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M.P.G. USERS’ MANUAL

INTRODUCTION

This Manual contains all information necessary for wuse ond
operation of lh: Maintenance Program Ggnerator (MPG) program.
rovides hardware orienled telhnical personnel with™ the
ability to easily generate and ezecute programs on the PDP-1l
series of computers. While these programs na, be written so as
to perform an' type of task, the major application expected are
sro'rans that aid in the mainlenance "and repair of peripheral
evices.

Appendiz H of this manual contains a summary of the capabilities
an supsorl provided on_ the initial release of . Rlso
contained in this ARppendix is the changes incorporated in
subsequent releases (versions) of MPG.

RELATED PROGRAMS

The XXDP Update Program 8 2 (UPD2 - MAINDEC 8 11-DZQUB-H) 1s used
for certain MPG media maintgnance and creation functions. In
addition, MPG is supplied on XXﬁP media and therefore i1s preceded
by execulion of the spplicable XXDP Monitor.

RELATED DOCUMENTS

For details concerning the operation of the XXDP Monitor and the
?TEEZ ro ra?, refer to the XXDP User’s Manual (MAINDEC

There iz now available from SOC an MPG Summary Manual
(11-DTSM3-R-D) which consists of excerpts from this document. It
is considerably smaller in size and contains summarized
information concerning MPG loading, commands, instructions,
buffer areas, patterns, and Device Roulines. This manual assumes
a knowledgable MPG user.

ORDERING INFORMATION

The files which comprise MPG are integral componenis of the XXDP
Multi-Media sysiem. MWhen all items of certain XXDP packages are
ordered, MPG’s binary files will be included. However, G
ll:tin’s and/or binary files can be ordered separately from
the Soltware Distribution Center (SDC). When binary files are
ordered, they will be supplied on Lhe single XXDP medium on which
they reside ,or that package. For exdmple, if the UECTAPE
versicn of MPG is ordered, you would get only TCOP DECTAPE # 18.




The lxstxn

for all cv:cc Rou

——— ——— ———— e e — T e S ——

GUl

M.P.G. Page &

kit sup{lxcd for MPG congists of the program listings
ines, this Users’ Manual, and the XXDP Uscrg
Manual. The SOC Checklist numbers that are applicable to MPG are

as follows:
Checklist

Descriptlion

J197

J197
ZJ197-RE
Z2J1197-RF
ZJ197-RY

§1197

Listing Kit

Listing Kit lnl T

Lishn= Kit a T% g?nck MG RPE & 3
Listing Kit and 82

Listing Kit and TMOP 7 Track HHGTRPE $3
Listing Kit and RXDP Diskette 8 B

R checklist entry for the RPOM was not included in the above list

since

sust build the system on his own pack fro

media. In

is not available on that izpc of medium. The user
one of the available
the™ case of the RPOY for MPG, all that 1s needed is

the Listing Kit.
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2.0 GENERARL INFORMATION

Since the principal wusers of MPG will be non-‘ro!ranntng
personnel, a special language has been developed inplt!
Tro gram dafinition and cntr, Thta anguage conststs of lis

an ‘c format statements Tor data proccssxn’ and 1/0 funct ons.
Chafacteristics of this lan!ua ge include flezability, machine
independence, and casy learn

In additxon lo lhc pro,ra- language, the uscr is furnished » set
of commands ] him* to control 's ogcratlons and
utilize the su,port functions grovtdod with HPG ese p,o
functions include program modification, storage and retrieva
defined programs, lcvicc assignment, etc.

The co-hxnation of the ,rograa lan!uagc and the user commands
rovide the foundation Tor MPG's u clulncu as a diagnostic tool.
ith ease of use being a major consideration in 's lcsign,
these components were oriented toward relieving the user of as
many tedious operations as possible. For example, I/0 operations

be defined at a high level where the user specifies only the
function to be performed and MPG handles the device at the
intcrfacc level with default values for memory address and byt
count. The user may still have MPG handle the device interface
but define a s‘ !lnc memory address and byte count for the 1/0
function. Or, the user may program Lhe device at the interface
level himself with complets Iresdom of device usage.

Another consideration was the ¢limination of associated programs
or libraries that would tend to complicate MPG’s wu3age.
Therefore, MPG contains all routines required to sup Qort the user
and his programs. Even though it pcr!orls a compile function,
MPG does not require additional assembly programs or macro
libraries during its operations. MPG is completely scl!
contained in the stand alone version. In the opcralxng system
;cr:ion it will utilize only the componenis required, such as I/0
andlers.

In keeping with the case of wuse ph:lonpah all commands and
program statements are entered via ihe keyboard. For
instance, the uscr, oftcr dctcrlxnxn! the task to be ‘ro grammed
makes 3 series of keyboard entr cs which consist of briel
statements that dclnnc t ¢ task to MPG. Upon conplctln' these
entries, the user can then use the MPG commands to execule these
statements (grogran) with a variety of options without changing
the statemen ¢ entered.
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MPG FERTURES

USER PROGRAMS

The user is required to specify the tasks and/or data operations
that are (o be performed by his program. These are entered in
thc f rn oé pro'ron l.,'ut" statemenls which rc e¢fined in

refize ecach statement will ine number
u nch 1: u:cd for branchiug and for stalcnfnt nodlltcatlons The
user enter own values for ine numbers or enter a
space Iﬂ’ have HPG calculatc and dis la' the next highest line
number which will have an increment or of ten.

MULTIPLE USER PROGRAMS

MPG will support snlultancous cxccullon of up to sizxteen wuser
rograms. his capabil ! useful in troubleshootling
nteraction problems or for a ou:n! concurrent troubleshootin

of individual device problems by lwo or more technicians. Eac

:rogral coalrols one device and is treated as a separate entlily
! MPG. o!rals are_ distinguished by having a number (!

c) assigned to each. The format of various commands utilize
thcsc nunbcrs and allow the user to perform operations on any
program without affecting the other programs.

USER PROGRAM DATA RREAS

In the course of ur:lnng ;rograu, the user may have need of
-c-or! locations uhic will be used as counters, siorage areas,
data Input, etc. MWhile MPG allows the user to define specific
memor alircs:cs if wonted, il also provides Lthe user with
predelined areas which are relerenced b by symbolic names. These
arcas are of two !! pes with the first bein ’ # scrlcs of sizteen
contiguous 1 word loCations that are uniqu each progranm.
These™ locations, whose names are TMOO_ thru HlS are useful for
data lcanxn ful onl‘ lo that program. The second type of data
areas co-non ] rogra-s lnd is u:clul when passin
xnforlalion betuween p rals or for sup ! lng altering dat
fron the command ] cvc? This second_type has tuo formals which
may be used as the need dictates. The first formal is ten
contiguous 1 word locations uxth thc s“-hol:c names of COMO thru
c The second format is a consists of sizteen
contiguous 16 byle areas (256 bytcs total) with thc nanc: of BFOO
thru BF1S. Any COM or BF arcas accessed he user
progru:: and “also altered from tgc coanand level u!th the FILL
command.
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MPG Features (Cont’d)

3.9 170 ARERS

Since many I1/0 opcratnons will not be dependent wupon wusage of
specific lc-ory locations, MPG rovilct two types of I/0 arcas
which have rcdctincd s lbo’iao ncc For each program there 1is

a varishle ength read rca (RDIO) followed immedia cly in ncnorg

by @ variahlc length urltc ares (HRI ) When ntcrln’

Fetching each !ro'ra- ' user ‘ ioaggcc‘ ! the sile

these afeas. Th cscl values, w arc ¢s, may

changed to anﬂlovoluc from O o 32766 or the lorgc:t allowed b

nc-or size. and WRIO are unl ¢ Lo sach ‘ro ram and cvcn
lhougl two or -"c gro,ran: lll ’ ;, ’ the sa ! mbolic nan’s,
each pro’ral ferenci ifferént arcac of memory

othe area, which is knouo as FREE, extends from lhc end of

MPG to the end ol -c-or! Its slzc will be determined by the
size of lcnor' he number and length of user programs.
Iaportanl as cc s of FREE are its use as an area for lar! 170

pcralnoat aa as & common area where 1/0 data is passcd etueen
programs. Caulion chould lg exercised when lu lll pro’rans are
arbltrarily usln' area since ata redd by one
program could destroy anothcr program’s data.

Note: In the Memory Management version of colbnncd

sizes of RDID and RRIO cannot cg;scd ésg
will have 2 mazimum size of K uord:) nnd
will exist at the lowest 12K uords of ava:lablc memor
If 12K words are not available, FREE will be at the
largest area available.

The high level 170 statements utilize the program’s I/0 arecas_ as
defaull values. READ and WRITE statements will default to RDIO
and WRIO, respectively, with byte counts of 256. When the FREE
area is referenced as the memory location for these commands, »
bylc count must be specified.

It should be noted that the user is noct required to use these
sreas and has complete freedom ln cl n:na spccxlic memory
addresses and b¥tc counts for his I1/0 erations. course,
this freedom tempered by the ncccs: ty of discrctlon in the
user’s selection of memory arcas. They should notl be within MPG
or other user Brograls !! within his program area, thcv must be
within his RDI hin Free
Memory.

It the wuser is doing only read operations or only write

operations and their length cxcccd: the size of RDIO but arc less
t an the combined size of RDIO a , _he ll¥ specify RDIO as
the 1/0 area. Since WRIO !ol’ous RDIO in memofy and s
contiguous, the user has in effect an I/0 area the size” of RDIO

lus "WRIO. Care must be taken to never perform reads, whose
ength exceeds the size of RDIO plus WRIO, into RDIO or reads,
whose length exceeds the size of 10, into WRIO. If this
occurs, the program’s source statements and possibly its object
code will be destroyed.

and WRIO areas. They may Be anywhere wi
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3.5 OPERATION SWITCHES

Since there are several funclions common to the type of programs
written with MPG (printing of error information, stopping after
an aerror, elc), these functions are rovided as 1nt¢,ral
components of MPS. However, in certajn si nllloﬁﬁcconc or all of
these functions may not be desired. Therefore, has for each
gro,raa a sel of software switches (bits) that are interrogated
hroughout ezecution of the user’s program. These swilches are
presel to default_values but can be modified by the user in thres
different ways. The first two methods are through commands.
With one formal of the OPSW command, the user can change the
switch settings for a particular program while the other
fermat provides for setling _all resident programs to the same
value with one command entry. The third method is by statements
in the user’s program. By usln' the symbolic name oﬂsu, the user
rogram can contain statements that relerence its OPSH and modify
he switch values at any time during execution of the program.

As will be seen, certain bits in the OPSW word are not wused by
MPG. If 1the user wishes, he Il! utilize these bits for his own
urposes. Since each OPSW word i$ modifiable from the command
evel and the user program can interrogate any bits in it, these
bits la! b¢ used to conlrol the execution of a progrem in 2
manner to be determined by the user.

The switch (bit) meanings of cach ‘ro!ron’s one word OPSW have
been defined in accordance with the standard bit usaaa listed in
the Dia n?:tic Engineering Standards Document 8 175-003-009-0 and
are as Tollows:

OPERATION SWITCHES
7 Preset value is: 100000
BIT VALUE FUNCTION

IS= 0 Continue program execulion on error.
l Cease program execution on error. (Preset)
4= 0 Go to next device at end of program.
1 Cycle program on current device.
13= 0 Print on error.
1 Do not print on error.
2= 0 Nol used.
11= 0 Not used.
10=0 Stof when the device list is exhausted.
1 Cycle the device list.
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onttnuc on current device on error.
o ncx device on error,

. t 1 13 c!lcctxvc only when

z

Perform error checking.
Do not perform error checking.

Bo not perform speci { operations. _
erform special op era io s as indicated in
the dcvlcc routnnc s docuncntatnon

Not used.

Check for 170 timeout.
Do not check for I/70 timeout.

Rutomatically display davlcc counts
based upon the value of Bit 3.
Do not display device counts.

Display device counts at the

end of cach program pass.

Display the counts only after the
final program pass.

Clear the device counts when the
RUN command is issued and after cach
erogrll pass cchpt the flnal pass.
lear the countis onl !
he PRUN command is i suc

Priut .l'vgﬁ f non-colpcrcs detected
h the IFY statement

Pr:nt only the first data non-colgarc

detected uith the VERIFY statemen

Print "PROGRAM COMPLETED’ message after
the final pass of the Eagarau.
Do not print '’ LETED’ message.
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4.0 DESCRIPTION OF OPERATION

MPG is provided on XXDP media and may be loaded bl the XXDP
Monitor or UPDl/2 programs. However, inherent with MPG is the
ability to operate on media which is dedicated solely to MPG. 1In
this case, MPG provides ils own boot and loading functions.
Refer to Section B for instructions concerning creation of

dedicated media. Rlso, refer to Section b for instructions
scrtaining to the loading of MPG_ by XXDP or from ils own
nagicatcd media and to Section 7 for an example of initiating

Riter lcin, loaded, the MPG Stand Rlone Executive’s__housekeeping
section will initialize vector locations O through 276, determine
the memory size, clear higher memory, and request the date.
After receiving the date, the Execulive will attempt to access
Memory Management’s MMRO register. If found, 3 message will be
issued thal asks if Memory Management is to be used. If the
rcgly is Y, <CR>, or <LF>, the name of the MPG file to be loaded
will be sel to THMAnm.MPG. If MMRO was not found or if the reply
was N, the file name will be set to TMGAam.MPG.  Next, new
cgnagéc terminal constants are requested followed by the loading
0

Note: The remainder of Section 4 (Description of Operation)
ertains to the non-Memory Managemeni version of MPG.
he Memory Management version is "nearly identical in

operation’ except for some additional capabilities.
Refer to Section 9 for information concerning these
capabilities.

Once loaded, MPG will assume conirol of the processor.
Housekeeping will be performed followed by the typing of MPG's
title line which includes_its version number and the addresses of
the restart points. (The restart point RSTl provides for
complete clearing of internal MPG {flagwords, tables, and wuser
programs while "RST2 performs the same funclions except that any
user programs are left intact.) ARfler the_ Ltitle message is
d&aalagc MPG will load the Valid Devices Table, which is file
TVDRnm.MPS, from the load device and place it in MPG's program
space. flext, a Memory Map, which lists the Free Memory
available, will be dispéﬁ*cl. (pon completion of the chor! Ma
isplay, MPG l’pcs its ER CHNG message followed by an aslteris
and is now ready to receive itls first command.
The MPG user commands provide a_ variely of services such as
operation control, user program definition and execulion, prograu
modification :re!ron storage and relrieval,  etc. These
commands, Hscic re listed” in Rppendiz R, result in immediate
action by . Afler each command is entered, it is checked for
valxd:éac and then the task il specifies is performed. Followin
this, types an asterisk and waits for the next command to b
entered. 1t continues until the user has entered all desired
ccamands except RUN. At this point, a2 RUN command or a null
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Description of Operation (Cont’d)

4.1

keyboard entr (cnrria’c return only) will cause MPG tp ‘rocccl
to user program execution. When all programs have compleled or
if no programs were available for execution, MPG will return to
request additional commands.

ENTERING R PROGRAM

Upon recognizing the ENTER command, MPG will issue the ?RSGN DEV:
message which requestis an catr! Ihat is either the tc'uord NONE
or the model number and if applicable, the decimal unitl numbers
(from 1 to 16 wnit numbers spccl!icd individually and/or as
strings) of the supported device for which the program is to be
written. Follouta, this message and rcp&a W0 MOre messages,
which display the preset_sizes of RDIO and 10 and request “new
values, are issued. For each message either a null keyboard
entry, which indicates that the preset values are to be used, or
8 decimal number, which specifies the desired size of each area
in bytes, may be entered.

If the reply to the ?ASGN DEV: message was NONE, a s3mall dummy
device rouling, which occupies mifimum memory space, will be
generated followed by MPG proceeding to program statement
rocessing. If a mode]l number was entered, the device routine
or the model specified will be loaded into memory with its
filename being displayed on the console terminal. "Rcting upon
information contained within the device routine, MPG will " issue
the first of three messages. = These messages, cach of which
require a reply, will identily and llspla= the preset values for
the device’s device register address, interrupt vector address,
and bus rc,ucsl priority in that order. After cach is displayed,
a read will be issued to the console kc*boorl. I{ atd is
entered, it will be used to replace the existing data. If a null
entry (carriage return or line feed only), the original data will
be left intact. The first two messages process one word of data
while the third has the copahtltt* of displaying and receiving
two words (separated by » comma). This feature is™ requircd for
communication devices which require different bus priorities for
read and write. If the second bus priorit! word (write’s) is
:crnl o:lg the first word (read’s or the only priority) will be

isplayed.

Note: If the rcslv to the ASGN DEV message is terminated by o
line feed Uinstead of a carriage return), the subsequent
messages and replies for RDIO size, WRIO size, device
register address, interrupt vector address, ond bus
priority will be bypassed and rasults in their preset
values bcln! utilized. Rlso, if the reply Lo any one of
the five mesSages just mentioned is termindted by a line
feed, any remalning messages will be bypassed.

When device routine processing is completed, MPG allocates room
for the RDIO and WRIO arcas, issues 2 -cssa'c indicating that it
18 ready to receive program statements and then types 2 "'greater
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Description of Operation (Cont’d)

4.2

than' 0O) !
statements. (Refer to thc aao, proaraas
Device Routlnc dc:crt, ion in D.) Since all !ro'ron
statements must have 2 line number aa their ltrat componen his
must be the first entry for the statement. The user .a enter a
1 to 4 character decimal number followed b tab (or 35 cc) and
will wuse that as the statement’s lrnc number. Or, he may
enter 3 space and MPC will generate 2 new line number which has
the value of the current line uunbcr ¢+ 10. Rfter the line number
1s defined (by either method), the ‘ro rem statement is entered
on the same linc and  followed ! carriage return. RAs cach
entry is rcccnvc " %l is validated and then stored in memory in 2
condensed format. hls continues without aa! olhcr acttons until
the END and DONE slatements have been proces3ed. Following the
will scan the slorol pro.ro- statements, make further
valxlit checks, and then col: 8 section of machine code based
upon thc functions indicated by these statements.

Nezt, MPG uuu the “PGMS COMPILED / MEM REFORMATTED" -uur
and ' then types an asterik to indicate that it is ready for t
next co-aal. If the user desires, he may enler thc HH command

Rt  this lt-c the user icgtns c:tcr:: thca;
cluded w 1Y

and have disp la,c on the console lerminal a nc-or uhlch is

a series of messages listing the startta and ca iu’ "addresses

for each wuser pro rem and for Free M -or! ‘nc uded for each
2

rogram is its name if it was fetched or efault name of
if it has been eniered ullhoul 8 name bcin! sp ccnltcd

Rlso included is the model code of the device assigned Lo the
program. Whether the memory map is displayed or not, the user
may now execule the ‘ro gram just defined, list the program
statements and the octlal -achlnc code generated for the ro rom,
define another program in a different program slot, or 1ate
any other MPG command.

When the ENTER command or the FETCH command is issued, MPGC makes
no checks as to whether a program already exists for that slot.
If one does exist, it will be destroyed by the new program.

EXECUTION OF A PROGRAM

Once the user has defined one or more lﬁﬁ grams, he may initiate
their execution through wuse of the co-and The format of
this command ‘rovnlct for activating a singl ‘ro!rcn or multiple

programs with each program being storied a s be tnnina or,
optionally, 2l 2 specilic statement on the first unit fter
entering ail desired commands, the entry of the RUN command will
initiatle grogram execution.

Note: 1If desiring to coniinue execution of a previously stopg
program without initiating any other pro rams
1ssuing of the Continuc command (CONT lolloucd b!
either a null kc,boar entry or the RUN connand without
program number will 1nxtlltc program execution.

e —— S — .l .

——— ——
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Uﬁon reco n:lin, y of these cn!rlcs, will begin gcanning
¢ pro o ttl izing a pol ln, loop technig uc tartin
with slo will check each and acccr tain 1f

program ts prcscnt If not, it recccls to the nezt slot. If a
rogrou is present, an internal progrem flagword will be tested
determing if the program has bc a specilied for execution and
ll it has, whether t has been stopped ' the user or by an error
occurrence. If aclthcr of the sto! conditions are present and if
thc ro,ran is not ualtln' for an / lcrlnnatlon, then control
wil he prog ro- s object code atl itls current
addrcss. The program will re ain control (cxccutin' until one
of the following oadittou: causes it to return conlrol to MPG:

- The Device Routine has initiated a high level I/0 command
and is wailing for device termination.

transferred to

= The Device Routine attempted a high level I/0 command but
the control unit was already busy.

= The Device Routine detected an error during a2 high level 170
operation.

- The wuser ch ram contains a Control Release (LETGO)
statement w is being performed.

= The user program has completed.

Upon receiving control a!ain, performs  the ncccs:arv
functions for suspending that progrem onl then proceeds to tes
the next program slot Riter procc sing the lact ’ro'ran slot,
the scanning will resume at progrem sloil 8 1 rograms
are waiting for 1/0 termination, MPG will continuc lo pin
through the program slots lookin "for a s program that is rcal
continue execution. MKWhen one of The 1/0 functions termina cs,
the next time that its associated rc’ral slot is scanned,
progra- execution will be resumed. When evice is already busy

when a control release (LETGO) ic issued, pro ra- c:ccutnon
uxll be resumed on the next program slot scan. This allows all
other programs at least one chance at cxccutiou before these
programs regain conirol.

Program slot scanning continues until all programs have either
terminated or been stopped by the user or because of errors.
sultiple un:ts were specified for the 'ro gram’s device, the
program will be run on each wunit belore terminaling. When
Eroccssin s program’s termination, MPG will i:suc & ?
OHPLE!ED’ ncsso ¢ for that ﬁPG’r Upon ctcr-ining that al
program slots orc inactive, will return to command
seclion and request new commands.

An automatic feature provided b! at program termination 13
the display of the applicable slatistic counls accumulated by the
the progral s device routine. These counts, which include” the
commands 1ssued, bytles read and/or wrilten, and errors, are

———— —— e — T —— . — —-
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4.3

disp logcd at thc end of each program pass or when continuing _to
the unit upon detecting an error on the currgnt unit. The
sutomatic display of these counis and when they will be displayed
are contrcllcl b' bits in the ro rem’s word. RAnother
-clhod to l*cpla hgse counts at f"l m¢ is with the REPORT
sommand. UOTN* 1 an, lt‘}a! the same information
that is automaticall dlcp ayed at the ¢ f a program pass.

Rs mentioned previously, when a program returns control to MPG

1ts ezecution will sus ndc‘s This congists of storing the
contents of re islcrt lhr M and the in a reserved area
within the progran’ acc. Also stored in this space are any
words lctl on thc stack b the user : r gram. Mhen HP? dctcr.xncs
that ‘f‘!fll is to bc given control again, it 56 rcloa R§
stack uit saved words and restore registers hroug

before resuming ezecution of the program. It shoull be aolcl
that the mazimum number of words that can be saved off of the
:tact is thirty., If 2 user !rogra- returns control with more

a: %ﬂ words on the stack. itw be aborted with an error
condilion.

Whenever a program is specified for ezecuticn with the RUN
command or uhcn it is repeated for the next device in the device
list, all storage arecas for the registers, stack words, temporary
work’ areas ( through TMIS), "the device routine words (BLK,

CYL, SECT, etc. ), and lhc l‘ lnca‘lc device routine counters are
clcarcl ° zcr or set o their preset values before starting
the p ,raa. lcarnug of the dcvicc routine counters can bé
conlrol ed b, the wuser with bit 2 in the program’s OPSH. The
user may f, that these counts are to be resel only when the

co-an ssued.

INTERRUPTING USER PROGRAMS

While user programs are cxccutin' lhc user may enter commands by
l:rst ’aln:ng MPG’s attention wilh a 'C" entry from the
,hoar Upon recognizing this cntrg, which will bé¢ honored
! uscr progrims aré executing, MPG will suspend execution
he user progrons and abort any oulstonding read or write
1ssu¢l by wuser pro ralc to the console terminal. As an ldcd
debugging aid PG w dlcplag the values of the PC and
the time of intcrrust and whether _a user pro!ran (ldcnti!lcdﬂpa
nt: numsber) or control. F 11 ou:n’ his message,
pes _ils ENTER CMND message and the astefisk which is prcccdcd
b! an I to indicate that MPG is at the intcrru{ command level.
R this lime the user -a! enter any command with the exceplion of
those that could change hc posxtlon in memory of the currently
executing grograls or current device number for a usasr
program, ¢ Commands uhnch will not be honored are:
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4.4

ENT$§H §E§}¥n (directed to a :ro’ran)
@TE aﬂ’ (Memory Mgant

(Memory Mgant onlg)

Riter all desired commands have been entered (changing of OPSW
valucs, stopping @ pro'ral, ¢tc) and the RUN command or the null
ent r, made, execulion of the user programs will be resumed at
thei ponnl of interruption.

If the user wishes to use one of the restricted commands, he must
issue the STOP command for all cxccutiu’ proarans and then let
program execution resume. Return to the Comm ent r’ section
will occur immediately if a program did not have control at the
time of interruption or if one did, when it releases control.

One command has been lnclud*d s!ccl!icall’ for use when
interrupti user programs. command provides the user
with the al,li to either abort a program that has hung in a
loop which locs not allow rclurn to or to force an immediate
termination of a program. ‘ro'ran stopped with the KILL
command can be restaried only with RUN command.

USER PROGRAM MODIFICATIONS

Rttcr a user program has been entered, the need may arise for

replacing or eleting existing statemenis or for the insertion of

new oacs. Rather thln req uirc the user to re-enter his entire
rogram with wupdales l‘ MPG contains a source correction
acility which provilcs the lunctnons necessary for this purpose.

Once the user has defined a pro!ran, he -a‘ alter its statements
through wuse of the MODIFY comman his co-an . uhich can
specily onl nac ‘ro gram, is entered, PI’G sets ilself accept
program statemen from the kcgboarl. Each slatclcnl entered
must contain a line number (statemenis have 2 1 to 4 digit line
number as their first component) and it is this that identifies
the type of update required. R line number followed by the word

will causc !hc deletion of the matching numbered statement
in the programs. !ro gram statement is enlered and its line
number matChes an czis statement, the original statement will
be replaced with the new :tatcncnt. "If there is not a matchin
line number, the new statement will be inserted in correc
numerical sequence. RAfter all corrections have been entered, the
user issues the DONE command which causes MPG to re-comp ile the
.od:f::d program. Following this, MPG returns to rcqucst another
command.

Il the user desires a li:tln! of all statements in his updated
!ra-, he may issue the DISPLAY command which will d:spla, all

sta ements and o tionally, the octal machine code generate

the compiler, on the consolc terminal or alternate print dcvxcc
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Rnother form of proaran modification is accomplished with the

IGN command. h this command the user can change the unit
numbers assigned to aa c:lsttag ‘rogrnn or even change the device
constants for the program. ¢ user wishes to ch nge onl thc
device constanls (dévice rcglclcr address, int crru‘ véclor
address, or bus priority), "all that is needed is the RSSIGN
command issued with the original model and wunit numbers. The
existing values for the addresses and ’riori!g will be displayed
and then changes, if any, can be entered.

SAVING AND FETCHING OF USER PROGRAMS

Since some user pro,rasc ll! be rathcr large and wunder various
conditions ma E c*c d=in a number of times, MPG
provides thc a ility to save and then later rctricvc the wuser
{rogran s temenis on cither the c!stcn load device or gIENr

ape. This ca ability is accomplished Through use of the RS
/SAVE, /FE*CH col-an s. ’ '

The RSSIGN command has a format which allows the wuser to alter
the devices used by the /SAVE and /FETCH commands. Normally, the
system load device is the preset device for these commands.
Refer to section S.2 for more details.

The /SAVE command identifies the rcvlnusl! entered program whose
slatc-cnts are Lo be saved and the name hat they will be saved
under. Rfter receiving this information, MPG ll extract each
7ru,ra statclcnt stdred in the condensed Iorlat expand it to
format, and then write it to the SAVE device in the correct
blocked format. This continues until all statements have been
processed. MPG then returns for the next command eniry.

The /FETCH command identifies the stored program by name and the
program slot into which it will be loaded. Processing of this
command_is very similar to the command described 1n section
3.1. The one major difference is that the FETCH device is
searched for the named program and that the program statements
are read from it instead of the keyboard. Other functions such
as device assignment, statement ~ validation, and program
compilation are pcr!orncd in the same manner.

Rdditional commands are provided to aid the user in the saving

and fetching of his programs. The /LIST command provides 2

directory of the p rogra-s resident on the FETCH device uhxlc the

/DELETE "command ws the user to delele programs from the SAVE

gavéc The /ZERO command will initialize 2 néw medium on the
device.

- e e —— —
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S.0 DEVICE SUPPORT INFORMATION

| 5.1 DEVICES REQUIRED FOR MPG
|

i
]
|
i
{

!

Ezxecutive. There are, however, addi

The devices required by the stand alone version of MPG are
necessary for ils lodding and communication with the user. Any
other devices required would be the wunits 1o be tested. The
following are the minimum requirements:

= One PDP-1]1 series central groccssor
(LSI-11 through 11/70) with a
minimum of l&! words of memory.

- Rny one of the following load media
devices:

- TUSE DECtape transport and
associated TCll control unit.

- RKOS DECPACK disk drive and
associated RK11 control unit.

- TUID MAGTAPE transport and
associated TM11 control unit.

- TU16 MAGTAPE transporti and
associated TMO2 control unit.

= RXO0!1 Floppy Disk drive and
associated RX11l control unit.

- RPOM Disk drive and associated
RH11 control unit.

- One console terminal (LA30, LA3G
LT33, or VTOS) and its associated
control unit.

- Device to be tested

S.2 OPTIONAL DEVICES FOR MPG

The devices listed in section 5.1 are rc,qircd for MPG and its

ional devices which may
optionaily be used for certain MPG functions. The supgort for
these devices is completely independent of the high level 170
device routines.

The LIST device, which is initially assigned to the consol
terminal, can be assigned to :rintcr (LP11, LSI11, or LVII
through use of the ASSIGN comand. When this option is used, ;}

¢
i
print” information generated by the user programs, high level 170
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5.3

device routines, !ro’ran source displays (DISPLAY command), and
the llrcctor dis c' (/LIST col-and) will be directed lo the
‘rlnlcr. cs:rin! o resume use of the console terminal as

cvicc, assignment of K , or as the
LIST device will cflccl this change.

The SAVE and FETCH devices, which are lnltlall’ lssl'ncd to the

MPG load device, may be redirected to other devices through use

of the RASSIGN command. Either or both the SAVE and the FETCH

device l.' be assi.uc‘ to auothcr untl on thc lpc‘ lcvifa Thi:
sh It

s accom entering mod num
} lloucd’h lhc lc'ircl unit nualcr uith thc l&ﬂ command y ?

CH dcvncc can be assi ned to the paper tape reader (PCi1

PR11) and the SAVE device to the paper tn‘ punch (PCll) It
should be noted that when using pa lnpc ¢ use certain
MPG co:nanls (/L{SI 8 /5?2T, : (ZERO‘ ui{a rcsult {n
crrort eing reported. g0, even though nol use ¢ one to
siz f° er gro ral name used in hc'/SQVE and /FETCH commands
myst stil be :upp ied when using paper tape. Rfler assigning an

alternate SAVE or FETCH device, rcasci nucnt lo the load device
can be accol‘lnshcd by assigning either NONE, or its model
name and uni nulbcr o the desired lcvicc

MPG DEVICE USAGE DETRILS

Sections 5.1 and 5.2 list the devices that can be used by MPG éar
its own functions. This section provides the delails !bout G
usage and also general information about the devices.

Console Terminal

The console terminal driver is located in the Executive and
operates in an interrupt driven mode. The presel values for its
device constants are:

Read: Device Register Address = 177560
Interrupt™Vector Rddress = B0
Interrupt Proc. Status Word = 200 (BR 4)

Write: Device chxslcr Rddress = 177564
*nlcrru Vector Address = BY
nterrupt Proc. Status Word = 200 (BR 4)

During its one ti-c housekeeping, the Exzeculive samples the
console tcrnxna tcslxng the write status register. If not
thcrc or if R?RDY is not set, "the Execulive will h lt (This is

he onl’ h n the Ezeculive that is not prccc ed ! an grror
-cssa ¢.) When sto,p:n at this halt, register contains an
addrcss which nis the word containing thc read device
register aldrcss The lnvc words Iollouin: this word are in the
same¢ order as lisied above. this time, the user may chan?
any or all of the siz words and thcrcby direct MPG to an operabls
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console terminal. Riter the changes have been made, depressin
CONTINUE will cause MPG to repeat the console terminal test wit
the new values.

During execution, the MPG console terminal driver recognizes
certain control characters and acls upon them as follows:

RUBOUT

CONTROL/U

CONTROL/C

CONTROL /0

CONTROL/S

The last character entered on the current read will
be deleted. The character or characters deleted are
t,’cd and enclosed in backslash (\) characlers. If
B entered characlers have already been deleted, a
carriage return/line feed will be typed.

Types the “tU” characters, deletes all data entered
on the current read, and then types a CR/LF.
Effectively re-initializes the currenl read.

This entry is honored only if wuser programs are
runnin!. When processed, it causes an‘ read or
uré}c o the console terminal to be aboried, the
=t characters to be typed, and entry into 's
User Interrupt Mode to be made.

Couses all further writes to the console terminal to
be su{prcsscd. This action remains in effect until
MPG returns to request a new command or wuntil an
error is detlecled by MPG components other than the
Device Routines. If used while wuser programs are
running, all messages issued to the consgle terminal
are suppressed and will remain sup‘rcsscl until all
user rograms have either e¢en stopped or
terminated. If desiring éﬁﬂTﬁﬁtu.‘ t’pin' durin

user program execution, 2 /C entfy will rese

the intefnal software flag wused for "suppressing
typeouts. During command entry there is no way to
resume typing until the current command completles.

This eniry instructs MPG {o suspend all further
writes to the console terminal after the current one
completes. The console tLerminal is put in
simulated bus conditlsaNTaaa remains so until any
character, other than a /S, is entered on the
keyboard. This character is discarded and typing
will resume at the point of interruption with no
loss of data. This feature can be used while user
pro!rAls are running and will have the same effect
on their output.

For console terminal writes buf!crrin, is provided for up to
0

twenty bytes. There is no ‘ulfcrring

r read data.
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PRINTER
Any of three prinlcrs (LP11, LSI1, or LVI1) can optionally be
assigned as the LISt device and will be used for certain

display functions. Thc drivcr for the printer is interrupt

driven and operates with the following presel constantis:

Device Register Rddress = 177514
Interrupt Vector Rddress =
Bus Request Prioritly = 4

The above constants can be changed after using the ASSIGN command
to assign the printer as the LIST device.  The current values
will be displayed after cach ASSIGN command and can be changed if

desired.
PRAPER TAPE AND LOAD MEDIR HANDLERS

The handlers conlaincl in MPG perform the services required for
rogram and file laanlcnancc This includes the loa 1n, of HPG
|l¢s, thc slvxne and lctching of user programs, rectory

displ etc. Currently, MPG supports seven handlcrs which arc

for thc !ollounn. devices:

PC11/PR11 PnEcr Tape

?51} ‘ack isk

THO2 nFE

Egi{ Fl D k

0 is

RPOY !’"
Due to size requirements, the MPG Executive will contain the
Paper Tape handler and only one of the other handlers which will

be ils load media. This rctults n gsiz versions of the Execuliv

with each aupportin' o different ‘t: medium. Refer to Section
ails &

for further det conccrnin various Ezxecutives
instructions for generating HPG oad media.

These handlcrs are modified versions of the XXDP Program

handlcra. ! are not interrupt driven_and require onl! device
ister allrcs es for their operation. Due to their original
implementation, the device re nslcr addresses are fized and
cannol be changed. The following g the addresses for each
device:
177550 = PC11/PR11 Paper Tape Reader
177554 = PCll Paecr Tape Punch
177400 = RK11 DE ‘ack isk
177340 = TC11 DEC aaé
172440 = TMO2 MAGT
172520 = TM11 MAGTAPE
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177170 = RX11 Flo:pg Disk
176700 = RPOM D

5.4 DEVICES SUPPORTED FOR USER PROGRAMS

The title of this scclion somewhat llclcadlnl Devices
considered as supported under HPG are those for uhlc hlﬂh level
170 funclions (Read, Write, Seek, elc.) are available. owever,
due to the llcxa‘ilil, and oucr of the low lcvcl language, 2
knowledgeable user ma ogram at the device intcr!acc level and
therefore, in a lcsscr scncc of the word, has sup ort for

procticall* an! POP-11 cvlcc. So, even though the cv ce you
wish zercise may no be in *he follnui ihg 11 list, do not 1ose
heart. You wil ave to work 2 litile ha than {1 the
high level IIO unctious were availablc for thc dcsircd device.

Even so, it is still casier to progran the device interface with

instead of comp ns:a’ necessary instructions in octal
machine language and writing thcl to memory.

Supported Devices:
= DHI11 16 Line Programmable RAsuynchronous Multiplezor
- DJ11 16 Line Rsynchronous Multiplexer
- DL11 Single Line Interface
- D@11 NPR Synchronous Line Control
- DUL1l Single Line Synchronous Interface
= LP11/LS11/LV1l Printers
- PC11/PR11 Paper Tape
- RKOb Disk
- RK11 Cartridge Disk
- RPO2/RPO3 Disks
- RPO4/RPOS/RPOb Disks
- RSO3/RSO4 Disks
- TC11 DEC Tape
= TM11 Magnetic Tape
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5.5 DEVICE SUPPORT SUMMARY TRBLE

The following table reflects the type of support provided by MPG
for each device. Note that some devices are su ’ortcd for MPG
functions but not for high level I/0 opcrations. hese devices
and the other devices that are listed but which do not have high
level 170 sug port indicated, all have small basic device routines
which contain the symbolic names of t c device registers. Rlso,
devices that are su,gorlc as SAVE and FETCH devices, other than
paper tape, are applicable only if thcy are the MPG load device.

DEVICE HIGH
MODEL LORD LEVEL LIST FETCH SAVE
NAME DEVICE 10 DEVICE DEVICE DEVICE
CD11

CM11

CR11

DC11

DH11 X

DJ11 X

DL11 X

DN11

Dall X

DULl X

KWll

LP11 X X

LSl X ®

LVl X X

PCL1 X X X
PR11 X X

RCI1

RF11

RKOS X X

RKO6 X

RK11 X X

RPO2 X

RPO3 X

RPOY4 X X
RPOS X X X X
RPO6 X X X X
RSO3 X

RS04 X

RX01 X X X
RX11 X X X
TAll

1C11 X X X X
TMO2 X X X
TMi1 X X X X
TU1D X X X X
TUlB X X X
TUSe X X X X
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Rs stated prcviousl' MPG is supplied on XXDP m
ability to operate Irom media w nch is dedicate
6.1 contnins the information concerning loading o

' while sections 6.2 through 6.8 pertain t
media.

dia but has the
to it. Section
of MPG through
o MPG dedicated

The boot proccdurcs contained in sections b.2 through 6.8 may
used ad_ either XXDP or dedicated HPG media. Convcrsc !
the bool ,roccdurcs listed in the XXDP User’s Manual may also be
used for loading botlh types of media.

Upon completing ! of the {ollouing load proccdurcs, MPG will
perform its housc ccp:ng unc tions, request the dale, issue its
intialization ncssag hen type an asterisk to signify its
readiness for the firsl u:cr conulnd

LOADING VIA XXDP

After loading the XXDP Monitor by wusing the instructions in
¢ither the 's User’s Manual or in sections 6.2 through 6.8
the Monitor will !gpc its title line and uslgc information an
thcn ua:t !or kcyboard entry. AL this point the user nag

direct] ’ oad ! one ot the follau:ng command
followed by carrlagc return:
R TCMPG (TCll version)
R RKMPG (RK11 version)
R TMMPG (TM11/TULD version)
R THMPG (TMO2/TULG version)
R RXMPG (RX11 version)
R RBMPG (RPOM version)

This ¢ntrg results in the specified version of MPG being loaded
and contrdl being transferred directly to it. ;

The difference in the versions listed above consists of the type
of device that will be used as the primary SAVE/FETCH device.
Paper Tape is the secondary device in all versions.

