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i . 0 IMRODUCTION

The Keyboard Monitor (KM9) systen for the PDP-9 is an executive pro-

gram which prov ides for  auLomaLic s tor ing,  ca11ing,  loading,  and execut ing

of  system and user  programs;  executes a l l  I /O operat ions;  prov ides error

detection, error messages, and error recovery; and provides for progranr

pause and saving of  the status of  a l l  re levanl  regis ters.  This  wr i te-up

describes the input-output convenlions and operation of the Keyboard

MoniLor .

.I 
.i PROGRAM F1OW

Figure 1 i l lust rates the norrnal -  sequence of  operat ions of  the ?DP-9.

If the Keyboard Monitor is not already loaded into core memory, the PDP-9

must  be in i t ia l ized wi th the System Boocstrap (see sect ion 3.0) .  The Key-

board Monitor accepts commands to load any systern or user prograrn (see

sect ions 4.6 and 5.0) .  The contro l  o f  a l l  system prograns is  of  a  con-

versational, on-line nature. When execution of any system or user progr.am

is terminated, control is automatically reLurr.ed to the Keyboard Monitor.

I.2 SYSTEM TA?E

The Keyboard Monitor System Tape is a file-structured DECtape pernan-

ent ly  mounted on DECrape unic  0(8) ,  I iRITE LoCK. This  sysEem tape conta ins

alL system programs ( inc luding the Keyboard Moni tor  i tse l f )  as wel l  as a

system l ibrary f i le  which conta ins a l l  necessary systen subrout ines.  The

system library file is so ordered that only one pass through the system

l ibrary loads a l l  necessar :y  subrout ines,  the subrout incs Ehat  rhey ur ighc

requi re,  ancl  a l l  necessary 1/O c lcv icc hancl lers .
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2.0 r/o coNVENTroNs

^ - ^ - r E i o n s  i n  E h er r r P u L  - u u  L P U L  u P <  r .

f i l e - o r i e n t e d  a n d  d e v i c e - i n d e p e n d e n t .

c o n v e n E i o n s  o f  E h e  K M - 9  1 / O  s y s c e m .

2.1 DEVICE ASSIGN}IENT
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?DP-9 Keyboard Moni tor  sys!em are

T h i s  s e c r j o n  d e s c r i b e s  t h e  I / O

D e v i c e - i n d e p e n d e n t  I / O  o p e r a t i o n s  i n  s y s t e m  o r  u s e r  p r o g r a m s  a r e

r e l a t e d  t o  a  s p e c i f i c  1 / O  d e v i c e  b y  r e f e r e n c i n g  a  s l o t  i n  t h e  d e v i c e

ass ignment  tab le  ( .DAT) .  Each s lo t  in  the  .DAT conta ins  the  name o f  the

s p e c i f i c  I / O  d e v i c e  h a n d l e r  t o  b e  a s s o c i a t e d  v i t h  t h i s  . D A T  s l o t .  T h e

s t a n d a r d  . D A T  a s s o c i a t i o n s  a r e  l i s t e d  i n  T a b l e s  I  a n d  2 .  N o t e  t h a t  a l l

.DAT sys tem re fe rences  are  to  negat ive  s lo ts  and a l l  .DAT user  re fe rences

are  to  pos i t i ve  s lo ts .  Note  a lso  thaE .DAT s lo t  numbers  are  in  oc ta l

r a d i x .  A l t e r i n g  . D A T  d e v i c e  a s s o c i a t i o n s  i s  c o v e r e d  i n  s e c t i o n  4 . 5 .

2.2 DECTAPE

D E C r : n e q  m i v  h a  a i t h e r  f i l e - s t r u c L u r e d  o r  n n n  F i  l e - q t  r r r c f r r r . e d .  n l 1

o t h e r  p e r i p h e r a l  d e v i c e s  a r e  b y  d e f i n i t i o n  n o o  f i l e - s t r u c t u r e d .  N o n  f i l e -

s t ruc tu red  DECtapes are  ana logous in  use  to  s tandard  magnet ic  tapes ;  they

may be  man ipu la ted  in  user  For t ran  IV  programs w i th  the  REWIND,  END FILE,

and BACKSPACE commands.*

.  
The te rm r r f i le -s t ruc tu red t r  means s imp ly  tha t  a  d i rec to ry  ex is ts  on

the  DECtape Eo ident i f y  by  name and loca t ion  the  f iLes  wh ich  are  recorded

o n  i t .  A  d i r e c t o r y  l i s E i n g  o f  a n y  D E C t a p e  s o  r e c o r d e d  i s  a v a i l a b l e  v i a

the  (L )  i s t  command in  P IP on  the  D( IRECT)  command in  KM-9.  A  d i rec to t ' y

may be  c leared  v ia  the  S or  N swi tch  in  P fP or  the  N(EI , ID IR)  command in  KM-9

(use o f  the  PIP S swi tch  is  recommended in  o rder  to  assure  regenera t ion  o f

' * D T D  
i s  t h e  o n l y  D E C t a p e  I / O  h a n d L e r . w h i c h  w i l l  p r o c e s s  m a g n e t i c  t a p e  t y p e

commands.
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T A B L E  I .

