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1.0 Introduction 

The PDP-5/SDS-930 Communications Link (herein referred t o  as t he  Link) 

provides R means for  e i the r  computer t o  transmit data t o  the receiving computer 

at R r a t e  of approximately 60,000 bitslsecond. 

view, the transmission i s  12-bit p a r a l l e l  (called a word) a t  a frequency of one 

word every 200 usec. A t  the programmer's option, receiving and/or t ransmit t ing 

From the progremmer'8 point o f  

in e i the r  computer can be under interrupt  or  skip control.  

Transmission i s  i n  one direct ion only in a given cycle; that  is, the receiving 

computer must wait u n t i l  the  transmitt ing computer is f inished before it can 

i n i t i a t e  a cycle of i t s  own. 

The SDS terminal i s  connected t o  the 930 Data Multiplex channel and EOM 

se lec tor .  

i s  controlled by IOT inst ruct ions.  

for system progranwers, section 7 i s  devoted t o  TSQ provisions for  programming 

the Link. 

user Link programming in  the PDP-5. 

The PDP-3 terminal connects t o  the Input Mixer ( i .e . ,  Accumulator) and 

Although t h i s  document i s  intended pr imari ly  

Also, the  PDP-5 interrupt  Monitor IN!F should be referred t o  fo r  normal 

1 

Jc Document No. 30.30.20 

I 
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2.0 I n i t i a t i o n  of R Transmission Cycle 

ERch end of the  Link can i n i t i a t e  only a transmiasion cycle (consisting 

c./ 

of from one t o  any number o f  words transmitted);  the receiving computer can 

ignore transmission requests simply by not executing the proper receive 

instruct ions.  

requests i f  the  Link i s  not i n  the Inactive Mode; i . e . ,  the  Link i s  i n  the  

Transmit or  Receive Mode. 

However, the Link hardware w i l l  remember one l e v e l  of tranamiasiofi 

Once a transmit request has been made, the  request is remembered u n t i l  

t h e  Link next reaches i t s  inact ive s t a t e ,  a t  which time the Transmit Mode is  

entered, the request is turned off,  and the  requesting computer not i f ied,  a t  

which time it can immediately transmit two words. These two words are not 

necessarily recieved, however, since each end of the  Link has a 12-bit  buffer  

for p a r a l l e l  read in/out. L 

I 

i i 
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3 . 0 .  Tranmit/Rceeive Cycle (T/R Cycle) 

When e t  t,her computer reqiiests a transmission cycle, 5 I; i s  

r!ot;.f.f 1 ed that, the L ' L t i k t  hnr.rlwo.re has entered t;he requested t,m,nsmj.I, 

rmde h y  rer:eiyrinjt; an inl,err.iJgt,, provided interriipts 1-1ave not  been 

disnnned w djsabled 

ar ensuinc: T / R  cycle u n t i l  the first word i s  WaitJnrr i n  i t s  IJlJffer 

t o  be read i n .  

The recei Tin{: corpliter 5.8 not noti f ied of 

That is, i n  all cases, once the hardware enters a. mode, each 

computer is noti f ied of i t s  1,ink buffer condition by e i the r  in te r -  

rupts,  or  skip instriictions i f  interrupts  m e  disnrmed o r  disabled, 

The Link in te rmpt  requests become false when the hiiffeu. i s  emptied 

(the word read i n )  or f i l l e d  (a  word mod out t o  the tmffer )  depend- 

in,; 011 the  rnocle. These interrupt request l i nes  are the seme ones 

sensed 1 1 7  skip instructions,  7mt are ipted by enable f l ip-f lops 

'oefore re<whin:r the interrupt 1.o;;ic 

( n m  interri ipts)  and ECR (enable interrupts)  inst;riict.lons o,pply; 

the Receive 'and T r a n s m i t  Interrupt$ c m  he armed individixnl.ly Trr 

hoth machines. * 

3 1  the 930, the standard ALR 

From the above discussion i s  i s  Seen that if, is pnera1I-y neces- 

sary for both compiiters t o  have interrupt control ennbled and armed 

w h i l e  i n  the Inactive Mode i n  order t o  know when .Lo enter the Receive 

Mode or  when the f i r s t  word can be transmitted. 

s i p a l t o  %he receiving computer tha t  i t s  buffer is fill1 and no other 

sirrpal t o  the transmitting computer t ha t  i t s  request t o  i n i t i a t e  

"here is  no other 

* See Document No. ?0.50.20 for description of PDP-5 interrupt  lor$.c. 