An alternate method of loadln MPG is through XXDP's UPD1 or
programs. Instead ol loading MPG" directly as just

lcscriicd %utcr either 'Rugsol' or 'R as Lhe rcil! to the
Monitor. selected ra- wi be loaded dnd will
request the date. After making s repl ! on asterisk is typed
and the program wails for a con-onl entry. AL this point the
user must enter two commands in order to tn:tnotc The

first command specifies that o pro’ran is to be loaded, the
device from which 1t will be loaded, the program’s name.
The wvalid program names are those listed previously but with
.BIN extensions. The second command initiates cxccatxon of the
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- e

locaded pro an An ¢2 "Blﬁx°' loldln! and initiating the RK1I

version of from an 1 pack 1% as follows:
LORD DKO:RXMPG.BIN
START

The only difference in MPG’s cperation when loaded under XXDP 13
that alter MPG reguests thc date, it will request the unit
number of the drive that 13 to be assigned as the initial
SAVE device. HWhen loading dedicated version of
HPG, it is always set to the ! dcvicc In the prior .'..HK

reply of ui, | set the CH assignment to the same RX11
un:t as which MPG happened to be loodcd from.

It should be noted that when MPG assumes control, it will
destroy the XXDP Monitor and any UPD program in core. In order
to resume XOOP operation, the lodd medium must be rebooted or
MPG's /BOOT command used.

SR S S ———
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' 6.2 DEDICATED MEDIA LORDING INSTRUCTIONS
| The following sections contain the information and :nstruct:ons
neccessar {or thc loading cf MPG. Each scctxon will .’5 ! to
arc

specific MPG inpul medium. As additional
supporlcd hcnr instructions will be addcd

6.3 TCl11 DECTAPE INPUT
The following are the initial steps for loading from DECtape:
1. Mount the MPG tape on unit O.
2. Set the REMOTE/OFF/LOCAL switch to
REMOTE.
3. If hardware hoo!strvs lgaders BM792-YB,
MR11-08 /YB are present, go
to scctlon 6 3.1
4. If not present, go to section 6.3.2.

£.3.1 TC11 HARDWARE BOOTSTRAP
1. Set the Switch Register to:
773100 for the BM792-YB or,
773120 for the MR11-DB or,
773030 for the -YR or,
773070 for the -YB.

2. Press the LORD ADDR switch.
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3. If the BN792- YB. set the Switch Register
(word count register for
DEClapc).

4. Press the START switch.

| £.3.2 TC11 SOFTWARE BOOTSTRAP

; 1. Set the Switch Register to 010000 and
| press the LORD switch.

c. Scl lhc Switch Register to the first of

DEa ollounnl vllucs and press the
osit switc Continue epositing

unti] all values are entered.

10000= 112700 MOV 8TCWC,RO
1;%;5% MOV 8-256. , TCWC
10010= 1 MOV 84002, TCCM
4002
5710 A: TST TCCM
100376 BPL &
10320= lE?lg MOV 83, TCCN
105710 B: TSTB TCCM
100376 BPL B
10030= 12712 MOV 8S, TCCM
105710 C: TSTB TCCH
100376 BPL C
10040= 5007 CLR PC
3. Set the Switch Register to 010000 and
press the LORD switch.

4. Press the START switch.

.4 RK11 DECPACK DISK INPUT
The following are the initial steps for loading from disk:
1) Mount the MPG DECpack on drive O.

2) Load the drive, write lock it, and then
wait until the drive 13 ready.

2) If harduware bootstraa loaders BM792-YB,
MR11-DB, or BMB73-YR/YB are present, go
to section B6.4.1.

—m e —
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4)

If not present, go to section 6.Y4.2.

| 5.4.1 RK11 HARDWARE BOOTSTRAP

1)

e)
J)

4)

Set the Switch Register to:
100 for the BM792-YB or,
110 for the w or,
773010 for the YR or,
773030 for the BMB73-YB.
Press the LORD RDR switch.

If the BM792-YB, setl the Switch Register
to 777406

Press the START switch.

£.4.2 RK11 SOFTWARE BOOTSTRAP

1)

e)

3)

4)

Set the Switch Register to 010000 and
press the LORD swilch.

Set the Switch Register to the first of
the following values and press the
DEPosit switch. Continue scpositing
unti]l all values are entered:

10000= 12700 MOV SRKKWC, RO
177406
12710 MOV 8-256. , RKWC
177400

10010= 127“2 MOV 85, RKCS
i05710 R: ggzﬂ EKCS

10020= oggg; CLR PC

Set the Switch Register to 010030 anid
press the LORD swilch.

Fress the START switch.

e S . s o B el e e S
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. MPG Loading Instructions (Cont’d)

' 5.5  TM1l MAGTAPE INPUT

The following are the initial steps for loading from maglape:

1) Mount the MPG tape on drive 0 and _make
it rcad' 3“_ rewinding 1t to BOT and
t LINE.

placing

2) If hardware bootstrap loaders MR1I1-DB or
BMB73-YR/YB are present, go to section

5.95.1.
3) If not, go to section B.5.2.

£.5.1 TM11 HARDWARE BOOTSTRAF
1) Set the Switch Register to:
773136 for the MR11-DB or,
773050 for the BMB73-YR or,
773110 for the BMB73-YB.
2) Press the LORD RDR switch.

3) Press the START switch.

6.5.2 TM11 SOFTWARE BOOTSTRAP

1) Set the Switch Register to
press the LORD swilch.

010000 and

e) Set the Switch Register to the first of

the following values and
DEPosit switch. Continue
until all values are entered:

10000= 12700 A: MOV

172524
10 DEC
1 MoV
10010= 11
105710 B: TSTB
100376 BPL
5710 TST
10020= 100767 BMI
12710 MOV
60003
105710  C: TSTB
10030= 100376 BPL
5710 157
100777  D: BMI
S007 CLR

ress the
epositing

SMTBRC,RO

:ZSS?I.HTC

MTC

B8

ETC
#60003,MTC
MTC

C

MTC

D

PC

E03
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| MPG Loading Instructions (Cont’d)

8.6

 B.6.1

b.6.2

3) Set the Swilch Register 1o 010000 and
press the LORD swilch,

4) Press the START switch.

TMO2 MAGTAPE INPUT
The following are the initial steps for loading from magtape:
1) Mount the MPG tape on drive 0 and make

it rcad? a“_ rewinding it to BOT and

placing it LINE.

2) If hardware bootstrap loader BMB73-YB 13
present, go to section b.5.1.

3) If not, go to section Bb.b.2.

THMO2 HARDWARE BOOTSTRAP

1) Set the Switch Register to 773150.
2) Press the LOAD RADR switch.

3) Press the START switch.

THMOZ2 SOFTWARE BOOTSTRAP

1) Set the Switch Register to 010000 and
press the LOAD switlch.

2) Set the Switch Register to the first of
the following values and press the

DEPosit switch. Continue epositing
until all values are entered:
10000= 12700 MOV sMTCS1,R0O
172440
12760 MOV #1300,MTTC
1300
10C10= 32
12760 MOV 8-1,MTFC
17777Z
10020= 12759 MOV #31,MTCS1
S??g A: TST MTDS
10030= 100375 BPL *
12760 MOV #-256. ,MTWC

- ——————— . ———————— "
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. MPG Loading Instructions (Cont’d)

6.7

B.7.1

b.7.2

3)

Y)

2
10040= ano MOV #71,MTCS1
msno B: TSTB MTCS1
10050= 100378 % grcsx
- 103;49 C: BMI C
5007 CLR PC

Set the Switch Register to 010000 and
press the LORD switch.

Press the START switch.

RX11 FLOPPY DISK INPUT
The following are the initial steps for loading from the Floppy

Disk:

1)
2)
3)

4)

Insert the MPG Diskelte in drive 0.
Insure that the drive is ready.

If hardware bootstirap loader BM792-YL 1s
present, go to scctxon B ods

It not present, go to section b.7.2.

RX11 HARDWARE BOOTSTRAP

1)

e)

3)

Set the Switlch Register to 173400.
Press the LORD ADR switch.
Press the START switch.

RX11 SOFTWARE BOOTSTRAP

1)

2)

Set the Swilch Register to 010000 and
press the LORD switch.

Set the Switch Register to the first of
the lollouxng valucs and press the
DEPosit swilc Continue epositing
until all values are entered:

603
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MPG Loading Instructions (Cont’d)

3)

4)

10000= S000 CLR RO
12701 MOV #RXCS,R!
177170
105;;% A: TSTB  RXCS
10010= 1 Q H
12715 MOV 83,RXCS
5;;% B: TST RXCS
10020= 1 Q B
100406 BMI D
105711 TSTB RXCS
100003 BPL C
10030= 115122 MOVB  RXDB, (RO)+
770 BR B
5007 C: CLR PC
10040= 0 D: HALT
776 BR D

Set the Switch Register to 010000 and
press the LORD switch.

Press the START switch.

6.8 RPOM DISK INPUT

The
1)
2)

3)

4)

following are the initial steps for loading from disk:
Mount the MPG pack on drive 0.

Load the drive, write lock it, and then
wait until the drive is ready.

If hardware bootstrap loader BMB73-YB is
present go to section 6.B.1.

If not present, go to section 6.8.2.

£.8.1 RPO4Y HARDWARE BOOTSTRAP

1}
2)
3)

Set the Switch Register to 773320.
Press the LORD ADR switch.
Press the START switch.

£.8.2 RPO4 SOFTWARE BOOTSTRAP

1)

Sel the Switch Register to 0l0000 and
press the LOAD ADR switch.

- ——— e —————
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| MPG Loading Instructions (Cont’d)

2) Sel the Swilch Register to the first of
the following values and press the
DEPosit switch. Continue epositing
until all values are entered:

10000= 1% MOV SRPCSI,RO
12710 MOV 23,RPCSI
10010= 500 CLR  RPDC
S0 CLR  RPDA
10020= 12760 MOV #-256.,RPWC
177400
‘. mé MOV #71,RPCSL
105710 A: TSTB  RPCSI
100376 BPL A
5007 CLR  PC

3) Set the Switch Register to 010000 and
press the LORD switch.

4) Press the START switch.

M.P.G.
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7.0 INITIATING MPG

When the Exccut ve and MPG are jnitiall 100404 the ’
display information gertinent to 's gperdtion ﬁc wi
request information Irom the user and allow him to sp c I'
to wulilize certain optional hardware !clturcs if they arc
available on the c!:lc. The !ollouln fng tl lists the
]

¢s aI that can Occur lurinl this t process.
T ed after cach message is a Brief exp ana lon of the message

and its optional rcs,onscc, if any, Noto lhal lng rcstousc nusl
be tcrn:ua ed by either a Carriage Return <CR ine

<(LF> and that default values are supported uhcn ¢ither of lhcsc
are the only entry made. For this example, the loading of MPG's
RK11 Ezeculive on an 11/70 system has been choscn and all user
responses have been underlired. Rlso, even though they may be
the same as the default values, responses dre shoun for all
| messages requiring them.

DTE1R-n RKMPG - RK11 EXECUTIVE FOR MPG

This is the Execulive’s title lcssagc and lists its MAINDEC
g number, revision number, and type of load device. This
‘ message will be different’ for each version of the Executive.
"DATE (DD-MMM-YY)

#10-FEB-76 <CR>

The current date in standard DEC format is requested by this
message. R valid date must be entered as the response.

! ?LOAD/SAVE/FETCH DEV UNIT & 7 0 «CR>

This is an oplional message and will occur only if lhc
Execulive has been loaded ¢ither an XXDP Monitor or
UPD1/2 programs. ancc nother program has loaded thc
Extcu!nvc it ha% no way of determin n! the unit number of
he load 3¢vic¢ herefor it rcqucsts hat the unit number
bc entered. This number uil aluays be retained for the LORD
device but the SAVE and ETCH devices may be rcacs:,ncd later
with the SIGN command. The default unit numbef for this
rcsponsc is This message will not occur if the Exzecutive
the progra. that is booted. In this case, the Executive
-ctrncvcs the current unit number from the device registers
and stores it as the unit number for all three devices.

. —— ——
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Initiating MPG (Cont’d)

?USE MEM MGMNT (Y/N) 7 Y <«CR»

This message will occur only if the Exccuttvc has _detected
the presefce of the Membry Management feature. The repl
entered will determine which version of the MPG program is {
be loaded. If Memory Management is not present or if N is
cntcrcd thc noa-ﬂcn?r Hnna’cncat version of MPG (DTMGAn)

of Y or a default entry will
rcsul in D%Hnan being londcd’ y

CONS TERMINAL CONSTANTS:

This is a header message which precedes a series of four
messages that allow "modification of the preset values for
constints wused with the conso c terminal. If a <P
terminator was entered on the reply 1o any of the three
preceding -cssa: this message and_ {ihe following four
ncs:ogcs will not’'be issued and their default values will be
used.

?FILL AFTER: 012 7 012 <CR)

Requests the octal value for the_ byte after which {ill
characters are to bc transmitted. The default character is a
Line Feed (D12). A <LF> terminator on any one of these four
messages will cause the Executive to !ypass the remaining
messages.

?FILL WITH: 000 7 0 «CR>

Requests the octal value of the character to be issued when
transmitting fill characters. The default character is a

null (octal 000 byte).

?FILL COUNT: 002 7 2 <«CR>

ests an octal count for the number of fill charactlers

Requ
th :t are to be transmitted. Defaulls to two characters.
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?CONVERT LOMER CASE TO UPPER (Y/N) 7 Y <CR»

This llttl'l asks the uscr l! he wishes 1the Ezecutive to
sutomatically convert console kc, oard data from loucr case
to upper cas This would be ap clblc if, !or c:au! ¢, the
console terminal is an LR36 the rep ! he data
will not be converted and the user utll havc o use the Shift
key when making all MPG entries. Default value is Y

At this point the Executive will load the ap rroprtatc version of

and turn control over to it. The rcll nin! lcssa ¢s listed
are issued by the MPG program. For MPG raLP nay be
used to terminate any responses cn‘crcd Houcvcr, (LF>
terminator will nol cause bypassing of , subsequent ncs:ogcs
Also, default values are supported for al responses.

DTMMA-n M.P.G. RST1: =xxxxxz; RST2: zxx:zz

This is MPG’s title message and lisis its MAINDEC number and
revision number. ARlso "included are the octal addresses of
the two restart golnls available within MPG. Refer to
Section 4.0 for details concerning the two restart points.

MPG BRSE RDDRESS = zx1112

The starting memory address of the MPG program, which
immediately follows the Execulive in memory, 1is xspiagcd in
this ncs:agc

?USE UNIBUS MAP (Y/N) 7 Y (CR>

This message will occur only if the Memory Management version
of MPG is being executed and lI 1! has dctcctc the presence
of the Unibus Ha; feature. Tonsc this ucssagc
which has ault value o{ " l dctcrnlnc if MPG is
utilize the Unlhuc Map.

?7USE 22 BIT ADRS (Y/N) 7 Y <(CR>

This ncssagc uill occur only if the Memory Management version
of énnl ¢execuled and if it has determined that the
proccssor has it addrcssxn, capabilities, The Y response
or the default response insiruct MPG to use 22 bit
addressing. Othcru1:c, it will use 18 bit addressing.

. —————
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¥ MEM MAP ¥

ABS RADRS: FREE MEM = xxxzxzzx TO zxzzzzzx (MIDL) = zxzzzzz:z)

END OF MEM = xzzxxzzz

The above messages are produced by the MM (Memor Hag)
command which™ _is performed as the last slep 1in
initialization. The starting and ending addresses of the

memory_ared ang the address of its mid point (MIDL) are
displayed. "The third message displays the end of actual
memory. This third lcssagc does not occur in the non-Memor
Management version. For that version, the e¢nd address o
FREE is the end of actual memory.

#1st command

The asterisk indicates that MPG has completed initialization
and is now ready to receive its first command.
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8.0 GENERATING MPG MEDIA

MNPG sup orts operation when loaded from various media as
spccx ied in section 6. This support includes saving and
clchin! of user pro,rans on thc load device or other unils on
its trol unit or’on s ,c Rlso included is the initial
loading of HPG and the loading of the Device Routines for wuser
programs.

The files required by MPG and any user programs are stored in
absolute format which is compatible wilh the file structure
utilized by the XXDP ' ram. Since this compatibilit cxists
and since provides file maintenance servic is used
to create and maintain media. This use of si nif!cantl!
reduces the size of MPG b’ not rc,uirln' ldditlonal commands an
routines for functions used exclus vcl, n MPG media maintenance.

should be noted that the user still has adequate maintenance
capabi:ilcc for his programs through use of the MPG slash (/)
commands.

MPG and its Device Roulines reside on the XXDP/MPG media in
asinlulc format with .MPG extensions while the Executives have
extensions. User programs are also stored in the same
format but with .USR extensions. This allows the user to casily
distinguish between his stored programs and the files grovidcd as
components of MPG. It also eliminates the possibility of
duplicate file names.

igned to MPG colponcnts adhere o

multimedia standards with the exception of the Executives.

Since they are the files specified in statements, their

names more readily indicate their dllfcrcnccs and the fact that

thc! are part of . Rlso, they do not contain revision numbers
hat the same name may be used regardless of revision.

The format of the filenames assig

For MPG components, & new series of MAINDEC numbers have _been
allocatcd and are identified by the first two_letters DT. These
two letlers indicate that MPG is a2 Diagnostic Tool. Rs a gcncral
rulc the MAINDEC numbers match the component’s filenames cxcc:
for Lhe XXDP conventions o! drop '1n the D and the adding ‘

MCO level. Once again, the on c:cc tions are the Exccutnvcs

Thc !ollou:n! are the filenames an INDEC numbers for Lhe

w

Ezecutives here n is the revision number and m is the MCO
level):
Filename MAINDEC » Version
TCMPG.BIN 11-DTEQR=-n TC11 DECtape Exzecutive
?KHPG.BIn i{-b;Elﬂ-n RKll DEC‘ack Exccutnvc
HHPG:E}N ll:BTEgg-: T Ha la ¢ E::::t:::
RXMPG.BIN 11-DTENR~-n RX11 Fl°l Disk Ezecutive
REWPC.BIN  11-OTESA-n RPOY Dis Emunu




!
'.
|
{
|
i
]
{
}
|
i
i
i
!
|

-—- e . e e — ——— b o . s —— e —

Generating MPG Nedia

The actual

one of the Execulives, have the following {1

numbers:

Filename

TMGAnm .. MPG
TMMAna. MPG

The following are the

{(Cont'd)

MAINDEC »

11-DTMGR-n
11-DTMMR=-n

filenames

BOM
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programs, which can operate onl,‘nuhcn lo.“*ﬂb&!

ames and MR

(Non Hclorx Management)
(Memory Management)

and MRINDEC numbers for the

Device Routines currently provided with MPG:

Filename

TDHAna . MPG
TDJAan. PG
PG

MAINDEC 8

=

6?—?*

TRSA-n
e

TTCA=n
11-DTTMA-n

et fd P (o oo fua foed s o s Prmat e Pans P

1
1
1
1
1
1
1
1
l
1
!
1
1
1

Device(s)

B> [ ot P e P B fmd s P
Brres Bt et Bt s Pras Pt [t Broa s

:

£

The following sections contain the instructions to _generate the
various MPG media using the

assume DECtape input bul can be used
from any medium. Note that

transfers the MPG Executives

nccc:sar! for
ta have thes

opsration but
¢ files on the culput medium.

program of

These ezamples
8s & basis for generaling

the last command 1n cach example

files. This is not rea l?

is shown in case the user wishse
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| Genarating MPG Media (Cont’d)

TC11 DECTAPE MEDIR
Rssuna! the MPG 1np ul medium is on drive O and the output will
i

be crealed on drin , 1ssue the following UPD2 commands:
COMMAND FUNCTION

ZERQ DT! Inttializes oulput medium
ORD TO TCMPG.BIN oads DECtape Exec inlg core
snvn uls boohl'c zec on tape
ILE Tl <DT0: #.MPG Puts all MPG files on tape
FILE DT1:<DT0: ??MPG.BIN Puts all MPG Exec’s on tape

RX11 DECPACK MEDIA
ﬂuu-m’ the MPG input medium is DECtape drive and that the
1

output DECpack drive O, issue the lolloumg commands:
COMMAND FUNCTION

&(’E Initializes output DECpack disk
LORD :RKMPG.BIN Loads disk Exzec into core
SAVM DKD Puts bootable Exec on disk
FILE I’.I(D <DTO:%.MPG Puts all MPG files on disk

FILE DKO:<DTD:??MPG.BIN Puts all MPG Exec’s on disk

THi11 MRGTRPE MEDIA

Rssuming the MPG input medium is DEClape drive 0 and that the
output "is MAGTAPE drive O (can be uvcn level or nine level),
1ssue the following UPD2 commands:

COMMAND FUNCTION

ZERO MTO: Imtnl izes outputl MAGTAPE

L %m& oads TMO2 MAGT uc into core
: THPG. uts bootable uc on tape

LORD DTO: TMMPG.BIN Loads TM11 MAGT zec into core

SAVE MTD: TMMPG. SAV Puts TMl11 Ezec on tape

FILEF MT0:<DTO:%.MPG Puts all MPG files on tape

FILEF MTO:<DTO:"?7?MPG.BIN Puts all MPG Exec’s on tape
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Generating MPG Media (Cont’d)

. 8.9

' 8.5

B.6

8.7

TMO2 MRGTAPE MEDIR

The UPDR col-ands ncccssar! te !cncratc *HTHOE version of HPG arc
1dentical to those need version. 1 onl !
difference is that instead of apctn l hou

used. The MAGTAPE media produced !or the Tﬂll or lhc THOE Il!‘

loaded on cllhcr thc TMi1 or the TMO2. The lool:tra‘
determines load device t!pc and then loads e¢ither the llrsl

or the sccond gecutive on

RX11 FLOPPY DISK MEDIA
ﬂs:ualn"lhc 6nzut ncdxul is Ctag. drive and that the

output Floppy k drive O, issue t follounng commands:
COMMAND FUNCTION

ZERO DXO: Inillali:cs output Diskette

LORD DTO:RXMPG.BIN Loads F t Disk Ezec into core
SAVN g%g: Puts boola 70 Ezec on Disketlte
FILE :<DT0: #.MPG Puts all MPG lllcs on Diskettie
FILE DXD:<DTO:??MPG.BIN Puts all MPG Exec’s on Diskette
RPOM DISK MEDIR
Assuming the MPG inpul medium is DECtape drive O and thatl 1ihe
output ,s RPO4 drive O, issue the follouxng UPD2 commands:
COMMAND FUNCTION

ZERO DBO: Initializes output disk

LORD DTO:RBMPG.BIN Loads disk Exec into core

SAVM DBO: Puts bootable Exec on disk

FILE DBO:<DTO:*.MPG Puts all MPG files on disk

FILE DBO:<DTD:??MPG.BIN Puts all MPG Exec’s on disk

USER PROGRAMS

The UPD2 program can also be wused 1o transfer stored wuser
prograac be uccn dx!(crcnt MPG media. MWhen doing this, the LOAD

commands may be used for individual programs while the
FILE or FILEF dev:%. HSR commands may be used Tor transferring all
user programs.

. ————— e —— e s S S S . . = G —e - et e e e e
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9.0 MEMORY MANAGEMENT VERSION OF MPG

The H‘.HP! Management version of MPG, which has a filename of

requires 18K words for loading and occupies 1BK words
or less afler housckccp:n Not only does it have all of the
features described for the non-Memory Management version, but it
also has some additional features unique to its appllcatlon and
some restrictions,

RDODITIONAL COMMANDS AND FEARTURES

The following are the more visable differences between the tuwe
versions of

= During its housekeep in' the Memory Management version of
will determine the Un bu: Hap and 22 bit addressin
are available on the s!stc- either or bolh oare,
will ask if thc, are 1o be uscd Rt this time the user may
specify any combination of usage for these features.

- Hhca Entcrin! or Fclchin’ uscr ‘ragran, the user is glvcn
he opportunity immediatel er cntcrlgé the command to
!ccif thc startln= aldrcss (ali ned to » word ioundarl
his program’s or! ares. an address is entered, the
!ro ram u: 1 begin at hal locatlon and will remain at that
address untnl deleted or moved to a new address
through use of the SHIFT command. If an address is not
entered, MPG will assizu 3 memory address in the same manner
as the non-ﬂclor agement vcr:ion. Note that fixed
address programs unll bc identified by an F in their line of
the Memory Map display.

= Two commands have been_added and an existing one expanded
for this version. Their full descriptions and oplional
formats are listed in Appendiz A.M.

The SHIFT command allows the user to move his program to a
different area of memory and also change its program slot.

The UBMAP command can be wused 1o change the Unibus Map
registers assigned to a user progrom.

The MM command with a program number specified, will list
the following detailed inTormation aboul the pro.ran

== The standard information line which consists of the
absolute program area addresses, the program’s name,
and the device assigned to the program.

== The values that will be loaded into the User Mode PAR
and POR registers when the program is running.

== The absolute addresses for RDIO and WRIO.
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== The absolute addresses of FREE, MIDL, and the end of
memory.

If the Unibus H.t 18 hcin, used by the program, the
following will also be displayed:

== The Unibus addresses for RDIO and WRIO.

== The numbers of the Unibus Hog registers, which are
assigned to the program, and their contenls.

== The Unibus addresses for FREE and MIDL.
== FREE's Unibus Map register numbers and their contents.

- The "DISPLAY p CODE™ command will display the absolute
ad=rcsscs and the virtual addresses of the ’rogran’s object
code.

- The RDM, WRM, BOC, RDD, and SUB commands will sup;ort 56 to
22 bits for their addresses and/or operands. The CBD and
CDB commands still support only 16 bils.

9.2 TRAP ROUTINE

R common trap catcher has been added for traps _that occur at
vectors 4, 10, 114, 250, and non MPG traps at 34. If the tra
occurred in a user ‘fﬁ'fll while it is running, an attempt wil
be made tf kill that program and continue running any remainin
rograms. If the trap zccurrcl in 8 halt will ofcur afte
he display. Depressing the '’ INUE’ switch after the halt
will couse 2 jump to the restart (RST2) point. KWhen the trap
catcher is enltered, it will display the following information:

= The vector address of the trap.

-~ The contents of registers O thru 7 and the PSW at the time
of the trap.

= The contents of the Memory Management registers (MMRO-MMR3).
= The contents of the failing mode’s PAR and POR registers.
-~ Whether 2 user’s interrupt was being processed.

= Whether the trap occurred within MPG or a user program. If
2 user program, 1ts number will be displayed.
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9.3 RESTRICTIONS

The following restrictions apply only to the Memory Management
version:

= The size of each ‘ro ram’s area (device rouline ¢ RDIO +
HRfO + source + ob)eft code) cannol exceed 12K words.

- The size of FREE will be 2 mazimum of 12K words.
- The RESET instruction is a no-no and is notl supported.

- The VECTOR instruction is not supported. Therefore, the
user will not be able to write and include an interrupt
service rouline in his program. MPG’s generation of
absolute addresses for the user program’s object code
prohibits this feature in a virtual envifonment.

= Ezxztreme care must be taken if the wuser is wusing absolutle
octal addresses in his program. Octal addresses, which
reference the device registers or other registers in the 1/0
age, are supported. ~ However, if outside of these areas,
raps may occur if the area they reference is not mapped.

- The mazimum size of an absolute octal address entered on
user program statements is 1b bits. This includes high
level f/O statements.

9.4 MEMORY MANAGEMENT IMPLEMENTATION DETAILS

MPG utilizes the Memory Management feature in a manner_ that s
compatible with all -11 "s. This resulls in the Data Space
and Supervisor Mode capabilities not being used if present.

MPG operates in Kernel Mode and then transfers the mode 1o User
Mode when it gives control to a user program. Prior to givin

control, the User Mode PRAR/PDR rc’ictcr: are mapped to tha

user’s areas. MWhen the user ﬁ;&g am gives control back, Kernel
Mode will be entered again and will“remain in that mode until
it gives control back to the same program or to another program.
Interrupts generaled by user prﬂaenl device roulines are serviced
in Kernel Mode. Rlso, certain rovided functions utilized by
the device routines and program statements (PRINT for ezample)

will result in Kernel Mode being entered for a very brief perio

to initiate the function.

To a1d in the undcr:tanding of MPG's operation, the following
tables list the usage of the PAR/PDR registers for cach mode:
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8.5

Kernel
PRAR/PDR Usage
0-3 Rlways mapped to MPG’s program space.
1T=-9 cnc’al work and also used during
1at¢rrupt servicing.
7 170 Page
User
PRAR/PDR Usage
0 -2 Uscr rogram area
3-§ ¢ FREE 190 area
) Sharcd codc area within MPG
7 170 Page

The values loaded intc the User Mode PAR/PDR registers are
initialized only when the RUN command is issued or when starting
the next pass of lhc program. MWhen the user program 13 running
and gives u‘ control, the currcnt :onlcnt: ol these registers _are
slorcd and then reloaded when ains control agdin. This
allows the user to set up his oun va ues in certain registers and
operate without being concerned that MPG will change 1them back.
However, certain registers must never be changcl or the resulls
will be unprediclable. So, keep your hands off of
registers 1, 2, 6, and 7 since they are holy. If you musi use
i aﬂR/PDR 'air, use_one or more of the 3, 4, and § group. These
are__norma for FREE, but if the ’rogran never references FREE
or MIDL, they can be used lor other purposes.

If the user has a program which must know whether it is running
under HCIOP’ Management or not, the following two statements ma
be used elermine this fact. The second statement wil
perform the GOTO if Memory Management is being used:

LOARD TMOO WITH OPSW
IF TMOO = 2 GOTO nnan

UNIBUS MAP IMPLEMENTATION DETRILS

When 2 device rout:nc is loaded for a user’s !ra-, a flag 1s

interrogated to delermine if tne lcvicc re u the Unibus Hap
f 1t does and if the Map is tc:ng used determine how

many contx‘uous rcgistcra are needed (] to 3) anl then ask for a

flrs! rc ister nulbcr The valid register numbers are in the
ran decimal 7 thru 30. If three rcgiclcrs are needed, the
% ¢st val:l rc ister number would be 28. If a number is not
ered, | select the lowest available registers and then

dlsplag thc nuuhtr of the first register chosen.” If the wuser

e —————— — - ——— i —
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|
§ later wishes 1o use different registers wilh his program, he may
1ssue the UBMAP command and change the registers.

| The following table lists the wutilization of the Unibus Map

I registers:
| Registers Usage
f 0-1 Lower area of MPG’s roaran space.
- Never used within HPE. vailable as
| a8 work register.
| 13 The FREE 170 area.
. & Shared code area within MPG.
7-30 Rssignable to user programs.

Rc!tgtcrs O, 1, and b are initialized by MPG wupon_ 1is gnitia
lodding and whenever is restarted.” Registers 3 thru S and

thru are re-initialized whenever the command i3 issued
and when memory’s format is changed. The latter occurs after a
program has been Entered, Felched, Deleted, Modified, or Shifted.

S SN~ TS S —— -

e e m——————— ——— —— - —— o —



JO4

| M.P.G. Page 48

i APPENDIX A
USER COMMANDS
| A.1 MPG COMMAND SUMMARY

For detailed descriptions of the following commands, refer to
section A.M.

ENTER p

sﬂﬂ p RS name

(also SAVE and FETCH)

2% -

| REPORT p COUNTS (also STRTUS)

’8 bbbb (Memory Mgmnt only)
LLJ Aiant Al

(Hclorg M
nn WITH *aaa.
FILL BFnn WITH oooo, oooo,ctc
FILL BFnn HITH laaa
FILL BUF WITH PR
FILL COMn WITH oooo
FILL COM WITH %*aa2a...a

DYSPLAY"
DISPLAY p CODE

/FETCH'hlll RS p
5E€LETE name

T ALL,FAST

MM p,p,p (Memory Mgmnt only)

WRM bbbb,oooo
BOC bbbb,ccce
RDD o0o000,0000
SUB o020,0000
CBD o000
COB dddd
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R.2 MPG COMMAND ENTRY INFORMATION

The following is information concerning the details and options for
entry of MPG commands:

- ?ll‘colnand entries are terminated by a carriage return or a line
eed. ‘

-= Al] command names (RSSIGN,DISPLAY,ENTER,RUN,/LIST,etc) may be
entered either in full or in their shortened form which is fhcir

first two characters (RS,DI,EN,RU,7L).

-- Separator words (AT,TO,WITH RS) and _ certain ' keywords
(BLF , BF nn, COM, COMn,LIST’ SAVE, FETCH, CODE, STATUS,COUNTS)  may  be
entered in full or in their shortened form which gonsésts of only
their first character (R, T,W,R) and (B,Bn,C,Cn,L,S,F,C,S,0)

For ezample, "FILL BFO2 WITH 1,2,3" could be entered as
“F1 B2 W 1,2,3.

== Device model numbers and the keywords NONE, KYBD, KBOO, and LORD
must be entered as four charactlers.

== In the command sun.ar, and definitions, commas are shown as
operand separator characters; spaces may be used instead.

== Leading and trailing commas and/or spaces will be ignored.

== Multiple commas and/or spaces will be treated as a single comma
or space.

— Lcadin! 2eros in pro!ral numbers, octal data, decimal data, wunit
numberf, line numbdrs, and buffer numbers do not need to be
entered. If they are ihcy will be ignored, regardless of the
number of them entered.

== Several commands accept lulti:lc program numbers and in some
cases, intermized formats. These commands are:

RUN DELETE KILL
STOP REPORT MM (Memory Mgmnt only)
CONT DISPLRY

== The following commands require a program number entry butl will
accepl only one number:

ENTER MODIFY SHIFT (Memory Mgmnt only)
ASSIGN /SAVE UBMAP  (Memory Mgmnt only)
OPSlp /FETCH

== Al]l commands that perform I/0 operations on either the SAVE
d;ncct or the FETCH device are prefized wilh the slash (/)
character,
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line number
In

mdl

| bbbb
ceee

LOM
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(Cont’d)

A.3 MPG COMMAND OPERAND DEFINITIONS

The decimal program number in the range of 1 to 16
that is assigned to a user program in MPG

The one o four digit decimal line number
prefized to ecach statement in a user program.

The four character model number of a device that
will be used within MPG. This may be the control
clcﬁtronics’ model number or the unit’s model
number.

The one or two digit decimal unit number in the
range of O thryu 15 for a specific unit on a
multiple unit control electronics.

R word of data expressed in one to six octal
digits.

gnt or more ASCII characters used to define ASCII
ata.

One to six alpha=numeric characters. Uszd to
identify saved user programs.

An absolute memory address s‘ccilicd in one to siz
octal digits. May be one 1o eight digits (22
bits) on the Memory Managsment version.

A decimal number in the range of O thru 65,535.
One digit number in the range of O thru S.

?s!uo digit decimal number in the range of 00 thru
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ENTER p
ENTER p RS name

RUN p
RUN p AT line number

RN 575 AT 1n, 5
RUN

STOP p
STOP p,p.p

. CONT p
CONT p,p,p

CKILL p
CKILL p,p,p
!

MO4
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AR.4 MPG COMMANDS - DETAILED DESCRIPTIONS

CLASS 1 -~ PROGRAM RSSOCIATED COMMANDS

Indicates that the user wishes to enter
rogram statements that will Dbe
lcntilicd as program number p (1-16).

a prozran na s not supplied the
dc!ault name of will be assigned
to the program.

Note: Only one program number will be
processed with this command.

This command initiales !ro'ran execution
at the first statemen program
indicalcd by p. A second format, T

line number, provides for starting a
gro gram at a specific statement which js
dentified by i1ts line number. A single
command na* ¢ used to start one or_more
programs with ln' miz of formatls.
progran number Is supplied, MPG will
scan the program slols and stiart
execulion of any user programs that are
active. For example, 3 CONT command has
just been issued Tor a progran.

Used to stop thc cxccuiion of one or
more grograls. sran will remain
intac d -a’ bc rcsuuc from the point
it was stoppe

Used to resume execution of one or lorc
programs that have been stopped !
user command or have ceased execulion
due to thc occurrence of amn error.
Actual program execution does not resume
until » command is entered or a null
keyboard eniry is made.

This command is used prilnarlly to force
termination of wuser programs™ that are
hung in an internal loop "and therefore
do "not release__control to MPG which
would allow the STOP  command to cease
their cxccution KILL can also be used
to stop a program that is not in a loop.
However, any program stopped with t ¢
KILL command will be stopped immediatel
and can be restarted on y with the RU
command.
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DELETE p
DELETE P:PsP

ASSIGN mdl TO p

RSSIGN mdl,u,u TO
ASSIGN mdl u u-u TO p
RSSIGN mdl u’'TO SAVE
ASSIGN mdl’u TO FETCH
ASSIGN NONE TO LIST

: | REPORT

REPORT p,p STATUS,p
REPORT § RoONTS

NO4
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Instructs MPG to delete the indicaled
programs and deallocate the memory they
occupied.

Allows the wuser to change lhc unit
numbers assigred o an exis tn! ram
nd/or to chinge the device's onsta is.

a single "unit_ device, no unit
number is needed. If a lultip uni t
device, such as lagnclic tape, cithcr 3
snn'lc unit number series of single
unitl numbers, ana/or a string of
consecutive wunit numbers (mazimum of
sizleen) na! be specified. When wusin
this command to change unit nulbcrs,
line feed terminator on the g
cause MPG to bypass requesting ncu
device constants.

T try is used | th
corront. devile “for the LI g*“&k :

FETCH devices. Olhcr keywords thao
be wused for deassi !nt are

KBOO for LIST and L for

FETCH. It should be noted that !or thc
LIST, SAVE, and FETCH operands, entr o!
only their first character lL S,F

acccptahlc

Forccs the display of all device
!1stcrs crror information, and
tatistics for the program or programs
ecified. This command applies only to
t ose programs that ut:l 2¢ high level
170 language statement anl dcvnca
routines” which provide !or s
variation of this con-and lows the
user to disp lagouusgccific rep ort
information. The operand *
display only the couuts uhllc the STATUS
operand will_ displ onl! the device
registers. If ne th r of hcsc 0 Trands
ar spcclfncd beth rcpor s
displayed 6U“ of onl lhc first
let cr for COURTS  and STRTUS is

acceptable.
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OPSW o0se
OPSKp sose

(Cont’d)

BOS
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Used to sel the MPG ’cra!ton Swilches
to the values indicale 0000 which is
an octal word (Refer to Scctton 3.5).
If the progrom number , is not entered,
the Operation Switches or oll current]
resident programs wil sel to the
indicated valus. Hhcn lz entered,
onl that program’s switches will be
modified. hen enterin a_ program
number, only one may be ehtered.

This command is supported only on the
Memory Management version of . The
first  formal is wused to move the
specified program 1o a new area 1n
-c-or! whose $ lrtln, address is_defined
! ¢ oclal addr ss bbbb. The move
will be performed as long as the area i3
not alrgady occupied and there 13 enough
room. The second format allows the user
to change his program’s number and
consequentiall lls g llin loo slot.
{ this col-on’ is d rcclc rogram
uhosc mgmory address control ¢ed
MPG, the programs na‘ be relocated in
memory in order to retain the sc,ucntia!
memor addressing _common 0
contr llc‘ ro!rans. The third format
allous to return a program
which is localcd at a fized address tha
was defined earlier, to MPG control of
its address.

This command is supported only on the
Memory Management vcrsion of . MWith
this colland the wuser ! chan ¢ the
Untb¥s ! registers asst’ ed rogro-
he first  action c orlcd

c-asai’n the rc’is ers currcntl,
osstgnc to the ro ron. Next, it wil
ask “for new rc, ter assignments in a
manner which is identical to the way it
roqucs ted the register assignments when

the program was Entered or Felched,
After the assignmenis are received, all
programs will be recompiled.
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LL
LL

-

n WITH &
HITH PR

(Cont’d)

CO5
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CLRSS 2 -- DATAR PROCESSING COMMANDS
FILL BFan WITH cooo0,0000,etc Rllows the wuser to load one of the
FILL BFan WITH %aaa.

