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leter checking. (igrore rulls within commands)

Test the Command Buffer Pointer, If (¢t is non<l, o
cormand imnout is elpeady yndepway, hence Qo to step
7 to call the Special Driver, Otherwise check
whether a switch was set st step 5 because the last
character {mnut was FSC or ALTMODE, efther of which
crevents special treatment for the character {nmout
this time (imcluding CTRL/C), 1f so0, clear the
switeh and Qo to step 6 provided that the ful!
driver is {n core (see "Genera! Descriotion" above)

I¢ the {nput charscter (s not CTRL/C, and the full
dpiver {8 nrot {in core, collect the Pointer store
address from the stack and save the aporopriate Re=
ajster contents for next time, Ge to the System
Exit (see Section 2,3.4) to restere the programss
Reaisters and returm, thus fgnorina the entry,

1¢ the ful) driver is in core, look for ESC er ALT=
MODE ({.e. ASCII <codes 33, 175 or 1768), Set a
switeh for next time when found (see steo 3)

Determine the entry point for the full drivers {ne
terrupt service routine from the offset in {ts ine
terface table (see Sectiomn 3,3,1), reset the Cebit
fror the I/0 switeh byte and go te (¢,

I¢ the {nput character {s CTRL/C, set a pointer to
the start of the Echo Buffer and call the Special
NDefver by EMY 31, Should a return oceur, beceuse
e{ther more {nout s expected or the command has
been executed, recall the {nterructed program
through step 4,

For an outout {nterrupt, clear the imput Byte Stare
as & gswitch for the %pocia1 Deriver (see rmext Secw
t{ion) and diseble the nrinter {mterrunt, ¢ the
Command Buffer Pointer {s nor=2 (command {nmput
underway) or the Echo Ruffer output sointer {s nmot
at the buffer start (cleansup print still {nceme
plete), g0 to step 7 to ecall the driver,

Netherwise examine the firgt byte of the Echo Buffer
(see above), If it {s a M, the {nterrunt can only
be proaram=i{nitiated, herce Qo to ster 3 to call
the full driver provided that it (s {n core, A
non=@ content, however, ind{cates thoat & ecommand
has been finally completed, Use such content teo
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reset the console printer interruot status to {ts
state prior to the command entry and clesr the byvte
(1), Exft throuah steo 4,

6.3.2 The Special Console Driver (KBL)

The purpose of the special cormand driver, as already {ndi=
cated (m Sections 6,2.1 and 6,2,4, (s twofelds

1. It precesses all console terminal interrupts arise
ina durina the {noyt of a commanrd, as prassed om by
the Listener discussed in the previous sectienm, une
ti{] a complete cormand hag bean stored (" the
buffer within the Listener, It them calls the Ine
terpreter described {mn the next section to process
the command as reauired,

2. It provides s common exit seauence for all ecommand
precessing modules returning econtrol mormally teo
the orogram {nterrupted by the command, taki{ma care
of any error conditions detected,

Call Seauyence!

For reasons glven in Section 6,2,1, the Special Driver s
called by {ts own EMY thuss

EMT 31 1CALL KRL

No arayments are pasgsed on the stack) however it does expect
the stacketop to contein Register contents saved by the EMT
Handler (see Section 2,2,1)., as V{sted efther in the previs
ous section when called by the Listener during the {nout
phase or (n Section 6.2.5.1 for the common exi{t recall,

Genera) Degcriptiont

The content of the saved RS on entry {s nened for the Lis=
terner call, Im this case, the driver {s reaponrsible for
storing esch valid {nout eharscter {n the Commend Buffer
within the Listermrer end for oroducina the aporepriate echo,

[ L 0 0 L L T L X 3 2 2 1 4 1 J
e« If this reernables the printer {nterrurt, the Listeaner (s
{mmediately recalled eofter exit, By the cheek {(n step 9,
the new interrupt {s then passed on to the full driver, thus
sllewina proaram output susrended by the entry of the com=~
mand to proceed,

~—
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Eech eharacter of {mput or output s handled at ore {ntere
rUPt and the pointers passed in the Registers are ysed for
buffer sccess, The driver must also orevide the special
treatment afforded to certaim chargeters detailed (n the
Proaremmers Handoook, When {t reccanizes that the echo for
the CR torminat!na an {rput Y{rme has been outnut; the driver
removes any comment content proceeded by 1§ and i any data
remaimg, 1t calls ¢the Interpreter, ntherwita it exits to
the suspended proaram, perhaps with $ outeut {f o Mon{tor
'istening state {s te be meintained, The returm in this
case and from the intermediate interrupts durinra {nput ace
ceptance is by way of the Listener,

The common exit onoration follows detection of » {m RS on
entry. If R1 {s negetive, the Interpreter or an_{ndividual
command processor has uncovered am earror in the {nput come
mend, In this case, an overlay is called and this converts
the implied error code in Rl into o plain langueae error
message ot the ar!ntor and the command (s rejected, (such
orrero must be hagnd)ed in this way becguse the morral Niage
nost{e Primt routine 2180 uses the KSR (see Chaoter 7) and
this of course {g still occuped by the driver), For cosiw
tive Ri, {ndiceting command processing hes been sati{sfactoe
rily eomp1cted - op after recall when the errar message hes
beern outnut, the driver ¢cleans up and aecain feturms to the
Listener to exit to the interrunted proarem,

Ex{t Statet

The Rocio!er contents passed on by the driver are s
followst

1, Interpreter calls

Ri = Address of the bvte containing the
terminatine CR

R4 s Address of the comsole printer
herdware buffer

RS = Address of the fipst bvte af the command

2, Listener recally

R1 = Address of the next byte to be
filled ir the command buffer Cor @ {f mo
further input s expected)

R2 s Address of mext byte to be filled in
the Eecho Butfer

R3 = Address of the lagt bvte printed
from the Echo Ruffer (or (mitialized
as noted earlier ome bvta hehimnd R2),
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On the Tnterpreter call, the stack {s passed with ¢the Lis=
tener recal! parameters on too, ready for eventus! exit when
the command has been processed, The |[{stener {s recalled
with the stack set as on enterv from {t, (This reauires some
clesrance when the dpiver {s used {nr 1ta ecommon exfit role)

Detai)ed Prbceasinqs

F!cure 6=5 {1fustrates the processing procedure of the Spe=
clal Drivorl an outlire of the steps takem followst

1, Restore Reaister contents pessed bv the calling
routine. 2 in RS {dentities a eal)l fer the common
exit ooorotion of the drivers if found go to step
12, Otherwise examire the Listeners Input Bvte
Store through PSS, When this scain is 7, a porinter
interrupt has oceurred, hemece qo to step 9,

2, Test the imput bvte for CTRL/C or CTRL/U, 1In eis
ther case, move A {nto the Echo Buffer followed by
the correspondina letter and reset the {nmoyt byte
store to CR, Set the Command Buffer sointer for e
new command {mnput = and thus elso the uynmderwasy
switeh, Save the current printer {nterrupt Status,
forced non=2 by bit @ = 1, {n the first byte of the
Echo Byffer (umless this is already other thanm 08,
indicating a freash attemot at the cowmand string),
Diseble the Lkevboard {nterprupt to ellow the echo
arlnt to keeo in pace and ao to step 7 for ex{t as
reauired.

3, I¢_the {mput byte {s RUBNUT, check the mext Command
Buffer byte for B, sionifyina that this is the
first entered (see below), {n this casa move 0 into
the Echo Buffer(l),

1« The cheeck uses an algor{thm based on the fesct that ¢
any 7ebit ASCII cheracter is incremented, RUBNUT {s the only
one whieh becomes neqgative, {.e,, 270 (a value with no vesi=
tive comolement), As indicated in the text, the mext byte
in the Command Buffer s set to @, unless RUBAUT (s seen
when 202 {s stored, Hence a reaative comparigon hetweenrn the
new {mput and this byte signifies 0 primt, as shown by the
following tablets

INPUT RYTE BUFFER BYTF RESIHLTY

NO R/0 <220 ) <203(+)
FIRST R/O 209 ? 202 (=)
SUCCESSIVE R/0 229 200 B(+)

FOLL. NON=R/O <200 200 >200 (=)
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Move the l1ast character from the Commend Buffer {n
the Echo Buffer, {f anmy remain (1), and replace {t
by 200 as & flag that a RUBOUT sequemce (s undere
wav, Go to step 8 te exit,

4, For any other inout, also perform the echeck en the
~ mext byffer byte and {f mecative as set by sten 3
at the 1ast input, move a terminatine O (nto the
Echo Byffer (hence producina reauired orint se=
ayencet 0 (deleted characters)o)

S, Check for CR, When detected, storej in the Command
Ruffer as a stoo and then scan the buffer from the
beainning for the first occurrence of 1 as the pose
sible stert of comment, Replace this with the CR
entered to remove the comment, TIf ne velid {nput
remains after this, beceuse either the whole )ine
was comment or there was no line at al), clesr the
Command Buffer pointer and hence the underway
state, Agein disable kevboard interrunts te avoid
Echo Buffer overflow (and orevent a new command {ne
put {f one (s mow in), Go to step 7,

6. lgrore any other fmput {f nme more spece exists
within the Command Buffer, Octherwise store the new
character,

7. Clesr the rext buffer byte as the "No RUBOUT" indi-
cator and move the input byte imto the Echo Buffer
(or {ts replacement = sege step 2)

8, Should no furthor room remain {n the Echo Buffer,
step kevyboard interrupts to allow the primt ocerae
tiom to catch up. 1If then the printer {s currently
busy » recall the Listener to retyrn t0 the {nter=
ruoted proaram, (the rew echo will be handled sube
seauently to the next printer interrupt) (2)

{. Because _the i{nput Byte Store {mmediately precedes the
Command Ruffer « see Figure 6=3, (t follows from the previe
ous note that {f an attemot to collect ¢the last charascter
entered shows 8 negative value, {t {s {n fact the mew RUBOUT
{mn the store, Hence mo further deletions camn be meade on
this basis,

L A K X K X L A L. J & ¥ 2 X J

2. It the command (s Just beina started, the orinter s
workimng on_the oproarams behalf {n this case, S8S{nce the
underwav switeh {s now set, the Listerer will pass the (ne
terrunot expected by the full driver {nte this routine,
Hence the echoeworint will them be init{ated and proaram oute
put will be suspended unti) the command has beenrn executed,
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9, When the last character dispstehed from the Echo
Ruffer {8 not CR, checlk whethegr further echo printe
ina {s needed (mainiv for d{rect entry from step
1. 1f so, send the next charscter to the orinter
with {ts {nterruot enabled, Otherwise reset the
Echo Byffer pointers and {f necessary recenable
kevboard but not printer inteprunts (see ster 8),
In efther case, returm to the {nterrupted orogram
via the Listener to await a fresh col),

10, Follow a CR orint with the degpateh af LF teo the
eonsole, If & val{d commeand Y{re now exists, col!
the Interpreter to process 1t.(1) For a ecommand
Just started or restarted by CTRL/!) or a secend
CTRL/C store , {n the Eche Byffer, overwritinag the
stored CR to ensure {ts being within the evailable
space, Exit through steo 9 with the printer {nters
rupt ensbledy however, wafit for mext time to reene
able the keybhoard,

seonsessssamese

1, It should be noted that the LF print {s atil)! {mn pree
gress during the eperations cerried out bv the Interpreter
and peprhars even after the command has been fully processed,
Hemnce {r step 11, § {s mot imredistely erinted on completion
pecal) = it is stored for outout at the next interrupt,

~—
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11, If & new command must now he {nitiateda becasuse the
oregent one efither consisted of comment onlv (by
step 5) or has been processed (by step 12), check
the proaram exit, Tf this {s to the System Wait
Loop {n the SVY, {ndicating that the svster {s {n
f.ct normallyv under the control of the MonitOF in a
l{stenina state, inftial{ze the Commanrd Buffer po=
inter ond exit as in steo 1@ with 8 renlacing . {n
the Eeho Buffer, Otherwise clear the Commend
Buffer pointer to force new CTRL/C end exit through
step 9 to. reset the Echo Buffer oointers and
re=erable input kevbeard {mteprupts (1),

12, At the commonr exit recall, remove the return parame
eters stored on the steck and check Ri, 1If this (s
cos{ti{ve, Mo errors were detected dur!ng the execuye
tion of the command Just timished, so collect the
stert address for the Feho Buffer from the KS8 pres
amble (see orevious section) and exit threuah step
i1.

13, For necative R1 sianifyving thet error orint is re-
aufred, set up an EMY 30 call! to an everlay assymed
to start at the next adjacent system=deviece bloek
in the svstem Library and exit te it, (2)

14, When the overlay 1{s called, restore Reqisters
passed by the driver and clear the return parame=
ters from the stack, Use the value (n Rl returned
by the commend processor to sccess a table of mes-
seces, each of which ends {n g character with {ts
perity bit get (bit 7), Output characters ({n
nore{nterrupt mode), unmti) this chearacter 1{s des
tected and follow with CR/LF, Recall the driver
oroper by EMT 31 to ecomplete the clean up ss shown
frem steo 12, (R1 now positive),

-.-..;---I-...-

f« As showr {n the previous section, the 1nterruot {s reen-
sbled to resume. nrogram printina as part of the fima!
cleansyp by the Listerer = otherwise the printer remains
disabled unti) pressed into some mew Sgrvice,

2. KBL must also therefore be assembled with a relevant
perameter tape as noted in Section 6.2,2 for the other come
mend modyles, However, {t myst be linked alone o8 {t has
{ts own EMT,
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6:3.3 Kevboarg Command Interpreter (KB1)
The Interoreter exists, as discussed in Sectiorn 6,2.2, in
order to ensure that the twoeletter code entered as a come
mand is valid and them to pass control to the aeaporoor{ete
routine to orocess the command, {f necessary arrangina for
{ts 1nading from the system=device, If the ecode, however,
{s currently unassigned or corresponds te a eommand handled
enly by the transient Monitor (see Sectior 5.8), the Intere
preter must so inform the operator,

Call Seauercet

The Interoreter is orincioally colled by the Specia! ODriver
and therefore expects Register contents as Yisted for thet
modules exit state in the previous section, It alsec asssumes
that the driver may be recalled for the common exfit gequence
e hence the stack=state must be set accordingly (see Figure
6=2), No other arauments are needed,» herce the simple coll
sequence {s!

EMT 33 JCALL KkBI

Gereral Descriptiont

The Intgroreter extracts the first two bytes from the ecome
mend 1ine passed by the calling routine and then moves the
pointer beyond the first space (or comma) to the start of
the araument strina or te the termina) CR (¢ none. Foer the
WAIT, CONTINUE and STOP commends (gee seetions 8,3,3,.1
threuah 6.3,3.3), the eurrent system state (s ehocked and
where correct, the Interpreter modi{fies the proarsm exit on
the stack to reflect the change of state resufired by the
command and takes suech exit through 8 KBL recall,

A1l other command codes are covered by an index showimng the
system device locations of ¢the correspondina reutines as
discussed i{n Section 6,2,2, Since the index croper i{s alse
stored on the systememdevice {r seaments, the Tnterpreter exe
amimnes an embedded seament table to determine the block re-
auired, It then uses {ts own DDB to read thst block on too
of the WAIT, CONTINUE smd STOP processers, If the ecommand
{s valid, the aporopriate entry in the index {s used to bu-
{1d the svstem device data for the processina routine and
this is ther called bv EMT 30,

Fer a command code not included in its expectad {ndex seg-
ment (by {mplication this also eliminates a singlectietter
command), or for an {nmcorrect mechine gtate for the erbedded
commands, the Speci{al! Driver i{s recalled to orint the rele=
vant error mesgsage = see below,

~—r
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Exit States

Deta oasseg in Registers from the Interoreter to the {ndivie
dusl! commend orocessor or on Driver recall (s as V{sted in
Section 6,2.5.,1, In the recall case, Rl In oerticular may
have the followina content! :

«{ = Command does ret exist and (s therefore
T1VYecal . .

«2 & Command {s Invalid at this time

+X 8 Apn {mput WAIT, STOP or CONTINUE has
been executed

In a1l cases, the stack {s Yeft as at the poinmt of call from
the Special Driver (see Figure 6»2),

Detailed Processings

The processina operations of the Internrater are out){ned
below ard are further {1lustrated at Fiaure 6e6,

1, Restore register contents passed by the Specie)
Deriver and clear {ts return parameters_from the
stack, Extract the first two characters from the
command {nout and save them for later, If there (s
only one available before the terminal CR, go to
step 9 to set up and call for error orint,

2., Scanr the strina for the first ocecurence of spnsce or
eomms and leave the buffer pointer at the nrext
character, T1f the terminagl! CR {s seen before this,
hola the pointer on f{t,

3, If the input conde recresents a command orocessed
withim the i{nterpreter, mamely WAIY, CONTINUE and
STOP, qo to the aporepriate routines as deseribed
in sections 603.3.1 through 6.3.3.3.
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Set ocointers to an internal ODB = see Section
3,1,2,3 = and to a tahle {dentiftyina the d{fferent
seaments of the index for the processira poutines
stored on the system deyice,(1)

Netermine the index seoment for the ramge im which
the {mput code falls and compute the corresoondina
systemedevice hlock numbap for the segwent on the
basis of ({ts relative position frem the start of
KBI {tsel?, ss {ndiceted by the MRT date stored {n
front of the KSB by SAM (see Section 2,3,1),

Prepare the internal D"B for the reading of this
block i{nto the ares im the KSB presently occunied
by this set=up routine, the index=seament table and
the embedded command orocessors (A2 words current=
Ty, Use the PDL entry in the SVT (see Section
2.,1,1) ¢to obtain the address of the systemedevice
dr{ver and force the completion return to call the
deiver deaueue, vali{dity check and NDB clear se=
ayence set up for SAM (gee Section 2,3.,4), Set the
NDB bysy flaa,

Save the current Register contents o= the stack us=
ine the Menitor 3.RSAV routine (see Section 2,4,1)
end ¢all the svystem=device driver via S,CDB (see
Sectien 3.1,2.4), Call WAIT ure the
read=transfer is complete, (This reguires a user
Lirnkeblock simulatien, {.e.,» the DNB address is
stored on the stack followed by @& pointer to f{ts
stack cosjtion),

When recalled, restore the Reqgister contents using
8S.RRES, Search the index seament for the cemmand
code and at the same time, bu{ld the system=device
data for ¢the corresocondina processing roeutine,
starting from the MRT entry for the ITnterpreter and
accumulating the sizes of Intervenina routines, 1I1f
the code is found, cal)l {ts routime hy EMT 33,

1f the {mput command code is not in tha i{ndex seqe
ment Yoaded, recall the Snecial Driver to print an
"Illegal Command" message and return te the {nters

[ X 2 2 2 X X X N X K R X B J J
{« Currently one segrment only is needed to caver the whole
rance of the assignred codes, However, fer expansion, three

segmenta
the last

sre possible and {f reeded the table is a 1ist of
codes covered kFy a seqrent (n each case = ascending

order assumed = followed by =1 as a stoo value.,



DOS6,RNP PAGF & 27

rupted program, thus i{grnoring the ocoeraters rew
ayest,

6,3.,3.1 The WAIT Command

The WAIT command enables the operator to suspend a orogranm
tercorarily while stil) allowina any 1/0 oporationl currente
'y underway to complete. It is obviously valid eonly {f a
proaram s loaded and rumning, hence {t can only be used
after the {mput of CTRL/C end its format (s thual

aC
JHWALIT]I<CR>

Whem ajven eontrol by the Interoreter, the WAIT processina
routine checks the MUS in the SVT (see Sectiom 2,1,1), 1¢
this is not 1,1 {ndicatina a erogram {n and punnlnq. the
command {s rejected by a recall of the Special Deriver teo
print ar "Invalid Command” messaqge and exit, Otherwi{se the
upper byte of the MUS {s complemented te aive a content of
»i,1 s{anifving that the loaded proarem {s now susPended,
In order.to produce the desired wait state, the program res
turn address saved on the stack fs switched with the content
of WRA in the SVT which {s always {nit{ali{zed to the address
of the System Wait Loop. Thus it §s to this 1ocep that the
return {s made, when the Soecial Driver is recelled to take
the proaram exit, and the proaram resurption eddress s
saved {n case the operstor later enters o CONTINUE command,
By the morma) processes of the Nepfver described {n  Sectionr
6.3.2, the fact that the Monjtor is now im a Yistenina state
i{s sianealled to the orerator by outout of §, Durinao the wae
i{t) the Registers are restored to thelir proaram content prie
oF to the {nterruotion caused bv the command,

6.3,3.2 The CONTINUE Command

The CONTINUE command {s the natural complement of WAlT,
Howevepr {t mgv also follow a suspension forced hy the detece
tion of some "Operator Action" error to_ be discussed {n
Chapter 7, Simce it can only ke meanimnaful {f @ proaram is
loaded and syspended, the Monitor must be {m @8 1listening
state. Hemece the normal usage of the comrand {s?

SCOINTINUE] <CR>

Although a different mask {s used to ensure that the MUS {n
the 8VYT (s currently set to show the correct system state
noted above, {.,e, =1,1, the Interpreter calls the same rouw
tine to process the CONTINUE as was described for WAIT in
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the previous Section fors

a, The MUS complement operation sotly produces the
reayired nrew value of 1,1 = proarsm locaded and
rurnina,

b, The address switeh reinitializes WRA to the ad=
dress of the System wWait Loop and the eventua!
exit throuah the Special driver resumes the
orogram from the point et which {t wes suspends
ed with Reaisters again epprepristely restored,

6.3.3.3 The STOP Cemmand

sYoP is provided as an emeraency commend to halt evervthing
= {meludire current I/0. Its usace s similer to the WAIT
command outlimed in section 6.3,3.1, {,0,/,1

aC
«ST[OP)<CR>

It {s also processed by the seme routime as WAIT, except
thatt

a, The MUS content {s further comolermented to ¢ive
«1,=1 to signify that the progrem {8 not only
suspended, {t i{s alse stopped, (Hence {t cane
not be followed by & CONTINUZ to resume the
programs oncrctlons = a ngcessery restriction,
‘anause 0F t-a fotepiiall. ,msomelese IS0i.

L. “urrent I/0 +u afilow ue wwe use ©f & RESET {n=
struct!ea (the real=time cleck also 1§ this {s
oresent in the confiauration),

6.4 Ruymetime Commands

In SQetion 6,2 1t was shown that most of the eommands availe
able to the ooerator st the conao!o kevboard can be afven

even thouah a user orogrem {s lecaded, They therefore are
processed by {ndividusl routines oagrat!no from the K3B,
The purpose of this section {s to econsider each of these
commands and the corresponding proctessing operations from
the point at which control s recefved through the ecommand
Interopeter discussed {n Section 6,3,3, It sheuld saain be
noted however, that some commands are nmot included here be-
cause they are {11egal unless the system {s eceunied by the
Moniter alore., These are described under the transient Mone

~—
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{tor im Sectien 6.5,

The routines are discussed in the order im which they anpear -
within the combined keyboard lanquaae load module mentionred
{n Section 6,2,3, It will be assumed that the reader {s mow
¢amitiar with the common calling and exit seauences and the
corresponding state of the Reciaters and stack, as detailed
fn sectiomns 6,2.4 and 6,2.5, The remarks on {mnternal
conversions also aoolv,

6.,4.1 The DATE Command. (K81,DA)

In order that the current date can be ava!loble for {nmeluy=
sion within the 1dentification of filel held on bulk media
(see Chapter 4) and nerhnoe for output on proaram li{stinas,
a word i3 reserved within the SVT (gee Seetion 2,1,.,1) for
{ts storase. The DATF command {s previded as the meeans
whereby the _operator con fnitially enter and later examine
the content of this word, with an extermal form {mn olain
lanayage, It can be ugsed at anv time,

Command Formatt

For the entry of a new date, the NDATE command has the formt
DA[(TEY DPDeMMMeaYY<SCR>

Where DD ecan be uo to two decimal digits for "day", MMM re=

presents the f{rst three letters of "month"™ gnd YY shows the

last two dijocfts of "yesr", e,0, 1e38EP.7i,

By omitting the argument, the operator reauests orinting of

the currently stored date im the same "DDeMMMaYY" format,

General Desecriptiont

The basie ooeration of the NATE npprocessor merely requires

the aoprooriate conversion Petween the olain language

"DO=MUYMeYY" and the sinale=word Julian format in which the

dete (s stored in the SVT, 1l.e,

1320(Year=73)+Dey of the Year
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For either {nout or output, the computastion of dey of the
year involves & search throuah s tahle of monthsy, {dentifiea
bv thair three letter code, anrd the ceorresnondima deys §{n
each, _Year and actusl! dav are simple decimal ASCYI/binary
conversions = by embedded routines for reasons aqiven eare
lier(l).

However both forms of oocerator recuest cannot be handled
within a single module. Therefore on entry érom the Intere
preter, an {mmedi{ate check is made for the presence of an
srgument and {f none has been entered, indiceting outout re-
auired, an overliay (s called to process {t usina EMT 32 as
describead {n Section 6,2,

The command {s relected on the arounds of "l1legal Syntax"
11 a dete being entered has {ncorrect fermnt. An apparent)y
involid date already stored is orinted ast

2%exxxe(Year)

Exi{t Statet

Both the input and oytput sectioms of the DATF erecessor re-
call the Special Driver described {n Section 6,3,2 as their
means of return to the {nterrupted program, Hemce Register
and gsteck are as detsiled im section 6,2,5, 1In particuler
Ri, 19 set to 3 {¢ errors in the syntex of the argument are
detected,

.....-._.--.-....

fs Due allowance i{s made for February 29th in sny
fourevearly lesp vear, The century adjustment (g however
{anored (2170 (s stil) a Yittle way off)l
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ot the DATE processor is {)lustrated at Figure 6«7,
steps in the seauence of crerations followt

Restore Reaister contents prasged by the Interpreter
and remove {ts return parameters from the stack,
1f there s mo deta in the Command Buffer fer pro=
cessina or the first character of such dats (s nmot
a decimal diait, compute the device address of the
start of the mext module in the svstem Librarv ({n
MRT format) and call {t by EMT 32, Continue from
step 6,

Save the current content of the SVT Nate store and
elear {t as @& buffer for the ecomvarsion, 04 the ine
out srqument, Convert valid deeimal digits into
bimery by the standerd "multiply bv 18 and add" al=
aor{thm, If the conversion {s stooped by recogni=
tien of = ganrd the regult {g mot greater then 31,
store it in the SVT, Otherwise @go to step 5 to re=~
port the errer.