I I 
I 



t r r n s m i  ssiori has been yriznted than  t h e  in te r rupt  request l ines 

(whixh can I J ~  sensed with skip inst;rucl;l.ons). 

I+. 0. Leaving Transmit Mode - 
Instructions are provided for  both machines t o  t u r n  off  or end 

transmission. The instruct ions can be executed at any time 

following read out t o  the L ink  buffer of the  last  word t o  be 

sent.  However, the  Link hardware does not enter  the Inactive 

Mode u n t i l  the  last word has been sent  and read i n  by the  re- 

ceiving computer. 

If’ the  turn-off instruct ions are  executed. by e i t h e r  computer 

when it i s  not transmitting, the turn-off request i s  ignored. 

The turn-off logic  w i l l  not a f fec t  any transmit request made 

previous t o  &he turn-off request. 

c 
c 

** 

4.1. Panic Conditions - 
Provisions are provided i n  both machines for  recovering from 

software blow-up, i .e. ,  f o r  veturning the l i nk  t o  Idle Mode and 

clear ing a l l  stacked Enter and End Transmi t  Mode requests,  

i s  not so simple since e i the r  end cannot dis t inguish End Trans- 

mission from Clear o r  Reset requests from the other machine, and 

under normal circumstances, End Transmission requests do not des- 

This 

t roy  stacked Transmission requests. 
. The simplest method t o  insure t h a t  the  Link i s  c l ea r  i s  t o  

(a) push the Master Clem button* once o r  the START button twice 

+ bcated on the back s ide of card P23 i n  the EOM se lec tor  rack. 
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on the SDS end, or switch FOWER-ON on the PDP-3. 

method i s  not p rac t i ca l  i n  a Time-sharing system, spec ia l  c l ea r  

instruct ions m e  provided for  both machines. 

Since t h i s  

The followin[: c lear ing procedure may be done i n  e i t h e r  

order, but both arc? necessary t o  i n m m  the Idle mode with no 

stacked transmit requests : 

(a) Execute c l e w  instruct ion i n  PDP-T* and do not issue 

Transmit request. This w i l l  c l ea r  current; s t a t e  and 

PDP-5 T r a n s m i t  request. 

(b) Enter 930 program which executes a c lea r  and no 

T r a n s m i t  requests. This c lears  current s t a t e  and 

930 Transmit request. 

An a l te rna t ive  procedure i s  t o  execute two clear instruc-  

t ions  i n  e i the r  machine (spaced at l e a s t  LO usec  part;), assum- 

ing the other is  not issuing repeated trmsrnit requests. 

Link Instructions 

3 .l. SDS End -- 
5 ,l.l. Interrupt  b c a t i o n s  

2dl.8 .... Link Receive Interrupt  

20 j8  . . . . Link Transmit Interrupt  

2028 .... DSCII Word-count = 0 

2038 .... DSCII End-of-Record 

-+ 

*See Section 5.2.5. 
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5.1. ?. Interrupt  Control 

AIR * AIiM INTERRUPTS 
___) 

b 
00 C 

I 1 I 
I 

dresses is: 

b f 

0 02 
k I 1 

1 

c . . .  0l2 arm a l l  in te r rupts  w i t h  1 i n  
B i t s  8-23. 

_ _  

0 02 
I 

lo2 disarm all in te r rupts  with 0 
i n  B i t s  8-23 

20004 
1 I I I 

112 same as o12 tuza 10 2 

R . . . Link Receive Interrupt  

EIR enables the SDS-930 in te r rupt  system. 