.  DAT Slot

- 1 5

_ 1 4

t a

- l l

- 1 0

- 7

- 9

- 5

.  - 4

'|

S y s  t e n  . D A T  A s s o c i a f j o n s .
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uucpuE ( t ruI r ,  UYDl \TL)

Input  (EDIT,  UPDATE)

Output (FORTRAN IV)

Listing (FORTRAN IV, UPDATE)

Input (FORTMN IV)

Secondary Input (EDIT, UPDATE)

*  Sys tern Device (system loader)

Reserved (dataphone input  and
output)

User  L ibrary Tape

lnpuc \LanKrng Loader,

X n , , r - , ' i )
A I I  s y s t e m  p r o g r a m s

* I n p u t J

q u c  f a m  T  i h r e r \ /

U s e

U n i t  H a n d l e r  U s e

DECtape

DECtape

DECtape

t e l e p r i n t e r

DECtape

P a p e r - E a p e

DECtape

none

OfCtape

DECtape

t e l e p r i n t e r

keyboard

DECtape

DECtape

P a p e r - t a p e

p a p e r - t a p e

none

none

3

2

3

2

reader

0

DTA

DTA

DTA

TTA

DTA

PRA

DTC

o *These dev ice  ass ignments  cannot  be  a l te red .

TABI,E 2.  User  .DAT AssociaEions.

.DAT S lot

I

2
1

' 4

5

6

l 0

reader

punch

DTC

DTC

TTA

TTA

DTC

Hand 1e r
--r:-

DTA

DTA

DTA

TTA

?RA

PPA

Uni t

1

2

3

Input  and Output

Input  and Output

Input  and output

Input  and out  put

Input

0ulput

Reserved (  datapho ne

Reserved (dataphone

input)

output)
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systen b locks on the tape.)  F i le-s t rucEured DECtapes l l lay be nanipulated in

user  For t ran IV programs by use of  the SEEK, ENTER, and CLOSE subrout ines,

Standard d i rectory in format ion is  recorded on DECtape b locks 71.100

a n d  p r o v i d e s  f o r  u p  t o  5 6  f i l e s  p e r  D E C L a p e .  A  f i l e  j s  i d e n t . i  f i e d  b y  a

6-character  f i le  name:k and an opt ional  3  character  f i le-name extensionr*

o r  9  c h a r a c t e r s  i n  a l l .  S h o r t  f i l e - n a m e s  a n d  s h o r E  ( o r  n o n - e x i s E e n t )  f i l e -

name extensions are le f t - just i f ied and zero- f i11ed.  System programs use

predetern ined f i le-name extensions in  the i r  operat ion.  For  example,  i f  the

FORTMN IV compi ler  wishes to seek program ABCDEF as source input ,  i t  searches

for  ABCDEF sRc (ABCDEF, Source)  .  The b inary output  produced would be named

ABCDEF BIN (ABCDEF, Relocatable Binary) ,  whi le  the l is t ing produced would

be name ABCDEF 1.ST (ABCDEr,  L is t ing) .  The L ink ing Loader ,  i f  to ld  to  load

ABCDEF, would seek ABCDEF BIN.

2.3 TELETYPE

Whenever  the te letype keyboard is  used for  input  to  the moni tor ,

system programs or  user  programs,  the fo l lowing error  correct ion characters

Eray be us ed:

RUBOUT (RO) -  de lete the prev ious character  typed and echo a reverse

s tash (\) .

tU (CTRL U) -  de lete the ent i re  l ine typed so far  and echo a

conunerc ia l  a t  s  ign (@).

*any pr in t ing characters in  the ASCTI set  may be used wi th the except ion

o f  : ; , (  a n d  ) .

o
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3.0 SYSTEM BOOTSTRAP

The only  funct ion of  the System Bootst rap is  to  in i t ia l  load and then

transfer  contro l  to  the Keyboard Moni tor .

To load the Systen Bootst rap:

A.  PosiL ion the System Bootsf rap paper  Eapc in the h igh-speed

reader .

B.  Mount  the System Tapc on DECLape uni t  0 ,

.  C.  Posi t ion REPT SPEED contro l  a t  posi t ion

D.  ser  rhe ADDRESS swirches xo 37637.

E.  Depress the I IO RESET swi tch.

F. Depress the READIN switch.

The Keyboard Monitor will then be automatically

I^]RITE IOCK.

3 ,  4 ,  o r  5 .

Ioaded inEo core men-

ory.