Set & cointer to a 1{st of months amd their corresw
pondina davs., Search the 1{st fer the threeeletter
combination equiyalert to that im the sraurment, at
the same time building "dey of the vear" {n the SVT
store, Agaim @o _to step 5 {f the reauired eemb{nae
tion carnot be found or the subseauent input char=
scter is not =, ‘ :

Return to step 2 to eonvert the decimal diaits for
"year®, 0On return (forced by the fact that the SVT
entry {s no longer @ when the conversiom ends),
ook for s Leap Year, 1If found and the dey of the
vear {s bevond Februsry 28th, increment {t, Reduce
the vyear valye to 72, allowina that 87 entered now
becomes 32, and gset the result irto the hiah order
Y=bits of the SVT store, However reject the come
mand through steo 5 for any year seemingly bhelow
1971 or above 2869, Om completion, recall the Spe-
efa) Driver,

For any arror noted in the previcus srecess, sot R1
for "Illegal! Svntax" and regtore the orfainal SvT
date before Driver recell,

When the output overlay has beem loaded {nto the
KSB, restore Registers saved on the steck by the
call and remove the returm paprameters, Set ga opo=
inter to a Vi{st of month {dentifiars ard corres=

‘aanding davs.
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7. Colleet the current Date from the SVT end extract
the vear bv counting successive sucecessful subtrace
tions of 1027, startine from 69, 1If the result ree
opegents & Leao Year adjust the dav value for FPee
bruary fn the Viat,

8, Reduce the remaining dey of the vyear by the dav
ecounts stored n the list ss far a3 possible end
hold the pointer at the relevant month {dentifier
1), It the Y{st end {s reeched before the reduece
tion is complete, reset the Pointer for a month XXX
and the remainina dav to 0@,

9, Convert the day into 2 decima) digits by the simple
"Subtract =~10" slgorithm and send to the consele
cointer followed by -,

18. Print the spprooriate month {dentifier frem the
1ist termineted by =, Return to step 9 to convert
the vear value, sgain providing for the outsut of
100 as 32, etc. On completion, restere the srinter
earriage by CR/LF and roeol\ the Sneelal Driver,

The SAVE command {s _provided to enable the user to oroduce
external medules from a current core {(mage ybPen eny acpres
priate device ard in a form acceptable to the Program Leader
for later reentry (see Section 5,1)., In order that the SAVE
processor may have full access to all Meniter facilities,
especiallv the Fileemanagement routines, the norma) Swap
Buffer must be readily aveileble, Hence to gveld preblems
of confliet over MSRE usage, as qenerally digeu-acd in Sece
tien 6,2, the SAVE commend mav only be aiven at tires when
the loaded program (s umable to perform, {,0., either before
it {s started after a GET command or after it is permenently
suspended by & STOP command or some fata) errar,

1« After steo 7, the remainder {s neqgative, The reduction
is {n fact therefore accomplished by addition until o sosi=
tive value is detected starting with an {ncrement to make
December Jist s day 365 and then workinma backwards throuah
the year,
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Command Formaty

Basically, the SAVE command may have one argument as
follows?

$SSA[VF) [Nataset specifier]<Ca>

Where "Dataset specifier” must eomply with the format for
the Command String Tnterpreter (gsee Sectiemn 5.4),{,.e,

tDevicesl [Fiternamel ,Extension)) [UIC] I/2ALLOWIHIGH)

(RA being a switch identifyine the range of the SAVE {mage
between the occtal arddresses LOW and HIGH)

As indicated, elements of the scecifier may he omitted {n
which case the followina default assumptioms sre provided:

a, Device = the systemwdevice 83 gtored {n the
first entry of the DDL (see Sectiom 2,1,3)

be Fi{lename arnd Extension = SAVE,LDA (else causes
‘ auto~deletion {f such f{le already exfists)

e. UIC = the ident{fication code for the Yoaged=in
user as stored (n the SVT (see Sectioen 2,1,1)

d, LOW « the Program Load Address in the SVT (PLA)

e, HIGH = the highest address ir available memory
' from the SVT (GSA)

Gerera) Descriptiont

Because the sctua' SAVE ooeration cen be a lenmathy oprocess
and {s likely to produce normal errors for which the KSR may
be meeded by the Diognoatlc Primt routine (see Chapter 7)
the SAVE orocessor (s divided imtoe two main sactions?

1, Anm initialization routine, called hy the Interes
nreter {nto the XKSB to cheek and decode the command
arayment.

2, The SAVE routime proper, brought {nto & 256=-word
buffer claimed from free core by the {ritalization
routine to produge the reauired load image by nor=
ma)l 1/0 operations, with ¢he KSB them fpreed for
ather usage,

The inftialization orocess in fact uses the Command String
Internrater (see Section 5.4) for {ts operatiomrs, This mee=
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ars that the mecessary buffers and control bloecks must be
proy{ded, Owing to the 1imited capacity of the KSR and to
avoid the use of core outside 1t umrtil the inpout speeci{ifica=
tion s completely verified, ¢the routine is orgsnized as
straiaht=1i{ne code which successively overlavs {tself with
the CMDBUF and Line buffer containing the {mput argument
needed by medule CSX and then the Command=, Linke and
Fileeblocks expected by CSM. Fimally an intermal DNB (see
Section 3.1.2,4) {s similarly orecared for the trangfer of
the SAVE nprocessor i{nto 1{ts free=core buffer from the
systeme=device., However {f anv error {s detected, the com=
mand _{s rejected by a recall to the Special! Nriver with ape
proprisgte diagmosis (see below)

The SAVE orocessor feself must of course move the dete esta~
b]ished by CSI out of the KSB {nto {ts owm Link=~ and
File=blecks with daefault values supolied as relevant, Once
done, however,; the KSR {s released and the Ligteners Pointer
Store s reimftialized (see Section 6.3,1), With keyboard
interrunts them reensbled and processor oriority reduced te
P, the sctual SAVE routine becomes Just ancther runrning user
proaram, I¢ uses the standerd _ INIT, «NPEN,
«WRITE,.CLOSE, ,RLSE sequence to outpout the fo-mattod b!norv
data es {)lustrated under Section 5,1, During the ,WRITE, e
doublo-hufforlnq scheme {s adopteds ehio aqain uti{ifzes o
oncesonly code area u!thin the SAVE processor to obviate the
possibility of insufficent free core outside {t,

The SAVE orocessor sianals its completion by restorstion of
the implied Monitor 1istening state frem whiech {t was origie
nelly entered (3 output and foreced {nput acceotance), It
must then release the buffer it cccupies, To accomplish
this, it uses the same techniaue as the File=mamagement mo-=
dules §n the same predicament (see Section 4,3), {m which
the Monitor S.RLB routine is called and returas through the
norma! Svetem Exi{t deseribed {n Sectien 2,3,4, This ree
stores the Registers which were originallv saved on the
stack by the Listener before the command was orocessed and
which are st{)) there , The fimal exit returns to the Syg=
tem Wai{t Loop,

Any errors srising during the actua) SAVE camnot of course
be handled through the Special Driver once this {s no longer
et the pracessors disposal, Hence the sporopriate messages
are printed by the precessor f(tself before it returns to the
System Wait Loor as deseribed {m the previsus ceragrach,
l.0.

a, Fi{le error XXX = where XXX s the error code
retyurned In the F{le=block Status (see Prow
arammers Handbook)
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b, Device Full

Ex{t Statel

Durina the initialization process, the Special Priver may be
recalled te handle error messades, hence the Register and
steck state must be a8 prescribed In Section A,2,5 with R
{n particular set as follows!

: -2 8 A user proaram {s not Voaded
or {s not stopoed hence the
eommand {s Invalid

3 8 Faulty Svyntax

«f s I11e0a0) V1im{t addresses, {,e, LOW
>HIGH, or outside core

«7 ® No buffer space availahble for tha

: actual processor,

As npoted above, the actual SAVE rpoutine doas not retuyrn
through the common keyboard languace exit., Thus {t ensures
iteelf that the Registers and stack sre returned to thefr
state prior to the command {nterrupt,

Detailed Processings

As indicated under "General Descriot{on" ebove, the SAVE ope
eration {s performed in two parts, These are described {n
the following paragrachs, The initial{zation process, being
meiniv straight=1ine code needs no f1lustration, It {s oute
1ined below!?

1, Restore Reqister contents passed by the Interpreter
and remove {ts  return parameters from the stack,
Compute the system=mdevice blocgk for the SAVE pro=
cessor prooer on the basis that it follows the {n{=
tistizina routine in the system Library and save
for later, Set a pointer to the start of the rou=
tine es the beainnine of a CSI CMDRUF with a Line
buffer following. (see Section 5.4)

2, Check the MUS in the SVT (see Seetiomn 2,1,1), 1¢
not set to either 1,7 (opogcrem loaded byt not
started) or =1,»1 (proeoram suspended and stopoced),
recal)l the Special Driver to print an "Invelid Come
mand" message L {gnore the command, Enmsure the MSB
is free by clearing any current Ugsse Count (see
SOthOH 2.3.1)

3, Move the command arqument stprina unto the "Linme
Buffer" section relative to the rointer set {n step
1 and ensure that a correct line terminator fole
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Tows. Cal) CSX (Section 5,4,1) to check the overs
all syntax, Recall the Specfal Driver to pDrint an
"11Yega) Svntax™ messeae (f {n error and reject the
command,

Prepare dummv Link=, Filer and CSI Commandeblocks,
(Error return addresses & Status werds for the
first two Are unnecessary at this stage <= _however
the Link=block must aellow recem for @ fourswoerd
switeh = see Section 5,4.2), Indicate outoyt spece
ffication reauired {nm the CSI CMDBYF and sell C8M
to_decode the araument, with grror action as dese
eribed in step 2.

I1¢ the RA switeh {s oresent in the command oer!ng.
call the Conversion Ut{l{ties routine (see Sectien
5.3) to convert the 1imits given to bimary values
and store them in the Linkeploek insteed of their
start pointers es returned by CSM, 1f LOW {g net
Tess than HIGH or HIGH {s above avaitable cere, re-
call the Special Driver to tel! the eperster and
again reject the command,

Vie the Monitor $,GTB routine (see SQet(on 2,4,2),
claim a 256-uord buffer from free core, !¢ none
avei{lable, {nform the user thpouah Special Driver
recall

Prepare an {nternal DDB (see Sectieon 3,1,2.,3) ¢to
read the 2568eword SAVE processor {(nto the mew
buffer from the stert block ecomauted eerlier,
Extract the system=device driver address frem the
DDL (see Section 2.1.3) via {ts pointer in the S8VT
and force the completion return to use the SAM ge-
quence described {n Sectior 2,3,4, Use soare D0ODB
locations to save relevant Registers (and set the
NDR busy flaa)

Cell the system=device driver to effect the
transfer via the Menitor S, cos rout!no (see Section
3.1.2,4) and c8l) ,WAIT {11 done (like step 7 {n
the Interoreter §n Section 6,3,3, this reauires o
Link=block simulation)., When recalled, restore res
ajsters sayed {n the prayioug sten and Jump te the
loaded routinre,

routine oroper {s {1lustrated at Figure 6=8, Its

bestic stecs are as followst

i,

Give the SAVE routime mow the sppearance of a load=
ed runrning proaram by renattlna MUS in the SVT to
1,1 to allow normal usage of the keyhosrd lenguage
during the output phase (after saving the or{ginal

~—
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MUS content)

Mave imto an imntermal full Linkebloek the deviee
neme and unmit stored {mn the KSB dummy by CSM or, {f
momre, the name of the system=deyice from the DDL

“with umit set to 8(1)

1¢ the KSB dummy Filewblock conteins (]
flle=specification, move the relevant deta into an
internal ful) bleck te overwrite the default ase
sumption SAVE,LDA alreadv included and set g switeh
to prevent automotic deletion {f the f(\e {s seen
to exist later (see stem 6), Also store anv UIC
specificationr,

Set pointers to use the area occupied by the pro=
cessor Up to and including the ce)l for ,OPEN {n
step 7 as » double=buffer, In the first of these
buffers, orecare a standard COMD bloek for the Yoad
imsge as described {n Section 5.1, using the Renge
1imitg, {f any have been supolied, or the Program
Load Point and the top of aveailable memory {f not,
Fi11 {n the remaining {tems, e,a,_ Program and 0DT
start addresses and program ngme, from the exi{sting
entriegs in the 8SVT,

Remove the keyboard Listener recall asddresses from
the stack and use its saved pointer to reset {ts
Pointer Store (see Section 6,3.1)s Sirulate on fn=
terrupt returm on the stack with @ prierity Teve!
and use the KSB release seauence storod below it
(see Sectionm 6,5,3) with RTI as the fine! instrye=
tion. 0On recall, reenable keyboesrd interrupts,

Reauest ,INIT upon the outout dataset and (¢ the
specified tile fs the default SAVE, LDA, try to de=
lete {t, (The Fileeblock error return {8 set to
come back at the same point if {t does mot exist),

Reset the F{le=block error return to call a se=
auence which prints & "Fi{le Error" message ond oxe=
its through step 11, Call ,O0PEN, Amend the buffer

1. The erpor return in the Linkeblock {s set te @3 thus ¢
the recuisite byffer scace for normal 1/0 operations {s not
available, a SAVE command ean result {n a standard fatal er=
ror (FOP7) = see Sectiorn 3,2,1,1,
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cointers for filling the second buffer and (nitiate
a formatted bimary WRITE for the COMD bloek mow {n
the first,

8, Store the current load point represented by the
start of the data area nmow bei{ng outout fo!!ewed by
the actual deta words unti{) the buffer is filled or
unt{! the hiah 1Yimit (s resched, Compute the
number of bytes moverd and store {n the aeppropriate
third word of the Line headep (see section 3,2,2),
Call WRITE to outout the buffer new fil!od Cin
formetted binmary)

9, When recolled, check whether EOD occurred at the
last L(WRITE., 1If so, print & "Device Full" messeqe
and ao to step 11 to cxit. Otherwise switeh the
buffer pointers = the other buffer must now be empe
ty. Go back to ateo 8 i more dets remains to be
output.

17, When the high 1i{mit (s reached, prevare and outout
s terminal Trensfer Block us{ng the address stored
at PSA {n the SVT (see Section 2,1.1), Then cal!
+CLOSE and ,RLSE on the dataset,

11, Restore the orfginal system=stete saved at step 9
to. the MUS (n the SVT and ensure thet the Svystenm
Wait Looo s recalled on exit, Cutput $ amd ferce
command {nput escceptance by resetting the keyboard
Le=mand Byfrer wosnger cnem “ee_ ou,n 8,%,1,.. Ssope
tbe  “vatem exié* addrese an the stack end Jump to
the Mor{tor S,RLB routine (a8 noted under "Genera!
Descriotion”" above.)

6.4.3_ _The ECHQO, END & PRINT Commands. (KBI,KB)

This Section covers three commands which are primarily {n=
tended  to enable the user to contro! the console terminals
onoratienl on behu1f of & running Bbpregram, Becsuse their
preeosa1na is similar, they are imcluded within the gsame mo=
dulej_in oarticular they are 1) invalid unless & user pro=
gram is losded and the full driver i{s {n core. The commands
aret :

a, ECHO = which allows fiipeflopr conmtrel of the
echo printina associated with kevbsard but does
not affect normal output,

b, PRINT = which provides the same facility for
normal outout but met echo=print,
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e. END = which enables the user to siaons) the end
of a set of impyt date,

Cemmand Fopmat}

The basic format acceptable for al) three commands {s the
sonmet

EC(HOY ([Device)<CR>
PRLINTY) [Devicel<«CR>
EN([D [Deviceal<CR>

where "devigce" is the conventiona) two/thpee charscter code
for the device concerred (without t1) and {s by default KB

However the device in the case of ECHO and PRINT mugst be o
termingl, the only one currentlv ({(mplemented befng KB =
hence it {s omitted {n the oresent description in the Pro=
grammers Handbook, Nevertheless {t cen be specified for
other terminal devices, provided that the essocifated driver
is set Up to use the results of the processinag described bee
1ow. On the other hand, END does not have the seme restrice
tfem but agairm the only driver which recoanizes {ts ocera-
tions (s that for the standard ASR=33 Teletyoe, Hemece KB
sand PT are the only meaningful specifications,

Genera! Deseriptiont

Provided that all the_recuirements noted {in the previous
paragreohs are satisfied, the processing for the three com=
mands requires access to the byte {n the device driver 1Inm=
terfece Teble whiech contains the priority level! used to set
the {ntgrruot vector (see Sectien 3,3.1), Since this {nfore
mation {s only reauired when the drivepr (s first losded, the
bvte can now be used 8ss & set of switches es follows (assume=
{ing an initial value of 200, i,e, PRL4&):

Bit 7s@ « END o

Bit 4s] = Syporess echo (operatorecontrol)
Bit 3=1 « Suporess echo (program=control)
Bit {=] e« Suporess orint (ooerator~control)
Bit 21 e« Suppress orint (proaramecontrol)

The ECHO amnd PRINT commanis merely complement the relevant
bits (4 oend 1) respectivelys END clears bit 7, It {s then
the respomnsibility of the driver to check the aporopriate
bit as reauired and to act accordinaly,

It sheuld be moted that because no attempt {s made te ecall
the dpriver, the command can only be effective when the
driver againm has controel, If in fact, the orogram has alre=
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ady requested READ amd the driver has then returmed to awae
tt an {ntepruot, an END request particylarly must be fole
jowed bv a mew program fmput to force guch interrupt, Hence
{t {s recommended that 8 double CR be used to termimgte the
command. The user {s also werned that ence the EOD switeh
is set, it {s cleared onlv by an OPEN eal) to the driver or
by a reload on INIT after .RLSF, Thug {f more than one dae
teset {s sharing the dAriver, the EQOD epolies to el » & poe
tenti{al problem {f say both command strinas and data are bes
{ng entered from the same keyboeasrd,

Exit Statet

A1l three commands resyult in Special Driver recall on conme
pletien or error, Hence Rec{sters and stack are set as
shown {m Section 6,2,5, R! in perticuler may {ndicate the
following error conditionst

«2 8 No proqram losded, so tha commend
fs Invelid o .

e3 & Faulty Svntax ({.e. MOnmglphabetic
characters in device mame)

=4 5 I11eaal Device (which does nat exist,
is not {n memory, or is not 8 terminal
for ECHO or PRINT)

Detailed Processing!

The sequence of operatiens needed te DProcess the three come
mands is outl!ned below, 1t {s straiohtfarvard and thus
needs no supporting {llustrationt

1. Restore Reaisters passed by the Interpreter & cleasr
fts return parameters from the stack, I¢ the
1ou-order byte of MUS in the SVT {s not set to | te
show & progrem {s in core (See SQction 2,1,1)) re-
lect the command by recalling the Special Fr(ver to
orint an "Invalid Command" megsace,

2. Convert up to the first three letters of any argue
ment string entered {nte lefteJustified radix=50
format (see Section §5,3), (Anv nome=alphabetie
character other than srace, comme or (R {8 "Illeqgeo!
Syntax"). If mo argument {s gifven, substityte K8,

3. Ysine its SVY pofinter, sccess the DD (see Section
2.,1,3) and Yook for the device (KB acting also for
PT since both devices share the same driver =~ see
Appendix A), Reject the command on the grounds of
"I11ege) Device"™ throuah the Soecial Drfver it ei=
ther the device {s unkmown Op {ts driver {s mot in

~
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core,

4, For ECHN end PRINT, eheck the mature of the device
by, examinstion of the Facilities Imdicator {n the
driver Interface Table (see Section 3,3,1), Again
the device is {11eqa) unless {t is a termingtl,

5. Set an asvorooriate mask for the command recufired
and perform the relevamt bit oceration as noted
under "General Nescriotion”™ abeve (complement =
ECHO/PRINTY clear = END), Returr to the (mterruote=
ed progrem throuah the Soeci{al Driver,

6.4,4 The ODT Command (X81,00)

LINKe1{ gives a user the apoortumity te (dcntifv 00T«{iR s
e modyle within a proaram load=image by {ts /70D switeh,
(see DEC=11=ZLDC=D). The start address of the medule (s
then stored within the COMD block in front of the 1oed moe
dule (see Section 5.,1) and durirg the 1loed orecess {t (s
transferred to the SVYT (see Sectiorm 2.,1.1): The ODT command
then aives the user the meeans .whereby the debugaing routine
can be called or recalled recardless of whether a ryurnineg
proaram_ {9 in contro) or has lost (t ag a resylt of seme (ne
herent fallure,

Command Foprmaty
As shown in the relevant manysl (PEC=ii«00DA=N), three entpy
peints into ODT=11R are passible, Hemce the ecommand has the
formg
0o([T) [Code letter)<CR>
Where "code letter" may be as follows!
a, (null) = comonletely initialize ONT=41R (ODT+A)

b, R ® Remove breakvoints currently set (0DT+2)

e, K = Keep current breakooints (0DT+4)

Gemeral Description?

By implication, a proaram must be oaded (even {f {t (s o
1inked yersion of ONT={1R alone) and ODT=11R wmust be {(nclyde
ed withim {t, The command (s rejected as invalid by Speeis!
Driver receal)l otherwise,
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The command argument is used to determine the ONTe1{R entry,
provided that {t {s a recognized value, HKowever before cone
trol (s transferred, the NDT command orocessor must assume
that the operator will expect conditions soprooriate to his
proaram and may later resume the orogram directly from the
debugairg routine. Therefore, the system i{s first nlaced {n
a proaram=run mode, all evidence of a comrand being underway
is removed and the exit (s taken with the Reaisters and
stack restored to their state prior to the command (ntere
rPUDE,

Twe points should be notedt

1., The Momi{tor does nmot asttempt to Initislize ODTel{R
e{ther on loadina or after an NDT ecommand, This {9
left to ODT={iR {taelf, {f s0 called bv the wuser,
In pearticular, the debugaing trap loecation at locae
tiom 14 myst be correctly linked, Thus the first
ODT command should have no argument and ghouyld be
entered as soo™ as possible after loadinrg,

2, ODTeiiR slways restores breukpoint locetions tempo=
rerily while ft {8 in comtrol, to allow the user teo
examine and modify these 1i1ke any othery {t only
replaces them when the user calls fer prearam con=
tinryustion by its own commands for the surpose, 1¢
the uyuser instead enters CTRL/C to recall the Meni=
tor, starts the orogra™ by a Monitor ecommgnd and
then later uses the ODT command with an arqument,
0DT=11R attempts {ts restoration with its {nftiale
fzina velue @203083 thus destroving the oriainal
content, The user {s therefore adviged to exercise
some caution (see "Gettina DOS on the Afr" =
NDECe1§{=8YDNeN)

Ex{t States
If the Special Driver is recalled throuah ereror, PReaisters
erd stack are set 8s shown {n Section 6,2,5, Tn perticular

Rl containg ome of the followima valuesg:?

«2 8 0DT=11R {s not in core, sc the command is Thvelid
o3 2 Code letter {s unkmown, hence Fauley symtax

As roted above, commands acceotance regults {n an NDT=1{R
cal) with program state restored,
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Detai{led Processingt

The simple seauence is as follows and reauires no {1lustra=
tiont

i, Restore Registers passed by the Interpreter asnd re=
move {ts return osramters from the stack, Reject
the command by recsllina the Specie]l Driver te
print an "Invali{d Command" message {f either the
MUS in the SVT does nmot contain & low=order byte of
1, gian!fving that a proaram hes been 1o0aded (see
Sectiomn 2,1,1), or DSA in the S8SVT {a set ¢to @
(ODT=11R not present),

2, Medify the content of DSA by 2 for am argument R or
4 for K, Similarlv reject the command for any othe
er {mput on the arounrds of "Illecal Syntax", Store
the resulting address on the stack in place of the
return to the interprupted progranm,

3. Clear the return to the Spec{al DNDriver from the
stack, Using its seved address, reinitialize the
Listeners Pointer Store (see Section 6,3,1), Wait
unti{) the comsole printer has conp1eeed the ecommand
LF terminator (see Sectiorn 6.3.2),

4, Set the MUS {n the SVT to 1,1 to sianify "oregrem
in and ruynnina" _and ensure that WRA (s 1n1t1¢1120d
to the address of the System Wait Loop (in case the
command follewed a fatal errop = see Chanter 7)

5, Restore the Reaisters saved at the command {ntere

ruet = end thus cleaneup the staclk end exit to
0DT«1i{R at the required entry coint,

6.4.5 The REGIN and RESTART Commands (KBI,BE)

The BEGIN command (s ercvldod as the means whereby the user
cen {nitially start the executfon of & program slready loads
ed by a GET command or can later start over with a clean
slate, oenhups after o fata) error, RESTART allows the user
to transfer_contro) to [ A{fferent point in a nunn!na pro=
gram, ooss!b!y as previously established bv the progranm {te
self usina the "Set Restart Address" facility within the
Genera) Utilities package (see Section 5,2), 1In this case,
current 1/0 §is stopped but all Yimkages remain, Both com=
mands share a considerable amount of common cedes they are
therefore initially processed by the same module.,
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Command Formatt

Basically, the command format for both BEGIN and RESTART (s
the same {, e,

BE[GIN] [Nectal address)<CR>» (1)
RE[START] [Octal addregs]<CR>

An address araument suoolied {n either case becomes the
start point for orogram execution, I¢ omitted, the follow=
{ng default values are used!

8, BEGIN = the sutoratic start address (meluded {n
the oroaram source END gtatement and as a rov
sult of eassembly, 1linking and 1cading, now
stored in PSA {n the SVT (see Sections 2,1,1
end S,1), (Mavbe 1 = an {1legal address = {f

1. A reader who has the 1{sting of the KBI,BE module may
have noticed that a ver{ation {n the BEGIN format (s possi=
b‘.l i.e.!

BE(GIN] [Octs) address] ([S]<C>

where the optional araument S, mesning SAVE, oerevents the
normallv aytomatic deletion of files currently open for oute
put. This was provided oriainally for the benefit of a user
who had already amessed a lengthy file, perhaps of (rrecove
erable data, by the time o orogram failure eoceurred and
would therefore not want to lose {t, However, there are tweo
major problems inherent {n the use of this asraumentt

a, The SAVE operation yses norma) File=manmagement oro=
cedures to close the filet {n particular this means
writing out dete currently {(n memery to the device,
Since, {n genmeral, BEGIN in this cose §s reauested
enly because of orogram feflure, there {8 a high
oprobability that ¢this {8 corruoted data, thus
spreadinag the effect of the fallure to the device,
With the proaram ther beaun again, the eventual ree
sult might be a disaster,

b, Sirce the file would now exist (or files, since the
nrocess {s moneselective), the pcrogram myust be set
up to use a different File=names for the rerun or o
second failyre occurs,

Therefore this option has not been advertized; {nstead suech
user {s advised to KILL the program for, although this also
performs a normal ,CLOSE, he is then in @ oposition te vuse
PIP=1{1 to plek uyo the bpieces before 1t s too late,
References to this feature are omitted in ltater discussions,
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mno seurce sddress is supp)ied)

b, RESTARY = the letest sddress stored at RSA {n
the SYT by a prooram reauest throuah GUT,

Both ecommands require onlv that a proarem be loasdedsy {ts run
state s {mmaterfal, However hecause RESTART must be qiven
en address and cerforms less initla1ixotion. its use before
the proaram has been started seems pointless,

Genera)l Degscriptiont

As mroted above, the processina for both PREGIN amnd RESTART
commences at the same module, firstly to verify the presence
of & Yoaded program snd secondly to check the validity of
the start address whether this be a conversion from an arguw
ment sunpli{ed or the relevant default, Failure 1{n either
case results in rejectiomn of the command by Soecial Driver
recal),

The two commands also share a common sequence for genera!
clean=yo syeh as killing ecurrent 1I/0 bv hardware RESET,
resinftializing the stack, the kevyboard Listemers pointers
end various SVT entries and enrsurina the veacancy of the MS8B,
Aoart from removing any I/0 Busy Flags, RESTART processing
{s then complete, A direct exft {s therefore taken to the
user orogram at the start poinrt specified), with Reqgisters
restored to their contert prior to the command interrupt,

BEGIN however requires further asction and this (s effected
in two overlays called consecutively {nto the K88 by EMT 30
(see Sectiors 6.2.3 and 6.2,4), In the first overlay, ol
the I/0 l{mnkage currentlyv establighed {s examined in detai{!
vis the Monitor DDB chain. Acain any busy flags are ree
moved, but in addition each detaset {8 checked for o file
remaining fully oocened (see Chaoter 4), 1+ sueh file s
contiauous er (s linked and {n use only for input, {t is
merelv closed, A linked file being created on the other
hend must be deleted to allow the progrem to reopen it by
the sgme name without a "File Exists” error, Om 8 DECtace,
thisg ig effected by removina the name from {ts Airectoryy) on
disks {t also means that the blocks already allocated must
be unlinked = an operation carried out intermelly usina
+TRAN. This avoids the necessity for closing the file
first, a potential cause of disk corruption (see Footmote to
"Command Format"), An Fxtension to an existinmg disk file {s
similarly removed.

