS).

CONFIGURE MUDE CUMMANDS

THE INITIATIUN OF A CONFIGURE MUDE UF OPERATION, VIA A CNF COMMAND,
ALLOWS THE REMAINING COMMANDS IN THE GKOUP TU EFEECT THE CONSTRUCTION
OF A CONFIGURAT1ON TABLE (C=TABLE), THE CUNFENTS OF WHICH IS SPECIFIED
BY THE USER FUR USE IN THE CUNFIGURATION PKOCESS (SEE FIGURE 3=1).
THE COMMANDS ARE AS FOLLOWS:

CNF 7 INITIATE CUNFIGURE MOUDE
PAGE S1
MON MODNAM JENTEK MONITUR NAME
MbL sUUTPUT CURRENT MODULE ENTRY
MDL MUDNAM JENTER MODULE NAME
DVA ADDR JENTER DEVICE ADDRESS
VCT ADDR JENTER VECTOR ADDRESS
BR1, BR2 NUMRER JENTER PRIDRITY LEVELS
DVC NUMBER JENTER DEVICE COUNT
SR1=-5R4 NUMBER FENTER VALUES IN SOFTWARE
SW1TCH REGISTERS
K1 ;DELETE CURRENT ENTRY
POINT MODNAM $OUTPUT SPECIFIED MODULE ENTRY
NXT ;OUTPUT NEXT MODULE ENTRY
CL ;CLEAR C=TABLE
EX ;EXIT CONFIGURE MODE

ON ENTERING CONFIGURPE MODE, THE CwF COMMAND wILL AUTOMATICALLY
INITIATE A COMMAND PROMPT SFQUENCE TO GUIDE THE USER THROUGH THE
C=TABLE BUILD PRUCEDURE, HOWEVER, THE PROMPTING SEWQUENCE CAN BE
DISABLED BY ISSUING A NU PROMPT (/NP) SWITCH wITH THE CnF COMMAND .

FOR COMPLETE DETAILS ON THE FUNCTIONS 0OF THESE CUMMANDS REFRR TO
SUBSECTION 3.2.4.2.1.

TYPE 2: LINKING PROCESS COMMAND

THE INITIATION OF THE LINKING PRUCESS VIA A LINK COMMAND CAUSES THE
BLOCK BY BLUCK ASSEMBLY OF THE DEVICE/OPTIUN MODULES WITH THE SELECTED
MONITOR, AS SPECIFIED BY THE C~TABLE. THE SINGLE CUMMAND IS AS
FOLLOwS:

LINK DEVO:FILNAM.EXTSDEVI:FILNAM EXT
sLINK AND OUTPUT RTE MOUDULE TO DEVICE SPECIFIED

MUDULES FROM THE INPUT DEVICE (DEVI) WILL BE LINKED AND DELIVERED TO
THE QUTPUT DEVICE (DEVO) BLOCK BY BLOCK.

FOR COMPLETE DETAILS ON THk FUNCTION UF THE LINK COMMAND REFER TO
SUBSECTION 3.2.4.2.2.

TYPE 3: REQUIRED I/0 CONTROL CDMMANDS

THE TNITIATION OF THESE COMMANDS MAY OCCUR IN OR QUT OF THE CONFIGURE
MODE. THE COMMANDS ARE USED TO CONTROL AND DIRECT THE LISTING,
STORAGE, AND RETRIEVAL OF VARTOUS FILES, [IN RELATION TO BOTH THE
CONSTRUCTION AND LINKING OF AN RTE PROGRAM AND THE USE OF THE 1/0
DEVICES AND STURAGE MEDIA EMPLOYED.

TYPEC 7 JUTPUT C=TABRLFE ON CONSULE
PRINTC ;OUTPUT C=TABLE ON LINE PRINTER
SAVC DEVO:FILNAM,EXT ;STORE C-TABLE ON DEVICE

GETC DEVI:FILNAM.EXT :GET C=-TABLE FRUM DEVICE






CAGE 52

SAVM DEVO:FILNAM,EXT $STURE LOAD MAP ON DEVICE

TYPEM DEVIIFILNAM_EXT JRETRIEVE LOAD MAP AND OUTPUT
ON CUNSOLE

PRINTM DEVI:FILNAM,EX $RETRIEVE LOAD MAP AND OUTPUT
UN LINE PRINTER

CHECK OFVIIFILNAM, EX $CHECK DOBJECT MODULE FURMAT
AND CHECKSUM

EXIT $RETURN TO XXOP+ MONITOR

BOOT DEV: $RELOAD XXDP+ MONITOR

FOR COMPLETE ODETAILS ON THE FUNCTION OF EACH OF THESE CUMMANDS REFER
TO SURSECTION 3.2.,4.2.2.

TYPE 4: GENFRAL UTILITY COMMAND (AND CONTRUL C)

THE INITIATION OF THE SINGLE UTILITY COMMAND (MOb ADDR) MAY UCCUR IN
OR OUT OF CONFIGURE MODE, THE CUMMAND MAY BE USEOD AT THE USER'S
DISCRETIUN TO MODIFY A SPECIFIED CONFIGURATOR/LINKER LUCATLION, IT
MUST HBE USED IN THE FORMAT SHUwWN:

MOD ADDR $OPEN LUCATION FOKR MODIFICATIUN

FOR COMPLETE DETAILS OF THE FUNCTIUN OF THIS COMMAND, REFER TO
SUBSECTION 3.2.4.2.4.

CONTROL C(*C) IS A KEYBOARD=FFATURE RATHER THANM A COMMAND. EXECUTIUN
UF THIS FEATURE wILlL ABRORT ANY CURRENT UPERATION. CUMMAND SWITCHES

THERE ARE THREE CUMMAND SWITCH OPTIONS: TWO (/MLP, /MP) ARE USED TO
EXPAND AND/UR MODIFY THE OPERATION OF A LINK CUMMAND (LINK), WHILE ONE
(/NP) 1S USED TD MODIFY THE OPERATION UF A CONFIGURE MOUDE CUMMAND
(CNF) .,

MAP=TO=-LINE=PRINTER SWITCH (/MLP):
IF 1HE STANDARD LINKER PROGRAM IS USED, THE /MLP SwiTCH MAY BE
ADDED TU THE LINK CUMMAND FORMAT TU DIRECT THE OUTPUT 0OF A MAP TO
THE LINE PRINTER.

EXAMPLE: #LINK DKO:TEST1.BINCDKOSXMON??2,LIB/MLPSCR>

MAP=TO=CNNSOLE SWITCH (/MP):
FOR ANY VERSION UF THE LINKER PROGRAM, THe /MP SwlTCH MAY BHE
ADDED TO THE LINK CUOMMAND FORMAT TU DIRECT THE OUIPUT OF A MAP TO
THE CONSOLE DEVICE,

EXAMPLE: *#LINK PT:<KB:/MP<CR>
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NO=PROMPT SwITCH (/NP):

IF THE STANDARD CONFIGURATUR PROGRAM IS USED, THE /NP SWITIH MAY
BE ADDED TU THE CNF COMMAND TO DISABLE THE OQUTPUT UF OPLRATOR
PROMPTS DURING THE BUILDING JF THE C-TABLE,

EXAMPLE: $CNF/NPCCR>
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3.2.4.2.1 COUNFIGURE MDLE CUMMANDS

USING TYPICAL EXAMPLES OF PROGRAM REQUESTS AND UPERATOR KESPUNSES, THE
FOLLOWING MATERIAL DESCRIBES ANTH THE FORMATTING AND USAGE OF THE CN¥
AND CONFIGURE MODE CUMMANDS.

NOTICE THAT THE COMMAND DESCRIPTIONS ARE ARRANGED IN THE SAME  URDER
(I.E., CNF, MON, MDL, ETC.) PRESENTED IN THE UPERATING PROCLDURES
(3.2.4.2). ALSO, TO CLARIFY USAGE, ALL PROGRAM REVGUESTS INCLUDIMNG THE
PROMPT CHARACTER (*) ARE UNDERLINED wHILE USER RESPONSES ARE NOT.

FINALLY, FOLLUWING OPERATOR INPUT, IF AN INVALID COMMAND DR
INAPPRUPRIATE RESPONSE 1S DETECTED AN ERRDOR MESSAGE w~ILL 8E UUTPUT
(REFER TU CUMMAND ERRUR MESSAGES. 3.2.4.2.5).

ENTER CONFIGURE MUDE (CNF)

THE CNF COMMAND IS USED TO INITIATE A CONFIGURE MODE OF UPERAITON. ¥
THE C=TABLE IS FMPTY WHEN CNF IS ENTERED THE PROGRAM WILL REGQUEST A
MONITOK NAME AND IF THE NAME IS ACCEPTED THE PROGRAM wlLL ISSUe A
NEXT=COMMAND PROMPT (%), AT TH1S PUINT SUBSEQUENT PRUGRAM RFUUESTS
WILL DEPEND ON WHETHER THE CNE COMMAND wWAS ENTERED wITH UR  wITHOUT A
NO=PROMPT SWITCH (/NP).

I¥ CNF IS ENTERED WITHOUT THE SWITCH, A SUBSEQUENT ENTER MUDULENAME
COMMAND (MDL NAME) WILL EVOKE NINE SUCCESSIVE REVUESTS FUR HEADEK
PARAMETERS FOR THE NAMED MODULE, WHEN THE PROMPTING SHWUFNCE IS
ENDED, THE PROGRAM WILL THEN OUTPUT A SUMMARY. AN EXAMPLE FOLILOWS:

CNF wITHOUL /nP: ¥CNFCOR>

SMUNITOR: ACCR>

*MDL  WXYZZCR>

DVA= 177540<CR>

VCT= 203<CR>

BR1= S5<TR>

BR2= S5<TR>

DVC=  2<TR>

SRi~ <ZR>

SR2= 4000<CR>

SR3- <CR>

SR4- <CR>
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WXYZ DVA=177540 vCT=000230 BR1-000240 BR2=-000240 DVC=000003

SR1=000000 SH2-004000 SR3=000000 SR4=000000

FINALLY, IF AT ANY POINT THE OPERATOR DESIRES TO DISCUNTINUE [HE
PROMET, A CONTROL C("C) MAY BE TYPED AND PROMPTING FUR THE CURRENT
MODULE wILL END. HUWEVER, ANY VALUES ALREADY ENTERED wILL BE STORED,
FOLLOWING THIS, A NEXT=COMMAND PROMPT (%) WwILL KE PKINILD AND THE
OPERATUR MAY ENTER THE NEXT MUDULE NAME,

HOWEVER, IF CNF IS ENTERED WITH A NO=-PROMPT SwITCH (/NP) ADDED, 1HE
SUBSEQUENT ENTRY GF A MODULE NAME (MOL NAME) wILL NUT INVUKE A
PRUMPTING SEQUFENCE, AN EXAMPLE FOLLOwS:

CNF &llH /NPt ¥CNF/NPLKCR>

*MONTTIR: B<ZCR>

*MDL QRSTKCR>
*DVA  177530<CR>

*VCT 23U<CR>

(ETC.)

HOWEVER, IF AT ANY TIME THF OPERATOK DESIRES TO KE=INITIATE A
PRUMPTING SEWUENCE, THE UPERATOR CAN SIMPLY TYPE A CNF wITHOUF LEAVING
CUNFIGURE MODE AND PPOMPTING wILL BEGIN wHEN THE NEXT MUL CUMMAND IS
ENTERED,

MONITUR CHANGE CUMMAND (MUN)

THE MON CUMMAND MAY BE USED TO CHANGE THE MONITOR ENTRY AS FULLOWS:

*MON NAME <CK>

QUTPUT CURKENT MODULE ENTRY (MDL})
THE MDL COMMAND (NO NAME ARGUMENT) ALLUWS A SUMMARY UF THE CUKKENT
MOOULE ENTRY T Bk UUTPUT AS FOLLOwS:

*MDL CR

WXYZ DVA=000000 VCT=000000 BR1=000000 BR2=-000000 LVC=000VOV
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SR1=-000000 SK2=00000U SR3=000000 SR4=000000

THE AROVE  INDICATES THAT MODULE WwXYZ HAS KEEN ENTERED AND  ITS
PARAYETERS ARE 2EKUS.

ENTER 4DULF NAME (MDL NAME)

PHE MOL CUMMAND (wITH NAME ARGUMENT) IS USED TU ENTER A SPECIFIEeU
MODULE NAYME IN THE FIKRST AVAILABLE SLOT IN THE C=TABLE, AS FULLIwS:

*MDL wXYZ<CR>

THE NAME  ENTERED MUST HE A  VALID FOUR=CHARACTER MODULENAME AHICH
VEFINES THE FULLOWING:

#X: A TwO~CHARACTFER DEVICH/UPTION NAME

¢ A SPECIFIC MODULF (SINCE OTHERS MAY EXIST FUR
THE SAME DEVICE/DPTION).

3

Z: THE VERSIUN LEVEL OF THE MODULE SPECIFIED.

NUTE: 1F THE VERSIUN LEVEL IS UNKNOWN, A *2" MAY BE USED AS THE
FOURTH CHARACTER UF THE MODULE NAME wHEN EnTERING A MUDULE INTU
THE C=TABLE, DURING THFE EXECUTIUN OF THE "LINK" (CUYMARD ALL
?2'S IN THE C-TABLE WILL BE REPLACED BY THE PRUPEK VERSLUWN
LETTERS.

SINCk, UNDFR CERTALNH CUNDITIUNS, THe MDL NAME COMMAND CAN  INVURE A

PROMPTING SEQUENCE  (FOR THE FNTRY OF MUDULE=HEADER PARAMIERS), HebEK

Tu THE INFORMATION CONTAINED IN  THE ENTER CUNFIGUKE MUDE  (Cht)

DESCHIPTIUN,

ENTER DFVICE ADDRESS (DVA)

THE DVA CUMMAND IS USED TU ENTER A DEVICE ADDRESS PARAMETER INTU  LHE
CURKENT MODULE ENTRY. OUNLY AN FVEN ADDRESS MAY BE ENTERED!

FMDL AXYZ<CK> sWXYZ 1S CURREMNT MODULE ENTKHY
*DVa 1 77h00OCKCR> SENTER DVA PARAMETER (177600)
#MDLCCR> SUUTPUT CURRENT MUDULE ENTRY

WXYZ DVA=177600 VCT=000200 BR1=N00000 BR2-000000 DVC=000000
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IN THE EXAMPLE, THE SUMMARY IS INCOMPLEIR (SR1=SR4 IS UMITTED).
HOWEVER, IT SHOWS THAT THE DVA PARAMETER HAS BEEN FILLED.

IN GENERAL, A DVA CUMMAND MUST BE USED WHENEVER THE DEC/X11 CRISS
REFERENCE MANUAL INDICATES THAT A DESIRED MODULE DUES NOT PROVIDE A
DEVICE ADDRESS (BY DEFAULT) OR THAT THE ADDRESS PRUVIDED 18
NUN=STANDARD IN RELATIUN TO THE ACTUAL DEVICE EMPLOYED (&.G., A SECUND
RP11 DISK NR TM11 MAGTAPE CONTROLLER),

ENTER VECTOR ADDRESS (VCT)

THE VCT COMMAND IS USED TU ENTFR A DEVICE VECTUR ADDKESS PARAMETEFK
INTO THE CURRENT MODULE ENTRY, ONLY AN EVEN OCTAL ADDRESS (774 MAX.)
MAY BE ENTERED,

*VCT 200<Ck> $ENTER VCT ADDRESS UF 2900

*MDL<CR> sOUTPUT CURRENT MUDULE ENTRY

#XYZ DVA=177600 vCT=000200 BR1=000000 BR2-000000 DVC=000000

IN THE EXAMPLE, THE SUMMARY IS INCUMPLETE, HOWEVER, IT SHUWS THAT A
VECTOR ADDRESS HAS BEEN ADDED Tu THE CURRENT MUDULE ENTRY.

IN GENERAL, A VCT CUMMAND MUST Bk USED WHENEVER THE UDEC/X11 CRUSS
REFERENCE MANUAL INDICATES THAT A DESIRED MUOUULE DUES ~OT PROVIDE A
VECTUR ADDRESS (BY DEFAULT) OR THAT T[HE VECTUR PROVIct: 1S AL A
NON=STANDARD ADDRESS.

ENTER PRIGRITY LEVELS (BR1, BR2)

THE BR1 AND BR2 COMMANDS ARE USED TO ENTER HIGH=ORDER BTk (BR{) AND
LOwW=URDER BYTE (BR2) PRIORITY LEVEL PARAMETERS INTO THE CURRENT MODULE
ENTRY, ONLY AN UCTAL VALUE (7 “AX.) MAY BE ENTERED.

*BR1 6<CR> JENTER PRTY6 PARAMETEK
*BK2 4<CR> JENTER PR1Y4 PARAMETER
*MDL <CR> JOUTPUT CURRENT -JDULE ENTRY

WXYZ DVA=177600 VCT~000200 BR1=000300 BR2-000200 DLVC=0' 0000

B L T L bk T L

IN THE EXAMPLE, THE SUMMARY IS INCOMPLETE. HUWEVER, IT S$:0.8 TuA, TH~
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BRI AND BR2 LEVELS HAVE BEEN CUNVERTED BY THE PROGRAM INTO PROCESSOR
STATUS WORD (PSw) EQUIVALENTS,

IN GENERAL, BR1 AND BR2 COMMANDS MUST BE USED wHENEVER THE DEC/X1I
CROSS REFERENCE MANUAL INDICATES THAT A DESIRED 4UOULE DOES NOT
PROVIDFE PRIURITY LEVELS (BY DEFAULT) OR THAT THE LFVELS PKUVIDED ARE
NON=STANDARD IN RELATION IO THE DEVICE EMPLOYED.

ENTER DEVICE COUNT (DVC)

THE DVC CUMMAND IS USED TO ENTER A DECIMAL NUMBER (16 MaXx,) Tu DEbFINE
THE NUMBER 0NF SDB=DEVICES (E.G., DRIVES) Ok MULTIPLE UEVICES (E.G.,
8NL11S) TU Bk TESTED BY THE MODULE. IT SHOULD BE NoTeED  THAT THE
NUMBER ENTERED MUST EWUAL THE ACTUAL NUMHER OF ©OEVICES 10 RE
CONSECUTIVELY TESTEDS

*DVC S5<CR> JENTEP DEVICE COUNM( UK FIVE

$MDL<CR> sOUTPUT CURRENT MODULE ENTRY

«000200 HR1=000300 RR2=000200 DVC=0,0037

WXYZ DVA=177600 VCT

IN THE EXA4PLE, THF SUMMARY IS NOT COMPLFTE. HUwEVER, 1T SHOAS [HAT
THE OECIMAL DEVICE COUNT (5) HAS BEEN CONVERTFD TO AN UCTAI, NUMBER
(37) WRICH, IN TURN, REPRESENTS A BINARY=BIT=MAP, THE -EIGHT Ot EACH
CONSECUTIVe ONE=BIT CONTAINED IN THE MAP (011 111 ~I.AFY) THEN
EFFECTIVELY REPRESENTS THE LOGICAL NUMBER OF EACH DEVICE (I.E,, u=4)
CONSKECUTIVELY ARRANGED FOR TESTING:

0 0 0 0 3
0 000 000 000 011

5«DEVICES

\
!
1
H
A
/

:
:
:
:
:
:
{tamemeen)
:

cememee=g

N v am e e

MORENVER, CONSECUTIVE TESTING OF MULTIPLE DEVICES IS MANDATURY, THUS
THE RIT-MAP MUST HAVE CUNSECUTIVE ONE=RITS WHICH EQUATE w»ITH Tdt
NUMBFR OF DEVICES UN A ONE=FOR-0ONE BASIS, [N ThE SAMF velIN, MULTIPLES
MUST RE ACCESSED BY CONSECUTIVE DEVICE ADDRESSES (WHETHER ASCENUDING UK
NESCENDING) FOLLOWING THE FIRST DEVICE-ADDRESS., THUS, NO ADDRESSING
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HOLES ARE PERMITTED.

SOFTWARE SWITCH REGISTERS (SR1-SR4)

THE SR1 THROUGH SKR4 COMMANDS ARE USED SEPARATELY TUO ENTER INDIVIDUAL
OCTAL VALUES INTU THE SOFTWARE SWITCH REGISTERS FOR THE CURRENT MODULE
ENTRY. VALUES MUST BE ENTERED AS OIRECTED ARY THE DEC/X11 CROSS
REFERENCE MANUAL T0 MODIFY THE EXECUTIUN OF A MODULE, THUS
ACCOMMODATING ANY STANDARD, OPTIONAL, AND/OR SPECIAL FEATURES THAT MAY
BE AVAILABLE TO A DEVICE.

#5R2 4000<CR> s3SET RIT 11 IN SFT. Sw. REG. 2.

*MDL<CR> $OUTPUT CURRENT MODULE ENTRY.

WXYZ DVA=177600 VCT-000200 BR1=000300 BR2-000200 DVC=000037

SR1=000000 SR2-004000 SK3-000000 SR4=000000

IN THE EXAMPLE, BIT i1 IN SOFTWARE SwITCH REGISTER 2 MAS BEEN SET TO
PROVINE A FLAG FOR A DEVICE FEATURE: THE LINE PRINTER TU At USED HAS
132 COLUMNS (INSTEAL OF BO) AND BIT 11 (SET) IS THE INDICATOR,

DELETE CURRENT ENTRY (KI)

THE K1 CUOMMAND 1S USED TO DELETE THE CURRENT MODULE ENTRY (INCLUDING
ALL ITS ASSOCIATED PARAMETER VALUES) FRUM THE C-TABLE:

$KIKCK> sKILL THE LAST ENTRY REFERENCED

WHEN A MUDULE ENTRY 1S DELETED IN THIS MANNER, SUBSEQUENT REQUESTS FUR
A SUMMARY OF THE C~TABLE (VIA & TYPEC OR PRINTC COMMAND) wiLL CAUSE
THE OUTPUT UF AN EMPTY INDICATOR (<EMPTY>) MESSAGE FOR THe DELETED
ENTRY SEARCH AND QUTPUT SPECIFIED ENTRY (PUINT)

THE POINT COMMAND IS USEL TO INITIATE A SEARCH THROUGH THE C=TABLE
FROM THE CURRENT MUDULE ENTRY PUSITION FOR A SPECIF1ED MUUULE.

*POINT WXYZLKCR> :SEARCH, FROM LAST REFERENCED ENTRY,
- :FOR MODULE WXYZ, IF FUUND, UUTPUT
JCONTENT.

IF THE OESIRED MODULE NAME IS FOUND, THE CONTENTS OF THE ENTPY IS
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OUTPUT. CONVERSELY, IF THE DESIRED ENTRY IS NOT FOUND, A MESSAGE ?
INVALID NAME) IS OUTPUT.

OUTPUT NEXT MODULE ENTRY (NXT)

THE NEXT COMMAND IS USED TO OUTPUT THE CONTENTS OF THE MODULE ENTKRY
THAT DIRECTLY FOLLUWS THE GAST REFERENCED ENTRY (1,.E., THE CURRENT
ENTRY). IF A NEXT=ENTRY DOES NOT EXIST, AN ASTERLISK (%) WILL #t
QUTPUT.

¥NXT<CR> $OUTPUT CONTENTS OF NEXT MODULE ENTRY
- $(IF EXISTENT).