I f  Ehe Sys teru Bootst rap

be restar ted as fo lLows:

A. Set the ADDRESS

B. Deprcss the I /O

C. Depress START.

See figures 2 and 3 for

board Moni tor . '

l o c a t e d  j u s t  a b o v e  t h c  p a p e r  E a p e  r e a d e r .

has not  been inadverEenLly destroyed,  i t  rnay

swi tches to 37 646 .

KtssEr SWttCn.

mernory nnps of the Sys tern Bootst rap and Key-



I o
FIGURE 2 Memory Map:  System Bootst rap

RESIDENT
SYSTEM

BOOTSTRAP

J / 0 z + r

( A d d r e s s e s  a r e  i n  o c t a l  r a d i x . )
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FICURE 3 Mernory Map:  Keytroard Moni tor

37 646-->

31637->

0l 5l 0->

( A d d r e s s e s  a r e  a n  o c t a l  r a d i x . )

o

NON-RES IDENI

NON-RESIDEM:

INITIALIZATION AND
KEYBOARD COI44AND

DECODER

/ . \
/ ruclunruc \
I t'n r pt'vpn I

I
\  ' , ^  ' ^ '  - -  I

\ 
NAI I\ULITK 

//
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4.0 KEYBOARD MONITOR COMMANDS

i ' n  i ' h p  | - a l p n r i n i - a r "  f ^  i n d i c a t e  r e a d i n e s s

Subsequent ly ,  i t  ou tpu ts  t t$ t t  to  ind ica te

keyboard  cornmands shou ld  be  typed on  the

(9)  .  The f i rs l  le t te r  o f  the  command is

commands descr ibed in  th is  sec t ion .  V3C

ident i f  i ca t ion  number .

4 .1 roc

4.2  DIRECT

The DIRECT command caus es

s t ruc tured  DECtape.  The command

DIRECT n

w h e r e  n  i s  t h e  u n i t  n u n b e r  / - 7 ,  v i t h

E)GMPIE 2: $DIRECT
DIRECTORY 1ISTING
.i,OAD BIN 3']
.L IBR BIN 52
EDIT SYS 2I7
72 FREE tsLOCKS

PAGE I I

to  accept  a  keyboard  command.

r e a d j n e s s .  I n  b o t h  c a s e s ,

s a m e  l i n e  a s  t h e  d o l l a r  s i g n

suf f i c ien t  fo r  the  f i rs t  f i ve

is  the  Keyboard  Mon i to r  vers ion

a  p r j n L o u L  o f  c h e  d i r e c t o r y  o f  a n y  f i l e -

takes  the  fo l lov ing  fo rm:

) .
, ,  a S  t h e  d e t a u l  E  a S S u r n p E I o n .

When the Keyboard Moni tor  in i t ia l ly  gets conErol  i t  outputs

MONITOR V3C

The 1 ,0G command is  used to  make hard  copy  records  o f  the  user rs

comnents  on  the  te le type.  Upon encounLer ing  the  LOG command,  the

Keyboard  Mon i to r  ignores  a l l  t yp ing  up  to  and inc lud ing  the  nex t  ALT MODE.

EXAMPLE 1: $LOG THIS IS A SAMPLE Loc CoMMAND. (ALT MoDE)
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f i r s t  D E C t a p e  b l o c k

i n  o c t a l  r a d i x .

The th i rd  co lumn in  the  pr in tou t  i s  the  nurnber  o f

occup ied  by  the  f i le ;  a l l  nunrbers  in  the  pr in tou t

4.3 NEWDIR

DEVICE
DTA3
TTAd
DTA2
rr.A/.
TrAp

The connna nd NEIIDIR n r^r i l1  c lear  Lhe d i rectory b locks on DECtape

(Caut ion.  is  urged in  the use of  th is  comrand;

n  i s  c o r r e c L  b e f o r e  t y p i n g  c a r r i a g e - r e t u r n . )

. .  . l  ,  .u n i t  n ,  n = J D  b e i n g  i 1 1 e g a 1 .

nake absolute ly  cer ta in that

4 .4 REQT]E ST

The REQUEST cormnand a1lor.rs examination of selected .DAT dot

associat ions.  The comnand takes Lhe form:

REQIJE ST XXXXXX

where XXXXXX is the systen program name (EDITr.F4, UPDATE, PIP, or IOAD)

USER for  a l l  pos i t ive .DAT s lots ,  or  b lank for  the ent i re  ,DAT table.