The second overlav (s colled when the 1/0 cheekina {s com=
plete. This ¢then urlinks any buffers still allecated from
free core, 1,8, Nevice Assionment Table extensions made
after the proaram start (see Sectiomn 3,1,2,2), the NDB chain
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and device drivers normally noneresident, and effectively
returmg_. those buffers to free core by clesring the Buffer
Allocation Teble (see Sectiomn 2,4,2), It algo resets ¢the
{nterryot vector tied ¢to the dr{verg thus removed and ene
sures that the resident drivers are unlinked from any FIR
chain_ (see Section 4,1,3), Firglly (¢t cells the program as
speci{fied with all! Reaisters cleared,

Exi{t Stetes

It the Special Driver is recalled on error, the Registers
and stack state are as shown in Section 6,2.5 with Ri set as
followss

«2 = Progrem rot {n core, hence the command
is Invalid, . _

«3 3 Address srayment containg other than
octal diajits or is too big, thus Faulty
Syntax, ] . ,

«6 = Address to be used (includine a defeult)
s Illege) because (it does not fall on
a word=boundary op {8 ougside the
potential orogram area, {,e, above the
res{dent Monitor end below the too
of avaflable core,

As noted under "Geners) Processina®, an sccepted command ree
stores the system to normal proaram runwstate with the stack
cleared to Program Load Point and Reqisters reset to their
content prior to a RESTART or @ for BEGIN,

Detailed Processingt

The common pracessing for BEGIN and RESTARY {s straiaghtfore
ward and neeas no illustration, Its bgsie steps are as fol=
lows}

1, Restore Registers ocassed by the Interoreter and
clear 1{ts return from the stack, Reject the come=
mand as invalid through the Special Driver {¢f the
MUS {im SVT contairs 8 low=bvte of @ (program not
loaded = see Section 2.1,.1)

2, 1¢ any argument {s suonlied, conmvert valid octa)
- diai{ts into their binary eaquivelent unti{l either a
recoanized delimiter (space, comma, or CR) or sin=
ale=word overflow, (Aasin re)ect tha command for
Feaulty Svyntax for {1lecal chargcters or such overs
flow), Substitute the aoproppriate default from the

SVT for no argument,
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3, Verify the legeality of the start address, with sime
{1ap relection {f {t is mot on a wordehoundary or
within the proaram area as defined by the toeo of
the resident Monitor and that of available core,

4, When the console printer has completed the command
LF output (see sectior 6,5,2), kil) at)l I/0 bv RE~
SEY, but restart the Jine=clock {f present (as
shown by {ts vector ovointing elsewhere than the
Trop error routine (see chapter 7)

S, Prepere a new stack i{mmediately khelow Program [oad
Point as saved in the 8SVT, with {ts first entries
beina @ for programemexecution poriority level! and
the specified start point (1)

6, Remove from the oresent stack the recall parameters
for the Scecial Driver and use the address for the
Listeners Pointer Store saved below them to restore
nerme) rune=time keyhoard control (see Section
6,3.1),

7. Release the MSB by clearina anv outstanding !isage
Coumt and {ts Occupanteldentifier (see Section
2,3,1). Algo ensure that WRA {n the 8VT contains
the address of the System Wait Loor (see Section
2,1.1), '

8, Ca))l the first overlay from the next systemedevice
bloek {f the command {s BEGIN, For RFSTARY, trasce
the Monitor DDB chain from {tsg start {n the SVY
(gee Sectior 3,51.2.3) end remove Busy Flags from
the DDRs and their associeted device drivers toe=
qether with anv 7 l{nkage (see Sectior 3,1,2.,4)

9., Set the MUS in the 8VT to show "pregram loaded and
runnina” 1,1, Restore the originsl progrem regise
ters, reset SP to the mew stack prepared at steo 8
and exit by RTI,

The overlay processina now performed for BEGIN s {1lustrate
ed at Flayre 6=9. Acain the following are the basic ooera-
tions!?

1, Restore the Reaisters to their state prior to the
overlay call and clean yo the stack, Get the start

-...---;...----

i1e If the stack was empty before the commamd {nterrupt
these {tems overwrite the interrupt return amd hence cannot
coerryot any other valuable dats (see Fiaure 6-2),
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ot the Moniter DDB chain from the SVT and {f there

{s. mo linksge currently go to stec 7 to eal! the

mext overlay,

Rerove the SVT DDB=1{nk, For each DNB {n the ehain
(s0ein see Section 3,1.2,3), clear {ts Busy Plag,
that of its assoeiated dovlcc dr!vor and remove any
% 1inkseqe. Go to the mext DDB In the chain {4 ele
ther the Driver Interface Toble), = (see Section
3.3.1) shows the device to be ronefilgeorignted or
theuqh the devﬂco is filo-strueturod. there (s cure
rently no file open, ({.e. Qpen=flsg is clesr ond
no FIB {s ott.chod e gee seetten 4,3.2)

Ntherwise ensure buffor availibitity wy pressring
ore on the stack of a size set as the standerd for
the davicc (as_ shown {n the Dr!vor Interfage
Table)., Link this buffer to the DDB,

Usina & dummv L{inkeblock overlayina the {nitial
once~only code of this routine, ecall ,CLOSE it date
in the FIB 1nd1eotos that the file 1o eentieueua or
is_ open only for {mrput (¢ 1inked, Lose the stack
buffer and returm to step 2 when done,

For a Y'inked file open for creation or Extension,
orepare a dummy TRANwbloeck (see Section 3,2,1,1) »
sgein on top of the start of the routine » and uyse
it to read in the acprooriate d!roc!ory bleck from
the device. (The FIR containg its {dentification »
{¢t nene the .OPEN cammot be complete = g0 Poturn te
step 2), Clear the Filesname frem the relevant en=
tey for o nmew file or unloek ar old ene being oxe
tended and write the bleck beck, (The eld f¢ile
sti1l reteins its former ({dentity im the Yetter
case = see FIB deseription),
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8, No further sction is reauired for NECtape, hence
eheck and return to step 2 {f the driver Facility
Indicator shows this {s the device in use,
Atherwise, again by ,TRAN, tpace the hlocks of the
file, starting from the FIB entry for "First Bloek"
and ¢infgshing when a 7 1{nk {s encountered, cleare
ina 211 linkewords {n the process, On completion,
return to step 2, again with the stack=buffer re=
moved (1),

7. Call the second overlav from the next systemwdevice
block and when {m, restore Reaister contents as
pessed,

8, Collect the start address for any Device Assignment
Table from BAT im the SVT, If noneB, trace the
table 1{nkage (see Section 3, {1.2.2) and unlink ol
seaments above the top of the resident Moniter as
shown st EOM_{n the SVT = si{nce these must oceuny
free core buffers (see Section 6,4,9 also),

9, Clear all words in the Buffer Allocetion Table
betweern the 1limits stored at BFS anmd BFE (n the
SVT, Reset TOR and i{ts stack=stop (see Section
2.,4,1) from FEOM with the stancdard 40ebyte safety
margin,

10, Search the DDL (see Section 2,1,3)1 for permanently
resident drivers (sian{f{ed by no systemedevice da=
te) which ere file=structured, clear bit map oo=
interss for noneresident drivers, clear their core
addregses {n the DDL and reset the device interruot
vectors to trap to the error routine,

-.----.-....--.

1, It should be moted that no attempt {s made teo modifv the
bit=map seaments stored on the device, again to avoid possie
ble corruntion, As shown {n Section 4,1.3, the bloeck alloe
cation scheme uses an !n-egre segment during file=creation,
Hence {t follows thet if this {s mot written to the deviece,
the blecks aiven to the deleted file within {ts rarae remain
free for further use, However, there may stil! be some
bloeks whieh were allocated from a map seoment which became
ful) and was therefore reolaced {n memory, These are not
recleaimed. It {s possible, as a result, that a "Device
Full? error con occur later even thouah other evidemce econe
tradicts this, Thus the _user is adviged te aveid excessive
use of BEGIN as a measns of resumption after proaram failure,
partieularly {f 1lomaish files are {nyolved, (see "Getting
DOS on the Air" = DEC=11=3YDDeD),



11, Clear al! Reaisters and exit to the orogrsm with
the MUS {m the SVT acain set to 1,1 and the stack
removed to proaram load oeint

644,6 The KILL Command_ (KB2,K1)

The KILL command enables the operator to reauest the unloed~
fng of a program oresentlv in copre, If necessary {t stops
the proorams operatfons including eurrent 1/0, However {t
establishes conditions which permit the transient “enitor
row brought into core to close any files left onen gnd re-
1ease all datasets still {mitialized,

Command Formats
NO arauments drc needed, 80 the command is simply}

KI[LLY<CR>

Genera) Deseriptiont

It a program is seen to be loaded, all 1/0 s k!!icd by @
herdware RESET and, by a search of the Monitar DDB chain,
e!! 1/0_busv states are removed, At the same time, {f any
linked file s stil) open for outnut, a final block with o @
1ink is prepared for later dispatch when the transient Monie
tor calls CLOSE., (see Seectior 4,1)

The actual KILL {s effected by a ,LEXIT eall (see Section
8.5) ands, of course, the Special Dpiver is not recalled,
Hence the _command processor ensures that the YSR needed by
XIT {s free and reinitializes the keyboard Listeners pow
{nters, Finally to allow XIT ample room snd srevent possiw
ble fajlure, the stack {s set at the teo of available memory
before the EMT 63 cal! s made,

Exit Statet

If the KILL command {s occeoted. eurrent Peqgigter and stack
states cease to be relevant, However (f mno procram is lead=
ed, the Soecial Driver is recalled to reject the ecommand,
In this case, the reauirements moted in Section 6,2,5 aooly
and in particular R! s set to =2 to recuest an "Iavelid
Command" message,

~7

~
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Detailed Processing!

KILL orecessing takes the following seaquence; nmro {1lystra=
tiomn {s meeded,

.

Restore Registers passed by the interpeter and re=
meve 1{ts return parsmeters from the stack, Reject
the command as inmvalid through the Special Driver
1f the MUS in the SVT (see Section 2,1,1) econteins
a Yow byte of @ « orogram not loaded,

Walit for the console printer to complete {ts outout
of the command LF (see Sectfom 6,3,2), Kill e}
1/0 by RESET, but restart the l1imneeclock {f bresent
(as shown by {ts interrupt vector pointing elsee
where than the trep error routine (see Chaoter 7)),

Get the start of the Monitor DDB chain _from the SVT
(see Section J,1,2.3), Go to step 5 (¢ mo DDBs are
eyrrently established) otherwise for esch ODR {n
the chain, clear 1its Busy Flag and that for any
driver asianed to {t and remove env Q linkage (see
Seetion 3,1,2,4)

I1¢, atter examination of 1{tg Facility Inmdicator
(see Section 3.3.1), any driver {s seen to be
file=structured, check for a file stil! eopen for
output., If sueh file is Yinked and apoarently core
rectly underway, clear the 1ink=word {n the data
buffer attached to the ralevent DDB and set 8 ver{e
able pointer {n the DPDB Dprivepr Word Count to {adie
cate that deta still remains for output when later
closed,

After all the DDAs heve been processed, remove the
Usage=Count and Occupanteldentifier from the start
of the MSB to release it for further use (see Sece
tiom 2.3,.1) .

Remove the Special Driver recall parameters from
the gstesck and use the saved L{istener Pointer Store
address now on teap (see section 6,3.1) to reini=
tialfze the Listener.

Move the stack pointer tn the tor of core (helow
the possi{ble Paper=-tape Svyster Loaders) and call
+EX]IT to fetch the transfent Monitor to perform
posteproqram clean=yp,
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6.,4.7 _The TIME Command, (K81,71)

In Section 2,1,4, 1t was showr that if e 11no-eleek is pre-
sent im o oos confiourotion, the Monitor inftietization reu=
tine aytomatically sets it into overation by enmabling {ts
interpruet facilitys Section 2,5 then outlined the resident
Mem{ter module which uses each 1ntorruag to {ncrement o douy=
ble=precision counter stored as TOD in the 8VT, The TIME
command exists so that the operator can enter a_ daily (ni»
tia) settina for TOD and can tater interregate {ts content,

Cemmand Formatt
The general form for the command is as follows!
TI[ME) [HHEMMESS) <CR>

Where HH, MM and 88 each represent up to twe HAecima) digitse
for houra. minytes and seconds,

As with the DATE command, discussed {n Section 6,4,1, the
presence of the arqument {dentifies the entry of & new time,
its absence a reaquest for print=out {n the same format,

Gereral Deseriptions

Provided that the first character of any argument {(n the
cormand {s a valid decimal diait, the TIME orocessor sssumes
T0D {mput and converts each decimal ASCII element 'nto {es
binarv equivalent. 1If each velue {s then within {ty expeate
ed Yimje, §t {s reduced to clocketicks after o!fcet'vo mayle
tiptication by an spproorate factor., The sum 0f the three
results is stored in the SVT Time sglot {mn the defined
doubleecrecision format, {.e. with esch word econsisting of
e positive (@) sian followed by 13 numeric bits, I¢ any
element {s omitted, e default value of 2 (s substityted
(e.a, "TI 12" (s acceptable {n 1feu of "TI {(213:0")
howevepr amy_other departure from the specified format causes
rejection of the command on the grounds of "IV1legs! Svyntax",

TO0D print=out s supplied as & result of there being no com»
mand argument or of one beginnimng with a nenedigit, The
current content of the SVT Tire counter (s sueccessively dis=
vided by en approporiate value to produce the recuired ASCII
digits which ere then disocatched to the conscle primter with
separatina colons and & termirating CR/LF,



N

N

DOSE, NN PAGE bS53

Exi{t States

Regardiess of the processing performed, the TIME routine re=
turns to the interrupted oroqram by Soeectial Deriver recall,
Hemce the Register and stack state are as detafled {mn Sece
tiom 6.2.5» {(f {n fact the commgnd {s relected because of
Faultv Symtax, Pl contains =3,

Detailed Processings

Both the input and output fumctions use similer successive
addftion and subtraction alaorithms for multiolicatien end
division, The processing sequence theprefore s as {1luse
trated at Figure 6«10 and (s basf{celly as followst

i1, Restore Reaisters passed by the Interpreter eond
clear return parameters from the stack,, If the
first character of ary argument s mot & decimal
diaft, assume outpout is reauiped and go to steo 7,

2, Clear » double=word store on the stack aoend set o
cointer to a table of altermate element 1imite
(fe0. 24 hours, 62 minytes, 62 seconds) and core
responding multiolfcetion factors,

3, Ustna the standard "Myltiply previous result bv 10
and add new diait"™ techniaue, convart conmnsecutive
decimal digits to bimary (sinclesorecision only
needed), stopeing at the first nonedigit, 1If the
resultina value exceeds the expected 1imit, recal)
the Srecial Driver to relect the command with
"Faylty Syntex" orint,

4, Use a non=3 {nout value as a counter while adding
the cyrrent multjplication factor into the gtore on
the stack (allowing for the @ sfan in the low=order
HOPd)o

5, 1f the "Seconds" factor hes Just been used or the
end of the aroument has been reached, Qo0 to steo 6
to store the result, Otherwise check the character
which stopped the conversion {n steo 3, Treat
space as the end of {nput and aqain a0 te sgten 6,
For ecolon move t0o next teble entry and repeat from
step 3, In all other cases, reject the command for
"Faulty Syntax",

8. Move the finsl result from the stack i{nte TOD {n
the SVT and recall the Specia) Driver,

7. For orinteout, collect the current TAD content and
adjust {t te remove the low=order sign, Set a oe=
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inter to a table of reduction factors for each de=
eimal diaft of the outout,

R, Starting from the ASCII diqit bese(61), count the
number of successful suybtractions of the current
teble factor, Restore the remairdar whem negative
and move to mext factor, :

9. 8Send the resulting character to the econsole
orinter, It the first diait of o oair. repeat from
step 8, If the secord but net that for the "Sec~
onds" element, print colen end then rengat from
step 8,

19, Otherwise restore the orinter carriase with CR/LF
and recall the Soecis) Driver,

644.8 The MODIFY Command (KBT,M0)

The MODIFY command permits kevboard aimulotien of the Exame
{ne and Ceposit oanel switches for making mimer changes te
locatiors {n nmormal memorv at any time, At easech reauest,
the content of a scecified address (s output at the econsole
printor. The user mav then merely cloge the 1eeot!en by ene
try of CR alene or he can tyoe (n scme new content first,
Replacing the CR by LF results in the Automatie outeyt of
the content of the mext location for similar sction and thus
provides for seauentis) examimgtion and moadificstion,
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This of course (s the same techniaue as that ysed {n
0DT=§{i{R. However it (s not {ntended that the MNDIFY commanrd
be a sukhstityute for that orogram in nopme) debuaginray {t s
just a8 means for making known patches to an alreacy tesgted
proaram as a8 termoorarv measure, until the oriairel source
cen be corrected and reasserbled, The commands provisions
do not therefore extend to operations uoom the contents of
Reoisters or the external page, For the latter case espe-
cially, the commands processor has no way of checking ade
drcoo-loqclitv: it could only try to access a reayired leca=
tien snd trust thet no hardware tree followed, As shewn {n
Chaoter 7, such trap would result in a cal) for Error ND{age
nostiec orinting which also needs the K893 l!nce_thio {s nmot
free and the MODIFY processina cernot be comntinued to make
{t s0» the system would hang, Hence the command (s _rejacted
unless _the oaddress can be ver{fied a8 beina within normal
bounds (1),

cbmmqnd Formats

The MODIFY command myst {nclude an arguments thus {(ts format
inftially {83

MO(DIFY) Octal! address <CR>

where the sddress lies on & word=boundary within available
memorv (leading 2eros not reauired),

Genera! Desepiptiont

Provided that the address {s val{d as noted abhove, the MODI=
FY orocessor internally converts {ts octal ASCII dieits into
e bimapy value which (s then ysed te set a pointer,
Thereafter the overation_{s » dialogue consigtina of one or
severs! lines, for each of which the orocessor first orints
the following, ageim usina fts own octal transiastort

Address/Content?

(I X T I Y X 2y ¥ ¥ ¥

i« The hangeup can nevertheless ocecur {f, by the LF pro=
cess, the user steocs above the aveilable memory 1imit,
Owing to the 1imited capacity of the KSB, the legality check
{s made onlv on the first address orened, Hemce {n the Pro=
grammeps Hangbook, the user is advised to be coreful,
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and waits for the user reolv (1), The echaracters entered by
the opergtor are stored on top of the command in the Lise
teneprs buffer, and during this ceriod, RUBQOUT or CTRL/U are
assumed to Indicate eresure of previous frput s {n the orfe
ginal commend. The input stoos at the first CR or LF when
valid ectal inmput, {f any, {s used to reset the content of
the sddress under the pointor. A LF entry eent!nuen the di=
aloaue; CR causes an exit to the Interpupted sragram by Soa=
cia) Dpiver recall,

An {nvalid sddress in the command or {11ece) charascters {n
the oetal eontent entered stor further action on the command
with an aoprooriate message being printed sgain threuah the
Special Driver,

Exit Statet

As shown above, the eventual return to the oragram {s always
throuah the Soecia) Drivers hence Register and stack state
are covered by Sectior 6,2,5, On errop exit, Ri may contain
one of the followingt

«3 5 I11eqe) charscters during {nput, so
Faulty Svntex .

=6 8 J11eas] address = not on werdesbound
{n available core

Detailed Prbcenatng:

The sequence of ocerations {m MODIFY processing {s {llus=
treted ot Figure 611 and {ts outline {s as follows:

1, Restore Registers bassed by the Interoreter and
clear {ts return parameters from the stack,

2. Convert anv va'lid octal ASCI! ¢mnput into bimary and
store as 8 memorywgecess pointer, Relect the coms
mand throuah the Special Driver for "Faulty Syntax"
for mo argument, for one containing charscters othe=
er than octal ASCII diofts or for singleeword overe
flow, Atso exit, {f the converted value {s an
"Illega) Address™ as scec{fied above,

1« The interrunt facility cannot of course he used since
this reauiros the reloading of the Specia) Nrivere an {mpoge
a(ble oceration while the MODIFY medule is still_  reauired,
The input s therefore controlled by flaa testina and the
charascter~handl ina orocesses are embedded,
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Convert the sointer content ¢to {ts ecorrescending
ASCI! diqits and cdispatch to the console orinter
followed by 8 /, Likew{se, Drocess the content of
the address under the pointer, terminated by o

Usima the position of the command termimater {n the
Listeners command buffer, set pointers for the user
reply, (There is stil) ample room sinmece the buffer
can accept o full Vire » gee Section 6,3,1),

Wait for the input_aes roted under "General Descripe
tion" amd when aveilable store the character, withe
out parity (bit 7), {n the bvte at the start of thw
new string (to utilize the same technicues as (n
the oriqinal driver (see Section 6,3,2))

I1¢ the entry is CTRL/U, echo AU, and restert from
step 4 (mote no CR/LF in this cesel)

Check whether o RUBOUT (s part of a seauence (mext
imout byte = 200 « gee ster 5 above), 1If not, eche
8s ¢ before printing the character deleted (ff any
remraining), Set the switeh for the mext {mppayt end
repeat from step 5,
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8, Store anv other character in the {nput buffer (fol=
lowed by & as a "no RURQUT"™ f18q), Tf the porevious
eharacter was RUBOUT, echo 03 {f the new oOme (s not
8 terminator (=basicelly CR op LF) (1), merely eche
f{t also and reveat fror step 5,

9, For any terminator, print CR/LF, 1If sany other {n=
out has occurred (includimra @), convert valid octes!
ASCII dfaits into a b{mary value (2) and store this
in. the address under the pointer {n Dlace of the
original content,

18, If LF was entered, increment the memarv=access bo=
inter and repeat frem step 3, Otherwise exit
through the Specia! Driver,

The method used to control the octal conversions desarves
ment{on here, The seauence for ary dialoaue car be simply
congi{dered as!

1, Convert octs) imnout to bimary = initielly the ecom=
mand srgument

2, Convert bimary address to octa) amd orint

3. Convert bimary content to octa) and orint

[ 1 L X 3 Kk ¥ 3 X & ¥ 3 f 3 X J

{y» The check method used in fact allows anv CTRL eharpacter
with arm ASCII value less _than CR (213) to sct as & termina~
tor with all but LF stocpina the MODIFY seauence, Hence
CTRL/C entered at this time has no other effectt to {ssue o
new command with a progream rurninag, a second CYRL/C {s thus
necessary.

2. A subroutine used in step 2 {s alsoc celled here, This
may have two conseauences!

a. The error conditions leading to commend rejection
by Spec{al Driver recall asaaim have this effect,

b, Spece is acceptable in Yieu of CR at the end of the
command argument te asllow secaration of comment
oreceded by 1, Since recoanitior of space theres
fore stops the conversion velidlv, it is possible
to enter comment after reolacement content, orF
instead of {t., However, as implied at step 4, the
user must take case as the buffer is mow less than
l{re=size and mo cheecking ocecursl

~—~
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4, Returmn to 1 to convert new octal content and loeo,

To saye on the restrieted capacity of the KSB. the two sue
broutines are in fact set uo as a co=routine af the mejir se~

quence =» ugina a simi{lar techniaye to that described for the
+READ/ ,WRITE processor in Section 3.2.2.2.

6,4.9 The ASSIGN Command (XBI,A8)

In Chaptor 3, it was shown that the Mon1ter allows the yser
to leave unt{l! orogram™ run=time his final selection of the
1/0 devices and files te he essoclated with the datasets
serviecing the proaram, Section 3,1.,2.2, !n partiecular, dese
cribed the table which can be set up w1th1n the Moenitor ares
to econtain the necessary assignment information used by the
s INIT orocessor (see Section J.2,1.1) and the
Filewmanaaement subroutine LUK (see Section 4,4,1) when pre=
paring for 1/0 operations. The ASSIGN command {s provided
principally as the means whereby this table {s esteblished,
In this respect, it cen be entered at any time, theugh with
ditfferent effect depending ubon the system state, Moreover
es nroted in Section 3.1.2.2, it is of value only {f the rume
nina proaram has not yet completed {ts data=set initialize=
tion, The command may also be used to clear asutstanding as=
signments, but only {f mo procram {s loaded,

Cemmand Format:
The general form of the command {s as folloust
ASISIGNY [Dateset Specifier, Logica) Name)<CR>

where "Loaical Name" is the threeschargcter {dentifier for
the relevant dataset as shown in the ppogrem Linkebleck (see
Section 3.1.2.1) and "Dataset Specifier” mey eonsist of Deve
1ce nmame ard unit ¥, Filename and extension and UIC (but mo
switeches), exactlv as dgflned for CSI (see Sectiomn 5,4) and
obeving the same rules for elementeomigsion, (1)

The presence of the argument string implies a new entry {nto
the DNevice Assignment Table (NDAT) and as {ndicated suych
string must {ncluyde at least one acceptable element for
deta=set specifier and the looical mame, No defeult assump~
tions_are made) these asre expected to come fram the Dorogram
fesel?,

'..-.-.;---'.-- . . . . ;
1. Because of {ts delimitine function {n the command
Yanauage, "space" {s of course not similarly ignered.
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If ro argument (s given, the command si{agnifies that eny exe
{stina table {s to be removed, This form {s meanirgfy! and
{s therefore acceoteble only when no progrem (s loaded,
(see Section 3,1,2,2)

Gemera) Descriptiont

As noted asbove, the ASSIGN command permits dataset scecifi=
catfen {m CSI format, However {ts processor cannot use CSI!
sinece_there may be & rumning oregram alreedv ut!ng the MS8,
Therefore {t must, es mentioned earlier, erovide {ts own
checkina and decoding as well as making the appreoriste DAT
entry., This operation rmeads three overlayst

{. Syntax Analyser = gcans the argument strina for ace=
curacy 1{n accordance with CSI rules and precares a
table on top of the stack which 1ists the string
stert addresses for each of the potential elements,
At the same time, vali{d charscters for elements to
be ©packed {n radixeS53 formet are reclaced {n the
string by their eorresponding conversion codes (see
Section 5,3),

2, Decoder = transistes each string element {into the
DAY format using (ts own radix=53 and octe! ASCII
conversion routines, The resylts are stored in the
table on the stack {rstead of the start addresses,

3, DATeentrv Routine = reduces the table on the stack
to {ts DAT entrv form as illustratod in Figure 3«3
and adds it to any existina DAY (remgving any other
entry of the same logical name) or injtiates a nmew
table {¢f none presently,

1¢ no_argument {s entered, the first overlav casses eontro!
{mmediately to the third and provided that ne brogram ex=
{stss any current DAT {s removed by the return of {ts area
to free core,

Exit States

In al) cases, control {s returned to the {nterrunted state
by Special Driver recell, thus again Registers and stack are
as described in Section 6.2.5., Errors (n the {mput arqument
as usua!l ceuse relection of the command with the approoriate
messaae, for which Ri is set as follows!?