CLEAR C-TABLE (CL)

THE CL COMMAND IS USED TO INITTATE A CLEAR UF THE ENTIRE CUNFIGURATIUN
TABLE. WHEN THE C=TABLE IS CLEARED, A MONITOR PROMPT REQUEST 18
ISSUED BY THE PROGRAM (AS IN THE CNF COMMAND),

¥TLCCR> sCLEAR ENTIRE C=TABLE
*MONITOR: NAME SENTER MUNLITOR NAME

EXIT CONFIGURE MODE (EX)

THE EX COMMAND IS USED TO EXIT FROM THE CONFIGURE MODE OF UPERATION
WHEN THE CONSTRUCTION OF A C-TABLE IS COMPLETED. RE=ENTRY IS VIA A
CNF CUMMAND, IF RE=ENTRY IS MADE, THE AVAILABILITY OF A VALID MONITUK
ENTRY NEGATES THE NEED FOR A MONITOR REQUEST, THUS, THE PROGRAM
MERELY POINTS TO THE FIRST MODULE ENTRY IN THE C=TABLE AND UUTPUTS A
CUOMMAND PRUMPT (%)},

$EXCCR> JEXIT CONF1GURE MODE
$CNF<CR> sRE=ENTER CUNFIGURE MODE
. $ENTER CUMMAND PROMPT

3.2.4.2.2 LINKING PROCESS COMMAND
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FULLOWING AN EXIT FRUM THE CONFIGURE MODE, THE LINKING PROCESS (AS
BRIEFLY DESCRIRED IN THE OPERATING PROCEDURES SUBSECTION, 3.2.4,2) MAY
BE IN1TIATED VIA THE FUORMATTING OF THE LINK COMMAND, FRUM A GENERAL
FUORMAT, THE COMMAND MAY BE APPLIED IN ONE OF TWO wAYS: (1) FOR
NON=DIRECTURY DEVICES (E.G., PAPER TAPE, MAGTAPE, ETC.,) ©OR (2) FOUR
DIRECTORY DEVICES (E.G., DISK, DECTAPE, ETC.) AS FOLLOWS:

GENERAL FORMAT: LINK DEVOS: (FILNAM_EXT)CKDEVI: (FILNAM EXT)
(IF DEVO OR DEVI 1S OMITTED, THE DEFAULT IS THE SYSTEM DEVICE.)
1. LINK DEVO:<DEVI:

THE NON-DIRECTORY DEVICE FURMAT REQUIRES THAT UNLY THE 1/0
DEVICKES (l.E,, DEVI/DEVO) BE SPECIFIED. DURING EXECUTION,
THE REQUIRED PAPER TAPES FOR THE MONITOR AND OPTION MUDULES
wILL BE REQUESTED VIA A PRUMPT SEQUENCE.

2. LUINK DEVD:FILNAM.EXT<DEVI:LIBNAM.LIB

THE OIRECTURY DEVICE FORMAT KEQULRES THAT, ALONG WITH THE I/0
DEVICES, THE FILE NAME OF THE MONITQR LIBRARY INPUT
(LIBNAM.LIB) MUST Bt SPECIFIED WHILE THE RTE OQUTPUT MUST BE
SPECIFIED BY A FILE NAME DEVISED BY THE USER (FILNAM_ BIN UR
FILNAM,BIC). FOR ,B1C EXTENSIONS REFER TO XXDP+ CHAIN MODE
OPFRATIONS. DIURING EXECUTION, THe MONITOR AND UPTION MODDULES
ARE AUTUMATICALLY SELFCTED.

IN EITHER CASE, THE LINK COMMAND ALLOWS THE MONITOR AND UPTIUN MUDULES
TO BF FXTRACTED FPOM THE INPUT DEVICE (DEVI) FOR LINKING AS DEFINED BY
THE CURRENT C-TABLE, THUS PRUDUCING AN EXECUTABLE RTE PROGRAM FOR
DELIVERY TN THE GUTPUT DEVICE (DEVU). ONCE THE RTE MODULE 1S OUTPUT,
A COMPLETIUN MESSAGE FOLLOWS (LINK DONE) AND THE PROGRAM KET!RNS TO
COMMAND MODE (%), HOWEVER, PRIUR TO TERMINATION, A LUAD MAP MAY BE
INVOKED BY INCLUDING IN THE COMMAND A LOAD MAP TO LINE PRINTER (/MLP)
OR  LOAD MAP T (CONSOLE (/MP) SWITCH, TwO TYPICAL EXAMPLES NF LINK
COMMAND USAGE (NON-DIRECTORY AND DIRECTORY) FOLLOw, IN WHICH ALL
PROGRAM REGUESTS FOR USER RESPONSE ARE UNDERLINED. HOWEVER, PRIOR TO
ANALYZING THE EXAMPLES, THE READER SHOULD NOTE THE FOLLOWING
POSSIBILITY: IF, DURING THE PROCESSING OF THE LINK COMMAND (ALSU SAVM
AND SAVC COMMANDS), THE OQUTPUT FILE SPECIFIED IN THE FURMAT ALREADY
EXISTS ON THE SPECLFIED MEDIUM, THE PROGRAM WILL QUERY THE OPERATUR AS
TO wHETHER OR NOT THE OLD FILE SHJULD BE DELETED WITH THE FOLLOWING
MESSAGE:

DELETE OLD?(Y <CR> OR JUST <CR>)

1F AN AFFIRMATIVE ANSWER IS ENTERED (Y <CR>), THE OLD FILE wILL BE
DELETED, THE LINK CUMMAND WILL BRE PRUCESSED, AND THE MEw FILE WILL BE
QUTPUT, 1F  THE OPERATOR ENTERS A NEGATIVE RESPONSE (<CR>), THE JLD
FILFE AILL NOT BE OFLETED AND THE LINK COMMAND wiLL NOT BE PROCESSED.
INSTEAD, A MFSSAGE (? USE NEW FILE NAME) wILL BE OUTPUT, AND A Nbw
PROMPT WILL HE TYPED,
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NON=DIRECTORY DEVICE FURMAT

IN THF FOLLOWING EXAMPLE, THE ORJECT MODULE TAPES ARE 1NPUT  FROM A
TTY-READER (XR), wHILE THE COMPLETED RTE MUDULE IS OUTPUT ON PAPER
TAPE VIA THE TTY~PUNCH (PT).

*LINK PT:<KR: <CR> sLINK COMMAND FORMAT

SYS SIZF: 160000 <CR> JKTE MEMORY REQUIREMENT

MAKE OUTPUT READY. wRITE ENABLE JENARBLE OGUTPUT DEVICE

TYPE(CR) wHEN READY <CR> sACKNOWLEDGE ENABLE

PASS 1 :SCAN ALL MODULES

ANYMORE MUONITOR PAPER TAPES, CASSETTES, ETC.? (YES,~NU)

JMONITOR TAPE REQUEST
YES <CR> ;ACKNOWLEDGE TAPE
RELOAD INPUT wlTH NEXT PAPER TAPE, CASSETTE, ETC.
JNEXT MONITUR TAPE REQWUEST

TYPE(CR) WHEN READY <CR i ACKNOWLEDGE TAPE
ANYMORE MONITUR PAPER TAPES, CASSEITES, ETC.? (YES,NU)

s ACKNOWLEDGE TAPE

NO <CR> s ACKNOWLEDGE TAPE
WwXYZ SHUULD BE NEXT! sMOD. WXYZ TAPE REQUEST
TYBE(CH) WHEN READY <CR> SACK. TEST MODULE TAPE
;;;;;;;;-;;;;E;;:--002200 $START ADDRESS FOR RTE
Low LINIT: 000000 | tRTE BASE ADDRESS
RIGH LINIT 045302 JWTE END ADDRESS

PASS 2 sLINK AND OUTPUT RTE MUDULE

INPUT TAPES, CASSETTES, ETC. IN SAME SEQUENCE AS IN PASS 1
:TAPE REWUESTS
TYPE(CK) WHEN READY <CR> s ACKNOWLEGE TAPE
ANYMURE MONITOR PAPER TAPES, CASSETTES, ETC.? (YES,NU)
IMONITOR TAPE REQUEST
YES <CR> $ACKNOWLEGE TAPE
RELUAD INPUT WITH NEXT PAPER TAPE, CASSETTE, ETC.

SNEXT MONITOR TAPE REUWUEST
TYPE(CR) WHEN READY <CR> s ACKNOWLEGE TAPE
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WXYZ SHOULD BE NEXT! 1MOD, WXYZ TAPE REQUEST
TYPE(CR) WHEN READY <CR> $ACK. TEST MODULE TAPE
LINK DONE sLINK PROCESS COMPLETED

ONCE THE LINK COMMAND 1S ENTERED, THE PROGRAM INITIALLY REQUESTS THE
MEMORY S1ZE OF THE TARGET SYSTFM (1.E., THFf S1ZE OF THE ACTUAL SYSTEM
ON WHICH THE RESULTANT RTE WILL BE RUN), IN RESPONSE, THE OPERATUR
MUST ENTER ONE OF THE FOLLOWING OCTAL NUMBERS:

IF SIZE IS:

4K
8K
12K
16K
20K
24K
28K AND GREATER

ENTER?

20000
40000
60000
100000
120000
140000
160000

THE PROGRAM THEN ENTEKS THE FIRST PHASE (PASS 1) OF THE LINKING
PRUCESS IN WHICH THE MONITOR AND TEST MODULE TAPES ARE REQUESTED IN

THE SAME URDER OEFINED IN THE C=TABLE.

IN PASS 1| THE PRUGRAM PERFURMS

A PARTIAL HREAD OF THE REQUFSTED TAPES, TO ASCERTAIN THE FINAL
STRUCTURE OF THE RTE MODULE., IN THE SECOND PHASE (PASS 2) THE SAME

TAPES ARE AGAIN REQUESTED AND READ

IN THEIR ENTIRETY TO CAUSE THE

ACTUAL LINKING AND GUTPUT OF THE RTE MUDULE.

FINALLY, IF EITHER THE LOAD MAP T) CONSOLE (/MP) OR LOAD MaP TO LINE

PRINTER (/MLP) SwITCH IS USFD WwITH

THE LINK COMMAND, [HE ADDKESS

LIMITS OF THE RTE (I.t,, TRANSFER ADDRESS, LOw LIMIT, HIGH LIMI[) wILL
NOT BE PRINTED DURING THE FIRST PHASE (PASS 1).

DIRECTORY DEVICE FURMAT

IN THE FOLLOWING EXAMPLE, THE OBJECT MODULES ARE AUTUMATICALLY
SELECTED AS INPUT FPOM AN RK11 (DISK DRIVE ZERQ), LINKED AS DEFINED BY
THE C-TABLE, AND UUTPUT AS AN RTE MODULE TO THE SAME DRIVE,

*LINK DKO,TEST}.BINCDKO:XMUN??,LIB <CK> LINK COMMAND ENTRY

SYS SI1ZE: 160000 <CR>

MAKE UUTPUT READY. WRITE ENABLE

TYPE(CR) WHEN READY <CR>

TRANSFER ADORESS: 002200

LOW LIMIT: 00000V

HIGH LIMIT: 063514

PASS 2

LINK DOME

AS PREVIUUSLY STATED, I¥ A LOAD #ap TO
MAP TO LINE PRINTER SWITCH (/MLP) IS
THE ADDRESS LIMITS UF THE RTE wILL NOT
PHASE (PASS 1),

3.2.4.2.3 1/0 CONTROL CUMMANDS

SRTE MEMORY REQUIFEMENT
SENABLE OUTPUT DEVICE
sACKNOWLEGE ENABLE
$SCAN FOR ALL MDLULES

:START ADDRESS FUR RTE
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;HTE BASE ADDRESS

sRTE END ADDRESS

sOUTPUT RTE MODULE

;LINK PRUCESS COMPLETED
CONSOLE SWITCH (/%P) OR LJAD

INCLUDED wITH THE LiNK CUMMAND,
BE PRINTED DURING THE FIRST

AS STATED IN THE OPERATING PROCEDURES (SUBSECTION 3.2.4.2), THE 1/U0

CUNTROL COMMANDS MAY BE USED IN OR
(1) CERTAIN INFORMATLION TO BF LISTED,

OUT OF CUNFIGURE MUDE TO ALLUw:
STORED, AND RETRIEVFD (E.G.,

C-TABLE AND LOAD MAP DATA): (2) CONTROL TO BE RETURNEL TO THE XXDP+

MONTTOR (THE MONITOR 1S NOT RELOADED):

OR (3) THE XXUP+ MONITOR TU Bi

RELUOADED. FXAMPLES OF THE FORMATTING AND USAGE UF THESE COMMANDS
FOLLOw, WITH PROGRAM RESPUNSE REING UNDERLINED FUR CLARITY,

QUTPUT C=TABLE ON CONSOLE (TYPEC)

THE TYPEC COMMAND IS USED TO LIST THE ENTIRE CUNTENTS UF THE C=TABLE

ON THE CUNSOLE.

*#TYPECCCR>

QUTPUT C=TABLE ON LINE PRINTER (PRINTC)

JOUTPUT C=TABLE ON CUNSNLE

THE PRINTC CUMMAND IS USED TN LISU THE ENTIRE CONTENTS OF THE C-TABLE

ON THE LINE PRINTEK,

$PRINTCCCR>
PRINTFER,
- SAVE THE C=TABLE (SAV(C)

$OUTPUT C-TABLE ON LINE

THE SAVC COMMAND IS USED TO STORE A COPY OF THE CURRENT C-TABLE ON
EITHER A NON=DIRECTURY (E.G., PAPER TAPE) OR DIRECTORY (E.G., DISK)
MEDIUM FOR SURSEQUENT MODIFICATION OR REUSE., TO SERVE THESE ENDS, THE
COMMAND UTILIZES A GENERAL FORMAT IN WHICH THE FILENAME ARGUMENT 1S

ANLY REWUIRED FOR DIRECTOURY DEVICES.

GENERAL FORMAT: SAVC DEVO:(FILNAM.EXT)

(IF DEVO 1S OMITTED, THE DEFAULT IS THE SYSTEM DEVICE.)
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NON=-DIRECTORY DEVICE EXAMPLE: IN THE FOLLOWING EXAMPLE, THE C=lABLE
WILL BE OQUTPUT ON PAPER TAPE VIA A HIGH=SPEED PUNCH (PPJ.

$SAVC PPI<CR> $STORE CURRENT C+TARLE QN
PAPER TAPE,

DIRECTORY DEVICE EXAMPLE: IN THE FULLUWING EXAMPLE, THE C=TABLF WILL
BE OUTPUT ON DISK DRIVE ZERO (DKO) UNDER A FILE NAME SPECIFIED RY THE
USER (CNF1.CNF).

*SAVC DKO:CNF1,.CNFCR> $STORE CURRENT C~TABLE ON DISK

JZERO AS FILE CNF1,.CNF.

IF¥, DURING THE PROCESSING OF A SAVC CUMMAND, THE OUTPUT FILE ALREADY
EXISTS ON THE SPECIFIED MEDIUM, THE PROGRAM WILL QUERY THE OPERATOR AS
TO WHETHER OR NOT THE OLD FILE SHOULD BE DELETED, WITH THE FOLLOWING
MESSAGE:

DELETE OLD?(Y <CR> OR JUST <CR> )

IF AN AFFIRMATIVE ANSWER IS ENTERED(Y <CR> ), THE OLD FILE WILL BE
DELETED, THE COMMAND PROCESSED, AND THE NEW FILE OQUTPUT, IF THE
OPERATUR ENTERS A NEGATIVE RESPUNSE ( <CR> ), THE QLD FILE wILL NOT At
DELETED AND THE CUMMAND wILL NOT BE PROCESSED. INSTEAD, A MESSAGE (?
USE NEW FILE NAME) WILL RE OUTPUT AND A NEW PRUMPT WILL BE TYPED.

GET THE C=-TASBLE (GET(C)

THE GETC COMMAND IS USED TO RFTRIEVE A PREVIOUSLY STURED COPY OF [HE
C=TARLE, FROM EITHFR A NON=DIRECTORY (E.G., PAPER TAPE} OR DIRECTORY
(E.G., DISK) MFDIUM, FOR MODIFICATION VIA THE CONFIGURE MUDE CUMMANDS
(REFER TO SUBSECTION 3,2.4,2.1) FOR REUSE, THE COMMAND UTILIZES A
GENERAL FORMAT IN WwHICH THE FILENAME ARGUMENT IS ONLY USED FUR
DIRECTORY DEVICES. MOREOVER THE COMMAND RESTORES TH& TABLE TO THE
PROPER MEMURY SPACE REGARDLESS OF FORMAT,

GENERAL FORMAT: GETC DEVI:IFILNAM_EXT)

(IF DEVI IS UMITTED, THF OEFAULT IS THE SYSTEM DEVICE.)
NON=DIRECTORY DEVICE EXAMPLE: [N THE FOLLOWING EXAMPLE, THE C=TABLE
IS RETURNED TO MEMURY FROM PAPER TAPE VIA THE HIGH=SPEED READER (PR).

*GETC PR:<CK> JRETURN C=TABLE V1A HIGH=SPEED
READER

DIRECTORY DEVICE EXAMPLE: IN THE FOLLOWING EXAMPLE, THE C=TABLE IS
LOCATED ON DISK DRIVE ZERO (DKO) UNDER THE SPECIFIED FILF NAME
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(CNF1.CNF) AND RETURNED TU MEMORY,

*GETC DKO:CMNF1.CNFSCK> ;RETURN C=TABLE FLLE CNE1,INF
TN

sMEMORY FROM DISK ZERO,

SAVE THE LOAD MAP (SAVM)

THE SAVM COMMAND IS USFD TO STORE A COPY OF THF LOAD MAP, GENERATED
DURING A LINK COMMAND, ON EITHER A NON=OIRECTOKY (E.G., PAPER TAPE) OR
DIRECTORY (¥.G., DISK) MEDIUM, IF USED, THIS COMMAND MUST BE ENTERED
DIRECTLY FOLLOWING THE LINK DINE MESSAGE. THE COMMAND UTILIZES A
GENERAL FORMAT IN WHICH THE FILENAME ARGUMENT IS UNLY REQUIRED FUR
DIRECTORY DEVICES.

GENERAL FURMAT: SAVM DEVO: [FILNAM,EXT)
(1F DEVO 1S OMITTED, THE DEFAULT 1S THE SYSTEM DEVICE.)

NON=DIRECTORY DEVICE EXAMPLE: IN THE FULLOWING EXAMPLE, THE LOAD MAP
WILL BE OQUTPUT IN PAPER TAPE VIA A TTY=PUNCH (PT).

SAVM PT:i<CR> $STORE LOAD MAP UN PAPER TAPE

DIRECTORY DEVICE EXAMPLE: 1IN THE FOLLUWING EXAMPLE, THE LOAD AP wILL
BE OUTPUT ON DISK DRIVE ONE (DK1) UNDER A FILE NAME SPECIFLED BY Tt
USER (LMP1.MAP).

*SAVM DK1:LMP1 MAPCCR> $STORE LUAD MAP Un DISX ONE

$AS FILE LMP1.MAP,

IF., DURING THE PROCESSING OF A SAVM COMMAND, THE OUTPUT FILE ALREADY
EXISTS ON THE SPECIFIED MEDIUM, THE PROGRAM WILL WUERY THE OPERATOR AS
TO WHETHER OR NOT THE OLD FILE SHOULD BE DELETED, wITH 4HE FOLLOWING
MESSAGE:

DELETE OLD?2(Y <CKR> UR JUST <CR> )

IF AN AFFIRMATIVE ANSWER IS ENTERED(Y <CR> )}, THE OLD FILE WILL BE
NELETED, THE CZUMMAND PRUCESSED, AND THE NEw FILE OUTPUT, IF [HE
OPERATOR ENTERS A MEGATIVE RESPONSE (<CR>), THE OLD FILE #ILL NUT BE
DELETED AND THE CUMMAND WILL NOT BE PROCESSED, INSTEAD, A MESSAGE ?
USE NEw FILF NAME) WwILL BE OUTPUT, AND A NEw PROMPT WILL BE TYPED.
RETRIEVE MAP AND OUTPUT ON CONSOLE (TYPEM)

THE TYPEM CUMMAND 15 USED TO RETRIEVE A PREVIOUSLY STUPED COPY UF THE
LOAQD MAP, FROM EITHER A NUN=DTIRECTORY (E.G., PAPER TAPE) UR DIRECTORY
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(E.G., DISK) MEDIUM, ¥OR OUTPUT ON THE CONSULE. THE COMMAND UTILIZES
A GENERAL FORMAT IN WHICH THE FILENAME AKRGUMENT IS ONLY REQUIRED FOR
DIRECTORY DEVICES.

GENERAL FORMAT: TYPEM DEVI:(FILNAM.EXT)
(IF DEVI IS OMITTED, THE DFFRULT IS THE SYSTEM DEVICt.)

NON=DIRECTORY DEVICE EXAMPLE: IN THE FOLLOWING EXAMPLE, THE LOAD MAP
IS RETURNED TN MEMORY FROM PAPER TAPE, VIA A TTY<READER (KB), AND
OUTPUT ON THE CONSOLE.

*TYPEM KBI<CR> JRETURN LOAD MAP AND OUTPUT UN

tCONSOLE

DIRECTORY DEVICE EXAMPLE: IN THE ¥OLLOWING EXAMPLE, THE LOAD MAP FILE
(LMP1,MAP) IS RETURNED TO MFMORY FROM RK1t DISK DRIVE UNE (DKL) AND
OUTPUT ON THE LINE PRINTER.

*TYPEM DK1:LMP1,.MAP<CR> $RETURN LOAD MAP FROM DISK

:ONE AND OUTPUT UM CONSOLE.

RETRIEVE MAP AND OUTPUT ON LINE PRINTER (PRINTM)

THE PRINTM COMMAND 15 USED TN RETRIEVE A PREVIOUSLY STORED COPY UF THE
LOUAD MAP, FROM EITHER A NON=DIRECTORY (E,G., PAPER TAPE) OR DIRECTORY
(E.G., DISK) MEDIUM, FOR QUTPUT ON THE LINE PRINTER, THE COUMMAND
UTILIZES A GENERAL FORMAT [IN WwHICH THE FILENAME ARGUMENI IS ONLY
REQUIRED FOR DIKRECTORY DEVICES.

GENERAL FORMAT: PRINTM DEVI:[¥ILNAM,EXT)
(1F DEVI IS OMITTED, THE DFFAULT IS THE SYSTEM DEVICE,)

NON=DIRECTORY DEVICE EXAMPLE: 1IN THE FOLLOWING EXAMPLE, THE LOAD MAP
IS RETURNED TOD MEMORY FRUM PAPER TAPE VIA A HIGH=SPEED READER (PR) AND
OUTPUT ON THE LINE PRINTER.

#PRINTYM PR:<CR> :RETURN LOAD MAP AND OUTPUT ON

sLINE PRINTER,

DIRECTORY DFVICE EXAMPLE: IN THE FOLLOWING EXAMPLE, THE LOAD MAP FILE
(LMP1 ,MAP) IS RETURNED TO MEMORY FROM FLOPPY DISK DRIVE ZERO (DX0) AND
OUTPUT ON THE LINE PRINTER.

¥PRINTW DXO:LMP1,MAPKCR> JRETURN LOAD MAP FROM DISK
ZERO

;AND OUTPUT ON LINE PRINTER,
CHECK OBJECT MODULE (CHECK)
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THE CHECK COMMAND 1S USED TO EXAMINE AN OBJECT MUDULE, FRUM EITHER A
NON=DIRECTORY (E.G., PAPER TAPE) OR DIRECTORY (E.G,, DISK) DEVICE, FUR
PRUPER FORMATTING AND/OR A CHECKSUM ERRUR, THE COMMAND UTILIZES A
GENERAL FURMAT IN WHICH THE FILENAME ARGUMENT IS UNLY REQUIRED FOR
DIRECTORY DEVICES.