’ll

.. 28
FILL BUF WITH ooaoo, ooao.ctc

sizteen common data buffers with either
octal words or RSCII dats. The value
of nn ma lc 0 thru 15 and :pcct{tcs
which 16 uflcr is ,c illed.
If less th n 1 bytes of octa uorls or
data is specified, the entered
dota will be propagated tﬁrog hout the
16 b tcs. f - re than 1 tes are
entered, the data will runcltcd
after Ihe first 1B l!tcs In the third
format, where n is :‘ccillcd all
sixlccn buffers will be treated as one
!lc buffer. Octal or ASCII data
uxll ,ropo!olcd throu hout ils cnlira
length w res rlc i (other than
the size of the !tc kc bosrd read-in
area) on the nunhcr f hytcc entered.

The prefiz codes # and 8 for the RSCII
data formats provide the user with
control over the inclusion of carrxag
return and line feed characters at the
end of his data. The # format will
automatically include the CR/LF while
the 8 format will result in only the
data entered b the user.  When
!ropagatzn data, the CR/LF will be
reated the same as user data.

The PATn format will fill the indicated
buffer with the bit patiern specified by
PATa. The various patterns available
are listed in Appendiz C.3. For this
foraat n con have 2 value of 0 -9, AR,
or

S ———— c— r—
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FILL COMn WITH ocooo

F*LL WITH #aa..3
FILL COMn WITH 8aa
FILL COM WITH PRTn

-

-—

DOS
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This is an alternate format of the FILL
connaud and allows the wuser to access
tbc en COOIO? work aroat which are two
bytes ecach he number n rc resents the
uork ared null%r and na! n the ran
0 thru 9 he datla a! 1 cnlcr ;,
a paltcra or in either ta
format. If o nulbcr is not supplicl
COMO throu h COMS wil b} treated t
twenty l! ares wilh data propagation
!at:u ce if less than twenty bytes
of data l: entered.

The colcs # 8, and PﬂTn are treated the
same in "the ILL BFan command.
Houcvcr uhcn !Ill:n' specific COM
word (COMa) and n! hc lao format,
the resulting contents of the COMn wor g
will be a "CR/LF, regardless of the
number of data characters entered.

CLASS 3 -- USER PROGRAM SOURCE MAINTENANCE COMMANDS

MCOIFY

DISPLAY p

DISPLAY p CODE
DISPLAY p,p CODE, p
/SAVE p

/SAVE p RS name

/FETCH name RS p

Instructs MPG to interpret the
subsequent keyboard aniries as rogrun
statements which are lo be applied
corrgctions to Lhe p 'ra- specified b'
:. The program p -us lready exis
efore using this command.

Causes the displa the ram E
statements on 'uﬁc print cv'c ?
second format causcs the display ol
program statements and the octal lachxnc
code generated for cach statement.

Instructs MPG to write the program
statements of_ program t to the current

device. Thc uxl ¢ saved wunder
the one to lll character I1.D. code
furnished by name. Il a2 name is not
specified, the statements will be saved
under Lthe name acsn!ncl to the program
in ncnory Program p will still be
retained in ncnorg.

Escd to rca*hpro rams rcv:ousl saved

ame ¢n !urn: hes the
Be D of the saved pr rem on the
current FETCH device while p indicates

the program slot intc uhlch 1t will be
loaded.

e e — — i — " — et — o — — i, ot |+ o et
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/DELETE name

. /DELETE name,name,name

/LIST

;§T ALL
T FAST
/L ST ALL,FRST

/ZERC

/B00T

EQS
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This command s wused 1o delete wuser

gro:ro-s stored on the SRYE Savlcc. One
r fore names may be suppli

The directory of the FETCH device may be
listed through use of lhla command. If
the keyword is notl "ltcd onlg
the shved uger ’ro!rfns be listed:
It RLL ls cntcrc files, including
those rcqutro ‘y MPG, will be listed.
If FRS l, rntcrcd only thc filenames
of l ¢ files will be'listed. ALL and

T are independent of cach other. The
information roluccd by this comm n#
will be dis la’cd the current LIS
device (eithef the console terminal or
the printer).

Use of lhis collanl will inlliallac the
darcc!or' SRVE device. It is
useful when crcatin! ternate progranm
library media. Extreme care musl be
taken “when usla‘c this command. It
directed at the load device, it will
destroy the data on that device. It is
for this rcason tha! uaruin, message
which rcquircs ' l!cpla &
*c(orc cr!ornin! function.
his message display device's
model and uait nunbcrc and requires a
'cs reply before performing the Zero
unctlon.

Causes MPG to perform a2 simulated
bootstrap funcllon on the current FETCH
device. The first data block read by 2
normal boototrc‘ will be read by
into memory starling at location "2ero
with a brancb to lo ation 2ero after the
read completes. hxs destroys the
memory rcctlcnt

CLASS 4 -- SERVICE COMMANDS

Display the limits of the ncnor!
locatx!ns occupied b* each user progra
and the oddrcsscs of Free Memory. (MM
stonds for Memory Map)

o — — ——— ——
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bbbk
bbbb,ccce

bbkb,ooo00
bbbb,ocooo,0000,etc
bbbb,ccce

ocoo,c000,8tc
8000,0000

FOS
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This command is ortcd OHJE on the
Memory Hanaacucnt vc sion of With
this comma the user may dis la’ more
dct:ilcd information alout & # :r
eries v rogrems. Reler
gcctnon S ’ lctl f as Lo wha
:n!ornallon 1 lisp ayed.

This con-anl formats memory by

liminatin d
‘01:02: HP& con ’01120‘:s¢r.i::r’an".c
hen recompiling a use Ero rams.

This situation shouldn’t occur but undcr
solc uniquc error or abort conditions it
might

Display the conlents of the word at the
octal !cnor! addrccs specified by bbbb.
If :?c tonc ccconi agdrcsf ] is
s ed 4 o and includin
the second .m..a » ——

Write the single or str:n of octal
words (ooo0) beg innxn’ the octal
memory address specified by bbbb

Used %o calculate the branch offset

value belween two even memory addresses.
Thc first address (bbbb) is "the memor
address of a branch offset type o
branch instruction with the “second
address (cccc) being the _destination
address of the branch. The answer
produced must be visually checked for an
out of range condition by the user.

Add the two or morge octal numbers and
display their result.

Subtiract the first octal number from the
second and display the result.

Convert the octal bxnlr! number o
decimal and display the defimal resull.

Convert the decimal number to binary and
display 1t 1n octal.

- . —
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| B.1 MPG PROGRAM LANGUAGE SUMMARY

LORD v WITH v

INCR v

INCR v BY v

DECR v

DECR v BY v

MOVE

MOVE v TO v

MOVE v AT v TO v
| ADD v TO v

ADD v AT v TO v

SUB v FROM v

SUB v AT v FROM v

NEGRTE v
| SET v BITn
. SET v BIT n THRU n AND n
| CLEAR v BIT
' CLEAR v BIT n RN? n THRU n
IF v BIT an SET GO TO In
L IF v BIT ndn-n CLEAR GO TO In
IF v =v GO TO In

IF v AT v => v GO TO In
"GO TO In
"LINK  In

RETURN

PRINT % text-text-text-terxt

PRINT 8 text-text-text-text
PRINT o Ay I RsCIT

v v

CFILL v WITH ‘nusgﬁ
"FILL v AT v WITH RSCII
- ROTATE v
"ROTATE v AT v

PRUSE
- DELAY v

VERIFY v WITH v
¥ER FY v AT v WITH v
CTOR v TC In

GO
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APPENDIX B

USER PROGRAM LANGUAGE

See the following pages for detailed descriplion and definition of
n, and In. ( ) indicates other valid symbolic operators.

(NBR, SRC,DST)
(-,8)

( -

(SET, CLEAR)

(CLEAR,SET)

(=,),¢(,2),(2,0)

(=)¢})

(BINARY, OCTAL ,DECIMAL ,ASCII)
( i Ofcxm. ?IMRY)
( Y, [variable],PATn
(RSCII,RANDOM, [variable],PATn

(N/R for Memory Mgmnt)

(N/R for Memory Mgmnt)

)
)

Y,

For specific chxphcral instructions such as READ, WRITE, REHIND SEEK

ete., see wri

eup listed under appropriate device name, in

ppendiz
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B.2 MPG PROGRAM LANGURGE - VALID PARAMETERS

. VARIABLES (v) - RAny of the following are equally interchangeable:

Symbols - Any predefined symbolic name listed 1n
Rppendiz C or RAppendiz D. Includes those for
temporary storage, common storage and device
register names.

Octal Numbers = Any octal number from O thru 177777.

Decimal Numbers - Any number preceded by o "D’ will be
considered a decimal number. The acceptable
range is from: DO thru DBSS3S.

BIT NUMBERS (n) - Any decimal number from O thru 1S.

LINE NUMBERS (ln) - Any decimal number from O thru 9999.
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B.3 PROGRAM LANGUAGE DETARILED DESCRIPTION

LORD [variable! WITH [variablel

INCR [variablel

INCR [variable] BY [variablel

| DECR [variablel

DECR [variable) BY [variablel

MOVE

' MOVE [variable] TO [variable]

Load the value of the :scond
variable into the memory address
specified by the first.

Increment thc contents of the
ncnor! word oc tion indicatled b
rst variable by Lthe amoun

specified by the secon Increment
by 1 if the second variable is not
specified.

Decrement the contents of the
acnor, word location indicated b
the first variable b! thc amoun
spccxl:cl by the second. Decrement

if the second variable is not
:pccxltcl

The MOVE instruction with no
parameters implies an indirect
move. The number of bytes to bc
moved is contained in location NBR.
Location SRC contains the startnng
address of the data, while locatio

T points to where' it is to be
stored.

Move one word from the memor
location indicated by the !1rs!
variable to the locatign indicated

by the second.

| MOVE [variable] AT [variable] TO [variablel

ADD [variable] TO [variablel

Same as basic MOVE exc
variable specifies |
bytes to be moved.

ept the first
he number of
Add one word located at the memor
location indicated by the firs
variable to the word "residing at
the location indicated by the

second. Replace the second with
the result.

ADD [variable) AT [variable] TO [variable)

Same as basic RDD except the first
variable specifies the number of
bytes to be added.
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SUB [variable] FROM [variablel

NEGRTE [variablel

{ SET [variable] BIT [n] = [n]&[n]

JO5
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Subtract one word located at the
memory locatjon indicatcd by thc
!nrsi vartahl from the g
residin he location indicated

the sccond Replace the second
u th the result.

SUB [variable] AT [variable] FROM [variablel

Same as basic SUB except the first
variable specifies the number of
bytes to be subtracted.

Tuo s colrlcacn! the contents of
the :cno location referenced by
varia

Set the bit ntx{lcd h, th
number n in oca ion spicifie

by variable.

Bit combinations (AND,3) or bit
groups (THRU,=) can also be set.

CLEQR [variable] BIT [n] THRU [n] AND [n]

Reset the bit identified by the
number n in the location specified
by variable.

Bit combinations (AND,3) or bit
groups (THRU,-) can also be resel.

IF [variable] BIT [n) SET GO TO [line number)
| CLEAR

If the bit identified by thc nunhcr
n in the Jocation specified ,
variable meets the condxtlon calle
for (Set or Clear) then perform a
rogram branch to the statement
indicated by line number.

' IF [variable] BIT [n] 920 (n]3[n] THRU lnlcSEzRGOTO [line number)

AND

Bit conb{Hatlona (AND,8) or b1t
,:?u‘ can be identified
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IF [variable)

)
(s
O

[variable] GOTO [line number]

If the relationshi (=,> ete),
between thc ¢ ntcn s o! memor
spccx!icd variables, i
true, cr!orl 8 ’ran brancﬁ to
thc statement tl!tcd bu linc
number. Unli ranch
instructions will c uscd
NOTE- There is one difference
between this instruction and all
others. If the second variable is
a decimal or octal number, it is
used as a value, not as an address.
it is a sy mbolic name (tag), it
is used as an addrccs that contains
the value to be compared.

IF [variable] AT [variable) f)[variablcl GO TO [line number])

Same ‘rccccdlng IF operation
cxccg t the first variable
specifies the number of bytes to be
con;arcd Note that either GOTO or
GO TO is acceptable, and only a
compare for = or <) 1s valid.

§ GOTO [line number] Causes an unconditional ram

branch to the statement in xc ted
line number. Either GOTO or
TO are valid.

Z LINK [line number] Used as a Julp to subroutine to a

. RETURN

PRINT #[text-text-text]

subroutine !1nnxn at  the
statement indxca ¢d by line number.

Used as a return from a subroutine.

When this statement is encountered,
print  the text message on the
display device assigned to this
rogram. _Follow the texl with a
Earrxagc Return and Line Feed.

PRINT #[text-text-text] Same as PRINT ¥, except that the

text s pr:ntca withoul a carriage
return and line feed following.
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User Program Language (Cont’d)

PRINT [variable] IN BINARY
OCTAL
DECIHRL

PRINT [variable] AT [variable] IN

FILL [variable] WITH RANDOM
ASCII

[variable)
PATn

ROTATE [variable)

' ROTATE [variable] AT [variable]

' VECTOR [variable] TO [line number)

LOS
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Conver! one word of data localed in
memory at Lhe address specified b
variable to the formal requeste
lnd print it on _ the assigned
disp lca olcvicc First character

only (B,0,0,R) is acceptable.
BINARY
OCTAL
DECIMAL
RSCII
The lirsl varnablc :pccilics the
number be printed

(starting at t*c lccation specified
by the second variable). R decimal
of octal number is valid.

Fill the area of nclor' slartin
with the location spcci fed lhc
first variable with b!tcs of
random data, the II aracter
set, the bit combination specified

y "the second variable, or the
épsgi!icd pattern (see Rppendiz

FILL [variable]) AT [variable] WITH RANDOM

[variable]
PATn

Specify the number of bytes to be
filled by the first variable.

Rotate lhc nunbcr of h!tcs
specified ' variab in This
program’s wrile buffer (ﬁRIO) one
place to the right.

Rotate the number of bytes
sgccilxcd b! the first variable
starting at the location specified

y the cccond variable, one place
to the right

Store the address of the line
number in the location ipcciflcd b
the variable. his location

normally an  interrupt  vect or
address. (Note: Not supported on
éaa )chorg Management version of
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VERIFY [variable] WITH [variablel Conparc two bytes at the address
gcci!icl by the first vart:blc,
w two ytc: at the ress
specified by the second. Print a
palr in octal along with the hytc
number if they do not compare.

VERIFY [variable] AT [variable]) WITH [variable)

Same as previous except first
variable specifies the number of
bytes to be compared.

PAUSE Colgxlcs as a MWait for Interrupt
instruction.
DELAY [variablel Dclay the number of mjilliseconds

|n ncctcd b, variahlc This should
be 2 decima lue such as 000
for 1 second. This instruction
uses a simple {lime-oul loop, and
the aciua dcla! will var with
-cnor! proc ss speed.
accur c' as crit ical the User
chould ime l lcla of '60 Seconds
guc! the value he
dcsirc: ‘g t c pertentage deviation
from the one ninutc delay.

ENTRY Save rcgislcr: RO thru RS on the
stack. This instruction is for use
at the start of an interrupt
service routine writtemn in
language.

EXIT Restore rcgist.rs RO thru RS from
the stack, then do a return from
interrupt LRTI) instruction. This
instruction is for use at the end
of an MPG interrupt routine.

f LETGO Causes a control release as

described in Section
Execution resumes inline when
control is returned to this
program.

. RESET Issue a Bus Initialize to the

hardware. (Note: Nol supported on
éga ?cnorg Management version of




User Program Language

WORD v

END

(Cont’d)

NOS
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Store the binar’ value of the
voriablc specified as the next word

in the u:cr !ro!ran clal and

dcciual value for v.

ﬂlso. lf a symbolic nalc Is entered
F v, hc a’drcss for the s nbolég

nanc will ’cncrotcd Not

AT YOUR OHN

End of program. Must have the
highest line number. Causes return
to"the Control Routine when its
object code is executed during
program execution.
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RPPENDIX C
PREDEFINED SYMBOLIC NAMES

USER PROGRAM EXCLUSIVE STORRGE

Each MPG user program has access 1o 1b locations that are par! of
the program and” that have predefined symbolic names. Each
program uses the same s!-bolic nemes, but when two or more
programs are co-residenl, these common names reference different
phy!l:ll locations internal to each progrem. The valid
predefined symbols are as folliows:

TMOO THON TMO8 THMi2
TMOI THOS ™09 TM13
TMG2 ™06 TMIO TM1Y
™G3 ™07 TM1L TMIS

Likewise, the symbolic names RDIO and WRIO refer to cach of the
two 170 areas” _included as part of each progrem area. The
locations NBR an T

instruction (MOVE), and lhe operation swi

which are used i' he indirect move
¢
exist separately wilhin cach progras area.

h word (OPSW) alse

RDIO NBR
WRIO SRC
OPSH DST

USER PROGRAM COMMON STORAGE

Each MPG user program also has access to 10 locations that are
¥hgsicallg common o all ‘fﬂ!f!l! resident ?t any given time.
hey are 2lso accessable by the FILL command. These mdy be wused
for communication belween programs, or variation of parameters by
command. The valid predefine sgn‘ols are as follows:

CoMO comMs

COoMl coMe

come comM7

coM3 coms

COMy coms
The common or shared I/0 area is referenced by the symbolic name
:?EE. The middle of this area 13 referenced !y the symbolic name

FREE CRLF

MIDL

A ccmmon location containing the RSCII code for a Carriage Relurn
and Line Feed can be referenced as CRLF, and used for formatting
messages.

e e n m — —
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. Symbolic Names (Cont’d)
!
‘ The B data buffer 1s acccs:ailc both by MPG command and by
cach zran. and allows the user t* !cncratc and change data
uxthou difying the program ilself. The buffer is 256 byles
, and can bc rcicrcnc d in subdivisions of 16 bytes using Yihe
= fol owing symbols:

"B BE B K

BFO?7 BFll
For the FILL col-and this buffer ¢ hc rc!crcnccd as single
byte buffer ! u:nn' the name gus 08 18 uled
in a pfogram statement, It is cquxvalcnt t

Lo ]
.
W

MPG PREDEFINED BIT PATTERNS

Inherent within HPG is the ahtlxt! to casil gcncra!c variable
lcn!th dct* fields with an seriés redefined bit

erns. These fields lAy be Eanratcl with clt er the FILL
pro.ral statement or command and are useful when
checking for failures duc to lala scnsitivil'. These patterns
are identified by symbolic names that are lisled below along with
the bit patterns that ecach produces:

PRTO HALKING ONES

=

010000
etc.

PAT! WALKING ZEROES

3

137777

187777

167777
elc.

PAT2 100000 EXPANDING ONES
140000
160000
170000

PAT3 EXPANDING ZEROES

9

017777
007777
elc.




? Symbolic Names (Cont'd)

PATY

PRTS

PATE

PRT7

PATE

PATY

PATA

PRTE

12525¢e
125252
12525¢
125252
elc.

3

i

$E

[l ™ Lo
&
-
(2]
.

;

&
e
(2]

i

:

sgs

165555

[y STy
YO L)
un
n
. un
1) ]

=
-~
o
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ALTERNATE ONES (MORIZ.)
ALTERNATE ZEROES (HORIZ. )
ALTERNATE ONES (VERT.)
ALTERNATE ZEROES (VERT)
OCTAL CHECKERBORRD

BINARY CHECKERBOARD

COUNT WORDS

RPO4 DISK SERIAL DATA
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RPPENDIX D

DEVICE ROUTINES

DEVICE ROUTINES - GENERAL INFORMATION

The information wunique 1o a particular device and the
routines necessary to perform the operations indicated by 1ts
high level language statements ( WRITE, SEEK, etc.) are
contained _in _an MPG program segmen! referred to as a Device
Routine. The Device Routlnes aré resident on the load
device and are automatically loaded by MPG when the device 13
specified by model name for a user program.

While device routines are primarily drivers for the various

devices, they also provide other services to the user
andlhis program and also to MPG. Services for the wuser
include:

- High level laa:ua ¢ functions

- l!lislic accumulation and display
= Error detection and display

- Device registers display

- Symbolic names for device registers

Services for MPG are lcluall! extensions of MPG and are
activated by MPG when necéssary. These services include
housekeeping funclions, rciort ’isyloys, and funclions
required for the KILL command.

The device routines serve as add on components to the basic
program. MHWithout them it is still possible to write
;rograus for any device by wusing the low=-level language.
his basic feature allows programming atl the device interface
level. MWith them, higher lével funclions such as Read
H{i{l, ?cck. Rewind, etc., can be invoked with one MPG
statement.

R feature provided by the device routines is Lhe specifying
of device registers by symbolic name. In order to referénce
a device’s rcii:tcra by name, the MPG user must assign that

the :rngra- he is dc!intn'. Rs an extension of
this support, abbreviated device _roulines exist for all
devices menlioned in section D.2 even though high level
functions have not yet been programmed.

device to

The remaining sections of Appendiz D contains documentation
ertaining to the devices for which high level functions have
sen programmed.

EO6

——. s - ccm—
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D.1 = Device Routines - General Info (Cont’d)

D.1.1

COMMON FERTURES IN DEVICE ROUTINES

Rlthough each device routine is tailored to the device it
supporis, several features are common among ’ll full support
device roulines unless otherwise noted. hese features,
which will be documented only once to avoid redundancy, are
described in this section. When a device routine description
lists one of these features, it will direct the user to this
section for detailed informalion.

OPSW Special Operation Bit

One bit in the Operation Switches (OPSW) word associated with
c¢ach user program_has been reserved for use as a flag to the
device routines. This bit, which is called the Special
Operations (SPOPER) flag, is bit 7 of the OPSW and Il, or llg
not ic~sup‘orlcd by a device routine. R typical applicatio

of this bit’s usdge would be itls control of the Maintenance
bit in the device’s registers. When SPOPER is set by the
user, it would indicate to the device routline that n!l 170
operations are to be issued wilh the device’s Maintenance bit
set, or other devices it may have a completely different
implementation and meaning. herefore, refer to the
lgplicablc device routine section to determine if this bit is
utilized and in whatl manner.

Remember that the OPSH can be modified either at the command
level with the OPSW command cr in the user’s programs with
the LOAD, SET, or CLEAR instructions.

Information Words

R total of eight words are available to ecach device routine
for wuse inp saing information between itself and the user’s
rogram. Six of these words may be implemenied as needed for
he  device rouline’s own requirements. Examples of Lhese
words are CYL, HERD, and SECT for a disk. The other two
words, which have been os:i'ncl specific s,nbolic names and
functions for all device routines, are as follows:

Name Definition

SIZE A one word location which is loaded by the device
rouline witlh the number of byles actuall
transferred on an 170 operation that pcrtornc’
data transfers.

ERR A one word location which is cleared to O’s before
each I1/0 operation. Will be set Lo a value of !
1{ an error was detected on the 170 operation.

i - e ——
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D.1 = Device Routines - General Info (Cont’d)

The following statements will be accc,tcd h! all full support
i u

device routines and will produce simi

NOWARIT

WAIT

COUNTS

r results:

This statement instructs the device rouline to go
into o mode where it returns immediately to the
next stalc-cnt in the wuser's rogram after
1nilialln: ! operations. This allows the
user to initiale an I/O opcration and then sample
the device rc’ isters while 1t is in progress or to
perform concurrent data operations.

For communication dcvtccs this mode also &sllows 2
simul taneous d WRITE in order to test the
data loop back rovi‘cl b! the harduore Multiple

0 ‘crallon: can be stirted in para el as long
as diflerent units (lines) are sclcctcd When an
subsequent statement attemp ts to select a lin
that 1s already in use, the ’ron will wait at
this point wuntil the 1ni 1/0 on any common
line is completed.

If NOWRIT is issued on a non-communications ‘type
of device and anothcr I70 statement is 1ssued
before a previousl , issued one has terminated, the
device routine will automatically wait until the
operation in progress is compléted and  then
initiate the next opcrat:on

When using this stalement, care must be taken _to
ensure that a MWAIT is issued after the last 1/0
opcral:on in the program. Otherwise, an error
display ! be missed and the final counts will
not be upda ed for the last 170 operation.

Resets the NOWAIT mode and instructs the device
routine to relurn to i1ts preset mode of operation.
In n!s {rcsct mode thc dcvicc routine will wait
until currenl operation has terminated
before returning to thc next statement in the
user’s program.

This statement ‘roduccs o  display of the
statistical counls accumulated us far in the
operation of the wuser’s ﬁpcgr‘. This display
will be directed to the LIST device (consols
terminal or printer) with the information produced
being dependent upon the device routine.

 ————— e —— ——
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STRTUS  With this statement the wuser can display the
contents of the dcvlcc registers a:socillc uxth

the device assigned to his ro!ran The
will be directed to thc
register’s contents being identified

ST device with cac

register’s symbolic name. Nor-all!‘ two sels ol

contents will be displayed. The fir

set is the

registers’ contents when the laat interrupt

occurred. If there has not been
interrup [ these will not be disp

second scl consisls of their current con'cnts and

rcvlous
The

will always be displayed. For the second displa
the contents of the registers are retrieved upon

processing this statement.

'D.1.2  COMMON ERROR INFORMATION FOR DEVICE ROUTINES

When cncountcrin' an error and if rnltlcd to do so by bits

he program’s lcvicc routine will

ils la!‘ information pcrtaxnin !o error. This
i

inform

on will be directed lo'lhc MPG LIST device and as a

minimum will consist of an error I.D. and the line number of
the current stalement in the uccr s program. Depend |n! upon
i

the device routine and the pe _of error addi

onal

information may also be displayc This usually consists of
the current unil number, the contents of the device registers
at the time the error was detecled, and the error bit

mnemonics. For details as to what is roduccd by a
device routine, refer to that rouline's section
appendix.

specific

n this

There exists within MPG three error acssazcs which ."h
c

issued during execution of a wuser
errors will be displayed with the ogral s number

gram. While

1dentifier, thc' are issued by and not by the lav:cc
ir

routine. The st ncssa,c mdy occur when “the VERIFY
statement is bcxnl used within thc user’s program. The olher
two messages may occur when 2 user pro!ra- or device rouline
is xvnng control back to MPG with il3 stack having improper
attributes. These messages and their explanations are as
follows:
DATA ERROR (STMNT & nnnn)
VERIFY

A data l!:co-$ar¢ has been detected by the
statclcn

displ a' lollounu=
onl! he first miscompare or all nxaco
con rolled by bit 1 in the 5!0?!0! s
data error count within !hc eV
incrementied when this error occurs.

he data that did not compare will be
this message. MWhether to list
ares 18

The

ce routnnc will be

———— . e e 2 e
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¥ER® INV STK RDR

106

Page 73

The value of the stack pointer was ,rcatcr than

the mazimum allowable value when a2 us
device routine returned control to MPG.

r program or
pThg user

:rogran will be terminated immediately and cannot
¢ continued through use of the CONT command.

*ER* STK TOO BIG

This error occurs when 2 uscrﬂperog:a: o; '
and _has left more

routine returns control to
than thirty words on the stack. Since

device

storage

space reserved for stack information is thirly

words long, stack data would be lost

for the

program. ~ Therefore, this is reported as an error

condition and the program is terminated.

The CONT

command cannot be used after its occurrence.

Rfter any error is displayed, other than the stack

control

in the

errors, execution of the wuser grogran will cease, unless
bit !

directed to continue on error b! being reset
Ero ram’s OPSW. If the progra
command is then issued, execution will resume

next statement 1n the user’s program.

stops after an error and the

at the
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MINIMUM SUPPORT DEVICE ROUTINES

For certain devices MPG provides a minimum level of support.
This support consisis ol symbolic names for device regisiers
when programming a device at the interface level.  This
capability eliminates the nccd lor octal lldrc::c: when

acccssxn lhcsc registers. Rlso, ! altcrlul the cvlcc

,xs er base address, the same gr rom may be run without
ddxfucat:on on a similar device bu a different Unibus
address

In order to reduce file usaec the information for all
minimum support devices has been included in one file which
has the filename ol THSRnn.HPG. When one oi these devices is
specified for a ,rnl this file will be loaded as its
device rouline. Inncd alcl after lnadln! the file, code
wili be executed that dclclc: thc inlorlot on for all 3cv|ccs
other than the onc specified. The | gth of the routine’s
area in memory is then aljustcd to the size needed for only
the specified dcvicc s information.

The device mode]l names and the s,lholic names supaortcd for
each device are listed in the Tollowing table lso listed
is the displacement that will be added to the device
registers’ base address for each symbolic name.

DEVICE NAME DISPL DESCRIPTION

CD11 CDST +0 Card Status
CDCC + Column Count
CDBA L] Current Rddress
CcDDB +6 Card Data
CR11 CRS +0 Card Status
CM11 CRB1 +2 Card Data
CRB2 +4 Card Data Compressed
DC11 RCSR +0 Receiver Status
RBUF +2 Receiver Data Buffer
TSCR 4 Transmitter Status
TBUF +b Transmitter Data Buffer
DN11 ACU +0 Ruto Call Unit
KWll KWSC +0 R.T. Clock Status
KWBR + R.T7. Clock Buffer
KWCR 4 R.T. Clock Counter

LKS +5006 Line Time Clock Status

T S
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RC11

RF11

L

TA1l

Tule

M.P.G.

(Cont'd)

Look Rhead

Disk Rldrcss

Error Status

Coutrgl and Status
ount

Current Rddress

Maintenance

Data Buffer

Contirol and Stalus

Word Count

Current Memory Address

Disk Rddress

RAddress Extensicn Error
Disk Data

Maintenance

Rddress of Disk Segment

Command and Status
Data Buffer

Track Rddress
Sector Address
Error and Status

Control and Status
Data Buffer

Control and Status |
Word Count
Unibus Rddress
Frame Count
Control and Status 2
Drive Status
Error
Attention Summary
Character Check
Data Buffer
Hannlcnancc
Drxvc N

Serial Rumber
Tape Control

K06
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DJ11 16-LINE RSYNCHRONOUS SERIAL LINE MULTIPLEXER

S - l
ggfgg - 300
REOUEST = 5,5 (RERD/WRITE)
REGISTER NAMES RECOGNIZED
CSR
RBUF
TCR

Yol

MPG INSTRUCTIONS SUPPORTED

RERD NOWAIT HDUPLX
WRITE WRIT STATUS
BREAK FDUPLX COUNTS
CRESET

STATISTICAL INFORMATION

BYTES: Read, Written

CMNDS: Rcad Hritc, Break, Misc.

INTERRUPTS: Rcal Write

ERRORS: Overrun(QVR), Franxug(FRﬂ)
Parity(PAR),

OPSW SPECIAL OPERATION BIT SUPPORT

When Bit 7 (SPOPER) of the OPSW is set, the Maintenance Mode
Bit (Bit 2 CSR) will be set prior {0 issuing each I/0 data
transfer command.

170 TIMEOUT

If a tcrllnotln interrupt is not received 3 minutes after

lnlllllln! /0 o*crl ion, the prozran will be aborted and

PD& user nlornc his time is a rimate, calibrated on a
11745 with no other user progran: running.
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D.3 - DJ11 Device Routine (Cont’d)

F.

INSTRUCTION DESCRIPTIONS

REARD
RERD
RERD

RERD

200D
S

BRERK
BREAK

CRESET

(D2Sk INTO RDIO) () = default values
v %INTO RDIO)

NTO v

This instruclion will cause @ data transfer to occur
between the unit previously assigned to this Device
Routine and the memory area specilied by the second
variable. The first variable conto ns the bytle
count for the transier.

v INTO v FROM u
Same as above read excepl U specifies the wunits or
line numbers. Whatever unit numbers were assigned
have no cf!cct This allows simultanecous datla
transfers on_u b lines. R typical form of U is
4-7811 or 4 T 7 AND 11.

(D256 FROM WRIO)

v (FROM WRIO)

v FROM v

v FROM v TO u
The description for the Read Instruction apglxcs
the Write except for the direction of data flow

v

v ON u
This instruction causes a break (sp acnn, cond:tnon)
on the assigned unit or on those specifie u as
in the Read Instruction. The duration at thc brcak
is determined by v which specifies the number of
character times to hold the spacing condition.

This instruction initiates an MOS clear sequence
which clears the silo and all 16 UART’s. It then
clears all of the bits in the Control chxs er.
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NOWRIT

Standard implementation - see section D.1.1.
WRIT

Standard implementation - see section D.1.1.
FDUPLX

Places the DJ11 in_a Full Duplex Mode. This is the

insiial mode of o Dd11"atter"a ReSET ar CRESED
HDUPLX

Places the DJI1 in a Half Duplex Mode.
STATUS

Standard implementation - see section D.1.1.
COUNTS

0.3.1

Standard implementation - see section D.1.1.

DJ11 ERROR INFORMATION

This device routine processes errors in the standard
described in section D.1.2.

fashion

The unique error messages which may occur in the use of this

device routine are as Tollows:

DJ11 TIMEOUT ON I1/0

An 1/0 operation was begun bga the terminating
‘

interrupl was not rece ved.

minutes when
no other programs are running.

time al]lowed for
this tnlcrru't to occur 1s approzimalel
he program 1s run on the POP-11/45 and

three
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| 0.3 = DJ11 Device Routine (Cont’d)

DJ11 ERROR: ddd,ddd,etc

l.

The codes ddd represent mnemonics which are printed
to indicate which error bils were set. The message
may contain from one to three codes. The following

mngmonics may be printed in this message:

PAR = Received Data Parity Error
= Framing Error
OVR = Overrun Error

1 D.3.2 DJ11 SAMPLE PROGRAMS

Write same data sequentially to units 5,6,7 and 1M

o
»0010 % D6 A?'mb WITH RSCII
>0020 MWRITE D&Y FROM WRIO

>0030 MWRITE 2 FROM CRLF

»00M0 END

> DONE

¥RUN 1

Write same data simultanecusly to units 56,7, and 14

*ENTER 1
"ASGN DEV: DJ11

»0010 FILL D64 AT WRIO WITH RSCII

»0020 MWRITE D64 FROM WRIO TO S5-7314

0030 MWRITE 2 FROM CRLF TO S THRU 7 AND 1M
0040 END

> DONE

#RUN |

Write different data sequentially te units 1,4 and 1l

*ENTER 1
?ASGN DEV: DJ1!

>0010 WRITE D16 FROM BFOO TO 1
»0020 WRITE D16 FROM BFOl1 TO 4
»0030 MWRITE D.b FROM BFO2 TO 1!
»004C END

yDONE

#FILL BFOO WITH #TEST MSG NBR !
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*FILL BFOL WITH STEST MSG NER 2
EST MSG NER 3

Write different data simultanecusly to units 1.4 and 1l

*ENTER 1
?ASGN DEV: DJ1I

Read 1 character from unit 12 and Write 1t to wnits 12
and 14. Use the operation switch to loop on this
program.

#ENTER 1

"ASGN DEV: DJ1!

»0010 READ 1 INTO TMOO FROM 12
>0020 WRITE 1 FROM TMOO TO 12 AND 14
>0030 END

> DONE

*0PSH1 140320

HRUN |

Test the DJI1 using thc Special Opcralnon Bi* to cause
data wrap-around. ! oo: the pro ram and
turn on the Hannlcnancc th Usc tes random
data each time, and scqucntially check al 16 llncs
#ENTER 1

TASGN DEV: 0J11,0-15

;001 FILL 9256 AT WRIO WITH RANDOM

st

0020

»0040 IRITE

»00S0 WAIT

»0060 VERIFY D256 AT RDIO WITH WRIO
»0070 END

» DONE

*0PSW1 100214
¥RUN 1

v A me e eee et 4t —— — —— ——— . —— . — 1 — ————
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DL11 SINGLE ASYNCHRONOUS SERIAL LINE INTERFACE

PRESET RDDRESS - 756 0
PRESET INTERRUPT VEC OR - 300
PRESET BUS REQUEST - 4,4 (RERD/WRITE)
REGISTER NAMES RECOGNIZED
RCSR

RBUF
XCSR
XBUF

MPG INSTRUCTIONS SUPPORTED

RERD WAIT SEND
WRITE CALL RECY
BREAK LISTEN STATUS
CRESET ANSKER COUNTS

STATISTICAL INFORMATION

BYTES: Read, Written

CMNDS:: Read, Hritc. Break, Misc.

INTERRUPTS: Read, MWrite

ERRORS: Overrun(OVR), Framing(FRM},
Parity(PAR), "Data

OPSW SPECIAL OPERATION BIT SUPPORT

When Bit 7 (SPOPER) of the OPSW is sel, the Maintenance Mode
Bit (Bit 2 XCSR) will be set prior to issuing each 1/0 data
transfer command.

1/0 TIMEOUT

If » tcrnnnat:n xntcrrutt is not received 3 minutes after
1nxtnalnn! !/ eration, the program will be aborted and
the user nforncl hl: time 1s approzimate, calibrated on 2
POP-11/45 with no cther user programs running.

i — e —

. v a— SRR — —
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0.4 - DL11 Device Routine (Cont'd)

F.

INSTRUCTION DESCRIPTIONS

RERD
RERD
RERD

ITE
ITE
ITE

8
2

CRESET

NOWARIT

WAIT

CALL

(D256 INTO RDIO) () = default values
v (INTO RDIO)

v INTO v
This instruction will cause a data transfer to occur
between the device connected to this DLI1, and the
memory area specified by the second variable.  The
first® variable contains the byte count for the
transfer.

(D2S6& FROM WRIO)

v (FROM WRIO)

v FROM v
The description for the Read Instruction apglxcs to
the Write except for the direction of data Ilow.

v
This instruction causes a break (spacing condition)
on the line connected to this DLI1. The duration of
the break 1s determined by V which specifies the
number of character ti!c: to hold the spacing
condition.
This instruction clears all the bits in the receive
control register RCSR and transmit control register
XCSR.
Standard implementation - see section D.1.1.
Standard implementation - see section D.1.1.

Used to initiate 2 call thru 2 MODEM from a DLIIE.
gc:: ; %a!a Terminal Ready, waits for Carrier
etected.
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LISTEN

ANSKER

SEND

RECV

ROROFF

STATUS

CCUNTS

— - - ——— —— e — — — —— -
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Used to wait for an incoming call. Test the Ring
Indicator and does not proceed until 1t is detected.

Used to answer an tnconxng call to_a DLIIE by way of
a MODEM. Sets Data Tiérminal Ready, waits “for
Carrier Detected.

Used to terminate a call. Lowers Request To Send
acl:gs 1S milliseconds then lowers Data Terminal
cady.

Sets up line _for transmit. Does not cause any data
transfer. Raises Request To Send, then waits for
Clear To Send.

Sets up line for data reception. Does not cause any
data transfer. Lowers Request To Send.

Sets Bit O of RCSR which turns on the paper taEc run
relay when so attached thru a DLI11-R and DL1I1-C.

Clears Bit O of RCSR which turns off the paper tape
run relay where applicable.

Standard implementation - see section D.1.1.

Standard implementation - see section D.1.1.

————— —— - ——— —
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DL11 ERROR INFORMATION

This device routine processes errors 1n the standard fashion
described in section D.1.2.

The unique error ncssa’cs which may occur in the use of this
device rouline are as Tollows:

DL1l TIMEOUT ON 140

An 1/0 operation was begun, but the terminating
interrupt was nol rece ved. The time allowed for
this intcrrU{t to occur is opproxinatcl! three
minutes when the program is run on the POP-11/45 and
no other programs are running.

DL11 ERROR:  ddd,ddd,etc.

The codes ddd represent mnemonics which are printed
to indicate which error bits were set. The message
may contain from one to three codes. The followirng
mangmonics may be printed in this message:

PAR = Received Data Parity Errar

FRM = Framing Error
OVR = Overrun Error

DL1l SAMPLE PROGRAMS

1. Wait for the phone to ring, answer il, send a message ‘o
the callin' station, then echo back each chafacter
received until a "rubout’ is delected. Riter a ’rubout’
is delected disconnect and terminate the program.

¥FILL BUF WITH *RERDY FOR DL1l1 ECHO TEST
*ENTER 1

?ASGN DEV: DL1!

>0010 LISTEN

>0020 ANSHER

»0030 SEND
>0040 MWRITE D26 FROM BUF
»00S0 v

REC
»0060 READ 1 INTO_TMOO
IF TMOO = 377 GOTO 110

WY
) WRITE 1 FROM TMOO
GOTO SO

. — e ——— . ———
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0120 END
DONE
¥RUN 1

Provide a program compatible with sample number 1, that
will initiate a call, receive the 26 agéc message and
print it. It should then transmit, the II character
set one character_at a time and print the echoed
character string. This should be followed by a ’rubout’
and a disconnect.