«2 s Program {s losded 80 nulle=graument
command Invalid,

=3 = Fgulty Syntax ({1legel characters or
elements)

~
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&
«7 = No buffer space for s new assianmwent
while a program {g underway,

Detaited Processing!t

The overal) sequence of ooerations performed by the ASSIGN
command s {1lustrated st Figure 6e12, As {ndicated under
"Genera! Nescription”, this is covered by three overlays
whieh ere {(mdividually discussed below, In each case, the
first task {s the restoration of Reaister contents saved by
the ecall and the removel of the ca'l return parameters from
the stack.

The Svatax Analvser Overlay {s 1loaded by the Interpreter
call, It takes the following steos!

1, Clear » table on top of the stack for yse as dep=
fcted {m Fiaure 613, 1If the command has no arsu-~
ment, exit to call overlay #3,

2, Scon _the argument for t which camn only mean deviece
specification {n this case ("0 switches;, hence mo
velues), 1lf nene is found, Qo to step 3 to look
for Filename or UIC, Otherwige the fipst character
of the argument must be a letter, sinmce deyice
mame, bv definition, {s slphabetic only, Provided
that sueh {s the case, store the start address of
the argument {n the stacketable slot for *Device*
and translete up to three letters_ into their
redix=53 ecode within the command buffer, Assume
that the next character not beina the & sienifies
the start of & unit mumber and store {ts address in
the stacketable "Unit," (¢ the character after the
1t {s space or comma €0 to step 5 to cheek for logie
cal name.

3, For a non=slchabetic next chapacter « ar firgt {f
ne device = a0 to step 4, Store the addreas of a
letter as the stort of "Fileename" in the
stack=table and again trans)ate it and ue to Olvo
subseauent Yetters or diaits inte radixe50 code {n
the buffer, If the rext character {s then ,, rece=
at the process for up to three letters or digits
more, storing their start eg "Extension", on re-
coanition of space or comma at eny paint, go te
step 5 to handle logical name,

4, Save the address of_a [ as the start o? a UIC and
scan for ] when found qo to step 5, orovided that
the next charscter {8 space Op comma,
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S5, Store the address of the first chapracter gfter o
spoce or comma in the stacketahle as the start of
"Logical Name"™ and tramslate the uo t0o 3 characters
into their Redix=50 format as previously, provided
that thev are letters or digits, Call everlay #2
from the next block on the systeme=device when come
olete,

6, If one of the followina conditions is enmcountered
duyring the processinrg so far described, reject the

command for "Faultv Symtax™ threugh an {(mmediate -

Specieal! Driver recesl! (with the painter table
scrapped)t

a, An argument beainning with s character other
than a Jetter or [ (imcluding smace or comma
simee there must bo at leagst omne detaset ole-
ment),

b, An srgument terminatinag before & scace or comme
followed by at leesst one letter or digit of
loaical mame,

e, Excess charscters in Filename or Extension,
d, [ mot folleowed bv 1,

At the exit to overlay #2, the table on the stack nrow cone
teins the addresses in the buffer stori{ng the elements spece
ifled in the input, Omitted elements are fdentified by o
siot oe111 set at the orifainal @ from ster ! 1n the previous
paragranh., The overlay {s now responsible for ecoding the
elements ag followst

1. Set ocointers to the start of the table _on the stack
and to e corresponding table of conversion
subsroutine despatch addresses (actusllv relative
offegets to allow for PIC), At the ssve time, save
the end address of the valid {nput strina te delim=
it logical mame = gee below, mext step,

2, Collect the element start address, 1If @, burp the
table pointers and try again, Otherwise scasn up
the stack table for the mext non=0 entry to fix on
end point for the current conversion (allewing for
an expected terminatima character, i{,e, 1 after
devicer o» after filemame ete,)
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3, Set a standard count for a thpeeecharacter conver=
sion and go_to the aporopriate sub=routine as fole
tows, returnina when efther the end point s re=
ached or the count runs out (1)1

a, Device name =« adluyst the end ooint devendi{na
upen the mext {mcluded element (simee mo pumc=
tuation mark oceurs between deviece name amd une
{t whereas there are two between device and UIC
(:[) or loaicel mame (3,), Pack three chars
acters (or actua) numbepr with trailing spaces
to forece left Justification {f meed be) into o
Readix=52 word and set into the stack table,

b, Device unit = also allow double ounctuation ¢
no f{leeentrv, Convert up to three vatli{4d octa!
digits {nto a single bvte and store, I1¢ any
other chearacter occurs before the endepoint (s
reached or {f the bvte overflows, clear the
sube=routine address table pointer as an error
t)ag.

e, File name (word 1) = radix=52 oack three chare
ecters (acain with forced treilina spaces) and
store in the stack table, Seve the start ad=
dress of the next three charactars {n the sece
ond Filemname slot imn the table,

d, File name (word 2) = gim{larly perform radix=50@
pack and store,

e, Extensiomr = Yjkewise.

f. UIC = adlust the end point fer deuble punctua=
tien (],) and convert up to three velid oeta!
diaits {nto a simgle bvte as Grous Idemt{fier
(see Section 4.1.4), Provided that the next
character is a comma, repeat for User JIdentife
fer, In_sddition to errors moted under "Unit,"
set the flag for a non=comma sesarator or {f
either conversion produces @ or 177 (the latter
beina reserved for * yndep CSI1),

4, 1f the subroutine address table pointer i{s stil)
set upen return from a convergion, repeat from step

(2 X 2 X L. X £ 2 X X X 2 ¥ 2 ]

1y Each sybroutine in tact colls one of two common conver=
sfon _roytines, one to pack characters in radix=52 format,
the othgr to form a binarv word from octa! _ASCII diaits,
These in their turn are coeroutines with a sinale byte proe
cessor jn much the same way as that described for the
Convergion Utilities Package = see Sectiom 5,9,
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2, Otherwige scrub the stackstable and recall the

Specieal Oriver to reject the command for "Faulty
Symtax",

On completion of all the rpoutines {m _sten 3,
redix=53 pack the logical name (a18n left jJustie
fied) and ce') overlay #3,

Thus on exit to overlay ¥#3, the stack table now conmtains the

actus!

entries for the DAT prorcer, Hewever there may sti)

be aome oriainal 2=glots for items unspecified, As shownm {n

the DAT

{1lustration at Fiaure 3=3, the final! form may be

contracted, This is dore on the steck before the move {nto

the DAT
1,

as follows

Set up relevant oointers. If the stackstoe (Leai-
cal Name slot) (s @ = {mpoessible unless there (s no
srayment at 8l! =« ao to step {72 to remsve the DAT,

Set & full coeunt (4) in the " of words to follow"
bvte of the "Unit" word, Decrement the count and
move the Logice) Name entrv down the staeck unti)
the first nroned table entry is seen, stopPing at
"Unqt®,

Collect the content of BAT {mn the SVY (the DAY »nos
inter = see Sgction 2,1,1). 1f it {s none=d, o
table already exists, hence go to step 5 to find
ftes end. Otherwise check the MUS {(m the SVY, 1If
{ts h{ah bvyte is 1 (oregram loaded and rumrning) or
=1 (proarem loeded and started but mow suspended),
ao to step 8 as a buffer must be claimed from free
core (see case J {n Section 3,1,2,2),

With mno program underway, collect EOM frem the S8VY
and ad]Just for the two resgrved DAY Y{nk words =
see Sections 2.1.4 and 5.1, Lesve one a3 & switeh
however {f a proaream (s loaded without additiona!
Mon{tor routines (see case 2 in Section 3,1,2,2),
Store the result in BAT and go to sten 9 to set up
the entry,

Search for the end of an existina DAT as follows
(see also Fioure 3=2)3 :

a, If the first word of en entry is =1, f{dent{fye
ina the end of a DAT segment, collect the next
word as the start of a new segment, Try asein,
unless his next word i3 @ meanimo the end {s
now reached,

be Check whether the dateset named in the command
{s the same as that for the entry, 1If so, re=
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place the entry by 8 1ink to the next ("=i{, ade=
dress" seauence) = thys erasina the enmtry, {n
cese the new smecificeation is YTarger ¢than the
oeriainal,

¢, Repeat from (o) for the mext entry 1f this dees
not steart with @, which alse siamifies the DAT
end,

8, 14 the DAT end s a =1,0 sequence (caused by a BEe
GIN unlinking assianments {n free core buffers =
see Section 6,4,5) remove the =},

7, Cheeclk the MUS for a8 program underway as {n gteo 3,
I¢ norer @0 to step 9 to transfer the new entry,
oroviding a Yink to the current EOM {f this does
not cofncide with the DAT end (owina to the faet
that the orevious entries were made be!ero e Dproe
aram was loasded and row addi{t{onal Momitor routines
hgve been made rooident).

8, When & porogram s underway, request & i6-word
buffer unit from free corfe through the “on{tor
3,GTB routine (see Section 2.4,2), For a first ase
s{ionment, store the buffer start address at BATy
for any Other, l1ink the buffer to the current DAT
ernd, (it nmno buffer is svalleble, however, recall
the Special Driver to tell the operator,)

9, Trensfer the Logical Name from the new specifice=
tion {nto the DAT 4ol!oued by the other {tems and
two reserved Linkewords of 0, Adjust the EOM, TOB
and (ts stackwstoo (see Section 2,4,1), {f no bro=
aram s underway. Ex{t through the Spoeinl Driver,

1%, Accent a command without argument only whemn no pros
aram {s loaded, 1In this case, save the DAT start
as the new EOM, clear RAT and exit through step 7
to reserve the 7 lirks and edJust the end of Monie
tor pointers, Reject the command as {nvalid
through the Special Driver otherwise,

6,4,17 The DUMP Command (KBI,DU)

The DUMP command was originally {ntended to provide a means
for trangferrine core imaces to or from any acpropPigte pDore
{pheral device at any time, regardiess of the present gysten
state = as opposed to the load {mages obtained threugh SAVE
with the system necessarily {dle, However for the following
reasons, {ts current implementation (s Yimiteds
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1. Paper=taoe reaquires some form of formattine to en=
syre data=sccuracy, Thus & NUMP {m this case ef=
fectively copies the SAVF faci{lity sypnlemented by
RUN or GET and is mot therefore consi{dered entirely
worthwhile merelv to allow occas{onal usage while a
orogram {s running,

2, Norma)l ysaqe of bulk=storace devices reauires the
help of the Fi{le~management routimes which can only
be guaranteed {f no orogram s underway to meed the
MSB e hence the restriction on SAVE (see Section
8,4,2), The onlv safe alternative {8 to  have o
ore-dotormlned ares reserved on easch device which
can then be accessed by simulaetion of ,TRAN, This,
thouah, raises two boroblems which are presently
deemed to he too restrictive for the majority of
users,

a, The area reserved is lost te the user even
thoeuah he never recuests a DUMP,

b, Anv dump destroys the ocrevious content_ of the
reserved area and the user must therefore save
this each time {f ¢t (s stil) of value,

Hence for these devices, SAVE remains the enlv ecenera! pro=
visionr, Or the other hand, SAVE to o Line=printer {s both
meaningless and {11egal since binary operations are not per=
mitted, Dump {s therefore provided (n {ts case only,
Command Foprmet}

The full fermat allowed bv the PUMP commanmd {s as follewst

DULMP) (Devicell,IT OR N} [, LLAWY[,HIGH])

Where!t
device = Standard mame code and unit
(8 urnecessary)
I or 0O = Dump direction (sssumed 0)
LOW s Dymp ares stapt addiress (eassumed 0@)
HIGH = End address (top of core assumed)

(LOW and HIGH being octal and on word boumds withim availe
able memory),

It follows from the introduction, of course, that device can
only be LP and direction 0, However in case {t {s later in-
cluded, the default device is that for the syatem,

~—t
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Genera) Descriotiont

Despite the current restriction, the NUMP commend orocessor
is desianea for generality of device, In order to allow use
aqe at anv time, {t canmot assume that » mecessary driver {s
in core to service the Adevice, Even {f {t is, {t need not
be readilv available for the DUYP oceration, Hence the rou=
tine must have {ts own drivers for the puroose, In the {ne
terest of possible exnansion, the DUMP module {s therefore
organized es & commom araument decoder which performs any
cheekina reauired and conversion of the various {tems {n the
{mput anmd then calls an soprooriate overlay containina the
requisite driver,

Currently two overlays 8re orovided, The first {s entirely
taken yp by a driver for the Line=printer and contains the
processina needed to oroduce & printeout as shown et Figure
6=14, This gives both the content of each word in the DUMP
srea in oecta)l ASCII and that of each byte as an ASCII chare
scter: when modified as necessary to produce a orintable
character {n the S=bit range, It also accents a CTRL/C {n=
put at_the keyboard as a signal that a DUMP ynderwey should
be terminated at the end of a current paqge, The second
overlsy orovides the hooks for the later inclusion of other
drivers but presently recalls the Speci{al Driver immedi{ately
to relect the command for "Illeqal Device.,"

Exit States

The DUMP oprocessor slways returns to the {nterrupted orogranm
throuah the Special) Driver, so the Register and stack state
sre as described under Section 6,2,5, Command rejection as
usual follows errors, {ndiceted imn Ri as follows!?

=3 = Faulty Svntax i

=4 = Device cannot be used for NUMP, a0
is Illege) .

=6 = An I1leqgs! address Specified is net
on a word=houndard within available
core or low (s nmot Yess than high,

Detailed Processing?

Figure 6=15 {1lustrates the sequence of operations {n the
DUMP processor., As noted under "General Processina", overe
leyina ocecurs., The segments cormcerned are outlined in the
followirg paragrachs,

The gsegment called by the Intercreter decodes the argument
and thenm calls the asprropriate deriver overlay as undert
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Restore Reaister contents pesged bv the Interpreter
and clear its return paraemeters, Precare o
four=word table on the steck for use as elament
storage after conversiont

#SPs END ADDRESS
START ADNRESS
NEVICE NAME
DEVICE UNIT/TRANSFER DIRECTINN (2m0pisl)

Radix=53 pack leadina letters from_the argument
string unti{! stopped either by &8 defimed delimiter
(spece, comme or CR) or by 8 non=alphabetic value,
Store the result (n the stacksteble "Device" slot,

1+ the radix conversion ends with a nan=alphabetic
character, allow for a single octal ASCII digit es
unit (DUMPino (s never expected to be a facility on
devices havina more than efaht uni{ts to s sinale
controller), Store on the stack {f found, Ignore
! but reject the command for "Faulty Svatax" by
Special NDriver recal) for any other character(s)
before the first delimiter,

Accept one character before the seceand delimiter,
It it s I, {ncrement the D "Transfer Direction"
byte {n the stack=tsble, (No inecrement cceurs for
any other {mput, thus forcing 0), Agein reject as
"Faulty Syntex" for more than one character,

Convert val{d octal ASCIT digits up to the rext
delimiter end store as LOW Yimit, provided that no
overfliow of a single binary word oceurs, Then re-
neat for HIGH limit, (In this case "Faulty Symtax"
means invalid inout or overflow),

Check that both 1imits are on word=boundaries with=
in available memory ard that the LOW yvelue {s less
than HIGH (replaced by top of core {f none en-
tered), This time reject the command for address
{1lecatity,

Replace the HIGH 1imit bv the apprapriate number of
words to be DiMPed (positi{ve value) and check
whether a device has been specified, 1f none, re-
olace with the name of the system=device as shown
in the DDL (Section 2,1,3).

Search a table of potential devices far the DUMP
and call overlay #2 {¢ LP {s raagyired or #3 for
other possibly valid specifications, Reject the
eommand for "Illegal Device® otherwise,
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1f efther of the overlavs is called the Decoder exits with
the stacketpble clogred and its content set (n Registers as
follows!?

R1 = Start of the DUMP area,

R2 = & of words to he dumped,

R = Pos{tive code for a valid Hevice,
hased on teble=position (LP=Q)

RS s linit and Transfer Direction,

Thus, the aoprooriste parameters for a DUMP are received by
the overlavy on the stack as seved by the EvT Handler (see
Section 2.2.1),

The Line=orinter dump has a basic fermat in which esch bpage
covers 17pA(octal) locatiomns divided {mte A Dbloeks of
100(oetal) locations, Each block fs opinted as four 1{nes
of 8 words {n octal ASCII followed by 16 ASCIY bytes, The
overlay {s set uo te control this formgt as fallows!

1, Restore Reaister contenta pasged by the decoder and
remove 1{ts return parameters from the stock, 1
Output s mot the direction specified, recall the
Special Oriver {mmediately to raject the command
for "Illegel! Device,"

2, Save the current value of the stack cointer {n the
SVYT word reserved for the purpose (SVT432 ~ see
Soet!on 2,1,1) 80 that {t alse may abPpear on the
puMp (¢ r.au*red. (1)

3. Save the DUMP area start gspeci{fied and adjust an
access oointer to comrmence printing from the top of
a full page, i.e. from the previous 1oeotion ende
ina {n ...%80, Print FF to start a new pade,

4, Print the address of the location starting a block
(always ends ,.,.00) followed by LF,

5. Start o detall 1ine with the Yast twe Afaits of the
first address on the l{re (e,0. 90, 20, 48, 60)
oreceded bv space and follewed bv 1§,

) S s1nce the proaram Regiatero sre saved on the stack at
this point, these can alse be exami{ned on an aporopriaste
DUMP, The saved 8P points at the sddress of the congole tye
pewr{ter buffer (saved R4 fep the Scecial Driver Recall)
whieh {s then followed by the return Darameters for the re=
call = gee Figure 6=2 for further detail,
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6., I1f the access cointer has rot vet reached the saved
actua) start, orint seven spaces, Otherwise outout
{rn octal ASCTI the content of the Yocation under
the poi{nter (6 Adfai{ts) preceded by one soace,
Repeat for efght locations {mn al) untess the Word
Count specified ruyuns out, In this case agsin oad
the rest of the 1ine with spaces,

7. Print & terminal 3 ard space. Reset the access oo-
inter to the beainnina of the 1{ne and set another
to the last valid byte to be oprinted, As with
words {n step 6, orint spaces for each byte (n the
1{ne prior to the actual DUMP area, Otherwise conw
vert each byte stripped of bit 7 inte a B=bit ASCIY
value on the following basis and orint unrti{l the
line=end, '

7 Bit valye: 073=037 Q40=137 140-177
6 Bit values 170=137 @240+137 0400277

8, 1lf the end of the DUMP {s mot vyet -resched, orint
LF. Return to step 5 unless the access nointer
ends {n ....70 {ndicating the end of a bleck, In
this case, orint a second LF to give s qaop between
blocks and return to steo 4 {f the block does not
also end a page (pointerm,,,.07%), For the latter
situation, replace the gsecend LF by FF and return
to step 4 orovided that nro CTRL/C has been struck
at the Xeyboard,

9, Terminate the DUMP listing with FF end return to
the fnterrupted orogram through the Special Oriver,

It should be moted that any herdware failure at the orinter
which ecauses an error report will step the DUMP with an
"I1)eaa) Nevice" message, If the printer {s mot o valid
device om the system, by normal hardware traoping a fatel
error messaqae will be demanded anmd will result {m hanaing
the ayatem owing to the conflict {n KSR usage, noted in
Cheotepr 7. (Mon{tor rehboot (s nmecessary {f this haopens,)

As shown under "General Dascriotinn", the second overlay at
present marely cleans ur the stack and reports the device as
illegal. However, should extra devices be ad+4ed to the DUMP
facilitv, 1t is envisaaned that the following provisions may
be useful!

a, The driver required can be {(dentified by the
code {n R3I on entry (aftor Reafster restora=-
tion) and the validity of dirmction can be
ehecked {n RS,

~
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B, By saving SP {n the SVT on outout, and restore
fna it on inout 8 proaram might he sutomaticale
'y resumed from » coint 0f dumeing by the nere
mal Keyhoard Command exit process (orovided of
course that emouah core {g DlMPed,)

€. The driver itself must nrovide any necessary
formatting of the DUMP,

6,5 Retween=nrogram Services

The previous sections of this Chapter have described the
methods used to execute Keyboasrd Commands which may be ene
tered bv the operator at times when & user orogram efither
can opr must be 1oaded. It has been ghown that {mn order te
respect that proqrams potentisl usage of the system, the
command DOrocessors are obliged to restrict thelir ooerations
to the confines of the KSB, evern orevidina their owm uti{tity
funetions rather than use those alreadv contained elsewhere
{n the Mon{tor, However {t seems unreasorable that the same
1imitations should also be extended to the hgn4dlina of come
mands whieh by their nature {mply that there can be no proe-
grem _imn memory when they are given gnd hence the whole of
the svstem ig solely at the Monitors disposal, For this sie
tuatien therefore o apccio1 transient Mon{tor section be-
comes the "user program” = able to use el the mormg) facile
{ties available but slso orivileged in {ts aceess.,

This transient Monitor {s the subject of this Section, In
the first place, Section 6,5,1 Adiscugses its responsihilie
ties to the system and describes {ts general structure to
satisfy these, Section 6,5,2 then examines the commands
whieh are processed under {ts aeqis,

8,5.,1 The Transient Monmitor (TYON)

As noted im Sections 2,1.4 and 5,%, the transient Mon{tor
noetion i{s broyaht 1nto core immediately after the fnitialie
zation process followina a Momitor beot or as s result of
the unloading of a proaram through a ,EXIT or econsole XILL,
It is then responsible for satisfvimg the following funee
tiomst

1, Clean=up after the vacatima progrem, {§ anv

2., Preparation for the loadina of the mext pregram
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3, Accentance of anv operator {instructions from the
console

4, Actual processing of commands restriected to the yne
loaded=memory situation and not tharefore already
covered by the normal language (currentiyt LNGIN,
RUN/GET, FINISH)

Callimg Sequences
+EXIT 1EMT+60
oR
AC KILL

Section 5.5 showed that TMON (s read into the tep of availle
able memorv by the EXIT processor, directiv accessing the
Menitor Library on the system~device, and s started auto-
matically on successful loadimg., At this time, the stack (s
cleared to its load point and the only relevant register
comntent {sg

% s Address of the start of the Meniter
DDB chaim (DCO Im the SVY = see
Section 2,1,1)

Gemera) Descriptiont

As i{ndicated in the Proarammers Handbook, neither EXIT nor
a console KILL require that & ryunning orogram should be dee
tached from any existina I/0 commitment, It {s therefore
the Monitors task to ensure that, {n general, asnv cutstande
ing outout stil) remaininag in {ts {nternal buffers {s dis-
pateched to the aoprooriate device and, {n ocarticular, any
ti{les st{)) ooen are closed., Thi{s cannot be donme_ by XIT
since them the MSB {s not avajlable for the use of the 1/0
processorsy hence this {s the first omeration carried out by
TMON, usimg 1ts own Link=block associated successively with
any DDRs still extant imn the Mom{tor chain,

The unloaded program, of course, dissppears unrdep TMON,
However {t may leave temoorari{ly regident “ocnitor modyles
behind or perhaps device assianments mgde strictly onm {ts
behalf (see cases 2 and J in Sectior 3,1.,2,2), Alse the ev=~
fdence of its presence certainly stil] exists within the
SVT. TMON therefore removes these rel{cs especiallys

a., The DAT {s cleared of all bhut the sre~load en=
tries, {f anv
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b, The MRT is restored to {ts permanent state by a
+TRAN of the copv stored on the systemsdevice,

¢e. Relevant entries im the 3VT and the DDL are ree
steored to their pPre=load gtate

e, EOM and TOB {n the SVT (and the stackestep =
see Section 2,4,1) are get to reflect the mew
sityatior,

This Yast operation poses a problem, It will be shown
shortly that TMON performs {ts 1/0 Just like amy other yser
proearam = {(mplyina the use 0f free core as buffers, Ry the
rormal process, these are allocated space immediatelv above
EOM, Hewever the operstor magy at this point enter some new
device assignments which can change EOM (and overwrite the
tirst buffers) = see Section 6,4,9, TMAN, as a result, mane=
feulates EOM, While 1{ts datesets ere now set=up or later
clesred, an srea of free core (s added to the trye Mon{tor
top as 8 potential DAT Extension, EOM then beima set above
this area, the byuffers are allocated or releassed out of
harms way, For normal runninae, ENM reverts to the true topn,
thus foreimna anv essianment entries {nto the correct olace,
(see Fiayre 6-15)
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The 1/0 aenerally cerformed bv TMON {8 of eourse concerned
sgain with the acceptance of keyhoard comrmands and possible
printer responses (in particular $ since now the Monjitor (s
always {in a listening state), As a user oragram, TYON can
take advantage of the facilities of the full comsole driver
and use LREAD or (WRITE = a particularly sian{ficent orace
tice simce it then allows normal device=indenendence and
hence qives DOS initi{al Batch=processing cananhilities (1),

(A 2 X L XXX X 2 2 30 2 & 1 ]

i« TMON already contains odd references to hooks provided
for the originelly {ntended implementation of an OTHER coms
mand for a simple form of Bateh =~ but ecurrentlv held {n
abevance pending the possible orovision of a fuller svatenm,
Nevertheless TMON can still be used in a very basic weay (on
a nomefi{le stryctured device at least) merely bv a console
ASSIGN ot CMD, However two points should themn be noted!

a, Ay the standard bufferina scheme, after a RUN or
GET from the new device, valid data eould remain {n
TMONS hyffer and be lost with it unlesas goorepri=
ately spaced,

b, CTRL/C must only be used when TMON {a mot {n cone
trol (for the reasons ofven above),

e, Qe=assignment of KB to CMD must precede the loading
of the last btatched program to force TYON to return
correctly seteup = {t {s too Jate when alreadv {n
and inftialized,



DOSS,RNN PAGE L 75

Aasin though there is & problem, A1)l command must mrow come
throuah TMON 8o that 1{ts own oparticular entries can be
trepped. This aytomatically occurs as long as the onerator
merelv tyoces {n the command jtself in response t0o the 3 oute
put. However fopr compatibility with the remain!nq commands,
he should be able to enter CTRL/C, either initiallv or to
cance! current {nput, As shown {n Sectiom 6,3.,1, this would
{in the mormal wav be interceoted by the Listener and the
whole eommand would be handled by the Interpreter, causing
rujactien of the TMON commands since they are unknown exceot
st this time, To prevent this, therefore, TMAIN firat {nie
tializes the aporopriate datasets to hring the full driver
inte core. It then unmlinks the Listener from the Lkeyboard
interruot vector, substitutina its own version oroviding d{=
rect access to the full drivers interrunt servicing routine
and specifically handling CTRL/C in {ts own way (1),

Thus all commands {nitiallv come to TMON, By a table
look=up,» those which are escecially anproorictc sre passed
to an embedded pprocessor for execution as deteiled in the
next section, The remainder are passed throuah the normal
onorotions described in Section 6.4, For this ourpese, TMON
s{mulates an {nterface to the Interoreter as shown in Sece
tien 6,3.2, havina saved {ts own Reaisters and reised the
prioritv level to 4 as in the general case, This means that
the command {s accessed from the TMON buffer and that on
cgmelat!on, contro) s returned through the Ssecial Driver
with the printer fterruot enabled, (again see Section
6.3,2),, To allow the Listener to perform its normal cointer
re=initialization, TMON simulates the Listeners pointer gave
operation (see Sectionm 6,3,1) armd Yets the interrupt through
(since the printer i still 1inked), Whem cleared, TUON re~
quests and awaf{ts its next commend,

The handlino of errors detected by the specia! processors (s
similarly accomplished bv a sirulated recall to the Specia)
Driver as described {rn Sectionm £,2,4 with the interface set
uP as shown {n Section 8,2,5, This permits utilization of
the drivers error messaces, Follow=up action {s exsctly the
same a3 {n the last peragraph = hence the orfainal command
{s {igrored as usual, TMON eventually leaves after accep=
tance of s valid RUN and GET (see next sectinn) or {s relo-
aded afresh after FINTSH,

..-.-.‘-----.--.

te CTRL/C (s in fact converted to VT, since this as a stan=
dard delimiter forces I{nput tarmimation but stavs on the
same orinter Yimes, TMON can then simulate the norma! echo
as!