EI'AMPLE 3: $RXQIJEST F4

. DAT
- 1 3
-12
- l  I
- J

USE
OUTPUI
LISTING
INPUT
CONTROL AND ERROR }IESSAGES
CO}T'{AND STRING

4.5 ASSIGN

The ASSIGN conrmand may be used to a l ter  .DAT I /0  device handler

associat ions whenever  i t  is  necessary to  use t /O device ass ignments ot l ]er

than the standard ass ignnents (see Tables I  and 2)  .  The change of  ass ign-

ment  is  only  ef fect ive for  the current  job,  s ince the standard ass ignments

are resLored whenever  conLro l  is  returned to the Keyboard Moni lor ,  Thea
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cownand takes  the  fo l low ing  fo rm:

A S S I G N  D E V m  a , U , . . . / o E V n  x r y , . . .

v r h e r e  D E V  i s  t h e  d e v i c e  h a n d l e r  n a m e  ( s e e  T a b l e  3 ) i  m r n r . . .  a r e  u n i t

n u m b e r s  i f  D E V  r e f e r s  t o  D E C t a p e ;  a n d  a r b r , . . x : y r , . .  a r e  . D A T  s l o t  n u m b e r s .

DEVm can be  rep laced by  NOM to  c lear  .DAT s lo ts .  .DAT s lo ts  -2 ,  -3 ,  and

-7  cannot  be  mod i f ied .  .DAT s lo t  - l  shou ld  no t  be  mod i f ied .  One and on ly

-  l ^  ,one I /O hand ler  fo r  a  dev ice  shou ld  be  in  use  a t  any  g iven t ime s ince

there .  i s .no  com, 'nun ica t ion  be tween redundant  hand lers .  The ASSIGN command

i
i

' j

l

I

must  be execuled i rnnediate ly  before the system or  user  program which is  to

reference the newly ass igned .DAT s lots  is  loaded.

EXAMpLE 4: $ASSrcN DTAI -ll/DTA2 -12/DTA3 -13

resul ! :  DECEape I /O handler  A is  ass igned to DECEape uni t
I  o n  . D A T  s l o t  - l l ,  D E C t a p e  u n i t  2  o n  , D A T  s l o t  - 1 2 .
a n d  D E C L a p e  u n i t  3  o n  . D A T  s l o E  - 1 3 .

EXAMPI.E 5:  $ASSIGN NoNE 4,  5,  - l2

r e s u l  t :  . D A T  s  l o t s  4 ,  5 ,

EXAMPLE 6: $AssrcN Drcl -11 fPPA -12,

a n d  - 1 2  a r e  c  l  e a r e d .

resul t :  DECtape I /0  handler  C is  ass igned to DECtape uni t  1
o n  . D A T  s l o t  - l l ,  p a p e r - E a p e  p u n c h  I / O  h a n d l e r  A  i s
a s s i g n e d  t o  . D A T  s l o t s  - 1 2  a n d  - 1 3 .
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te le type

PaPer- taPe reader

paper- tape punch

DECtape

* in  dec  ima l  rad ix

( In  Keyboard
Monitor)

4 J O

287

374
267

207

2316

|  ) + t

674

1564

TABLE 3. Avail,abl,e I/0 Oevice llandlers

Handler Name Handler S izetr

PAGE 14

U s e

i  ^ n r r +  ? -  ^ ! , r h , ! Fr r r y s !  q  v s L P s L

input ,  a l l  data modes
input ,  symbol ic  ASCII
tapes only

output ,  a l l  data modes
output ,  a l " l "  data modes
except  ASCII
o u t p u t ,  b i n a r y  t a p e s  o n l  y

3 f i les,  input  & output ,
a l l  data modes
2 f i les,  input  & output ,
symbol ic  ASCII  or  b inary
f i les only
1 f i le ,  input  only ,
s I'rnbo lic ASCII or
b inary f i les only
I  f i le ,  input  & output ,
a l l  data modes ,
nagnet ic  Lape funct ions

TTA

PRA
PRB

PPA
PPB

PPC

DTA

DTB

DTC

DTD



EXAMPT.E 7: $ASSTGN DTCI, -11lDrA2 -12/ D'rP,3 -13

r e s u l t :  D E C t a p e  1 / O  h a n d l c r  C  i s  a s s i g n c d  t o  D E C t a p e  u n i t  I  o n  . D A T
s l o t  - 1 1 ,  D E C t a p e  I / O  h a n d l e r  A  i s  a s s i g n e d  t o  D E C t a p r e  u r r r c  Z
o n  . D A T  s l o t  - 1 2 ,  D E C t a p e  I / O  h a n d l e r  B  i s  a s s i g n e d  t o  D E C t a p e
u n i t  3  o n  , D A T  s l o t  - 1 3 .  T h i s  c o m m a n d  w o u l d  r e s u l t  i n  h a v o c
( i f  the  FORTRAN IV compiLer  i . s  subsequent ly  used)  because
three  d i f fe ren t  DECtape I /O hand lers  r , rou ld  then be  in  use
s imu l taneous 1y .
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4.6 I,OADING SYSTEM PROGMI'{S

The comrnands avai lab le to  the user  for  loading systen programs

via the Keyboard Moni tor  are:

9L0AD Link ing lo  ad er
$GIOAD Link ing Loader  and Go
$EDIT SFnbo1ic Ed i  tor
$PIP Per iphera l  ln terchange Program
$F4 For t ran IV C ornp i  ler
$UPDATE Library F i le  Ut i l i ty  Program

A11 of  these conmands should be terminated by a earr iage-return or  ALT I10DE.

when the requested systent  program has been toaaea 
"na 

is  wai t ing for

keyboard input ,  an ind icat ion is  g iven on the te lepr in ter  n i th  an

a p p r o p r i a t e  m e s s a g e ,  s u c h  a s

EDITOR V2A

or FORTMN 4 V2A

etc.  V2A is  the systen progran vers ion ident i f icat ion number.