#ENTER 1
?ASGN DEV: DL11

»0010
»0020
»0030
>0040
»00S0
»0060

0070
»0080

aaF

3
z

EDI IN ASCII

£883
x
—‘-l:
35

l
TH ?DIO

:
3gams

=
8 -

OO000000000D
2
—t
-
&

oL~
EDr
—— L
28°
o=
3.—0
- 4
D
wn
O
>—
—

WV VvV VvV VvV vVvwv
Pt Bt bt s s s B o bs s
EBILEE8ISE

(=]

i
%

s 5

By using the Special Operation bit in the OPSW, wuse the

Maintenance Mode for data loo:back do a simultaneous
Read and Write, and then verify the dala.

#ENTER 1

?ASGN DEV: DL1!

0010 FILL D256 AT WRIO WITH RANDOM

) NOWRIT

»0030 READ

>0040 WRITE

=i .

— e G — — - — IS
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»00S50 WRIT

»0060 VERIFY D256 AT RDIO WITH WRIO
»0070 END

> DONE

*0PSK1 100200
¥RUN 1
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DG11 NPR SYNCHRONOUS LINE INTERFACE
PRESET INTERRUPT VECTOR
PREEET REQUEST - §,5 (gggo/unxrs)

REGISTER NAMES RECOGNIZED BY ALL INSTRUCTIONS

REGISTER NAMES RECOGNIZED BY SELREG INSTRUCTION
RBAP Rﬂﬂg COET SEQ
RCCP RCC SYNC RBCC
TBAP TBRS MISC TBCC
TCCP TCCS TBUF POLY

MPG INSTRUCTIONS SUPPORTED

SELREG  CALL
SELSEQ  LISTEN
RERD RNSWER
WRITE HANGUP
CRESET SEND
NOWAIT RECV
WRIT FDUPLX
NOIDLE HOUPLX

E
(1))
—
D
o
-
un

e ———— e — e o = o . o e
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D.

E.

STATISTICAL INFORMATION

BYTES: Read, Written
: Rcad, Hrilc, Misc.
INTERRUPTS: Read, MWrile
ERRORS : vmlm Redundancy Check (VRC),
Block Check Character (BCC)

Rcve Non xistcnt ch ( ﬁ)

Xmtr Non-txistent Mem (TNEM)

Revr and Xmtr Latency (RLAT, TLAT),
Reve and Xmtr Clock Eos (RCLK TCLK)

Data

OPSW SPECIAL OPERATION BIT SUPPORT

When Bit 7 (SPOPER) of the OPSW is set, the Test Losp Bit
(Bit 3 MISC) will be set prior to issuing each I/0 data
transfer command.

10 TIMEOUT

It a terminating interrupt is nol received 3 minutes after
xnl tiatin /0 o*cra ion, the program will be aborted and

he user 'u!orncd his time is approzimate, calibrated on a
PDP-II/QS with no other user programs running.
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D.S - DQ11 Device Routine (Cont’d)

G.

INSTRUCTION DESCRIPTIONS

SELREG v

This instruction enhances the low level language of
G b; allowing the reference of DGII cczndar
ch!:tc s by name. The names recognized by thi

instruction” are listed in section C, and cause taa

appropriate 4 bit code to be loaded in the REG/E
Register.

SELSEQ v

This instruction simplifies trogral access fto the
two 16 by 16 registers thal are available when the
Protocol option is added. The variable v ghould be
the register_number in decimal or octal. If it is a
tag such as TMOO, the contents will be used as the
register number. This instruclion will place that
number in the proper bits in RCSR

READ (D2S6_INTO RDIO) () = default values

READ v (INTO RDIO)

READ v INTO v
This instruction will cause a data transfer to occur
between the device connectled to this DQll, and the
memory ared sqccllicd b! the second variable. The
first” variable contaifis the byte count for the
transfer.

WRITE (D256 FROM WRIO)

WRITE v (FROM WRIO)

WRITE v FROM v
The description for the Read instruction applies to
the Write, except for the direction of data flow

CRESET
Sets Master Clear, clears all Secondary and Sequence
Control Registers, then sets bils “per character
equal to B

NOWRIT

Standard implementation - see secticn D.1.1.

—
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D.S - D@11 Device Routine (Cont’d)

WAIT

NOIDLE

IDLE

CALL

LISTEN

ANSUER

SEND

RECV

Standard implementation - see section D.1.1.
Resets the Idle Mode bit in TCSR.

Sets the Idle Mode bit in TCSR allowing _ the
transmission of IDLE characters whenever Tx GO is
2¢ro.

Used to initiate a call thru a MODEM from a_ DGQII.
Sets Data Terminal Ready, waits for Data Set Ready.

Used to wail for an incoming call. Tests the Ring
Indicator and does not proceed until it is delected.

Used to answer an_incoming call to a D@1l by way of
a . Sets Data Terminal Ready, waits for Data
Set Ready.

Used to terminate a call. Lowers Request to Send
gclsgs 1S milliseconds, then lowers Data Terminal
.. g.

Sets up line for transmit. Does not cause any data
transfer. Raises Request to Send, then waits for
Clear to Send.

Sets up line for data reception. Does not cause any
data transfer. Lowers Request to Send.
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D.S - D@11 Device Routine (Cont'd)

D.5.1

FOUPLX

HDUPLX

STATUS

COUNTS

Places the DQL1 in a Full Duplex Mode. This is the
initial mode of 2 DQI1 after a CRESET or a RESET.

Places the DQl1 in a Half Duplex Mode.
Standard implementation - see section D.1.1.

Standard implementation - see section D.1.1.

DQ11 ERROR INFORMATION

This device routine processes errors in the standard fashion
described in section D.1.2.

The unique error ncs:a,cs which may occur in the use of this

device rouline are as

ollows:

D@11 TIMEOUT ON I/0

An 1/0 operation was begun, bul the terminating
interrupl was nol rece ved. The time allowed for

this intcrrn‘t to occur is approxinatcl! three
minutes when the program is run on the PDP-11/45 and

no other programs are running.

DGl1 ERROR:  ddd,ddd,etc.

printed
message
llowing

The codes ddd represent mnemonics which are
to indicate which error bils were setl. The
may contain from one Lo eight codes. The fo
mngmonics may be prinled in this message:

TCLK = Transmitter Clock Loss Error
REkK = Receiver Clock Loss Error
TLAT = Transmitter Latency Error
RLAT = Receiver Latency Efror
TNEM = Transmitier Non-e¢xistenl Memory Error
M = Receiver Non-existent Memory Error
= Receiver Block Check Error
= Receiver Vertical Redundoncy Errer
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0.5.2 DQl1 SAMPLE PROGRAMS

1.

Test the nnxx usxn! th ; Tcs! Loo‘ bit to cause data
wraparound. 4 he program and turn on
the Test Loog bit. Use » prlntn e chara ter as a sync
character ([).

*ENTER

?ASGN DéV: DQll

»0010

»0020

CRESET
» 03 mﬁmc SY'?O
> D0NC ﬁ& 8?6007 E'asg NITH 20040

IT
D16 INTO BFQ2
D16 FROM BFOO

Hod:!; sample program number 1 to have the DQI1l strip off
nc characlers as they are received. HNote- Read
byte count must be decreased.

#MODIFY 1

ENTER STHNT’'S

Y4S SET RCSR BIT 1
»70 READ D14 INTO BFCe

)
#RUN 1
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Test the automatic switchover from prtnar* to secondary
write regisiers and back again. Use the Test Loop bil as
in progrem 1.

#ENTER 1
?RSGN DEV: DOI1

88
85

)
) G SYNC

0030 MOVE COMO TO REG

> 0040 FStt D&Y AT BFOM WITH 20040
0050 I

0060 NOWARIT

»0070 D&Y INTO BFOM

0080 WRITE D16 FROM BFOO

> = 16 FROM BFOl

>0l W 16 FROM BFQC¢

»01 [ 16 FROM BFO3

>01 WRIT

»01 NOIDLE

»01 PRINT D&% AT BFOM IN ARSCII
>01S0 END

) DONE

#FILL COMO WITH s(l

#FILL WITH !([88 TgT MSG !
#FILL WITH #[[DQ@ TST MSG s
#FILL WITH #[[D@ TST MSG
#FILL BFO3 WITH #[[DQ TST MSG 4
#0PSW 200

#RUN |

Modify Frogram 3 to test the switchover of the read
registers while using only the primary write registers.

#MODIFY 1

ENTER STMNT'S
>70  READ D16 INTO BFO4
80 ; D16 INTO BFOS

- ¢08

- ——
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For systems with the DQ11-BB (PROTOCOL) Option, dtsplay
the contents of the Character Detection and Sequence
Registars.

#ENTER 1

?RSGN DEV: DQ1l

;ggés PRINT TER DETECTION REGISTER CONTENTS
0030

WITH O
> 0OMC Q
> 00SC REG IN OCTAL

>0060 INCR TMOO
>0070 IF TMOO < 20 GOTO 40
>0080 PRINT #

- PRINT OUENCE REGISTER CCONTENTS
)ﬁﬁ Tﬁqﬂ THO

G St

>0120 SELSEQ TMOO

»0130 PRINT REG IN OCTAL
>0140 INCR TMOO

>01S0 IF TMOO < 20 GOTO 120

e

=
g
&

—— . — — —— i —— — —— . _—— -
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RK11 DISK DEVICE ROUTINE

The RK11 Device Routine uho:c filename is TRKAnm, MPG,
supports the gcration ol RKOS and RKO3 disk drives. Other
typcs of disk drives ll’ be ulnllzcd as long as they do not
require special considerations in the manipulation of the
device regisiers.

PRESET VALUES AND SUPPORT SUMMARY
- Valid Model Names and Unit Numbers

In rc&K to the "ASGN DEV:™ message, two model names (RKII

HS are acceplable and ll! be accompanied hﬂ
Il!llul of 16 unit numbers. 13 i1t
numbers must be in the range of 0 thry 7

device the

- Interface Rddresses

The following are the values preset for the RKIl and ma
be altered from the console terminal following the "RS
DEV:® message:

Device Register Base Address = 177400
Interrupt Vector Address = 220
Bus Request Priority = 5

- Symbolic Register Names

The saxbolxc names listed below na' be used to reference
the device registers in nstructions. The octal
displacement associdted with cach name is the value that
will be oadded to the device register base address to
cbtain the actual memory address of The desired register.

Name Displ Description

RKDS +0 Drive Status

RKER +2 rror

RKCS +4 Control and Status
RKMC +b Word Count

RKBA +10 Bus Rddress

RKDA +lc Disk RAddress

RKDB +16 Data Buffer

S - RS M
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D.6 - RK1. Device Routine (Cont’d)

Supported Instructions Summary

The (ollounn' is a su-nar' of the instructions supported
by MPG for the RK1l. Delailed explanations are lisfcd in
section D.B.2.

fe  WREMT  ORESET  aTEeOw
SEEK RDCK NOWRIT  STATUS
WRLOCK  WRCK WAIT COUNTS

Information Words

The five words listed below are used to pass informatjon
between the wuser program and (Lhe device routine. The
first three are related and are wused to spccil! the
location on the disk where the I/0 operation is to begin.
The last two words are used to pass information back™ to
the user program. RIl] words are initially preset to O0’s.

CYL AR one word locati;n that contains the cylinder
number in bits O-7 that will be used in subSequent
170 operations. The contents of CYL and HERD will
be shifted to the gEEropriatc bit positions, merged
into one word with T, and then loaded into RKBQ.
This occurs for all 1/0 operations that require a
disk address.

HERD The word location that follows CYL and contains the
value of the head number to be used (0 or 1).

SECT This word contains the sector number in bits 0C-3.
Located immediately following HERD in memory.

SIZE Standard implementation - see section D.l1.l.
Co:laaé; are wupdated by RERD, WRITE, RDFMT, WRFMT,
an .

ERR Standard implementation - sz section D.1.1.

Statistical Information

Through use of the COUNTS statement or the REPORT command
statistical information for the program can be dis layca
on the MPG print device. This information consislts "of
octal formatted binary counts under different catagories.
The catagories and the functions from which data will be
included under cach are:

————— e —— . S—
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BVIES . WRITE, SRFNT
READ CMNDS:  READ, RDFMT
WRITE CMNDS: WRITE, WRFMT

M ﬁ: WRCK, WRLOCK, DRESET, CRESET
: All Rardware errors

DATA ERRORS: Invalid wunit nuubir errors and
detected by the VERIFY statement.

errors

INTERRUPTS: Number of entries into the interrupt

routine.

- OPSW Special Operation Bit Support
When bit 7 ( ) of the OPSW is set, the

Inhibit

Increment (INH BR) bit in RKCS will be set prior to

issuing e¢ach I/0 command.

'D.6.2  DESCRIPTION OF RK11 INSTRUCTIONS
The RK11 Device Routine supports execution of sizteen MPG

WRITE

language statements. For certain functions (RERD, ,
Rﬂil, WRFMT, SEEK, RDCK, and WRCK), the desired disk address
must 'be loaded into CYL, HERD, and SECT before performing

those functions. In the !ollouin, descriptions, da
enclosed within parentheses indic

ta shown
ates the default values if

nothin! is entered for the statement’s operands. The v is
o

used indicate a variable operand as defined in Rppendix
B.2. Note that if an odd byle count is supplied in any of
the following instructions, it wil effectively be

decremented h‘hl before being used. RI1 1/0 operations are

&&r!or.cd wi
CS register.

RERD (D2S6_INTO RDIO)
READ v (INTO RDIO)
READ v INTO v

This instruction transfers the number cof

the Stop on Soft Error (SSE) bit set in the

bytes,

indicated by the first v, from the disk to memory

beginning at the memory location specified
second v.

by the
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D.6 - RK1l Device Routine (Cont’d)

WRITE (D2S6 FROM WRIO)
WRITE v (FROM WRIO)
WRITE v FROM v

Transfer the number of bytes from memory 1o disk
bchn::ng at  the ncnorg location indicated by the
second v.

SEEK
Performs a seek to the disk locat;on specified_ by
the current values of CYL, HEAD and SECT. This
instruction does not terminate untll the Search
Complete Interrupt 1s received.

WRLOCK
Causes the current disk drive to be write protected.

RDFMT v INTC v
This is a read instruction butl with the RKCS Format
(FMT) bit set. Same as READ except that only two
bytes per sector (Header Word) are transferred to
memory and default operands are not supportied.

WRFMT v FROM v
Same as the WRITE instruction but has the Format
(FMT) bit set.

RDCK
This instruction issues the Read Check command on
the sector addressed by CYL, HERD, and SECT

WRCK v AT v
Performs the Write Check command at the current
sector with the number of data bytes specified bg
the first operand at the location specified by the
second operand.

CRESET

A Contrcl Reset command 1s performed by this
instruction. No interrupls are involved.
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D.65 - RK1l Device Routine (Cont’d)

e —————

DRESET

The Drive Reset command 1s issued (o the current
unit with this instruction. This instruction does
not tcr:inalc until Search Complete Interrupt 1s
received.

The following instructions do not perform any I/0 functions

on the RKll

NOWRIT

WRIT

STEPUP v

STEPDN v

Standard implementation - see section D.1.1.
Standard implementation - see section D.1.1.

Eas; incrementing of the values of CYL, HERD, and
SECT is provided with this statement. The variable
v is a count of the number of sectors that these
values are 1o be incremented. Incrementing of the

AD value will occur when the value of SECT exceeds
decimal 11 and incrementing of CYL will occur when
HERD exceeds 1. MWhen the values of the three words
exceed 202,1,11, wrap around to ,0 will occur.
For example, if v =1, the resull ‘will be the
address of the next sector on disk; if v = decimal
12 (D12), the new address will be the same  sector
but on the next head; if v = decimal . ¢
rcsultin! address will be the same sector and head
but on the next cylinder.

Note that this instruction (and STEPDN) will operate
with invalid values in CYL an upon
execution. Regardless of thelr inilial contenls,
the contents of all three words will be valid when
this instruction completes. This allows the use of
“"FILL & AT CYL WI statements followed by
“STEPUP 0" to generate random disk addresses.

This statement is essentially the same as STEPUP but
provides a decrementing facility for the three
values. MWhen wrap around occurs, ?t will go from

0,0,0 to 202,1,11.
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D.6 - RK11 Device Routine (Cont’d)

0.6.3

Si th fC HERD, and SECT t
t:"::roc:,vg*gﬁﬁPoor STEPDN mby be used to sat’ these

u:rts tot lh;ir dc:iicd %Eéﬁp‘l gzaluc:‘ “’thlto?.
statement. For exzample 0 res n
the decimal values CgL z 30. HER8q= l? =nl SéC* = 4,

STRTUS
Standard implementation - see section D.1.1.
Included with the standard display is the “’56‘“ of
the current contents of the words CYL, HERD, "and
SECT. These values do not necessarily reflect the
current osition of the disk, bul merely the
contents of the three words.

COUNTS

Standard implementation - see section D.1.1.

RK11 ERROR INFORMATION

This device routine processes errors in the standard fashion

described in section D.l1.2.
device registers and the CYL, HERD, and SECT words at tLhe

Note thal the contents of the

time of the error will be dicplogca for all errors except the

“INV UNIT 8" error.

The unique error messages, which may occur in the use of this
device routine, are as foll

DATA ERROR (STMNT # nnnn)

Standard implementation - see section D.1.2.

INV DEV I.D.

When processing a search compiete type of interrupt
the drive identily in bits 13 thru 1S of RKDS did
not match the current unit number.

INV UNIT &

The current wunit number, which s ﬂll?llyld in
octal, 18 not in the range of 0-7. The RSSIGN
command may be used to correct the erroneous wunit
number. Increments the data error count.
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STRATUS ERROR: ddd,ddd,etc.

been delecled in

mazimum of five bein

This message indicates that an error status bit
codes ddd identify which bits were

KO8
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has
RK1l device registers. The
found with a
The following are the

the
listed.

codes possible for the ddd fields:

DRY = Drive Not Ready
DPL = Drive Power Low
DRU = Drive Unsafe
SIN = Sesk Incomplete
DRE = Drive Error
OVR = Overrun
WLO = Write Lock Out
SKE = Seek Error

| PGE = Programming Error
NXM = Non=Existent Memory
9%{ = Data Late

= Timing Error

NXD = Non-Existent Disk
NXC = Non-Existent Cylinder
NXS = Non-Existent Sector
CSE = Checksum Error

, WCE = Write Check Error

TIMEOUT ON 1/0

; Rfter initiating
| interrupt was

when on the
programs executing.

T/0 ON CRESET

This error, which indicates that Read

set within a few

Control Reset command
first is when the CRESET stalement

conditions. The

the interrupt to occur is approzimately

an 170 operation, the terminating
not received. The time allowed for
22 seconds

PDOP-11/45 and with no other wuser

(RDY) did not
afler issuing the
ther ol two

milliseconds
, may occur under ei

is issued and the other is for the initiation of any

other 170 funclion
the device registers
left over from prev
Control Reset

command

When initiatin
are tested for ¢
ious functlions.
is issued

any function,
or conditions

the
‘hcsc

e

If present
to clear

conditions and timeout may occur in this situation.
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Rouline (Cont’d)

UNEXP SRCH COMP INT

UNIT NOT

D.6.4

RAn  unezpectied

search complete
occurred.

interrupt has
This error may occur

from either of two
conditions, The first is when this lntcrr?!t occurs
on an_ I1/0 operation that should nol resull in this
type of interrupt (READ, WRITE, etc). The second
condition is when the search complete interrupt
occurs before the normal interrupt on the SEEK and
DRESET functions.

RODY
Immediately prior to initiating an 6;0 operation,
the Drive Ready bit (DRY) in the RKDS register was

found to be resetl.

RK11 SAMPLE PROGRAMS

The followin
functions in’i

are sample RKL1 programs that the

perform
cated in their descriplions:

1. This program will start at cylinder O, head O, sector O of

unit 2 and write 2 sector with random data, read it back

and then verify the read data with the write data. Il
will then inCrement to the next seclor and repeat the
operation with different_ random datla. This ~ entire
sequence will be repeated 20 times.

¥ENTER 1

?ASGN DEV: RK11,.2

?7RDI0 = 256 / 512

?WRI0 = 256 / Sl2

?DEV eEG = /

?INT = /

?BUS REQ = /

ENTER STMNT’S

»0010 LOAD TMOO WITH D20

»0020 FILL DS12 AT WRIO WITH RANDOM

; WRITE 1 e

>00S0 VERIFY DS12 AT RDIO WITH WRIO

»0060 STEPUP 1

»0070 DECR TMOO

>0080 IF TMOD > O GOTO 20

>0090 END

»DONE
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2. The lollouin’ P

language an
the use of hi
program could
reporting.

The purpose of

Control Reset comman
cylinder 8, head 0, sector O.
seek to cy
wait for it to complete.

then issue a

(Cont’d)

‘ro’rllnin!

evel 170
¢ written usin
would automatically include s

MO8
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rogram is an example of using the low level
at the interface level without

statements.
K instruction and it
tistic gathering and error

An equivalent

initially issue a
O followed by a seek to
When this
linder 128, head O

The dual seeks will be repeated

seek completes
sector O and

ten times. Only the pertinent messages are shown in the

>0090 IF RK
>0100 IF RKDS
>0110 DECR TMI
»0120 IF TMIOD
;0130 END

*RUN 1
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The following
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example consisis of two programs which will

cop, the data from one disk to another. Data will be
copied in four seclor blocks from unit O to unit 1. Since
each program can process only one device at a time, two
programs thatl synchronize themselves are needed.
¥ENTER 1 RS RKCPY1

:RS?g DEV: Rsll,ﬂ

W10 = 556 7 0

>0010 LOAD COMO WITH O

»0020 READ D2048 INTO FREE

) LOAD COMO WITH 1

) LETGO

) IF COMO = 1 GOTO 40

) STEPUP 4

»0070 IF CYL > 0 GOTO 20

>0080 IF HEAD > 0 GOTO 20

»0090 IF SECT > 0 GOTO 20

>0100 END

YDONE

¥ENTER 2 RS RKCPY2

?ASGN DEV: RK11,1

?RDI0 = 256 7 O

?WRI0O = 256 7 O

>0010 IF COMO = 1 GOTO 40

0020 LETGO

»0030 . ESTO 10

»0040 ITE D2048 FROM FREE

) STEPUP 4

) &OﬂD COMO WITH O

) F CYL > 0 GOTO 20

>0080 IF HERD > 0 GOTO 20

>0090 IF SECT > 0 GOTO 20

>0100 END

> DONE

#RUN 1,2
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TC11 DECTAPE DEVICE ROUTINE

The

TC1l Device Routine, whose filename is_ TTCRnm.MPG,

supports the execution of }/0 operations on the TUSE DEClape.

PRESET VALUES AND SUPPORT SUMMARY

Valid Model Names and Unit Numbers

In reply to the “ASGN DEV:"™ message, two model names (TCll
and ) are acceplable and "may be accompanied by »
mazimum of 16 unit numbers. For this_ device the wnit
numbers must be in the range of O thru

Interface Rddresses

The following are the values preset for the TCI1 and ma
be altered "from the console terminal following the "RS
DEV:" message:

Device Register Base Rddress = 177340
Interrupt Vector Rddress = 214
Bus Request Priority = 6

Symbolic Register Names

The :*-lolic names listed below -ar be used to reference
the TCl1 device registers in MPG Instructions. The octal
displacement associated with cach name is the value that
will be added to the device register base address to
cbtain the actual memory address of The desired register.

Name Displ Description

TCST +0 Control and Status
TCCH +c Command

TCWC +4 Word Count

TCBA +6 Bus Rddress

TCOT +10 Data Bulfer

Supported Instructions Summary

The lollouxn' 1s_a summary of the instructions :upgortcd
by MPG for the TCLI. Dc!allcd explanations are listed 1n
section D.7.2.

. ——— i —— . P —————————— —— - ——  ——— st — o —— —— -
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FWD RONUM STOP STATUS
REV RDALL STPALL  COUNTS
RER?E WRALL NOWARIT

WRI WRTHM WRIT

Information Words

The three words listed below are used to pass information
between the wuser Brogral and the device routing and are
initially preset to QO’s.

BLK R one word location used by the wuser program to

specify to the device routine the number of the

Ctape block on which the 1/0 operation 1is to

begin. The accg,}abl* range of values for this word

is decimal 0 - . The cOmmands that utilize the
contents of BLK are:

READ RDALL
WRITE WRALL
SIZE Standard implementation - see section D.1.1

Contents are wupdated by RERD, WRITE, ROALL, HRRLL:
RDONUM, and WRTHM.

ERR Standard implementation - see section D.1.1.

Statistical Information

Through use of the COUNTS statement or the REPORT command
statistical information for the program can be dis logca
on the MPG print device. This information consists “of
octal formatted binary counts under different cnto,orics.
The catagories and the functions from which data will be
included under ecach are:

BYTES RD: READ, RDALL, RDNUM
BYTES WR: WRITE, WRALL, WRTM
m"xgt:mos'"“‘: m' Emtc : m.L“L, 'c”mu”
MISC CMNDS:  STOP, STPALL

DEV ERRORS: A1l hardware errors

DATA ERRORS:  Invalid unit and BLK number errors and
errore detected by the VERIFY statament.

INTERRUPTS: Nungcr of entries intoc the interrupt
routine.

- €09
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- OPSW Special Operation Bit Support

Bit 7 of the OPSW (SPOPER) is not supported by the TCll
device routine and its setting has_no effect upon device
routine operation. Support for the TCll maintenance bit
was nol included due to the conplcxll! of providing
meaningful functions with the varlcl' of opération needed.
MPG's "low laevel language lends Itself to this type of
application and does not require seldom used code 1n the
device routine.

DESCRIPTION OF TC1l INSTRUCTIONS

The TC11 Device Routine _supports ezecution of twelve MPG
language statements. For certain functions (RERD, TE

RDREL and WRALL), the desired block number must be loaded
into BLK before performing those functions. In the following
descriptions, data shown enclosed within parenthesss
indicates the default_ values if nothing is entered for the
statement’s operands. The v is used to indicate a variable
operand as delined in Appendiz B.2. Note that if an odd byte
count is supplied in any of the following instructions, “it
will effectively be decremented by 1 before being used.

FuWD

The tafc direction of all subsequent commands 1s
controlled with this slatement. FWD, which is the
reset direction, indicates that all subsequent
ﬁEﬂ) , ROALL . and WRTM commands
are lo be performed with the tape moving in a
forward direction during data transfers.” Block
searching will still be done in whichever direciion
13 needed to arrive at the specified block. This
command does not cause any ltape movement.

REV

Similar to the FWD instruction but indicates that
all data transfers are to be done while novin, tape
in the reverse direction. FWD/REV also controls the
in1tial  tape direction when searching for o
specified block.

——
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REARD (D2S6& INTO RDIO) |
READ v (INTO RDIO) .
RERD v INTO v

This instruction transfers the number of bytles,
s ecified by the first v,  from DECtape to memory
glnnxng al the ICITP! localion indicaled b! the
ond v. Data wil c transferred star!ln t tha
hlock whose number 13 stored at BLK wit 1 [
f direction controlled by FWD/REV. Scarching Ior t
! block will eccur, if ncclcd

WRITE (D2S6 FROM WRIO)
WRITE v (FROM WRIO)
WRITE v FROM v
Same as the RERD ezxcept that the number of bytes
will be written to tape from memory.
RONUM v INTO v
Reads the block number of the next block into memory
at the location indicated by the second v. Tape .
direction xs controllcd by FWD/REV  and block ‘
:carchxn! does not occur.  The first v is a byte
count and in effect controls how many block numbérs
will be read. If 2, the block number of only the
first block is read. 11 6 for example, the numbers |
of the next 3 blocks will be stored in memory. |
1

ROALL v INTO v |

This instruction is very similar to the RERD ‘
statement. However, since the TC1l Read Rl] command '
includes two checksum words and transfers 18 bits of |
data at a non-NPR level, special considerations had ,
to be taken. Block searching and data transfers e
take place without interrupts. The cnttrc proccssor ’
is dedicated to this instructjon duran' search |
and during data transfers. 170 opera tons on other
devices should not be in pro’rc uhcn initiating |
this command. This is the tight timing
requirements tlposcd on data ccrv;ctn The time §
used to service another device's in crrupt could ,
possibly rcsull in errors on this command. Also, |
since the data consists of ci thieen bnts.
dx!ilcultﬂopac encountered in try xn* stuff them
into 1 sizxteen bit word. The method chosen
was to place data bits 16 and 17 into bits O and !
of the Tirst word of a pair of ncnor¥ words and data
bits O thru 15 1n the second word. This results 1n
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iwo memory words for cvcrg ci hie cn bit a
Therefore, the byte count for the L)
command must be doubled. The rcnllng ol onc block
with the ROALL command resulls in the ftransfer of

eighteen bit words. With a sizteen bit word
this would result in a byte count of S16. However,
due to 1the double word storage format llrcadg
mentioned, the ROALL command mus spccil a byt

f count of 1032 1n order 1o read all data in

. block. Byte count totals will rc!lcct four hgtcs

! read for cvcrg eighteen bit word.

WRALL v FROM v

Esscntiall, the same as the RDALL instruclion except
for the direction of data transfer. The mode of
opcrat:on and all sgcc:al coas:dcratlons pertaining
to the ement apply to WRALL. Data i3
expected to havc bxt: 16 and 17 in bits O and | of
the first word of a pair of words with bits O thru
1S in the second word.

WRTM v FROM v

This instruction is used to write the timing track
on DECtapes. FWD/REV conlrols the tape direction
and block scarchxn! is not performed. Since this is
a non-NPR funclio and i3 performed without
interru ts, the rcstric!ions for RDALL/WRALL
concern procc:sor control and the operation of
other lcv ces ‘ o WRTM. Since the data words
are sizteen s, thc byte count is handled in the
same manner as for WRITE. Data transfers begin
occurring as soon as RERDY sets.

STOP
Thx: command stops tape movement on the current
uni

STPALL

Used to stop tape movement on all units.

———mas el
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NOWRIT

WRIT

STRATUS

COUNTS
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Standard 1mplementation - see section D.1.1.

The NOWAIT mode has no effect upon the RDALL, WRALL,
and WRTM instructions since they always operate 1n
the WAIT mode.

Standard implementation - see section D.1.1.

Standard implementation - see section D.l.1. The
first display is the values when the last interrupt
occurred or at the termination of the last non-
function (RDALL, WRALL, or

Included with the standard ‘itpllg is the dx:plag of
the current contents of the word BLK. This value
does not necessarily reflect the current position on
tape, but merely thc contents of this word.

Standard implementation - see¢ section D.l.1l.

e e —— - ——— —— ———
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TC11 ERROR INFORMATION

This device routine processes errors in the standard fashion
described in section D.1.2. Note that the contents of the
device registers and the BLK word at the time of the arror
will be "displayed for all errors except the "INV UNIT &~
error.

The unique error messages, which may occur in the use of this
device routine, are as follows:

BLK SEARRCH ERROR

While scarchln! for the specified block prior to
performing an 1/0 operation, ltape direction has been
reversed siz times without Tinding the block.
Possibly due to an invalid block numbér on tape.

DATA ERROR (STMNT & nnnn)

Standard implementation - see section D.1.2.

INV BLK &

Immediately prior to initiating an I/0 operati
that requires block searching, the contents of
word BLK was not in the range of decimal 0 - 57
Since block searching is 2 programmed funclion, i1t
would be futile to proceed. Incremenis the data
error count.

on
he

INV UNIT &

The current wunit number, which 1is dis*lagcd in
octal, is not in the ran'c of 0-7. The ASSIGN
command may be used to correct the erroncous unit
number. Increments the data error count.

STATUS ERROR: dddd,dddd,etc.

This message indicates tha
been detecled in the T
codes dddd identify which

mazimum of four be ng list
codes possible for the ddd

ENDZ = End Zone
PARE = Parity Error
MKTE = Mark *rack Error

an error status bit has
| device registers. The
1ts were fOound with 2

The following are the
fields:

" HOS9
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ILOP = Illegal Operation
SELE = Selection Error

KN lock Missed

™ ata Missed
NEXM = Non-Existent Memory

TIMEOUT ON I/0

109

M.P.G. Page 112

After 1nitiating an I/0 operation, the terminating
interrupt was not received. The time allowed for
the interrupt to occur is ag:roxinatclastuo minutes

and 34 seconds when on the POP-11/
other user programs executing.

TC11 SAMPLE PROGRAMS

The following are sample TCll programs that perform
functions indicated in their descriplions:

and with no

the

1. Read block O of unit 1 in » forward direction and display

its contents in octal on the line printer.
RENTER 1

?ASGN DEV: TC11
?RDI0 = 286 7 Sl
?WRIO = /0
’ = 177340 /
?INT VEC = 000214 7
’BUS REQ = b/
ENTER STMNT’S

»0010 READ DS12
»0020 PRINT D512 AT RDIO IN OCTAL
»0030 END

) DONE
¥ASSIGN LP11 TO LIST
¥RUN 1

N+

2. Using the above program, modify it so that the read

Earforlcd in the reverse direction on block number o
*MODIFY 1

ENTER STMNT’S

02 LOAD BLK WITH 20

»0S REV

»DONE

#RUN |

18
ctal

or
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3. Starting at octal block number 100 on unil 2,
bytes of random data, rc*d it back and co-porc
ta that was written. 6 !oinl he next
repeal the operation. his lcsl for 1S
repeatl the entire test on units 3, 1, and M
order, Only pertinent messages are shown
example

¥ENTER 16 RS TCRDWR
?ASGN DEV: TUSG,e,3,1,4
"RDI0 = 256 / 0

"WRI0 = 256 7 S12

>0010 LOAD BLK WITH 100

30020 %om ' naa E%Tﬁa%sum RANDOM
Jﬁtoﬁxz

>0050 READ DS12 INTO FREE

>0060 VERIFY DS12 AT FREE WITH WRIO

INCR BLK

>0080 DECR TMOS
) IF TMO8 > 0 GOTO 30

Zoa8s
3

*RUN 16

Y. Read the two checksum words and all data words
number 1 on unit 7 as eighteen bit words.

»0010 INCR BLK

0020 RDALL D1032 INTO FREE
»0030 END

> DONE

¥RUN 9

JO9

Page 113
write Sl2
it to the
block and
blocks and
in that
in this
in block
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TM11 MAGTAPE DEVICE ROUTINE

The
supports the execution of tr0 operations on the TUID magtape.

TM11 Device Routine, whose filename is TTMAnm.MPG,

PRESET VALUES AND SUPPORT SUMMARY

Valid Mode! Names and Unit Numbers

In rc*l to the “"ASGN DEV:" message, two model names (TMII
and U!O) are acceptable and "may be 2ccompanied by 2
mazimum of 16 unit numbers. For this_device the unit
numbers must be in the range of O thru 7

Interface Rddresses

The following are the values preset for the TMI1 and na“
be altered "from the console terminal following the RS
DEV:" message:

Device Register Base Rddress = 172520
Interrupt Vector Rddress = 224
Bus Request Priority = 5

Symbolic Register Names

The s*abnlic names listed below na? be used to reference
the 11 device registers in MPG instructions. The octal
dls‘laccacnl associdted with cach name is the value that
will be added to the device register base address to
obtain the actual memory address of The desired register.

Name Displ Description

MTS +0 Status

MTC +2 Command

MBRC +4 Byte/Record Counter
MCMA +6 Current Memory Rddress
MTD +10 Data Buffer

MTRD +12 Read Lines

Supported Instructions Summary

The lollouin' is_a sunnsr of the instructions supgortgd
tﬂPG 6or he THII. Delailed explanations are listed in
section
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READ SPFWD CRESET  NOWAIT

WRITE SPREV EVEN WAIT
WREIRG REWIND  0DD STATUS
WREOF OFFLIN  BPI COUNTS

Information Words

The siz words listed below are used to pass information
between the user program and Lhe device routine.

RORB The contents of this word specifies the number of
times that MPG will attempt Lo re-read a block on
Thifh 8 CRE or PRE error was delected. Preset value

s

WRRB Essentially the same as but specifies Lhe
number of retries for WRITE, WREIRG, and WREOF.

Preset value is 3

EOF This word is cleared to 2eroes before ecach 1/0
opcration and then set to a value of 1 if the End Of
File bit was set in the MNIS register_ when the
!crlinatln' interrupt was processed. This allows
user deteclion of EOF'> since they are not treated

as error conditions. Presetl valu

EOT Utilized in the same manner as EOF butl reflects the
status of the End Of Tape bit in the MTS register.
Preset value is O

SIZE Standard implementation - section D.1.1.
Contents are updated by RERD, HRITE and WREIRG.

ERR Standard implementation - see section D.1.1.

Statistical Information

Through use of the COUNTS statement or the REPORT command

statistical information for the program can be dis la «d
on the MPG print device. This information con:xc of
octal !orllttcd binary counts under different cata orxc:

The catagories and the functions from which data w be
included under each are:
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i
2 RiEs

8 OF EOF’S:
8 OF EOT’S

DEV ERRORS:
DATA ERRORS:

INTERRUPTS:

MOS
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Eg?ei, WREIRG

EE?ES: WRE IRG

» WREOF
SPREV, REWIND, OFFLIN, CRESET
RERD
WRITE,

Hﬂiégg' WREOF
Number of s encounlered during program
execulion.

Number of EOT's encountered during program

sxecutlion.
]| hard errors and unrecoverable rollbacks

-~ OPSW Special Operation Bit Support

Invalid unit number and invalid BPI errors
and  errors delected by the VERIFY
statement,
Number of entries into the interrupt
routine.

Bit 7 of the OPSW (SPOPER) is not supported by the TMII

device

routine

and ils setting has no effect upon device

routine operation.

D.8.2  DESCRIPTION OF TM11 INSTRUCTIONS

The TM11 Device Routine supports execution of sixteen MPG

language stalements. In the followin dcscri‘tions, data

shown "enclosed within parentheses indicates 1the default

values if noth is entered for the statement’s operands.

The v is used to indicate a variable operand as defined in

Rppendiz B.2.

READ (D256 _INTO RDIO)

READ v (INTO RDIO)

RERD v INTO v
This instruction transfers the number of byles,
specified by the first v, from na,ta ¢ to memory
beginning at the memory localion indicated h! the
second v. Note that when reading an EOF block wilh
this command, the BYTES RD count will not be

incremented.
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(FROM WRIO)

==ITE (D256 FROM WRIC)

ITE v

WRITE v FROM

WREIRG v

SPREV v

REWIND

OFFLIN

v

Same as the READ except that the number of byles
will be writlen to .t. from memory. If necessar
to perform write rollback on thi command
Device Routine will utilize the Write with Exlended
Interrecord Gap command for the writes performed
during rollback.

FROM v

This instruction is similar to the WRITE statement
except that onln one statement format is supported
and 1l uses the TH1l Write with Extended Interrecord

Gap command.

This command is used to write an End of File record
on tape at ils current position.

The number of records specified by the operand v
will be spaced over in a forward direction.

The number of records specified by the operand v
will be spaced over in a reverse direction.

Use of this instruction causes Lhe tape to be
rewound to the BOT marker. This instruction does
not terminate unti]l BOT 1s reached and the second
inferrupt 13 processed.

Causes the tape o be rewound and ther unlcaded.
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CRESET

BPI v

EVEN

NOWRIT

WAIT

STATUS
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This instruction 1s used to perform a control reset
to the controller and tape units. Sets the Power
Clear bit in the MTC register.

Used to set the proper Bits Per Inch values into_the

8 and DEN S bits in the MTC register. Four

:al::: are valid for v and are as follows: (Preset
]

g? = 200 BPI g; tcvc{;

= eve

10 = 800 861 (7 LeveD)

11 = 800 BPI (9 Level or core dump
mode for 7 Level)

Sets the ’orxiy mode to even for reading and
writing. AIfects all subsequent I/0 operations,

Similar to EVEN but sets the parity mode to odd.
ODD is the preset mode.

Standard implementation - see section D.1.1.
Standard implementation - see section D.1.1.

Standard i1mplementation - see section D.1.1.

Included with the standard display 18 the display of
the current contents of the EOF and EOT words.