AC<SCR>»
« SVT>
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Exit State:

Whern TMNN passes contro) to ome of {ts embedded Drocessors,
the relevant reaister contents are as follows:?

RA s Command outout Link=black address

Rl = Fnd address of the command {input

R2 = Start address of the processor called
R3 = Command {mout Link=bloek address

R4 » Address of OSW §n the SVY

(see Section 2.1.1)
RS = Start address of the command argument

In addition the stack-state {st

#SP1 (Scratch nad) L
Start eddress of the command {nout
Listener kevboard vector tinmk
3 (1) -

Current buffer bhase = dummy eom,

As noted under "Genera) Description", the Register snd stack
state when the Interpreter (s called complies with the re=-
auirements of that routine as detajled {n Sectiorn 6,3,2,

Detailed Processingt

Figure 6=16 {1lustrates the general processines merformed by
TMON, Its outline s as followst

1, Using the Monitor DDPR chafin, successively 1{nk each
extant DDB to an {nteral Linkeblock and exsmine {ts
contents (see Sectior 3,1,2,3). If the oassocleted
driver {s file=structured or {s magonetic tace s
shown by {ts Facilities Indicator (see Section
3,3,1), and an aoparently valid file remainsg ooen
for output, eall ,CLOSF and ,RLSE, In a1 other
ceses, call L(RLSE only, (As_ shown {n Section
3,2,1.,3, this forces last buffer oeutput on a
non=f{le (but no device ecloge actinn, {,e, ounch
trajler, However to force accentance on a
file=device without the ,CLOSE, the NDR "Byffer Ad-
dress" must bhe cleared first),

2, When all DNBs have been actiomed, for safety, clear
anvy {nterrunt flaags still emnabled = though restart
the clock {f present (vector not pointing te error

-..---.-..----- ) . N .
{. This could be MRT {nformation for a nonepesident
+READ/ MWRITE precessor see "Comments",
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trap = see Chaoter 7)

Trace the NDAT, {4 anv, and uniink anv antries made
after the last proaram was loaded (reset 1ink words
an completion)t

a, Whole table if {t does not start {mmedistely
after the Buffer Allocation Table (see Sectien
3,1.2,2) = clear SVT pointer in this case

b, Frem the end of the first seamant otherwise,

Agjust EOM & TOB in the SVT (gee Section 2,1.,1) and
the stack=stopn, lesvima DAT space as noted under
"General Deseription®,

Clear the BRuffer Allocation Tahle camoletelvy (see
Sectior 2,4,2). Remove MUS, PLA, PSA, DSA end Pro=
aram Name from the SVT and a!l core connections to
moneres{dent drivers from ¢the NDL (see Sections
2,1,1 and 2,.1,3).

Prepare a TRAN=bloeck to read the MRT cepy from
block #5 on the svstemedevice into the MRT area {n
core, using the SVT eddresses for the MRT and ODL
to determine {ts start address and size, Call ,INe
IT end ,TRAN om a dateset provided ¢to effect the
transfer,

Initialize & dataset te the corsole printer and
aytput CR/LF to ensure carriage=restoration, Save
the current content of the console keyhoard vector
and 1ink to as internrs) minimal Listener, as nmoted
umder "General Description,”

Call JINIT and ,OPEN on dataset CMD, normally age
siened to the keyboard, Restore EOM im the SVT te
true Monitor top {n case an ASSIGN command {s ene
tered, (see steo 4)

®print $ and reauest .READ for the coOmmand {mput,
This can return with a VT terminator representing
CTRL/C (see "General Description™), Reproduce nore
mal echo {f so and try adain,

Ntherwise remove any comment preceded by 3 from the
{npyt, and move CR un accordiraly, Repeat from
step 9 whem mo {mnput remains,

Compare the first two characters of the actual come
mard {nout with a table of those far the embedded
orocessors and dispatch to the approoriate routine
{¢ found. (see Section 6,5,2)
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12, For commands normally handled by KBt perform the
simylated entry nmoted under "General Descriotion"”
as follows?

a, Through the saved kevboard vector content, aet
the address of the Ligteners Pninter Store (see
Section %5,3,1) and {ndicate "Command Underway"
state in the start bvte of the Echo Buffer, for
eventua) Listener exit,

b, Save significant Register contents on the stack
and reset as reaguired by the Specia!
Deriver/Interoreter interface (see Section
6,3.2). Simulate the necessary stackesgtate byv
sushina a level 4 oriority Steatus followed by
the TMON recall addpress (dome by JSR {n fact)
to eauate to the normal! L{stener recall (see
Fiaure 6+2),

c. Set the oriority leval now te 4 and call the
Interoreter (Section 6.,3.3)

13, 0On return through the Special Driver, save the re-
Tevant pnointers {n the [{steners Pointer Store,
drop the orioritv to Jevel 2 and wait until the
corsole orinters {nterrunt {s disabled = {ndicating
that 8!l command cleen=uo s now comolete, Return
to steo 9 for a new inout,

CQmmontsl

Doubtless the reader will note that twe features are includ=
ed {n TMON, as shown by {ts source 1istirmrq, hut are mot co-
vered here, The firgt of these, the OTHER hooks, wes menti=
oned hrieflv {n a "General Descrintion” footnote and, as in-
dicated, {s presently {rrelevant, The second {s an embedded
oREAD/ MWRITE oprocessor, This also serves mo nNDyrcose cure
rentlv hecause, as shown {(n Section 3, 2,2.2, this routine
must be resident at o)) times, Howevep, this may rot always
be the sityustion, Since TMON {s mnot loaded as a user oDro-
gram, although {t operates like one, {t does not have the
same opnortumity to have a resfdent RWN so 1t orovides {ts
own and {f necessarv modifies the MRT to use {t, Moreover
the Loaders, described in Sectien 5.1 oriaoinally @also used
+READ rather that ,TRAN = hence TMON, {n the RUN/GEY procese
sor, moves fts cooy {nto a buffer for their access when reo-
auired and in fact passes on data {n R5 (the MRT informat{on
on RWN system=device location = or @) to sianal this, This
data thoueh (s now fanored by the latest Lnsder yersions,
The processes remain in case they should be needed for later
develapments,
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6.5.2 The TMON Commands

This sectiom discusses commands handled omlv hy the transie
ent Mom{tor {m order to allow them to have full access to
8!l the normal Mon{tor facilities becayse nmno yser orogram
can exist {n core when they are entered, Theyv are in fact
illegal at sny other time. The commands covered here are!l

LOGIN
RUN/GET
FINISH

As shown in the previous section, they all receive control
from the TMON general routirme with Reaisters arnd stack aoe
prooriately set for their scccess to the command by which
they are called. Like the other command nrocessors desw
eribed earlier, thev are then resoensible for decoding any
argument entered and for checking {tg validity before pere
forming the function reauired bvy the operator, On comple=~
tion, they must ensure that the correct mach{mne=gtate {s
passed to the next routine {n control, If {n fact this (s
again the TMON general processor, the conterts of R3, RJI,
and R4 remain as on enmtryt the stack g cleared of the first
two words, but the others stand,

The roytinme must also take care of any arrors detected ef-
ther {m oprocessing the argument or {(n execution of the come
mand, For compatibility with the ather orocessors, they use
the 3pecial Drivers facility for printing error mesgsages as
described {n Section 5,3,2, They do this by simulating the
recall discussed i{n Section 6,2.,4 with & system=state con=
formimg to the details aiven in Section 6,2.5, On retyrn,
thev pass control back to the general processor to {aqnore
the commands, Agaim Reaisters and staclk are as shown shove,

6.§.3.1 The LOGIN Command

In Chapter 4, {t was shown that each N0OS user can effective~
'y reserve areas on bulkemedia within the svster for the
storace of his own files of progqrams or datsa, with gome
measyre of oprotection 8dainst othepr ysers, The LOGIN com=
mand is provided to erahle him to jdentify himself to the
system {mn order to access those files, Currently this s
{ts onlv ourposes it {s {n fact uneccessary (¢ ne uynisue
f{le=structurea operations asre to be performed (s{nce any
user can call proarams stored in the gvstem Library (user
1s1) or {f the users {dentification {s entered as part of
the actua! file=specification for each task, However 1{ts
use {s recommended as a standard oractice for ease of ooeras
tion mow and {n case {n later DN develoomants {t becomes
necessary to {mpose more restrictions upon umaduthori{zed asce
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cess to the system qgenrerally,

Command Formats

The orlv araqument currently required ig the {dentification
code for the yser entering the svastem, Hence the command
format is?

LO[GIN) GroupsUser <CR>

Where "Group" and "lser" each consist of up to three acta!l
ASCII diqgits in the ranae 1+376,

Not onlv {s the LOGIN coemmand {)leas) {f & ocroarsm s
loadedy {¢t (s invalid {f any other yser (s seemn to be still
occupving the systenm,

Gemeral Description?

Provided that the svstem {s free to accept a new user, the
LOGIN processor calls the Conversion Utilities package degw
eribed in Section 5.3 to conmvert the two grauments {(nte
their eauijvalent bhimary bytes, The results are stored at
UIC imn the SVT (see Section 2.,1.1), In order to warm the
new user that Date and TOD mav need yodetina, or for leter
reference, it then outputs the current content of the avcpro=
priate SVT stores at the console orinter, This {s accome
plished bv & normal ,WRITE to the full drfver to print the
spprooprate headina "DATEI"™ op "TIMEL1") this {s followed bv o
simulated call! to the keyboard Interpreter with a supposed
command, {mput without arauments, thereby utilizing the core
respondina processors conversion facil{ties to obtain the
required format, In each case, the second call {s made
throuah the TMON qeneral orocessors subroutine for the pure
pose, &8s discussed {n the last section, On completion, the
genera)l processor {s recalled for s new {mrout,

Ex{t States

As noted {n the {ntroduction to Seetfon 6.5.,2, the LOGIN
command calls the Special Driver to handle {ts errop mese
sages, Realisters and stack state for this comply with the
requirements of Section 6,2.5. 1In particular, R1 may cone
taing

=2 = Another user on the system, hemce the
command {s Invelid, , 3

=3 8 No argument or one contafning {11eqa)
characters or codes outside the specifi{ed
range 1=378, hence Faulty Symtax,
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The simulated call to the Interoreter establishes the neces=
sarv gstate as detalled {n Section 6.3.,2. The remarks on
general processor recall on comoletion contained in the {n=
troduction to Section 6.,2.5 amply,

Detailed Ppocessing?s

The simnle seauence followed by the LNGIN processer needs no
{Ylustpration, It {s outlimed belowt

1, J¢ the current cantent of UIC in the SVY (s non-0,
indicating another user on the system, call the
Special Driver to orint an "Invalid Command" mes=~
sage? on return, clean=up the stack amd return to
the TMON gemeral routinme,

2., Otherwise call the Octal ASCII converter {n the
Momitor utilities package to convert "Grouo Code"
and store in the SVT, Repeat for "User Code", f{g-
moring the comme separation, 1If the argument end
i{s resched before the twe conversions have been
completed or {f either bvyte is @ or 377 (or above),
clear anv value stored {n the SVT and ceall the Soe=
e{al Dpeiver to output "Faulty Syntax", Exit as in
step |,

3, Clean=up the stack and call! WRITE to the command
output dataset to oprint "DATEI", On completion,
move the fipst two letters of the message ¢0)lowed
by CR inte the command {moyt huffar and cal) the
NATE command processor (see Seetion A,4,1) threough
the Interpreter,

4, Similarly orint "TIMELI" and cal) the TIME command

orocessor (see Sectiom 65,4,7), Retyrn to the TMON
aemneral routine when done,

6e5.2.2 The FINISH Command

The FINISH command naturally complements LOGIN {n that (¢
removes the user identification from the system, therebv ale
Jowina & mew user access, It also ensyres that the memopy
side of the system i{s clean as possible for the mew user by
rebootimra  the Monitor afresh from the _svstemedevice,
However {t does not oresently attempt to perform anmny resti=
tution of peripheral devices, even though this is impl{ed by
the orovision of the KEEP I/0 reauegt for file=stpructured
devices (see Section 4,6) and the relevant bit in the File
Protection Code (see Section 4,1,4),
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Command Formats

The FINISH command needs mno argument, 1lts fomrmat is there
fore simply?

FI[INISH! <CR>

Apart from the averall restriction that no proaram ecan be
foaded, this command can bhe given at anv time,

Gemeral Descriptiont

The FINISH processor uses a similap technique tn that dese
cribed for LOGIN {n the last section in ordar te orint the
time of final loq=off for user reference, It then detere
mines the svstemedevice from the first entry in the DD_ (see
Sectinon 2.1.3) through fts SVY cofntery by table IJookeup,
this is econverted to the address of the acprooriate hardware
register as supplied to the ROM pbootgstrap (see "Starting
Procedure"” {n the Programmers Handhook), The hoot {s actu=
allv accomplished throuah an embedded versiomn 0f the ROM se~
quence,

As noted above, this completely refreshes the memory loade
{mg, ,in particular removine anv currentiv loagede={nm users
ident{fication, However {t algo clears DATE eond TOD, 8o
that every user 13 not obliged to reset these, the FINISH
procesgor does not call for the boot until {t has saved the
present entries out of harms way shove the top of TMON (asw
sumed XX7400 {¢ correctly linked for XIT loading « gsee Sece
tions 5,5 and 8,1.2), They are ther restored bv the Mon{tor
{nftial{zation routine discussed {n Sectiorn 2.1,.4,

Ex{t State:

No reaister or stack state {s relevant,

Detailed Pprocessing?

The processing of a FINISH command {s sqain aquite straighte
forward as shown below = hence no 111ustfation:

1, Call WRITE to print "TIMEL" yoon the ecommand oute
out dataset, Move "TI <CR>" {nto the commend {mout
buffer and throuah the Interoreter call the TIME
command orocessor (see Section 6.,4.7) to outout the
TOD stored {mn the 3SVT,

Save the current SVT entrieg for DATE and TOD
starting at lYocati{on XX7400, using the content of

RV
[}
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CSA (top of memory) in the SVYT to camnute this,
(see Section 2.1.

1. Get the name of the systemedeyice fram the DOL and
by table Jeoksup determinme ¢the address of {ts
hardware word count reaister,

4, Reauest RESET to clear o'l the hardware reaisters
for the devicesr set {ts word-count to =64 and its
Stetus to 5 (Read & Go for all disks) « this then
reads 64 words from bloeck @ to memorv 7,

5, Noit on the device done flag and repeat from sten 4
if hardware errors are reported, 1f satisfactory,
ao to location @ to execute the routime loaded =
assumed the Monitor Loader (see Section 8,2,2,4)

6.5.3 The RUN & GET Commands

The RUN_end GET commands oorform the same basic fUnet|on -
that of initiatina the 1loadina of yser orograms, It was
shown {n Section 5,1 that the loed ocropar is affected by two
nonepesident modules LDOR and LD2 operatina fram within the
restricted environment of the MSB, To simpliéy their task,
a1l the oreliminary work {s carried out by the TMON routine
which processes the two commands {nftially amnd which thuys
has more faci{lity, This RUN/GET orocegsor {s therefore res-
ponsihle for decoding the {nput scecification and for enmsure
ing that the orogram {s available as specified, Further, it
undertakes the readinag of the first part of the prooram moe
dule and the extraction and storaqe of the aeneral contro!
{nformation at its front, Herce the actual Loeder meed then
be concerred merely with the processing of the data for the
proaram ftself,

Command Formats

The genera) foarmat for both commands (g the same, {.e.

RUN) Dataset Snecifier <CR>
GELT) Dataset Specifier <CR>

Where "Dataset Specifier" complies with the requirements and
rules for Command Strimg Interpreter inout = but without
awitches ard with scace, heime a valid keyboard delimiter,
not {amored (see Sectiom 5,4), mamely!

[Deviecet) [Filemame[.Extensiant [UIC])
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"Filename" must, of course, be oresent {f the device {s any
form of bPbulk storsce medium (imnelyding maanetic taoe),
Otherwise the following default conditions spolv, as further
explained {m the mext paragraohg

a, Device s the gvgtemedevice
b, Extension & mayll or LDA

e, UIC = the Voaged={mn user or the System [1,1},

Genera) Doacriotionl

As noted above, one orocessor handles both RUN gnd GET, 1Its
two entry points merely set & switch aporopriately to show
the Losder later whether or not to stapt the proarem auto=
matically, CSI {s first called to perform the {nput decod=
ing ooeration, (The {nout buffer used by TMAN {s already
set up to {meclude the reauired workspgce, CMDBUF = gee Sec~
tion 5,4). Provided that some arqument has been entered,
the RIN/GFT processor first checks that the scecified device
exists within the system as shown bv the DDL, It then wuses
the T/0 call ,LLOOK to veri{fy the ex{stence of the f{le on
true file~structyred devices or the abliity of & nonefile
device to provide {mout,

For the former case, the following search algsrithm {s ysed
(1)1

1, 1f no "UIC" is given, four attemots mav be made to
find the file o3 follows?

s, "Filename,Fxtension" for the loaged={n user
b, "Filename.,Fxtensienm" undep the Svatem Ii{,1)

e, "Filename" replaced by "Filemname,LDA" as for
(a) and (b)

2, No substitution of "System" ocecurs §f "UIC" is eox=
olicitly stipulated = honce only two trials occur?

1« This appiies only for full f{le=structured devicest it
does nmot currently include magnetic teoce, In its case, the
correct complete specification myst be entered as no orelim=
inary search is carried out = since this may {mvelve an ene
tire rass across the tace (see Section 4,7),
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A, "Filemame,Extension" for the smecified yser

he "Filename,LDA" reolacina "Filename" for the
specified user,

It the f{le cannot be found or the device canmnot supoort {ine
put, the command {s rejected bv en aporapriate message
throuah the Soeci{al Driver, as moted in the {ntroduction to
Seztion 6.5.2, and the TMAN general roytine is recalled,

Otherwise the RUN/GET processer closes and releases all the
TMON Adatasets currently linked (ENM be{ng set to ensyre core
rect huffer=release = see see Section 6,5.,1), With the svse
tem then restored to normal state, {,e, true FOM (gince no
more ore=load DAT entries can be made), keyboard Listener
re=l{mnked to the kevboard interrunt vector (alss see Section
6.5.1) and the Monjtor/User switech temporari{ly set to opro-
gram run=state (to allow standard keyboard resconses to load
failure = now reported through EDPe see Chaoter 7), RUN/GET
re-initializes one dateset fer the proaram modyle, It clae
ims an aporopriate buffer for the device by a direct col) to
the Memitor S.GTB subroutine, if the device is
tileestructured or vis ,OPEN otherwise

Using ,TRAN, it then reads data from the program.modyle {nto
this puffer, until {t has beern able to extract the LOMD
block (see Section 5,1) and store relevant data frem {t {n
the SVT or on the stack, ({r the case of codes i{dent{fying
additioral Momitor modules also to be loaded) Finally {t ase
tablishes the interface reauired by the Loader and calls {¢
by EMT 61, As noted in the previous parsaraph, errers de=
tected during this orocess are recorted as fata) (F022 s mo=
dule format {ncorrect = no COMDs FR23 = prograw too large
for the avallable core), The oocerator must them KILL the
load to continue,

Exit Statey

Registers and stack state required by the loader were detae=
{led in the {ntroduction to Sectiom 5.1,

Similarly {f the command i{s relected through the Special

Driver and TMNN prooer is recalled, conditisns are as des=
cribed in the general introduction to Section 6,5,2,

Detailed Descriptions

The RI!N/GET processor is {llustrated at Fiaure 6=16, Its
basic outline follows?

1, Set a switch to indicate RUN/GET (7%sthe 1atter),
Reset EOM to the bottom of buffers and relimk the
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Listener to the kevboasrd interrupt vector (see Sec~
tiomn 6.5,1), Remenable kevboard faterrunts an+d re=
set MUS in the SVT te show proaram {a and rynming
ri,11 {in case arrors occur for ENP raportimg (see
Section 2.,1,1 amd Chapter 7).,

Reshuffie the conmand string to leave only the are
Aument, at the same time converting snace to comwma
te trep syntax errors, Lall CSX to aralvse the are
aument syntax (see Section 5,4,1), Then set uo a
CSIleblock on the stack and call CSM to Dprecare o
Lirkebloex and F{le=block based unomn the araument,
It errors are detected at either call or nro araue
megnt {s entered, go to steo 7 to exit through the
Specia) NDriver for "Faulty Symtax",

Through its pointer in the SVT, search the DNL for
the device soecified (automaticolly becomes
system=device through CSI {f nore {s afven), If
nonsexistent, similarly exit for "IVlagal Device",
Ntherwise call ,INIT om the orepasred dataset (1),

Call ,LONK to test the existence of the file or the
validity of the device for input, (see Section
4,6,8), Go to step 8B {f gatisfactorv,

Ntherwise check whether a UIC soecification was
stored in the File=block by CS! (because scecifti=
celly entered), 1f so, temporarily chanae the econ=
tent of ¢the UIC in the SVT to the same scec{fica=~
tion and call ,LNOK sqgain (in case the user {s at=~
tempting to access someone elses file and the re=
auest {s rejected because Read privileges are not
allowed = gee Saection 4,1.,4), 1f the second check
i{s successfyul, deterrine the relationship of the
loaged={n user to the files owner from the !'/ICs,
Provided that the file orotection returned by ,LOOK
indicates relevant rum orivileges, co to steo 8,
Ntherwise check the file extensiony {f null, receat
both checks from step 4 with LNA as a default,

Whem mo UIC is actually specified, recell ,LOOK
with ¢the System UJIC substituted, Go to step 8 (¢

1. +INIT, of course, also performs the deviece check (see

Section

3,2,1,1)¢ HoOwever this miaht then resylt in a sys=

tem erpror (AR23) = somewhat confusimg to the yser especially

whern he

has no knowledae of the internal ooerations at this

time, Hemce RUN/GET forces {ts own diaanostie,



DOSE  ANN PAGE [ 87

successful, Repeat both checks from steo 4 with @
nyll Extension replaced by DA

7. Should all the checks fail, set up for "No File"
erint, Reverse the actions of stap | to restore
the systemegtate as reauired by TMON and call the
Special ODriver to actior the message, Revert to
the general routine on completion,

8, 1¢f the {mput s thus now acceoteble, release al!
datesets currentlyv set up (aiso ,CLNSE reauired on
command inoyt = gimece orjainglly ooened), Reset
EOM to 1{ts true position and alsoe TOB and {ts
stackestop., (By the manfpulation noted in Section
6.5,1, the first two are held above the dummy DAT
and byffer ares).(1)

9, Refrnitialize a dataset for the load, Ceall ,STAT
(see Sectiorn 3,2,4.2) to determine the associated
device charascteri{sties, If the drivaer Faci{lity Ine
dicator shows @8 file=gtructured device, determine
its standard buffer size (see Section 3.3,1) and
call the Meniter S.GTB routine to orovide the mee
cessary buffer (see Section 2,4,2), Precare o
TRAN=block aporopriastelvy (see Section 3,2,1,2),
Remember the file type as returmed bv ,LOO9K and
whether the device {s DECtspe from the driver indie
cstor, Set mointers to force a buffer~fill and qo
to sten 11,

10. When the device {s not f{le=gtructured, call ,0=
PEN, mainly to wutilize any driver faciiity for
checking device=readiness (see Section 3.3) and ale
so_ to Qqet automatic buffer allocation and a first
buffer {11 (see Section 3.2.2.1). From the DDB
deta for the dataset, nrepare a TRANeblock as above
(see Section 3,1.2.3), When the ,OPFN {s complete,
set pointers to the buffer, check for magnetic taoce
(also from the driver imdicator). Since Pro buffer
i1 aytomatically occurs {n 1ts case (see Section
4,7) reset pointers to force this,

11, Process data from the buffer, a word at & time, as
follows = see Sectiorn 5,1 for details of Jormat for
the COMD expectedt

1. This step {s followed on the li{stina by a oossible RWN
move = see "Comment" {n Section 6.5.1.
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lIgrore Yeading nulls

Check the first nome? word., If mot 1, as re=
auired by formatted binarv mode (see Section
3,2.2,2), call "read" error (F221) throuah EDP
(see Chapter 7)

Store the Line Byte Count and {gmore dummy Load
Agdress

Check the mext word, If §t (s net 3401 (COMD
code 1 with 7 waprds following), call "Format
Error" (F222)

Save the Proaram Loedepoint and cheack Size, If
the ultimate end {s above available memory,
call "Too Large Error" (FB23), Ntherwise store
the load=point at PLA in the SVT (see Section
2,1.1) and similarly the Proaram Start gnd 00T
Start acddresses at PSA and DSA, TIf RUN s re=
auested, store PSA {n the RUN/GET switeh (see
steo 1)0

If the relocation flag is set (currently not
cossible), call "Format Error" as above,
Otherwise store "Program Name" {(n the 8VT,

Prepare to store a 1ist of the additiona! Moni-
tor routines to be loaded on the stack, 1f the
next word eontaims a bvte of 2 with g nmone0
high=byte, store the latter as a counter and
move the following words onte the staek unti)
the ecounter runs oOUt,

I1f the next word {9 @, the end at the CNMD (s
reached, So save the total mumber of words
moved on the stack for lcader use and go to
steo 13,

At each of the above steps (t) thrauah (h), ac=
cumylate o bvte checksum gnd decrement the byte
count for the 1{re, seved at (c), If this goes
?, verify the checksum and ea1l "Read Error"
(FP21) or failure, ONtherwise reseat steos "a"
through "c" and resume from "g",

. Sheu'ld the data in the buffer rum out, ecall ,LTRAN
and

WAIT for a retil) (or $i1) {¢ forced above),

orovided that no EOD was seen at the last transfer
(this should never hapoen = {¢ it does call "Format
Error" (F322))., On completions, adlust the buffer

end

{1+ mot completely filled (EOD rmow set),

Prepare the Device Bloek # {n the TRAN=bDlock for

'
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next time, as follows and themn resuma from sten 111

a, Increment current Hlock (f the device is
file=structured and the f{le ftsel¢ {s contiau=
ous (see Section 4,1,1,2) = {f ¢the device (s
not file=structured, this alss occurs but {s
irrelevanrt,

by, If the {mrput fs a Yinked file (see Section
4,1,1,3), extract the next 1{nkeword =« set EOD
for naxt time {f {t is O,

c. 1If the Yink is meqative and the device {s DECe
tare, adJust for reverse tapee=motiomn (see Sec~
tiom 4,2,3)

Ensure that the final COMD checksum {8 correct
(F721 error {f not), Then complete Regigter and
stack state preparation required by the_Leader,
(Movina amy FOD marker {nto the DNDB for later
refererce) and call EMT 6%,
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CHAPTER 7
ERROR HANDLING

It hag beer noted at varioaus places {m this Mamua) that re=
cognitien of some error condition cam result in a call for
the printina of o diacnostic messace at the corsole ty=
pewr{ter, _The orimtimg service {s provided centrally bv @
speecial Momitor module amd {s used by the Momitor and the
System Programs., The pursose of this charter {s to describe
this service,

gection 7.1 explains the ecoding scheme used tn identify the
errors, Sectionm 7,2 shows how the specia) module (s brought
{mte memory and the module {tsels s outlimad {n section
7.3,

7.1 Tyees & Errer

The Proarammer's Hemdbook shows that a)) errors henrdled by
the Djaencstie Print routine sppesr as an {dentifvimg mumber
prefingd bv a code letter followed by an {tem of support {n=
formation, e,qa,

Fae? 23462

meln!ng thnt em 1/0 request was made from 1oeation 23482 for
8 Service for whieh nmo buffer room eould be foumd.