See Figure 4 and 5 for  menrory maps of  system program loading and

o P e r a t i o n .

o



FIGURE 4 Mernory l lap: Syslem Loader FIGURI 5 Meuory l4ap:
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System Programs

31 646--)

3 607 3-+

J.+OJ l -+

01510-->

RES IDENI
SYSTEM

BOOTSTRA?

SYSTEM
LOADER

SYSTEM
DEVICE
HANDLER

(DTC)

l ( o e v r c e
I  h a n d  I  e r s )

RXSIDENT
KEYBOARD MONITOR

INCl,UDING
TELETYPE

. }IANDLER

37 646;

The Sys tem Loader
oefermlnes  vn  1cn  I /u
hand lers  a re  requ i red
h \ r  f  1 1 6  r 6 d , ' a  c  f  6 r l

sys tem program,  loads
the  hand lers  re  loca t  -

ab ly  jus t  above the
res  ident  Keyboard
l ! f ^ h  i  t ^ Y  . - , 1  f l " ^ -

modi f ies Ehe Sys tem
B o o t s t r a p  t o  b r i n g
in the system pro -
gram in durnp mode
just  below the
Boots t rap ,

0 1 5 1 0 - '

RES IDENI
SYSTEM

BOOTSTRA?

SYSTEM
PROGRAM;

FORTRAN
EDITOR

PIP
UPDATE

t
I

SYSTEM PROGRAM
TABLE SI'ACE

I.E: FORTRAN IV
SYMBOL TAB1E

I
I
J

SYSTEM PROGRAM

DEVICE TIANDLER

SYSTEM ?ROGRAM

DEVICE HANDI,ER

R.ES IDEM
KEYBOARI MONITOR

INCLUDlNG
TELETYPE

HAND],ER

( A C d r e s s c s  a r e  i n  o c t a l  r a d i x . )

o
( A d d r e s s e d  a r e  i n  o c t a l  r a c l j x , )
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Depressing CTRL and C s i rnul taneously  on the te letype keyboard (Moni tor

echoes 1C) at  anv t ine forces re- in i t ia l izat ion of  the Keyboard Moni tor

which type s

MONITOR V3C

$

to  ind ica te  tha t  i t  i s  wa i t ing  fo r  a  keyboard  conmand.

4 . 8  1 P

Depressing CTRL and P s i rnul taneously  on the te letype keyboard

(Moni tor  echoes tP)  is  used for  the fo l lowing funct ions:  1)  to  re in i t ia l ize

or  restar t  system programs,  2)  to  s ignal  the paper- tape reader  I fO

handlers that  the next  lape in  a ser ies of  tapes to be loaded is  now ready

' in  the h lgh-speed reader ,  or  3)  to  s igni fy  terminat ion of  a  For t ran PAUSE.

4 . 9  1 S

1 c

Depressing CTRI,  and S s inru l taneously  on

( M o n i t o r  e c h o e s  1 S )  v i l l  s t a r E  a  u s e r  p r o g r a n

brought it into core via a $ LOAD command.

the te letype keyboard

af ter  the l - ink ing loader  has

4 . I 0  t  R

l Jhen the  Keyboard  Mon i to r  de tec ts  a  no t - ready  cond i t ion  on  a

requested  I /O dev ice ,  i t  t ypes  . IoPS 4  on  the  te lepr in te r  and ha1ts .

u s e r  m a y  t h e n  r e a d y  t h e  d e v i c e  a n d  c o n L i n u e  b y  d e p r e s s i n g  C T R L  a n d  R

s i rnu  l  taneous 1y  
,on  

the  te leEype keyboard  (Mon i to r  echoes tR) .

The

o
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4 . 1 1  r  Q

A  u s e r  m a y ,  a f  a n y  [ i m e ,  p a u s c  a n d  s a v e  L h e  s t a t u s  o f  a n y  r u n n i n g

program by depressing CTRL and Q s imul taneously  on the te letype keyboard.