Ca . ———— o —— L —e— e P . " S W —
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COUNTS

Standard implementation - see section D.1.1.

TM11 ERROR INFORMATION

This device routing rocs:scs errors in the standard fashion
described in section .1.2. Note that the contents of the
device registers and the EOF and EOT words will be displayed
for all errors except the "INV BPI™ and "INV UNIT 8" errors.

The unique error messages, which may occur 1n the use of this
device roulineg, are as follows:

DATA ERROR (STMNT 8 nnnn)

Standard 1mplementation - see section D.1.2.

INV BPI VALLE

The ogcranl supplied with the BPI statement was not
one ol the values which are valid for the TMIl. The
valid octal values for the TM1l are 00, OI, 10, and
11. Increments the data error count.

INV UNIT &

The current unit number, which s di:*laycd in
octal, is not in the range cof 0-7. The RSSIGN
command may be used to correct Lhe erronecous wunit
number. Increments the data error count.

ROLLBACK EXH.

This error indicates that the TMI1l device routine
has failed 1o auccas!ulll perform a read or write
tgpn of operation. The numBer of retries atiempted
18 controlled by the contents of RORB and

This error will not occur if a rollback t’pc of
error occurs and the number of relries specilied h¥
the applicable word is 2¢ro. In this case only th
STRTUS ERROR message will be displayed.

——— e — s — 4 =

———— e = e =

= ————— . ——
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STATUS ERROR: ddd,ddd,etc.

This -csso!c tndtco
been detect

codes ddl ilcntil uh:ch bits

mazimum of five bcn
codes polstllc for

tes
the

the

ILC = Illc al Command
= ' clundancy Error

PRE = Portl Erro

BGL = sus Grant L
-

= Bad Tape £

= Non Ex

= Select Remo

= Nrite Lock

B
NXM
SLR
WRL

TIMEOUT ON I/0

Rfter initiating
interrupt was "not

r
ate

ror
te

an 170 o cratxon the
rece
the interrupt to occur uhcn on the

. . —— — e e . i B M e et s . . .
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that an error status b1t has

1 device registers. The

were found with a

listed. Thc following are the
ddd fields:

ecord Length Error
stent Memory

terminatin
The time allowed fo
POP-11/45 and

with no other user programs ezeculing is as follows:

WREOF, OFFLI
READ, "WRITE msmc
SPFD, SPREV
REWIND

22 Seconds

1 Minute & Seconds

© Minules 12 Seccnds
7 Minutes

e ————— e A—— . et e e et el . e el
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TM11 SAMPLE PROGRAMS

The lullouin' are sample TMIl programs that perform the
functions indicated in their descriplions:

1. Beg xnaxn’ on unit 2, urltc 100 blocks of 1000 bytes of
random data, rewind the tape, read all blocks, 2nd then
rc::al the tape again. Repeat the program on units 4, S,
and b.

EE?N DEV THIIOSOW-G

"WRIO = ESS /_1000
"DEV REG = 172520 /
?INT VEC = gooegq /

BUS REQ =

ENTER STMNT’S

»001 * TMOM WITH DIOO
; 061 AT WRIO WITH RANDOM
¥ CR TMOM

) IF TMOM > 0 GOTO 20
0060 REWIND

>0070 LOAD TMOS WITH D100
>0080 READ D1000

0090 DECR

0100 IF TMOS > 0 GOTO B0
>0110 REWIND

0120 END

> DONE

#*RUN &

2. Hrltc 4096 #,tc blocks of all one bits to ¢nd cf tap

unl rminate the tape by writing s an
o:n! a ‘rewind. Read the tape forward untxl dctcctnng
i

the two EOF’s and then rewind the tape.
*ENTER 9

?ASGN DEV: TUl0D,!

?RDI0 = 256 7 0

?WRI0O =256 7 O

>0010 FILL D409 AT FREE WITH 177777
) WRITE D4096 FROM F

>0030 IF EOT = 0 GOTO 20

»004C  WREOF

>00S0  WREOF

» 0060 RE I
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»0080
0090
»0100
>0110
0120
> DONE

#RUN 9

. ——— e — . ——— ——— ——— —— . ——— — . — —
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IF EOF = 0 GOTO 70
INCR TMO3

IF TMO3 O 2 GOTO 70
REWIND

END

3. Test the spacing capabilities of all eight TUID 1tape
E 2050

unils

b
byte blo!k of ranf

initially rewinding the tape and wriling
!- data whise data is saved.  Next,

write another block of different random data, space

reverse
compare

two blocks, read the data in the first block and
it to the data that was saved, Space forward

over the block last written and save ils write data.

Repeat

this procedure wuntil End Of Tape is detected at

which time, read and compare the final block followed by
rewinding the tape.

SReEh DEV: T0100-7

"RBI0 o S6 7 8000

"WRI0 = 256 7 2000

0010 REWIND

0020 FILL D2000 AT WRIO WITH RANDOM
0030 WRITE

) H?VE AT WRIO TO FREE

) F %#E AT WRIO WITH RANDOM
) W

0070 SPREV @

0080 READ D2000

0090 VERIFY D2000 AT RDIO WITH FREE
»0100 IF EOT = 1 GOTO 130

»011 SPFHan

»01 GOTO

»0130 READ D2000

»0140 VERIFY D2000 AT RDIO WITH WRIO
»>01S0 REWIND

>0160 END

) DONE

#RUN B

e

R ——
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LP11/LS117LV1]l PRINTERS' DEVICE ROUTINE

The LP11/LS11/LV1]l Device Routine, whose filename 1
LPAnn.MPG, supports the execution of 170 operations on the
LP11, LSI11, and LVI1l printers.

PRESET VALUES AND SUPPORT SUMMARY
= Valid Model Nomes and Unit Numbers

In reply to the ASGN DEV: 10333!0 three model names
(LP11, "LS11, and LVI1) are accep able. Unit numbers are
not needed and are not interrogated by the Device Routine.
However, up to sizteen may be entered and will result in
the program being repeated on the current printer for cach
unit number entered. Effectively acts as a pass count.

- Interface Rddresses

The {ollouin? are the values preset for all three printers
and may be altered from the console terminal following the
ASGN DEV: message:

Device Register Base Address = 177514
Interrupt Vector Address = 200
Bus Request Priority = 4

- Symbolic Register Names

The symbolic names listed below ll* be used to reference
the printers’ device registers in MPG instructions. The
octal displacement associated with cach name is the value
that will be added to the device register base address to
obtain the actual memory address of The desired register.
Note that symbolic names for all three printers are aluays
:uppgrtcd. ¢even though they may relerence the same
ocation.

Name Displ Description

LPS +0 LP11l Control and Status
LPB +2 LP11 Data Buffer

LPCS +0 LP11 Control and Status
LPDB +2 LP11 Data Buffer

LSCS +0 LS11 Control and Status
LSDB +2 LS11 Data Buffer

LvCS +0 LV11l Control and Status

LVOB +c LV11 Data Buffer

G610

—— o ———
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0.9 = LPI11/LS11/LV]1] Device Routine (Cont’d)

Supportied Instruclions Summary
The following is a summary of the insltructions supported
L!l gl

by MPG for™ the LPlI 1, and LVI1] grinlcrs. Detailed
explanations are listed in section D.9.2.

WRITE BUFCLR  NOWARIT
SPACE oT

PL WAIT
TOF NOPLOT  STATUS
EOT COUNTS

Information Words

The two words listed below are used to pass information
from the device routine to the user program.

SIZE Standard implementation - see section D.1.1.
Contents updated by WRITE, SPRCE, TOF, and EOT.

ERR Standard implementation - see section D.1.1.

Statistical Information

Through use of the COUNTS statement or the REPORT command
statistical information for the program can be dis layed
on the MPG print device. This information consists "of
octal formatted binary counts under different catagories.
The catagories and the MPG funcltions from which datd will
be included under cach are:

BYTES WR: HRI;E, SPACE, (TOF & EOT in NOPLOT mode)

WRI
MISC CMNDS: SPACE, TOF, EOT, BUFCLR
DEV ERRORS: All printer errors
DATA ERRORS: Errors detectled b' the VERIFY statement and
PLOT commands to The LP1l or LSII.
INTERRUPTS: Number of entries into the interrupt

routine.
ADDITIONAL XFERS DURING INT:
The number of additional byles transferred
to the printer durina one interrupt
scrvicin,. Varies according to printer
buffer size and the data being printed.

OPSW Special Operation Bit Support

Bit 7 of the OPSW (SPOPER) is interrogated only while
performing WRITE commands. Normally, the Device Rouline
will automatically issue @ carriage return and line feed
(CR/LF) following e¢ach while in NOPLOT (printer)
mode and » Line Terminate in PLOT mode wher the data
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length 1s not a multiple of decimal 128.
bit 1s set, neither of these automatic

performed.

_— e - ————— ——
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If the SPOPER
features will be

D.9.2 DESCRIPTION OF LP11/LS11/LV11 INSTRUCTIONS

The LPlllLSII/LVll Device Routine
eleven MPG !uag statements.
dcscr: tions dat

indicates the default  values if nothing
statement’s operands. The v is used to indicate

operand as delined in Rppendiz B.2.

WRITE (D256 FROM WRIO)
WRITE v (FROM WRIO)
WRITE v FROM v

This inslruct:on translcrs
specified ! the first v,
t ¢ memory ldc
rnntcr Unless inhibited b

g ram’s OPSW, a CR/LF will autolotlcally
ol in r*nlcr mode or Line
26 with the

OHIH! thc lata when
Terminate wi

SPACE v

The number of lines specified by

ation defined by Lhe :c!ond

| be set when in
data length not a multiple of decimal !

supgorts execution of

followin
shown enclosed utthia parenthese
is entered for the

a variable
the number bytes
from memor eginning al

to "the

by the SPOPER i:t in the

v will be

be issued

advanced

in either print or plol mode. In print mode thc

two CR and LF bytes (OIS and 012) wil
the printer for ecach line specified. In p
two bytes of O's are sent to the

Line "Terminate being set.

plotter line to be advanced.

TOF

Pcr!orns a Tog 0f Form Iunc!xon in either
n

plot mod
18 sent to the r:ntcr
Form Feed bit xs set in thc

ECT

Elot mode, thc

sent

lot nodc,
plotter followed bg
This occurs for eac

print or
print mod c, the Form Feed byte (OIW)

Remote

/S device register.

Performs an End Of Transmission function

rint or plot mode. In

print mode,

it
thc End
ransmission byte (004) is sent to the printer.

¢ith

er
Of
In

e . ——
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plot mode, the Remote End Of Transmission bit is set

in the C/8 device register.

BUFCLR
This instruction allows the wuser to clear the
;ro:riatc buffer in the LVIL. The printcr bulfcr
ux frcd if l gr!ut mode Uhll thc o*tcr
buffer in ot mod c his
:nstrucl:on 0es nol use intcrrupl: and no
effect if used on the LPI1 or LSII.
PLOT
? pecifies to the Device Rout:nc that all follouln,
70 functions are to be performed on the plo
section of the LVII. When in plot mode, thn
execution of all previously described 170 functions
ill be altered to accommodate the differences_ in
the device's interface and operation. This
statement results in an error if used with an LPIl
or LS11 assigned to the program.
NOPLOT
Resets the PLOT mode and causes all subsequent I/0
operations to be executed in print mode. This is
the preset mode of operation when starting a
prog-am.
NOWAIT
Standard implementation - see section D.1.1.
WRIT
Standard implementation - see section D.1.1.
STATUS
Standard implementation - see section D.1.1.
COUNTS

Standard 1mplementation -

section D.1.1.

——————— . ——-. - e B G e}
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D.9 - LP11/LS117LV]] Device Routine (Cont’d)

D.9.3

LP11/LS11/LV11 ERROR INFORMATION
This device rouline processes errors in the standard fashion
described in section D.1.2. Note that the contents of the

device registers at the time of the error will be displayed
for all errors except the "PLOT INV® «rror.

The unique error nc:sag?s which may occur in the use of this
device routine, are as ol lows:
DATA ERROR (STMNT & nnnn)

Standard implementation - see section D.1.2.

“PLOT™ INV FOR LP11/LS11

When cxcculin, the progral, a PLOT statement has
been encountéred. * This command is valid only when
an LVI1 has been assigned as the device type.
Increments the data error count.

RDY NOT SET
Before initiating an I/0 transfer, the RERDY bit was
not set in the printer’s device register.

STATUS ERROR
This message indic

ates ¢
detected in the LP11/LSI1
register.

hat the ERROR bit has been
17LV1]1 Control/Status device

TIMEOUT ON I/0

Rfter initiating an 1/0 operation, the terminating
interrupt was not received. The time allowed for
the interrupt to occur when oan the PDP-11/45 and
with no other user programs executing is
approximately 22 seconds.

—— e e——
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D.9 - LP117/LS117LV1] Device Routine (Cont’d)

D.9.4

LP117LS117LV1] SAMPLE PROGRAMS

The tollouin’ are sample printer programs that perform the
functions indicated in their descriplions:

1. Starting with spaces, print ; 132 byte line of each
haracter on a 56 char’ctcr LP11 printer. Rfter the last
ine, issue an End Of Transmission character.

iggTER 3 RS ALPHAB

*RD DEY: u/"iaa

"RI0 = 558 7 135

?DEV REG = 177514 /

?INT VEC = 000200 /

'‘BUSREQ=Y8 7/

ENTER STHNNT'S

0010 LOAD TMOO WITH DS6

) F%LL 132 AT RDIO WITH 40l
> F %#E AT WRIO WITH 20040
> WR 132 FROM WRIC

>00S0 ADD D132 AT RDIO TO WRIO
0060 DECR TMOO

0070 IF TMOO > O GOTO 4O

>0080 EOT

0090 END

> DONE

#RUN 3

2. Utilize the plot and print modes of an LVI1 by first

lottln’ a 16 bit by 15 bit chcckcrhoarl attern for one

hen advancc to th ncx pr' shift to printer

¢ and rin 8 page of nes consisting of the

sloniard 4 character RSC sc uxth e¢ach line precessed
one position. Follow this with an EOT character.

#ENTER S RS PRTLOT

?ASGN DEV: LVI

?RDI0 =256 7 O

?WRIO = 256 7 132

>0010 PLOT

»0020 LORD TMOO WITH D2S

0030 FILL Di28 AT WRIO WITH PATHE
0040 LOAD TMOL1 WITH D16

»00S0 WRITE Dies

0060 DECR TMOL

»0070 IF TMOl > 0 GOTO SO

0080 FILL D128 AT WRIO WITH PART?7
»0090 LOAD TMO2 WITH D16
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D.9 - LP11/LS117LV]1] Device Routine (Cont’'d)

Sy

; }g o > 0 GOTO 100

; { ¥EFTH00 > 0 GOTO 30

»01 NOPLOT

»01 F gégs AT WRIO WITH ASCII
)01 L WITH D60

»0190 ITE D132

;35?8 Rogs 132 AT WRIO

y0220 EETTHDG > 0 GOTO 190

s &

Test the line spacing capabilities of an LSII b! printing
lines of E's with™ various spacing between them. Then
check for correct Form Feed operation by issuing a TOF.
Repeat the test three times on Lhe assigned printer by
using dummy unit numbers. Note that this™ test can_ be
used  on an LVI1 in plot mode lcrclH by inscrting 3
statement at line number 000S. If this is done, E’s will
not be printed bul instead, 1ihe plotter’s iinary bit
representation of E’s.

Phse Oe

? v: LS11,1,2,3

?RDI0 = 256 7/ O

?WRIO0 = 256 7 126

»0010 FIL%EDlaﬁ AT WRIO WITH 42505
) WRITE Di26

SPACE 1
0040 WRITE D126
>00S0 SPRCE 2
) WRITE D126
)0080 WRITE D1z
»0090 SPRCE D10
»>0100 WRITE D126
>0110 TOF
>0120 END
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D.10 DH11 PROGRAMMABLE ASYNCHRONOUS 16-LINE MULTIPLEXER

PRESET ADDRESS - 160020
PRESET INTERRUPT VECTOR - 300
PRESET BUS REQUEST - 5,5 (READ/WRITE)

A. REGISTER NAMES RECOGNIZED

SCR R
NG g
LPR BCR
CAR SSR

B. MPG INSTRUCTIONS SUPPORTED

1T HOUPLX 10
BRERK RBAUD

EVEN
CRESET 0DD TBAUD
NOWAIT NOPAR BAUD
WAIT ?NE TP ECHO
STATUS P NOECHO

E COUNTS BITS PRESET

C. STATISTICAL INFORMATION

BYTES: Read, UWritten

CMNDS : Read, Write, Break, Misc.

INTERRUPTS: Read, Write

ERRORS: Non-ezistent Men(NEM), Overrun(OVR),
Framing(FRM) Paritg(pﬂﬂ), Sile
Overfl u(SOF’, Data

D. OPSW SPECIAL OPERATION BIT SUPPORT

When Bit 7 (SPOPER) of the OPSW is setl, the Maintenance Mode
Bit (Bit 9 SCR) will be set prior tc 18suing each 170 data
transfer command.

E. 1/0 TIMEOUT

If o terminating interrupt 13 not recerved 3 minutes after
xnlllltln' an 170 sgeratien, the program will be aborted and
the user Informed. This time 13 approzimate, calibrated on 2
POP-11/45 with no other user programs runring.
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D.10 - DHll Device Routine (Cont’d)

F.

INSTRUCTION DESCRIPTIONS

i

RERD

CRESET

(
B
¥

INTO RDIO) () = default values
{INTO RDIO)
INTO v

This instruction will couse a data transfer to occur
between the unit previcucsly assigned to this Device
Routine and the memory 2re¢a specified by the second
variable. The [firsl wvariable contains the byle
count for the transier.

v INTO v FROM u
Same as above read except u specifies the wunits or
line numbers. Whatever unil numbers were assigned
have no effect. This allows simultaneous data
transfers on_up to 16 lines. A typical form of u is
4-7811 or 4 7 AND 11.

(D2S6 FROM WRIO)

v (FROM WRIO

v FROM v

v FROM v TO o
The description for the READ instruction apglncs to
the WRITE except for the direction of data 1low.

v

v ON u
This instruction causes a break (splcin? condition)
on the o:signcd unit or sn those specified by u as
in the instruction. The duration at the "break
1s determined by v which specifies the number of
character times to hold the spacing condilion.

This instruction sets the Master Clear bit in the
gaatcn Control Register, then clears all bits in the

B e s e e et — s ——— — i ——_ % @ e - ——— . — - —— . . ——ha . — — ——
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NOWRIT

WAIT

STATUS

COUNTS

SETUP

Standard 1mplementation - see section D.1.1.
Standard implementation - se¢ section D.1.1.
Standard implementation - see section D.1.1.
Standard implementation - see section D.1.1.

This instruction loads the silo alarm level in the
Sile Sla!us Register. The only acceptable values of
v are 0,1,2,4,10 or 08 20 or 16 and 40 or .
R1l o!ﬁcr values will intercepted when the
‘fﬂ’fll is run. Riter an crror message is printed,

rogram will take the normal &rror action as
dclcr-xncd by the OPSW

Rll of the following instructions listed, set _or
reset bits in the Line Parameter Register. The

instruction selects which line parameter
registers will be u!dnlcd b! thcsc instructions.
The unil u can be any line or c l xna ton of lines
belween O and 1S, such as 185.

Sets the Receiver speed as 1ndicated 1n the table.

Sets the Transmitter speed as indicated 1n the
table.

— e s——
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EVEN

ONESTP
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1c¢ Routing (Cont’d)

v
Sets both Receiver and Transmilter speed as
indicated in the table.
Speed Table for Receiver and Transmitter
v(Octal) v(Decimal) Baud Rate
0
1 By %
e D2 75
3 D3 1i0
4 ) 134.5
-3 0sS 150
b ) 200
7 07 300
10 08 600
11 09 1200
12 D10 1800
13 D11 2400
14 Dl2 4800
1S D13 3600
16 D14 EXT INP R
17 D1S EXT INP B
Sets Even Parity.
Sets 0dd Parity.
Disables Parity.
Sets number of stop bits = 1

Sets number of stop bits = 2

. ——— ————— . —— " - ——— ————— . —— i ——— ————— ———————————— —— " ———— ———
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- D.10 = DM1l Device Routine (Cont’d)

BITS v
Sets bits per characler oaccording to v. Valid
entries are 5,6,7 and 10 or D

ECHO
Enables Auto-Echo

NOECHO
Disables Auto-Eche

PRESET
Sets B8 Bits per Character, disables Parity, sets 2
Stop Bits, 110 Baud, and Full Duplex with fio Echo.

DH11 ERROR INFORMATION

This device routine processes errors in the standard fashion
described in section D.1.2.

The unique error messages which may occur in the use of this
device routine are as Tollcws:

DH11 TIMEOUT ON 1/0

An 170 operation was begun b*t the terminating
interrupt was not rece ved. The time allowed for
this intcrrutt te occur is approxilatclf three
minutes when the program is run on the POP-11/45 and
no other programs are running.

OH11 ERROR:  ddd,ddd,etc.

The codes ddd represent mnemonics which are printed
to indicate which error bits were set. The message
may contain from one to five codes. The follewing

mnemonics may be printed in this message:

PAR = Received Data Parity Error
FRM = Framing Error
OVR = Data Overrun Error

NEM = Non-existent Memory Error
SOF = Silo Overflow Error (storage interrupt)

—— e — —— ———
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BAUD SELECTION CODE > 1S

Tgausscr pro!ral entered a value with the RBRUD or
T statement 1o select a baud rate. This value
nu:t h: from O to IS. A value greater than IS was
entered.

8 OF CHAR BITS NOT 5,6,7 OR 8
The user program entered a value with the BITS
statement to select the length of 2 character. This
value must be S, B, 7, or B. R value not 1n that
range was entered.

SILO ALARM LEVEL OTHER THAN O,1,2,4,8,16 OR 32
The user program entered a value with the RALARM
statement to set the silo alarm level. This valua

must be an integral power of 2 belween O and 32.
value not in that range was entered.

DH11 SAMPLE PROGRAMS

1. Write same data sequentially to umits 3,4.5 and 1l.

#ENTER |
?ASGN DEV: DH11,3,4,5,11

0010 FILL D&Y AT WRIO WITH ARSCII
) CRESET
»0030 SETUP 3-S811
PRESET
»00S0 WRITE D&Y

0060 MWRITE 2 FROM CRLF
»0070 END

2. MWrite same data simyltaneously to units 3,4,5 and 1l.

#ENTER 1
?ASGN DEV: DH1l

>0010 FILL DY AT WRIO WITH ASCII
0020 CRESET

J0030 SETUP 3-5811
;0040 PRESET

N R ——— e —
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»00S0 WRITE D&Y FROM WRIO TO 3-5811
0060 WRITE 2 FROM CRLF TO 3-S311
»0070 END

> DONE

¥RUN 1

Write different data sequentially to units 5,9 and IS
at 300 Baud.

Write different data simultaneously to units 5,9 and IS.
Setup for 7 bits per character, even parity 2 stop bits
at 110 baud to line S, 150 baud to line S and 300 baud to

line 1S5
*ENTER 1
?RSGN DEV: DHl1l

T
SETUP_ S39315
BITS 7

S — S

———— ————— . —— —— e —— . — ——
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#*FILL BFOO WITH #TEST MSG NBR 1
#FILL BFOl WITH #*TEST MSG NBR 2
lFILLlBFOQ‘HITH'!TEST MSG NBR 3

Read 1 character from unit 3 and write it to unitls 3,7,8
and 9. Use_the *pcration switch to loop on this program.

Note- The PRESET instruction sets the baud rate at I10.

?dd ;hclncccssary BAUD instruction to match the available
erminals.

#ENTER 1
?RASGN DEV: DH1l
;0010 CRESET

0020 SETUP 3 AND 7 THRU 9
»0030 PRESET
) 1 INTO TMOO FROM 3
) ITE 1 FROM TMOO TO 337-9
>0060 END
>DONE
*0PSH1 140020
*RUN |

Test the DHIl using the maintenance bit to cause data
wraparound. Write the same data si-ultancou:lg to lines
0,1,2 and 3 and read back the data into separale memory
areas. Print the data received.

#ENTER |

?ASGN DEV: DH11l

0010 FILL D&M AT BFOO WITH SOIS
»0020 CR;EST

0030 SE 0 THRU 3

0040 PRESET

>00S0 NOWAIT

>0060 READ D16 INTO BFOO FROM O

0070 READ D16 INTO BFOL FROM 1

0080 READ D16 INTO BFO2 FROM 2

0090 READ D16 INTO BFO3 FROM 3

0100 WRITE D16 FROM COMO TO 0-3
0110 WAIT

>0120 PRINT D16 AT BFOO IN ASCII
0130 PRINT D16 AT BFOL1 IN ARSCLIL
0140 PRINT D16 RT BFO2 IN ASCII
>01S0 PRINT D16 AT BFO3 IN RSCII
>0160 END

> DONE

HIL
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*#*QPSK 200
#RUN 1

7. Modify Program & to run at 9600 Baud.
*MODIFY 1
ENTER STMNT’S

‘ Y45 BAUD 1S

> DONE
#RUN 1|

8. Modify Progroms 7 to receive and transmit at
dxl!crcnt goud ratcs, causing a framing error.
#MODIFY 1
ENTER STMNT’S
) RBAUD S
Y47 TBAUD 4
) DONE
¥RUN 1

9. Using the Special Operation bit in the OPSW to set the
maintenance blt loop back ali !'ines and run at 9600 Baud
to test silo ovcrllou error detection.

*ENTER 1
?ASGN DEV: DH11

>0010 FILL ?64 AT WRIO WITH ASCII
CRESE

»0030 SETUP 0-15
PRESET

»00S0 BAUD %S

NOWAI
»0070 READ D64 INTO RDIO FROM 0-15
» 0080 EHE Dé4 FROM WRIO TO 0-1S

»0100 EﬁéNT De4 AT RDIO IN ASCII
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10.

11.

Modify Program 9 to run at 4800 Baud and therefore run
without error.

¥MODIFY 1
ENTER STHNT’'S
»S0 BAUD 14
> DONE

#RUN 1

Test the silo alarm for proper operation. Use the
Special Operation bit in the O for data loopback.

¥ENTER 1
?ASGN DEV: DH11,0

>0010 FILL D16 AT

WRIO WITH RSCII
>0020 FILL D16 AT RDIO WIT

H 20040
>0030 CRESET
0040 PRESET
0050 BAUD 1S
0060 ALARM D16
>0070 NOWAIT
>0080 READ D16
>0090 WRITE DIS
>0100 DELAY D100O
0110 PRINT D16 RT RDIO IN ASCII
>01 PR{NY 2 AT CRLF IN RSCII
»01 WRITE 3
YO0IN0 WAIT
>01S0 PRINT D16 AT RDIO IN RSCII
»01 PRINT 2 AT CRLF IN RSCII
;01 END
*0PSW 200
¥RUN |

not «<nou characters were received to cause
an inter by exceeding the silo alarm
level. The second line “should contain 16
RASCII characters. This test can be repeated
for all valid alarm levels.

Comments: The first :rintcd line should be blank because
upt

e —— S
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;1 D.11 PC11/PR11 HIGH SPEED PAPER TAPE RERDER PUNCH

PRESET ADDRESS - 177550
PRESET INTERRUPT VECTOR - 70
PRESET BUS REQUEST - 4,4 (REARD/WRITE)

A. REGISTER NAMES RECOGNIZED
PRS

PRB
PPS
PPB

B. MPG INSTRUCTIONS SUPPORTED

C. STATISTICAL INFORMATION

BYTES: Read, Write

CMNDS: Read, Write, Misc.
INTERRUPTS: Read, Write

ERRORS: Reader (RDR), Punch(PUN), Data

D. OPSW SPECIAL OPERATION BIT SUPPORT
The setting of Bit 7 (SPOPER) of the OPSW, has no effect on
this Device Routine.

E. I/0 TIMEOUT
If a terminating interrupt is not received 3 minutes after
initiating an !/0 o?cra!ion, the program will be aborted and

the user informed his time is approzimate, calibrated on a
PDP-11/45 with no other user programs running.




L1l

M.P.G. Page 141

D.11 - PC11/PR11 Device Routine (Cont’d)

F.

INSTRUCTION DESCRIPTIONS
(D2S6 INTO RDIO)

%8 v (INTO RDIO)

READ v INTO v

This instruction will cousc a data transfer to occur
bctuccu lhc Pl cr Tape Reader and the memory area
specified ‘ second variable. The “first
vortablc conlains thc byte count for the transfer.

WRITE (D2S6 FROM WRIO)

WRITE v (FROM WRIO)

WRITE v FROM v
This instruction will cause a data transfer to occur
betuween the ncnorg arca spccll:cd by the second

variable and the t Punch. ~ The first
variable contains the byte count for the transfer.

LERDER v

This instruction causes a blank strip of tape to be
punched, whose length in inches is specified by the

variable.
NOWARIT

Standard implementation - see seclion D.1.1.
WAIT

Standard implementation - see section D.1.1.
STATUS

Standard implementation - see section D.1.1.
COUNTS

Standard implementation - see section D.1.1.

S—
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D.11 - PC11/PR11l Device Routine (Cont’d)

D.11.1 PCl1/PR11 ERROR INFORMATION

This device rouline processes errors in the standard fashion
described in section D.1.2.

The unique error messages which may occur in the use of this
device routine are as Tollows:

PC11/PR11 TIMEOUT ON I/0

An 1/0 operation was begun, but the tcr-lnatin’
interrupl was not received. The time allowed fo

this intcrru't to occur is approxinotclY three
minutes when the program is run on the POP-11/4S and
no other programs are running.

PC11/PR11 ERROR:  ddd,etc

The codes ddd represent mnemonics which are printed
to indicate which error bits were sel. The message
may contain one or two codes. The following
ln!nonics may be printed in this message:

PUN = Punch Error (PPS)
RDR = Reader Error (PRS)

'D.11.2  PCL1/PR11 SAMPLE PROGRAMS
1. Punch a B4 byte ASCII character string, preceeded
by a 10 inch " leader and STX code.

| *ENTER 1
"ASGN DEV: PC1l

»0010 LOAD TMOO WITH 2
) FILL D64 AT WRIO WITH ASCII

LEADER D10

0040 HRITE 66FROH TMOO
WRITE DB4

) LERDER D10
END




D.11 - PC11/PR1]l Device Routine (Cont’d)

Read and ‘rint the tap: groluccl in (1),

ignoring the leader and STX character.
#ENTER

?RSGN DéV: PC11

»0010

RERD 1

»0020 1IF 1 AT RDIO <> 2 GOTO 10
READ DE4

»0040 EﬁéﬂT D64 AT RDIO IN ASCII

¥RUN 1
Read and punch simultaneously.

*ENTER |

?ASGN DEV: PCll

>0010 FILL D2S6 AT WRIO WITH ASCII
0020 NOWAIT

>0030 RERD

0040 MWRITE
0050 WAIT

:
3
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RPOY/RPOS/RPO6 DISKS’ DEVICE ROUTINE

;aﬁﬂ RPOM/RPOS/RPOE  Device Routing, uagﬁa R;aécnauc is

na.MPG su“orh the operation of , and RPOB
disk drives on the standard RH1l MASSBUS conlroller and on
the 11770 version (RH70) of the RM11.

This Device Routine will automatically adjust its operation
based wupon the device assigned to 11 and the CPU that it is
ogcrat:n! on. For_the RPOB 1t will adjust to a2 mazimum of
Bl1S cylinders. Error bils dls!la,cd in the ERROR BITS
message will be aplllcallc to the device and the controller.
Error” bits will Be ircluded as necessary for common errors,
errors, RPOS/RPOb errors, and RH70 errors. Rlso, two
additional device registers are supported for the .

PRESET VALUES AND SUPPORT SUMMARY
= Valid Model Names and Unit Numbers

In reply Lo the "ASGN DEV:™ message, three mode! names
(RPOM, nﬁus and ) are dcceptable and_may be

accompanied by & mazimum of 16 wunit numbers. For "this
device the unit numbers must be in the range of 0 thru 7.

- Interface Rddresses

The following are the values preset for the RPOY/RPOS/RPOB
and may be altered from the console terminal following the
“ASGN :® message:

Device Register Base Rddress = 176700
Interrupt Vector Rddress = 254
Bus Request Priority = S

- Symbolic Register Names

The ta;bolic names listed below may be used to reference
the 11/RH70 - device registers in MPG
instructions. The oclal displacement assoclated wilh cach
name is the value that will be added to the device
register base address to obtain the actual memory address
of the desired register. Note that the last two (RPAE and
RPC3) will be supported only when running on an 11/70,

Name Displ Register

RPCI +0 Control and Status !
RPWC +2 Word Count
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RPBA +4 nibus Rddress

RPDA + esired Sector/Track Rddress
RPCe2 +10 ontrol and Status 2
RPOS +l2 rive Status

RPE1 +14  Error Regigter |

RPRS +1 Attention Summary
RPLR + ook Rhead

RPOB +c2 ata Buffer

RPMR +2M Hlintcnancc

RPOT +2b Drlvl I

RPSN +30 lflll umber

RPOF +32 Offset

RPDC +3MN Desired C linder

RPCC :ag Eurrcnl llndcr

RPE2 rror cg’stcr

RPE3 42 Error Register 3
RPPO 44 ECC Position

REPQ +4p ECC Pattera

RPAE +50 Bus Address Extension
RPC3 +52 Control and Status 3

Supported Instructions Summary

Thc !ollou:n summary of the instructions supported
? for /RPQS,RPOS Detailed explanaticns are
listed in scct:o 12

RERD NOWAIT  ECIOFF
WRITE RECRL STRTUS  HCION
RDHD CRESET  COUNTS  HCIOFF
WRHD APORT ga ON
WRCK FPORT OFF
WRCKHD  RDPSET MT22

SEEK REL FNT20 COROFF

:

SEARCH  STEPUP  0DD
OFFSET STEPON  EVEN VVOFF
RETCTR  WAIT ECION

Certain of the above instructions control the setting of
internal !lag bits. The preset states of these bits are
the same as though the following instructions were issued:

WAIT 000 BRIOFF
APORT ECIOFF CORON
FMT22 HCIOFF VVON

Information Words

The s1x words listed below are uscd to pass infermat)
between the wuser Brogral and_the device routine., Rl
words are preset 1o U's except RTRY which 1s preset to 3.

on
1
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0.12 - RPCY-RPOS/RPO6 Device Routine (Cont'd)

CYL R one word localiga that contains the cylinder
number in bits 0-9 that will be used in subfequent
170 operations. The contents of CYL will be Iloaded
into RPDC for all I/0 operations that require
cylinder address.

HERD The word location that follows CYL and contains tLhe
value of the head (track) number to be used in bits
. The value in this word and in SECT will be
ncricd and loaded into RPDR for all I/0 operations
thal require a head and sector address.

SECT This word contains the sector number in bits O0O-M.
Localed immediately following HERD 1n memory.

RTRY This word s!cci!iﬁs the_ number of additional
attempts thal the Device Routine will try on an I/0
operation before deciding that it 1s wunrecoverable.
Applicable only to those types of errors that
normally have a possibility of recovery.

SIZE Standard implementation - see section D.l1.1l.
Contents are wupdated by REARD, WRITE, ROHD, WRHD,
and WRCKHD.

ERR Standard implementation - see section D.1.1.

Statistical Information

Through use of the COUNTS statement and the REPORT
command, statistical information for the pro?ral can be
diaplaicd on the MPG ‘rinl device. This 1Information
consisls of gctal formatted binary counts under different
catagories. The catagories and the funclions from which
data will be included under cach are:

BYTES RD: EER?t RDHD

BYTES WR: ITE, WRHD

BYTES CK: WRCK, ' WRCKHD

READ CMNDS: READ. RDHD

WRITE CMNDS: WRITE, WRHD

R cabe: Bk BESACR. OFFSET. RETCTR. RECAL
MISC CMNDS: %1, CRESET, PAKALK, ROPSET, REL,
DEV ERRORS: A1l hardware errors that resultled in an

error report. Correctable ECC errors
and errors that were recoverable when
retried will not increment this count.
CORR ECC ERRORS: Nug%cr of ECC errors corrected by
softuware.
DRTA ERRORS: Invalid unit number errors and arrors
detected by the VERIFY statement.

. e —- g
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RETRYS: The number of occurrcncca for each of
the seven retryabd °6L crrBrs
Counts lrc lll* alncd 'or

DCK, and WCE.

TOTAL RETRYS: Total nu.‘ r ol rclr! altcnpts on all
failing 170 operatiofs,

INTERRUPTS: Nuatqr of entries into the interrupt
routine.

Correctable ECC Errors

When encountering a correclable ECC crror (DSK) this
device rouline uill autanatlca]l correct

contents of the ECC Position rc,is er (RPECI) and the ECC
Pattern register (RPEC2) will be used to determineg the
bits to be modified and their laccncnt in the data ficeld.
Rfter the correction has bccn apg lied, the CORR ECC count
will be incremented and the data transler will be resumed
at its point of interruption.

This automatic data correction utll nol scr!orlcd 1 {
the ECI bit is set, if the word lengt |s l bits (FMT22

reset), or if the user has entered thc C statement.

In these cases, the DCK will be treated lhc same¢ as the
other retryable errors.

Retryable Errors

Seven errors are classified as rctr!ablc by _this device
routine. When one occurs (DL C, FER,

or WCE), the retry count contalncl in the ~interface’ word
RTRY is checked for a 2ero value. If 2ero, an 1/0
Termination error is reported. If non-zero, the retry
count for the error and the total rctr! error couut are
incremented by one and the 1/0 operation : re-issued. If
the retry i3 successful, the pro.ron will proceed to the
next statement in the wuser’s program. If it was not
successful, the retry count from RTRY is decremented thc
total retry count 13" incremented, and the command
re-issued.  This continucs until cithcr the relry 1:
successful or the R !E*ﬁ zero.  When “the
latter occurs, the ™ EXHaUgTED IES‘ error message will
be 1ssued and lhe DEV error count will be incremented.

When proccsann% reiries on Ia:llng I70 operations, the
criginal funclion will g. re-issued. The use of
fogcts and Rccallbratc co and: arc not employed during
grrcr recovery in this device routine.

1
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D.12 - RPOY/RPOS/RPO6 Device Routine (Cont'd)

Disk Types

This device rouline does not interrogate the Drive Type
register Lo delermine which t’pc ol disk 1t is opcrat'ng
on. It relies solely on the model number assigned to the
program. If an has been assi!ncd but it is aclually
an , the device routine will process il as an ﬁﬁﬂﬂ.

Dual Controller Operation

This device routine cup‘orts operation of disks connecled
to two systems through the dual coniroller option. If the
disk is busy on the other controller when the device
routing is rcad, to issue an 170 operation, it will wait
up to 22 seconds Tor the disk to become available. It it
does not acquire the disk within that time, 2 timeout
error will be reported. In order to make efficlent use of
the disk on a dual controller system, both programs
opcratin! the disk should issue Release commands through
use of The REL statement provided by this device routine.

Instructions And Interrupts

Certain of the I/0 functions for the RPO4/RPOS/RPOE disks
o not normally terminale with interrupts and will not
have Interrupt Enable sel when thc, are 1ssued. These
functions are termed Non-Interrupt Tunctions and are:

DRESET REL
PRKACK UNLORD
ROPSET

Rfter issuing the above funclions, the device routineg will
delay a few microseconds and then check the status of the
errof bils. Any found to be sel will be reported as a
Non=Int Terminalion error.

The remaining I/0 functions, which are listed below,
utilize interrupts 1n their operations:

RERD WRCK OFFSET
WRITE WRCKHD RETCTR
RDHD SEEK RECAL
WRHD SEARCH

For the above instructions, tests for error conditions
will be made when the terminating interrupt 1s received.

When operating with a dual controller disk and the disk is
busy on the other controller, interruptls will be enabled
to allow ATA to signal when the disk has been acquired.
This feature 13 “utilized for both groups of funclions

. — e ————
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listed previously. Therefore, the interrupt count may be
incremented on a2 PAKRCK instruction, for example, even
though it 13 not a result of the command.

= Rccessing The Data Buffer Register
The contents of the Data Buffer (RPDB) register will be

stored only when processing an interrupt with the Output
Ready (OR) Bt set in the RPLS2 register. AL all other
times, this register will not Be read and 1ts contents

will be displayed as O’s.