The pyrcose of the code letter s to imform the user of the
seriousness of the error and to 1nd1cate the followsun ace
tiom takem by the Momitor. Irtermally it {s resresented by
a number which forms the highwerder byte of a word of which
the error rumber (s the low=order bvte, The code number s
ever for errors which are more adviserv than drnst(c or
whieh the proaram can handle i{tself, For these, therefore,
the oroarsm s recalled after the messace has beemn printed
and processing continues, The odd rumber eodes are reserved
for aerrors which at best need some exterrma! remedial action
and at worst mean normal oprogram contimuation {s out of the
auestion,

The codes ecurrently assigned are!

8, Inmformational (I) = this goes not sianify an error
eondition {(m the strictest sense, 1Tt allows usage
of the orint routime bv a program wishima to moti{fy
the operator of f{ts current state, e,0, A Step
mumber {8 orinted in this way by @ runrning FORTRAN
program before it exits te the Meniter,
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1, Actiom (A) e this jndicateo that the operator must
perform gsome rectifvimg orocess befare the orogram
cer oroceed, such as correctly setting Uup a davice
needed by the proaram, 1f the operator requires
resymption, he can effeet thig byv entering a con=
sole CONTINUE command. The orogram is them contine
ued immadiatelv fellowing the orint reauest,

2, warnina (W) = this {s mainmly providen for the use
of p©programs which need to {mform the user that his
results mav he susoceet but {n the meantime processe
fma continues, for {(mstamnce, whem LTNK=i{1 enters
the second pess of a 1ink operation with seme qlo=
bal references sti{l]l umrdefinmed,

3, Fatal (F) = this shows that the error is teo seris
ous to allew resumptiom, Tt usually meanrs thet the
Mom{tor has cdetected some hardware or software
oroblem which camnot be corrected I(mmediately,
Fellowima such an error, the proaram must be starte
ed afresh bv a congole REGIN or RESTART or {t must
be removed from memory with a KILL,

4, System Program Error (8) = this {s used by s System
Program which canmnot proceed with {ts current task
but may be sble to accept a mew One after some form
of re=i{nftialization, e,a, because of am inmnvalid
command string {mput,

The complete ramge of the errors Within these categories s
Yisted im the Programmer's Handbook,

5, Real=Time Eprer (R) == gee RSX manmua)l,

1.2 Callinma Diaqnoatic Print

Whemever a Mgnitor routime or Svstem Ppogram needs to re=
auest the diagnostic oprimtinag service, it must supply the
code amd mumper for the error ard also the suopart {mformae
tion to be {meluded im the messace, These items are poassed
on the stack, The cal]l {tself {s made by an 10T imstruction
{r{itially, @,0, the full seaquemnce might be as followsi

MOV (PCY+,=(8P) 1PASS DEVICE NAME
, JRADSA 'DT!
& MOV (PC)+,=(8P) 1SHOW 'DFVICE NOT READY!
? "3 .aYTE 2'1 ’I.Eo ACTIUN ‘2
- 107 1CALL ERROR PRTNT
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The reason for this use of 10T is that it provides immediate
access to a special cheekimng routinme which {s Josded with
the nermancntlv resident Monitor, as oart of the {nitialize~
t!on module described in sectionm 2.1.4. In aont!cu!ar. the
ultimate error messasge = coded @,8 = which sianifies
hardware fn11uro of the svstemadevice, must be (ntercepted
linco there {8 then no point {n tryina to brimg the Diaanoss
tic Print module from that sare svstemmdevice, Thus {f this
ePror (s detected, the monitorimg routinme halts the svstem,

This specia) routine is also entered directly as & result of
{1lege) trapoing throuah unused vectors {n the memory locaw
tions below 400, It was also neted {n section 2,1,4 that
the Non1tor 1n12101120tion routine storas a va1uo {n the
gcd!t!on code positions {n each vector status werd and this
{s of course combined with the trap priority level set at 7,
The routine moves this stetus to the stack as an error
AUMber with o high byte set at 3, thus preducira & valid fee
te) error code, The Vast entry on the stack at this time {s
the PC content saved bv the traoy thig sutomaticelly serves
a8 usaful supbert {nformation. For eomaatib*11ty with the
norme] error cal) through 10T, whieh {tself causes s PC and
status save, two words are then 'pushed' ento the steeck {n
the direct entry case, (see Fiaure 7=}1)

The Disenostie Print module is celled bv tha gpecial routine
by means of EMT 32, Because of {ts code it {s brought inte
the lubQQdinrv Kevboard, Swep Fuffer. Thus as noted {mn gecw
tiom _2:3.1, it {s possible for diaanosgtie orint calls to be
made frem othor routires temporarily resident in the main
Swap Buffer, thouah not by the processors within the Key=
board Lanauage (As shown in sectior 6.4, these therefore
handle their own errors)(l)

1. A problem cem arise, however, {f an Error Diasanostie
Print {s called from an {nterrupt, (because, for instance, »
driver has detected some hardware failyure {n {ts device), at
the same time that a_keybecard command (s being pProcessed,
The resulting conflict for the use of the KS® canmot cure
rentlv be resolved, Hence the user is .dvlued to take care
{n his kevbeard ussae while e!her 1/0 tranafena ere yndere
way: pasrticularlvy on the more complex bulkestarage devices
(see "Gettimg DOS on the A{pr" DEC=11=8YDD=D),
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7.3 Diagnestic Print Routine (FDP)

The Discnostie Print routine has two mgin fumetionst

s. To sonvert the error code and its sucport (ne
formatien into the goprooprfete ASCII strina and
dispateh ft to the console typewriter,

B, To eontrol fellowwsup action o8 dicteted by the
error code.

Call Secuence!
EDP {s simply ecalled byt
EMT 32

However {t expects @ stack state as digecussed {n the previs
ous sectien.

PPOCCQ.%HG!

The seauence of operstions {s_ auite straishtforward and
therefore requires me {1justration, The hasie steps aret

1. Save the contrel status of the console typewrliter,
to enable 1{ts _regtoration oefter the message has
been printedy wait for gny chpracter currently bee
{na outout to he finlshed (1)

2., Output CR/LF fo)llowad by the errer code letter dere
fved by simple table looksup based on the code
number,

3. Cenvert both the error number and sucport {nformae
tiomn 1{imto octal ASCII, using an embedded routine,
(since the mormal Swap Buffer mav not be availeble
for use by the Conversion Utilit{es reutine des=
eribed in seetion 5.3,), Print the _resulting vee
fues with a dividine gsoace and finally a second
CR/LF.

4, Check the error code. 1If it (s even (see section
7.1), restore the tyvewpiter gstatus gnd the orogran

1. 1% the error s colled in the middie of a line of oute
put, the message will in fact (mtervene.

~—r
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Reaisters saved by the EMT call and remove both the

return PC and status anrd the call arquments from
the stack, Free the KSB and receal)l the program,

5., For odd codes, orint 'S' to wern the ocerator that
command inout js oxnoctcd (see section 6.1) and set
the Keyboard Listener inBut underwav switeh (see
section 6.3) to forece accenptanrce of that imout
without CTRL/C., Also transfer the saved typewr{ter
status to the Keyboard Listener (unless the latter
already hes & saved value = {ndicating that the er=
ror message has 1nterruo!ed the oroeess!nq of a
command (1))

8, Save the proaram return addpress in the SVT (WRA)
and replace it on the staclk with the address of the
System wait Loop in the SVT (gee section 2,1,1) =
this {s actually a switeh of the contents of wnA as
in the console WAIT ecommand (see section 6,3),
Ajso clear the orierity saved om the staek teo pro=
vide for lowe=level waiting,

7. Set the Mon{tor/User switch in the SVT te show the
erogram to be {n & wait state (l.e, =1,1), For
f.tal error (code 3) show it alse te be stepeod te
orevent acceptance of a kevboard CANTINUE ({,e,
e{,s1) o gee Section 6,3,3.

8, Return to step 4, to clean=up the stack, free the
KSB and exit to the System Wait Loop with Reafsters
reset to thoir content prior to the error call {n
readiness for orogram resumption should a console
CONTINUE be acceotable ('A' eprors)

Comments!

The Disanoestie Print routine {n {ts present form s not
rementpant {n any sense, Becasuse of this, it must alwevs be
brought from the svatem-doche so that it can be nprotected
by SAM as shown {n sectinan 2.3, Moreover any device {nter=
rupt must _be deemed a potential source of another error mesn»
sage, If this occurred while a nreviouo megssace were heing
processeds, the system would hana while SAM waited for the
KSB te te freed = an 1mno.s!b1e event when the orint routine
could net regain control to cemplete fes first task, Hemce
presentlys the print routime also locks the system by maine=
taining the priority level of 7 set by the origimal 107
call, This obviously may mear aporoximatelv s seconrd during

i« Amy command currently be!ng {mput at this time wil) {n
fact be l1ost, since the setti{ng of the i{nput underway switeh
a8 roted will gffect{vely delete the string ss fer entered,



D087 ,RNO page T8

whieh ne int.rruot can bhe _sccepted, The user should there=~
fore be perticularly cereful to ovo!d foreseeable error cone
ditieme, (¢ he ceannot afford to have device asccess prevented
for this seriod,

It should o1a0 he noted that the current method fs Viable to
change, The coding svstem was ariginally desigred to pro=
vide 8 form of sccess to a file of errer messages stored on
the gsvstem=device, with no restriction uoon the smount of
additiora! sydpert information needed {n each case, It {s
enlv set ot one {tenm for the time being for the sake of sime
plicity_{in the earlier stages of NOS development, isers
ehor.for. who wish to produce proarams which s180 call the
Disanostie Print routine mav do so hut they must then be
preoared ¢to amend these nrograms should the original intens
tion be implemented later,
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CHAPTER 8

MONITOR GENERATION

and
MODIFICATION

The ear)lier cheoters have shown that the D08 Monmiter conew
sists of an In=core contro! section suoported by i{ndividua)
processina modules stored withimn a Library on the system
device, It {s the ohject of this chapter to deseribe how
the svgtem ig bui{lt orfainally {nto this form end then to
discuss the orocedures bv which {t may be extended or modie
tied,

Memiter gereration beaims with the assembly of the module
sources and their subseauent V{mkimng, Section 8,1 {dentie
fies the reauirements for these ¢two gsteaes, Section 8,2
them explains the actua) building of the system=device Lie
brary. Sectior 8,3 {8 conmcerrmed with the probhlems of pree
parima _and cheecking out mew or replacement mncdules orior to
their fimal {mnclusiom {m the system,

8,1 Mom{tor Modyle Preparation

In Chapter 1, {t was roted that a major feature of the Monie
tor {a the fact that each routine {8 a completely
stardeglone module at the sourceslevel, The type of disk
beimg used as a systemedevice and the extent o0f the permane
ently resident Monitor Section, however, require that the
modules gare correctly assembled and linked before thev are
{ncluded in the system, These operations are therefore (1=
ustrated {n the followina paraaraphs.,

8.1.1 Module Assembly

The imdivigua! Mon{tor modules currentiy available ¢through
the DEC Proaram Library are listed at Fiqure B=1, (Refer to
"Agsemblimng the NOS scurce Programs”, NECe1{«SXDAeND,) They
are all precared for oracess{ing by the D008 Asgsembler,
PAL=11R, ag described imn the relevant Programmine Manua!
(DEC=11#ASDC=D), Im ceneral, each {8 simply assembled
alonet thus assumina » CECtape source, bimary outout om the
systemedevice and l{stimas on a Yime=primnter, the mecessary
command strimg to the Assembler miaht hel

#RMON2 ,0BJ,LPt,/PA12<DTIIRMON2 ,PALLSCR>
There are Peyertheless two types of exceptiont

1, Systemsdevice Driver = this must eveecute special
seauemnces which do mot apply {(f the same device {s
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used as  an ordinary perinheral  {n a

differentiyehased system, As _rmoted {m Sectionr
3.3.4, the driver source {s conditionalized for the

two versionst the correct one (s 1dehf141ed by the
sresence or absence of a def1n1t1on for the paramee
ter SYSOV at assembly, 1If this {s amitted, a mor=
ma! driver is obtained, The systemedevice driver
recauires the followirg oroceduret

#NF,O0RJ,LPt,/PAS2<KBg/PALL,NTIINF, PALCCR>

SYSNvegeCR> JENTER DEFINITINAN VIA 'KB!?
AaC

JEND <«CR> $SIGNAL END OF INPUT

<CR> ) (SFE SECTINN 6,4,3)

2, Kevboard Command Lasmcusqge = ag rentiomed {n Secw=
tiors 6.2,3 armd 6.2.4, {ndexing and overlayina op=
erationrs neceogitate sceci{al assembly to reflect
the type of disk §n use as & systemedevice beacause
of varvyimg blockesize, This aaain meanms the entry
of the atprooriste paremeters) they are orovided on
secarate source modulest KBIPAR,PAL for RFi{{ and
RC1] disksy KBIPAR,4DK for RKit, For the modules
marked '#! {m Fiaure 8=1, the commard string format
miaht therefore be!

#KBL,LPt1,/PA12<DT3I1KBIPAR,PAL/PAL1,KBL<CR>

8,4.2 Medule Linking

The ba;ie moepitor gtructure for an installation {s {n fact
determingd whem the assembled medules are converted into low
ad format by the NOS Linker, LINK=11 (see the relevant Pro=
gremmime Mamual, DOEC=11«ZLDCeD), At this time also, the
Keyhoard Comrmand Lamngueagae {8 complietely set=un, The se-
cuerce for linking iIndicated in the followina operations {s
recommended particularly {f the outout {s to pacer tace
({.es Device 'PP') = see mext sections

8.1.2.1 Res{dent Monitél

The modules which together form the Dpermanently resident
Monitor section for an installatfon are linked {nto ome load
{maqe {n order to completa direct references and 1nitia11v
precare the Momitor tahles (see Section 2, 1) Because this
imsae contains the correct settinas for the fixed vector lo=
cations 4%«57, {t must be orfeined at locetion B, Hermece the
command strimg to LINKel]l for the essentielly residemt moe
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dules, discussed in Chaotar 2, miaht be as follows!

‘R"ONoLPi‘RHONlF-R"ONZ.R"ONSpRNONS:hF,PWN,CLﬁCK/Rgﬂ<CR>
$RMONG/E<CR>

The following poeints should be moteds

1, RMON1, containina the Men{tor tables rust come
first (see Section 2.1,1), Moreover, this current=
lv {s system=device dependent, in order to orovide
the prooer first entry {(n the DNL (see Sectionm
2,1,3)e (Hence 3 versions are available: RMONIF
for RF11, RMONIC for RC131, RMONiK for RK11)

2, DF (or DC or DK) as the system=device driver must
he assembled as noted in the previous section,

3, RWN (the (READ/.4RITE processor) {s oresentlv a ne=
cessary {(nmeclusion for reasons alvem {m Section
3,2,2,2,

4, CLOCK can be omitted if the cenfiguration does not
inelude a Yinemclock.

S5, RMONG, as steted {n Sectien 2,1,4, must _come lasf
since {t containg the once=opnly {nitialization se-
auence.

As 1mal$od by these motes, the order of the intermediate mo=
dules s 1mmotor1.1. Moreover, the l{st can be extended teo
{nelude other modules which a perticular user wishes to be
elways {mn _core, That user meed merely insert the modules
concerneds for the aperooriate global 1inks have already
beern established {m the MRT (or DDL for device drivers) =
see Sqctions 2,1,2 end 2,1,3, However, he {s referred to
the comments on rcsidoncv {n the aporepriate descriotive
sections in case there are restrictiong on such useaace (Key=
board Commgnd Medules amd Diacnostie Ppint, especially),

p.i;z;g; The Transient Monitor

It was showr that the proaram exit modyle excects the tran=
slent Momitor saction to be correctly linked with a top at
17400 ard relocates it to the uoper end of available memory
on this basis (see Soetien 5.5), Seetion 6,5 also 1nd1cated
theat am embedded versior of the ,READ/, WRITE nrocessor is a
requirement, The resulting ecommand string {nput In this
cese is as followss

#TMON,LPE<TMON,RWN/T117400/E<CR>
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TMON muét come first, to be recognized by MODS,

8.1.2.3 Kevboard Lanausge

The assemblv process for the Kevbosrd Lancuage modules noted
{n Sectien 8,1,1 serves to orepare each overlayima module in
the riaght form and to structure the Interereter Index acoro=
priatelv, However as pointed out {n Section 6,2,3, this In-
dex is depenrgdent upon the fact thet the modules econrcerned
are. l{rnked together in o fixed secuence, Hence the ecommand
strina is_as follows (en origin at @ ig advisedy module KBL
beinmg uniauely called by {ts own EMT code Is excluded = see
Section 6.2.1)13

#KBY.LP3<KBl,KBY,DA,KBY,S8A,KRI , KB,KBY,0D/B3sB<CR>
#KBI.BE,KBI.KI,KB!.TI,KB!,NO,KBI.AS,KBI.DU/E<CP>

8.1.2.4 Other Modules

The remaininrg modules whieh will mormally reside emly with{n
the systemmdevice Library must be {ndi{vidually l{nked since
thereofter their only {dentiffcetion ts thetr Title
(tromgmitted by LINK=11 as "Progrem Ngme" = ses Section 5,1
and Fligure 12), Acsin an origin at @ {s recommended as!

#INR,LP3<INR/RSP/E<CR>

$RLS,LPI<RL8/B310/E<CR>
ete,

8.2 System Building

Once al! the modules have been ){nked es deseribed {n the
last sectien, the actual process of setting up the systenm
can begin, The fins! obhjective (s a orocerly established
Library on the svstemedevice {n the format {llustrated et
Figure 1=2, 1In genersl, the 1inkad mogules con be stored
within thi{s Library {n any order, with the following excep=
tionms!

a, The Monitor RNM Rootstreo assumes that the
first module (s the permgnertly resident Monis=
tor {mage, (see Section £,2,2)

b, The Proqram Exit mbdu!e. X171, oxatctn the tran=
sient Moni{ter Section to come second (see Sec=
tion 5.5).,
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The L(br.ry build is effected by a scecisl System Loader,

8YSLOD, which (s described {n Section 8,2.2, This oroaram
can accept paceretane {nput frorm device 'PR'_ and provided
that the_ suyagested sequence for linking noted in Section
8.1.,2 is followed, the resultina output {s immediately ready
for SYSLOD. However DECtape {s alsp acceptahle, Section
8.2.1 disecusses methods of oreparina this,

8.2.1 Setting up @ Svstem Dcctngg

It {s shown {n Sectior B,2,2 that the System Loader reauires
onrlyv a successi{ive strinag of the modules to he incoroorated
{nto the svotem-daviee Librarv, On DECtare, th!s strina (s
o file, MONLIB,SYS, consistino of a concatenation of the ine
dlvidu.1 modules, Basicallv this cen be orepared using the
DOS File Utilities Package, PIP=11 (gee Proaramming Manua!
DEC=11=PIDBeD),

I1¢ the Y{nked modules are the only ones with the extension
«LDA currently {n the user's directory, the concatenation
can be effected in one command strina, However {t should be
noted that the DECtape must be identif{ed with the System as
user, Hemece LOG=IN as 1,11 {s necessary. The seauence of
commands to PIP=il m{aht them bet

#0T73/2E<CR> 1ZERN THE DECTAPF FOR [1,1)
#0TIMONLIR, SYS/FB<x ,LDA[User's own codel <CR>

The use of formatted b1nnry mede {s recommended {n order to
take advamrtaae of {ts vgliditv-checking facility (see Seew
tion 3,2,2,2). Mopeover {t avoids excessive aars between
modules {mn the resulting fi{le, since unformatted bimary
merelv copi{es everythina seen, {mcludina EOF maddina,

An altermative method {s to prepare a series of subsidiary
concatenations first, perhaos alse on the systemedevice,
This method (s useful when other files with ,LDA extensions
exigt withim the ugser's directory (and carnot be deleted),
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Alse, while (¢t mav take longer to enter the {ndividual moe
dyle names {nt{ally, {t does ellow retries Af smaller sec-
tions, rather than repeating the whole oreocess should
trarsfer fatlures occur., Thus a seauence of PIP=1]| onera=~
ticens as bhelow is a possibility:

#RMONA[1,1)/FB<RMAN,LDA, TMON,LDA,KBT ,DACCR>
SRMONR([1,1)/FB<IN? LDA,RLS,LDA,TRA,LDACCR>
#RMONC([1,1]/FB<ete,

This ié then followed bv console commands to 'KILL!,
TFINISH', 'LOGIN [1,11' and acain 'RUN PIP':

#0T1/7E <CR>
#DTSMONL IB,8YS/FBCRMONA,RMONB,RMONC, , , <CR>
SRMONA ,RMONB, RMONC , o oo o /DE<CR>

The resulting DFCtape cen mrow be used by SYSLAD, oprovided
that the latter can be loaded from some alternative device,
As g rule: of course, {t must be assumed that there {8 no
Moniter {mn ecore to help. A peper=tape versionm can utilize
the Paper Tepe System Absolute Loader (see NEf=11=GGPCeN),
However, since a aeneral ourpose bulk=storsge device RO lo=
ader is_a necessary element {n o DOS configuration, for be=
oting the Monitor from the system=device, {t seems reason=
able that this should also be used to 1oed the 8YSL 0D proe
gram from the DECtape, oreferably the one cortaining the
Moniter module file, A Momn{tor DECtace Seteup orogram
(MODS) {s therefore provided,

The usace. of MODS {s descrihed in the document "Gettima NOS
on the Air' (DEC=11«8YDD=D), PRasically it structures a new
DEceoao to eontain the following ftems, using either an old
DECtaeo vers{on oF paper=tane or both as {ts {nout?

a. Core=imgce of the System Loader as a comt{auous
file SYSLON,SYS in blocks 137,

b, Special loeder for this image im bleek @ (where
ft ean be accessed by the ROM Rootatran),

e, MONLIB,SYS as a )linked=fi{le, with forced sto=
raae at the frent end of the tape for s{mpler
hand! {ma,

MODS also has an update facility for modifyina am ex{sting
MONLIB,SYS f{le (see Section B,3).
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8.2.2 Leadina the SystemeDeyice. (SYSLOD)

As noted earlier, the Svstem Loader, SYSLOD, is responsible
for the building of the systemedevice Librarv either from
DECtece or paver tane, when recuired, it alsn performs aen<
eral {ntialization of the system=device es outlined in Sece
tion 4,1, On completion, the user mgy reauest immediate
Monitor, start=up, This sectiomn desecpribes these orerationrs
{n detall and also shows how SYSLND ftgelf s buflt {mitiale
Ive

8.2.2.1 Preparation of SYSLOP

8YSLOD actually operformsg {ts 1/0 by nrorval  Monm{itor
processes: however by {mplicetion the mormal Monitor does
not effectively exist until SYSLOD can be run, The oproblem
i{s solved by leadino an inecore Monitor version containing
all the mogules called by 8YSLOD, This forms the first part
of the load module for SYSLOD on NDECtape or paper=tape and
{9 called to (pitialize (taelf immediately after entry {nto
memory as described {mn Section 2,1,4, At thia time, thouah,
the svstemwdevice cannrot be accessed for MRT ¢t DAL seteun,
Hence_ module RMONS6 {s modified at source level to remove
this feature which {3 conteined in a sybreutine BG,MDI = see
the appropriate listing, It {s replasced by an autematie
call to SYSLOD, {f this has slregdy come from DECtece, or
for {ta loading {f it follows the special resident Monjtor
on the same papertane = see belew, The acprooriete code se=
auence f{st

BG.MDJ3 MOV CSA,RO $SET ABS.LDR START
BIC ¥276,R0 3 CASSUMED AT TNP OF MEMORY)
JMP eRQ 160 TO ARS LOR

BG,MDIs JMP #(PC)+ JENTRY POINT = A SWITCH,,.,

«WORD BG,MDJ sOVERWRITTFN BY 'SYSLOD! START
+END RG.BGN t1.:.IF ON DY THRU MODPS

The whole imaae = resident Momitor and SYSLND = {s maturally
entered at one time {f a NDECtepe is prepared hy 'MODS!,

The Mom{tor module {is linked es described {n Section
8.1.2.1. Assuming that the modified RMONE {s mamed [IMNANAYX,
the relevant _LINK=11 command strings for peaper=tape outout
(recommended for MODS use also) ere

¥PP,LPSCRMONLF,RMON2,RMONI, RMONS ,DF ,RWN/B1P<CR>
#INR,RLS,TRA,OPN,CLS,DT, PR,FOP, LUK CX,FCL<CR>
SRMONEX/E<CR>

As shbwﬁo the aﬁorodriote systemedevice driver and RMNNI
versiemn are mecessary,
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8YSLOD itselt is also device=dependentp {ts source {3 there=
fore corditiomalized eond recuires the ertry 0of o pargreter
et asserbly, (,e, DCs@ or OKs@ (DF (s assumed by default),
Thus the PALe1iR command strima for SYSLOD and subseauent
paremeter entry might bel

#SYSLOD,LP3S,/PAI2<KR,NTIISYSL ONCCR>

DCeACCR> sDEFINE SYSTEM DEVICE 'DC'
aC

« END<CCR> PSIGNAL END OF INPUY

<CR> ) (SEE SECTINON 6,.4.3)

The 1inking of SYSLOD {s strafghtforwards however gso that
error and completion halts may be {dent{fied by thei{r ade
dresses, an orfgin st IPDA0 (s recommended, Advisedly, the
1inked module should be outout to the same cacer tace as the
resident Mon{tor module buflt above (otherwise the automatic
Absolute Losder start cannot be effectives the eperator must
halt the computer and restart at XX7500), Thus the LINKefl
command string {81

#PP1,LP3<SYSLOD/BI3IAA2Q/E<CR>

8.2.2.2 SYSLOD Usage

The duslemodule thus produced or peper=tace can be used di=
rectlv or be processed_into s NECtape core=imace by M0ODS,
In either case the operetina erocedure s fully detalled {n
"Gettine DOS on the A{pr" (DECe11=8YDD=N), On completion,
the Memiter {s booted inte memory as described,

8,2.2.3 SYSLOD Processina

As shown {n Section 8.2.2.1, the loadina of 3YSLOD {s ore=
ceded by that of the specia) {mecope Mom{tor which calls
S8YSLOD as soon as it has inftial{zed 1tself, The funmections
performed bv SYSLOD are then as follows:

1, Buffer Pointer Inftialization = SYSLND performs {ts
{reyt of the Menitor module file orepared as shown
{n the previous sections by nporral ,PEAD whereas
its outout while buildima the system Library uses
«TRAN, The latter {n fact reauires two 4orms. the
modules themselves end the Library Tndex (gsee Fige
ure 1=2), Moreover al) 1/0 is double bkyffered:
herce six buffers {n a1l sre recuired end pointers
are set accordinmalvy (n particular, the first hlock
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perhaps written {8 bloek @ = set te comtain the
Mom{itor Loader (see Seetiom 8,2,2,4),

Iroyt Determination = the first SYSLAD halt allows
the operator to set two console switches?

a., B8it 0 = @ to {indicate ol {mput  from
paverstavet 1 for a8 fiprst {moyt_ from DECtape
(MONLIR,8YS under user [1,1] om unit B),

b, Bi{t 15 = @ te show fmnit{al system=device {n{=
tialization {s to he omitted,

The 1{mput Adataset |inksblock (see Section
3,1.,2,1) {8 adlusted to reflect switch @,
Ca!ls to .INIT ard ,OPENI for fi{le "MOM_1R,8YS"
follow and an outout dataset, associated with
the systeme=deyice, {sg similarly dni{tialized,
1¢ gwiteh {5 (s @, the next eperation is Libra=
ryepbuilid (see 6 kelow),

Disk Cleap » if the uyser {83 startina comnletely
from scratch, 1,8, Switch 15 = 1, SYSLOD must
first determine the capacity of svailable
system=device surface. on  RK11, this is
pre-determined (see Section 4,2,2), However as
shewn {n Section 4,2,1, RF11 and RC11 are treated
ss a continuous surface, regar-diess of the number
cef physical ©olatters 1involved, SYSLOD therefore
uses the hardware facility whiech calls an error for
Normexistent Disk bv attempting to address the be-
ainnina of each ocotent{al nlatter, The resulting
information is stored for later use (see Pext para-
araph) and {s alse set as a control while the whole
disk syrface (s clesred, This (s sccomplished by
an in{t{al transfer at block 2 as mentioned {n (1)
followed by that of an emnty buffer to every third
b1qek (3,6,11,ete) uo the syrface, This s then
repeated over two more passes to clear the {nterme=
diate blocks.