GENERAL FORMAT: CHECK DEVI:[FILNAM EXT)
(IF DEVI IS OMITTED, THE DFEFAULT IS THE SYSTEM DEVICE,)

NON=D1RECTURY DEVICE EXAMPLE: INPUT MUDULE FOR CHECK FKROM PAPER TAPE
HIGH=SPEED READER (PR).

*CHECK PR:<CR> :CHECK OBRJECT MUDULE FORMAT
AND

sCHECKSUM

DIRECTORY DEVICE EXAMPLE: INPUT MUDULE FILE (XRKAGO,U0BJ) FUR CTHECK
FROM RK11 DLISK DRIVE ZERO (DKO).

*CHECK DKO:XRKAGO.OBJCCR> $CHECK OBJECT MODULE FILE FOR
:PROPER FORMAT AND CHECKSUM,

RETURN TU XXDP+ MONITOR (EXIT)

THE EXIT COMMAND 1S USED TU LEAVE THE CONFIGURATOR/LINKEK PROGRAM  AND
RETURN TU THE XXDP+ MUNITOR, THIS COMMAND DOES NUT CLEAR THE
CONF {GURATOR/LINKER PROGRAM FROM MEMORY AND DUOES NNT RELUAD THF XXDP+
MONITNR,

SEXIT $RETURN TO THE
-3 s CURRENTLY~LOADED
:XXDP+ MONITOR

RELOAD XXDP+ MONITOR (BOOT)

THE ROOT COMMAND IS USEL TO RELDAD THE XXDP+ MONITUR ASSUCIATED WITH
THE SYSTEM,

*BO0T MTO:<CH> sLOAD THE TMDP MUNITOR FROM

$MAGTAPE DRIVE ZERO.

3.2.4,2.4 GENERAL UTILITY COMMAND

THE MODIFY COMMAND (MOD ADDR) MAY BE USED IN OR OUT OF THe CONFIGURL
MUDE FOR THE EXAMINATIUN AND/OR MODIFICATION OF A SPECIFIEL LOCATIOM
WITHIN THE CONFIGURATOR/LINKER PROGRAM. THE FORMAT IS AS FOLLOWS:
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MDD ADDR JOUTPUT THE CONTENTS OF TIHE LOCATION
7SPECIFIED BY THE ABSULUTE ADDRESS
$ARGUMENT (ADDR).

THE FOLLOWING PROVIDES AN EXAMPLE OF THE USE OF THE MUDIFY COMMAND:

*MOD 4000<CR> $OPEN LOCATION 4000

= PROGRAM RESPONSE:

0040007123456 SLOCATION 4000 CONTAINS VALUE
1123456

OPERATOR RESPONSE:
1. CLUSE LOCATIGN 4000 BY TYPING <CR>,
2. INSERT NEW VALUE AND CLUSE LOCATION 4000 BY TYPING <CR>.
3. INSERT NEW VALUE AND OPEN NEXT WORD BY TYPING <LF>,

4. CLOSE LOCATION 4000 AND JPEN NEXT WORD BY TYPING <LF>.

3.2,4.2,5 COMMAND ERROR MESSAGES

THE CONFIGURATOR/LINKER PROGRAM wILL GENERATE ERROR MESSAGES TO
INDICATE THAT AN EKROR HAS OCCURRED DURING THE RTE BUILD PROCEDUKE.
SOME EXAMPLES OF THESE ERRORS ARE: (1) THE IMPROPER FORMATTING AND/OR
USE OF A COMMAND: (2) IMPROPER C~TABLE CONSTRUCTION; (3) PUSSIBRLE
FILE ERRORS; (4) POSSIBLE DEVICE ERRORS (5) MEMUKY RANGE AND
ALLOCATION ERRORS; (6) PROGRAMMING AND/OR PRUGRAM ERRORS. THE
FOLLOWING PROVIDES A LISTING OF EACH ERROR MESSAGE AND ITS PURPOSE:

? INVALID COMMAND

AN INVALID COMMAND HAS REEN ENTERED; CORRECT ANU RE=ENTER,

? INVALID NAME

AN INVALID NAME HAS BEEN USED IN A COMMAND FURMAT NR AS A RESPONSE TO
A PROGRAM REQUEST (E.G., SPECIAL CHARACTERS ARE NOT ALLOwED)}? CORRECT
AND RE-ENTER.

? NUMKER TGN BIG
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THE NUMBER TYPED IN RESPONSE TO A PROGRAM REQUEST 1S LAKGER THAN IS
ALLUwED FOR THE REQUESTED PARAMETER. FUR EXAMPLE, THE DEVICE COUNT IN
THE C-TABLE MUST NOT EXCEED DFECIMAL 16; VECTOR ADDRESSES MysT ~NOT
EXCEED OCTAL 774, ETC.: CURRECT AND RE-ENTER,

? INVALID SWITCH

AN INVALID SWITCH HAS REEN USED WITH A COMMAND (1F COMMAND  WwlLL

ACCOMUDATE A VALIUD SWITCH) OR A SwITCH HAS HEEN INCLUDED WITH A
CUMMAND THAT DOES NOT ACCOMODATE SwITCHES,

? CHECKSUM #£RRUR

A CHECKSUM rRROR HAS UCCURRED DURING THE READING OF A BINARY FORMATTED
ALOCK,

FILNAMEXT? NON=EXISTANT FILE

THE FILE NAMED FILNAM,_EXT, WAHICH HAS BEEN SPECIFIED IN THE CUMMAND
FORMAT wHICH OO0ES NOT IN FACT EXIST ON THE EMPLOYED MEDIUM; CUKKECT
AND RE=ENTFR,

? END-QF=MEDTUM

THIS MESSAGE INDICATES THAT THE END UF AN INPUT MEDIUM HAS BELN
REACHED (E.G., EUT), AND CAN OCCUR AS THE RESULT OF AN UNSUCCESSFUL
BLOCK SEARCH WITHIN A FILE (E.G., EOF).

? PROGRAM OVERFLOw

THIS MESSAGE INDICATES THAT THE BLOCK SIZE OF THE INPUT FILE 1S
GREATER THAN THE SIZE OF THE INPUT BUFFER,

? NOT IN CNF MODE

THIS MESSAGE INDICATES THAT A CONFIGURE MODE CUMMAND (E.G., DVA, VCT,
BRY, ETC.) HAS BEEN 1LLEGALLY FNTERED IN NUN=CONFIGURE MUDE; RE~ENTER
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CONFIGURE MUDE (I.E., CNFKCR>) AND RE=ENTER COMMAND,

? MUST BE OCTAL

THE NUMBER TYPED IN RESPUNSE TN A PROGRAM REQUEST WAS NUT OCTAL AND
SHUULD HAVE BEEN.

? NO ROOM FOR A DRIVER

THE DEVICE DRIVER SPECIFIED IN THE COMMAND CANNUT BE PLACED IN THE
DRIVER BUFFER.

? CNF TABLE FULL

THLS MESSAGE INDICATES THAT THE MAXIMUM NUMBER OF ENTRIES (I.E., 20 OR
40) HAVE BEEN MADE IN THE CUNFIGURATION TABLE.

? COR EXCD

THIS MESSAGE INDICATES THAT DURING THE LINKING PROCESS (REFER TO
SUBSECTION 3,2.4.2.2) THE RANGE OF THE RTE PROGRAM EXCEEDS THE CORE
SIZE OF THE SYSTEM FOR wHICH [T 1S BEING GENERATED.

? SYMBOL TABLE OVERFLOW

DURING PASS 1 OF THE LINKING PRNCESS, THE SYMBOL TABLE HAS USED UP ALL
AVAILABLE MEMORY SPACE: USE A SYSTEM wITH A LARGER MEMORY.

? USE NEw FILE NAME

A FILE NAME SPECIFIED IN THE COMMAND ALREADY EX1STS: USE ANOTHER NAME
OR DELETE THF OLD FILE.

? DEVICE FULL
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THERE 1S NO MORE ROOM AVAILABLE ON THE SPECIFIED OUTPUT DEVICE.

? READ ERRUR

AN ERROR WAS ENCOUNTERED WHILE ATTEMPTING TO READ FROM THE SPECIFIED
INPUT MEDIUM,

7 wRITE ERKROR

AN ERROR WAS ENCOUNTERED WHILE ATTEMPTING TO wRITE ONTU THE SPECIFIED
UUTPUT MEDIUM,

(ERR01) SYMROL TABLE ERROR

IHE PRUGRAM HAS DETECTED AN ERROR IN THE SYMBOL TABLE ODURING THE
LINKING PROCESS.

(ERR0O2) GLOBAL SERKRCH ERROR

A GLURAL SEARCH IN THE RELOCATION DIRECTORY (RLD) HAS FAILED DURING
THE LINKING PROCESS.

{FRRO3) NU PC MOD COMMAND

THE RELOCATION DIRECTORY (RLD) DOES NUT CONTAIN A PROGRAM CUUNTER (PC)
MODIFICATION COMMAND, PROGRAM ERROR HAS BEEN DETECTED DURING LINKING
PROCESS.

(ERR04) GSD HLOCK MISSING

A GLORAL SYMROL DIRECTORY (GSD) BLOCK HAS NOT BEEN FOUND AT THE START
UF THE O0BJECT MODULE, THIS COULD BE A PROGRAM ERRUR DETECTED DURING
THE LINKING PROCESS., HOWEVER, IF PAPER TAPE IS THE INPUT MEDIUM, THE
TAPE COULD HAVE BEEN LOADED BACKwARDS,

(ERRNS) MUDULE NAME MISSING FROM GSD

THE FIRST ENTRY IN THE GLOBAL SYMBOL DIRECTURY (GSD) IS NUT AN URJECT
MODULE  NAME, THIS COULD BE A PROGRAM ERRUR DETECTED DURING THE
LINKING PRUCFSS., HUWEVER, If PAPER TAPE IS THE INPUT MEDLIUM, THE
WRONG TAPE COULD HAVE BEEN LOADED.
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(ERR0V6) SECTION NAME MISSING

A SECTION NAME, SPECIFIED BY THE RELOCATION DIRECTORY (RLD), CANNOT BE
FOUND; PROGRAM ERROR,

(ERRO7) CAN'T FIND MODULE NAME IN SYMBOL TABLE

A MODULE NAME IS MISSING FROM THE SYMBOL TABLE. POSSIBLE REASON IS AN
OPTION MODULE'S FILENAME DOES NOT MATCH THE NAME IN THE HEAUER,
(ERRN9) JUMP TABLE INDEX ERROR

THE JUMP TABLE INDEX VALUE EXCEEDS THE PEQUIRED RANGE (l1.E., THE GSO
CODE BYTE IS TOD LARGE):; PROGRAM ERROK,

(ERR12) LOAD MODULE ERROR

THE PROGRAM DETECTED AN ERROR DURING THE WRITING UF THE RTE LOAD
MODULE ON THE QUTPUT MEDIUM,

3.2.5 GENERATING A RUN=-TIME EXERCISER MODULE

THE FOLLOWING PRUVIDES A BRIEF SUMMARY OF THE CONFIGURATION AND
LINKING PROCESS IN REGARD TU: (1) CUNSTRUCTION AND/OR MUDIFICATIUN OF
THE C~TABLE, (2) EXECUTIUN OF THE LINK CUMMAND, AND (3) GENERATION OF
THE RTE MODULE, THE TEXT INCLUDES REFLRENCES TU CERTAIN
CONF1GURATOR/LINKER COMMANDS BUT DOES NOT PROVIDE DETAILED
DESCRIPTIONS RELATED TO FORMATTING AND USAGE. FOR SUCH INFORMATION
THE READER MAY REFER TU THE MATERIAL AVAILABLE UNDER OUPERATING
PROCEDURES (3.2.4.2) FOR THE CONFIGURATUR/LINKER PROGRAM,

3,2,5.1 THE CONFIGURATION TABLE (C=TABLE)

THE USE OF THE C<TABLE FACILITATES THE LINKING PROCESS, AND SIMPLIFIES
THE FORMATTING OF THE LINK COMMAND, BY PRUVIDING AN EASILY ACCESSIBLE
ARFA F£UR OPTION MODULE AND MONITOR DATA.

THE C-TABLE ACCOMMODATES A MAXIMUM OF 40 ENTRIES (I.E., 39 OPTION
MODULES AND ONE MONITOR ENTRY) wWITH EACH ENTRY ACCOMMUDATING ELEVEN
WORDS (SEE FIGURE 3-1).

THE CONSTRUCTION OF A C=TABLE MAY BEGIN wHEN THE CONFIGURATOR/LINKER
PROGRAM IS LOADED AND A CUNFIGURE MODE OF OPERATION [S INITIATED VIA
THE ENTRY OF A CNF COMMAND,
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CLEARING THE C=TABLE

IF THE C=TAHBLE IS EMPTY WHEN CNF 1S ENTERED, THE PROGRAM #ILL REQUEST
A MONITOR NAME AND THE USER MAY INITIATE A NEw BUILD. HOUWEVER, If THE
TABLE IS NOT EMPTY, THE PROGRAM ASSUMES THAT THE USER [INTENDS TO
MUDIFY EXISTENT ENTRIES AND A REQUEST FOR A MUNITUR NAME WILL NUT BE
MADE. THEREFORE, IF THE C=TARLE IS NOT EMPTY AND A NEw BUILD IS
DESIRED, THE TABLE MUST BE INITIALLY CLEARED BY ENTERING A CL COMMAND,
CURRENT ENTRY POINTER

AS A BUILD PROCEEDS, THE CONFIGURATOR PROGRAM ADJUSTS A PUINTER TO
SPECIFY THE CURRENT MODULE ENTRY (l.t., THE ENTRY EFFECTED 8Y THE LAST
MDL NAME CUMMAND)., THUS, AS EACH PARAMETER ENTRY CUMMAND (F,G., DVA,
DVC, FETC.) IS USED, IT UNLY AFFECTS THE CONTENT OF THE MODULE S0
SPECIFIED. UNDER THESE CONDITINNS, A CURRENT ENTRY MAY 8k DELETED 8Y
ENTERING A K1 COMMAND WITHUUT AFFECTING THE LOCATION 0F [nmE PUINTER.

FINALLY, TWU ADDITIUNAL CONFIGURE MDDE COMMANDS (I.E., “XT AND POINT
NAME COMMAND) CAN BE USED TO AFFECT THE LOCATIUN OF THE PUINTER 1F THE
MODIFICATION OF A FILLED C=TABLE IS 18 PROGRESS. RESPECTIVELY, THE
COMMANDS WILL ADJUST THE POINTER TO THE NEXT ENTRY (IF IT EXISTS) OR
TO A SPECIFIED ENTKY AND OUTPUT THE CONTENTS OF THE ENTRY.

LISTING AND SAVING THE C~=TABLE

TO OBTAIN A CONSOLE LISTING OF THE COMPLETED C~TABLE, THE TYPEC
COMMAND IS USED. A LINE PRINTER LISTING 1S OBTAINED BY ENTERING A
PRINTC CUMMAND, THESE CUMMANDS MAY BE ENTERED IN OR QUT OF CONFIGUKE
MODE,

THE COMPLETED C+~TABLE CAN BE SAVED UNDER A FILE NAME BY ENTERING A
SAVC COUMMAND, THE FILE MAY THEN BE RETRIEVED BY ENTERING A GETC
COMMAND., THESE COMMANDS MAY ALSO BE ISSUED IN OR OUT UF CONFIGUKE
MODE.

3.2.5.2 THE LINKING PROCESS (LINK COMMAND)

THE LINK COMMAND PIECES TOGETHFR A RUN=TIME EX&RCISER (RTE} PRNGRAM RY
LINKING ALL OF THE REQUIRED MONITOR MODULES AND ALL OF THE REQUESTED
OPTION MODULES TD PRUDUCE A SINGLE EXECUTARLE RINARY FILE.

PRUCESSING PHASES

THE LINKING PRUCESS CUNSISTS OF TWU PHASES WHICH THE LINKER DEFINES
FOR THE USER AS PASS 1 AND PASS 2. DURING PHASE ONE, ONLY A PURTIUN
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OF EACH MONITOR MODULE AND EACH OPTION MODULE IS READ TD MEMURY FOR AN
INITIAL EVALUATION (E.G., GLOBAL REFERENCES ARE [IUENTIFIED AND
EVALUATED), DURING PHASE TWO, THE REMAINING PORTIONS OF EACH MODULE
ARE ALSO READ TU MEMORY, ABSOLUTE ADDRESSES ARE ASSIGNED, AND THE RTE
MODULE IS PRUDUCED AS A SINGLE QUTPUT FILE.

PROCESSING PHASE ONE (PASS 1)

WHEN A LINK COMMAND 1S ENTERED, THE EVENTUAL EXECUTION OF PHASE UNE 18§
INDICATED TO THE USER BY THE TYPING OF PASS 1. DURING THIS PHASE, THE
LINKER EXAMINES THE C-TABLE TO DETERMINE WHICH MONITOR HAS BEEN
REQUESTED BY THE USER, THE PROGRAM THEN SEARCHES THE MUNITOR LIBRARY
TO DETERMINE WHICH MONITOR MODULES ARE REQUIRED TO SATISFY [HE
REQUEST, AS THE APPROPRIATE MODULES ARE READ, PHASE ONE PROCESSING IS5
SEPARATELY PERFORMED FOR EACH ONE,

IF THE MONITOR LIBRARY RESIDES ON A DIRECTORY DEVICE (NON~PAPER TAPE)
THE LINKER CAN AUTOMATICALLY REFERENCE THE LIBRARY'S MODULES, [F THE
LIBRARY RESIDES ON PAPER TAPES, THE USER MUST MOUNT THE FIRST LIBRARY
TAPE ON THE READER TO START THE PROCESS. WHEN THE LINKER HAS
COMPLETED PROCESSING THE FIRST TAPE THE USER WILL BE PRUMPTED TN LOAD
THE NEXT TAPE AND ALL SUBSEWUENT TAPES THAT MAY BE REQUIRED,

WHEN PHASE ONE PROCESSING OF [HE MONITOR MODULES IS COMPLEIED, THE
LINKER WILL AGAIN EXAMINE THE C=TABLE TO DETERMINE WHICH OPTION
MODULES HAVE BEEN REQUESTED BY THE USER FOR PROCESSING.

IF THE OPTION MODULES RESIDE ON A DIRECTORY DEVICE, THE LINKER
PROCESSES &ACH MODULE AUTOMATICALLY. IF THE MUDULES ARE CONTAINED ON
PAPER TAPES, THE USER WILL BE SPECIFICALLY PROMPTED TO LOAD EACH TAPE.

AT THIS POINT IT IS IMPORTANT TO NOTE THAT SINCE UNLY A SMALL PORTION
OF ANY PAPER TAPE WILL BE READ DURING PHASE ONE, THE USER SHOULD NOT
MISCONSTRUE THIS TU BE A MALFUNCTION, UNLESS OF COURSE THE PROGRAM
FAILS TO REQUEST A TAPE,

WHEN PHASE ONE IS COMPLETED, THE ADDRESS RANGE OF THE RIE MODULE 1S
PRINTED, HOWEVER, 1F EITHER A MAP-TO~CONSOLE {/Mp) OR
MAP=TO=LINE«PRINTER (/MLP) SWITCH LS INCLUDED WITH THE LINK CUMMAND, A
LOAD MAP wILL BE PRINTED INSTEAD FOLLOWED BY A PASS 2, THE LATTER
INDICATING THAT PHASE TwU OF THE LINKING PROCESS HAS BEEN INITIATED.

PROCESSING PHASE TwO (PASS 2)

USING THE INFORMATION STORED IN THE C-TABLE AND THAT ORRIVED DOURING
THE PHASE ONE MUDULE SCAN, THE GENERAL STRUCTURE OF THE FINAL RTE
MODULE HAS BEEN DETERMINED WHEN PHASE TwO IS ENTERED. THUS, IN PHASE
TW0, THE ACTUAL LINKING PROCESS wILL BE INITIATED.

PHASE TWO BEGINS WITH THE BLOCK=RY=BLOCK TRANSFER TO MEMORY FROM THE
MONITOR LIHBRARY OF EACH OF THE MUNITOR MODULES. AS EACH INDIVIDUAL
BLOCK OF THE MONITOR MODULES IS READ, IT IS SUBJECTED TU PHASE TwQ
PROCESSING, AND SEPARATELY OUTPUT AS A PORTION OF THE RTe MOOULE,
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CONTINUING UNTIL THE MUNITOR MODULES ARE PROCESSED IN THEIR ENTIRETY.
AGAIN, IF THE MONITOR LIBRARY IS CUNTAINED UN PAPER TAPES, THE USER
MUST LOAD EACH TAPE ON REQUEST., SIMILARLY, EACH ENTIRE TeST MODULE IS
READ, AND IF CONTAINED ON PAPER TAPES, SIMILARLY REQUESTED. TN THIS
MANNER THE LINKER OUTPUTS THF TEST MODULE PORTIONS OF THE RfE TO THE
SPECIFIED MEDIUM UNTIL THE RUILD IS COMPLETE, AT WHICH TIME THE
PRUGRAM GENERATES A CUMPLETION MESSAGE (LINK DUNE).

3,2.3.3 THE RUN=TIME EXERCISER (RTE)

THE COMPLETED EXERCISER LOAD MODULE IS A BINARY FILE CONFIGURED IN
ARSOLUTE LOADER (ABS) FORMAT, AS SUCH, THE CONFIGURED MUDULE MAY BE
OUTPUT ON PAPER TAPE OR ON ANOTHER TYPE OF LUAD MEDIUM AS A NAMED
FILE. CONSIDERING THE MEDLUM EMPLOYED, AN RTE MODULE WwlLL EITHER BE
LUADED VIA A PAPER TAPE ARS LOADER OR UNDER THE CONTRUL OF As
ASSOCIATED XXDP+ MONITOR.

3.3 RUNeTIME EXERCISER PROCEDURES

RUN=TIME EXERCISER (RTE) PROGRAMS ARE NOT SELF-LOADING. THERFFORE,
LOADING DEPENDS ON THE INPUT MEDIUM EMPLIYED (I.k., PAPER TAPE UR
NON=PAPER TAPE): AN RTE PROGRAM IS LOADED FROM A PAPER TAPE DEVICE
VIA A PAPER TAPE LOARDER (ABS) PHUGRAM, AND FROM A NUN=PAPER TAPE
DEVICE VIA AN ASSUCIATED XXDP+ MON1TOR PROGRAM. THE LOADER PROGRAMS
ARE THEMSELVES LOADED BY THE MANUAL INSERTION OF A BUOTSTRAP PROGRAM
OR THE AVAILABILITY OF A RUOM BNOTSTRAP OPTION,

WITH THESE CONSIDERATIONS, THE FOLLOWING INFORMATION INITIALLY
PROVIDES A LISTING OF THE HARDWARE AND BSOFTWARE REGQUIRED TO
SUCCESSFULLY LOAD, STARI, AND OPERATE AN RTE PROGRAM, THIS IS
FOLLOWED BY PRUCEDURAL INFORMATION WHICH INCLUDES AN EXTENSIVE
ANALYSIS OF THE AVAILABLE KEYBOARD CUMMANDS AND MESSAGE PRINT=-QUTS.