4 DIR . . . DISABLF: INTERRUPTS 

D I R  disables the SDS-930 in te r rupt  system. 

See also the SDS Manual concerning non-interruptible 

b. 

I 

I 

and privileged instruct ions.  1 

.. 
I 
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! - -  5.1.3. Link Select ( T r a n s m i t  Request2 End Transmission, Etc. ) 

E@M 3aO3p, SEIXCT LINK (E@M 3 )  --+ 
- - 

I 

o!  I 0'" ; 3  0 X 03 
I J I k 

0 2 3 ' 8  g 10 11 12 14 15 17 i t 5  23 

This E@M T.y-pe 3 m u s t  be executed 

( see  below) i n  order t o  select the  Link as the 1/0 

device ( B i t s  20-23 s e l e c t  the  Link.). X i s  decoded 

i n  the Link hardware t o  perfarm t h e  following f'unc- 

t ions : 

X Function - 
...... Tranhtmit Request 

...... Force Link t o  Idle Mode 

...... End Transmission 

...... S t a r t  Transmission 

...... S t a r t  Rec 

28 

43 
48 

58 
(any F) ...... Select Link 

NOTE: E@M is pr ivi leged i n  t h a t  no interrupt can occur 

between any type Efh4 and the instruction following it. 

..... 
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word count address 

! I  T I  4.1.4 IIW Programming 
1 ,  .- 

Either computer may i n i t i a t e  a request t o  transmit da ta  by execwting certain 

inst ruct ions.  Then, upon receiving notice from the  LINK through in te r rupts  t h a t  

the LIIVK i s  prepared t o  enter  a spec i f ic  mode, the 930 program mus t  f i r e t  s e t  up 

the zpxopr i a t e  (%word) inter lace words i n  memory, execute a sequence of' EfbM/€@T 

commands t o  se lec t  the appropriate DSC I1 subchannel termination conditions, and 

then inform the LINK t o  s t a r t  operation. 

Transmit Request 

The 930 requests t o  transmit by executing: 

E16rJr 301038 

When the LINK next enters  the Idle  mode, a LINK transmit in te r rupt  occurs. 

Inter lace Word 

The in te r lace  words for subchannel 244 are i n  memory cells 244 (even word) 

and 245 (odd word). The DMC cycle for  all subchannels is: 

1) 

2) 

3)  

Read odd or even in te r lace  word 

Increment address, decrement word coimt 

Test word count = 0 

14) Restore in te r lace  word 

5 )  Data Input or  Output 

i- 

6) Stop or  Continue 

a )  I f  word count f 0, continue 

b )  If even word and word count = 0, switch t o  odd word 

c )  

d )  

If odd word and word count = 0 and cycle b i t  se t ,  switch t o  even wo.rd 

Otherwise disconnect and cause word count in te r rupt .  
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0 E ~ M  ‘I 0 DSC I1 Number 

I n  p a r t i c u l a r ,  f o r  2 words transmitted, s t a r t i n g  at loce,tion 5008 t h e  i n t e r l a c e  

word would i n i t i a l l y  be 00204r(70. 

i n i t i a l  address i s  the buffer  s tas t ing  address -1. 

Select  E& 

Word count = 0 implies 512 word buf fer .  The 

To s e t  up the  DSC 13: terminate conditions one f i r a t  executes an E@M c l a s s  7: 

I I ”- 

0 E:plM ‘ I  >’ DSC IT N r i m k r  7 
23 0 2 ‘$ i3 ‘3 1.1 1;’ 14 r 

( i n  p t r t i C v 1 . w ;  EflM 72P)dt far aubchunnel- ?kl). 

the  contents of whose e f fec t ive  aildress contains 

Thjs 1s fo’l.lowcr1 by a @T ins t ruc t ion ,  

where (a) EdR = L 

(b)  ZCT = L 

a r m s  end-of-record in te r rupt  

arms count=O i n t e r r u p t  

( c )  C = 1 allows automatic s w i t c h i n g  from odd t o  even i n t e r l a c e  word 

when count -- 0 

(d)  E/$ = 1 s e l e c t s  odd i.nl;erlace word f o r  s t a r t i n g  

I n  par t icu lar ,  i f  the potted word contains a 5 ,  cycling begins w i t h  the  odd 

word, and terminates causes an in te r rupt  when the odd word count = 0. With 

a potted word of 7, the  same i s  t r u e  except t ha t  termination (disconnect) does 

not occur a t  odd word count = 0, b u t  instead switches t o  the even word .  