- OPSW Special Operation Bit Support

Bit 7 of the OPSW (SPOPER) 1s not sugportcd by this device
routine and 1ts setting has no effecl on disk operation.

DESCRIPTION OF RPO4/RPOS/RPO6 INSTRUCTIONS

The RPOM/RPOS/RPOE Device Routine support: execution of
thirty nine MPG language statements. For certain functions
(RERD, WRITE, ROHD, WAHD, MRCK, WRCKHD, SEEK and SERRCH), the
desired disk address must be loaded into CYL, HERD, and SECT
before pcrlorlin! those functions. In  the lollouini
dc:cri‘txon:, ddta shown enclosed within parenthese
indicates the default values if nothing is entered for the
statement’s operands. The v is used to indicate 2 variable
operand as defined in Rppendiz B.2. Note that if an odd byte
count is supglicd in any of the following instructions, it
will effectively be decremented by 1 before being used.

READ (D2S6 INTO RDIO)
READ v (INTO RDIO)
RERD v INTO v

This instruction transfers the number of bytes,
indicated by the first v, from the disk to memory
bcginaing at the memory location specified by the
second v.

ITE (D256 FROM WRIO)
RITE v (FROM WRIO)
ITE v FROM v
Transfer the number of byles from memory to disk

beginning at the memory location indicated by the
second v.

e S A, R S s
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D.12 - RPOY/RPOS/RPOE Device Routine (Cont’d)

The following statements do not have default values for their
operands.

ROMD v INTO v

Reads the four words of sector header data and the
data field into ncnor‘ using the Read Header and
Data command. In order Yo read a complete sector,
the byte count must reflect the 4 header words.

WRHD v FROM v

Performs a format lype of operation b """ﬂ the
Write Header and Data command to wrile the header
words and data field on disk.

WRCK v AT v
Compares the number of data field bytes in memory to

those at the specified disk Jocation. Uses the
Write Check Data command.

WRCKHD v AT v

Similar to the WRCK command but alsc compares the
header data through wuse of the Write Check Header
and Data command.

SEEK
Performs a seek function Lo the disk location
specified by CYL, HEAD, and SECT. This instruction
does not terminate unti! the seek 13 finished.
SERRCH

Similar to SEEK but uses the Search command.

— e ——
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' D.12 - RPO4/RPOS/RPO6 Device Routine (Cont'd)

The following I/0 commands do not wutilize the contents of
CYL, HERD, and SECT in their operations.

OFFSET v

The least sxgnnllcnnt ci! bl!s of the quantxt!
specified , loaded into the Offse
register lowed by the Offset command bein
1s8ued. Exanplcs of thc offset obtained wit
different octal values of v are:

¥ Microinches
010 +200
el0 -200
020 +400
20 =400
+600
230 -600
040 +800
240 -800
060 +1200
2b0 -1
RETCTR
This statement is normall issued after OFFSET
statements and results in the Return to Center Line
command being issued.
UNLORD

Places the drive in the Stondb state b!-:ssu:n' thc
Unload command. Note that “this an
considered to be terminated wuntil the drive xs
brought back on-line. While the drive is off-line,
the lcvxcc routine will check on its status
approzimatel ' once every second. Timeout is not
enabled for this command ond the device routine will
wait an indefinite amount of time for thc drive to
become operable. Upon determining that the drive is

operable again, the device routine u:ll proceed to
t ¢ next statement in the user’s program.

112
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D.12 - RPON/RPOS/RPOBE Device Routine (Cont'd)

RECAL

CRESET

DRESET

PARKACK

ROPSET

REL

Results 1n the Recalibrate command being 1ssued.

This statement Ecrforns a controller clear functlion
by setting the CLR bit in the RPCS2 register.

Housekeeping of the drive i _accenplishcd b! this
statement’s issuing of the Drive Clear command.

Causes the Pack Acknowledge command to be 1ssued.
Causes the Read-in Preset command to be issued.

Performs a drive clear and releases the drive for
another port by issuing the Release command.

The following instructions do not perform I/0 operations:

STEPUP v

This command does not perform an' 170 functions. It
rovides cns* incrcncntin’ of the contents of CYL
RD, and SECT. The operand v is the number of
sectors that these values are to be incremented.
When the SECT word exceeds its mazximum valid value,
it will be set to O and the contents of HERD will be
incremented. MWhen HERD overflows, it will be set to
O and CYL will be incremented. MWhen incrcncnlin?
ast the last sector on disk, all three values wil
¢ sel to O's. Rutonctically adiusls to the number
of sectors on a track (20 or” 22) based ¥§Bn !hé
current setting defined by the FMTS0/FMT2
statements and to the number of cylinders (411 for
the RPO4/RPOS vs. B1S for the RPOg).
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D.12 - RPOY/RPOS/RPO6 Device Routine (Cont’d)

Note that this instructicn and STEPDN will operate
with invalid values in CYL and SECT upon
execulion. Regardless of thelr inl\tol contents,
the contents of all three u?rl: will be valid when
this instruction conﬁ ¥tcs his allows the use of
the "FILL 6 AT CYL NI statement followed
by “STEPUP 0" to generate random disk addresses.

STEPDN v

Similar to STEPUP but provides a decrementin
capability. When all three values are O, the nex
decrement will result in the decimal values for the
three words of 410/814, 18, 21/19.

WRIT
Standard implementation - see section D.1.1.
NOWAIT
Standard implementation - see section D.1.1.
STATUS
Standard implementation - see section D.1.1.
Included with the standard d:splaa is thc dn:pla
the current contents of !E
words. These values do not rc!lcct thc currcnt
gosntxon of the disk, but merely the contents of the
hree words.
COUNTS

Standard implementation - see section D.1.1.

Thc !ollouln! stutcncnts define to the Device Routine the
desired in gs certain bits in the device registers.
These statementd do not immediately alter the reg lst r bits
but all subsequent I/0 functions and othcr plicable
statements will be performed with the bits set as dc xncd.

APORT

Indicates that the valu hc PSEL bxt in RPCSI 1is
to be set to O (UNIBUS P o R). (Preset mode)
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D.12 - RPOY/RPOS/RP0O6 Device Routine (Cont’d)

BPORT

FMT22

FMT20

EVEN

ECION

ECIOFF

HCION

HCIOFF

PSEL will be set to a 1 (UNIBUS Port B) on
subsequent functlions.

Setls the number of sectors on a track to 22 and the

number of bils 1n the data ftcld words to 56. FMTZ22

1: ‘R&O’r“.‘ mode and results in the FMT22 bit in
register being set to a 1.

Sets the number of sectors on a track to 20 and the
number of bits for the data field words to 1B.
Resets the FMT22 bit in RPOF to a O.

Causes the Parity Select (PAT) bit in RPCS2 to be in
the O state on subsaqucnt functions. (Preset mode)

Causes PAT to be set to a 1.

Inhibits the Error Correction Code logic by setting
the ECI bit in the RPOF register to a 1.

Allows ECC operation by resetting ECI to O. (Preset
mode)

Inhibits the Header Congarc Iunctnon by setting the
HCI bit in the RPOF register to a

Indicates that the Header Compare function 1s to be
performed by resetting HCI to a 0. LPreset mode)

- — e — - e o
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D.12 - RPOY/RPOS/RPO6 Device Routine (Cont'd)

BRION

BRIOFF

CORON

COROFF

VVON

VVOFF

¢
p!rlorlcl by setting the BAI
register to .

Resulis in BRI being reset to a 0 and bus address
incrementing being performed. (Preset mode)

This statement activates the device routine’s
programmed function of correcling data on which a
correctable ECC error was detected. MWhen the disk
detects an error and determines that it can be
corrected, the device rouline will perform the
correction procedures, increment the C ECC error
count, and continue running. (Presetl mode)

Disables the pro!rlnncd recovery of correctable ECC
errors. When 1lhis ‘Yf‘ of error is detecled, an
error display will resull unless it is recoverable
on retries.

This statement instrucls the device routine to issue
the Pack Acknowledge command prior to any subsaaucnt
170 functions, other than PAKRCK, RDPSET, or SET,
if the Volume Valid (W) bil is not already sel.
This is the presel mode and allows the program to
run without modification on a pack which has just
been mounted.

Inhibits the automatic issuing of the Pack
Acknowledge command.
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D.12 - RPOM/RPOS/RPOB Device Routine (Cont’d)

D.12.3 RPOY/RPOS/RPOBE ERROR INFORMATION

This device routine processes errors in the standard {fashion
described in section D.1.2. However, due to the nature of
this device, additional information is provided to the user.

The 170 function l"l of instructions are considered to
execule in two stages. The first is the time it takes to
acquire the disk and ousckcc, it

after the point the specified funclion is issued and until
after the funclion terminates. Since error conditions ma
occur in either stage, this device routine indicates whic
stage il was in when Uhe error was detected. This s
accomplished by inclulin' the appropriate message of the
following two méssages in tThe error display:

BEFORE ISSUING I/0 CMND
RAFTER ISSUING I/0 CMND

If the error is detected before issuing the specified I1/0
command and MPG’s Continue (CONT) command is issued, the
program will be resumed at the statement on which the error
was™ detected. If an AFTER error, the program will resume at
the next statement in the user’s program.

if needed. The second is

Rlso included with every error display, other than the
invalid unit number error, is the following message:

ERROR BITS:
ddd,ddd,ddd,ddd,ddd,ddd,etlc.

This message indicates thal one or more error _status bils
have been detecled in the device regislers. The codes ddd
1dentify which error bils were found.” A anxt* four byte
field will be used to list all or as many of the error bits
as possible. In Lhe follouin’ list_ "some codes are
distinguished h! an asterisk (%), These codes will be
included in the message 1f their bit values are 0. Rl other
codes are included 1T they have 2 value of 1. The following
are the mnemonic codes supported for the ddd fields:

Error bils common to all devices:

?C = ?pccial Condition
RE = Transfer Error
MCPE = Massbus Control Bus Parity Error
#DVA s 8r|vc RAvailable
T = Data Lelc
WCE = Write Check Errar
UPE = Unibus Parity Error
NED = Nonezistent Crive
NEM = Nonezistent Memory
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|

| :&E Pro!ron Error

' Hassus Dats Bus Parity E

; Massbus Data Bus Parity Error
| SeY .

Attention Active

Hnlliplc Hcal Sclcctxon

Hrlic cal! Unsafe
Transitiong Unsafe

= Transitions Detector Failure

Current Swilch Unsafe

Write Select Unsafe

Current Sink Failure

Write Current Unsafe

0ff Cylinder

Seek Incomplete

DC Low

AC Low

| ERR = Error
: PIP = Positioning In Progress
: #MOL = Medium On-Line
, #0PR = Drive Present
| #DRY = Drive Read
#VV = Volume Valid
, OCK = Data Check
| UNS = Unsafe
; 0;& = Qperatjon Incol lete
i D = Drive tltn! rror
* WLE = Write Lock Erro
IRE = Invalid Rddress Error
A0E = Address Overflow Error
- HCRC = Header CRC Error
; HCE = Header Compare Error
| ECH = ECC Hard Error
WCF = Write Clock Fail
FER = Format Error
PAR = Parlt! rror
RMR s Rc, er Modification Refused
ILR = 1Illeg al chtctcr
ILF = Ille = Function
RTR7? = Attention Rctive Drive 7
ATRE = RAttention Rctive Drive &
ATRS = Attention Rctive Drive S
RTAY = Attention Active Drive 4
ATR3 = Attention Retive Drive 3
ATRZ2 = Attention Rctive Drive 2
ATAl = Attention Rctive Drive |
ATRD = Attention Rctive Drive O
= PLO Unsafe
= Indesx Error
= No Head Selection

5§£§§a@@aaaassa
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Error bits unique to the RPOM:

AC Unsafe

30 Volts Unsafe

Failsafe Enabled

Motor Sequence Error

Any Unsafe Except Read/Write
Velocitly Unsafe

Pack Speed Unsale

Error bits unique to the RPOS/RPOG:

Rbnormal Stn{
Read And Write
Operator Plug Error
Write And Offset

DC Unsafe

Error bits unique to the RH70:

ﬂddrcss Parit’ Error
ata ar:t ror, Odd Word
Parit ! rror, Even Word
Hrntc Check Error, Odd Word
Write Check Error, Even Word

43

FEN

5 .

2ERER

B

The unique error messages, which may occur in the use of this
device routine, are as lollous:

DATA ERROR (STMNT 8 nnnn)
Standard 1mplementation - see section D.1.2.

DISK IS OFF-LINE

Inmediately prior to lnltll!lﬂ’ an 170 operation,
the Hcdxul On Line bat (MOLJ 1n the RPDS rcglstcr
was found to be reset.

OPR NOT SET

While waiting to acquire the disk from the other

contreller, "an interrupt with the drive's ATA bit

was received but the Drive Present (DPR) b1t 1n the
register was not set.

————— O — — — e — -
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ERROR ON INITIATION

Prior to lni!ialin, an 1/0 operation, a condition
that sets the SC bit in RPCS1, other lhan an Unsa{c.
did not clear after five attempts to reset it, he
error bits that caused SC to be set will be listed.

EXHAUSTED RETRIES

Ugon dctcclxn’ one of the seven retryable errors
the device foutine has re-issued tlc fatling 1/0
operation the number of times s‘cciticd in "RTRY
without successful completeion of the operation. If
RTRY 1s initially O, this message will not occur.

INT WITHOUT ATA

This message indicates that an interrupt was
received without the drive’s ATA bit being sel and
1t was expected to be set. This_ error -ax occur
before or after 1ssuing the I/0 function. When
operating a dual controller disk and it 13 busy on
the other controller, the device routine waits for
an interrupt with ATA set to indicate that 1t has
acquired the disk. If an interrupt is received and
1s not set, this error is reported. The other
case 1s where an 170 function (SEEK, SEARCH, etc),
that normally terminates with ATA, 1s issued and an
interrupt was received without ATA being set,

INvV ECC BIT PRTTERN

When ready to aEElg the correction 1o the data on a
correctable E error, the RPEC2 Bit Pattern
register was found to contain all 07s.

INV ECC BIT POSITION

INV UNIT

When ready to aEElg the correction to the data on
correctable E error, the RPEC1 Bit Position
register was found to contain a value greater than
cctal 10041.

The current wunit number, which 18 displayed in
octal, 18 not 1n the range of 0-7. The RSSIGN
ccmmand may be used to correct the erroneous umit
number. Increments the data error count.

B ———
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170 TERMINATION ERROR

Error bits have been detected in the davice

registers when processing a termination
This message occurs for _all non-retryable
retryable errors when RTRY i1s set to'0

NON-EXISTENT DRIVE

interrupt.
errors and

Immediately after loading a2 valid unit number (0-7)

into RPCSZ, the Non-Existent Drive b1
RPCS2 was found to be set.

NON-INT I/0 TERMINATION ERROR

L (NED) in

Error bits were found set in the device registers a

few microseconds after 1ssuing one

th
Non-Interrupt type of I/0 functions (PAKRCK, REL,

elc).

TIMEQUT ON I/0

of ¢

RAfter 1n1tiating an 170 operation, the terminating
interrupt was not received. The time allowed fof
the interrupt to occur 1s approximately 22 seconds
when on the POP-11/45 and with no other wuser

programs executing.

T/0 ON CRESET

This error, which indicates that Ready (RDY) did not
set within a few milliseconds after scttnn! the CLR
2

bit in RPCS2, may occur when the CRESET sta

T/0 ON DISK RCQUIRE

ment 18

When ready to issue an 170 operation to a disk that
1s busy on the other controller in a2 dual controller

configuration, the disk did not become

available

within apg;ox:-atcly 22 seconds. Either the disk 1s
¢

noct in rogrammable mode or the
cperating the disk on the other controller
mcdi1f1e¢d o 1nclude Release commands.

program
should be
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UNEXP ATR COND |

When processing an interrupt after 1ssuing an /0

luncllon hat should not cause an RTAR condition, the
disk’s ATR bit was found sel.

JNSRFE ERROR ON INITIRTION

Prior to initiating an 1/0 o:crat:on, thc Un:afc bit
(UNS) 1n RPERI uls ound to be set he previous
170 operation did not resull in an crror, this error
is reported immediately. If thers was an error on
the previous operation, & drive clear will be 1ssued
to reset the condition. If UNS i1s stil] set after
the drive clear, this error is reported.

- D.12.4 RPO4/RPOS/RPO6 SAMPLE PROGRAMS

The following are sample RPO4/RPOS/RPOB gro grams that perform
the functions indicated in their descriplions: |

i Thc following progral will verify all tracks on the entire
disk by writing 1 bits to the !a!a fields. Retries will
be xnhx!ltci 0 as to isolate marginal tracks:

ENTER STMNT’S

|
>0010  LORD RTRY WITH O |
»0020 FILL D11264 AT WRIO WITH 177777 |
)0030 WRITE D11264 FROM WRIO |
)0040  WRCK D11264 AT WRIO |
)0050  STEPUP D22 |
Q060 IF 6 AT CYL © 0 GOTO 30 |

#RUN |
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2. Do 200 pairs of random seeks to an RPOB disk b

using the
instruction to generate valid disk addresses from
Intersperse other instructions to perform
random data and do data validation at

STEPUP
random data.
data transfers of

these disk addresses:

*ENTER 3 RS RPRAND

:RS?S EEV: Rgﬁgig

"WRIO = SEE / 8l

ENTER STMNT’S

LORD TMOO WITH D200

FILL 6 AT CYL WITH RANDOM
>0030 STEPUP O

>0040 MOVE 6 AT CYL TO TMO3

;0050 FILL DS12 AT WRIO WITH RANDOM
) EE%#E DS12 FROM WRIO

»0080 WRCK DSl2 AT WRIO

)8?38 FILL & ST CYL WITH RANDOM

)

»0110 F 6 AT CYL = TMO3 GOTO 90
0120 MOVE B AT CYL TO T

»0130 SERARCH

>0140 WRITE DS12 FROM WRIO

»01S0 WRCK DS12 AT WRIO

>0160 MOVE b AT TMO3 TO CYL

»0170 SEARCH

»>0180 READ DS12 INTO RDIO

»0190 VERIFY DS12 AT RDIO WITH WRIO
»0200 MOVE 6 AT TMO& TO CYL

»0210  SEEK

»0220 READ DS12 INTO RDIO

0230 VERIFY DS12 31 RDIO WITH WRIO
»0240 DECR TMOO

»02S0 IF TMOO » 0 GOTO 20

»0260 END

» DONE
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3. Modify the previous program to run on a dual controller
system and share disk time with the other controller:

¥MODIFY 3
ENTER STMNT'S

»0235  REL
> DONE

*RUN 3
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DUL11 SYNCHRONOUS LINE INTERFACE DEVICE ROUTINE

The DUIl Device Routine, whose filename 1s TDURnm.MPG,
supports hn*h level 170 operations for the DULl Single Line
Synchronous Interface.

PRESET VALUES AND SUPPORT SUMMARY
= Valid Model Name and Unit Numbers

In reply to the “"ASGN DEV:" message, one model name (DULI)
is acceptable _and may be accompanied by 2 mazimum of 1B
unit numbers. For this device unit numbers are ignored by
the Device Routine bul effectively act as a pass count for
the number of times to repeat the program.

- Interface Rddrasses

The following are the values preset for the DUIl and ma
be altered from the console terminal following the ™
DEV:™ message:

Device Register Base Rddress = 160010
Interrupt Vector Rddress = 300
Bus Request Priority = 5,5 (Read/Write)

- Symbolic Register Names

The saaholic names listed below may be used to reference
the 11 device registers in MPG Instructions. The octal
displacement asscciated with cach name is the value that
wil be added to the device register base address o
cbtain the actual memory address of the desired register.

Name Displ Register

RCSR +0 Receiver Status

RBUF +2 Receiver Data Buffer
PCSR +2 Parameter Control

TCSR +4 Transmitter Status

TBUF +6 Transmitter Data Buffer

- Supported Instructions Summary

The follouin! is a summary of the instructions supgorlcd
by MPG for The DUIL. Delailed explanations are listed in
section D.13.2
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RERD RERDY BITS FOUPLX  CVSYNC
WRITE SEND EVEN HOUPLX  WRIT

BRERK RECV 0DD NORHG# NOWRIT
CALL HANGUP  NOPAR SYSTS STATUS
LISTEN  CRESET  STRIP RESET  COUNTS
ANSWER  MODE NSTRIP AR

R'ﬂ

Information Words

The four words listed below are used to pass information
between the user program and the device rouline.

SYNC A one word location that contains the sync character
that will be loaded _into PCSR whengver PCSR's
contents are changed. Preset to an octal 026 byte.

SCNT The word location that follows SYNC and contains the
count for the number of aﬂnc characters 1to be
transmitted when beginning a WRITE or a BREAK and 1n
a mode other than Isochronous. Preset value is S.

SIZE Standard implementation - see section D.1.1.
Contents are updated by RERD, WRITE and BRERK.

ERR Standard implementation - see section D.1.1.

Statistical Inlorna!ion'

Through wuse of the COUNTS statement and the REPORT
command, statistical information for the pro?ran can be
dis;!aicd on the MPG ‘rint device. This information
consisls of octal formatted binary counts under different
catagories. The catagories and the functions from which
data will be included under cach are:

BYTES RD: RERD
BYTES WR: WRITE, BRERK
WRITE CMRDS:  WATTE
BREAK CMNDS: BREAK
MISC CMNDS: CALL, LISTEN, ANSWER, RERDY,
SEND, RECV, HANGUP
ERRORS: Hardware errors thal redulted in an

error  report. Separate counits are
maintained for Parily (PAR), Framing
(FRM), Overrun (OVR), Data Set Chan,c
(DSC), Data Not Available (DNA) and 170
Timeout (T/0). The DATA error counter
is incremenied by invalid BITS codes
invalid MODE codes, and errors delected
by the VERIFY statement.
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INTERRUPTS: Number of entries into the Read and
Write interrupt routines.

OPSW Special Operation Bit Support

1t 7 of the OPSW (SPOPER) is not intcrro'atcd bg t
¢evice Routine and its setting has no elfect n
operation.

Parameter Control Register

This Device Routine does not load the PCSR register untnl
one of the statements, that affects PCSR's contcnts
encountered. Since it is a wrile onl! register, ‘a:c
valuc uorl is llnntaxncd b! the Device Routlnc Hhcn one

f the a,, lCl le s a clcn is pro:cs:c the a‘:ro priate
bx s modified in the base value and the entire
word will bc loadcl into PCSR. This base value word s
initially set to a value ( ) equivalent to the PRESET
instruction being issued. Rlso, since the sync character
is part of the PCSR register, the uter musl issue one of
the instructions that load PCSR (other than PRESET) after
he has specified a new sync character. The instructions
that load PCSR are:

MODE 0DD
BITS NOPAR
EVEN PRESET
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D.13.2

DESCRIPTION OF DUll INSTRUCTIONS

The DULL Device Routine supports execution of twenty nine MPG
language statements. In  the lollouinf dcscritt ons. ala
shown ~enclosed within parentheses indicates defaul
values if nothing is entered for the statement’s o crands
Thc v is used to indicate a variable operand as defined in
Appendiz B.2

READ (D2S& INTO RDIO)
READ v (INTO RDIO)
READ v INTO v

Transfers the number of data bytes specified by the
first v from the receiver to_the memory address
specified br thc second v. Al dcsircd bull
paranctcra mod sync characler, uhxch Q]"’
character leng lh arnlg, etc.) must

bc!orc issuin' tﬁis statement. ARclions :cr!orncd b

this statclcn consist of settin Scarc nc an
Rcccivcr Interrupt Enable in lhc roccssnn
of the rcsultlng iulcrrupts tcr ¢ firs
intcrru rocessed the Data Scl Changc
ntcrrupt Enablc it in RCSR is also sel. When

data_byte has_ been received, Search Sync,
Rccc:vcr Interrupt Enable, and Dala “Set Change
Interrupt Enable will all be reset.

WRITE (D2S6 FROM WRIO)
WRITE v (FROM WRIC)
WRITE v FROM v

Transfers the number of data bytes specified by the
first v from the memory location specified by !hc
second v to the transl ttcr All" desired "DULI
parameters (Clear To mode s nc charac!cr
which duplex, charactler I garl c.) mus!
be set up before issuing is statement. Initiallg
resels thc Break bit and :cts the Send bit in TCSR.
Then, the Transmitier Interrupt En blc and Data Not
Available Interrupt Enabl bits are set in
When processing the transnlttcr interrupts, the
spccnf‘cd number of the current sync characler are
issued unless in_ Isochronous "mode. Next, the
specified number of data bytes arc transmitted.
Following the lasl data byte, a pad byte of O's is
issued. On the interrupt lollouxng thc pad byte, no
data is transmitied but the Sen Transnxltcr
Interrupt Enable, Data Not ﬂvallahlc Interrupt
Enable, and Break bits in TCSR are all reset
follgucd by Request To Send in RCSR also being
rese
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BRERK v

CALL

LISTEN

ANSWER

READY

SEND

RECV

In operation this statement is very similar

statement with a couple of ez c tions.
is used to specify a byte count_for Y
memory address is nol needed. The Brcah l t

to the
th v

in TCSR

will "be set rior to enablin ranalxttcr
lntcrrupts. Inslead of ctlin dita bytes from

the
identical to HRI

ncnor, !tc of 0ll l bit will be scn! 8
ata olhcr ac!ions performed are

Setls Data Terminal Ready in RCSR and then tests Data

Set Ready. Does not” return to the user

rograu

until DSR is set. Used to wait while a call

being initiated from the DULL’s MODEM.

Tests the Ring bit in RCSR and returns to the wuser

program when™ Ring is sel. Used to wait
incoming call.

for an

Sets Data Terminal Ready in RCSR and then tesis Data
Set Ready. Does not” return 1o the user program
until DSR is set. Used to wait until the conneclion

has been completed for an incoming call.

Tests the Carrier bit in RCSR. Returns to the user

program when Carrier is set.

Sets the Request To Send bit in RCSR and then

the Clear To Send bit. Returns to the user proaran
when CTS is set. This prepares the MODEM for

transmission.

Resels the aucct To Send bit in RCSR.
prepares the MODEM 1o receive data.

tests

ata

This
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HANGUP

CRESET

BITS v

EVEN

Rcscts thc Rc uc t To Send bit in RCSR, clans
‘ro¥ila el ’ nillisc?ouds and then resets the
Data Termina Rca bit his causes the call to be
terminated by d:sconnccttn’ the

th t he Master Resel ‘
?lgﬂrs n't991§¢?713‘ né"ﬂs‘ . 56 ::cr:::con.léclia

will occur to allow Tor the onc-shot in the

Sets the Hodc Sclcct bits in_ PCSR to the value
specified he operand v. The three valid values
for v and th! lodcs they select are:

5

Isochronous
External Synchronous
Internal Synchronous

Sets the Word Length Select bits 1n PCSR to the
codes_ for the nuubcr of bits which is specified by
v. The valid values for v and the bitls per
character selected are:

S = S bils

= bits

= bits

10 = B bils

DB = B bits
Sets the character parity mode to_ even sctlnn'

both the Parity Enable and the Parity Scnlc Selec
bits 1n PCSR.

Sctt the character parily mode to cdd by setting the
nrlt' Enatle_ Bit and resetting the Pa'xtg ense
Select Bat 1n PCSR,
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t
Disables characler parity 'chcrnlxon and chc:kxn, by
Y 1y

NCFRR
rcsc!txn, both the Pari
Sense Select bits 1n PCSR
STRIP
Inhibits sync characlers fr
receiver ’ata characters
bit in RCSR.
NSTRIP
Permits sync characters to
data characters by reset
FDUPLX
Enables Full Duplex mode
the Half Duplez bit 1n T
HDUPLX
Enables Half Duplex mod§ of
Half Duplez b1t 1n TC
NORMAL
Sets the DULIl’s mode No
Maintenance Mode Selegt Bt
SYSTST

Sets the DUIL’s mode/ to Sys
Maintenance Mode Selfect bit

Enable and the Pa

|

m being ‘asscd on_ as
y setting the Strip Sync

¢ recognized as receiver
ing the Strip Sync bit 1n

operation by resetiing
operation by setting the
rmal by reselting both

s 1n TCSR to O's.

tem Test by selting both
s 1n TCSR ‘o l's.

-
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PRESET

This slatcncat sets all DULl control bits and
$arau¢tcrs presel values with one statement,
his statcncnt is equivalent to resetting the Break
bit in TCSR and then issuing the following
individual statements:

| LOAD SYNC WITH

; % SCNT WITH 226

! (Internal Synchronous)
| BITS DG

STRIP
FDUPLX

§

;

GENPAR v AT v

Using the byte count spcc:flcd by the first v and
beginning at the memory address specified by the
second v, this instruction will convert the "data
bglcs to the correct parltg bit placement and
character lcng!h currently in "effect. Effectively
ene-ates arst‘ the sllc as would be seen when the
ata is transmilled and received. Rulonalxclllg
djusts to the number of character bits currently 1
cct (BITS or PRESET) and the current parity nodc
or PRESET). Useful for
convcrtnn! write data so that it may be compared
with the data actually received.

CVSYNC v AT v

Using the byte count specified by
the "memory address specified by
instruction will scan the data by
an data b!tas that match

character. comparison is asa "f ¢
character length currently 1n effect (BITS or
PRESET). Useful for eliminaling s'nc characters n
random data or characters hat become sync
characters when the character length 1s changed.

the first v and
the second v, this
tes and con‘lcncnt
! currcn :‘nc

Standard impiemantation - see section D.1.1.
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NOWRIT

Standard 1mplementation - see section D.1.1.
STATUS

Standard implementation - see¢ section D.1.1.
COUNTS

Standard 1mplementation - see section D.1.1.

DUI1 ERROR INFORMATION

This device routine processes errors 1n the standard fashion
described in section D.1.2. Refer to that section for
general information concerning error reporting.

The following message may accompany any hardware type of
error message:

ERROR BITS: ddd,ddd,ddd,etc.

This message 1ndicates that one or more error _status bit
have been detected in the device registers. The codes dd
1dentify which error bils were found with codes bein
included if they have a value of 1. The following are th
mnemonic codes supported for the ddd fields:

RX = Receiver Error
OVR = Overrun Error
FRM = Framing Error

FaR s Parxt“ Error

DNA = Data Not Available

The unique error messages, which may occur 1n the use of this
device routine, are as follous:

DATA ERROR (STMNT 8 nnnn)

Standard implementation - see section D.1.2.
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DRTR SET CHG INT ON RERD

Indicates that the Data Set Changc h&l in RCSR was
set when processing an interrupt during read data
transfers. On the first anterrupt for "each
instruction, this bit is ignored; however, it 1s
tested on all subsequent interrupls.

ERROR ON RERD DATA XFER

When processing a receiver interrupt during data
translers, one or more error bits were found set 1in
RBUF. The e¢rror bit mnemonics will be displayed
with the ERROR BITS message.

ERROR ON WRITE DATR XFER

When processing a transmitier interrupt during data
transfers, the Data Not Available bit was set in
his bit’s mnemonic will be displayed 1n the

BITS message.

MODE NOT O, 2 OR 3

While executing the 5ro!ran, the MODE statement was
bein ‘toccsscd an he operand suapllcd for the
instruction did not have a value of 0, 2, or 3
This_is an operator programming error and increments
the DRTR error counter.

8 OF CHAR BITS NOT S, 6, 7 OR B

While executing the pra!ra-. the BITS statement was
being ‘roccnscd and tThe operand supgllcd for the
instruction did not have a value 0of 5, 6, 7, or DB
(octal 10). This_ is an cperator programming error
and increments the DATR error counter.

TIMEOUT ON I/0

After initiating a READ, WRITE, or BRERK operation,
the tcrainat:n' interrupt was not received. The
time allowed Tor the interrupt to occur 18
ag:rox:-atcly 3 minutes on the =11/45 and with no
other user programs executing. Increments the T/0
error counler.
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' D.13.4 DULl SAMPLE PROGRAMS

The lollou:n’ are sample DULLl programs that perform the
functions indicated in their descriplions:

e i ! 20lA MODEMS and f" Rut -Answer Data Set, the
uan, two programs u:l establish a connection belween

tuo DULL"s on hc same Messages will be issued to
list the progress of cach program, Note that these
programs may also be used on separate CPU’s.

. A
?DEV REG = 160010 - 160120
?INT VEC = 000300 - 470

?BUS REQ = 5,5 /

ENTER STMNT’S

>0010 CREE%T

>0020 PRINT #WAITING FOR CALL
0030 LISTEN

0040 PRINT #I GOT A RING
0050 ANSKER

0060 PRINT #I ANSWERED
>0070 RECY

0080 READY

0090 PRINT *CALLEE IS RERDY
>0100 END

> DONE

#ENTER 2 RS CALLER

?ASGN DEV: DUIL!

?RDI0 = Sgg /70

?WRI0 = gog

?DEV REG = 160010 - 160130
?INT VEC = 000300 7 SOC

?BUS REQ = 5,5 7/

ENTER STMNT’S

»0010 CRESET

»0020 PRINT #INITIRTE CALL
»0030 CALL

0040 PRINT #CONTACT MADE
»00S0 RERDY

>0060 SEND

0070 PRINT #CALLER IS READY
>0080 END

» DONE

 — e — L —— =
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2. With a connection established between two DULL's, have one

rogram (#9) send ASCII data to another (08) and then have
he same data sent back to the orig nnollnl DUIl where ‘the
received data will be compared wit ¢ original data.
The presel mode provides for B bits, odd parltg. and
Internal Synchronous mode.

*ENTER 8 RS DURDEM

»0020

>0030 FILL D&Y AT RDIO WITH O
>0040 READ DB4 INTO RDIO

Y00S0 PRINT D64 AT RDIO IN ASCII

0060 SEND

>0070 WRITE D&4 FROM RDIO
>0080 END

> DONE

*ENTER 9 RS DUMREM

?7ASGN DEV: DUll

"RDI0 = 256 7/ BM

"WRI0 = 256 7 B4

DEV REG = 160010 - 160130
?7INT VEC = 000300 - 500
"BUS REQ = 5,5 /

ENTER STMNT'S

PRESET
>0020 FILL D64 AT WRIO WITH ASCII
»0030 CVSYNC De4 AT WRIO

0040 SEND
»00S0 HRITE D64 FROM WRIO
>0060 RECV
>0070 FILL D&Y AT RDIO WITH O
>0080 READ D&M INTO RDIO
0090 PRINT D64 AT RDIO IN RSCII
»>0100 GENPAR D&Y AT WRIO
4 AT RDIO WITH WRIO

0110  VERIFY DeM
END

GlY
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3. Modify thqlfrolrans in Sample 8 2 so thal 6 bitls with no
wi

arat ¢ wused. ince s12 bit information is not

irec la rintable, also lodil! the data print format.
Note thal the GENPAR statemen! will automat cally convert
the original transmit data to the same format™ as the
received data for the comparison. Rlso, the CVSYNC
statement will ensure that the six data bits of cach data
character does not match the sync character.

#MODIFY B

»00l2 BITS &

0014 NOPAR

»00S0 PRINT D&Y AT RDIO IN OCTAL

» DONE

¥MODIFY S
0012 BITS &
»0014  NOPAR

»0090 PRINT D&Y AT RDIO IN OCTAL
> DONE

¥RUN 8,9

. Using the System Test mode, wrap random data within the

DULL™ to test the different parity modes of the receiver
and the transmitter. RAlter the number of and value of the
sync characters sent. Use the CVSYNC instruction to
ensure that s*nc characters are not included in the random
data. Use the GE instruction to convert the original
write data to the same format as what should have “been
received. Identify and print the first 14 bytes of the
data sent and the data received. Finall!, repeat the
program three times by using dummy unit numbers.

*ENTER S RS DUTEST
"ASGN DEV: DUIL,0,1,2
"RDI0 = 266 / 200
"WRI0 = 266 / 200

ENTER STMNT'S

>0010 CRESET

0020 PRESET

0030 LOAD SYNC WITH 044
>O0040 LOAD SCNT WITH Di2
»00S0 BITS 7

0060 SYSTST

»0070 PRINT #0DD PARITY
» 0080

00D
»0090 LINK 2000

1

et et i A ———— gt et llP.
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>0100 PRINT *EVEN PARITY
0110 EVEN
0120 LINK 2000
»0130 PRINT ¥NO PARITY
>0140 NOPAR
0150 LINK 2000
)01 E?TO
) AT WRIO WITH RANDOM
»e010 € D200 AT WRIO
i »e020 FILL ?200 AT RDIO WITH O
;ﬁ RE ! INTO RDIO
) HR??EDSggﬁ FROM WRIO
>2060  WAIT
>2070 PRINT SWRIO =
>2080 PRINT D14 AT WRIO IN OCTAL
>2090 PRINT 8SRDIO =
el PRINT D14 AT RDIO IN OCTAL
el SEEPRR AT WRIO
el IFY AT RDIO WITH WRIO
»2l30 RETURN
»3000 END
»DONE
#RUN S
S. Modify Sample program 8 4 to utilize S bits and operate in
the I!nchrnnnus mode instead of Internal Synchroncus.
#MODIFY S
>00S0 BITS §
>00SS MODE O
> DONE

*#RUN S

114
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RKOB DISK'S DEVICE ROUTINE

The RKOB Device Routine, whose filename 1is TRBAnm.MPG
supports the operation of RKOB disk drives on the RKbIl
UN controller.

PRESET VALUES AND SUPPORT SUMMARY
- Valid Model Name and Unit Numbers

In reply to the "RASGN DEV:™ message, one model name (RKOG)
is acceptable _and may be accompanied by a mazimum of 16
unit numbers. For this device the unit numbers must be 1n
the range of O thru 7

- Interface RAddresses

The following are the values preset for the RKOE and ma
be altered from the console terminal following the ~nscﬁ
DEV:"™ message:

Device Register Base Address = 177440
Interrupt™Vector Address = 210
Bus Request Priority = 5

- Symbolic Register Names

The sazbolic names listed below na? be used to reference
Lhe bll - RKO6 device registers in MPG instructions.
The octal displacement associated with cach name is the
value that will be added to the device rciistcr base
addrc:s to obtain the actual memory address of The desired
register.

Name Displ  Register

RKCI +0 Control and Status |
RKWC +2 Word Count

RKBA +4 Unibus Rddress

RKDA +6 Desired Sector/Track Rddress
RKC2 +10 Control and Status 2
RKDS +12 Drive Status

RKER +14 srror Register 1

RKRS +16 ttention Summary/0ffset
RKDC +20  Desired Cylinder

NOTU +22 Not used

RKDB +24 Data Buffer

RKM1 +2b Maintenance |

RKPO +30 ECC Position
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B PQ +32 ECC Pattern
RKM2 +34 Maintenance 2
RKM3 +36 Maintenance 3

Supported Instruclions Summary

Thc lollounn' is a :ulnar' of the instructions supgortcd
by he . ailed explanations are listed in
section D.1M4.2.

RERD UNLORD  WAIT BRION
WRITE RECAL NOWAIT  BRIOFF
ROHD ORON

WRHD DRESET  COUNTS  COROFF
WRCK SRESET  FMT22 00D
SPIN STEPUP  FMT20 EVEN
SEEK STEPON  PAKACK  REL
OFFSET  SELDRI BRDSEC

Certain of lhc abovc ingtructions control the setling of

internal g The preset states of these bils are
the same a: t ough lhc following instructions were issued:
WARIT 0DD BRIOFF
CORON FMT22

Information Words

The siz words listed below are uscd to pass information
between the wuser Brogran and__the device routine. All
words are presel to U’s except RTRY which is preset to 3.

on
11

CYL R one word location that contains the cylinder
number in bits 0-9 that will be used in subsequent
I70 operations. The contents of CYL will be loaded
into RKDC for all I/0 operations that require a
cylinder address.

HEAD The word location that follows CYL and contains the
valuc of the head (track) number to be used in bits
J Thc valuc in this word and in SECT will be
.‘r!. and loaded into RKDR for all I/0 operations
thal require 2 head and sector address.

SECT This word contains the sector number in bits 0-M.
Located immediately following HERAD in memory.

MSGR This word contains the Message-R obtained with the
SELDRI command.