Bitemap Initial{zation « as {ndicated {n Seetion
4,1,3, the available system~device surface {s cone
trolled by anr sporopriete number of hitemae seqe
ments and these are stored at the top end, SYSLOD
writes out the necessery preamble to esach seament
and sets bits to 1 as follows:

8. On the first map, the bits for all bloeks up to
the Hardware Ppotect Lime, {1lustrated at Fige
ure 4=9,
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b, On the last mep, all bits correscordina ¢to
moneexistent blocks

Directory Structure = SYSLND prepsres the basic MFD
eand Svstem UFD deseribed {n Section 4,1,2 as fol=-

Towst

s, MFD¥1 = {n hloek #1, econtaining & 1imk to
MFD#2, JInterleave Factor and mointers to the
bitemao blocks.

b, MFD#2 = {n the bhloek preceding the bit=maps
(see Filaure 4=9), cantainine UFN Tndex enmtries
for the System (user [1,1)) with a directory
starting at block %2 and for a gereral user
(200.,222) with no eurrent UFD oointer,

e. System UFD#{ = {n block ¥2, with a 1ink to
bloek #3 as UFD#2 and with only ene file esta-
blished = a contiguous onme, 'MONLIR!', gstarting
at bloek ¥4 gnd endima at the Hardware Protect
Lire =

Library Build = SYSLOD expects te start the Svstem
Library Index (n block #4 and the first module {n
block #11 ({mrtermediate blocks being reserved for
the permanert MRT ecory = see Section 2,1.,2), The
COMD for the first module s read and 1tl {nformags=
tien is_ transfarred as reayired into the Libhrary
Index byffer (see Section 5,1 and Figure 1=2), At
thig time 'EMT Code' {s not knowmn and s f{lled {n
leter by Menfter 1n1t1o1izatien (see Section
2,1.4), The rest of the module is converted into
its core imace, due allowsnce beina given to the
Program Loed Address at the stort'of each text
block to ensure the recuisite qars, After convers
s{oen the {mage {s written out te successive
system=device hlocks _unrtil the tarmimal Tragnsfer
Block at the end of the linked imane {s seen, At
this poimt, the last block for the module is outout
and the Index buffer {s checked to verify further
entry space, !f any, the mext modu\g {s orocessed
in the same wav, startine from the next
ayster=device bloek, When the Irdex block {s fyll,
the nmext bloeck is limked to it (in the first word
as {(n a norme! linked file) and it {s writtem out,
The next medule {8 then {ndexed in the mew block
and starts from the following bleck, thus produeine
the format {l1lustrated at Fiqure 1=2,

End of Input = {f at any time the ariginsl {inout
erminaten; SYSLOD halts the computer after closing
and relessina the imput dataset, As showm {n "Get=
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ting DOS on the Air", the user then can indicate
further paveretave {rpyt « even after DECtave, {n
order to enter medifi{cations or extensiors = by
setting switch @ to ? end oressing the CONTINUE
switeh, SYSLOP refnitializes the {nout detaset for
1PR! gand orocessina s regumed as showm under (6),
Whemn SYSLOD however detects a 1 {m switch @, {t as~
symes no further {rmput, The last Library Tndex
block {s them writter out and the output dataset {s
released, A ceall to the internal cony of the Mon{=
tor Loader follows = see next section,

It wil) be roted that SYSLOD does not attemot ta check the
seauence of the modules {m the inout file., Hemce the user
must himse)f ensure that the first twoe are RMON and TMON =
a8 sogcified {n the {ntroduction to Section 8,2, Moreover
there (s no rpstrictlon on there being only one ecopy of o
particular module, Therefore as steted {n Section 2,1.4,
replacement modules can merelv be added at the end of the
{mput  enmd these will be used rather than the oriqirals dure
img Monitor {nitialization, The user of course must take
care not to qo bevond the available erea defined by the
Herdwere Protect Lire, At the end of imput halt, RO shows
the nrext block to be used = and thug this {s the velue dis=
plaved as "Deta™ {n & valid halt, Errors in sv3Lon eoera=
tiom are as described in "Getting DOS on the Afp"

8,2.2.4 Manitor Beotine

In the orov!ouo section, it was shown that SYSLAD stores o
Mon{ter Loader 1n 8lock 9@ of the systemedevice. The ROM Bo=
otstrep reads this block (see outline in Seetiorn 6,5,2,2)
end starts asutomaticallv et location 2. The fnitial se-
auence executed bv the Loader {s one which moves the section
porformjna the Monitor load {nto the memory area starting at
37008, in order to leave all lower core for the module to be
entered.

The lasd seauence {8 then entered, This first recuests a
direct _hardware read from block %4 (Library Index #1 = see
last 9cetion). Provided this trangfer is sat{sfactory, the
startimna bloek for the first module {s extpacted from the
Index (see Fiaure 1=2), and this combined with the entry for
size {s set into the hardware Reaisters for » transfer of
the module = sssumed FMON as noted earlier < into memory
stortine at location #, 1If ecein, this {s completed without
error, the Indexestored startine addregs {s set inte the PC
and Memitor in{tializetion commences,

As ind{cated, the losder must drive the device because no
Moniter theoretically exists, Hence the routime, like SYS=
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LOD {s device=denendenrt?! {t must perfopm {(ts owm econversions
from "Systemeplock"” to asctual device Rlock (see Sectiens
4.2.1 and 4,2,2)1 and {t does not use (mterrunts but decends
on flac=testina both te determine completion and to recoge
nize error=detection., 1In the latter case, the comouter (s
halted and the user must trvy the Mon{tor Root afresh,

8,3 Monitor Modifiecation

By mo means has the DOS Monitor so fer descrined {n this
manua) reached {ts final staces of development) moreover {t
is expected thet some users will wish to edapt {ts facilie
ties te their own specific needs, Mopiter modification, as
{ndiceted eariier:, {8 relatively si{mple owing to its modutar
structure. The aim of this section therefore s to assist
those resoonsible for produeing the new or replacement mo=
dules_ reauired, by summarizi{ng their more significant char=
acterigtics ond by {ltustrating some of the prectices found
usefu)l  durina the orepesratior and checkesout of the existing
Momiter.

Basically the modules fell {nmto onme of four cateacries,
whieh are {individually discussed imn sections R,3,1 to 8,3,41

s. Resident Monitbr
be Proaram services
¢, Device drivers

de Kayhoard commands

However {t should again be moted that because all the mo-
dules, with the exceotion of those {n category 1, may be
system=device or core=resident, they myust obssrve the fol=
lowina eommonr rulest

1, Pos{tien={ndependence (s essential,

2. Thre fae111ties of the resident Monitor may be ac=
cesged byt on1v throush the fixed vector leecaticons
40=56 « see Section 2.1,

3, Reaisters or stack may be freely used internally to
a module or between modules as lonq as they are re=
stored to the originel proarsm state at eny time or
for whatever reasor control (s raturmned to that
ppogram,
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4, 1Imoure code, including fixed storaae areas, is pere
missible only (¢ some form of protection against
re-entrancy {s actuallv provided, such as the
foreced JWAIT on {mcomolete I/N (see Section 2,2.1)
or driver=oyeuina (see Section 3,1, 2.4) or (s {m=
nlied bv the {mposition of gsome restriction, e.q,
mnonresresi{dent use onlv,

85, It mey be assumed that the user program takes care
ot {ts own _re=antrancy = {n oerticular preventina
corruption of preseribed data-blecks. oassed to the
Momritor for access or storage, until same requested
service has heen satisfied,

The new moaules should all be prevcared for eheck-out as deg»
eribed {n Section R,1. As far as rossible, 1n1t1¢1 testing
{n=core_ {s advised = the fol!owina sections show how, For
the final stages whieh reauire access from the
systemedevice, the new modules should be added at the end of
the Librarv therough SYSLOD (RMON R TMON excepted), {¢f meed
be without destruction of the other content of the
systemedevice =~ sge Section 8,2, They cam remain so stored
for mnormal usage (unless MODS i- used to update an speoroprie
ate svgtem NECtane) until a complete monitor rehuild becomes
necessary. (1)

8.3.1 PResident Monitor Modules

Modules whieh are known to be always eere-relidnet are not,
of course, 3o oblfeed to be bosition=independent, since
1imking assures correct address evaluatien, provided that
any necessary aloba)l references are indicated, Furthermore
thev are rather easier to echeck out, Their residency,
however:. does make re=entrarcy a matter of areater concern
and {f external access to them {s reauired, the necessary
j{nkace must be provided = perhaps through the System Vector
Table = see Section 2.1,.3.

There {8 also the prohlem of loadina the resident Moniter,
after it has been relinked to {nclude the new module, For
{nfet{al cheek=out., th‘s can be temporarilv sccomplighed (¢
the limked {mage {8 on paceremtane throuah the Paperetape
System Apsolute Loader (see DEC~11=GGPC=D), Im ¢this case,
relecading by the same meang must follow any con.o!e FINTSH
command = see Section 6.5.2,.2. For norme! operation,

1. Befere ceneral release, updating the version number
primted.ss Mor{tor 1dentificaticn after boetina {s suagested
88 a necessary oractice to reflect any revisions {nmtroduced
(module RMONSG),



DOSB,RAND PAGE 814

however:, the res{dent Monitor {maae {n the Library on the
systeredgvice myst be reclaced by the rew version throuah
8YSLOD, Ag poted in Sectionm 8,2, (¢t myst be the fipst mo=
dule, Thys uysers whe make DECtace the SYSLAD {mput must
precare a new file through MOPS {m update mode as shown {n
'Gettlna NOS onm the Alr" (1),

Paper=tspe users should physically examine tha first MANLIR
tape te ¢ind the terminel Trensfer Block for the or{aina!l
RMON module (see Section 5,1) and tear the tace {mmedjatelv
after it., _ SYSLOD {s then executed with the new resident
Menitor as {ts first inout, the second halt of the oriainmel
tape entered next and thereafter as normalliv, While the new
version {s beina tested, NDT=iiR (gee DEC=11=N0NA=D) can be
used im the ususl way,

8.3.2 Ppogram Seryices

As showr {n Section 1.3.1, all! oroaram services are ecalled
by EMTe relevant deta mav be passed on the stack and this
must be removed before the oreaorem is pecalled, The stack
may also be used for data return, FoOr new or revised mo=
dules providing these services, the ¢ollowing points are
particulariv relevantt

i, A mew modyle must be allocated an EMT call code, in
sccordance with the conventions ajvem {n Sections
2,2 end 2,3 (spare slots being elready previded),
{.08

Code @+27 = 1/0 Reguest
cod.s 33-37 = Emeraercv service reeu{rino KSR ysage
Codes 43=77 = Genera! service using M88,

2, Thin new module must also comply with the nmaming
conyent{on at Seetier 1,3,2,1,

3, Call state s as described for transfer of control
from the EMT Handler = see Sectien 2,2.1.

...-...--....-.

1. This facility {s mnot available however for users who
heve DECtepe but mo paper=tape reader other than that on the
ASR=33 Teletyve. The driver for this device does not permit
binarv dats, Thus although MODS {s especially written to
get around this, LINK=11 or PIP=11 canpot be used te produce
{ts necessary {nmout, However, this rea!r!ctiqn applies only
to mod{fications to RMON and TMONy other revisions can be
effected as footmoted imn the rext gection,
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4, Ag potentie) users of Swep Butfers, the rules detas
iled {n Section 2,3,5 must be observad,

S, For 1/0 services!

a. Driver cells must be made through the OQueue
Manager S.,CDB and obhey its conventions = see
Section 3,1,.,2,4,

b, If eontrol {s not returred te the user oroaram
during the trersfer, L WAIT should be called,
perhaps with li{nkeblock limulation. as used {n
the LINIT orocessor (see Sectiom 3, 2,1,1) eor
the File=management modules (see 9eetlons 4,4
through 4,6).

8, Medyles which cannot satisfy their pursose within o
s!nqlo Swap Buffor frame may oossiblv berefit from
one of the overl.vina techniayes d!seusced in efe
ther tha File=mangaement oOperations (see Section
4,3) or the Kevboard Lanaysqge (see Section 6,2),
However the 1lim{tations {n both cases shoyld be
noted,

The new modulo should be assembled a8 shown {n Section
8,1.1., . For the {nitia) steges of check=out, it should be
1{nked snd loaded with {ts test proaram, Before testina be=
oins, however, the relevant MRT slot (see Section 2,1.2)
must be modified to show the module's {(n=core start eddress
(Actuea) Stert+¢2 =« see Section 2,3.1), Assumimg ODTe{iR {s
also Yoaded with the test procrem, & simple way of accessing
the_slot reauired is by means of the SVT (see Section 2,1,1)
a8 follewss

ODTeiiR VEB2A 10DT CALLEN AFTER 'GET!
40/000402<CR> $SVY STARY = ADD 48
446/008466<CR> tMRT START = ADD CODE=x2
SM2/0091385 ¥YXXX <CR> $ENTER NEW INIT, SAY

Thereafter testing under NDT=11R can be corried out {imn the
normal! way as for any {n=core prooram (althouah the user
should aveid setting breakpoints actually on EMT {nstruc=
t(onuj. There {s no need to restore the MRT as this {s aue
tomatically refreshed, when the test ig KILLEND,
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Once the modyle {s apoerently setisfectory when {recore, |t
con be added at the end of the Librery or the system=davice
by 8 fresh SYSLOD, as noted easrlier, for cheekeout under
sweppine conditions (1), . ‘ '
Another ster mav be necessary, thouahs, {f the module {s com=
pletely new, f,e, It uses g oreviously urellecsted EMT call
code, The MRT myst be mod{fied, {n RMON1, to show the moe
dule's glebal mame ard the Meniter {mitielizgtien reutine's
reference sheet {n RMONS must be similarly amended, (see
Section 2,1), This means that a new resident Momitor must
be 1{mnked and alse stored imn the Library es disecussed {n the
previeus section,

s+ Although the user who has onlv ASR=3J paper teape facilie
ties {s gererally at o disadventaqe ot oresent, as feotnoted
in the previous section, he cen add his new module to the
MONLIB,SYS ¢fi{le on DOECtape under PIP o3 follows snd then
8YSLOD in the normal wav (provided that the medule {s only a
reclacement for an existing oret

SLOGIN 1,1<CR>
SRUN PIP<CR>

PIPei]l VOD4A

¥MONLIR,SYS/FBCDTIMQNLIB.SYS)DFIMODULE LDATUTICI<CR>
#DTgMONL1B,8YS/PRIB<CR>

#DTIMONLIB,SYS/DE<CR>

¥DT3/FB<MONLTB,.8YS<CR>
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Cheekine the module now that {ts presence {n memory {s
echempral {8 of course somewhat more d{fficult, The techn{=
cue foumd most satisfectory {s to breakooint the test pro-
aram just orior to the EMT call and then the SAM routine at
the {nstruction which actusllv passes control te the module
wher 1leaded {m the Swas Buffer (currently IMAN2+337) e,aq,
the ONPT=11R sequence miaght be!t

370001 1R JMARK PROGRAM START
42/70040B<CR>  ySVT START « ADN 50
454/0P0646<CR> ¢DDL START = aADNH 6
652/07076A<CR> NDL END ® EMT START

76612R $SET RELOCATINN FACTOR
1,XXX3B JARFAKPNINT THWE TEST PRNG,
2,37218 ’o.o& SAM

1,916 )STARTY THE TEST

B2s1, XXX gTEST BREAK

3P JCONTINUE TO SAM BRFAK
8112,000300 |

118 $SINGLE STEP T0.,.

1P $o0eMODULF START
B8832,7207462

2,46013R §MARK MSB, START

532/001791<CR> jPERHAPS CHECK MRY
3,22/721021<CR> j3,,,AGAINST MQDULE IN MSB

18 Jeos(SEE SECTION 2,3,1)
3,YYY1B $RREAKPOINT THE MODULE
ssen Joeon 2 CONTINUF

Again the module can he tested under ODT=11R contrel, Ome
word of warning howevert all hreakpoints within the module
rUsSt he_removed before it _returns control to the test pro-
gram {f there {s amy possibility thet a different routine
may be broyaht into the Swap Buffer to rerlace (t,
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The format and ooerations expected of a device=driver were
discussed {n Section 3,3, and this referred to the more de-=
teiled descriotion afver as Acoendix G of the Proorammer's
Hamdbook, _Once oprepared, the mew dpriver can be sssembled
and linked for rmrormal usace as shown (n Section 8,1,

As with proaram reguest modules covered (r the last gection,
the deriver should first be Yinked and loaded with {ts test
routine for {n=core checkout, 1In this case the DOL must be
modified to reflect its presence (see Section 2.1.,3), For
this, the use of an exisitra entrv for a device not sctually
{n the contfiguration is recommended, e,0, the NDTe1{R asc~
tfom miaht bet

4%/300433<CR> $SVT START = ADD 50
450/002646<CR> JODL START <« ADD 24
6667063323 31X PR <CR>» sADD 10

676/06320 M3X PP «CP> JADD 10
706/04662%3Y LP DV <LF>» 3;REPLACE

7100003220 XXXXXX<CR> JENTER CORE ADDRESS

The user must .oproar!o!olv set the 1nterruat veetors at
this time, s{mece LINIT onlv does thi{s for 4rivers brouaht
from the Library (see Section 3.2.1.1),

For final cheekout when brought frem the systemedevice, the
new dpeiver may also be added to the end of the Library by
enterina it from pacertape through SYSLOD (see Sectjon 8,2),
At the same time, the DPL {n RMON! must be updated {f meces=
sary, {n much the same way ags the MRT, as indiceted {n the
least Section, No modification of RMON6 howaver s needed,
0DT=11R eontro) for the check=out {s a little simplery the
driver's core locatiomr can be reedily determ!ned {immediately
after the dateset using {t has been ,INITED bv exsmininag the
oaproorioto DOL slot, Drivor break points cam of course ree=
mair unt{) the detaset s ,RLSEd,

The {mp)ementation of a new Keyhoard Commands Aeoends ueen
their {ntended usege, As shown {n Chapter 6, {f o command
can onlv he given whem mno prearsm {s loaded, it (s processed
by a routine embedded in the transient Monitor, On the Oth=
er hand, {f (t can be given at anmv time, {ts nrecessing reuys
time _must be {mecoroorated into the Keyboard Interpreter mo=~
dule for swapping {n as reauired, In meither cose {s the
procedyre, simple, as the following paraqgraphs will showy
Mon{tor extension {n this area by the general user {s not
therefore advised,
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8.3.4.1 New TMON commands

The imnclusion of mew commands which ¢an onlv be effected
when TMON has control! of the machine are fairly simple to
precare since they can assume all normy) Monitar facilites
and caen uyse the provisions of the TMOM general processor
described in Sectian 6,5, Moreover it {s only _TMON  {tse)t
that need be modified.. However echeck=out {s & preblem,
since the use of ODT=11R imolies a loaded proaram and by de=
finiticno this does not exist. Varieus teehnioues were
therefore tried during the devolonmont of the ecurrent vepr=
sionm of TMON = perhars _the simplest is to li{mk ODT=11R to a
TMON modu\o which eontains HALT as {ts first {nstructiom (1)
and store the resultina l{mked imeae in the system=davice
Library es described in Sections 8,1 and 8,2 (2), The HALT
then ,.1lowa the user to restart the machine under NDTe{{R
eontral throuah the consele switches (starting at NONTe{iR
lood-aoint_+ 172). Cheek=out orerstions mav then preceed as
normaliv exceot that & loss of debuagina contro) cam only be
rectified memually, f.e. . The conseole ONT command is not
avei{lable. A new SYSLOD without ODTellR linked must of
coursa follow successful testino,

8,3.4.2 Other Commands

AS moted In the {ntroduction to Section 8,3.,4, mew cOmmands
whiech camn be entered by the operstor et anmy time must be
procesged within the Keyboard Inteppreter (see Section
6.2.3), Net only therefore, must they {mn aemeral observe
the points VY{sted at the start of Section 8,3,2, since they
alse offectively result i{n an EMT cally thev should alse
complv with the econventions discussed In Section 6,2,5,
Moreover, the following consi{derations are also relevantt

s, Module KBRI must be modificd to include any come
cletely new command in {ts {ndex eas indicated
in the comments on the acpropriate 1lstina.

....-----.-.-..

t. It is net expected that TMON exbansion is a likely re-
auirement of @8 user who has ar 8K copfiauration. _The pro=
cess described is almost certainly {moossible im this amount
of available memory.

..O..’-._----_.-.

2. In eractice, the use of MODS to update a system DECtape
{s advised. Paper tepe users (device 'PF' that {s) can use
the same techmnique as that described for RMAN {m Section
8.3.1_ = in this case, the second module of the first MONLIB
tepe (s physically replaced,
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b, The module {tself must handle (ts own ccera=
tions = (¢t cannmot deoend ubon other Mom{tor fae
cef{lities (see Section 6,2,4),

€, It follows from (b) thet overinvina of the sva~
{lable 128eyord KSB {3 espec!allv probable,
Reference to Section 6,2.,3 end the 1!3!1&9 for
a simiter existine command (ASSTYGN perhaps) (s
strongly recemmended, (motina oarticulerly {ts
structure for ensuring correct svatem devices
storage when ssgembled with the correct parame=~
ter tare = see Section 8,1)

Checkout of the new command {s elsc complex, As nroted i{n
Section 6,2,5, the Kevboard Interoreter and its sssociated
modules_camn never be core=residenty hence the composite
Yinked=image must be built from the start (see Section 8,1)
snd 0DT=11R control can Onlv be maintained bagsically through
the SAM entry into the module as {1lustrated {n Section 8,2,
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Ever this reauires some eftort, because of the overlaying

nermaliv effected for the larquaae, The followimg seauence
depicts thi{s (assumimne ODT=11R hes been l1osded as a runnrina

proaram amnd_a breakooint has been set {n SAM as in the exame

ple {n Section 8,2)1

B192,7287300
s P
AB1,2,0003¢20
s P
CBir2,08703022
P
B1§2,200378
g P

Bi132,2070302
g P
.B112,0703@9
P
8132,720300
s P
DBis2,00030¢
;;....
B1y2,R072300
3P

Bi132,700328
118
8832,750
27461 3R
446/466<CR>

yJSER ENTERS CTL/C
sFIRST WBL CALL

ytalt FECHO
§'C!' EcHO
1 <CR>ECHO

yJ<LF>» ECHD

p',! ECHO
§'JSERS FNTERS 'n!?

p'D!' ECHO

gPOLLOWED BY COMMAND
$eee(2 BRFAKS PFR INPUTY
) TERMINAL <CR>ECHO

1< LFECHO

JSINGLE STEP T0,..
TeeoGET KSB,STARTY
$MARK IT

$MRT START = ADD 2%3%

552/000535<CR> JCHECK KBL ENTRY
5854/001021<CR> $CHECK KBI ENTRY
3,=2/700535<CR> 3CONFIRM KBL IN KSB

ls ’ooo& CONTINUE

g P

/7081821 <CR> sCONFIRM kB! IN KSB

s P

/78127 1<CR> sCONFIRM CMD PRNCESSQOR
3,XXX18B 1)SET FIRSY A/P,

P Jees % CONTINUE
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Now the anprooriate processor {s in the KSB, dabugaimg ecan
eontinue as before, Particular care {8 obviously needed,
not te lose controlp the comments on breakpoint removael (n
Section 8.2 ere aqvein relevant, Trapoimg the SAM emtry {(nto
e further overlay can be left to occur naturally {f necessa-
rYr» 0.9

'8 JREMQOVE ALL B/P
2.32018 JRESET AT SAM ENTRY
' 1

8232,%00320 JOVERLAY NOW TN ,,,
3,22/081298<CR> §,,., THOUGH CHECK
3,YYY8B §SEY NEW FIRST A/P
PP fese & CONTINUE

~~
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PRESENT IN DO>-11 MoniTork (vua)
(EmT Call Codes 1n poren"heses)

Sascc Qes-d.enr MNoortor: -
" RenoNIF (RF-1) / Rmoric (Re-1)/Revoriik (RK-1)

RMonNA
RMoN
RMon S
croeK
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mMonNp
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sec (\ cs (1)
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e (h3) GMA (5¢) Den (S4)

FeRk (un) ceq (s1) Aen (55)
FcL 8:2)) cxx ((523 mTo (633
LUK N (853 3y,
N B enm

L. Orher Monitor Secvices: -
GOT (ut) csm &sv LDR gbn
CvT (na X\ T (& e (62
csx (6

5. Ke_jboarc\ Secviees:—
ke (31 IKBT. EC Ko .Mo
ede (32 IKgI.oD K8Ir.AS
wer (33 X 8T . 8 KBI.DU
k8T . DA K8T. XTI Tmon
KEL.sA K&L.T1L

6. Yevice Dowers: —

& from DFEX/DCX X
KS [ = /D /D cR
PR T mT
1)
F;aur'e S-1



CHAPTER 9
SYSTEM PFILE FORMATS

9.1 Obleet Module Format

An ebleet module (s the fundamental umit af imout te
LINK=11. Furthermore, each {nput file specified in the com=
mand string may contain multiele oblect medules, Each obe
Jegt module comtains severa! fumetiona) parts, Twe reauired
parts are the globa! symbol directory (GSD) end text blocks
(TXT). At Yeast one relocation directory (RLD) s also re-
avired, . Normally there are manv R_LD's present, Eech RLD {8
sssocigted solely with the text block whieh immediatolv pre=
cedes_ {t, The optiomel fourth part (mot vet 1me1emented) is
the i{nternal symbol direetorv (ISD), The end of the object
module .is _sdecified by a block containing only the
fendsafemogule” command., Refer to Fiaqure 9ef,
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9.1.1 Oblect Module's Contents

9.1.1.1 Global Svymbo) Directory

The GSD holds al) {nformation necessary te assion abselute
sddresges to all alobal svmbols, te cause the provcer Vibrary
searches and to create the load module's COMD,

The GSD contains three tyoes of global symbels (ir additien
to other tynmes of (nformati{onm svec{fied below)!