3.3.1 HARDWARE AND SOFTWARE REQUIREMENTS

DEPENDING UN THE LOAD MEDIUM EMPLOYED, THE FOLLOWING HARDWARE AND
SOFTWARE ARE REQUIRED TG LOAD, START, AND RUN AN RTE PRUGRAM, COMMUN
HARDWARE REQUIREMENTS

. PDP=11t PROCESSOR

.  MINIMUM MEMORY CAPACITY OF 12K

. CONSOLE UEVICE (E£.G,, ASR33,35; VTO0S; ETC.)
. ROM BOOTSTRAP LOADER (F.G., M9301, ETC.)

A ROM BOOTSTRAP LUADER 1S NOT REQUIRED. HOWEVER, THE AVAILABILITY OF
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THIS OPTION FACILITATES THE LOADING OF AN ABS LOADER PROGKAA FOR PAPER
TAPE OR THE LOADING OF AN XXDP+ MONITOR PROGRAM,

PAPER TAPE HARDWARE

EITHER: A PC11 HIGH SPEED READER/PUNCH

OR: A TELETYPE (ASR33 OR ASR3S)

XXDP+ HARDWARE

AWY TYPE OF DEVICE THAT IS CURRENTLY SUPPORTED BY XXDP+¢ (REFER TO
XXDP+ USER'S MANUAL),

SOFTWARE REQUIREMENTS

FOR PAPER TAPE SYSTEMS:

. THE ABS LOADER PROGRAM
THE DEC/X11 RTE PAPER TAPE

FOR NON=PRPER TAPE SYSTEMS:?

» THE DEVICE ASSOCIATED XXDP+ MONITOR PROGRAM
THE DEC/X11 RTE FILE ON AN ASSOCIATED XXDP+ “EDIuUd,

3.3.2 LOUAD AND START PRUCEDURES

DEPENDING ON THE INPUT MEDIUM FMPLOYED, A CONFIGURED EXERCISER PROGRAM
(RTE} IS LOADED AND STARTED AS FOLLOWS: 3,3.2.,1 LOAD/START VIA
ABSOLUTE LOADER

WHEN AN RTE PROGRAM IS CONTAINED ON PAPER TAPE, THF MODULE IS LOADED
INTO MAIN MEMORY VIA AN ABSOLUTE LOARDER (ABS) PRCGRAM, UNCE LUOADED,
THE USER STARTS THE PROGRAM AT ADDRESS 0200 AND MAY RESTART TIHE
PROGRAM AT ADDRESS 1000, WHEN THE PRUGRAM STARTS IT IDENTIFLES ITSELF
TO THE USER, SPECIFIES THE MEMORY CAPACITY OF THE SYSTEM, AND
INDICATES THE AVAILABILITY OF CERTAIN OPTIONAL FEATURES (I.E., MEMORY
MANAGEMENT, PARITY MEMORY, ETC,)s AVAILABLE FEATURES ARE TURKED On
(DEFAULT CONDITION) AS FOLLOWS:

DEC/X11 EXERCISER

L LT L T LT

(MONITOR VQ0,00) MDeXX=XXXXX=X 3IDENTITY OF RTE PRUGRAM
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MONITOR: C JMONITOR IDERTITY
SYSTE+ SIZE: 00016 K ;MEMORY CAPACITY OF SYSTE
ARITE BUFFER ROTATIUN OY sWRITE BUFFER ROTATION IS O

XT O% JMEMORY MANAGEMENRT IS CON

LD MEDIA TSTING CLR LOC., 4C $CLEAR LOC. 40 IF LNAD
JDEVICE IS T0 BE TESTEC,
TMo> JRTE KEYBROARD CJ*MAND PHOMPT

3.3.2.2 LOADING VIA XXDP+ MONITOR

¥HEN AN RTE PROGRAM RESIDES OW AN XXDP+ SUPPORTEC MEDIUM, IT RESIDES
AS A NAMED FILE WwITH A ,BIM OR A ,BIC EXTENSION, AS SUCH, THE RTE
FILE 1S LUADED FRUM THE DEVICE BY THE ASSOCIATED XXDP+ MONITUR THAT IS
ITSELF BOOTED FROM THE DEVICE (REFER TU XXOP+ USER'S MANUAL).

HOWEVER, IF THE CONFIGURATOR/LINKER PRUGRAM USED TO COVFIGURE THWE RTE
LOAD MODULE IS STILL ACTIVE, A 300T COMMAND (REFER TO 3,2.2.2,3, I/
CONTROL CO“MANDS) MAY BE USEN TN RETURN THE XXDPe+ MOMITOR TU 4EVORY,
EFFECTIVELY OVERLAYING THE CONFIGURATOR PRNGRAM, AN EXAMPLE FOLLOWS:

*BOOT DKO2 <CR> JRELOAD AND START RKDP MONITOR,
I4 ANY CASE, WHEN THE XXDP+ MONITOR IS SUCCESSFULLY LUADEC, IT ~ILL
IDENTIFY ITSELF AND TYPE A HELP MESSAGE, ~HICH CAN BE TERMINATED 3Y
ENTERING A CONTROL C (~C)}, FOLLOWED BY A FILLER COUNT OPTION AND A
MONITOR COMMAND PROMPT (.), AS SHOWN IM THE FOLLOWING EXA4PLESR

CHYDKBO XXDP+¢ DK MONITOR

BOOTED VIA UNIT#3 n

28K UNIBUS SYSTEM

ecacecevecsrecann
ENTER DATE (DD=MMMaYY):

RFESTART ACDR:152010

THIS IS XXDP+, TYPE “H" QR "H/L"®™ FOR HELF,

-~
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THE RTE PROGRAM MAY NOW BE LOADED BY TYPING A LOAD COMMAND (.L YYYYYY)
ALONG WITH THE APPROPRIATE FILE NAME WHICH SIMPLY LOADS THE PROGRAM OR
A RUN COMMAND (.R YYYYYY) WHICH BOTH LOADS AND STARTS THE PRUGHAM,
FOR EXAMPLE:

L DECX)1 <CR> JLOAD PROGRAM; TO START TYPE § <CR>,

«R DECX1 <CR> JLUOAD PROGRAM AND STARY AT 0200.

AT THIS POINT, BEFORE DESCRIBING START CONDITIUNS AND PROCEDURES, IT
SHOULD BE UNDERSTOOD THAT IT IS ALWAYS BEST TO LOAD THt RTE VIA THE
XXDP+ MONITOR AS OPPOSED TO LOADING VIA AN XXDP+ UPDATE PROGRAM, THIS
IS DUE TG THE FACT THAT UNLIKE THE MONITOR THE UPDATE PROGRAM DOES NOT
REVEAL (TO THE EXERCISER) THE TYPE OF LOAD DEVICE EMPLOYED, WITH THE
DEVICE UNIDENTIFIED 1T WUOULD BE POSSIBLE FUR DATA ON THE LOAD MEDIUM
TO BE DESTROYED IF THE EXERCISER TESTEL THE LOAD DEVICE.

3,3,2.3 STARTING VIA XXDP+ MONITOR

FOLLOWING THE OUTPUT OF THE XXDP+ MONITOR COMMAND PROMPT (,), THE
SELF~STARTING RUN COMMAND (,.R) MAY BE USED TU LOAD AND AUTOMATICALLY
START THE RTE PRUGRAM AT THE APPROPRIATE ADDRESS. HOWEVER, IF THE
LUOAD COMMAND (.,L) IS USED, THE STARTING ADDRESS (0200) MUST HE
MANUALLY INSERTED PRIOR TO EITHER TYPING A START COMMAND (S) OR
MANUALLY DEPRESSING THE START SWITCH., IN EITHER CASE A RESTART WILL
NECESSITATE BOTH THE MANUAL INSERTION OF THE RESTART ADDRESS (1000)
AND DEPRESSION OF THE START SWITCH, AN EXAMPLE UF A RUN COMMAND
LOAD/START FOLLOWS:

.R DECX70 sLOAD AND START RTE PRUGRAM,

DEC/X11 EXERCISER

(MONITOR V00,0) MD=-XX=XXXXX=X JIDENTITY UF RTE PROGRAM,

MONITOR:

[ JMUNITOR IDENTITY

SYSTEM SIZE: 00384 X JMEMORY CAPACITY OF SYSTEM

WRITE BUFFER ROTATION UN JWRITE BUFFER RUTATION IS

HL .
KT On SMEMORY MANAGEMENT UNEIT IS
P

:ON,
PARITY MEMORY ON sPARITY MEMORY CHECK IS ON,
CACHE ON $CACHE MEMORY 1S ON,
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MAP BOX ON SUNIBUS MAP BROX IS ON,
LD MEDIA TSTING CLR LOC. 40 $CLEAR LOC. 40 IF LOAD

:DEVICE IS TO Bt TESTED.
CMD> JRTE KREYBUARD CUMMAND PROMPT

3.3.3 OUPERATING PRUCEDURES

THE FXECUTIUN OF DEC/X11 EXERCISER PRUGKAMS IS EXTHRNALLY CUNTKOLLEL
BY THE USE OF 22 TYPES OF KEYBUOARD COMMANDS (REFER TO TABLE 3-2),
WHILE CERTAIN RUN=TIME FEATURES, INCLUDING ACCOMPANYING PRINT=0UTS,
MAY BE EITHER ENABLED OR DISARLED BY THE OPTIUNAL CONFIGURATION OF A
SAITCH REGISTFR (SR).

ALL COMMANDS MAY BE INITIATED IN COMMAND MODE (CMD>). MOST MAY ALSO
8k  INITIATED WHILE IN RUN MODE (BSY>). HOWEVER, SUME COMMANDS (E.G.,
RUN, MOD, ETC.) CAN ONLY BE INITIATED IN COMMAND MODE.

3.3.3,1 SWITCH REGISTER OPTIONS

THE DEC/X11 MONITOR PROVIDES A SOFTWARE SwITCH REGISTEK FUR SYSTEM
USAGE, THEREFORE THFE USE OF HARDWARE SWITCH REGISTERS (IFf IT OCCURS)
WILL BE IGNORED.

THE SOFTWARE SWITCH REGISTER BITS MAY BE CONUDITIONED TO PRUVIDE THE
FOLLOWING RUN=TIME FEATURES:

BIT OPERATION
SROC = 0 ;DISABLE PRINTING OF THE ONE=CHARACTER "NULL"
$MESSAGE,
SRO0 = 1 JENABLE PRINTING UF THE ONE=-CHARACTER "NULL"
IMESSAGE,
SROB = 0 $CYCLE THE EXERCISER ONCE, THROUGH ALL UF MEMURY,

s THEN ALLOW RANDOM RELOCATION,

SR0O8 = 1 $CYCLE THE EXERCISER THROUGH MEMURY BY THE
: $CONSTANT OFFSET VALUE, WHILE INHIBITING
$RANDOM RELOCATION.

SR09 = O tENABLE THE "RELUCATED TO™ PRINTUUT,
SR09 = 1 $INHIBIT THE "RELOCATED TO®" PRINTOUT.
SR10 = 0 IREPURT ONLY THE FIRST THREE OATA ERRURS UCCURRING

JWITHIN A TRANSFERRED BLOCK,
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R0 =1 JREPORT ALL DATA ERRORS.
SR12 = 1 :PERMIT THE "END OF PASS" PRINTOUTS.
SR13 =t :INHIRIT THE ERROR AND MODULE PRINTOUTS,
SRt4 = 0 $AFTER THE 20TH ERROR, AND FOLLUWING A "MODULE
:DRUPPED™ PRINTOUT, DROP THE MODULE.
SR14 = 1 sAFTER THE 20I'H ERROR, INHIBIT THE DROUPPING OF THE
MODULE.
SR15 = 1 sAFTER ONE ERRCOR (HARD OR SOFT), AND FOLLOUWING A
7 "MODULE DROPPED"™ PRINTOUT, DROP THE MODULE.
TABLE 3-2
LIST OF KEYBOARD COMMANDS
#COMMAND MODE (CMD) ONLY
COMMAND OPERATION
*RUN EXECUTE EXERCISER
*RUN ADPDR EXECUTE FEXERCISER AT SPECIFIED ADDRESS
*RUNL LOCK AND EXECUTE EXERCISER
*RUNL ADDR RELOCATE TO SPECIFLIED ADDRESS, LUCK AND
EXECUTE EXERCISER
*MOD QUTPUT CONTENTS UF LAST MODRIFIED LOCATION
*MOD ADDR VUTPUT CONTENTS DF ADDRESS SPECIFIED

*MOD MODULENAME ADDR

*KTON

*KTOFF

*MUN

FMOFE

MAP

MAP MODULENAME
SEL

SEL MODULENAME

DES
DES MODULENAME

FILL

FILL NUMBER NUMBER

PON

POFF
ROTON
ROTNFF
LPON
LPOFF

Cun

COFF

EXAM
EXAM ADDR

EXAM MODULENAME ADDR

Su4

SUM MODULENAME

SWR NUMBER

OUTPUT CONTENTS OF ADDRESS SPECIFIED IN NAMED
MODULE

ENABLE MEMORY MANAGEMENT
ODISABLE MEMORY MANAGEMENT
ENABLE MAP BOX

DISABLE MAP BUX

UUTPUT MAPS FOR ALL MUDULES
OUTPUT MAP FOR NAMED MODULE
SELECT ALL MODULES

SELECT NAMED MODULE
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OESELFCT ALL MODULES
DESELFCT NAMED MODULE

OUTPUT CONTENTS OF FILL CHAR/FILL INT
LOCATINN

REPLACE JONTENTS OF FC/FC LUCATLION AND OUTPUT
SAME

ENAHBLE PARITY MEMORY

DISABLE PARITY MEMURY

ENABLF. ARITE BUFFER ROTATION

DISABLE wRITE BUFFER ROTATION

ENABLE CONSOLE OUTPUT TO L1INE PRINTER
DISABLE CONSOLE OUTPUT TO LINE PRINTER
ENARLE CACHE MEMORY

DISABLE CACHE MEMURY

QUTPUT LAST EXAMINED LOCATIUN

QUTPUT SPECIFIED LOCATION FOR EXAMINATIUN

QUTPUT SPECIFIED LOCATION IN NAMED MUDULE FOR
EXAMINATION

OUTPUT SUMMARY MESSAGE FOR ALL MUDULE
QUTPUT SUMMARY MESSAGE FOR THE NAMED MNDULE
QUTPUT CONTENTS OF SOFTWARE SwWITCH REGISTER

REPLACE CUNTENTS OF Swk AND OUTPUT SAME

3.3.3.2 KEYBOARD COMMANDS

BASICALLY, THERE ARE ONLY 22 DIFFERENT TYPES OF KEYBOARD COMMANDS.
HOWEVER, A . VARIETY UF ENTRY FORMATS EXPANDS THE LISTING OF TABLE 3~2

TO 34,

A COMMAND 1S CUMPUSED,
KEYBOARD CHARACTERS.

ENTERED, AND EOITED B8Y THE USE OF CEKTAIN

HOWEVER, IF CHARACTERS UTHER THAN THOSE

DESCRIBED IN THIS SUBSECTION ARE ENTERED THEY wWILL 8E CUNSIVERED

INVALID BY THE DFEC/XI1

INTERPRETER.,

MONITUR AND WILL BE IGNORED BY THE CUMMAND

Qe px s
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THE FOLLOWING MATERIAL INITIALLY DESCRIBES THOSE KEYBOARD CHARACTERS
RECOGN1ZED 8Y THE DEC/X11 MONITOR, THIS IS FOLLOWED BY DESCRIPTIONS
OF THE KEYBOARD ERROR MESSAGES, THE SUBSECTION CONCLUDES WITH A
DETAILED ANALYSIS OF EACH OF THE CUMMANDS, ARRANGED ALPHABETICALLY BY
COMMAND NAME,

3.3.3,2.1 KEYBUARD CHARACTER USAGE

WHERE IT APPLIES TO A GIVEN COMMAND FORMAT, ANY STANDARD ALPHABETIC (A
THROUGH Z) OR NUMERIC (0 THROUGH 9) KEYBOARD CHARACTER MAY BE USED.

HOWEVER, ONLY THE FOLLOWING SPECIAL CHARACTERS (I.E., SP? LF? CR;
DEL: CTRL C, U OUR Q) MAY BE USED TO FORMAT, CUNTROL, AND/OR EDIT
CUMMAND ENTRJIES.

SPACE KEY (SP):
DEPRESSIUN OF THE SPACE KEY GENERATES A SPACE CODE ANU MOVES THE
POINTER ONE CHARACTER POSITION TO THE RIGHT.

LINE FEED KEY (LF):
DEPRESSION OF THE LINE FEED KEY ADVANCES THE POINTER TO THE NEXT
PRINT LINE.

CARRIAGE RETURN KEY (CR):
DEPRESSINN OF THE CARRIAGE RETURN KEY TERMINATES CUMMAND ENTRY,
RETURNS THE POINTER TO THE LEFT MARGIN, AND ADVANCES TU THE NEXT
PRINT LINE.

RUBOUT OUR DELETE KEY (DEL):
DEPRESSION OF THE RUBOUT KEY DOELETES THE LAST TYPED CHARACTER.
DEPRESSING THE KEY N TIMES UELETES THE LAST N CHARACTERS. ALL
OELETED CHARACTERS ARE ECHOED AT THE TERMINAL AND BORDERED BY
BACKSLASHES (\).

CONTROL KEY (CTRL):
HOLDING THE CUNTROL KEY ODOWN IN CONJUNCTION WITH A MOMENTARY
OEPRESSIUN OF EITHER THE C, U OR 0 KEY ALLUWS UNE OF THE FOLLOWING
THREE FUNCTIONS TG BE PERFORMED.

« INITIATION OF CONTROL C (°C) ABORTS THE EXERCISER AND RETURNS
TO COMMAND MODE (CMD>),

« INITIATION OF CUNTROL U (*U) DELETES THE CURRENT LINE OF
INPUT BACK TO THE LAST CR/LF, WHILF THE CURRENT MOUDE OF
OPERATION (I1.E., CMD> DR BSY>) 15 NOT INTERRUPTED,

« INITIATION OF CONTROL O ("U) SUPPRESSES CURRENT MESSAGE
UUTPUT TO THE TERMINAL,

« INITIATION OF CUNTROL S (*S) SENDS XOFF TO THE HUST, SUSPENDL=
ING DATA TRANSMISSION TO THE TERMINAL, SUME  TERMINALS
HOWEVER, MAY CONTINUE PRINTING DATA WUNTIL THEIR [INTERNAL
CHARACTER BUFFERS OR SILDS ARE EMPTY.
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INITIATIUN OF CONTROL Q@ (~Q) SENDS XON TU THE HUST, RESUMING
DATA TRANSMISSION FROM THE HOST TO THE TERMINAL.

3.3.3,2.2 KFYBDARD ERROR MESSAGES

THERE ARE EIGHT GENERAL KEYBRUARD ERROR MESSAGES RELATED TO
INAPPROPRIATE ENTRY PROCEDURES AND THREE ADDITIONAL MESSAGES #HICH
PERTAIN TO THE USE OF THE RUN RUNL CUMMANDS ONLY,

THE GENERAL ERROR MESSAGES ARE AS FOLLOwS:

1. INVALID ADDRESS MESSAGE
THE INVALID ADDRESS MESSAGE IS PRINTED IF A NUN=EXISTENT
ADDRESS 18 ENTERED, THAT 1S NON=EXISTENT, GKEATER THAN 16
BITS, OR UTHERWISE NOT ALLOWED BY THE MONITOR,

2. INVALID COMMAND MESSAGE
THE, INVALID COMMAND MESSAGE IS PRINTED IF A COMMAND, OTHER
THAN THUSE LISTED IN TABLE 3-2, IS USED. IN ADDITION, THE
MESSAGE INCLUDES THE INVALID COMMAND ENTRY (E.G., [INVALID
COMMAND==MAPP) .

3, [INVALID CUMMAND IN RUN MODE MESSAGE
THE INVALID COMMAND IN RUN MUDE MESSAGE 1S PRINTED 1F A
CUMMANO (E,.G,, RUN, RUNL, MOD, ETC,) 1S ENTERED WHILE IN RUN
MODE (BSY) WHICH IS RESTRICTED TO BEING ENTERED 1IN COMMAND
MODE (CMD) ONLY.

4. INVALID MODULE NAME MESSAGE
THE INVALID MODULE NAME VESSAGE IS PRINTED IF THE NAME 15 NOT
FIVE CHAKRACTERS IN LENGTH OR IS OTHERWISE UNRECUGNIZABLE TO
THE MONITOR.

5. INVALID UR MISSING ARGUMENT MESSAGE
THE INVALID OR MISSING ARGUMENT MESSAGE 1S PRINTED IF AN
ARGUMENT 1S EITHER IMPROPERLY INCLUDED IN A COMMAND FORMAT OR
1S MISSING (E.G., MOD MODULENAME WITH ADDR MISSING).

6. MUST B€ EVEN ADDRESS MESSAGE
THE MUST BE EVEN ADDRESS MESSAGE IS PRINTED ir AN
ODD=-NUMBERED ADDRESS 1S ENTERED FUR THE ADURESS ARGUMENT
(ADDR) .,

7. NUT AN OCTAL NUMBER MESSAGE

THE NOT AN OCTAL NUMBER MESSAGE IS PRINTED IF THE NUMBER
ARGUMENT ENTERED 1S OTHER THAN AN OCTAL WUMBER (1.E., 0=7) UR
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CUNTAINS AN ALPHABETIC,

B. NUMBER TOU LARGE MESSAGE
THE NUMBER TOO LARGE MESSAGE IS PRINTED 1IF THE NUMBER
ARGUMENT ENTERED EXCEEDS THE ALLOWABLE MAXIMUM UF 1b HITS
(I.E., 177777 OCTAL),

THE RUN AND RUNL ERRUR MESSAGES ARE AS FOLLUwS:

1. AUDRESS=0OK=BUT<EXERCISER=WON'T=FIT MESSAGE
THE ADDRESS OK BUT EXERCISFR wON'T FIT MESSAGE 1S PRINTED IF
THERE IS NOT ENUUGH RONM TO CONTAIN THE EXERCISER BETWFEN THE
ADDRESS SPECIFIED, WY FITHER COMMAND, AND THE TOP OF MEMOKRY,

2. MUST=HAVE=KT=ON MESSAGE
THE MUST HAVE KT ON MESSAGE IS PRINTED IF AN ADORESS ARGUMENT
1S SPECIFIED WITH FEITHER COMMAND AND THE MEMORY MANAGEMENT
UNIT (KT11) 1S UFF,

3. NO=-MODULES=SELECTED MESSAGE

THE NO MODULES SELECTED MESSAGE IS PRINTED IF THE USER ENTERS
EITHER COMMAND WITH ALL MUDULES DESELECTED.