S t a r t  DSC E@M 

The DSC is  a c t m l l y  selected ( s t a r t e d )  by 

c.. ( i n  p a r t i c u l a r ;  EOM 71244 for subchannel 244). 

the  contents of whose e f fec t ive  address contains anything except b i t s  13  through 

2 3 d .  

This  i s  followed by a F$h i n s t r u c t i o n  

T h i s  s p e c i a l  case w i l l  cause the  DSC I1 t o  terminate when the word count 



next = 0 regardless of any previsouly established terminate conditions. 

S ta r t  LINK EOM 

The Link is s ta r ted  in to  Wanamit or  Receive mode by 

EOM 30x03 where X = 4 - S t a r t  Transmit 

5 - S t a r t  Receive 

These commands may be executed any t i m e  the LINK is in  the Idle mode (as 

sensed by an SKS 30703)$ i.e., the i n i t i a l  request interrupts need not occur. 

LINK End Transmission 

To end transmission, an EOM 303038 i s  executed anytime following the l a s t  

word sent assuming a word-count = 0 and automatic disconnect has occurred. If 

otherwise, the Idle mode w i l l  be entered when the current word being sent has 

been received by the PDP-5. 

10. 
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The SKS Type 3 (S,ystem Test Mode) i s  used t o  tes t  

f o r  d i f fe ren t  states of the Link depending upon X.  

If the  s t a t e  i s  not t rue,  the  next ins t ruc t ion  i s  

executed.; otherwise, t h e  next ins t ruc t ion  i s  skipped. 

B i t s  29-23 select the  Link. !J!he s t a t e s  or  s igna ls  

t e s t e d  are  as follx>ws: 

X ' ,  - ..--- Ski i f  S ta te  True 

...... Receive Interrupt  Request 
(Link Buffer Full, Receive Mode) lF1 

...... Transmit Interrupt  Request 
(Link Buffer Empty, Transmit Mode) 3a 

...... Inactive Mode 78 
(Others ) ...... Unused 

NOTE: It i s  not necessary t h a t  SKS be preceded by a 

Link Select E@M. 

5.2. mOP-5 End -- 
3.2.1. Interrupt  b e a t i o n s  

n8 . . . Link Transmit  Interrupt  

768 .... Link Receive Interrupt  

Incations 75 and 76 will normally contain 

addresses which represent the e f fec t ive  ai 

12-bit  

d ress  

t ransfer red  t o  upon receiving an i n t e r r u p t .  



a 

6 

i f  Disarmed i f  i t ' s  associated AC b i t  i s  t rue .  

0 0 1  
I L 

12 I 

. 
6 1 0 1  

5 2.2. Interrupt  Control 

,-b I@ ENIIBLF: m m m s  

6 1 0 2  
I I 

1)ePor~: the next Irmtrur: tlon tha t  mqy be interrupted; 

3.. e . ,  the h s t r u c t i o n  Immediately following the  I$N 

w i l l  be executed before the next in te r rupt  can occur. 

__B I@ DISABLE: INTERRUPTS 

I#F di.sables all PDP-3 in te r rupts .  An I@F auto- 

maticu1l.y occur8 following each in te r rupt .  