MSGB This word contains the Message-B obtained with the
SELDRI command.
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RTRY This word s ccifics the_ number ?! additional
attempts thal the Device Routine will try on an 170
operation before deciding that it is unrecoverable.
Rpplicable only to those types of errors that
normally have a possibilily of recovery.

SIZE Standard implementation - section . .
8ontcnts are updatcd by RERD, uﬁfrs, ﬁﬁuﬁ, HRHB, and
ERR Standard implementation - see section D.1.1.

- Statistical Information

Through use of the COUNTS statcacnt and the REPORT
connond statist:ca! information for thc ro,ran can be
disp c on ‘rint device. This information
consxs‘ %c!al formatied blnar! counts under different

cat agoracs he catagories and th: functions from which

data will be nncludcd under each are:

BYTES RD: READ, RDHD

BYTES WR: WRITE, WRHD

BYTES CK: EECK

WRITE CMNDS: HR??E. WRHD

CHECK CMNDS: WRCK

SEEK CMNDS: SEEK, OFFSET, RECAL

MISC CMNDS: DRESET, CRESET, SRESET, PAKACK, REL,
UNLOAD, C. SPIN, SELORI

DEV ERRORS: A1l hardware errors that resulted in an
error report. Correctable ECC errors
and errors that were recoverable when
retried will not increment this count.

CORR ECC ERRORS: Number of ECC errors corrected by

software.

DATA/OPER ERRORS: Invalid unit number errors and errors
detected by the VERIFY statement, or
invalid drive numbers enlered by the
ogcrator

RETRYS: c number of occurrences for each of

six retryable type of _errors.
Counts are  maintained "Tor DLT, DTE,
HVRC, FER, DCK, and WCE.

TOTAL RETRYS: Tota’ number ol retry attempts on all
failing 1/0 ogcrallons

INTERRUPTS: Nun?cr ol ries into the interrupt
routine.

A SR — — —————— —————— - ——
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Correctable ECC Errors

When encountering a correctable ECC error (DCK), thts
device routtnc will automaticall corrcct the data.
contents of hc ECC Position rc ls er (RKECPS) and the ECC
Pattern register (RKECPT) 1 be uscd to determine the
bits to be modified and thclr lacclcnt ln the data field.
Rfter the correction has bacn !llcl the CORR ECC count
will be incremented and the data transter will be resumed
at its point of interruption.

This automatic lata correction will not be performed if
the word length is 1B bits (FMT22 rcscl), or if the user
has entered the COROFF statement. In these cases, the DCK
will be treated the same as the other relryable errors.

Retryable Errors

Siz errors are classified as rctr able !h:s dcvlcc
routine. When one occurs (DL BTE HVR

WCE), the retry count contained !n the intcrlacc word k TRY
is checked for a zero value. If 2¢ro, an 170 Termination
error is rcpor!cd Il non-zcro, the retry count for the
error and the total ret r¥ error count are incrcucntcd by
one and the 1/0 operation s re-issued. If t retry is
successful, the pro ram un ‘rocccd to the nc:t statement
in the user’ s ragral. was not successful, the
ret r! count TYrom RTRY is decremented, the total rctrg
count is incremented, and the command is re-issued.
continues until either the rclr is successful or the RTRY
count $Eas to 2ero. When The latter occurs, the
“EXHAUS RETRIES™ error message will be issued and the
DEV error count will be incremented.

Khen proccssln' rctrxcs on failing I/0O operations, the
original funcltion will just be re-issued. The use of
Ollzct and Rccalxbrata connands are not employed during
error recovery in this device routine.

Dual Controiler Operation

This device routine sup‘orl: ogcrltion of disks connected
to two s stcls through the dual controller option. If the

disk is ! on thc other controller when the device
routine empts Lo issue an I/0 ogcratnon, it will
receive a drlvc not available (bit O RKDS will be
reset). In order to make efficient use of Lhe disk on a
dual controller system, both programs operating the disk
should issue Release commands through wuse of the REL
statement provided by this device rouline.
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Instructions And Interrupls

Certain of the 170 funclions for the RKOE disks do not
normally terminale wilh interrupls and will not_have
Interrupt Enable sel when thc' are  issued. These
functions are termed Non-Interrupl functions and are:

EEEEE; CRESET SRESET
oy UNLOARD SPIN

Rfter issuing the above functions, the device routine will
delay a few microseconds and then check the status of the
errof biils. Any found to be set will be reported as a
Non=Int Terminalion error.

The remaining 170 functions, which are listed below,
utilize interrupls in their operations:

READ WRCK OFFSET
WRITE BRDSEC RECAL
RDHD SckK WRHD

For the above instructions, tests for error conditions
will be made when the tcrl;nating interruptl is received.

Accessing The Data Buffer Register

The contents of the Data Buffer (RKDB) register will be
stored only when proccssina an interrupt wilh the Output
Ready (OR) !it set 1n the RKCSZ2 rclxstcr. At all other
limes Lhis register will notl Be read and 1ts contents
will be displayed as 0’s.

OPSW Special Operation Bit Support

Bit 7 of the OPSW (SPOPER) 1s not su‘partcd by this device
rouline and 1ls setting has no effect on disk operation.
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D.18.2

DESCRIPTION OF RKO& INSTRUCTIONS

Thc RKUS Device Roultnc }upporls execution of thtrt one HPG

langua statclcn s. or certain functlions ( !o
and SEEK) ihc dcttrcl disk address -ust hc
loaded inlo CY( Ss hclorc performing those
functions. Ihe (ollowin escriptions, data = shown
enclosed ulthtn parcnlhcscs dtcatos the default _values if
uothxn! is cntcrcl for the slalclcnl’s operands. The v i3
uscd o indicate a variuble operand as dc!tncd in Appendiz
Note that if an odd bgtc count is sugg n
thc follouxn’ ins!ructton except RDHD unll cl!ac!?vclg
be decremented by 1 before being uscd

READ (D2S6_INTO RDIO)
RERD v (INTO RDIO)
RERD v INTO v

This instruction transfers the number of bytles,
indicated by the first v, from the disk to mamory
lc,nn:ing at the memory location specified by the
second v.

WRITE (D2S6 FROM WRIO)
WRITE v (FROM WRIO
WRITE v FROM v

Transfer the number of byles from memory 1o disk
beginning al the memory location indicated by the
second v. This command will not allow transfers to
write data onto the Jlast track of the disk (see
description of STEPUP command for further
information about this last track.)

The fellowing statements do not have defaull values for their
operands:

RDHD v INTO v

Reads the three words of sector header _data into
memory using the Read Header command. In order to
read & complete sector, the b'tc count must be 20 or
c2, for 20 or 22 sectors per Track

WRHD v

Performs a format t*pc of operation ! using the
Write Header comm to write the hedder wofds on
disk. The device routing sets up RKWC to be -60 or

P—
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-bb, for 20 or 22 sectors per track. The data is
wrilten on the disk from the address specified by v.

If this command i1s used, the standard format program
:ho:ld 23 used to recreale valid header data on the
1sk pack.

WRCK v RT v

Compares the number of data fi1eld bytes 1n memory to
those at the specified disk Jocation. Uses the
Write Check command.

Performs a seek_  function to the disk cylinder
specified B CyL. This instruction do&s not
terainate unt!l the seek 1s finished.

The following I/0 commands do not wutilize the contents of
CYL, HERD, and SECT 1n their operations:

OFFSET v

SELDRI v

The least significant e1ght bits of the quantit
specified by v will be loaded into the lower byle o
the Attention Summary and Offset register.” The
offset command will be used. Ezxamples of the o!fset
obtained with different octal values of v are:

v Microinches
10 +200
ell -200
020 +400
ccl -400
030 +600
230 -600
040 +800
40 -800
060 +1200
et -1200

This statement 1ssues the Select Drive command. The
cperand v 13 the number of the messages A and B_to
te returned by the drive and has values cf 0-3. The

- —— e
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Message-R will be stored in the MSGAR interface word.
Thcdﬂcssagc-ﬂ will be stored in the MSGB interface
word.

Places the drive in the Standby state by issuing the
Unload command. This command is terminated as soon
as the Unlcad begins.

Starts the spirdle by
command. This command is nd
drive 18 on line.

:ssu1n! the Start Spindle
terminated unti] the

Results 1n the Recalibrate
{hxs command 18 nol terminated unti!
ine.

command being 1ssued.
the drive 13 on

erforms a controller clear function
CLR bit 1n the RKCS! register.

This statement
by setting the

Housekeeping of the drive 138 accomplished h! this
statement’s 1ssuing of the Drive Clear command.

Performs a subsystem clear function by the

setting
SCLR b1t 1n the RKCS2 register.

Causes the Pack Acknowledge command to be 1ssued.

Couses the drive to become deselected and releases
the drive for another port by setting the RLS bit 1n
the RKCS2 register.

- — —— — — . —— — —— —— . —— .
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The following i1nstructions do not perform 170 cperations:

STEPUP v

STEPDN v

This command does not perform an¥ I70 functions. It
&Eovidcs eas incrcncnlin’ of The contents of CYL

AD, and SECT. The operand v is the number ol
sectors that these values are to be incremented.
When the SECT word exceeds ils mazimum valid value,
1t will be set to O and the contents of MERD will be
incremented. MWhen HERD overflows, it will be set to
0 and CYL will be incremented.

The last track available to this command has an
address of cylinder 410, head 1, and sector 21/19,
This is not the last track on the disk. The last
track has an address of 410,2,21719 and is not
accessed via this command; this track contains data
about the disk pack and must not be changed wilh MPG
software. The operand v ll‘ be of u:! value allowed
hH the disk hardware. IT Lhis command recognizes
that the Jlast track would be included in the
transfer, it forces CYL, HERD, and SECT to be O

Automatically adjusts to the number of sectors on a
track (20 or 22) based upon the current setting
defined by the FNT20/FMT22 statements.

Note that this instruction and STEPDN will operate
with invalid values in CYL, HERD, and SECT upon
execution. Regardless of their initial contents,
the contents "of all three words will be valid when
this instruction completes. This allows the use of
the -Egh# AT CYL WITH RANDOM™ statement followed
by "ST to generate random_ disk addresses.
However, one-sector transfers (S12 bytes) should be
used to avoid any possibilil, of the gro’ra- being
fbozt:d d:c to transfers trying to wrile data on the
ast track.

Similar to STEPUP but provides a decrementing
capability. The operand v may be of an! value
allowed by the disk hardware. " If this CEommand
recognizes that the transfer would begin below 2
disk address of 0,0,0, the disk address 18 forced to
be 410,1,21719, and the decrementing resumes from
that address.

e s — e — i — e — = —— . —
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WRIT |
Standard implementation - see section D.1.1.
NOWRIT
Standard implementation - see section D.1.1.
STATUS
Standard implementation - se¢ section D.1.1.
Included with the standard display is the display of
the current contents of the !Y HERD and CT
words. These values do not reflect the current
osition of the disk, bul merely the contents of the
hree words.
COUNTS

Standard implementation - see section D.1.1.

The follouln' statclcnls define to the Device Routine the
desired in certain bits 1n the device registers. ,
These :tatcncnts do not lllt‘lltllg altcr the rcglstcr hxi: ,
but  all subsequent I/0 functidns and other plicable |
statements will be performed with the bits set as dc nnad

P S——

FMTZ22
Sels the number of secters on a track to 22 and the
number of bits |n the data field words to 16. FMT22
18 the preset mode and results 1n the CFMT bit 1n
the RKCgl register being sel to a l.
FMT2C
Sets the number of sectors on a track to 20 and the
number of bits for the data {fi1e¢ld words to 1B.
Resets the CFMT b1t in RKCSI te a 0.
5100] i

Causes the Parity Select (PAT) bit 1n RKMRL to be 1n
the O state on subscqucnt functions. (Preset mode) ?
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Causes PRT to be set to a l.

Specifies that bus address incre
performed by setting the BAI
register to a I.

menting is notl to be
1

nti
bit "i1n the RKCSE

Results in BRI being reset to a 0 and bus address
incrementing being performed. (Preset mode)

This statement activates the device routine’s
programmed function of correcting data on which a
correctable ECC error was detected.” When the disk
detects an error and determines that it can be
corrected, the device routine u:ll erform the
correction procedures, increment the C ECC error
count, and continue running. (Preset mode)

Disables the pro‘ranncd recovery of correctable ECC
errors. When this ygc of error 1s detected, an
error display will result unless 1t 1s recoverable
on retries.

This connand CAuscs 8 list of the sectors, which are
flagged bad : manufacturing, to be printed on the
LIS dcv:co The sectors 110*!04 bad b¥ operating
systems are not printed ¢ informalion uscd hg
this command 1s taken from the first ten seclors on
the last track on the disk.

G15
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RKO6 ERROR INFORMATION

This device routine processes errors in the standard fashion
described in section D.1.2. However, due to the nature of
this device, additional information is provided to the user.

execute in two ¢s. The first is the time it takes to
housekeep the disk. "The second is after the point the
specified function is issued and unltil afler the funclion
terminates. Since error conditions may occur in either
stage, this device routine indicates which stage it was in
when the error was detected. This s acco-?lx:hcd by
including the appropriate message of the following twod
messages in the error display:

BEFORE ISSUING I/0 CMND
RFTER ISSUING I/0 CMND

If the error is detected before issuing the specified I/0
command and MPG’s Continue (CONT) Ccommand 1s 1ssued, the
program will be resumed at the statement on which the error
was™ detected. If an AFTER error, the program will resume at
the next statement in the user’s program.

The 170 fu =tion l!pc of instructions are considered to
slag

The following message may also be printed:

ERROR BITS:
ddd,ddd,ddd,ddd,ddd,ddd, etc.

This message indicates that one or more error _status bits
have been” detecled in the device registers. The codes ddd
1dentify which error bits were found. R nixtg four byte
field will be used to list all or as many of the error bits
as possible. In the lollouinf list_ "some codes are
distinguished by an asterisk (%), These codes will be
included in the message 1f their bil values are 0. All other
codes are included il they have a value of 1. The following
are the mnemonic codes supported for the ddd fields:

CERR = Controller Error

SP = Serial Paril¥ Error

CT0 = Coniroller Timeout Error
DLY = Dats Late

WCE = Write Check Error

UPE = Unibus Parity Error

NED = Nonexistent Hrivc

NEM = Nonexistent Memory

:8% = Program Error

Mul iplc Drive Selact

Unit Field Error

A ———— S ——
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WRL = Write Lockcd
#DRDY = r:vc

VYV = Volume Va *d
DROT = Drive Off Track
DSL = Drive Speed Loss
RCLO = Drive Low
DCK = Data Check

UNS = Unsafe

OPE 2 crlt on Incomplete

DT 2 r| innng rrnr

WLE 2 Hrltc Lock Erro

IDRE = Invalid Disk ﬂddrcsa Error
COE = Cylinder Overflow Error
HVRC = Header VRC Error

BSE = Bad Sector Error

ECH = ECC Hard Error

DTYE = Drive Type Error

FMTE = Format Error

DRPAR = Drive Parity Error

NXF = Non-executable Function Error
SK1 = Seek ncolplctc Error
ILF = Ille Function

ATA? = ﬂttcnt:on Rctive Drive 7
ATAE = Attention Active Drive B
ATAS = Attention RActive Drive S
ATAY = Attention Active Drive M4
ATA3 = Attention Rctive Drive 3
ATR2 = RAttention Rctive Drive 2
ATAl = Attention Active Drive |
ATRD = RAttention Rctive Drive O

The unique error messages uhich may occur in the use of this
device routineg, are as Io ows:

DATA ERROR (STMNT & nnnn)
Standard implementation - see section D.1.2.

EXHAUSTED RETRIES

Upon dctc:txn? one of the six retryable errors, the
device routine has re-issued the failing I/0
operation the number of tlimes sg¢c1lxcd in” RTRY
without successful completeion of the operation. If
RTRY 1s initially O, this message will nnt occur.

i e e
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INT WITHOUT RTA

This message indicates that an interrupt  was
received without the drive’s ATA bit being sct when

il was expected to be set.

INT WITHOUT DI

This ncssa,c xnd:catca that an ﬁ g reu was
received w I bit in the ng set
when 1t was cxpcclc to be set.

INV ECC BIT PATTERN

When ready to AEE! the correction to the data on a
correctable error, the RK CPS Bit Pattern
register was found to contain all

INV ECC BIT POSITION

When ready tc aE ply the correction to the data on a
corrccllb ¢ error, the RKECPT Bit Position
!IS er uas found to contain a value greater than

INV UNIT »

The current wunit number, which s dll*ll yed in
octal, is not in the range of 0-7 he ASSIGN
command nag be used to correct the erroneous wunit
number. Increments the data/oper error count.

I/0 TERMINATION ERROR

Error bits have been detected in the device
registers when proccss:n? 8 termination interrupt.
This message occurs for all non-retryable errors and
retryable errors when RTRY is set to 0

NON-INT I/0 TERMINATION ERROR

Error bits were found set in the device registers a
few microseconds after issuing one” of the
N?n)lntcrrupt type of 170 functions (PRKACK, REL,
elc
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TIMEOUT ON I-0

After initiating an 1/0 operation, the lcrntnatln!
interrupt was not received. The time allowed fo
the interrupt to occur is approzimately ten seconds
when on the POP-11/45 and with no other wuser
programs execuling.

T/0 ON CRESET

This error, which indicates that Ready (RDY) did not
set within a few milliseconds after seiting the CCLR
bit i= RKCS1, may occur when the CRESET statement is
issued.

T/0 ON SRESET

This error, which indicates that Ready (RDY) did not
set within a few milliseconds after setting the SCLR
bit i: RKCS2, may occur when the SRESET statement is
1ssued.

T/0 ON REL

This error, which indicates that Ready (RDY) did not
set within a few milliseconds after setting the RLS
bit i: RKCS2, may occur wher the REL statement s
issued.

UNEXP ATA COND

When processing an interrupt after _issuing an I/0
function that ghould not cause an ATA condition, the
disk’s ATA bit was found set.

UNKNOWN ERROR CONDITION

If the CERR bit of RKCS1 is set, the program
examines the various error bits to determine the
cause of the error. If no other error bil is found
to be set, this message is printed.

SVAL BIT NOT SET IN RKDS

When interrupts are serviced, the SVAL bit of RKDS
is checked. If the bit is resel, this message is

iven. This message is not Brintcd if the interrupt
s the 2nd one from a SEEK, OFFSET, or RECAL.

e e mmm e e e ———— o ——
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OUTPUT NOT RERDY ON RDHD COMMAND

When the RDHD command is executed, the OR bit of
RKCS2 is checked. If the bit is reset, this message
is printed.

SELDRI COMMAND HRS INVALID CODE

The operand entered for the SELDRI command is
checked for a value of 0, 1, 2, or 3. If the value
is not in this range, this message is printed.

S%CTORS (OCTAL DATR)

S AN ALIGNMENT PACK
S TO0 SMALL FOR "BADSEC"™ COMMAND
T READ LAST TRACK

These messages may be printed when the BRDSEC
command is executed. Each message describes the
condition which caused i! to occur.
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D.14.4 RKOb SAMPLE PROGRAMS
The follouin’_arc sample RKO6E programs Lthat perform 1Lhe
i

functions indicated in their descriplions:

1. The following program will vcrit’ all tracks on the entire
disk by writing 1 bits to the data fields. Retries will
be inhibited so as to isolate marginal tracks:

#ENTER | RS TRKCK
?RASGN

V: RK06,0
"RDIO = 256 7 0
"WRI0 = 256 / S632
?DEV REG = 177440 /
?INT VEC = 000210 7
"BUSREQ =5 7/
ENTER STMNT'S
)0018 #ORD RTRY WITH O
> ILL DS632 RT WRIO WITH 177777
»0030 WRITE FROM WRIO

2. Do 200 pairs of random seeks to an RKOB disk by using the
STEPUP " instruction to generate valid disk addresses from
random data. Intersperse other instructions to perform
data transfers of random data and do data validation al
these disk addresses:

¥ENTER 3 RS RKRAND
?ASGN DEV: RKDG,5
PRDIO = 256 / 5l2
?WRI0 = 266 / 512

ENTER STMNT’S

>0010 LOAD TMOO WITH D200

0020 FILL 6 AT CYL WITH RANDOM
>0030 STEPUP 0

>0040 MOVE 6 AT CYL TO TMO3

0050 FILL DS12 AT WRIO WITH RANDOM
Y0060 SEEK

»0070 WRITE DS12

»0080 WRCK DS12 AT WRIO

>0090 FILL & AT CYL WITH RANDOM
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T0 CvL

YL
AT RDIO WITH WRIO
RD DS12 INTO RDIO
FY DS12 AT RDIO WITH WRIO

(4 7]
L~

Lo o
885 8o

S

SRl

AN AAAAAAAAAAAN

1

YL = THO3 GOTO 90
a? YL 10 Thos

10

0

TMOO

TMOO > 0 GOTO 20

- — ——— | ——— ———
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RPO2/RPO3 DISKS' DEVICE ROUTINE

The RPO2/RPO3 Device Rou!nnc whose f:lcnsn 18  TR3Anm.MPG,
supports the operation and disk drives op the
standard RP11 controller.

This Device Routine will lutolatxcall! odgust apospcratlon
based wupon the device assigned to i or the it wl
adjust to a mazimum of 406 cyllndcrs

PRESET VALUES AND SUPPORT SUMMARY
= Valid Mode!l Names and Unit Numbers

In reply to the “ASGN DEV:™ message, two model names (RPO2
and ) are accepltable and "may be accompanied by 2
mazimum of 16 unit numbers. For this device each unit
number must be in the range of O thru 7

= Interface Rddresses

The following are the values preset for the RPO2/RPO3 and
may be altered from 1the console terminal following the
g DEV:" message:

Device Register Base Rddress = 176710
Interrupt Vector Address = 254
Bus Request Priority =

- Symbolic Register Names

The sa;aélic names listed below may be used to reference
the device registers in MPGC instructions. The
octal displacement associdted with cach name is the value
that will be added to the device register base address to
obtain the actual memory address of the desired register.

Name Displ Register

RPDS +0 Device Status

RPER +2 rror

RPCS +4 Control and Status
RPWC +6 Hard Count

RPBA +10 s Rddress

RPCA +12 ltndcr Address
RPDA +14 D?sk Address

RPM1 +16 Maintenance |

RPH% +20 Maintenance

RPM +2c° Maintanance

SUCA +c4  Selected Unit Cylinder Rddress

SILO 426 Silo Memory
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Supperted Instructions Summary

The followin 13 s summa { thc ingtructions supported
by MPG lor' /R’DS Det anlcdu c:plonctrggs are
listed in scctloa D.1S.2.

BlTE e AT
RECAL 11 howaIT

IDLE MODEID  STATUS
CRESET  STEPUP  COUNTS

Certain of the above instructions control the settin of
internal llaa bits. The preset states of these bits are
the same as though the following instructions were 1ssued:

%

4

11

I7

Information Words

The s1z words listed below are uscl to pass information
betueen the wuser Brcgran and__the device routine. RII
words are preset to U’s except RTRY which is preset to 3.

CYL A one word location that contains the cylinder
number 1n bits O - B thatl will be used in sub3equent
I70 operations. The conlents of CYL will be loaded
into RPCA for all I/0 operations that require a
cylinder address.

HERD The word location that follows CYL and contains the
value of the head (track) number to be used 1n bits
g Thc value in this word and in SECT will be
ICP‘C and loadad iatz RPDA for all I/0 operations
thal require a hea? and seclor address.

SECT This word contains the sector number in bits 0-4.
Located immediately following HEAD in memory.

RTRY This word sgcclltﬁs the_ number of additional
atiempils that the Device Rouline will try on an /0
opcra ion before deciding that i1t is wunrecoverable.

plicable only to those types of errors that
nornallg have 2 possibility of recovery.

SIZE Stendard implementation - see  section D.1.1.
Co:taaés are updotcd by READ, WRITE, RDNOSK, HRNOSK
an ;

ERE  Standard implementation - see section D.1.1.

Cl6
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Statistical Information

Through wuse of the COUNTS slatclcnt and the REPORT
command, slatnsticol information for !hc program can be
displa ed on {rlnt device. This 'nfornatnon
consists of $clal !orla ted binary counts under different

catagories. The catagories and the functions from which
data will be included under cach are:
BYTES RD: RER?Q RDNOSK
BYTES MWR: WRITE, WRNOSK
BYTES CK: WRCK
:
WRITE CMNDS: HRIEE WRNOSK
CHECK CMNDS: WRCK
SEEK CMNDS: SEEK, HOMESK, RECAL
MISC CMNDS: IDLE. CRESET’
: All ﬁarluarc errors that resulted 1n an

error report. Errors  that were
recoverable when retried will not
increment this count.

DATA ERRORS: Invalid unit number errors and errors
detected by the VERIFY statement.

RETRYS: The number of occurrences for each of
the five retryable type_ of errors.
Counts are maintained for TIMEE, CSME,
WPE, , and WCE.

TOTAL RETRYS: Total number of retry attempts on all
failing 170 operations.

INTERRUPTS: Nun?qr of entries into the interrupt
routine.

Retryable Errors

Five errors are cla:s:lxcd IS rclrgHElc by thns device
routine. When one occurs PE, or WCE),
the retry count contained :n thc intcrlacc uord RTRY s
checked for a 2ero value. If 2e¢ro, an 1/0 Termination
error is reported. 1If non-2ero, the retry count for the
error and Lthe totlal rctr, error count are incremented by
one and the 1/0 operation Is re-issued. If the retry i3
successful, the pro.ran will proceed tc the next statement
in the user’s program. If it was not successful, the
rctr! count from RTRY is decremented, the total’ relry
counl is incremented, and the command is re-issued. This
continues until either the rctr! is successful or the RIRY
count ?ocs 2¢ro. he latter occurs, the
"EXHAUSTE RETRIES' crror message will be 1ssued and the
DEV error count will be incremented.

.  — ——— —— —— —
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- Disk Types

Elp
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This device routine does not :ntcrro ate the Device Status

rcglslcr to determine which typ

disk 1t is operaling

on. It rclxcs solcl on the ao’cl number assigned to Lhe

rogra has been assigned but it is
' lPOS lhc dcvxcc routine will pchcss it as an

= Rccessing The Data Buffer Register

actually
RPQO2.

The Data Buffer (RPDB) register will not be accessed by
this device rouling and therefore will not be 1ncluded 1n

any displays.

- OPSW Special Operation Bit Support

Bit 7 of the OPSW (SPOPER) is not sugpnrtcd this device

routine and its setting has no effac

D.1S.2 DESCRIPTION OF RPO2/RPO3 INSTRUCTIONS

on disk operation.

th RPO2/RP03 Device Routine supports execution of tunnuax

For certain functions (RE

an ua! statclcnll
HRC' nd the desired disk address must be loaicd xnto
CYL, HERD, ani SECT before performing those functions. For
the RONOSK' and MWRNOSK funclions, CT must contain the

desired sector rumber.

In the following descriptions, data shown enclosed within
parentheses indicates the default values if nothing 1s

¢ntered for the statement’s operands. The v 13

used to
indicate a variable opcrand as defined in Rppendiz B.2

Note

that if an odd b!tc count 13 sup‘llc in any of the foilowing
¢

xnstructxons, will effectiv

READ (D2SE INTO RDIO)
READ v (INTO RDIO)
REAC v INTO v

This instruction transfers the number of

y be dccrcncntcd by 1 bafore

bytles,

indicated by the first v, from the disk to memory

beginning at the memory location specified
second v.

by the

-— - -——

. ———— ey
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WRITE (D2SE FROM WRIO)
MRITE v (FROM WRIO)
WRITE v FROM v

Transfer the number of bytes from lcnor!
bcgin::ng at the memory location indicate
second v.

The following statements do not have default values !
cperands:

RDNOSK v INTO v

Similar toc the RERD statement but i1ssues
(No Seek) command and does not have

operands. Reading will begin on the pr
selected head and cylinder and at the
currently specified by

Note: The use of RONOSK and WRNOSK should be
when execuling multiple grograns on
drive. In this situation 170" operati
interlaced and since these comman
perform implied seeks, another prog
position the drive to a c,lnndcr and/o
other than the one desired for these ¢

WRNOSK v FROM v

F16
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lo disk
d by the

or their

he Read
default
eviously

sectlor

avoided
the same
ons are

ds do not

ram ma
ra hca!
ommands.

Similar to the WRITE statement bul issues the MWrite

(No Seek) command and does not have

ogcrands. Comments for RDNOSK also apply
statement.

WRCK v AT v

Compares the number of data bytes i1n memory

default
to this

to those

at the specified disk location. Uses the Write

Check command.

SEEK

Performs a seek function to the disk
specified by CYL, HERD, and SECT. This ins

does not terminate untxl the seek 1s finished.

location
truction

—— - e m——— ——
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HOMESK

RECAL

IDLE

CRESET

e — —— o ———————a - e < i —
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Performs a drive restore operation by 1ssuing the
Home Seek command.

Identical to HOMESK.

This statement perfcrms a controller clear functlion
by 1ssuing the Idle command.

Identical to IDLE.

The following instructions do not perform I/0 operations:

STEPUP v

This cc-nond does not pcr!orn anv 170 functions. It
rovides cas‘ incrementing of the contents of CYL
AD, and SECT. The operand v is the number of
sectors that these valuc: are to be incremented.
When the SECT word exceeds ils mazimum valid value,
it will be set to O and the contents of HERD will be
incremented. MWhen HERD overflows, il will be set to
and CYL will be incrcncntcd When incrementin
ast the last sector on disk, all three values wil
c set to O's. Au!onatical‘apoajusts to !hc number
of c*lindcrs (203 for for the

Note that this instruction and STEPDN will operate
with invalid values in CYL upon
execution. Regardless of their 1nxl|al contents,
the contcnts of all lhrcc uord: will be valid when
this instruction conﬂ sles. his allows the use of
the “FILL & AT CYL WITH RANDOP“ statement followed
by "STEPUP 0" to generate random disk addresses.

616
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STEPDN v

Similar to STEPUP but provides a dccrcncntnn'
capability. When all three values are O, the nex
decrement will result in the decimal values for the
three words of 202/40S, 9.

WARIT
Standard implementation - see section D.1.1.
NOWRIT
Standard implementation - see section D.1.1.
STATUS
Standard implementation - see section D.1.1.
Included with the standard dxspla is thc dlspla
the current contents of the E gECT
words. These values do not rcflcct thc currcnt
osition of the disk, but merely the contents of the
hree words.
COUNTS

Standard implementation - see section D.1.1.

The following statements define to the Device Routine the
desired setlings of certain bils in the device registers.
These statemenis do not_immediately alter the reg xstcr bits
but 2l]l subsequent I/0 functions and othcr plicable
statements will be performed with the bits sel as dc tncd.

MODE1!
Sets the data word format tc 16 bits (PDP-11 mode)
by resetting the MODE bit in RPCS to 0. (Preset
mcde)

MODELD

Sets the data word format to 36 bits (PDP-10/15
mode) by setting the MODE bit 1n RPCS to a l.

. — ——
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I HORON

|
; Rllows for Header operations on data transfer
1 commands by s ttin! a th the Header bit (HDR) and
. the Mode bi (H&DE) n CS te 1’s.

HDROFF

Indicates that Header onﬁratxonc rc not to be
pc;lgracd by resetting HOR and MO o 0. (Preset
mode

D.15.3 RP0O2/RP0O3 ERROR INFORMATION

This device routine processes errors in the standard fashion
described in section D.1.2.

If error bits are present in the device's registers on any
hardware error, the following message will be included:

ERROR BITS:
ddd,ddd,ddd,ddd,ddd,ddd,elc.

The codcs ddd identify which error bils were found. R sizly
four ' field ux?l be used to list all or as many of the
error bits as possible. In the following list some codes are
distinguished by an asterisk (¥). hese codes will be
included in the ncssa'c if their bit values are 2 RI] other
codes are included il they have a value of 1. The following
are the mnemonic codes suppor!cd for the ddd fields:

ERR = Error
HE = Hard Error
WPV = Write Protect Violation

Fuv = File Unsafe Violation
NXC = Non-existent Cylinder
NXT = Non-existent Track
NXS = Non-existent Sector
PROGE = Program Error
FMTE = Formal Error
= Mode Error
LPE = Lon,ntudxna! Parity Error
WPE = Word Parity Error
CSME = Checksum Parxtg Error
. TIMEE = Timing Error
WCE = Write Check Error
NXME = Non-existent Memory Error
EOPE = End Of Pack Error
DSKERR = Disk Error
#SURDY = Selected Unit Ready
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#SUOL = Selected Unit On Line

HNF = Meader Not Found

SUSI = Selected Unit Seek Incomplete
s clcctcl Unit File Unsafe
= Selected Unit Write Protected

TN7 = Rttention Drive

ATTNG = Rttention Drive &

ATTNS = Attention Drive S

ATTNY = Attention Drive Y

ATTN3 = Attention Drive 3

ATTNE = Attention Drive 2

ATTNL = Attention 8rivc 1

ATT = Attention Drive O

The unique error messages, which may occur in the use of this
device rouline, are as follows:

ATTN NOT SET

This message xndlcalcs that an attention interrupt
on a SEEK, HOMESK, or RECAL instruction uas received
without the drive's RT?N bit bc:n sct and it was
expected to be set. Before re or this error, it
has been ascertained that another dr ve's RATTN did
not cause the interrupt.

DATA ERROR (STMNT & nnnn)
Standard implementation - see section D.l1.2.

EXHAUSTED RETRIES ON zx1x

Upon dctcclxng one of the five retryable errors
xnd:ca!c 6: the dcvncc routine has re-issued
the fail xn’ / opcra ion the number of times

specified 1n thout succcss!ulli conp!clln
t ¢ operation. I{ RTRY is initiall his message
will not occur. The codes for z112 arc

TMEE = Timing Error

CSME = Checksum Error

WPE = Word Parily Error

LPE = Longitudinal Parity Error

WCE Wrile Check Error
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INV UNIT @

The curreat wnit number, which is dis’lagcd in
octal, is not in the range of O-7. The RSSIGN

command 'f! be used to c:rrcc the erroneous unit
number. crements the data error count.

I/0 TERMINATION ERROR

Error bits have been detected in the device
registers when processing a termination interrupt.
This message occurs for all non-retryable ¢rrors and
retryable errors when RTRY is set to 0

TIMEOUT ON I/0

Rfter initiating an 1/0 operation, the terminating
interrupt was not received. The time allowed for
the interrupt to occur is approzimately 10 seconds
when on the PDP-11/45 and with no other wuser
programs executing.

T/0 ON IDLE/CRESET

This error, which indicates that Ready (RDY) did not
set within o few milliseconds after issuing the Idle
command, may occur when either the IDLE or the
CRESET statements are issued.

UNIT OFF-LINE
Ilncdiotcl! prior to initiating an_1/0 operation
¢ it

the Selecled Unit On Line (SUOL) in the RPDS
register was found to be reset.

UNIT NOT RDY
Inmediatel srior to initiating an I/0 operation
the Selecled Unit Ready bil (SURDY) in' the RPDS
register was found to be reset.

UNSAFE ON INITIATION

Prior to initiating an I/0 operation the Selected
Unit Unsafe bit (§UFU) in RBDS was lound to be sel.
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The lolloutn’_arc sample RPO2/RPO3 programs that perform the
i

fuactions indicated in their descriptions:

1. Verify the ability to read and write the header
octal 123 and head 3. Use the
display the before and after data:

al% sectors on cylinder
PRINT instruction {

RSCH DEV: RPD3,3.

'RDI0 = 256 7 B0

ENTER STMNT'S

LOAD CYL WITH 126
LORD HEAD WITH 3
HORON

»0030

0040 READ DBOD INTO RDIO

> PRINT #0RIG Hag gnrn:

) PRINT D60 AT RDIO IN OCTAL
0070 FILL D60 AT WRIO WITH 177777
0080 WRITE D60 FROM WRIO

0090 FILL D60 AT WRIO WITH O
0100 READ D60 INTO WRIO

0110 PRINT #TEST HDR DATA:

>01 PRINT ggg AT WRIO IN OCTAL
»01 WRITE FROM RDIO

0140 READ DB0 INTO WRIO

0150 PRINT *RESTORED ORIG HDR DATA
0160 PRINT D60 AT WRIO IN OCTAL
>0170 VERIFY D60 AT WRIO WITH RDIO
>0180 HDROFF

»>0190 END

words on

e — e —— . ——— - ——————— — o " S—




disk by wr a! 1
be inhibited so &s to isolate marginal tracks:

#ENTER | RS TRKCK
?ASGN

?RDIO =
7WRIO =

random data.

NN WV VIV VIV Vv
O00000000
B A E WD

3mmass
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DEV: RP02,0
/8
7 S120
S
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2. The lollouin’ Trogran will vcriil all tracks on the entire
t bits to the data fields. Retries will

pairs of random seeks to an RPO3 disk b, using the
r

instruction 1o generate valid disk ad
Intersperse other instructions to
transfers of random data and do data validation at
these disk addresses:

nne
ggcg
o —
SBO3
DO
=
—

—
=
30"

0 TMO3
T WRIO WITH RANDOM
FROM WRIO

T WRIO
YL WITH RANDOM

- T0 90
1
WRIO

&

l

e
N E
oD+
O# oD

]
Fp_ons

n
“

ﬁgaﬁg
o<oo
-
-43'\)-4'\!
e
238
38335
——
lglelely
=

ITH WRIO

&

¢sses from
erform
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NT
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> 0 GOTO 20
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RSO3/RSOM DISKS' DEVICE ROUTINE

The RSO3/RSOM Device Poutine, whose filename s TRSAnm.MPG,
supports the operation of RSO3 and RSOY disk drives on the
standard RM1!L SBUS controller and on the 11/70 wversion
(RHM70) of the RHLI.

This Device Routine will automatically adjust its operation
based wupon the device assigned to il snd the CPU that it 1s
operating on. Error bits displayed in the ERROR BITS message
will be applicable to the device and the controller. Error
bits will be included as necessary for common errors and RH70
errars.  Riso, two additional device registers are supported
for the RN7O.

PRESET VALUES AND SUPPORT SUMMARY
= Valid Mode! Names and Unit Numbers

In reply to the "RSGN DEV:™ message, two mode]l names (RSO3
and ) are acceptable and may be accompanied by a
mazimum of 16 unit nymbers. For this device the unmit
numbers must be in the range of 0 thru 7

- Interface Rddresses

The following are the values preset for the RSO3/RSON and
may be altered from the console terminal following the
. DEV:™ message:

Device Register Base Rddress = 172040
Interrupt Vector Rddress =
Bus Request Priority = 5

- Symbolic Register Names

The symbolic names listed below may be used 1o reference
the "RHI1/RH70_ - RS device registers in

instructions. The octal displacemen! associated with cach
name is the value that will bz added to the device
register base address to obtain the actus! memory address
cf the desired register. Note that the last two (RSRE arnd
RSC3) will be supported only when running on an 11/70.

Name Displ Register
RSCL +0 Control and Status |
REWC +2 Word Count

RSER - Unibus Rddress

01
209
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RSDA +£ Desired Sector/Track Rddress
RSCe2 +10 Control and Status 2
g&ga +12 rive Status
+14 rror Register
RSRS +] Rttention Summary
- + ook Rhead
+ ata Buffer
+ Maintenance
RSDT +26  Drive Type
| RSAE +30 Bus Rddress Extension
! RSC3 +32 Control and Status 3

- Supperted Instructions Summary

The following is a summary of the instructions supported
by MPGC for the RSU3/R§04. Detarled explanations are
listed in section D.16.2.

READ CRESET WAIT BRION

WRITE DRESET NOWAIT BRIOFF

WRCK STEPUP RPORT 000

SERRCH STEPDN BPORT EVEN

STATUS COUNTS

Certain cof the above instructions control the settin of

internal flag bits. The preset states of these bits are
the same as !!ough the following instructions were 1ssued:
WAIT 00D BAIOFF  APORT

- Information Words

The 311 words listed below are used to pass informat:
between the wuser pragram and_ the device routing. A
words are preset to O's except RTRY which is preset to 3

TRAK or HERD A one word location that contains the track
number in bits that will be used in
subsequent 170 ogcratinns. The contents of

will be loaded into RSDR for all 1/0
operations that require a track address.

on
1l

-

This word contains the sector number 1n bits
0-S. Located immediately following TRAK 1n
memory.