4, MAP ROX MUST BE UN MESSAGE
THE MAP BOX MUST BE AN MESSAGE IS PRINTED IF [IHE USER
SPECIFIES AN ADDRESS ARGUMENT GREATER THAN 96K(600000) AND
22=-BIT MAPPING IS DISABLED(MOFF COMMAND).
3.3.3,2.3 KEYBOAKRD COMMAND ANRLYSIS
THE FOLLOWING MATERIAL PROVIDES A DETAILED ANALYS1S Of EACH OF THE
KEYBOARD CUMMANDS, THE COMMANDS ARE ALPHABETICALLY ARRANGED AND A
DETAILED DESCRIPTION QOF THE COMMAND IS PROVIDED,

COFF CUMMAND
CON CUMMAND

$CACHE=UFF COMMAND
ACHE=UN CUMMAND

DES COMMAND :DFSELECT COMMAND

EXAM COMMAND JEXAMINE COMMAND

FILL COMMAND sFILLER WNORD COMMAND
KTOFF CUMMAND 3KT=0FF COUMMAND

KTON COMMAND $KT=0ON COMMAND

LPOFF COMMAND $LINE PRINTER OFF CUMMAND
LPON COMMAND JLINE PRINTER ON COMMAND

MAP CUMMAND H
MOD COMMAND
MOFF CUMMAND
MON COMMAND
POFF CUMMAND
PON COMMAND

MAPPING COMMAND

ODIFY ZOMMAND

NIBUS MAP=OFF COMMAND
NIBUS MAP=ON COMMAND
ARITY=DFF COMMAND
PARITY=ON COMMAND

ROTOFF COMMAND SROTATION=OFF COMMAND
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ROTON COMMAND ;ROTATION=ON COMMAND
RUN COMMAND $RUN MODE COMMAND
RUNL COUMMAND ;RUN LOCKED CUMMAND
SEL COMMAND ISELECT COMMAND
SUM COMMAND $SUMMARY COMMAND
SWR COMMAND $SWITCH REGISTER COUMMAND

COFF COMMAND !

FUNCTIUN

;;;-E;E;E QFF CUMMAND (COFF) 1S USED TO DISABLE A SYSTEM'S CACHE
MEMORY .

FURMAT

T COFF !TURN OFF CACHE MEMORY,

CHARACTERISTICS

A SYSTEM'S CACHL MEMORY IS AUTUMATICALLY ENABLLD WHEN AN
EXERCISER PRUGRAM IS STARTED. HOWEVER, THE MEMORY MAY BE
DISABLED VIA THE COFF CUMMAND AND RE-ENABLED BY EXECUTING A CACHE
ON COMMAND (CODN).

ASSOCIATED MESSAGES

REFEK TO SUBSECTION
EXAMPLE

LCUFFCCR> ;DISABLE CACHE MEMORY.
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! CON CUOMMAND !

FUNCTION
THE CACHE ON COMMAND (CON) 1S USED TO RE<ENABLE A SYSTEM'S CACHE
MEMURY,
FURMAT
o CON $TURN ON CACHE MEMURY.
CHARACTERISTICS

A SYSTEM'S CACHE MEMORY IS AUTOMATICALLY ENABLED WHEN
EXERCISER PRUOGRAM 1S STARTED. HOWEVER, THE MEMURY MAY

DISABLED BY EXECUTING A CACHE OFF COMMAND (COFF) AND RE-ENABLED

VIA THE CON COMMAND.

ASSOCIATED MESSAGES

REFER TO SUBSECTION
EXAMPLE

«CONCCR> ;RE-ENABLE CACHE MEMORY,
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FUNCTION
THE DESELFECT COMMAND (DES) ALLOWS ALL MODULES OK A SINGLE
SPECIFI[ED MODULE TU BE DESELECTED.

FORMAT

GFNERAL: DES (MODULENAME)

1. DES
OESELECT ALL MODULES.

2. DES MODULENAME
DESELECT THE SPECIFIED (MODULENAME) MODULE.

CHARACTERISTICS

WHEN THE EXERCISER 1S INITIALLY LOADEDL, ALL MODULES

AUTOMATICALLY SELECTED FOR EXECUTION: THIS IS5 THE DEFAULT
CONDITION, HUwWEVER, IF THE USER DESIRES T RUN A SINGLE MOLULE,
THFE. REMAINING MODULES MIST BE DESELECTED: AND IF THE USER

DESIRES TO RUN ALL MODULES EXCEPT ONE, THE EXCEPIION MUST

NESELECTED, THUS, THE DESELECT COMMAND (DES) 1S GENERALLY USED
IN CONJUNCTIUN wITH A SELECT COMMAND (SEL). THE  LATTER ALLUwWS

ALL MNDULFS, UR A SPECIFIED YODULE, TO BE SELKCTED,
FXAMPLE: TO DESELECT (JNE MODULE:

SEL $SELECT ALL MODLULES
DES MODULENAME }DESELECT NAMED MODULE

EXAMPLE: TO DESELECT ALL RUT ONE MODULE

DES $DESELECT ALL MUDULES
SEL MUDULENAME $SELECT NAMED MOUDULE

RESTRICTIONS

THE MUDULENAME ARGUMENT MUST BE FIVE CHARACTFERS IN LENGTH,

ASSOCIATED MESSAGES

REFER TO SUBSECTION

EXAMPLES
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FORMAT 1:

+DES<CR> sDESELECT ALL MODULES
FORMAT 2:

+DES DCAAOKCR> sDESELECT MODULE DCAAQ
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! EXAM COMMAND !

FUNCTION
THE EXAMINE COMMAND (EXAM) IS USED TO OUTPUI THE CONTENIS OF THE
LOCATION SPECIFIED BY EITHER THE LAST EXAM COMMAND UR THE CURRENT
COMMAND.

FURMAT

GENERAL: EXAMIIMODULENAME)ADDR)

1., EXAM
QUTPUT THE CONTENTS UF THE LAST EXAMINED LOCATIUN,

2. EXAM ADDK
UUTPUT THE CONTENTS OF THE LOCATION SPECIFIED BY THE ADUKESS
ARGUMENT (ADDR).

3. EXAM MODULENAME ADDR
OUTPUT THE CONTENTS OF THE LOCATION, SPLCIFIED BY A RELATIVE
ADDRESS (ADDR) WITHIN THE NAMED MODULE (MODULENAME),

CHARACTERISTICS

THE EXAM COMMAND MAKES IT PQOSSIBLE TU EXAMINE THE CONTENTS OUF A
LOCATIUN wHILE THE SYSTEM 1S OPERATING IN THE RUN MUDE (BSY>).

WHEN FURMAT 1| 1S USED, THE CONTENTS OF THE LAST LOCATIUN ACCESSED AY
AN EXAM COMMAND wILL BE OUTPUT,

WHEN FORMAT 2 IS USED, THE ADDRESS ARGUMENT SPECIFIES A VIRTUAL
ADDRFSS.

WHEN FORMAT 3 IS USED, THE ADDRESS ARGUMENT SPECIFIES IHE OFFSFET VALUE
FOR A WOKRD, #ITHIN A NAMED MODULE, KELATIVE TO THE VIRTUAL BASE
ADDRESS OF THE MODULE. HOWEVER, IHE MUNITOR RESPUNSE DEFINES THE wORD
ADDRESS RELATIVE TO THE VIRTUAL BASE AUDRESS OF ThE EXERCISER.

RESTRICTIONS

THE ADDRESS ARGUMENT HAS A MAXIMUM LENGTH OF 16 B17TS.
THE MODULENAME AKGUMENT MUST RE FIVE CHARACTERS IN LENGTH,

ASSOCIATED MESSAGES

REFER TO SUBSECTIUN

EXAMPLES
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FORMAT 1:
JEXAMCCRY JOUTPUT CONTENTS OF LAST EXAM LOCATIUN,.
MONITUR RESPUNSE?
0537727002345 002345 1S THFE CONTENTS OF LOCATION
$053772
FORMAT 2:
<EXAM 053776<CR> sOUTPUT CONTENTS OF LOCATIUN 053776.
MONITUR RESPONSE:
0537767000005 $000005 IS THE CONTENTS OF LOCATINN
:053770,

FORMAT 3:

+EXAM LPAEO 36<CR> sQUTPUT wUORD 36 FRO% MODULE LPAFO,
MONITUK RESPONSE:
0537747000004 1000004 1S WORD 36 (IN MODULE LPAEUL)
;FROM LOCATION 053774,
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{ FILL COMMAND !

FUNCTINN
THE FILL CUMMAND (FILL) IS USFD TO OUTPUT A COMBINATION FILL CHARACTER
AND FILLER COUNT WDRU FDR EXAMINATION AND/OR COMPLETE ALTERATINN.

FORMAT

GENERAL: FILLINUMBER NUMBER])

1. FILL
OUTPUT THE FILL CHAR/FILL CNT WORD,

2. FILL NUMBER NUMBER
REPLACE THE FILL CHAR (NUMBER)/FILL CNT (NUMBER) WORD AND
QUTPUT SAME.

CHARACTERISTICS

IN RELATION TU A PARTICULAR CONSULE DEVICE (E.G., LA30S, VTOSH, EIC.),
THE DOETECTIUN OF AN ASSOCIATED FlbLL CHARACTFR (K.G,, CARRIAGE RETURN,
LINE FEED, ETC.) ALLUWS AN OPTIONAL NUMBER OF F1LLER CHARACTERS (l.E.,
NON=PRINTABLE NULL CHARACTERS) TU BE RECOGNIZED IN ORDER TO DEULAY
MESSAGE OUTPUT WHILF MECHANICAL ADJUSTMENTS ARk MADE TU THE POINTER,
FOR EXAMPLE: FOLLOWING DETECTION OF A CARRIAGE RETURN CODE (158), A
NUMBER OF FILLER CHARACTERS, DEFINED BY THE FILLER COUNT, PROVIDE AN
APPRUPRIATE DELAY wHILE THE POINTER IS BEING RETURNED [U THe LEFT
MARGIN, THUS ELIMINATING GARRLED OUTPUT.

THE FILL ARGUMENT (NUMBER NUMBER) CUNSISTS OF A MAXIMUM UF 16 BITS (2
BYTES): THE LUW=URDER BYTE CONTAINS THE FILLER COUN1 (FILL CWNT),
WHILE THE HIGH=ORDER RYTE CUNTAINS THE FILL CHARACTER (FILL CHAR)
REWUIRED BY THE CUNSULE (l.&., CR, LF, ETC.}.

012 01 4

=e=-e=w=-FILLER COUNT BYTE
«=FILL CHARACTER BYTE

RESTRICTIUN

. THE FILL ARGUMENT (NUMBER NUMBER) MUST CONSIST UF UCTAL DIGITS.
. IF THE ENTIRE ARGUMENT IS REPLACED, A SPACE MUST HE INSERIED
BETWEEN THE NUMHBERS (I1.F., CHARACTER AND COUNT).

ASSOCIATED MESSAGES
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REFER TO SUBSECTION

EXAMPLES
FORMAT 1:
«FILLCCR> $OUTPUT CURRENT FILL wORD,
MONITOR RESPONSE:
FILL/006401 JFILL CHAR IS CR WITH FILL COUNT OF ONE,
sRIGHT JUSTIFIED (0 000 110 100 000
1001).,
FORMAT 2:
+FILL 15 14<CR> $REPLACE CHARACTER WITH CR AND

JCOUNT WITH 14, OUTPUT SAME.
MONITOR RESPONSE:
FILL/006414 SREPLACEMENT RIGHT JUSTIFIED,
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KTOUFF CUMMAND !

FUNCTION
THE MEMORY=MANAGEMENT=0FF COMMAND (KTOFF) IS USED TO DNISARLE Tni
MEMORY MANAGEMENT UNIT (KT) AND CLEAR ITS STATUS INDICATUKR (KTSTAT).

FORMAT

KTUFF :DISABLE THE MEMORY MANAGEMENT UNIT

CHARACTERISTICS

IF A MEMURY MANAGEMENT UNIT (KT) 15 AVAILABLE TO A SYSTEM, THE UNIT IS
AUTOMATICALLY ENABLED WHEN A DEC/X11 EXERCISER PRUGRAM 1S LUADED AND
STARTED., THE KT STATUS (KTSTAT) INDICATOR IS THEN SET ANL  MAPPING
0OCCURS AS REQUIRED, THE  USER NOW  HAS THE OPTIUN In CUMMAND »00D&
(CMD>) OF DISABLING (KTOFF) THE UNIT OR RE=ENABLING (KTON) THE UNIT,
AS THE CASE MAY BE,

RESTKICTIONS

THE KTOFF COMMAND MUST BE ENTERED IN COMMAND MUDE (CMD>) UNLY.

ASSUCIATED MESSAGES

REFER TO SUBSECTION

EXAMPLE

+KTOFF<CR> ;DISABLE KT UNIT AND CLEAR ATSTAT FLAG.
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! KTON CUMMAND !

FUNCTIUN

THE. MEMORY=MANAGEMENT=ON COMMAND (KTON) IS USED TU RE-ENABLE THE
MEMORY MANAGEMENT UNIT (KT),.

FORMAT

vewann

KTON $RE=ENABLE THE MEMURY MANAGEMENT UNIT

CHARACTERISTICS

IF A MEMURY MANAGEMENT UNIT (KT) IS AVAILABLE TO A SYSTEM, THE UNIT IS
AUTOMATICALLY ENABLED WHEN THE DEC/X11 EXERCISER PROGRAM IS LOADEDL AND
STARTED., THE KT STATUS (KTSTAT) INDICATOR IS THEN SFET AND MAPPING
OCCURS AS REQUIRED, THE USER NOw HAS THE OUPTIUN IN CUMMAND MODE
(CMD>) OF DISABLING (KTOFF) THE UNIT OR RE=-ENABLING (KTON) THE UNLIT,
AS THE CASE MAY BE.

RESTRICTION

THE KTON COMMAND MUST BE ENTERED IN COMMAND MODE (CHKUL>) UNLY,

ASSOCIATEND MESSAGES

REFER TO SUBSECTION

EXAMPLE
+KTONCCR> ;RE-ENABLE KT UNIT AND SET KTSTAT FLAG.
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! LPOFF !
FUNCT10ON

THE LINE PRINTER OFF CUMMAND(LPOFF) IS USED TO RFLDIRECT ALL UUTPUT FOR
THE LINE PRINTER BACK TO THE CNNSOLE.

FORMAT

LPUFF $TURN UFF LINE PRINTER

CHARACTERISTICS

WHEN THE LPOFF CUMMAND IS ENTERED, ALL SUBSEQUENT QUTPUT(I.E.,
PRUMPTS, MESSAGES, SUMMARIES ETC.) AND OPERATUK INPUT(1.E,, PROGRAM
QUERIES ANUL REQUEST RESPONSES) ARE RE~DIRECTED FROM THE LINE PRINTER
BACK TO THE CONSULE.

ASSOCIATED MESSAGES
REFER TU SUMSECTION
EXAMPLE

+LPOFF <CR> JDISABLE LINE PRINTER
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! LPON COMMAND !

FUNCTION

THE LINE PRINTER ON COMMAND(LPON) IS USED TO REDIRECT ALu OUTPUT FOR
THE CONSOLE TO THE LINE PRINTER,

FORMAT
LPON :TURN OUN LINE PRINTER

CHARACTERISTICS

WHEN THE LPON COMMAND IS ENTERED, ALL SURSEQUENT OUTPUT (I1.E.,

PROMPTS, MESSAGES, SUMMARIES, ETC.) AND OPERATOR INPUT (1.E,, PROGRAM

GUERY AND REQUEST RESPONSE) ARE RE=DIRECTED FROM THE CUNSULE(DEFAULT

g?:ng:DN) TU THE LINE PRINTER., THUS CONSOLE ECHOING IS EFFECTIVELY
BLED.

ASSDCIATED MESSAGES

REFER TG SUBSECTIUON

EXAMPLE

+LPON <CR> JENABLE LINE PRINTER
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! MAP COMMAND !

FUNCTION

THE MAPPING COMMAND (MAP) IS USED TU QUTPUT A MESSAGE FRUM THE MONITODR
CONCERNING THE IDENTITY AND CURRENT STATUS OF ALL OF THr RES1IDENT
MODULES, OR SINGLE SPECIFIEOQ MODULE.

FORMAT

GENERAL: MAP (MODULENAME]

1. MAP
OUTPUT MAP MESSAGE INFORMATINN FOR ALL MUDULES.

2. MAP MODULENAMF
OUTPUT MAP MESSAGE INFORMATION FOR THE NAMED MODILE,

CHARACTERISTICS

EACH LINE OF A MAP MESSAGE 1S FORMATTED AS FOLLUwS:
(MODULENAME) AT VA: (ADDRESS) STAT: (STATUS WORD)
MODULENAME:
THE FIVE~CHARACTER MUDULENAME INDICATES THE FOULLOWING:

R K A

Do
.
LI

ereaasCUPY NUMBER (U=7)
leeweeceeaYERSION LETTER

ewemesweweeeDENTIFIER LEITTERS
ADDRESS:

THE VIRTUAL AOORESS DEFINES THE FIRST WORD UF THE MODULE (I.E., wIRD
ZERQ OF THE HEADER).

STATUS WORD:

WITH THE EXCEPTION OF BITS 11, 13 AND 14, THE REMAINING BITS O0F THE
16=8IT STATUS WORD (00-15) ARE USED TO DEFINE THE MODULE TYPE (I.,E.,
INPUT/OUTPUT, BACKGROUND, ETC,.): WHILE BITS 11, 13, AND 14 ARE UStw
TO DEFINE THE CURKENT STATUS 0OF THE MODULE (I.E., ACTIVE, ORUPPED, OR
SELECTED), AS FOLLOWS:

. EXCEPTING BITS 11, 13 AND 14: ALL BITS CLEARED (0U0000)



INDICATES A SPECIAL BACKGROUND MODULE (SBKMQD).

« EXCEPTING BITS 11, 13 AND 14: BIT 04 SET (000020)
A BACKGROUUND MODULE (8BKMJD),

« BIT t1 SET INDICATES THE MODULE IS ACTIVE.

. EXCEPTING BITS 11, 13 AND 1d4: BIT 09 SET (001000)
A NON=BACKGROUND MODULE (NBKMOD),

+ EXCEPTING BITS 11, 13 AND 14: BIT 15 SET (100000)
AN 1/0 MODULE (IOMOD),

« EXCEPTING BAITS 11, 13 AND 143 BITS 10 AND 15 SET
INDICATES A PARTIALLY RESTRICTED (/U MODULE (1um0DP)

+ EXCEPTING BITS 11, 13 AND 14: BITS 10, 12 AND

{112000) INDICATES A RESTRICTED 1/0 MUDULE (1O0MODR),

. EXCEPTING BITS 11, 13 AND 143 BITS 12 AND 15 SET
INDICATES AN EXTENDED I/0 MODULE (IUMUDX),
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INDICATES

INDICATES

INDICATES

(102000)

15

SET

(110000)

« BIT 13 SET INDICATES THAT THE MODULE HAS BEEN DROPPED,

« BIT 14 SET INDICATES THAT THE MODULE HAS BEEN SELECTED.

RESTRICTIUNS

« THE MUDULENAME ARGUMENT MUST BE FIVE CHAKACTERS IN LENGTH,.

ASSOCI1ATED MESSAGES

REFFR TO SUBSECTION
EXAMPLES
T roRuAT 13
+MAPCCPR> :MAP ALL MODULES,
MONITOR RESPONSE:

RKADO AT VA: 021544 STAT: 150000 $10MODX MODULE RKADO IS

SELECTED.
TCADO AT VA: 034700 STAT: 130000 3 10MODX MODULF TCADO IS
DRUPPFED.
CPADO AT VA: 042346 STAT: 40020 $BKMOD MODULE CPADO IS
SELECTED.
FORMAT 2:
+MAP TAACO <CR> IMAP MODULE TAACO

MUNITUR RESPUNSES
TAACO AT VA: 037460 STAT: 140000 : IUMOD MODULE TAACO
IS SELECTEUL,

PAGE
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! MUD CNMMAND !

FUNCTILON

THE MOUDIFY CUMMAND (MUD) IS USED TO EXAMINE AND/OR MODIFY THE CONTENTS
OF SELECTEL STORAGE LOCATIONS,

FORMAT

GENERAL: MOD {(MODULENAME) ADDR)
1. MOD
OUTPUT THE CONTENTS OF THE LAST MODIFIED LOCATION,
2. MUD ADDR

OUTPUT THE CONTENTS OF THE LOCATION SPECIFIkD BY THE ARSULUTE
ADDRESS ARGUMENT (ADDR),

3. MOD MODULENAME ADDR

OUTPUT THE CONTENTS OF THE LOCATION SPECIFIED BY BOTH [HE
MODULE NAME AND ITS ASSOCIATED RELATIVE ADDRESS ARGUMENT
(MODULENAME ADDR).

CHARACTFERISTICS

THE MUD COMMAND MAKES IT POSSIBLE TD OPEN AND/CR MUDIFY ABSOLUTE AS
WELL AS RELATIVE ADDRESSES (I.E., RELATIVE TOD THE STARTING ADDRESS OF
THE SPECIFIED MODULE), IN ADDITION, WHEN A RELATIVE ADUDRESS IS
SPECIFIED, THE MONITOR WILL RESPOND BY PRINTING THE EWUIVALENT
ABSOLUTE ADDRESS.

RESTRICTIONS

.« THE MUD COMMAND MUST BE ENTFRED IN COMMAND MODE (CMD>) ONLY,

« ALL SPECIFIED ADDRESSES MUST BE LESS THAN 32K w~ORDS OR THE LAKGEST
AVAILABLE ADDRESS, WHICHEVER 1S SMALLER,

« ALL SPECIFIED ADDRESSES MUST BE EVEN,

ASSOCIATED MESSAGES

REFER TU SURSECTION

PAGE 1U3
EXAMPLES
FORMAT 1:
«MODCCR> $NDPEN LAST MUDIFIED LOCATION.
FORMAT 2:
<MD 4000<CR> :OPEN LUCATIUN 4000.
MONITOR RESPONSE:
0040007123456 $LUCATION 4000 CUNTAINS VALUE 123456,

OPERATUR RESPONSE:
1. CLOSE LOCATION 4000 8Y TYPING <CR>,
2. INSERT NEw VALUE AND CLOSE LUCATION 40UV BY TYPING <CR>.
3, INSERT NEW VALUE AND OPEN NEXT WORD BY TYPING <LF>,

4. CLOSE LOCATION 4000 AND JPEN NEXT wWURD BY TYPING <Lb>,

FORYAT 3:

.#0D DCAAO 20<CR> tOPEN RELATIVE LOCATION 20 IN MODULE
$DCAAO (10TH UCTAL wORD),

MONITOR RESPUNSE:

012020/140000 sABSULUTE ADDRESS OF 10TH OCTAL wWORD 15
1012020 AND CONTENTS OF LUCATINN ARE
140000,

OPERATUR RESPONSE:

OPERATOR HAS THE SAME FOUR OPTIONS DESCRIBED FOR FORMAT 2.



,
\

\'
s
,
6
\
b

PAGE 104

D T

! MOFF CUMMAND !

FUNCTION

THE UNIBUS<MAP=OFF COMMAND (MOFF) IS USED TO DISABLE A SYSTEM'S UNIBUS
MAPPING LUGIC,

FORMAT

crmnm-

MOFF $TURN OFF THE UNIBUS MAP LOGIC.

CHARACTERISTICS

THE UNIBUS MAPPING HARDWARE IS AUTUMATICALLY ENABLED WHEN THE
EXERCISER 1S STARTED. THE LOGIC MAY BE DISABLED VIA THE MOFF COMMAND
AND RE-«ENABLED BY EXECUTING, 1IN COMMAND MODE (CMD>) ONLY, A
UNIBUS=MAP=0ON COMMAND (MUN).

RESTRICTIONS

THE MOFF COMMAND MAY BE ENTERED IN COMMAND MODE (CMD>) ONLY,

ASSOCIATED MESSAGES

REFER TO SUBSECTION

EXAMPLE

«MOFF<CR> :DISABLE THE UN1BUS MAP LUGIC.
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! MON COMMAND !

FUNCTION

THE UNIBUS=MAP=3ON COMMAND (MON) IS USED TO RE-ENABLE THE SYSTEM'S
UNIBUS MAPPING LOGIC.