Af ter  the Keyboard Moni tor  echoes 1Q, type a DECtape uni t  number n,

0 g n g 7.  The current  job wi l l  then be durnped,  in  core- image,  onto b locks

10I" -200 of  DECtape uni t  n  (be sure to hRITE ENABIE DECtape uni t  n  before

request ing the dump).  No error  checking is  per forrned on the uni t  number

n.  ( I t  is  important  that  the S swi tch in  PIP be used to reserve b locks

L0l - -200 on the f i le-s t ructured DECtape pr ior  to  employ ing 1Q. Prev iously

.saved in format ion nay be lost  i f  th is  area is  not  reserved) .  Contro l

returns to the Keyboard Moni tor  af ter  the core- inage dunp is  completed.

4 . L 2

.  The GET command ret r ieves the core- image dump stored on b locks

101-200 of  DECtape uni t  n  by a prev ious 1Q coarmand,  and restores i t  to

operat ion.  The GET command has three forms:  GET n wi l l  cause the iob

stored on DECtape uni t  n  to  be restar ted \ rheie i t  was terminated;  GET n

XXXXX r ,u i l l  cause the job stored on DECtape uni t  n  to  be restar ted f rom

locat ion X){XXX; GET n HALT wi l l  eause the PDP-g to hal t  a f ter  the iob

s t o r e d  o n  D E C t a p e  u n i t  n  i s  r e s t o r e d  t o  m e n o r y .

4 .13 HAr,T

I1AI,T c ormand sets

Keyboard Monitor to

GET

The

cause the

er ror  and

a swi tch  in

h a l t  a f t e r

the Keyboard l4onitor which wil l

occur rence o f  any  unrecoverab le

n e s s a g e  ( s e e  s e c t i o n  6 . 0 ) ,  T h etyp ing of  the associated error
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I]ALT couruand uust be given prior to the ]-OAD or GI-OAD command used to load

the user program (a IiAIT command issued prior to a GET has no effect as the

Keyboard Monitor at 1Q tine overlays the Keyboard l{onitor priared by 1lA1,T).

Depressing CONTINUE after a Keyboard l'{onitor HAIT will reload the Keyboard

l4oni tor.
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5,0 LOAD INC USER PROGRA}IS

A1I  user  p rograms are  in i t ia l l y  loaded v ia  the  L ink ing  l -oader ,

When the  L ink ing  Loader  i s  loaded inLo core  and is  ready  to  accept  an

input  connnand s t r ing  f rom the  keyboard ,  i t  w i l l  t ype :

IOADER

o n  t h e  t e l e p r i n t e r .  A t  t h i s  p o i n t ,  t h e  i n p u t  d e v i c e s  s h o u l d  b e  s e t  u p ;

i f  t h e  p a p e r - t a p e  r e a d e r  i s  b e i n g  u s e d ,  t h e  t a p e - f e e d  c o n t r o l  b u t t o n

shou ld  be  depressed momentar i l y ,  a f te r  the  paper  tape is  loaded,  to  c lear

t h e  r e a d e r - o u t - o f - t a p e  f  l a g .

5.I SPECIFYING USER PROGRAMS

I f  t h e  u s e r r s  b i n a r y  p r o g r a m ( s )  a r e  o n  a  f i l e - s t r u c t u r e d  D E C t a p e ,

the  input  comnand s t r ing  to  Ehe L ink ing  Loader  shou ld  cons is t  o f  the  l i s t

o f  a l l  f i l e -names o f  a l l  p rograrns  to  be  uncond i t iona l  l y  loaded f rom Ehe

DECLape assoc ia ted  w i th  .DAT s lo t  -4 .  The rna in  p rogram rnus t  be  reques ted

f i r s t ,  f o l l o w e d  b y  a n y  d e s i r e d  s u b p r o g r a m s ,  T h e  f i l e - n a m e s  s p e c i f i e d  t o

the  l , ink ing  l ,oader  shou ld  agree w i th  the  names or ig ina l l y  used in  the

compi la t ion  o f  the  programs.  The f i le -names shgu ld  be  one to  s ix

charac ters  in  lengLh,  w i th  any  charac ters  over  s ix  be ing  ignored.  0n1y

the  f i le -names shou ld  be  spec i f ied l  the  I - ink ing  Loader  w i l l  au tomat ica l l y

'assume tha t  the  f i le -name ex tens ion .  i s  B IN ( re loca tab le  b inary )  and w i l l

s e a r c h  o n  b o t h  f j l e - n a r n e  a n d  e x t e n s i . o n .  A  f i l e - n a r n e ,  i n  t h e  i n p u l  c o n r r n a n d

st r ing ,  i s  te rmina ted  by  a  comma,  a  car r iage- re tu r i l ,  o r  an  ALT MODE.  ALT

M O D E  t e r r n i r , a t e s  t h e  i n p u l  c o m m a n d  s t r i n g .
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EXAI'{PLE 8: LOADER V2A
>MA IN
>SUBI
>suB2 (Ar,T MoDE)

E)AMPLE 9: LoADER V2A
>MA tN, SUB I ,SUB2 (ALT MODE)

lJhen the input  device is  not  f i le-s t ructured,  n commas,  fo l  Ior , red

by the ALT MoDE character ,  prepares the L ink ing Loader  to  load n* l  programs

f r o m  E h e  i n p u t  d e v i c e .