1, Pregram sectior mames

2, Definitioms for symbels whieh have been declared to
be entry symbols (emtry points)

3, References to symbols which hgve been declared to
be externgl (extermnal references)

The GSD  must be constructed sueh that omce & oOrogram
section's name has been declared, all the entry symbe! dee
finitions within that section must be declared, The declare
ation of a reference to an extermnal symbo! mav apoeer any=
where {n the GSD, Upon comoleting a section's declarations,
the next orogram section's mame may be declarad,

The GSD wil! germerally consist of severs)! fopmatted binary
Jimes. Each 1ine wil] start with a command indicating that
ft {s a2 part of tho GSD, The first 1ime of the GSO wil)
have the modules's mame, packed in ,RAD52 form, immediately
tollowimg the GSD command. The fel1ow1ng 1ines will have
the GSD ecommand and a contimuation of the GSD data, The GSO
is terminated by a 1ime containing only the GSD termimation
command.,

Every ohJeet module must beaim with a GSD Vime whieh econe
tains at least the oblect module's mame, The remairder of
the G3D, however, may be anvwhere {n the medule, The 1inmnker
will igrore all nom=GSD limes while it is gatheri{ng the GSD,
Refer to flaure 9=2,
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The GSD (s terminated bv the end GSD ohject command,
The entrias im the 63D adhere to the followina eonventionst

1, Every oblect module contains exactly eme GSD,

2, Every symbol (name ) must be presented 8s o double
woerde = This deuble werd represents g nacked ,RADSD
excangi{aon of the symbol's six asci{{ eharacters,
The ¢ipst word holds the peeked recresentation of
the symbol's first three chargcters,

3, Everv entry myst possess s word eontainino tlag in=
formation, The bit _assignments (1nd!v!dua1 t1ecs)
must econform to the followinma specificationst

Bit # Reset/Set

yndefimerd/defined
internal/globa!
sbsolute/relocatable
»2,4,7 not used
- coded occtally as follewst
3 : Anobject module meme ,
-’ isorogrem section mame (,ASECT or
+CSECT assembler directives)
2s{nterna) symbol table name (not
vet {mplemented)
Istronsfer address_ laoe!ficotion
4sgyrbol declaraction
Ss1geca) section rame
Ssversion identificatien

[« K¢ R N7

Note that the hiah order bvte of the fleas i{s used
es & command to ldentify the tvao 0¥ entry, The
Tow order byte (s used to specify sarticuler qualie
ties of the entrv,

4, Evervy program section snd Joce! section entry must
declere the tota)l dimension ({m bytes) of the ene
tire section,
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Every relocatable entry symbol definitionm must
state i{ts defimition, relative to the base of the
section,

A1) entry symbols of a section must fellew the de=
elaration of the section's name, However, externs)
symbol references mav occur spywhere {n the GSD,

The size of & sectior is defiped as follows:
a. The sbsolute section has o size of 0,

be A control section's size i(s one nlus the larae
est reloceatable PC value sssigned durima assem=
blv,

The transfer address {s speciftied {m the GSD g0
that the 1Yinker can imec)ude it {n the COMD of the
load module, If mo trensfer gddress {s specified
in the GSD, _the linker wil) asssume ar oddress of
200091, The first transfer acddress specified wi])
be kept, The exoress{on on the END statement {s
resolved down to a displacement from & proaram sece
tion (or loce)! section) nagme,

Examplet

] +CSECT NAME
A @
Bt @

(of ] MQV  MUMBLE, 8P
[ ]

[ ]

+END C s THE RELOCATYARLE TRANSFER
JADDRESS
$1S DEFINED TN RE THE VALUE OF
s THE BASE OF CONTROL SECTION
P"NAME" PLUS 4,

The Vinker places the fimalized absslute _transfer
addpress in the COMD and in the TRA bloek 0f the o=
ad module,

Refer to Figure 9«3 for am {1lustration of the 68D
without the Blocking Structure,
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9.1.1.2 Text Bloek

Upem {nput te LINKe1{, the text blocks normally eontain
bytes .nd/or words whiech have vet to be determined, That
is, po.!t!enl remain within the text block whooe contents
must be determined bv the arece-oc. of relocation end ){inkw
ing. The contents of these positions_are totally specified
by the, relcecation directory which follows the text bloek,
1! & toxt bloek does mot need modification, them 8am RLD need
not fcllou. Thus, mult(plo text bloeks may occur contiau=
ously {(p the module. Upon inout to the absolute loasder, the
1oad moedule's binary blecks contain golelv absolute binary
1oad data end absolute load sddresses.

Each text bloek must beain with the object command which de=
cleres _thi{s block te be TXT, This command is follewed by o
word whieh ptates the memory location where the first datae
bvyte of this text bleck is to be placed, Thjs word {s folw
fowed bv the body of the text bloeck, Refer to Fiaure 9=4,
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9s1.1.3 Relocation Directory

Relocatjon directories eontain the mecessarv abject commands
end their supportive arauments reauired fer med{fving (relo=
cotina gng/or 1inking) the oreceeding text block, Refer to
the definition of the oblect lenguece, sectiom 9,1,2, Refer
to Fiayre 9=8 for o RLD bloek.

Each RLD mgy contain Joad address modification commands
and/or text modification commands, Load sddress eommands
may not be fo)lowed by text mod{ficat{on ecommards {n the
same bleek (Yinme).

Each obleet modulo must have st least one RLD which sreceeds
the, ?qrot TXT bloek, These RLD's must contein load address
medtfteotton commands whieh start the 1inker ot the oroser
place.

9.1.1.4 Internal Svymbo! D{rectory

(Not vet implemented)

~~
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9.1.2 Oblect Lanauage

The object languaae (s the set of gl commands whieh {nd{e
ceate the tvpe of a block and which appear {n am RLD to con=

tro) the limkinae and retocating orocess.

The ganeral structure of all obleect eommands ist
t, A eommand {s o bvte auantity .
2, The sion bit {ndicates a byte operand ({f set)
J, Potentiallv 128 commands

The object lamrguaqe cbntains several! aeneral tyces of come
mandst

Type 1, Block Type Declarat{ve commands Code (Octal)
a, Declere the GSD 1
b, Declare a TXT block 3
e, Declare 2 RLD block 4
d, Declare the 18D 5
e, Declare the modules's end ]
¢, Declape GSD termination 2
a, Declare a Vlibrary . , 7
h, Declare the libprery directorv ond 10
t{e Declare o core library 11
1o Deciare a core library end 12

Type 11, Text Medification Commands

This aroup of commands apoear in the RLD and pere
torm the relocating and/or linking function, They
ocperate upon specific bvytes or words {n the TXT
block and therefore reauire s method for referenc=
fng aquantities {n the asgociated text block,
Thys, the second byte of each of the following
commands {3 a bvte which specifies the disolece~
ment from the base of the text block to the refere
enced text cdata bvte (or word), The hase of the
text bleeck s the location of the first byte {n
the blocks that {s, it is a displacement from the
TXT commanmd,
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Internal Relocation (Ncta! Cede 1)

Add the current prearam gection's base to the
specifi{ed constent and place the result where
{ndicated,

CMb (Bvte)
Relative Reference (Bvte)
Comnstant (Word)

This command relocates a direct painter te an
{ntermna! relocatable sympol,

Examplet

Ag MOV  #A,X0 3 THE PELATIVE DFFINTTION
3 OF "A® APPFARS AS THE
) CONSTANT IN THE COMMAND

Global Reloeation (Ncta)! Code 2)

Place the value of the specified alobal symbo!
where indicated.

CMD (Bvte)
Relative Reference (Byte)
Global 8vmbkol (2 Wopds, Packed ,RADSA)

This command aererates & direct pointer to an
external symbol,

Example!

ASSUME "A" 18
A GLOBAL

THE NAME "a"
APPEARS 1N
THE COMMAND

MOV #A,X0

- W W W w
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Interng) Displaced Releccation (Ncteal Code 3)

Calculate the disnlacement from the position
of the ecurrent 1location counter (plus 2) to
the specified absoclute address, Place the re-
sult where indicated,

CMD (Bvte)
Relative Reference (Byte)
Comstant (Werd)

Examplet

CLR 1775%0 3 A 177530
APPEARS AS

THE CONSTANT

IN THIS COMMAND

Note that this type of relocatian oceurs only
when there s & reference to am absciute svme=
bel from a relocatable section,

Globa) Displaced Relocation (Octes)l Code 4)

Calculate the displacement from the positien
of the current load locgtion counter (olus 2)
to the specified glebal, Place the result
where {ndicated,

CMD (Byte)
Relative Reference (Bvte)
Global Svmkol! (2 werds, packed ,RADSQ)

Example?

ASSUME THAT
"A" TS A GLORAL
THE NAME "a®
APPEARS TN

THE COMMAND

x
o
<
>
-
»
[~ ]
- W e w w
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Global Additive Relocetion (Octal Code 3)

Add the velye of the specified global gymbol
to the specified constant and place the result
where {mndicated.

CMD  (Ryte)

Releti{ve Reference (Byte)

Global Svmbol (2 Words, Packed ,RADSD)
Constent (Word)

Exemple!

? ASSUME THAY

? A IS A GLOBAL
MoV #Ae+6,%X0 1 THE 6

) APPEARS AS THE

3 CONSTANT

Globa) Additive Dismlaced Relocation (Nctal
Code 6)

Caleulate the displacement from the position
of the ecurrent locetion counter (plus 2) to
the address speci{feid to be the sunm of the
specified econstant and the soecifled globa!
symbo! end then place the result where indiw
cated.

CMD  (Byte)

Relstive Reference (Byte)

Glebel Svmbol (2 Words, Packed ,RADS®)
Constant (Wopd)

Examplet

t ASSUME THAT

g A IS A GLOSAL

CLR Ae6 sy THE 6

s APPEARS AS

3 THE CONSTANT
Examplet (FORTRAN)

COMMON/LABEL/L,N,M/

Mg

These statements would eguse the 401\ou1na ine
struction to be gemerated!

CLR LABEL+4 3 LABEL 18 A
3 GLOBAL
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Set Proaram Limits (Neta) Code 11)

This command (generated by the LIIMIT assem=
bler directive) _causes two words {m the TXT
bleek to be modified, The first word s set
to the lowest relocated address of the pro=
gram. The second word {s set to the highest
relocated_address +11 that i{s, the first free
loeation followina the relocated code, The
command consists of Just one word,

CMD  (Byte)
Relative Referance (Byte)

Note that bath words to be modified must ape
pear in the same TXT block,

LCSECT Text Modi{fication Commands

Four .CSECT text modification commands have
been added to the assembler's ableet lanauage
repertoire to accommodate CSECT relocationt

NCYAL COMMAND

1, +CSECT relocation _ 12
2. +CSECT displaced relocation 14
3. JCSECT edditive reieeatlen 15

4, LCSECT additive displaced relocation 16

The LINKER currentiy marg these commands {nto
the corresoondine ,GLOBL text modificatien
commands, However, it and whan the LINKER {s
modified to distinguish between ,GLOBL and
+CSECT mames it will be possible (without mod=
jificatien to the assembler) for the user to
have ,CSECT's and .GLOBL's with the same name,
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Location Counter Modificetion Commands

These commands acpear in the RLD and control the
setting of the LINKER'!'g current location countery
that {s, thev control where the sbsolute load data,
within the nmext ¢text »lock, {s to be placed {nto
memory,

The objeet modula must have at least ome RLD, con=
tainina the prooer loeatienm counter setting and/or
mod{fication commands, preceding the first TXT
bleck,

These commands, which must be 1est {n amn RLD, set
the Yoad address for the mext TXT bleck resd,

1, Location counter definition (Octal Code 7)

Set the current loentlon eounter eausl te the
sum of the oaoe!fiod proaram soetion'l base ade
dress and the specified constant,

CMD (Bvte) followed by @ null byte
Proarem Sectioen's Name

(2 Words, Pecked ,RAD5O)

Constant (Word)

This ecommand (s cermerated whenever @ .ASECT,
«LOCAL, or (CSECY directive {s used to {nftiate
or eontinue a program sectionr,

2. Loecatiom Counter Modificatiom (Octs) Code 10)

Define the Current Location Counter to be the
sum of the current proara™ neet!on't base ade
dress and the followira constant,

CMD (Bvte) followed by & null byte
Comnstant (word)

Examoles
0100 ? {027 appears as the comnstant

«9.+108809 1 The valye of ', +1000"
)} sppears as the constant,
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9.2 Load Module Format

The nermal output of the l1inker {s a loed medule _which may
be laaded and run. The Phase 1 {molementation will oroduce
only a load module, Phase Il will ({neclude the ootien of
produeing a loadeti{me relocatable module,
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9.2.1 | oad Module Contents

A load modyle cons{ats of formatted binary 1{neg holdina abe
solute 1osd addresses and object date as speci{fied for the
paper tgpe system absolute loader. The first few words of
dats will be the communications direectory (COMD) and witl
have an aboolute load address eaua) to the Yowest relocated
sddress o¢ the orogram, The absolute loader will Yoad the
COMD at the speci{fied address but then the_ oregrem wil)
overlay the COMD, The disk monitor u(!! expeect the _COMD and
wil) loed it whereo the monitor wants ft, The end of the le=
od modulo will be 1ndieotcd by o TRA bloecks that {s, a line
containing only a_load gddress, The byte count {n the fere
mptted binary 1ine wil) be 6 on this Y1ine, On al) other
1{mes the bvte count will be larger then 6, The 10ad medule
1i{nes:, the l1{nker outout, have the follewing formatt

igt Bytel Low order byte
mode
(201)
2nd Rytel High order bvte
stetus
(e0a)
3rd and 4¢h '
Bytess Actual bvte count

(from fet thpu
Jast byte, not
{meludinag ehecksum)

Seh end 8¢th

Bytest Starting .boolute
load address of
hlock (Vime)

deh thry -

l1ast bvtely Code or data to he

loaded
There is also an extres bvte of checksum,

Refer fo fiaure Sei.

~—
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9.2. 1 ,1 COMD Contents

The COMD holas the followina information to be nassed to the
monitert

t, Ap {ndiecation of whether the module {s loadetime
relocatable,

2, The orogram's transfer address.

3., The lowest address loaded by the program (mot {ne
cludina abselute coda). Undep RSX, this address is
the lowest address to be used for STACK spece,

4, The size (in bvtes) of the proaram, Under RSX,
this size Includes the STACK space (Just helow the
orogram) and the realetime hegder (Just ebove the
opogram),

S, 0ODT!'s tpansfer address (@ (f ODY nmot {mcluded),
lamnored under RSX,

8, A 1ist of memitor routimes required te be loaded
alomna with the module (mome under RSYX)

7. The load module name.
8, The version identification

The COMD apoears as b!nnrv detas to be Yloaded at the lowest
relocated address of the orogram, The monitor loader will
examing the COMD, process it and call the preser routine ¢to
\oad the bpogrem,

The COMD coensists of possibly several formatted binary
1ines. Each V1ine has o loed eddress (1qnorod bv the mon{tor
loager) followed by sections of {nformation, Pech section
begins with an jdentitving word 1nd1e.tin9 the tvype of sece
tiom and the length of the section as followst

Low Byte/High Byte Meaning

[ X X X L 12 32 ¥ 0L K 2 X X X R 4 X 1 J (L A 2 X X X X J

D/ ews End of COMD .-

1t / N N words of aereral information
o ’O“OHI.

2 / N N meniter poutine reauests

foellow (@ ymder RSX)
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Thus the COMD has one or more segtions of dqeneral {(nmformge
tion follewpd by one or more sections of monftor reutime rew=
quests follewed bv a section terminating the COMD, The ord=
or of the aenera) {nformation s

WORD NUMBER CONTENTS
1 Lowest address leaded by proaram,
2 Proaram si{ze ({n bvtes) this (s the

sum of the sizes of the relocateble

sections, _

Program transfer address

NDT's transfer addrass (P (¢ ODY

not loaded)

Avabsoluete

islosd time relocatable

=7 1oad module ngme (2 words, ,RADS3)

10=1} load module version f{dentification
(2 words, RADSD), This date is
scauired from the version {dent{fie
cet{on of ¢the first object module
1{nked,

R o

The meniter routine reauests are {n the form of words cone
teaiming the routine's number as srecified in the moniter 1=
breary.

Refer to fiaure S=i,

-
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9.3 Obleet Module Librarv Format

An 6bfcég,mbdu1e 1ibrary fhat,eilsts as a formatted binary
1{nked file s a sequence of object modules oreceded by »
directory of the contents.

A library {8 @ useful file for three reasenst

1, It saves havina secarate directory entries {n a UFD
for single object modules,

2. ¢ expedites the linking process,

3, 1t allows for standardizetion and controlled undate
{na of commonly used routine, e.,g9. Foartran cosine
routine,

The f{rst dota byte of the first Jine of an object module
1{brary conrtains the code 7 to {ndicete the beginming of a
ibrary file,

This 1i{ne is followed by x lines of directory {nformation
termingted by the end directory lime (code 18),

Now acpesr the oblect modules im the same order as their en=
tries {n the directory, Refer to fiqupres 9«6 and 9=7,
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9.3.1 DNjrectory Contents

The dinecterv contains one entry ber Oblect module {m the
seme relative positien as {ts essociated object module, Anm
entry {s essentially the oblect modulesg GSD (refer to ¢ige
ures 92 gnd 9=3) with _two additional reauirements to allow
for ontimum searching of the directoryy

1. The GSD as produced by the asgembler {s re=ordered
so thet all external ,GLORL's eprear after all the
«GLOBL entry pointss that (g, oll! ¢the externs!
«GLOBL's which acpesr with the Absolute Program
Section Name asre moved to Just before the end GSD
declaration {n the GSD,

2, Lines mav contain up te 93 decimal date words, 1¢
an_objeet module has no memed ,CSECTis or ,LOCAL's,
this buffer will sllew for 20 doc1m01 entPry points
(87 words) and 13 words for

GSD declaration (1)
Object module name : (4)
Absolute Program Section Name (4)

Unnamed Relocatable Proapam Section Name (4)

in the first tine,

9.3.2 Nbleet Module Contents

An oblect module {n am oblect _module Vibrary {s i{demtical to

its stend alone version (refer to section 9,1) exeent that

the GSD {s reduced to {ts first and lest lines, Refer to
figure 9=2. The f!rst 11no contains the mame of the object
nodulo_#or.vorificution with (ts directory entry and the
lest 1ime {ndicates the end of the GSO,

P
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9.4 Load Mbdy1o Library Format (mot vet {molemented)

A load rodule library, that exists as a formatted binary
1inked file, is a seaquence of load modyles preceded by 8 di-

rectory of the contents,

The first dpta byte of the first Yine of 9 Yoad module I{e
brary contains the code {3 (octal) to {ndicate the beainmning
of a Yoad mocdule li{brary file,

This 1ine {8 followed by x 1ines of directory {mnformation
termimated by the end directory lime (ecode 14Y,

Now sbpear the load medules {n the same order as their en=
tries {n the directory, Refer to fiqures 9«8 and 9«9,

9.,4.1 DNirectory Contents

The directory contains ome entry ner load medule {n the same
reletive position as {ts associated 1oad module, Anm entry
{s the first line of the load module (refer to figure 8=i)
whieh {8 the ¢irst 1ine of {ts Commumications Directory
(CoMD),

9.4.2 Load Medule Contents

A load module im & 1ibrarv is {dentical to its stemnd alone
vers{on (refer to figure Sei),



GSD

RLD

TXT

RLD

TXT

RLD

TXT

RLD

Iso

MODULF
END

[8ge 7-%0

G’oba' Symbo‘ Dl'ftcfocy

Reloca'h'on Di fec'fof
(the §iest one s m{m'fed)

Text Block”

Relocation Da'rec+e7
Text Block

Relocation Difec'for/

Text Block”

Relocation Dicector /

Taternal Symbel Du’fed'or/
(MT ye‘r * ;w?kmtq‘ru‘ )

,:iaufe 9-1 ObJCC"' Mo Jule, F;rm‘a'.'



bne |
o &SD

Line &
o$ GSP

bims 3 te
Sollew the formsat of Livie

Last Line
o} GSD

-4 GSD

_Q_i,ed' Module. Name

(2 werds , -RADSY)

FLAGS

&

DATA

PATA

& 65D

DATA

N-l of 6GSD

P |6svEND

)’3,: 7-2/

et Com GsD=
et Grrmd Gl ()

4 words --- the Istsymbel in

+he lasT TITLE assembler
dicective encounteced

More declarations of
section names )
1\05:\ wames e

Object Command Byte (650ewD=32)
Followed 57 2 null b,T'e

Maximom len’ﬂ\ of Jine acegted ky Linker : 93 _woeds

Fiauft

7-2 B'odrinj of the GSD
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“KADS, Object Module name ; the st bel in +he JasT
Nonq.“ -1?:.8 encovrifered or,*ht d:{'m:{r;;m L:) ‘MARIN-
|l s8IV ID Binsry Sormat identiSication (P= PAL-NR  12Mmacro-1)
| -RAD Version ideifification : Hhe IsT symbol in +h +
”Mfﬁ -IDE‘:IT mouf.‘;iuj? ,fn"‘?y f'c ‘oyl:iﬁed °§ h:' %E-MT
3;¢¢
s::’s;ﬁ AbseluTe Proanm Section Name (-,_,ABS.)
&}g f“im section , inTerna) ) absohde R deSined
‘RADSH All -ASECT -6L08L evilry painls and all exkermal
AFI::G‘-S ‘GLOBLs l'q'rffm;:lGJ o'n’ ?:ercis;:} -a;;l'bsd erder.
VALUE I5 en‘frr Fem'r:
. FLAGS > 2“¢5 defined, absolu‘fe,a)obal aynl»ol
: VALVE = absalite addrers
“RADS P I5 exlecnal:
Name FLAGS = 21 sundeSined ahl’al symbs |
FLAGS VALUE = undefined ’
VALUE
ﬁ::;f? Unnamed Reloeatable Proaram Section (uuuuUu) _
.;:es“gn S program section , inTernal, relocatable ,defined
‘RADSE AN -6LOBL enlry points in unnamed -CseECT
25 They 3ppedr in “increasing -RADSY ocder .
'M"t" addeess 215¢ = defined )fe‘oca"'al\h. a,olwl Sym bo)
‘RAD Nawed Relocatabl son
Rome? | At Relgcaatle Froqram St Similae Secho
FLAGS Is fam &e‘h‘on’ FLARGS ~ 45 Bbt.k n
Section Siae T4 wodnL  Section ) FLAGS™= a"l5'¢ $ appedr
"‘RADSY ?‘fatﬂl;l\cn'cgcr
Nam . . . . . L
a,,é" Al GJ'LOBel;f.anfy fom"‘s "m ‘f‘u:' e °H¢c+'“":;e.
relshive addcess nawe .S lon . ﬂ'/ Y pedr 4n The .
ineveasing RADSP ‘ecder 4 aff“r 1
: -;l;‘c or Iﬂ"r of
= ; b eir
T 215¢ de;meJ,felocsTa k.,a’lhl ‘rn‘nl occ:nn:ec. n
Name +he souree
215¢ code .
relative addcess Fans$e
w Secti tansfer Address
e.(-xnos;") 12 in alsel;:';:, section : FLAGS=141¢  VALUE = abselute adle.
C ::3; IS5 in celicatable section ¢ FLAGS = MS@ VAWE= relative adde, —

Fiawe_ 7-3 Covtents of GSD
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Text Ob;ect Command Byte (TxT=3
Line ¢ ™><T :Fo”"owed 067 :"nullgrb;"‘c(. )

load Address ’E;zf‘(%df;;fra For +his

Ab:elu‘rc, Bod ‘f +the Text (Ma)/
e

load Corfain an odd vium ber

Data of byfes)

Maximum ’ena‘H\ of hine accepfea ‘y Linker : 73“ words

/E;'fu,.e 9-4 FformsT of a 7ext Block



RLD
Line

& RLD

OB_;CC"' CommanAs
& ﬁr'gmnen‘fs

(ope 7-27

Obkiect Command BylTe (RLD=4
foﬁjotfeé b, ;M" e( )

Object Commands

Maximown 'cna‘“l of line au:er‘bcl 57 Linker - q3,° word s

F;'fore 9-5  Format of 3 KRelocation Direc"‘qr/



—Bjél; 'libnr/ i

En‘\'fx | 7
]

o ] > D;(Cc'}or/

En'ff/ N

End Difec'foz |
fifs"‘
Object Madule
Second
Object Module

ML
Object
Medole

I’a;e 9-25~

Fiaun. 9-6 Obj«"" Module [ibfar/ Formst



Line )

Lines 2
+hro
w

Line m+)

liname2
+heo

g 7
EnTry |
Dicech
En;“:'e‘;r/
a +hru N=-)
fn";'/ N
@ /0
Object
Modules |
*‘fU
N

3933n Li bna/

an enTr
each |
d(cm\al

End D;rcd‘oy

FZ’L 9-26

; _‘g’s"‘os >l Ime

n UP

words .

Fiaufe. 9-7 B'oc.km] o4 OLJ«"" Madvle L.b(a‘.]

N—"
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Begin Library
En'h'/ |

Evﬁ'f, - |

Direc'for/

En"'r, N

EnJ D'urec'rol_

N $iestT
Load Medule

Second
Load Modvle

A <

N
load Modvle

T T

N

Fl'awe. 9-% Load Module Libraf/ Format



f ésec y-2F
Line ) @ ;3] Begin Load Modole Library
Line?2 E nTry ,,'
s [ Bty | Diectory ol o ad T
Line Nil Entey N

Line N42 @ 14| End Load Medule D;rec'i'or/

Line N3
=

ine load
n:;d Modules |
".Mg : +h"0

Fiauﬂ. -9 B'ockm§ of Load Modole Libraf/



HOW TO OBTAIN SOFTWARE INFORMATION

Announcements for new and revised software, as well as programming notes,
software problems, and documentation corrections are published by Software
Information Service in the following newsletters.

Digital Software News for the PDP-8 & PDP-12
Digital Software News for the PDP-I|
Digital Software News for the PDP-9/15 Family

These newsletters contain information applicable to software available from
Digital's Program Library, Articles in Digital Software News update the
cumulative Software Performance Summary which is contained in each basic
kit of system software for new computers. To assure that the monthly Digital
Software News is sent to the appropriate software contact at your installation,
please check with the Software Specialist or Sales Engineer at your nearest
Digital office.

Questions or problems concerning Digital's Software should be reported to
the Software Specialist. In coses where no Software Specialist is available,
please send a Software Performance Report form with details of the problem to:

Software Information Service
Digital Equipment Corporation
146 Main Street, Bldg. 3-5
Maynard, Massachusetts 01754

These forms which are provided in the software kit should be fully filled out
and accompanied by teletype output as well as listings or tapes of the user
program to facilitate a complete investigation. An answer will be sent to the
individual ond appropriate topics of general interest will be printed in the
newsletter.

Orders for new and revised software and manuals, additional Software Per-
formance Report forms, and software price lists should be directed to the
nearest Digital Field office or representative. U.S.A. customers may order
directly from the Prcaram Library in Maynard. When ordering, include the
code number and a brief description of the software requested.

Digital Equipment Computer Users Society (DECUS) maintains a user library
and publishes a catalog of programs as well as the DECUSCOPE magazine
for its members and non-members who request it. For further information
please write to:

DECUS

Digital Equipment Corporation
146 Main Street, Bldg. 3-5
Maynard, Massachusetts 01754
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COMMENTS
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Digital Equipment Corporation maintains a continuous effort to improve the quality and usefulness
of its publications. To do this effectively we need user feedback -~ your critical evaluation of

this monual.

Please comment on this manual's completeness, accuracy. organization, usability and read-

ability.

Did you find errors in this manuel?

If so, specify by page.

How can this manual be improved?

Other comments?

Please state your position.
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