FORMAT

MON sTURN ON UNIRUS MAP LOGIC

CHARACTERISTICS

THE UNIBUS MAPPING HARDWARE IS AUTOMATICALLY ENABLED WHEN THE
EXERCISER IS INITIALIZED. THE LOGIC MAY BE DISABLED BY EXECUTING, IN
COMMAND MODE (CMD>) ONLY, A UNIRUS=MAP=OFF COMMAND (MOFF). THE LOGIC
MAY THEN BE RE=ENABLED VIA THE MON COMMAND.

RESTRICTIONS

THE MON CUMMAND MAY BE ENTERED IN COMMAND MODE (CMD>) ONLY .

ASSOCIATED MESSAGES

REFER TO SUBSECTION

EXAMPLE

+MON <CR> JRE-ENABLE THE UN1BUS MAP LUGIC.
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! POFF COMMAND !

FUNCTION

THE PARITY=OFF CUMMAND (POFF) IS USED TO DISABLE THE SYSTEM® A
CHECK LOGIC, He pRRTe

FORMAT

comnee

POFF $OISABLE PARITY CHECKING LUGIC.

CHARACTERISTICS

THE PARITY CHECKING HARDWARE IS AUTOMATICALLY ENABLED WHEN THE
EXECISER PROGRAM IS INITIALIZED. THE LUGIC MAY BE DISABLED VIA THE
POFF CUMMAND AND RE~ENABLED BY EXECUTING A PARITY=UN COMMAND (PON).

ASSOCTATED MESSAGES

REFER TO SURSECTIUN

EXAMPLE

+PUFF <CR> :DISABLE PARITY CHECKING LOGIC.
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! PON COMMAND !

FUNCTION

THE PARITY-UN COMMAND (PON) IS USED TO RE=ENABLE A SYSTEM'S PARITY
CHECK  LOGIC. THE LOGIC 1§ USED TG VERIFY THE INTEGRITY OF DATA
TRANSFERED FROM MAIN MEMORY OR CACHE MEMOURY.

FORMAT

PUN s TURN ON PARITY CHECKING LOGIC

CHARACTERILSTICS

THE PARITY CHECKING HARDWARE 1S AUTOMATICALLY ENABLED WHEN THE
EXERCISER PROGRAM IS INITIALTZED. THE LOGIC MAY BE DISAKLED BY
EXECUTING A PARITY=-UFF COMMAND (PUFF) AND RE=-ENARLED VIA THE POUN
COMMAND,

ASSOCIATED MESSAGES

REFER TO SUBSECTION

EXAMPLE

+PON <CR> JRE=ENABLE PARITY CHECKING LOGIC
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! ROTOFF COMMAND !

FUNCTION

THE ROTATION~OFF COMMAND (ROTOFF) IS USED TO DISABLE WRITE BUFFER
ROTATION,

FORMAT

cavevon

ROTOFF $TURN OFF WRITE BUFFER RUTATION,

CHARACTERISTICS

WRITE BUFFER ROTATION IS AUTOMATICALLY ENABLED WHEN AN EXEKCISER
PROGRAM IS INITIALIZED. THE FEATURE MAY BE DISABLED VIA A ROTOFF
COMMAND AND RE=ENABLED BY EXECUTING A ROTATION~ON COMMAND (ROTON).

ASSOCIATED MESSAGES

REFER TO SUBSECTION

EXAMPLE

+ROTOFF <CR> JDISABLE WRITE BUFFER ROTATION,
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1 ROTON CUMMAND !

FUNCTION

THE RUTATION=ON COMMAND (ROUTON) IS USED TO RE-ENABLE WwRITE BUFFER
RUTATION,

FUORMAT

ROTON sTURN ON #RITE BUFFER ROTATLON.

CHARACTERISTICS

) EXERCISER
WwRITE BUFFER ROTATION IS AUTUMATICALLY ENABLED WHEN AN‘

PROGRAM IS INITIALIZED. THE FEATURE MAY BE DISABLED BY EXECUTING A
ROTATIUN OFF COMMAND (ROTOFF) AND RE-ENABLED VIA A ROTON COMMAND.

ASSOCTATED MESSAGES

P ikl
REFER TO SUBSECTION

EXAMPLE

+ROTON <CR> sRE=ENABLE WRITE WUFFER ROTFATION,
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RUN COMMAND !

FUNCTIUN

THE RUN COMMAND (RUN) IS USED TO INITIATE THE RUN MODE (BSY>) AND
SY?FT THE OPTION MUDULES. ONLY THUSE MODULES SELECTED FOR EXECUTION
WILL HE RUN,

THE RUN COMMAND IS IDENTICAL TO THE RUNL COMMAND WITH ONE EXCEPTION:
THE RUN COMMAND ALLOWS THE PERIODIC RELOCATION OF THE EXERC1ISER
PROGRAMX 1F AN ADEGUATE AMOUNT OF CORE IS AVAILABLE FUR RELOCATION AND
A MEMORY MANAGEMENT UNIT (KT) IS AVAILABLE ANDC ENABLED,

FORMAT

GENERAL: RUN {ADDR)
1. RUN
INITIATE RUN MODE (RSY>) AND EXECUTE OPTION MUDULES,
2. RUN ADDR

INITIATE RUN MODE (BSY>) AND, FOLLOWING AN INITIAL RELOCATION
TO THE ADDRESS SPECIFIFED, EXECUTE THE OPTION MUDULES.

CHARACTERISTICS

MODULE EXECUTION SEQUENCE:

WHEN A RUN CN4MAND IS ENTERED, RUN MODE (BSY>) IS INITIRTED AND THE
SELECTED MOOULES ARE EXECUTED AS FOLLOWS: FIKST, SINGLE PASSES ARE
SEPARATELY MADE THROUGH THE SPECIAL BACKGRUUND MODULES (SBKMUD).
SECOND, PASSES ARE SEPARATELY MADE THROUGH THE NON=-BACK=GROUND MODULES
(NBKMOD). THIRD, THE BACKGROUND MODULES (BKMOD) WILL EXECUTE A 1
ITERATION PASS. FUURTH, THE INTERRUPT=DRIVEN 1//2 MODULES (I10MOD,X,P,
AND R} ARE ENABLED. FINALLY, SINGLE PASSLS ARE SEPARATELY MADE
THROUGH THE BACKGROUND MODULES (BKMOD).

WRITE BUFFER ROTATION:

WRITF  BUFFER ROTATION wILL OCCUR IF THE OPERATION IS ENABLED:
ROTATION 1S INITIALLY ENARBLED BY DEFAULT, DISABLED VIA A ROTOF¥
COMMAND, AND RE-ENABLED BY A ROTON COMMAND.

INITIAL PROGRAM RELOCATION:

AS STATED, IF BOTH ADEGWUATE CORE AND A KT UNIT ARE AVILABLE AND THE KT
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IS ENABLED (1.E., BY DEFAULT OR A KTON COMMAND), THE MOVABLE#* PORTION
OF THE EXERCISER PRUGRAM wiLL BE PERIODICALLY KELOCATED; HOWEVER, AN
INITIAL RELUCATION ADDRESS MAY BE SPECIFIED BY THE USER (FORMAT 2).

IF AN INITIAL RELOCATION ADDRESS IS SPECIFIED BY THE USEK, CARE MUST
BE TAKEN TO ENSURE THAT THE ADDRESS CHOSEN SATISFIES THE MEMORY
REQUIREMENTS OF THE MOVABLE PURTIJON OF THE EXECISER IN RELATION TO THE
AVAILABILITY OF USABLE CORE., WITH THIS ASSURANCE, INITIAL RELOCATION
T3 THE NEAREST 32-WORD BOUNDARY OF THE ADDRESS wILL OCCUR PRIUR TO THE
EXECUTION UF THE MODULES.

ABORTING THE EXERCISER:

ONCE STARTED, THE OPT10ON MODULES WILL CONTINUE TO RUN ONTIL ABORTED BY
ONE OR MOUORE OF THE FOLLOWING OCZURRENCES (AT WHICH A SUM CUMMAND MAY
BE USED TO PROVIDE A RUN=TIME SUMMARY UF MODULE ACTIVITY):

A& CONTROL € (*C) IS ENTERED: CAUSING THE MONITUR T0 CEASE
EXECUTIUN OF THE OPTION MODULES, RETURN THE PRUGRAM 10 ITS
ORIGINAL MEMORY SPACE (IF NECESSARY) AND RETURN THE SYSTEM TO
CUMMAND MODE (CMD>).

. ALL MUODULES ARE DROPPED DUE TO MODULE ERRORS: CAUSING THE
MONITUR  TO RETURN THE PROGRAM TO ITS ORIGINAL MEMURY SPACE
(IF NECESSARY) AND RETURN THE SYSTEM TO COMMAND MUDE (CMD>).

. THE OCCURRENCE UF A FATAL ERROR (E.G,, TOO MANY SYSTEM ERRORS
UCCUR): CAUSING THE MONITOUR TO CEASE EXECUTION OF THF UPTION
MODULES, RETURN THE PROGRAM TO ITS URIGINAL MEMURY SPACE (IF
NECESSARY), AND RETURN THE SYSTEM TO CUMMAND MODE (CMD>).

RESTRICTIONS

.  THE RUN COMMAND MUST BE ENTERED IN CUMMAND MODE (CMD>).

. THE ADDRESS ARGUMENT (ADDR) HAS A MINIMUM RESTRICTIUN OUF OCTAL
£0,000%

THE ADDRESS ARGUMENT (ADDR) MUST SATISFY BOTH THE CORE REQUIREMENTS
(OF THE EXERCISER AND THt CORE AVAILABILITY OF THE SYSTkM,

ASSOCIATED MESSAGES

REFER TOQ SUBSECTIUN
EXAMPLES

*A PORTION OF THE EXECISEK PROGRAY ALWAYS RESIDES IN THE LOwEST 4K
WORDS UF MEMORY, WITHIN A RANGE UF 0=17776(8), AND IS NEVER RELOCATED,
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FORMAT 13

+RUN «CR> JSTART WITH A RELOCATIUN OFFSET OF 2ERQ
FORMAT 2t

+RUN 360000 <CR> sRELOCATE TO 360000 AND START

MONITOR RESPONSE:

RELOCATED TO 360000 ;RESPONSE TO VALID ADDRESS.
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! RUNL COUMMAND !

FUNCTION

THE RUN=LOCKED COMMAND (RUNL) IS USED TO INITIATE THE RUN HMODE (BSY>)
AND START THE OPTION MODULES. ONLY THOSE MODULES SELECTED FOR
EXECUTION WILL BE RUN,

THE RUNL COMMAND IS IDENTICAL TO THE RUN COMMAND WITH ONE EXCEPTION:
THE RUNL CUMMAND INHIBITS PERIODIC RELOCATION OF THE MUVABLE® PORTION
OF THE EXECISER PROGRAM BY LOCKING IN THE LOAD ADDRESS OR THE INITIAL
RELOCATION ADDRESS THAT MAY BE DEFINED BY THE USER.

FORMAT

GENERAL: RUNL (ADDR]
1. RUNL
INITIATE RUN MODE (BSY>), LOCK, AND START OPTION MODULES.
2. RUNL ADDR

INITIATE RUN MODE (8SY>), RELOCATE TO USER SPECLFIED ADDRESS
(ADDR), LOCK AND START OPTION MODULES.

CHARACTERISTICS

MODULE EXECUTION SEQUENCE:

WHEN A RUNL COMMAND 1S ENTERED, RUN MODE (BSY>) IS INITIATED, AND THE
SELECTED MODULES ARE EXECUTED AS FOLLOWS: FIRST, SINGLE PASSES ARE
SEPARATELY MADE THROUGH THE SPECIAL BACKGROUND MODULES (SBKMOD)?
SECOND, SINGLE PASSES ARE SEPARATELY MADE THROUGH THE NON=BACKGROUND
MODULES (NBKMOD): THIRD, THE BACKGROUND MODULES (BKMOD) WILL EXECUTE
A 1 ITERATION PASS? FOURTH, THME INTERRUPT=DRIVEN [/0 MODULES
(IOMOD,X,P AND R) ARE ENABLED; FINALLY, SINGLE PASSES ARE SEPARATELY
MADE THRUUGH THE BACKGROUND MODULES (BKMOD).

WRITE BUFFER ROTATION:

WRITE BUFFER ROTATION WILL OCCUR, FOR INITIAL RELOCATION, IF THE
OPERATION IS ENABLED. ROTATION 1S INITIALLY ENABLED BY DEFAULT,
OISABLED VIA A ROTOFF COMMAND, AND RE-ENABLED BY A ROTON COMMAND .
INITIAL PRUGRAM RELOCATION:

IF BUTH ADEQUATE CORE AND A KT UNIT ARE AVAILABLE, AND THE KT IS
ENABLED (I.E., BY DEFAULT OR A KTUN COMMAND), THE MOVABLE PORTION OF
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THE EXERCISER PROGRAM (AN BE INITIALLY RELOCATED TU AN ADORESS
SPECIFIED 8Y THE USER (FORMAT 2); WHEREUPON THE ADDRESS WILL BE
LOCKED AND NO FURTHER RELOCATION wILL UCCUR,

IF AN INITIAL RELOCATION ADDRESS 1S SPECIFIED BY THE USER, CARE MUST
BE TAKEN TO ENSURE THAT THE ADDRESS CHOSEN SATISFIES THE MEMORY
REQUIREMENTS OF THE MUVABLE PORTION OF THE EXECISER IN RELATION TO THE
AVAILABILITY OF USABLE CORE: WITH TH1S ASSURANCE, INITIAL RELOCATION
TO THE NEAREST 32-wORD BOUNDARY OF THE ADDRESS WILL BE MADE, [IHE
ADDRESS wILL BE LOCKED, AND EXECUTIUN OF THE MODULES wiLL OCCUR,

ABORTING THE EXERCISER:

ONCE STARTED, THE OPTION MOOULES wlLL CUNTINUE TO RUN UNTLIL ABORTED BY
ONE OR MORE OF THE FOLLOWING OCCURRENCES (AT WHICH TIME A SUM COMMAND
MAY RE USED TO PROVIDE A RUN=-TIME SUMMARY OF MODULE ACTIVITY):

« A CONTROL C ("C) IS ENTERED: CAUSING THE MONITOR TO CEASE
EXECUTION OF THE OPTION MODULES, RETURN THE PROGRAM TO ITS
ORIGINAL MEMORY SPACE (IF NECESSARY), AND RETURN THE SYSTEM
TO COMMAND MODE (CMD>),

« ALL MODULES ARE DROPPED DUE TO MODULE ERRURS: CAUSING THE
MONITOR TO RETURN THF PROGRAM TO ITS ORIGINAL MEMURY SPACE
(IF NECESSARY), AND RETURN THE SYSTEM T0O COMMAND MODE(CMD>).

. THE OCCURRENCE OF A FATAL ERROR (E,G., TOO MANY SYSTEM
ERRORS) ¢ CAUSING THE MONITUR TO CEASE EXECUTIUN OF THE
OPTION MODULES, RETURN THE PRUGRAM TO 115 ORIGINAL MEMORY
SPACE (1F NECESSARY), AND RETUR# THE SYSTEM TO COMMAND MODE
(CMD>) .

RESTRICTIONS

+« THE RUNL COMMAND MUST BE ENTERED IN COMMAND MODE (CMD>),

« THE ADDRESS ARGUMENT (ADDR) HAS A MINIMUM RESTRICTION OF OCTAL
20,000%,

. THE ADDRESS ARGUMENT (ADDR) MUST SATISFY BOTH THE CURE
REQUIREMENTS OF THE EXERCISER AND THE CORE AVAILABILITY OF THE
SYSTEM,

ASSOCIATED MESSAGES

REFER TO SUBSECTIUN

EXAMPLES

*A PORTION OF THE EXERCISER PROGRAM ALWAYS RESIDES IN THE LOWEST 4K
WORDS OF MEMORY, WITHIN A RANGE OF 0~17776(8), AND 1S NEVER RELOCATED,
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FORMAT 1t
+RUNL <CR> $START WITH A RELOCATION OFFSET OF
$ZERQO LUCKED.
FORMAT 2:
+RUNL 360000<CR> JRELUCATE TO 360000, LUCK AND START.

RELOCATED TO 360000 ;RESPOUNSE TO VALID ADDRESS.
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! SEL COMMAND !

FUNCTION

THE SELECT COMMAND (SEL) ALLOWS ALL MODULES, OR A SINGLE SPECIFIED
MODULE, TO BE SELECTED FOR EXECUTION,

FORMAT

GENERAL: SEL {MODULENAME)
1. SEL
SELECT ALL MODULES FOR EXECUTION,
2. SEL MODULENAME
SELECT THE SPECIFIED (MODULENAME) MODULE FOR EXECUTION,

CHARACTERISTICS

WHEN THE EXERCISER IS INITIALLY LOADED, ALL MODULES ARE AUTOMATIZALLY
SELECTED FUOR EXECUTION; THKIS IS THE DEFAULT CONDITION. HUWEVER, IF
THE USER DESIRES TO RUN A SINGLE MUOULE, THE REMALN{NG MUDULES MUST BE
DESELECTED AND, IF THE USER DESIRES TO RUN ALL MODULES EXCEPT ONE, THE
EXCEPTION MUST BE DESELECTED, THUS, THE SELECT COMMAND (SEL) 1S
GENERALLY USED IN CONJUNCTION WITH A DESELECT COMMAND (DES). THE
LATTER ALLOwS ALL MODULES, OR A SPECIFIED MODULE, TO BE DESELECTED,

EXAMPLE: TO SELECT ONE MODULE:

DES JDESELECT ALL MODULES

SEL MODULENAME ;SELECT NAMED MODULE

EXAMPLE: TO SELECT ALL BUT ONE MODULE,

SEL ?SELECT ALL MODULES

DES MODULENAME ;DESELECT NAMED MODULE

RESTRICT10NS

THE MODULENAME ARGUMENT MUST BE FIVE CHARACTERS IN LENGTH,

ASSOCIATED MESSAGES
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REFER TO SUBSECTION

EXAMPLES
FORMAT 1:
«SEL<CR> 3SELECT ALL MODULES
FORMAT 23
+SEL DCAAOKCR> $SELECT MODULE DCAAC
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! SUM COMMAND !

FUNCTION

THE SUMMARY COMMAND (SUM) IS USED TO OUTPUT A SUMMARY MESSAGE FOR EACH
RESIDENT MODULE, UR A SPECIFIED MODULE, CONCERNING: MODULE IDENTITY;
CURRENT STATUS; THE DECIMAL NUMBER OF PASSES, HAKD ERRURS, SOFT
ERRORS, SYSTEM ERROKS AND POUWER FAILURES, THE LAST TwO ITEMS wILL NOT
BE OUTPUT IF ONLY A SINGLE MODULE IS SPECIFIED.

FORMAT

GENERAL: SUM [MODULENAME)
1. SUM
DUTPUT SUMMARY MESSAGE FOR EACH RESIDENT MUDULE.,
2. SUM MODULENAME

OUTPUT SUMMARY MESSAGE LINE FUR THE SPECIFIED (MODULENAME)
MODULE.

CHARACTERISTICS

A SUM COMMAND MAY BE ENTEKED 1IN THE RUN MODE (BSY>) PRUVIDING A
SUMMARY MESSAGE THAT 1S FORMATTED AS FULLOWS:

(MOD NAME) AT VA: (ADDR) STAT (STAT wD) PASS (¥NUM) HRDERRS (NUM)
SFTERRS (NUM)

SYSTEM FRRORS: (NUM) POWER FAILS: (NUM)

MODULENAME ¢
THE F1VE=CHARACTER MODULENAME INIDCATES THE FOLLOwING:

R K A

- o

=e======COPY NUMBER (0~7)

0
:
]
]
]
[l

se=ecece=VERSION LETTER
=~=1DENTIFIER LETTERS

ADDRF.SS:

THE VIRTUAL ADDRESS DEFINES THE FI1RST WORD OF THE MODULE (l.E.,, WORD
ZERQ OF THE HEADER),
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STATUS WOKD:

WITH THE EXCEPTION OF BITS 11, t3 AND 14, THE REMAINING BI1S nF THE
16=BIT STATUS WORD (00=15) ARE USED TU DEFINE THE MODULE TYPE (I.E,,
INPUT/0UTPUT, BACKGROUND, ETC.), BITS 11, 13 AND 14 ARE USED 10
DEFINE THE CURRENT STATUS OF THE MODULE (I.E., ACTIVE, DROPPED, uR
SELECTED), AS FOLLUWS:

. EXCEPTING BITS 11, 13 AND 14: ALL PRITS CLEARED (000000)
INDICATES A SPECLAL BACKGROUND MODULE (SBKMUD).

« EXCEPTING BITS 11, 13 AND 14: RIT 04 SET (000020) INDICATES
A BACKGRUUND MODULE (BKMOD).

+ BIT 11 SET INDICATES THE MODULE 1S ACTIVE.

. EXCEPTING BITS 11, 13 AND 14: RIT 09 SET (001000) INDICATES
A NON=BACKGROUND MODULE (NBKMOD),

. EXCEPTING BITS 11, 13 AND 14: BRITS 10 AND 15 SET (102000)
INDICATES A PARTIALLY RESTRICTED I/U MODULE (10MUDP).

. EXCEPTING BITS 11, 13 AND 14: 8ITS 10, 12 AND 15 SE1
(104000) INDICATES A RESIRICTED 1/U MODULE (IUMUDR).

. EXCEPTING BITS 11, 13 AND 14: BITS 12 AND 1S SET (110000)
INDICATES AN EXTENDED T1/0 MODULE (10MODX).

+ BRIT 13 SET INDICATES THAT THE QODULL HAS BEEN DRUPPED,

« BIT 14 SET INDICATES THAT 1HE MODULE HAS BEEN SELECTED.
NUMBER ¢
ALL NUMBER ITEMS THAT ARE OUTPUT HAVE A MAXIMUM RANGE OF ¢IVE DECIMAL
DIGITS.

RESTRICTIUNS

THE MUDULENAME ARGUMENT MUST BE FIVE CHARACTERS IN LENGTH.

ASSOCIATED MESSAGES

REFER TO SUBSECTION EXAMPLES

FORMAT 13
+SUM <TR> $SUMMARIZE ALL MODULES

MONITUR RESPONSE:
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SUMMARY AT RUNTIME: 000:02:52%¢

LPAEO AT VA: 053734 STAT 150000 PASS #00000 HRDERRS 00000
SFTERRS 00000

TCAFO AT VA: 055310 STAT 150000 PASS ¥00000 HRDERRS 00000
SFTERRS 00000

SYSTEM ERRORS: 00000 POWER FAILS: 00000
FORMAT 2
+SUM RKAFO <CR> JSUMMARIZE MODULE RKAFO,

MONITOR RESPONSE:

RKAFO AT VA: 054524 STAT 150000 PASS #00000 HRDERRS 00000
SFTERRS 00000

«TIME ENTRY WILL ONLY OCCUR IF A REAL<TIME CLOCA 1S AVAILABLE TU THE

SYSTEM,
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! SWR COMMAND !

FUNCTION

THE SWITCH-REGISTER CUMMAND (SWR) IS USED TO QUTPUT THE CONTENTS OF
THE SOFTwARE SWITCH REGISTER (SR), FUR ANALYSIS AND/OR REPLACEMENT.