EXAMPLE 1f :  ( three programs to be loaded)
LOADER V2A' 
),, (ALT MODE)

In e i ther  case,  the subprograms should be loaded in  order  of

decreasing s ize in  order  to  take advantage of  the L ink ing Loaderrs abi l i ty

t o  f j E  p r o g r a m s  i n E o  a v a i l a b l  e  m e n r o r y  s p a c e .

5.2 PROGRAM LOADING

After  detect ion of  an ALT MoDE character ,  the ] ,TI {KING 1oADER wi l l

b e g i n  l o a d i n g  t h e  u s e r - s p e c i f i e d  p r o g r a m ( s ) .  I f  t h e  i n p u t  d e v i c e  i s  t h e

paper- tape reader  and the L ink ing l ,oader  detects  an end-of - tape condi t ion,

i t  w i l l  t y p e  t P  o n  t h e  t e l e p r i n t e r .  A d d i t i o n a l  i n p u t  s h o u l d  b e  p l a c e d  i n

t h e  p a p e r - t a p e  r e a d e r  a n d  t h e  t a p e  l e e d  c o n t r o l  b u t L o n  d c p r e s s e d  m o m e n t a r i l y

t o  c l e a r  t h e  r e a d e r - o u t - o f - t a p e  f 1 a g .  T h e n ,  t o  c o n t i n u e ,  t h e  u s e r  s h o u l d

type tP (CTRL P) on Lhe keyboard.

Af ter  loading a l l .  programs requesLed in  the keyboard input  command

str ing,  the L ink ing Loader  wi l l  a t ternpE to resolve a l l  unsat is f ied sub-

r o u t i n e  r e q u e s t s  b y  s c a n n i n g  t h e  e x t e r n a l  u s e r  l i b ) j a r y  ( . D A T  s l o t  - 5 )  a n d

s y s t e n  l i b r a r y  ( . D A T  s l o t  - 1 ) ,  i n  t h a t  o r d e r .  T h e  e x t e r n a l  u s e r  l i b r a r y ,

i f  r e q u i r e d ,  m u s t  b e  n a m e d  . L I B R  B I N ;  i t  c a n  b e  c o n s L r u c t e d  u s i n g  E h e

UPDATE systen progr :am.
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When a l l  reques ted  programs are  loaded and a l l  l i b ra ry  requcs ts

( e x p l i c i t  a n d  i m p l i c i L )  a r e  s a L i s f i e d ,  t h e  L i n k i n g  L o a d e r  v / i l l  e i t h e r :

a ,  ( I f  the  l , ink ing  loader  was ca l led  v ia  LOAD)  ou tpu t  fS  and
w a i t  f o r  t h e  u s e r  t o  t y p e  t S  ( C T R L  S )  o n  t h e  k e y b o a r d ,  t h e n
t r a n s f e r  c o n t r o l  t o  t h e  s t a r l i n g  a d d r e s s  o f  t h e  u s e r r s  m a i n

Program,  o r

b .  ( I f  the  L ink ing  T ,oader  was ca l1ed v ia  GLOAD)  in rned ia te ly  t rans-
fe r  con t - ro1  to  the  s ta r t ing  address  o f  the  user rs  ma in  p rogram.

See f igures  6  and 1  fo r  memory  maps o f  the  L ink ing  Loader  and user

Programs.

5.3 MEMORY MAP

The L ink ing  Loader  p r in ts  a  memory  map on the  te l .epr in te r  dur ing

load ing  wh ibh  cons is ts  o f  a  l i s t  o f  names o f  p rograms loa ,Jed,  a  l i s t  o f

I ib ra ry  subrout ines  loaded,  and the i r  s ta r t ing  load addresses  ( in  oc ta l

rad ix )  .  Any  prograrns  or  subrout ines  requ i red  bu t  no t  found,  whether

c a 1 1 e d .  e x p l i c i t l y  o r  i m p l i c j E l y ,  a r e  j n d i c a t e d  r . 7 i  E h  a n  a d d r e s s  o f

0 0 0 0 0 .

EXAMPLE 11 : LoADER V2A
>MAIN, SUBI , SUB2
IIAIN 36421

'  suBr 3fi5f,
suB2 351t2
BCDIO 32114
sroP 321i3
FIoPS 31347
oTSER 31253
IMEGE 31123

I f  any  o f  the  en t r ies  in  the  memory  map have a

l o a d i n g  w a s  n o l  s u c c e s s f u L ;  t h e  c a u s e  o f  t h e  t r o u b l e

a n d  t h e  l o a d i n g  p r o c e d u r e  r e p e a t e d .