SECT

RTRY This wcrd specifies the number of additional

attempts that the Device Routine will try on

an 170 operation before deciding that it 1s
unrecoverable. Rpglicahlc only to these
types ¢f errors that normally  have

possibility of recovery.
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SIZE Standard implementation - ty
&;?.:?s e Mipdated” by ReRSC URTE: Lina

ERR  Standard implementation - see section D.1.1.

Statistical Information

Throulh use of the COUNTS slatclcnt and the REPORT
comma slatlstlcazc information for thc pro,ran can be
displa ed on the rint device. This (information
consisls of octal formatted binary counts under different
catagories. The catagories and the funclicns from which
data will be included under cach are:

BYTES WRITTEN

BYTES CHECKED

RERD COMMAND

WRITE COMMAND

CHECK COMMAND

SEARCH COMMAND

DRIVE CLEAR COMMAND

DEV ERRORS: A1l hardware errors that resulted 1n an
error report. Errors  that  were

recoverable when retried will not
increment this count.

DATR/0OPER ERRORS: Invalid unit number errors and errors
detected by the VERIFY statement.

RETRYS: The number of occurrences for each of
the four retryable type of _errors.
Counts are maintained for DLT DTE, DCK,
and WCE.

TOTAL RETRYS: Total number of retry attempts on all
failing 170 operations.

INTERRUPTS: Number of entries 1nte the interrupt
routine.

Retryable Errors

Four errors are classified as rctrgablc * this device
routine. When one occurs (DLT, DCK, or WCE), the
retr count contained 1in the 1nl¢rlacc word RTRY 13
checked for a 2ero value. If 2¢ro, an I/0 Termination
error is reported. If non-2ero, the retry count for the
grror and the total retry error count are incremented by
cre and the 1/0 operation 1s re-1ssued. If the retlry 13

. e e - ———— — —— . — — — - . ——
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successful, the pro ran uill {rocccd to the next statement I
in the user’s progr was not successful, the
rctr! count TIro RTRY ta decremented, the total rclrg
counl is incremented, and the command 1s re-issued, &
continues until either the rctr‘ is succa:s!ul or the RTRY

count goes to 2¢ro. ter occurs, the
EXHRUS’ED RETRIES" crror ncsslg u:ll be issued and the

DEV error count will be incremented.

When ;r cestin rctrtts on lollin' I7/Q operations, 1the
$s

original fu.ctlon will just be re-Tssued.

- Disk Types
This device routine does not xntcrro ate the Drive ?pc
register to determine which type disk it 13 op cra! ng
on. It relies solely on the model nunbcr a:sxgncd o the
program. If an has been assigned but 1t is aclually
an , the device routine will process it as an RSOS.

- Instrucltions And Interrupts

Two of the I70 functions for the RSO3/RSOM disks will not
terminate with interrupts and will not have Interrupt
Enable set when they are 1ssued. These funclions are
termed Non-Intcrrup! funclions and are:

DRESET CRESET

Rfter issuing the above functions, the device routine will
delay 2 feuw -lcro:cconds ard then check the status of the
errof bils. found to be set will be reported as 2
Non-Int Tcrnxnl ion error.

The remaining I1/0 functions, which are listed below,
utilize interrupts 1n their operations:

REARD WRITE WRCK SEARCH

For the above instructions, tests for error conditicns
will be made when the terminating interrupt 1s received.

= HAccessing The Data Buffer Register

The contcnt: of the Data Buffer (RSDB) register will be
stored when processing an interrupt with the Output
Ready (OR) !xt set 1n the RSCS2 register. At all other
lnuc: this register ulll not be read and 1ts contents
will be displayed as 0's
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- OPSW Special Operation Bit Support

Bit 7 of the OPSW (SPOPER) is not sugportcd by this device
routine and its setting has no effect on disk operation.

DESCRIPTION OF RSO3/RSO4 INSTRUCTIONS

The RSO3/RSOM Device Routine supports execution of eighteen
MPG lanaua ¢ statements. For certain functions (RERD, WRITE
WRCK, and ), the desired disk address must be loaded
into TRAK and SECY before performing those functions. In the
following descriptions data shown enclosed within
parentheses 1ndicates the default values if nothing 1s
entered for Lthe statement’s operands. The v is_ used to
indicate 2 variable operand as defined in Appendiz B.2. Note
that if an odd byte counl is supplied in any of the following
instructions, il will effectively be decremented by 1 before
being used.

READ (D2S& INTO RDIO)
READ v (INTO RDIO)
RERAD v INTO v

This instruction transfers the number of bytes,
indicated by the first v, from the disk to memory
beginning at the memory location specified by the

second v.
WRITE (D2S6 FROM WRIO)
WRITE v (FROM WRIO)
WRITE v FROM v

Transfer the number of bytes from memory to disk
bcglnglng at the memory location indicated by the
second v.

The following statements do not have dafault values for their
cperands:

WRCK v AT v
Compares the number of data field bytes 1n memory to

those at the specified disk lofation. Uses the
Write Check Data command,

M.P.G. Page 213
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SERRCH

Performs a search function to the sector specified
b! SECT. This instruction does not terminale until
the search 1s finished.

The lollounn' 170 commands do not wui:lize the contents of

TRAK and SECT in their operations:

CRESET
This statement Ecrlor-s a controller clear function
by setting the CLR b1t in the RSCS2 register.

DRESET

Housekeeping of the drive 138 accomplished b! this
statement’s 1ssuing of the Drive Clear command.

The following instructions do not perform I/0 operations:

STEPUP v

This command does notl perform an! 170 functions. It
provides easy incrementing of The contentis of TRAK
and SECT. The operand v is the number of sectors
that these values are o be incremented. When the
SECT word exceeds ils mazimum valid value, 1t will
be set to O and the contents of TRAK will be
incremented. MWhen incrementing past the last sector
on disk, both values will be s¢t to O

Note that this instruction and STEPDN will operate
with invalid values in TRAK and SECT upon execution.
Regardless of their initial contents, ~the contents
of both words will be valid when this instruction
completes. This_  allows the wuse of the
"FILL 4 AT TRAK WITH RANDOM™ statement followed by
“STEPUP 0" to generate random disk addresses.

STEPDN v

Similar to STEPUP but provides a _decrementin
capability. When both values are 0, the nex
decrement will result 1n the decimal values for the
two words of B3.

HO1
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F WRIT

Standard implementation - see¢ section D.1.1.
NOWRIT
Standard implementation - see section D.1.1.
| STATUS
Standard i1mplementation - see section D.1.1.
Included with the standard d:s ] s the of
the ucurr:nt contents of ’ *!RK and 5Eé¥’
These values do not reflect thc current pos:txon
the disk, but merely the contents of the two uords
COUNTS

Standard implementation - see¢ section D.1.1.

The following statements define to the Device Routine the
desired setlings of certain bits 1n the device registers.
These statements do not_immediately alter the reg 1st¢r bnts
but all subsequent I/0 functidns and oth cr plicable
statements will be performed with the bits set as dc 1ncd

APORT
Indicates that the value of the PSEL b1t 1n RSCSI 1
to be set to O (UNIBUS Paort R) (Preset mode)
8PORT
PSEL will be se! to a | (UNIBUS Port B) on
~ subsequent fumctions.
C00
Causes the Parity Select (PAT) bit 1n RSCS2 to be 1n
the O state on subscqucnt functions. (Preset mode)
EVEN

Causes PRT to be set to a l.

e e e mw m —— — — —
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BRION
Specifies that bus address incrementing 1s not to be
performed h! setting the BRI bit "i1n Lhe RSCSZ
register to 3 1.

SRIOFF

Results in BRI being reset to a 0 and bus address
incrementing being performed. (Preset mode)

RSO3/RS04 ERROR INFORMATION

This device routine processes errors in the standard fashion
described in section D.1.2. However, due to the nature of
this device, additional information is provided to the user.

The 170 function type

‘ of *nstructions are considered to
execute in two s a,cs. h
pr‘or

¢ first is the time it takes to
housekeep the disk to the output of the specified
command. The second is after the point the specified
function is issued and until after the Tunction terminates.
Since error conditions na¥ occur in either sla'c. this device
routine indicates which stage 1t was i1n when 1the error was
detected. his is accomplished by including the aspro riate
message of the following two messages in the error display:

BEFORE ISSUING I/0 CMND
RFTER ISSUING I/0 CMND

If the error is detected before is*uin! the specified I/0
command and s Continue (CONT) (Zommand 1s 1ssued, the
program will be resumed *t the statement on which the error
was detected. If an AFTER error, the program will resume at
the next statement in the user’s program.

Rlso included with every error display, other than the
invalid unit number error, is the following message:

ERROR BITS:
ddd,ddd,ddd,ddd,ddd,ddd,etc.

This message indicates that one or more error _status bits
have been” delected in the device registers. The codes ddd
identify which error bils were found. A sixtg four byte
field will be used to list all or as many of the error bits
as possible. In the !ollouin? list  “some codes are
distinguished by an asterisk (%), These codes will be
included in the message 1f their bit values are 0. RIl other
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codes
arse

are included if they have a value of 1. The following

the mnemonic codes supportied 1or the ddd fields:

Error bitls common to all devices:

? ccial Condition

ransfer Error

Massbus Control Bus Parity Error
rive Available

ad
DatauLatc
Write Check Error
Unibus Parita Error
Nonezistent Drive
Nonezistent Memory
Program Error
Missed Transfer
Massbus Data Bus Parity Error
Attention Retive
Error
Positioning In Progress
Medium On-Line
Drive Present
Drive Ready
Data Check
Unsafe
Opcralion Inconplctc
Drive illn! rror
Write Lock Erro
Invalid Rddress Error
Rddrcss Overflow Error

Parity Error
Rc! 'fr Modification Refused
Register

Il1legal Functlion

RAttention Active Drive
tention Rctive Drive
tention Rctive Drive
tention Active Drive
tention Active Drive
tention Active Drive
tention Rective Drive
tention Active Drive

O—nwLuno~N

Error bits unique to the RH70:

APE

DPEOW
DPEEW
WCEOW
WCEEMW

Address Parity Error

Data Parity Error, 0dd Word
Data Parxt! rror, Even Word
Write Check Error. Odd Word
Write Check Error, Even Word
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The unique error messages, which may occur in the use of this
device routine, are as follows:

DARTA ERROR (STMNT & nnnn)

Standard implementation - see section D.1.2.

DISK IS OFF-LINE

Immediately prior to initiating an I/0 operation,
the Medium On Line bit (MOL) in the RSDS register
was found to be reset.

ERROR CN INITIARTION

Prior to initiating an I/0 operation, a condition
that sets the SC bit in RSCS1, other than an Unsafe,
did not clear after five attcngts to reset it., The
error bits that caused SC to be set will be listed.

EXHAUSTED RETRIES

Upon detecting one of the four retryable errors, the
device routine has re-issued the failing I1/0
operation the number of times sgcci!icd in~ RTRY
without successful completeion of the operation. If
RTRY is initially O, this message will not occur.

INT WITHOUT ATA

This ncssagc indicates that an interrupt was
received wilhout the drive’s ATA bit being set, when
it was expected to be set. This error occurs where
a8 SEARCH command_ is issued and an interrupt was
received without ATA being set.

INV UNIT

The current wunit number, which is dis*ilgcd in
octal, 1s not in the range of 0-7. The ASSIGN
command may be used to correct the erronzous wunit
number. Increments the data‘operator error count.
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170 TERMINATION ERROR
Error bils have been detected in  the device
;;,isicrs when processing a termination interrupt.

s message occurs for all non-reiryable errors and
retryable errors when RTRY is set to 0

NON-EXISTENT DRIVE

Immediately after loading a valid unit number (0-7)
into RSCS!, the Non-Existent Drive bit (NED) in
RSCS2 was found to be set.

NON-INT 170 TERMINATION ERROR

Error bits were found set in the device registers a

few microseconds after issuin one of the
Non-Interrupt type of I/0 functions (DRESET or
CRESET)

TIMEOUT ON 170

After initiating an I/0 cperation, the terminating
interrupt was "not received. The time allowed for
the interrupt to occur 1s «pprozimately ten seconds
when on the PDP-11/45 and with noc other wuser
programs executling.

T/0 ON CRESET

This error, which indicates that Ready (RDY) did not
set within a few milliseconds after setting the CLR
bit 13 RSCS2, may occur when the CRESET stalement is
issued.

UNEXP ATA COND

When processing an interrupt after _issuing an I/0
function that should not causz an ATA condition, the
disk’s ATR bit was found set.
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UNSRFE ERROR ON INITIRTION
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eration, the Unsafe bit

D.16.4

Prior to initiating an 170 o
(UNS) in RSER was lound tT g
I 0 operation did not rfsu

thc
to
the

¢ set. If the previous
in an error, this error
reported immediatle here was an error on
previous operation, a drlvc clcar will be issued
reset the condition. If UNS is still set after
drive clear, this error is reportied.

RSO3/RS04 SAMPLE PROGRAMS

The followin
functions in

’ are sample RSO3/RSO4 programs that perform the
i

cated in their descriptions:

1. Thc fnllou:n?tprogra- will vcrlf, all tracks on the entire
a

disk

bits to the ta fields. Retries will

be inhiBited so as to isolate marginal tracks:
¥ENTER 1 RS TRKCK
: RSO4,0

?WRI0O = 256 7/ 16384
?DEV REG = 172040 /
?INT VEC = 000204 /
"BUS RE@Q =5

ENTER STMNT’S
>0010 LOAD RTRY WITH O
»0020

FILL D16384 AT WRIO WITH 177777
>0030 WRITE 0163BHR$ROH WRIO

>0060 IF 4 AT TRQK ¢> 0 GOTO 30
END
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2. Use aight-sector transfers to write random data on the

disk. ~ Read each block of ei1ght sectors after 1t 1s
written, and softuware compare the data for accuracy.

*ENTER 23
*RSGN DEV: RSO4,S
*RDI0 = 256 » 2048
"WRI0 = 256 / 2048

ENTER STMNT'S

:ﬁ Qlﬁzﬁaﬂ‘f WRIO WITH RANDOM
>

»0040 %%FY &gﬂ‘#ﬂ AT WRIO WITH ROIQ

>00S0  STEPUP

»0060 IF 4 AT TRAK ¢» 0 GO TO 10
>0070 END

> DONE

- ——— —
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RPPENDIX E

ERROR MESSAGES

E.1 GENERAL INFORMATION

.2

The error me
those 188y
description
routine, re
Routines.

Upon detecti
device arro
that dascribd
always prin
*ER* 30 that
messages iss

The error me
four classe
These four ¢

Stand

MPG M
MPG L

The followin
can be issue

ssages described in this apscudxx are independent of
¢d b the individual device routines. For
of the errors produced .! a particular device
fer to that routine’s section 1n Appendiz D - Device

ng im ro’cr data entries, invalid sequences, or
rs will dt:tlag messages on the console terminal
¢ ihe rature of the error.  These messages, which are
ted in upper case ASCII, are prefized wilh the code

they may be distinguished from normal console
ued by MPG.

ssages described 1n {
s according to the
omponents are as foll

his appendix -1! be divided into
MPG component That 1ssues them.
ows:

Alone Executive

Command Processor and Control Routine

emory Management Version
anguage Processor and Compiler

’ sections contain o list of the error messages that
by each component and a description of each error.

EXECUTIVE ERROR MESSAGES

The followin
MPG’s Stand
error 1.D.

device ¢ ‘c
will be c? h

Message

-— e - - -

CKSUM ERR

g is » list of the messages that can be 1ssued by
Rlone Ezecutive. Each message is prefized with the
code of #*ER* and the name of the device, when 1t 13 2
of error in the format of "zxxz DEV:™ where 1111
er SAVE, FTCH, LORD, or LST.

Description

When reading a device routineg or a saved
user program from the LOAD or FETCH
device, the checksum byle computed on
the read data does not match the
checksum byte contained 1n the data.

- ——— e = ——— e e
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OEL ERR

OEL UL

DEV ERR

DEV FULL

END OF FILE

FILE NCT FND

HW ERR

INSUF MEM FOR MPG

INV CMNC FOR DEV

- pO2
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When deleling 2 user pro'ron the MAP
bit blocks ucrc exhaus cd before all
bils were processed. illogical
error; rodably due to solc type of
device malfunction.

MPG has been instructed to save o user

program but the name which i1t 13 to be
saved as already exisis. The user must

cithcr re-enter the /SAVE command with a

g:{lcrcnt name or delete the existing
ile

A device arror (INOP, read error, write
rotected, etc.) has been detected on
he indicated device.

When attempting to save a user program,
either all directory entries are 1n use
or all data blocks are in use.

Occurs when reading » file and a2 read
for the next block is 1ssued and there
is not a next block. An illogical error
which may be caused b! the previous
block being read incorrecily

This message, which is preceded by the
nine character RSCII file “name
indicates that the named file was not
found on the LORD or FETCh device.

Issued for the LIST device, this message
indicates that an grror condition (out
of paper, offline, etc.) exists., When
the coniitnon is corrected, printing
will resume automatically.

A minimum of 1BK words is required for
MPG. nless additional memory can be
brought on~line, ou can not procccd an

furt cr HH’G ] be caused by 2 b2

read of the ro rem file from the
load device. hls rror message will be
followed by a halt. Rite taking
corrective action, 1f possible, depress
CONTINUE for a retry.

This error occurs when 2 dnrcctorg type
of command (/LIST, /DELETE /ZERC) "1
1ssued to a non- dxrcctorg tgpc of device
(paper tape).

o — . ——— - —— ———
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E.d

INV DRTR The ‘ for the console tlerminal
conslan s was ¢i1ther not in oclal format
or ils value was larger than 377

INV DRTE An nncorrccl rcplg was made for the date
request. férmat of the repiy 13
DO-MMM-YY

MPG COMMAND PROCESSOR AND CONTROL ROUTINE

The messages listed in this section occur during execution of
user entered commands and/or user programs. Other than a couplc
of exceptions, all messages are prefized with the error

code o %.  For erfors that occur on commands that ma havc
multiple program nu-hcrs the error ncsso 13 ‘rcllxcd with the
pro ra- s number in ¢ format of Rlso, for
mes ’cs that report |nvoltl data, the error message will be
1ssue then followed h! another message that displays the
data on uhach the error was delected.

Messages Description

nannnn RDJ TO EVEN An °CtHAH... gassd::::.én:n:::)‘::;‘t?:

be odd. It is adjusted to the next
lowest even addrcsc and then used as the
address. The ®ER® code is not included
with this message.

RDR > MEM An octal memory address, entered on the
ROM, , or commands, 1s not within
available memory or the range of device
register addresses.

"RS* NOT SPECIFIED The separator word RS was not specified

in the /SAVE or /FETCH commands.

BUF /COM NOT SPECIFIED The destination name of BUF or COM was
not specified in the FILL command. The
data that should be /COM will be
displayed.

DRTA CONV ERROR Data cntcrcd b thc user, which was

expected !c ¢ither octal or

decimal !oraat conlaxncd charactlers
other than 0-7 or 0-9. The invalid data
will be displayed.
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DATR ERROR (STMNT ® nnnn)

DATR NOT SPECIFIED

DOESN'T EXIST

INRCTIVE

IN CONTROL

INSUF MEM FOR DEV ROUT 8

INV ADR RANGE

INV BUF/COM &

INV CMND

FO2
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R data miscompare has been detected by
the VERIFY  statement 1n 2 user's
program.

Neither pattern, octal nor RASCII data
was specified on the FILL command.

R command, which performs an operation
on an existing program, is directed at a
program slot which does not have a
resident program.

AR STOP, CONT, or KILL command was
directed at @ program lhat had not been
specified for execution.

The user has issued a RUN command, while
at the user program interrupted command
level, for a program that 1s currently
running and was in control al the time
of interrupt. Due 1o stack control,
this an invalid operation. The STOP or
KILL commands must be issued for the
program, execution resumed, and then
another user interrupt issued before the
RUN command will be accepled for that
program.

170 ARERS

When in the process of entering or
fclchinz a New pro,ral, MPG™ has
determined that there s Insufficient
memory space available.

The octal memory address entered for the
device register address is nol equal to
or greater than 180010 or, for the
interrupt vector address, 1s notl less
than 1000. The invalid addrass will be
displayed.

The value entered on_ the FILL command
was_ not e1ther 0-1S for the BF operand
or 0-9 for the COM operand. The invalid
number will be displayed.

When scanning the keyboard data for
command entry, the first word of data
does not match any command name either
in  full or the first two characlers.
The 1nvalid command entered will be
displayed.
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INV DRTR = zx1...11

INV DEV TYPE

INV LINE 8

INV MDL NAME

INV NAME

INV NUMBER

INV PAT &

INV PROG 8

INV STK RDR

INV UNIT &

LINE & NOT SPECIFIED

—— o —— — e —— — — — o
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The display of the invalid data. This
ncssa?c will always be preceded by
descriptive error message.

Either a device which does not have
device routine support or the keywords
KBOO, KYBD or LORD have been entered as
& program’s device type. Or, a device
type has been entered Tor SAVE, FETCH,
of LIST and is not applicable tor those
functions.

The program statement line number
entered on the RUN command does not

match any line number in the wuser’s
gro’ran. The invalid line number will
¢ displayed.

The device’s model name entered 1s not
supsortcd by MPG. The name entered will
be displayed.

Thcvérogral name entered on__the ENTER,
/SAVE, ~ /FETCH, or /DELETE commands
either does not consist of 1 to &
chaaastcrs or the characters are not R-Z
or 0-9.

The decimal number entered for the CDB
command could not be converted to a one
word binary number.

The pattern number entered on the FILL
sa?aand was not either PATO thru PATY or

The program numbered ¢ntered 12 not 1n
the range of decimal 1 thru i6.

The value of the stack pointer was
greater than the mazimum allowable value
when a_user program returned control to

. Exzecution"of the user program will
be terminated immediately.

R unit number entered while assigning 2
device _1s not_ within the range of
decimal O thru 15.

A program statement line number d1d not
follow the separator word "AT" in the
RUN command.

e o —— ——— . —— -
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MDL NAME NOT SPECIFIED

NAME NOT SPECIFIED

NC 08J CODE

NO PROG’S FND

NO REPT AVRIL

0DD ADR

OPERAND NOT SPECIFIED

PRCG 8 NOT SPECIFIED

RESTRICTED CMND

eND OPERAND NOT SPECIFIED

STK T00 BIG

Nl

HO2
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R device's model name was not entered in
reply the ASGN DEV message.

R one to six character name to be wused

as the save I.D. was not entered

lollounna.thc separator word 'RS’ on the
SAVE co

Either the RUN command o the DISPLAY
command with the CODE option specified a
program which does no! have generated
object code.

The OPSK command was issued for ali
grograns (program number not supplied),

there were no user programs
resident.

The REPORT command has been 1ssued to a
ro ram whose device routline does not
ort the report facility. The #*ER»

c is notl includcd in this message.

The memory address entered for e¢i1ther a
device register address or interrupt
vector address was odd.

An cperand was nol enlered for a command
that requires at Jeast one operand
(other than the command I.D.).

rogram number was not entered on
cxghcr the /FETCH or the ASSIGN
commands.

While entering commands atl the wuser

program interrupt level, a command that

would alter_the contents of memory was
:ntcr;d Refer to section 4.3 fof more
etails.

R command that requires two or more
operands did nol have a second operand.

This error occurs when 2 user program
returns control to MPG and has lelt more
than thirty words on the stack. Since
space 13 reserved for no more than 30
words, data would be lost for the
program. Therefore, this 1s reported as
an error condition and the program’s
execution 1s terminated.

— —————
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Error Messages (Cont’d)

E.N4

UNNEC OPERAND Rfter processing command, an
unnecessary operand uas found in Lhe
command statement.

vLD DEV TBL LD ERR, PRESS "CONT™ TO RETRY
When attcl ling to read the Valid
Dcvnf ltl (TVODAnm.MPG), the
er has .‘$h ! an error on the
H

LORD device. c of error will be
identified by a han crror lltlli
issued hctorc this onc Rttempt to

correct the condition and prcs: the
“CONTINUE" swiltch to retry the read.

"WITH' NOT SPECIFIED The WITH separator word was not
specified in the FILL command.

MPG MEMORY MANAGEMENT VERSION ERRORS

The error messages listed 1n this seclticn are generated by thc
Command Processor and Control Routine bul are lﬁ;lltlhl‘ only
he

the chor, Management version of MPG (TMMAnm can

occur in- the sections of code that are unique t3 this
version.

Messages Description

ADR WITHIN MPG The memory address enitered for the

rogram’s area on the ENTER, /FETCH, or
gHIpT commands is within MPG’'s program
space.

DESTINATION NOT SPECIFIED
The destination for the SHIFT command
(program number, memory address, or MPG)
was not entered on the command.

INSUF REGS AVAIL Rfter loading & device routine, which
utilizes the Unibus Map, on the ENTER or
/FETCH commands, there were not a
suff:clcnt number of contiguous Unibus

zlstcrs available to catisfx the
needs. Either other programs
uxl havc to be deleted or the re 1sl¢rs
assigned to other !rograns will have to
be rcasslzncl with UBMAP command to
make ou!h contiguous registers
available. This error aborts the ENTER
or /FETCH command.

e 6 N Y
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Error Messages (Cont'd)

INSUF ROOM FOR PROG Hhcn usln' thc SHIFT connand to move
ream 1o new address, the program

uou d not be ablc to fit in the space

avalllblc This space is from the

upplied starting address to the next
h:g ¢st program in memory or to the end
of memory.

INV REG # (SHD BE 7 - 28,29,30)
The register nulhcr entered on the rapl
to the Unibus : register rcqucs!
lcssagc was nol :n the range of decimal
7 30 also occur if two
1slcrs are rcqu:rcd and 30 was
cn ¢ered or if three registers are
required and 29 or 30 was enlered.

PROG ARER IN USE The memory address entered as
pro*ran's starting address on the ENTER
7FETCH, or SHIFT Commands specified an
area which is already occupied by
another user program.

RDIO+WRIO > 24,250 The combined size specified for RDIO and
WRIO exceed thc dccllal number of byles
indicated. pr: raaxo arcl,‘ w lcs

ncg’gcsb tcs (f&K uordsg.nno . g:s
version.

REGS IN USE The registers specified on the reply to
the Unibus Map rcanstcr rsqucst ncssa!
are already use by r
programs.

*TO' NOT SPECIFIED The 'TQ' separator word 1n the SHIFT

command was not entered.

WARNING!! PROG I/0 ARER > 18 BIT ADR - MAY NOT RUN

This message can occur only on a program
that wouid normally use the Unibus Map.

It is conditioned by 22 bil addressing
being wused and the Unihua HaE not bcln

used. Riter a program ntered or
Fetched or after i hac hccn Sh}&itd to
8 new address, the end of area
will be checked 1o dctcrninc if 1t 1s
%rcatcr than octal 1000000 If it s,

hxs ncssagc 18 xcsucd prolran ma
stil run” 1f 1t } not

opcratxons or 1if thc /0 cratlons do
not exceed the octal address

boundary.

— —————  —— e —
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Error Messages (Cont’d)

E.S MPG LANGURGE PROCESSOR AND COMPILER

The messages listed in this section would be encountersd while
entering MPG n;egrau instructions from the console or retreiving
them from the save file storage media. In addition to the
specific messages listed below, which are preceded by *ER¥, any
user cntr! that™ cannot be interpreted will be echoed back,
preceded by *ER¥ and surrounded by question marks.

SYNTRX ERROR ON SAVED PROG - END FORCED

An MPG program statement that was in a proper format when
stored on the SAVE media, was not in_the &ropcr format when
retrieved using a FETCH command. An END statement was
substituted, and all preceeding statements were compiled.

LAST STMNT NOT AN END

The MPG statement with the highest sequence number is not an
END statement. This message only appears after the user
attempts to exit using a DONE statement. Since an automatic
Compile ‘takes place after the DONE is accepted, the user is
n?l allowed to exit until an END statement is in the proper
place.

nann NOT FOUND

The line number nnnn could not be located in response to an
nnnn DELETE statement.

MEM LIMIT EXCEEDED - END FORCED

The storage requirement for the program being defined

including both the packed source stalements an resul tanl
obicct code, will exceed available -cnor? if the current
:}ltcncnt is included. An END statement is substituted, and

all previous statements are compiled.

INV LINE »
The first four characters entered by the user are not valid
as 2 line number (not one to four d!c1nal digits).

CAN'T zzz2x ON dddd
The MPG instruction zxxx is valid, but 1s not sugportcd h%

the assigned Device Routine dddd. An example of this 1s
REWIND inStruction when a Disk 1s assigned.




M.P.G. Page 231
Error Messages (Cont’d)

NON-EXISTENT LINE REF ON LINE nnnn

The MPG instruction with sequence number nnnn referenced
another MPG sequence number that didn't exist. This is the
only error that cannol be detected when statements are
entered, and only appears after a DONE statement, while 2
compile i1s 1n progress.

INV FMT ON SAVED FILE

When reading a user program file from the FETCH device, the
end of the file has Been reached and an END statement has
not been processed.
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RPPENDIX F

USER PROGRAM SUBMITTAL FORM

Since MPG provides the ahxlit, enerate programs designed to
test various arecas of the hardware, it was felt that a mechanism
was needed to distribute sclcclcd prograls writlen the MPG
users. ! using the ouxnl uscr th!t writes a
program, which he  feels uould ¢ usclu to other technical

ersonnel in the factory and/or the ficeld, IOY submit the program
o the Diagnostic Group for review and inclusion *n ] nanual hat
consists of a catalog of these user programs. This manual will
be available through normal distribut on and will be updated
periodically.

You, as u:crs of HPG are by far the best source for realistic
user rams. to your detailed knowledge of the harduare
and thc o vious fact that the program wouid not have been written
unless there was_ a need for it, ‘our programs havc meaning for
their existence. Therefore, why nol share your pel programs with
other wusers and thereby reduce duplication of effort.” So, keep
those cards and letters coming in folks.

Since this manual contains only one form, it is suggested that it
be removed from the manual and be copied. This “‘H if ou later
ave

have a second program to submit, you will still form
master.

Pleass fill in all items on the form. your {rogral is
lengthy, add extra :agcs as needed. Or, atiach a lis of the

staleménts produced the DISPLAY command. When coaplctcd mail
the form through 1nt¢rnal mail to:

DIAGNOSTIC ENGINEERING - MPG
ML 21-4 7 EIO
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Page 1 of ...
MPG USER PROGRAM SUBMITTAL FORM

DIAGNOSTIC ENGINEERING - MPG ML 21-4 7 EIO

Device Tested:......... P.OP.=ssee System
Relbar®s Malst.csnssncsnscissvestnivinsa DOl ccscsnsssns
Diftes Losotiont .c.nennnnsannan Mail Code:.........

Brief descriptions of:

R) Area of the hardware tested:

B) Purpose of the program:

Program Name:...............
Name of associated program, 1f any:...............
Device assigned to the program:............
MDID Binetcccosccs WRIO Size:........ OPSW Setting:........
Uses BN . o0ns0en PREE..c0ne
BUF/BF...... M. .cnes

7
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Pege ... of ...
Program’s Source Statements:

(Incivde ling numbers and use additiconal pages 1f needed.)

———— —
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APPENDIX G

MPG CODING FORM GENERATION

Following this description 1s a shorl user program which can be
used to quickly ,cncratc coding forms formatted for MPG. Its
operation 3 vcr, simple and onl! requires NONE as the assigned
device. he first statement s TEDlhc bit that inhibits the
printing of the 'PROG COHPL% " message. The next twe
statements set up the Form Feed character and then issues it.
The remaining lines injtialize the decimal number 10, prints it
in decimal, spaces a line, incremenis the number by 10, and then
repeats the sequence. This sample will print line numbers 10
thew 300. B, changin, the constant in line 8 B0 on! number o{
lines can be printed. This form will be directed lo tRe MPG LIS

‘.'li‘ which is either the consocle terminal or optionally, the
printer.

0010 SET OPSW BIT O

0020 LORD TMOO KWITH 14

0030 PRINT 1 AT TMOO IN RSCII
0040 LORD TMOl WITH DIO

00S0 PRINT TMO1 IN DECIMAL
0060 PRINT #

0070 INCR TMO1 BY D10

0080 IF TMO1 ¢ D310 GOTO 00SO
00s0 END

e —— e ————————— ——
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APPENDIX H

MPG REVISION HISTORY

The first section of this Appendiz contains a summary of the
support provided on the Tirst release of MPG. The rclalning
sections summarize the more visable differences belween sac
subsequent release and the previous one. MWhere applicable, the
user will be directed to more detailed information contained
elsewhere in this manual.

INITIARL RELERSE OF MPG (VERSION 8 1)

The first release of MPG became available from SDC 1n Rugust of
1975. Being an initial release, 1t supported a basic complement
of devices and features which are listed next.

Executives and Load Media

Four Executives, ecach of which supports a different primary load
device, were supplied on this ralease. The load media cf the
different versions, cach $l which supports the PCLI/PRI1 Paper
Tape as secondary SAVE/FETCH dcvxccs. are as follows:

TCMPG TC11 DECtape
RKMPG  RK11 Disk

TMMPG TM11 Magtape
THPG  TMO2 Magtape

D

1so contained in ecach of the Executives i1s the driver for the
MPG LIST device. The different printers supported for this are
the LP11, LS11, and LVII.

MPG Program
The MPG ro!ra- consists_ basically o! thc Command Processor
Lang ua i rocessor Compiler, an !ran Dispatcher. l

esﬂuxrcs a minimum o} 16K words of -clor d will suppert up to
commands l:slcd in {pcnd t A and the user program
statclcnts in Appendiz B are supported by this prograa.

Device Routines

Sxx full sug port device routines and ‘welve -xnnnuu support
device roulines arc included on this release. The full ’u&fc't
device routines grovx ¢ hl!h Jevel 170 statements (RERD,

SEEX, etc.) for the following devices:

e —— ——
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. MPG Revision Mistory (Cont’d)

DJ1l 16 Line Rsync Multiplexer
DLl Single Ling Rsgnc Interface
8311 PR Sync Interlace

11 Disk
TC1l DECtape
M1l Magtape

The minimum support device routines provide symbolic names for
device registers and oan alterable device register base address
for the registers. The model names for the twelve routines ara:

Ch11 LPI11/LS11/7LV1]
CRI1/CN1l PC11/PR11

DCl1 RCI11

DHI1l RF11

DNIl RP11

KWll TALl

VERSION & 2 RELERSE

Version 8 2 of MPG became available from SOC 1n ARpril of 1976.
The pr:nlr“ thrust of this update was toward Memory Management
and Unibus Map suppori. However, additional load medid and
device roulines were also included.

Before llstnn! the chanzcs for each section of MPG, 1t should be
noted that one modificdtion pertained to all MPG sections. This
1s the support for operation on an LSI-1l. RIl areas of
incompatibility were modified for compatibility across the POP-11
seri1es of procéssors.

Executives

Tuo new versions of the Executive, cach of which supports a new
load medium, have been added. The names of the Execulives and
the medium cach supports are:

RXMPG  RX1l Flo!pg Disk
RBMPG  RPOM Dis

R bug, which occurred when an LVl was assigned as the MPG LIST
device, has been corrected 1n all versions of the Executive.
Riso, all versions will now determine 1f Memory Management 13
present and 1f 1t 18, will ask 1f 21t 13 to be used.

MPG Program

With this release there are now two versions of the MPG ‘rogra-.
The original version_has been retained and has approzima *A“ the
sam¢ capabilities. The second and newest version (DTMAR-A)
includes support for Memory Management, Unibus Map, and 22 bt
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addressing. Several enhancemenis have been incorporated into the

ori
Man

The

inal “version and have also been included 1n the Memory
gement version. These changes are:

The table of valid device names i1s no longer a Earl HB' the

MPG program. It is now a separate file (T G) and
will be Toaded by HP& 1-0:101015 after the typing of HP&':

title.
Corrected a bug with the IF instruction.

Rdded the WORD instruction. This allows the user to speciiy
binary code in his program. Refer to Appendiz B.3

When specifying a program name, the user may now wuse from
one to six characters. Previously, 1t was required to be
six characters.

The FAST option has been added to thf /LIST command. This
results 1n only the filenames being listed.

The FILL command will now accep! the symbolic names PATO
thru PATR in its operation. This provides for filling the
buffers with the predefined bit patierns.

Angth d d bit patt hag b dded. It
P&*A ‘:n’r:lfl‘=:ncr:|¢':ou:2"uo:=s.“acgcr‘to Rpp:n:::‘c.sf

Immediately after loalin? a device routine for a wuser
program, 6 will display i1ts filename 1n full on the
console terminal.

R test 1s made for the Cache Memory's Hit/Miss register and
1f found, the timing constants for the DELAY instruction and
the 170 timeout will be adjusied.

Bus addresses generated for all NPR I/0 instructions and the
READ and WRITE instructions will be two words in length.

Memory Management version of MPG has some additional

capabilities and some resirictions. For more details, refer to
Section 9 which has detailed information aboul this version.
brief summary of these additional features follows:

Two additional commands are supported. The SHIFT command
allows the user to move his programs around in l‘lﬂf! and to
change their program slots. Th’ command lets The user
change the Unibus Map registers assigned to his program.

An ex1sting command has been expanded. The MM (Memory Map)
command will now accep! program numbers. When this format
18 used, additional detarled Tnformation about the specified
programs 13 listed.

e . ——— ——— R . e e S e el
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- The ROM, WRM, BOC, ADD, and SUB ccmmands will accept wup to
22 bits for their addresses and/or operands.

= The user can now oplionally specify the starting memory
address for each of his programs.

- The RESET and VECTOR instructions are not supported 1n this
version,

- A common trap catcher has been added. This routine will

display !crtxncat information when traps occur at vectors 4,
10, 34, 114, and 250.

Device Routines

Four full suppert device routines and two minimum support device
routines have been added on this release. Rlso, all minimum
support device routines have been merged into one file which
tailors itself to the specified device when loaded.

The four new full support device routines are for the following
devices:

DHI1 16 Line Programmable Rsync Multiplezer
LP11/LS11/LV1] Printers

PC11/PR1]1 Paper Tape Readers and Punch
RPO4/RPOS/RPD6 Disks

The twoc new minimum support devices are:

RX11/RX01 Floppy Disk
TMO2/TULB Hagnc!nc Tape

The criginal six device routines were modified for con;atlbxlxt!
with the Memory Management version of MPG. Other changes tha
were included are:

- An 170 timeout error is now treated the same as other device
errors. The user may now i1ssue the “CONT p™ command to
resume execution.

- PR bug with the BRERK instruction for communication devices
was Tized.

= RI]l device roulines will display the unit number 1n octal
when reporting invalid unit number errors.

- The RK11 device routine will now validate the device I.D.
bits 1n RKDS on search complete 1nterrupts.

= The DJ11 and DL11 device routines now keep counts for the
number of Read and Write interrupts.

- oo ———— —
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- H.3 VERSION 8 3 RELERSE

Version 8 3 of MPG became available from SDC in Rugust of 1976.
This release consisted of the addition of four new device
routings and the fizxing of three bugs 1n the MPG programs. Also,
a2 new Pattern format has been added.

MPG Programs

‘ The three bugs corrected applied to both versions of the MPG
program and are:

= The binary code generated b? the compiler for relative
“IF" instructions (IF >, ¢, =¥, =¢(), contained signed branch
instructions. These have baer changed to wunsigned branch
instructions.

- The "BRERK v" and "BREAK v ON v* instructions could not be
compiled.

= Octal addresses entered for 1/0 instructions requiring luwe
word addresses (RERD, ARITE, etc.), were nct compiled

properly.

R new Pattern format (PRTB) has been added and will generate the
following two word pattern:

165555

133333

165555

133333

elc.

The Valid Devices Table file (TVDABO.MPG), which 1s loaded by the
programs, has been revised to include the model names
supperted by the four new Device Routines.

Device Routines

Four new full support Device Routines have been added on this
r.l?‘it. Their gxlcna-cs and the devices that ecach supports, are
as follows:

TOURRD.MPG = DUILl Synchronous Line Interface
TRSARD.MPG = RSO3/RSO4 Disks
TR3AAD.MPG = RPO2/RPO3 Disks

TREARD. MPG

FKOE Disk

e e — e —— . — .
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(End of M.P.G. Users’ Manual)
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