FORMAT
GENERAL: SWR {NUMBER]
1. SwR
OUTPUT THE CURRENT CONTENTS UF THE SOFTWARE SWITCH REGISTER,
2. SWR NUMBER
REPLACE (NUMBER) THE CONTENTS OF THE SOFTWARE SWITCH REGISTER
AND OUTPUT THE SAME,
CHARACTERISTICS

cercemccevanaan

THE SWR COMMAND CONDITIONS THE 16=BIT SOFTWARE SWITCH REGISTER TO
PROVIDE A COMBINATION OF THE RUN-[IME FEATURES DESCRIBED IN SURSECTION

3.3.3.1.

ASSUCIATED MESSAGES

REFER TO

EXAMPLES

FORMAT

SURSECTION

13

- SWREKCR> $OUTPUT CONTENTS UF SwWR.

MONITOR RESPONSE:

SWR/ 112000 ;REFER TO SUBSECTION 3.3.3.1 FOR DRCODE.
FORMAT 2:
+SAR 053401<CR> $PLACE 053401 IN SWR AND OUTPUT SAME

MONITOR RESPONSE:

SWR/ 053401 $REPLACEMENT VERFICATION,
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<3.3.3 OPERATOR MODIFICATIONS

NECESSARY MODIFICATIONS TO MONITOR AND/OR OPTIUN MODULE LOUCATIONS ARE
INITIATED IN COMMAND MODE (CMD>) AND ACCUMPLISHED VIA THE USE OF THE
MODIFY COMMAND (MOD),

3.3.3.3.1 MONITUR MODIFICATIONS

3.3.3.3.2 OPIION MODULE MODIFICATIONS

ALTHOUGH A USER MAY MODIFY ANY LOCATION WITHIN AN OPTION MODULE V1A
THE MOD COMMAND, THE MOST COMMON MODIFICATIONS ARE RELATED TU CHANGES
ODESIRED IN TEST CRITERIA (I1.E., DEVICE AND VECTUR ADDRESS CHANGES, BUS
PRIORITY LEVEL CHANGES, ETC.). SUCH CHANGES ARE ACCOMPLISHED BY TIHE
ALTERATION OF SELECTED AND SPECIFICALLY LABELLED WORDS THAT AKE
CONTAINED IN THE MODULE INTERFACES (HEADERS), THE FOLLUWING
INFORMATION PERTAINS TO THE FORMATTING AND USE OF THESE SELECTED
WORDS,

WORD 6 (ADDR): DEVICE/OPTION INIBUS ADDRESS

MODULE HEADER WORD 6 (ADDR) MUST SPECIFY THE UNIBUS ADDRESS FOR THE
FIRST DEVICE OR OPTION TO BE TESTED. IF MORE THAN ONE ADDRESS IS
REQUIRED, ADDR WILL SPECIFY THE FIRST OF A CONTIGUUUS GRUUPING,

HEADER WORD 6 (ADDR) EXAMPLF:

CMD> MOD WXYZO 6<CR>

523467000000 172460<CR> $1ST DEVICE ADDKRESS.

CMD>

WORD 10 (VECTOR): DEVICE/OPTINON VECTOR ADDRESS

MODULF HEADER WORD 10 (VECTOR) MUST SPECIFY THE VECTOR ADDRESS FOR THE
FIRST DEVICE OR OPTION TO RE TESTED, IF MURE THAN ONE ADDRESS IS
REQUIRED, VECTOR WILL SPECIFY THE FIKST OF A CONTIGUOUS GRUUPING.

HEADER WOKD 10 (VECTOR) EXAMPLE:

CMD> MOD WXYZO 10<CR>

52350/000000 230<CR> #1ST DEVICE VECTUK,

CMD>
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WORO 12 (BR1,BR2): BUS PRIUDRITY LEVELS

MUDULE HEADER %ORD 12 (BR1,BR2) SPECIFIES, VIA THE HIGH ORUVER  (BR1)
AND LOW ORDER (#R2) BYTE RESPECTIVELY, THF PRIGRITY LEVELS REWQUIKED BY
INTERRUPT-DRIVEN DEVICES. NORMALLY, ONLY BR1 WILL BE KEQUIRED.,

HOWEVER, BR2 MUST BE SPECIFIED IF THE DEVICE IS CAPABLE UF SEPARATE
LEVELS OF INTERRUPT.

HEADER WORD 12 (BR1,RR2) EXAMPLE:

CMD> MOD wXYZ0 12<CR>

523527000000 300<CR> $1ST BR LEVEL IS PRTY6,

TMnD> $2ND BR LEVEL IS UNUSED.

WORD 14 (DVIDL): DEVICE INDICATOR COUNT

MODULE HEADER WORD 14 (DVID1) INDICATES THE TUTAL NUMBER OF ACTIvVE
DEVICES TO BE TESTED (UP TO 16) VIA THE NUMBER OF RITS THA1 ARE SET
(1) IN THE WORD. THE WORD ALSU SPECIFIES THE DEVICE(S) SELECTEWD
(0~15) VIA THE CORRESPONDING WEIGHT OF THE BIT POSITIONS.

HEADER WORD 14 (DVID1) EXAMPLE:

CMD> MOD wXYZ0 14<CR>

523547000000 3<CR }DEVICE INDICATOR ONE SPECIFIES THAT
SSewsccscene $DEVICE U AND DEVICE 1 (0 000 QU0 00y
CMD $000 011) ARE TO BE TESTED.

WORDS 16=-24 (SR1-5K4): MODULE SWIICH REGISTERS

MODULE HEADER WORDS 16 THROUGH 24 (SR1, SR2, SR3, SR4) LUCATE THE FUUR
16-8IT SOFTWARE SWITCH REGISTERS AVAILABLE TO EACH MODULE, THESE
REGISTERS ARE PRUVIDED FUR GENERAL=PURPOSE PROGRAM SWITCHING AND AWE
USED TO ODEFINE UNIQUE DEVICE OPTIONS AND/UR TO POINT TU SPLIIFIC
MODULE ROUTINES,

HEADER WORD 16 (SR1) EXAMPLE:

CMD> MOD WXY20 16<CR>

523567000000 100000<CR> 3SOFTWARE SWITCH REGISTER UNE 1S OPEN,

CMD>

WORD 36 (ICONT): ITERATION CONSTANT
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MODULE HEADER WORD 36 (ICOUNT) INDICATES THE NUMBER OF TIMES THAT A
MODULE WILL BE RUN PRIOR TO AN END=OF=-PASS AND MAY BE CONFIGURED AT
THE USER'S DISCRETION.

HEADER WURD 36 (ICONT) EXAMPLE:

CMD> MDD WXYZO0 36<CR>

52376/004000 100<CR> COUNT PROVIDES 64 DECIMAL PASSES,

CMD>

3.3.3,4 MESSAGE PRINT~OUTS
MESSAGE PRINT~OUTS MAY BE DIVIDED INTO THE FOLLOWING THREE CATEGURIES:

+« KEYBOARD ERROUOR MESSAGES: WHICH INDICATE AN [NAPPROPRIATE USE
OF THE KEYBOARD COMMANDS (REFER TO SUBSECTION 3,3.3,2.2),

. NORMAL RUN=TIME MESSAGES: WHICH INDICATE THE OCCURRENCE AND/OR
COMPLETION OF NORMAL FUNCTIONS UOF THE PROGRAM,

. RUN=TIME ERROR MESSAGES: AHICH INDICATE ABNURMAL OCCURRENCES
WITHIN THE PROGRAM AND/OR ITS ASSOCIATED DEVICES,

3.3.3.4.1 NURMAL RUN=TIME MESSAGES

THERE ARE F1VE NURMAL RUN=-TIME MESSAGES THAT CAN BE GENERATED BY ANY
RTE PROGRAM:

« FEND OF PASS PRINTOUT

« MODULE DROPPEL PRINTOUT
» ASCII MESSAGE PRINTOUT
. RELOCATED TO PRINTUUT

« POWER FAILURE PRINTOUT

END OF PASS PRINTOUT

END OF PASS IS AN OPTIONAL MESSAGE, THE GENERATION OF wHICH WHEN
ENABLED BY THE SETTING OF BIT TWELVE IN THE SUFTWARE SWITCH REGISTER
(SR12 = 1) INDICATES THAT A COMPLETE PASS THROUGH A SPECIFIC MODULE
HAS BEEN COMPLETED. HUWEVER, DUE TO THE POSSIBILITY THAT THE
GENERATION OF THE PRINTOUT MAY SIGNIFICANTLY DECREASE THRUUGHPUT, THE
MESSAGE IS NORMALLY INHIBLITED (SR12 = 0), IN ANY CASE, FOLLUWING THE
GENERATIUN OF AN END OF PASS PRINTOUT, A REEXECUTION OF IHE SPECIFIED
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MODULE wILL OCCUR EXCEPT WHEN THE PASS IS COMPLETED FOR A BACKGROUND
MODULE, IN WHICH CASE THE MONITOR WwILL START EXECUTING THE NEXT
BACKGROUND MODULE.

THE END OF PASS PRINTOUT IS AS FOLLOwS:
CPAFO END PASS #00034, RUNTIME: 000:11:37 PSTIME: 000:00:37
WHERE:

CPAFO IDENTIFIES THE MODULE AND END PASS WNNNNN DEFINES THE DECIMAL
NUMBER OF COUMPLETED PASSES. RUNTIME/PSTIME HRS:MINS:SECS
RESPECTIVELY DEFINE THE TOTAL RUN AND PASS TIMES (ZEROED IF A
SYSTEM CLOCK IS NOT AVAILABLE).

MODULE OKROPPED PRINTOUT

A MUDULE DROPPED PRINTOUT MAY RE INITIATED BY A MODULE FUR ITSELF VIA
AN  END CALL OR MAY BE GENERATED BY THE MUNITOR AS A CUNDITIONED
RESPUNSE (E.G., VIA SWITCH REGISTER SETTINGS) TO ERRORS OCCURING
wITHIN A  MUDULE. IN EITHER CASE, FULLUWING THE PRINTOUT, A MODULE
THAT HAS BEEN DRUPPED CANNOT BE REEXECUTED UNTIL COMMAND MODE(CMD>) 1S
RE=ENTERED VIA ~C AND RUN MODE(BSY>) 1S REINITIATED VIA RUN OK RUNL
CUMMAND, AVAILABLE TO THE PROGRAM.

THE MODULE OROPPED MESSAGE IS CONDITIONALLY GENERATED AS FOLLOWS:

« VIA AN END CALL, FOLLOWING THE UCCURRENCE OF A CUWDITINN THAT
THE MODULE DEFINES AS ABNORMAL (E.G., NO DRIVES AVAILABLE).

« VIA THE MONITOR, IF THE TOTAL NUMBER OF ALLOwABLE SYSTEMS
ERRORS (I,E., FOUR) FOR THE MODULES IS EXCEEDED.

. VIA THE MONITOR, IN CONJUNCTION WITH THE SETTING OF SOFIWARE
SWITCH REGISTER BIT 15 (SR15 = 1), FOLLUWING THE OCCURRENCE OF
AN ERROR (WHETHER ACKNOWLEDGED BY PRINTOUT OR NOID.

. VIA THE MONITOR, IF SOFTWARE SWITCH REGISTER BIT 14 IS RESET
(SR14 = 0) AND THE 20TH HARD OR 40TH SOFT ERROR HAS OCCURRED
(WHETHER ACKNOWLEDGED BY PRINTOUT OR NOT). IF BIT 14 18 SET
(SR14 = 1), THE MESSAGE WILL NOT BE PRINTED AND THE MODULE WILL
NOT BE DROPPED.

THE MUDULE OROPPED PRINTOUT IS AS FOLLUWS:
CPAFO DROPPED AT APC XXXXXX
WHERE :
CPAFU IDENTIFIES THE DROPPED MODULE AND APC XXXXXX DEFINES THE

ASSEMBLED PROGRAM COUNTER ADDRESS (AS OPPUSED TU THE PHYSICAL
ADDRESS) WHERE THE DROP DCCURRED.
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ASCI1 MESSAGE PRINTOQUT

IN ADDITION TO STANDARD MESSAGE GENERATION, THE MONITOR PRUVIDES EACH
MODULE WITH AN ASCII MESSAGE CAPABILITY WHICH MAY BE USED TO KEPORT
CONDITIONS AND/OR STATISTICS. TYPICAL ASCII MESSAGE PRINTUUTS ARE AS
FOLLOwS:

LPAAOD PA XXXXXXXX APC YYYYYY PASS® NNNNN JDEFINING: 22-81T
PHYSICAL ADDRESS (PA UF
JMODULE  LPAAO, 18=BIT
ASSEMBLED PROGRAM
$COUNTER (APC) ADDRESS,
AND DECIMAL NUMBER
3OF COMPLETED PASSES,

RKAAOD PA XXXXXXXX APC YYYYYY PASSH NNNNN $SAME DATA AS ABOVE
WITH TEST INFORMATIONG:

DATA FRANSFERS: XXXXXX sDECIMAL NUMBER OF 1/0
TRANSFERS

SOFT ERRORS: YYYYYY :DECIMAL NUMBER OF
RECUVERABLE ERRORS

HARD ERRORS: 222221 sDECIMAL NUMBER QF

UNRECOVERABLE ERROUKRS

LP IS OFF LINE JLINE PRINTER STATUS
RELOCATELD TO PRINTOUT
WHEN THE ENTIRE EXERCISER PROGRAM IS RELOCATED IN MEMURY, AS DESCRIBED
IN  THE RUN AND RUNL COMMAND ANALYSIS, A RELOCATED TO MESSAGE IS
GENERATED WHICH INCLUDES THE PHYSICAL ADDRESS TO WHICH RELOCATION HAS
OCCURRED:

RELOCATED TO XXXXXX00

WHERE: XXXXXX00 IMPLIES A 22-BIT OCTAL PHYSICAL ADDRESS TO wHICH
RELUCATION HAS OCCUKED.

POWER FAILURE PRINTOUT

FOLLOWING A POWER FAILURE, WHEN A RESTART IS INITIATED, THE ORIGINAL
MODE OF OPERATION IS REACTIVATED (1.E,, BSY> OR CMD> MODE) AND THE
POWER FAILURE MESSAGE IS OUTPUT, AS FOLLOwS:

POWER FAILURE OCCURRED
ALTHOUGH THIS PRINTUUT PROVIDES AN AWARENESS OF A MALFUNCTION, IT 1S A

NORMAL MESSAGE AS (OPPOSED TU AN RTE ERROR MESSAGE WHICH wOULD INDICATE
AN ERROR BY RTF SOFTWARE.
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3.3.3.4.2 KTE RUN=TIME ERROR MESSAGES

THERE ARE TEN RTE RUN~TIME ERROR MESSAGES THAT CAN BE GENERATED BY AN
RTE PROGRAM:

. SYSTEM FRRUR PRINTOUT

. SUFT ERROR PRINTOUT

. HARD ERROR PRINTOUT

. EXTENDED SUFT ERROR PRINTQUT

«  EXTENDED HARD ERRUR PRINTOUT

. DATA ERROR PRINTUUT

+ MONITOR DATA ERROR PRINTQUT

o MEMORY MANAGEMENT ERROR PRINTOUT
« MEMURY PARITY ERROR PRINTOUT

. BAD VECTOR PRINTOUT

SYSTEM ERROR PRINTOUT

A SYSTEM FRKROP MESSAGE IS OUTPUT WHENEVER A BUS ERKUR TRAP, TO
LOCATION FOUR, OR A RESERVED INSTRUCTIUN TRAP, TO LOCATION TEN,
NCCURS. THE MESSAGE PRINTOUT IS AS FOLLOWS:

*x%% SYSTEM ERROR #%3¢
VECTOR PC+ AULDR PSw SP ERCT
AARAAA BBBBBB CCCCCC ODDDDD EEEEKE FFFFFF

AT GGGGG HHHHHH

WHERF :
AAARAA - 15 000004 [F BUS ERROR TRAP AND 00001C¢ IF RESERVED
INSTRUCTIUN TRAP,
BBBBBB - 15 PROGRAM COUNTER ADDRESS PUSHED ON STACK AT TIME
UF FAILURE,
cceccec = 1S ACTUAL PHYSICAL ADDRESS OF ERROR., IF NU RELOCATION,

CCCCCC = BBHARS,

DDDODD = IS PROCESSUR STATUS WURD AT TIME OF FAILURE.

EEEEKE = 15 CONTENTS (VIRTUAL ADDR,) OF STACK PUINTER REGISTER
AT TIME OF FAILURE,

FFFFFF = 15 THE SYSTEM ERROR COUNT IN DECIMAL,

GGGGGG = IS MUDULE NAME, IF ERRUR OCCURRED WITHIN AN
OPTION MODULE.,

HHHHHA = 15 ASSEMBLED PRUGRAM CUUNTER (APC) ADDRLSS, IF ERROR
OCCURRED IN OPTION MUOULE,
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ONCE THE SYSTEM ERROR MESSAGE HAS BEEN OUTPUT, THE MUNITUR WILL CAUSE
THE FOLLOWING:

« I1F, WHEN THE ERROR OCCURRED, THE SYSTEM WAS IN CUMMAND MODE
(CMD>), IT WILL REMAIN IN CUMMAND MOLE,

. [IF, WHEN THE ERROR OCCURED, THE SYSTEM WAS IN RUN MODE
(BSY>), OR IN CHAIN MODE, RUN MODE WILL BE REINITIATED.
MOREOVER, PASS COUNT AND ERROR COUNT DATA WwILL NOT BE
CLEARED,

FOR ADDITIONAL MESSAGE PUSSIRILITIES REFER TO SECTION ENTITLED:
SPECI1AL SYSTEM ERROR PRINTOUTS,

SOFT AND HARD ERROR PRINTOUTS

IN REGARD TO AN UPERATING SYSTEM, SOFT ERRORS ARE RECOVERABLE AND HARD
ERRORS ARE NOT, IN REGARD TO AN EXERCISER PROGRAM, SOFT AND HARD
ERRUR MESSAGE INFORMATION IS IDENTICAL, WITH AN EXCEPTION ONLY TO TYPE
(I.E., SOFT OR HARD},

THE FOLLOWING IS AN EXAMPLE OF A HARD ERROR PRINTOUT:

ABCDO PA XXXXXXXX APC YYYYYY PASS® NNNNN HARD ERR# NNNNN
CSRA AARAAA CSRC CCCCCC STATC SSS5SSS ERRTYP NNNNN

#HERE:

ABCDO = IS NAME OF FAILING MODULE

PA XXXXXXXX ~ IS ACTUAL 22-BIT PHYSICAL ADDRESS OF
ERRJR CALLS

APC YYYYYY = IS ASSEMBLED PC uF ERROR CALL

PASSENNNNN = 1S DECIMAL PASS NUMBER UURING WHICH
ERROR OCCURRED.

HARD ERRENNNKNN = IS TOTAL DECIMAL NUMHBER OF HARD EKRORS
ENCOUNTERED,

CS5RA AARAAA - IS ADDRESS OF CONTRUL STATUS REGISTER
FOR FAILING DEVICE (IF ANY).

CSRA ccCceec = IS CONTENTS OF DEVICE CSR (IF ANY),

STATC S$85SSS = I8 CONTENTS OF DEVICE STATUS REGISTER
(IF ANY).

ERRTYP NANNNN - IS OCTAL CODE wHICH DEFINES THE TYPE UF

ERRJR (FOR MEANING OF CUDE REFER TO
DEC/X11 CROSS REFERENCE MANUAL).

LOCATING TIHE ERROR CALL THAT EVOKED THE MESSAGE:

REFERRING TU THE LISTING THE USFR MAY LOCATE THt CALL WHICH EVNKED THE
ERROR MESSAGE, BY REFERENCING THE ADDRESS DEFINED BY THE ASSEMBLED
PROGRAM COUNTER (APC YYYYYY) PRINTOUT., TO FACILITATE THIS TASK, ALL
ERROR CALLS ARE CLEARLY EMPHASIZED AITHIN THE LISTING BY A BUUNDARY UF
ASTERISKS (%),

EXTENDED SOFT AND HARD ERROR PRINTOUTS
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EXTENDED SUFT AND HARD ERROR MESSAGES COUNTAIN THE SAME INFORMATION
DESCRIBED FOR SOFT AND HARD ERROR PRINTOUTS. wITH AN EXTENDED
PRINTOUT, UNE OR MUKE ADDITIONAL LINES OF &RKUR INFURMATITON ARE
PROVIDED wHICH MAY CONSIST OF P TO EIGHT OCTAL VALUES PER LINE. THE
MEANING OF THIS ADDITIONAL DATA, FOR THE MODULE SPECIFIED, MAY BE
FOUND IN THF DEC/X11 CROSS REFERENCE MANUAL,

THE FOLLUWING IS AN EXAMPLE OF AN EXTENDED HARD ERROR PRINTUUT:

ABCDO PA XXXXXXXX APC YYYYYY PASS# NNNNNHARD ERRE® NNNNM
CSRA AAAAAA CSRC CCCCCC STATC S55S5SSS ERRTYP NNNNN
XXXXKX  XXXXXX  XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX

LOCATING THE ERROR CALL THAT EVOKED THE MESSAGE IS ACCHMPLISHED IN THE
MANNER DESCKRIRED IN SOFT AND HARD ERROR PRINTOUTS.

DATA EKRQR PRINTOUT

WITH THE EXCEPTION OF EXTENDED I[/0 MUDULES (I0MUDX), ALL TEST MODULES
REPURT DATA TRANSFER ERRORS VIA A DALA ERRUR PRINTQUT, THAT IS INVOKED
B8Y A DATERS CALL. THE MESSAGE 1S AS FOLLUWS:

DCAAD PA XXXXXXXX APC YYYYYY PASSH MMMMM ERRS NNNNN  UATA ERFOR
CSKA AAAAAA S/f BHBRBB WAS WWwWwwAw WRADR DDDDLD RDADR EREEEF

WHERE

DCARO - IS NAME OF FAILING MODULE.

PA XXXXXXXX - IS 22-BIT PHYSICAL ADORESS OF DATERS
CALL

APC YYYYYY - IS ASSEMBLED PC ADDRESS OF DATEKS CALL,

PASS NNNNN - IS DECIMAL PASS NUMBER DURING WHICH
FRROR OCCURRED.

ERR  NNNNN ~ IS TUTAL DECIMAL ERKQR COUNT FUR CURRENT
TEST RUN.

CSRA AAARAA - 1S ADDRESS OF CONTROL STATUS REGISTER
FOR FALLING DEVICE.

$/8 BBBHBBH ~ IS GDOD EXPECTED OLATA,

WAS WhARWA = IS BAD OBTAINED DATA,

wRADR DDDDLD = 1S wRITE ADDRESS UF GUOD AND FEXPECTED
DATA.

RDADR EEEEEER - IS READ ADDRESS OF BAD AND OBTAINED
DATA.