0 0 0 0 0  a d d r e s s ,

s nou lc t  De remedred

o
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FIGURE 6 Memory Map:  L ink ing Loader
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FIGIIRE 7 Mernory lLap: User Prograns

J /  0 4 H
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027 52-->

0 l  5 l  0 -

RESIDENT
SYSTEM

BOOTSTRAP

J(""".Program/

T(" ..,'t',, t t"t t ")
I,INKING
LOADER

LINKING I,OADER
DEVICE IIANDLER

(Drc)

RES IDENI
KEYBOARD MONITOR

,4,",^.,-^,^x
ITELETYPE /
VANDTER:,/,/

RES IDEI{I
SYSTEM

BOOTSTRAP

USER
?R0GRAM(S)

USER
DEVICE
HANDT,ER

USER
DEVICE
HANDl,F,R

USER
DEVlCE
HANDIER

RES IDENr
KEYBOARD MONITOR

, / \
/ INC],UDING\
I  r"a o.naroo I
\  t ' " " .  . .  "  i

\HANDLE9,/

) I l)4O-)

0 1 5 1 0 - >

o c t a l  r a d ! x . )1 n(Addresses are ( A d d r e s s e s  a r e  i n  o c t a l  r a d i x . )
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returns contro l  to  the Keyboard Moni tor .  The type

D y  n  ( s e e  r . a D r e  4 r .

L ink ing Loader  Error  Messages

5.4 ERROR MESSAGES

If  a loading error  occurs,  the L ink ing Loader  types:

.LOAD n

on the  te lep l in le r  and

of  e r ro r  i s  ind  ica  Led

TAB1E 4.

Error  Code

i npu t  da ta  e r ro r

unsat is  f ied  g  loba 1
s;tnb o 1

i l lega l  .  DAT s lo t
r e q u e s t

Exp la .na t ion

T h e  L i n k i n g  L o a d e r ' s  s y m b o l  t a b l e  a n d
and the  user ts  p rogram have over lapped.
At  th is  po in t  the  L ink ing  Loader
memory  rnap v i l l  shou the  addresses  o f
a l l  p rograrns  loaded success fu l l y
be fore  the  over f lo r . r .  Inc reased use
of  CoMMON s torage may a l low the
program to be loaded as COIMON
storage ean over l -ay  the  L ink ing
Loader  and i t s  s1mbol  tab le ,  s ince
COMMON is  no t  loaded in to  un t i l  run
t i m e .

p a r i t y  e r r o r ,  c h e c k s u m  e r r o r ,  i 1 . 1 e g a 1
data  codes ,  o r  bu f  f  e r  over f  lo r , , i

n ' i  e e i  n o

A  D A T  c l n t  r a n " o c t o i  f n r  r r c o  h r r  a

user  program referenced an i1 lega1
.  DAT s lot  number.

o
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6.0 ERROR DETECTION

When the Keyboar<l  Moni tor  (or  onc of  iLs I /O device handlers)  deLects

an i11ega1 s iLuaLion,  the Moni tor  Error  Diagnost ic  rout ine assunes contro l ,

ouLputs an appropr ia te error  message on the te lepr in ter ,  and t ransfers con-

t ro l  to  the System Bootst rap to re- in i t ia l ize the Keyboard Moni tor  (unLess

fhe $HAI,T has been issued since the last Monitor load,in which case the

Iut roni tor  Error  DiagnosLic  rout ine wi l l  ha l t  a f ter  output t ing the errox mes-

sage.  Unrecoverable error  messages are output  in  the fo l lowing format :

.IOPS nn XXXXXX

where nn is the error code (see Table 5) and ){XXXXX is

system infornat ion,

-  t^  .
o n  a n  I / u  o e -If the Keyboard Monitor detects a rrnol readyrr condition

v ice for  wh ic i r  I /O has been requested,  i t  wi l l  type:

toPs 4

on the teleprinter and ha1t. The user should make the device ready and

type tR (CTRL R) on the keyboard to continue.

add i t iona l -  re  1a  ted



TABIJ 5, Keyboard

Error Code

0 0

0 l

02

03

(04

05

06

97

1 0

l l

1 7

1 3

1 4

'15

1 6

1 7

Monitor Error
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C o d e s .

Meaning

I l legaL Ksyboard

I l legal  Keyboard

.DAT slot error

I r regar  rnrer : rupf

Device not ready)

Moni tor  ca 11

Moni tor  ca 11

Illegal Keyboard l!)nitor call

I l legal  I /O handler  funct ion requested

I l lega1 data mode requested

Old f i le  s t i l l  act ive when new f i le  requested
on same .DAT slot

SEEK/ENTER no! executed prior to RXAD^.,,RITE
on f  i le-s t ructured DECtape

'Unrecoverable 
DECtape error

Fi Ie  not  found dur ing SEEK

Directory ful1 on ENTER

DECEape fu11 on WRITE

Output buffer overflow (too J.arge for device)

Too nany f i les acEive for  Lhis  handler

a

o