LOCATING THE DATERS CALL THAT EVOKED THE ERRUR MESSAGE:

REFERRING TO THE LISTING, THE USER MAY LOCATE THE CALL THAT EVOKED THE
ERROR MESSAGE BY REFERENCING THE ADDRESS DEFINED BY THE ASSEMBLED
PROGRAM CUUNTER (APC YYYYYY) PRINTOUT. TO FACILITATE THIS TASK, ALL
DATERS CALLS ARE CLEARLY EMPHASIZED WITHIN THE LISTING BY A BOUNDARY
OF ASTERISKS(#%),
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MONITOR DATA ERROR PRINTOUT

PATA TRANSFER ERRORS ASSUCIATED WITH EXTENDED I/0 MUDULES (10MODX) ARE
DETECTED BY THE MUNITOR VIA A CHECK DATA CALL (CDATAS) REQUEST, THIS
IS NECESSARY BECAUSE THE MODULES ARE NOT MAPPED CONTIGUOUSLY WITH
THEIR WRITE BUFFERS. THUS, THE DATA CANNOT BF CHECKED DIRECTLY, 1IN
ANY CASE, A MONITOR DATA ERROR MESSAGE 1S SIMILAR TU A DATA ERRUR
PRINTOUT EXCEPT FUR THE FOLLOWING INTERPRETATIONS AND ADDITIONS:

« ALL ERRORS DETECTED WITHIN A GIVEN TRANSFER (E.G., A 256 wORD
BLOCK) WILL BE COUNTED AS A SINGLE ERROR (1.E., ERR¥ 00001),

. THE COUNT WILL NOT BE INDICATED UNTIL EACH ERRUR HAS BEEN
REPORTED BY A SEPARATE PRINTOUT., THE REPORTING UF ALL ERRORS
DEPENDS UN THE SETTING OF SR10 (SR10 = 1), IF THE SWITCH IS
CLEARED (SR10 = 0), ONLY THREE SUCH ERRORS WILL BE REPOKTED.

« AN ADDITIONAL SUMMARY MESSAGE IS PRUVIDED wHICH DEFINES THE
TUTAL DECIMAL NUMBER OF ERRURS THAT HAVE OCCURRED DURING THE
TRANSFER.

THE MONITUR CHECK DATA ERRQR PRINTOUT 1S AS FOLLOwWS:
RKAFO PA XXXXXXXX APC YYYYYY PASS® NNNNN ERR® NNNNN DATA ERROR
CSRA AAAAAA S/B BBBBHH WAS WwwWww WRADR DDDDDU RDADR EEEEEE
RKAAQ HAD NNNNN ERRUOKS OUT OF 256 wORDS READ

MEMORY MANAGEMENT ERRUR PRINTOUT

ABORTS AND TRAPS GENERATED BY THE MEMORY MANAGEMENT UNIT (KT11) ARE
VECTORED THROUGH VIRTUAL LOCATION 250, THE MEMORY MANAGEMENT STATUS
REGISTERS (SRO THROUGH SR3) ARE USED TU DIFFERENTIATE AN ABORT FHROM A
TRAP, DETERMINE WHY ONE UR THE OTHER OCURRED, AND ALLOW FUR A PROGRAM
RESTART.

THE FOLLOWING PRINTOUT ACCOMPANIES A MEMORY MAMAGEMENT ABORT OR TRAP:

5% KT TRAP $%#

SRO SR2 s IDENTIFIES SRO AND SR2
cceeee ceeece ;CONTENTS OF SRO AND SR2

SR1 SRk3 $1F SR1 AND SR3 ARE AVAILABLE,
CCccTee cceece :CONTENTS OF SR1 AND SR3

MEMORY PARITY ERROR PRINTOUT

ABURTS AND TRAPS GENERATED BY MAIN UR CACHE MEMORY PARITY ERRORS Uk
MAIN MEMORY ECC ERRURS ARE VECTORED THRUUGHR VIKTUAL LOCATION 114. THE
CONTROL STATUS REGISTER (CSR) WILL CONTAIN THE FAILURE INFORMATION,

THE FULLOWLING PRINTOUT ACCUMPANIES A MEMORY PARITY OR ECC ERRUR:

#%%% TRAP THROUGH VECTOR 114 *¢%%
CSR CONTENTS ;AAAAAA = ADDRESS UF CSR(PARITY OR ECC)
AAAAAA BBABBA :BBB8BBB = CONTENTS OF CSR
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BAD VECTOR PRINTOUUT

THE BAD VECTUR MESSAGE INDICATES THAT THE ADDRESS PUINTER IS INVALID
SINCE AN INTERRUPT SERVICE RUUTINE CANNUT BE LOCATED. TH1S ERROR wILL
NOT INTERFERE wlTh THE OPERATION UF THE RTE HUWEVER, THE MODULE
CONTAINING THE FAULTY PUINTER wWILL NOT OUTPUT ON END-OF=-PASS AND wiILL
THEREFURE EVENTUALLY BE DROPPED IF A SYSTEM CLOCK IS AVAILLABLE, THE
MESSAGE 1S AS FOLLOWS:

BAD VECTUR: 200 JVECTOR 200 IS INVALIO FUR DEVICE
WHEN THE FAULTY MODULE IS FOUND, wORD 10 OF THE MODULE HEADER MAY BE
CHORRRECTED VIA HARDWAKE DOCUMENTATIUN OR MODULE ABSIRACT ANALYSIS.
SPECIAL SYSTE™ ERROR PRINLOUTS
IF A SYSTeM ERROR OCCURS IN A PDP-11/60 OR 11/70 PRUCESSOR (wITH AN
ASSOCIATED DEC/X11 MUNITUR), RELATED ERROR LOG MESSAGES ARE UUTPUT IN
ADDITIUN T THE STANDARD SYSTEM ERROR PRINTUUT PREVIOUSLY DESCRIBED,

FOR A PDP=11/60, THE FOLLOWING IS INCLUDED wITH THe SYSTEM ERRUR
PRINTOUT:

11760 ERROR LOG

JAM/XKXXXXX SRV/XXXXXX PBR/XXXXXX CUA/XXXXXX
FLG=INT/XXXXXX WHAMI/XXXXXX CDATA/XXXXXX CTAG=CPU/XXXXXX

WHERE $

JAm - IS JAM REGISTER STATUS

SRV - 1S SERVICE REGISTER OF STATUS

PRA - 1S PHYSICAL BUS ADDRESS REGISTER
(BITS 16,17}

cua - 1S MICROPROGRAM ADDRESS

FLG/INT - IS FLAG REQUEST REGISTER UF STATUS/LAST
INTERRUPT VECTOR SERVICED

WHAM] - 1S VARIOUS PRUCESSOR OPT1ON STATUS RITS

CDATA - IS CACHE MEMORY DATA wORD

CTAG/CPU - 15 CACHE MEMORY TAG DATA/HIT REGISTER

FOR A PDP~11/70, THE FULLUWING IS INCLUDED WITH THE SYSIEM ERRROR
PRINTOUT:

11770 ERRUR LOG

MEMERREG/XXXXXX CPUERREG/XXXXXX
ADDR/XXXXXXXX $ONLY JUTPUT If PARITY ERKOR

wHERF 3

MEMERREG - 1S MEMORY SYSTEM ERROR REGISTER
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CPUERREG - 1S CPU ERROF REGISTER
ADDR - 1S 22=BIT ADDRESS UF PARITY ERROR LOCATION

3.3.3.4.3 VEBIG RECUMMENDATIONS

THE FOLLOUwING MATERIAL 15 INTENDED TO INITIALLY PROVIDE A GENEKAL
COMMON=SENSE CHECK LIST FOK ANALYZING AND ISULATING FAULTS T:AT HA;
OCCUR DURING THE DEBUGGING OF A NEWLY CREATED RTE PROGRAM, THIS IS
FOLLOWED BY SEVERAL EXAMPLES OF BUIH PHUBLEMS THAT CAN OCCUR AND
DERUGGING PRUCEDURES THAT MAY BE APPLIED,

IF EREORS GCCUR DURING THE TESTING OF A NEWLY CREATED RTE PROGRAM, ONE
OF THE FOLLOWING MAY PROVE HELPFUL IN ISOLATING THE PROBLEM:

» CHECK SOFTWARE PARAMETER SUCH AS VCT, BR1, SRi, €TC...

. ELIMINATE THE PUSSIBILITY OF A PERIPHERAL ERROR BY CHANGING
TAPES, CLEANING HEADS, CHANGING DISK PACKS, ETC.

. IF A DEVICE FAILURE IS IWDICATED, TRY RUNNING A STAND=ALONE
DIAGNOSTIC.

« IF HARDWARE SYSTEM FAILURES ARE PERSISTENT AND/OR VARIED, IRY
RUNNING *THE PROGRAM ON ANOTHER SYSTEM (1F PRACTICAL).

« IF MUHTIPLE MODULE FAILURES OCCUR, 1RY RUNNING THE PRUGRAM LUCKED
IN DIFFERENT BANKS, VIA A RUN LUCK COMMAND (RUNL),

« IF A SPECIFIC MUDULE FAILS, TRY RUNNING IT ALONE OR WITH OITHERS
1N VARIED COMBINATIONS,

TWO EXAMPLES UF POSSIBLE FAILURES AND SUGGESTEL TRUUBLE-SHOGTING
PROCEDURES FULLOW:

PROBLEM 1

A TOTAL OF FIVE MODULES ARE RUNNING WHEN A SPECIFIC MODULE FAILS,.
sTROUBLE=SHOUT AS FULLUWS:

THE GUAL OF THIS PRUCEDURE IS TO CAUSE THE FALLURE TU REUCCUR WITH THE
LEAST NUMBER OF MODULES RUNNING, BEING AWARE THAT CERTAIN CUMBINATIONS
OF HARDWARE RUNNING AT THE SAME TIME CAN CAUSE SUCH FALLUKE,

NxTH THIS IN MIND, RUN THE FAILING MODULE F1RST BY ITSELF. THIS CAN
8L DONE 8Y DESELECTING ALL OF THE MODULES wHILE THE RTE IS RUNWING
(RSY>) AND THEN SELECTING THE FAILING MODULF, AS FOLLOWS:

.Dgs <CR> sDESELECT ALL MUDULES
+SEL MODXO0 <CR> JSELECT FAILING MUDULE FIRST

IF THE FAILURE REOCCURS, ISULATE THE PRUBLEM WITHIN THE MODULE DK RUN

A DEVICE/OPTION DIAGNUSTIC, IF  THE FAULT DOES WNUT REOCICUK,
SELECTIVELY ADD EACH OF THE REMAINING MUDULES UNE AT A T'IME UNTIL THE

PAGE 1133

FAILURE IS REPEATED,

PROBLEM 2

ALTHOUGH SUFTWARE SWITCH REGISTRR BIT 12 IS SET (SKR12 = 1) TU CAUSE AW
ENU OF PASS PRINTOUT, A MUDULE (OTHER THAN A BACKGROUNU MUDULE) HAS
NUT DJTPUT SUCH A MESSAGE, OR ANY MESSAGE, SINCE THE RUN BEGAN,

TROURLE=SHUUT AS FOLLOUwS:

THE GUAL OF TH1S PRUCEDUKE 1S TD DETEKRMINE IF THE MODULE IN QUESTLION
IS INDEED RUNNING: AND IF IT IS NOT (AND SHOULD BE), TO DETEKMINE THE
REASUN BY TRACING THE EXECUTION OF THE MUDULE'S CODR.

AS STATED, IT 1S ASSUMED THAT THE MUDULE IN WUESTION 15 NOT A
BACKGRUUND MUDULE  (BKMOD). THEREFORE 1T MAY BE Awi ONE UF THE
FOLLOWING:

NUN=HESTARTABLE BACKGROUND MODULFE (NBKMOD)

SPEC1AL BACKGRUUND MUDULE (SRKMOD)

1/0 MUDULE (IUMODD)

. 170 MODULE EXTENDED (IOMODX)

I1/0 MODULE RESTRICTED (IUMODR})

1/ MODULE PARTIALLY RESTRICTED (1OMOLP)

THE FTKRST STEP IS TO DETERMINE IF THE MODULE HAS BEEN SELECTED, 1H1S
MAY RE ACCOMPLISHED, WHILE THE RTE IS RUNNING (8SY>), BY INVOKING A
SUMMAKY PRINTOUT FOR THE SPECIFIED MODULE (SUM MODULENAME) AN
EXAMINING THE STATUS WURD TO SEE LF THE SELECT BIT (14) IS SFT. IF
THE SELECT RIT IS SET, THE ACTIVE BIT (11) MUST ALSU BE SET FOP IHE
MUDULE TU RUN  WHILFE THE OROPPED BIT (13) MUST BE CLEAR. HUWEVER,
ALTHOUGH A CLEARED ACTIVE BIT (8IT 11 = 0) IN THE SUMMARY [NDICATES
THAT THE ASSOCIATED MUDULE IS NUT RUNNEING, IT DOES NOUT NECESSAKILY
INDICATE AN ERRDR CONMDITION, wHETHER AN ERROR EXISTS OR NOT DEPENDS
ON wHICH OF THE SIX MODULE TYPES 1S BEING ANALYZED. FOR EXAMPLE,
UNDER CERTAIN RELOCATION CONDITIONS WHERE BUUNDARY RESTRICTIONS EXIST,
FOUK OF THE MODULE TYPES (NBKMUD, SBRKMOD, IOMGDR, IOMUOP) ARE NUT
PERMITTED Tu RUN (I,E., THE ACTIVE BIT WILL NOT 8E SET uNTIL A
FAVORABLE RELOCATION UCCURS), HOWEVER, IF THE ACTIVE BIT IS CLEAR AND
THE MODULE IN WUESTION IS A TYPE UNAFFECTED BY SUCH RESTRICTIONS
(10MUD AND I0OMUDX), AND SHOULD BRE RUNNING, A SUFTWARE PRUBLEM EXISTS.

IF THE SELECT WIT IS SET (BIT 14 = 1), THE ACTIVE BIT IS SET (BIT 11 =
1), AND THE DRUPPED BIT IS CLEAR (BIT 13 = 0), THE DEFINED MODULE
[YPES SHOULD BE RUNNING. TO MAKE SUCH A DETERMINATION UNDER THESE
CONDITIONS, THE USER MAY DYNAMICALLY EXAMINE THE ITLRATION COUNT
(LOCATION 40) FOR PERIODIC INCREASES (VIA AN EXAM MDUULENAME ADDR
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COMMAND) . IF NO INCREASE IS DETECTED, THE USER MAY THEN STUP THE
PROGRAM AND SELECTIVELY INSERT (VIA A MUD MUDULENAME ADDR COMMAND) A
HALT INSTRUCTION IN THE MODULE CODE IN URDER TO ISOLATE THE ERRQOR.
FOR EXAMPLE, IN THE CASE UF THE 1/0 MUDULE TYPES (IuMOD, X,R,P,), A
HALT IS PLACED IN THE MODULE'S INTERRUPT ROUTINE AND, IF THE DEVICE
INTERRUPT IS WORKING, A HALT WILL OCCUR WHEN THE PROGRAM 1S RESTARTED.
IF A HALT DUES NOUT OCCUR, IT MAY BE ASSUMED THAT THE DEVICE 1S
DEFECTIVE,
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APPENDIX A

FOLLO~ING IS A SAMPLE BUILD OF A RTE FROM PRE=-BUILD PLANNING THRU THE
LINKING PROCESS.

SYSTEM CUNFIGURATION CONSISTS UF THE FULLOWING:
11770
256K OF MEMURY
EXTENDED INSTRUCTION SET
CACHE
FLOATING POINT HARDWARE
1=RM03 SINGLE PORT DISK
M9312
2=1IMO3/TEILG
i=LP11
1=RS04
1=DHi L

SHEET 1 UF 1
DEC/X31 SYSTEM CONFIGURATION WORKSHEET

SELECTED DEC/X11 MUNITUK FUR LISTED
CPU AND CPU OPTIUNS: E

FILE: ESAMCO.BIN DATE: 20 SEPT 78

DEVICE MOD R DVA VZT BR1 BR2 DVC SR1 SR2 SR3 Sk4¢
RMO03 RMD A 176700% 254* S* 0% (%

LP11 LPA A 177514% 200% 4* 0% 1% 77000

TMO3/TE1D TMB A 1724409 224% 5% 0% 2

R504 RSA A 172040% 204% S% 0r* 1*

DHI11 DHA A 160200 300 5% S5% 1+

EIS CPB A

11734 INSTH, CPA A
FPit=C FPB A

49312 BMH A
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* DENOTES SOFTWARE DEFAULTS PARAMETERS
AT THIS TIME WE ARE READY TO START BUILDING THE CONFIGURATIUN TABLE,
THIS 1S DONE BY RUNNING THE CONFIGURATUR/LINKER,

$DKO<CR> 31800T THE LOAD MEDiuUM

CHMDKBO XXDP+ DK MONITOR

BOOTED V1A UNIT#: 0

28K UNIBUS MEMORY

ENTER DATE (DD=MMM=YY):

THIS 1§ XXDP+, TYPE "H"™ OR "H/L" FOR HELP.

$ABURT XXDP+ HEADER MESSAGE

JRUN THE CONFIGURATOR/LINKER

}PROGRAM

CHUXCCO XXDP+ DEC/X11 CNF/LNK

RESTART: 006472

DO YOU WANT HELP2(Y <CR> OR JUST <CR>} <CR> ;INHIBIT HELP MESSAGE

¥CNF<CR> JENTER CNF MODE

MONITOR: E<CR> JENTER MONITOR NAME

MDL RMDACCR> JENTER MODULE RMDA
DVA=<CR>

VC1-<CR>

BRi=<CR>

BR2=<CR>

DVC=<CR>

cmve

SR1=<CR>

-

SR2=<CR>
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SR3=<CR>

SR4=<CR>

RMAA DVA=000000 VCT=000000 BR1-000000 BR2=-000000 DVC=000000
SR1=000000 SR2~000000 SR3=-000000 SR4~000000

MDL LPAACCR> JENTER MUDULE LPARA
DVA=<CR>
~ VCT=<CR>

BR1=<CR>
BR2=<CR>

DVC=<CR>

SR1=77000<CR> ;CHANGE LPAA SR1 VALUE
SR2=<CR>
SR3-<CR>

SR4=<CR>

LPAA DVA=000000 VCT=000000 BR1=000000 BR2-000000 DVC=000000
SR1=077000 SR2=-000000 SR3=-000000 SR4=000000

MOL TMBAKCR> JENTER MUDULE TMBA
DVA=<CR>

VCT=<CR>

BR2-<C>

;;E:2<CR> ;CHANGE TMBR DVC VALUE
;;;:40<CR> JCHANGE TMBA SR1 VALUE
SR2-<CR>

SR3-<cR>

sha-<CR>

;;;; DVA=000000 VCT-000000 BR1=000000 BR2-000000 DVC=000U03

SH1=000040 SR2~000000 SR3=-000000 SR4=-000000

MDL RSAACCR> JENTER MUDULE RSAA
DVA=<CR>
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VCT=<CR>

BR1=<CR>
BR2-<CR>
ovC-<ch>
SR1-<CR>

SR2=<CR>

SR3=<CR>

SR4=-<CR>

RSAA DVA=000000 VCT=000000 BR1-000000 BR2-000000 DVC=000V00
SR1-000000 SR2-000000 SR3-000000 SR4=000000

MDL DHAALCR> :ENTER MODULE DHAA
DVA=160200<CR> JCHANGE DHAA DVA VALUE
;E;:300<CR) ;CHANGE DHAA VCT VALUE
BR1-<CR>

aR2-<cR>

;;E:<CR>

SR1-<CR>

SR2=<CR>

SR4=<CR>

DHAA DVA=160200 VCT=000300 BR1=000000 BR2-000000 DVC=000000
SR1-000000 SR2=000000 SR3-000000 SR4=-000000

MDL CPBACCR> JENTER MUDULE CPHA
DVA=<CR>
VCT=<CR>
BR1=<CR>

BR2=<CR>

DVC=<CR>

SR1=<CR>

SR2=<CR>
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SR3=<CR>

SR4=<CR>

CPBA DVA=000000 VCT=000000 BR1=000000 BR2-000000 OV¥C=000000
SR1=00000U SR2=000000 SR3=000000 SR4~000V0O

MDL CPAA<CR> JENTER MODULE CPAA
DVA=<CR>

VCT=<CR>

BR1=-<CR>

RR2=-<CR>

DVC=<CR>

SR1=77000<CR>

SPa=<CR>

CPAA  DVA=000000 VCT=000000 BR1=000000 BR2-000000 DVC=0000VY
SR1=077000 SR2-000000 SR3~000000 SR4=000000

*MUL FPBDLCR> SENTER MUDULE FPBD

DVA=<CR>

VCT=<CR>

BR1=<CR>

BRZ=<CR>

DVC=2<CR>

SR1=-40<CR>

SR3=<CR>

SR4=<CR>

FPBA DVA=00U000 VCT-000000 BR1-000000 bR2-000000 DVC-000UU3
SR1=000040 SR2-000000 SR3=0U0V00 SR4=-000000

#MDL BMHACCR> JENTER MUDULE 8MHA
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DYA=<CR>

VCT=<CR>

BR1=<CR>

BR2=<CR>

DVC=<CR>

SHi=<CR>

SR2=<CR>

SR3I=<CR>

SR4=<CR>

BMHA DVA=000000 VCT=000000 BR1-00000C BR2-000000 DVC=00U000
SR1+000000 SR2=000000 SR3I=000000 SR4-000000

*EXCCRY 3 LEAVE CNF MODE

$LINK DKO:ESAMCO,BINCDKO:XMONDO,LIBCKCR> ;ENTER THE LINK CUMMAND

DEVICE NOT UN SYSTEM

5YS SIZE:160000 JENTER SYSTEM S1ZE

MAKE OUTPUT READY, WRITE ENABLE

TYPE <CR> wHEN READY. <CR>

PASS 1

— TRANSFER ADDRESS: 02200

LOW LIMIT: 000000

HIGH LIMIT: 122660

PASS 2
‘ LINK DONE
P
*SAVC DKOICSAMCO.CNF $SAVE THE CONFIGURATIUN TABLE
DONE
—
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]
#SAVM DKO:IMSAMCO.MAP 3SAVE THE EXERCISER LOAD MAP
f DUNE
f EXIT
FULLOWING IS AN EXAMPLE USING CNF/NP:
- SCNF/NP JENTER CNF MODE WITH PRUMPTING
3 INHIBITED
MONITOR: E JENTER MONITOR NAME
#MDL RMAACCR> JENTER MODULE RMAA
#MDL LPAACCRY JENTER MUDULE LPAA
*$R1 77000 JCHANGE LPAA SR1 VALUL
&MDL TMBACCR> JENTER MUDULE TMBA
*DVC 2 JCHANGE TMBA DVC VALUE
*SR1 40 JCHANGE TMBA SR1 VALUE
#MDL RSAACCR> JENTER MODULE RSAA
#MDL DHAACCR> JENTER MODULE DHAA
]
4 $DVA 160200<CR> $CHANGE DHAA DVA VALUE
4 N— -
#VCT 300<CR> JCHANGE DHAA VCT VALUE
' $MDL CPBAKCR> JENTER MODULE CPBA
#$MDL CPAA<CR> SENTER MODULE CPAA

*$MDL FPHAKCR)> JENTER MODULE FPBA




PAGE 142

#MDL RMHACCR> JENTER MODULE BMHA

*EX tLEAVE CNF MODE

*LINK DKO:ESAMCO.BINKDKO:XMONAO.LIBCCR> ;ENTER THE LINK COMMAND

SYS SIZE: 160000

MAKE (UTPUT READY. WRITE ENARLE

TYPE <CR> WHEN RFADY.<CR>

DELETE OLD? (Y<CR> OR JUST <CR>)Y<CR> ;DELETE OLD FILE NAMED

JESAMCO.BIN

PASS 1

TRANSFER ADDRESS: 002200

LOwW LIMIT: 000000

HIGH LIMIT: 122660

PASS 2

LINK DONE

*SAVC DKOQ:CSAMCOLCNF JSAVE THE COUNFIGURATION TABLE
DONE

XSAVM DKNIMSAMCO.MAP :SAVE THE EXERCISER LUAD MAP
DONE

- e