Am4 ARM LNTERRUPBS 4 

ExeciAxion of ARM with AC b i t  11 true,  arms the  l i nk  

transmit fkag, b i t  10, the  l i nk  receive flag.  If a 

b i t  I s  fa l se ,  the am/disam s t a t e  of t h a t  f lag i s  

imulaffected 

Disarm is the  same as ARM except t h a t  the in te r rupt  

I 
I 
I 



READ IMTERRUFT COUNTER WORD- AC 

WCCIJ~C?:; 8x1 rriC which OH's t h e  contents of the Accimix- 

where C represents the device causing the in te r -  

rupt; j i n  this case : 

C - 
. * .  Link T r a n s m % t  Jhterrript 

26,:: * .  . . Link Receive Uiterrupt 

T~T(maalI:q, L1.li.s B t e r r u p t  Counter Worci is  executed 

followin{< each in te r rupt  where 608 - 778 a r e  

locn,?;ions of 16 d i s t i n c t  in te r rupt  routines.  

3 .  ?. 3. Link Select ( T r a n s m i t  Request, End Transmission) 

LTR LINK "FKNSMI" REQWST 

--I-. - 
__)Bp 

LV? -is excxuted once for each block of'  word^ t rans-  

mj.t,ted. If the  L ink  i s  busy, the  request i s  remem- 

bered u n t i l  the next Inactive Mode i s  reached by 

t h e  %-ink hardware; i . e . ,  the  request i s  turned of f  

on ly  WIEJI the Link enters  the (PDP-5) Transmit 

Mode 
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2 0 4  1/6r 2048 I 1 
1 

1 
1 

LTE LINK "SMIT END 

LTE causes the Link t o  cn ter  the Inr,tct€ve Mode 

aa soon as both Link buffers  m e  empty, i . ~ . ,  as 

soon as the  la,& word scnt  by the PDP-2 i s  renil 

by the 330. LTE i s  ignored if' the  Link is  not  i n  

the  mode t o  hransmit t o  the 930. 

3.2.4. Read In/Out, Skip - 
LTS LLNK TRANSMIT, SKIP (AC-bLB i f  s k i p )  --b 

6 2 1 1  I$T 2 U g  
I 
1 

1 
0 2 3  11 

If the buffer  i s  ready, i . e . ,  if the  Transmit 

Interrupt  flag is t rue ,  the contents of the  Accmu- 

l a t o r  are deposited i n  the  Link Buffer and the next 

ins t ruc t ion  skipped. Otherwise, the Accumulator and 

Link Buffer are  undisturbed and the next ins t ruc-  

t i o n  i n  sequence is executed. If the sk ip  occin-8, 

the  transmit f l a g  and the  Accumulator w e  cleared 

and the  Link Buffer contents t ransmit ted t o  the  

SDS-930. I 

L 
LRS LINK RECEIVE, SKIP (LJ3-cltAC if skip) 
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If the  Buffer i s  ready, i .e. ,  i f  the  Receive Interrupt  

Request flag is t rue,  the  contents of the Accumulator 

are O R ' d  w i t h  the contents of' the  Link Buffer and the  

next instruct ion skipped. Otherwise, the  Accumulator 

2 1 2  IflT 2128 
1 I 

and Link Buffer are widisturbed and the next ins t ruc t ion  

in  sequence i s  executed. A s  each word is  read by the 

PDP-3, another word is requested. from t h e  SDS-930 (by 

the  Link hardware). 

CLEAR AND RESET -(----?B WJ 

I 1 I 

Link t o  the  Idle mode. 

request toggle is  not cleared so the  930-Transmit mode 

However, t he  930-Transmit 

may M e d i a t e l y  follow. 

6.0 I& Command Combinations 

22E Function 

&Ol* . . . Link Receive, Skip. 

62dL . . . End Transmission. 

6205 ... Link Receive, End. Transmission, Skip 

JC I@T 202 i s  associated with the RAND Tablet and is  normally not usefu l  
with LINK TPT's. c;I 
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6212 ........ Reset Link t o  IDLE Mode. 

6221 ........ Link Transmit, Skip, Clear AC. 

6213 ........ Not Useful. 

62l4 ........ Link Trmmlt Request. 

6216 ........ Reset Link, Enter Transmit Request. 

6213 ........ Request Transmit Mode, Transmit ,  Skip. 
(If the Skip Occurs, a Transmi t  Request 
Is Necessarily Posted. ) 

6217 ........ Not Useful. 

EXAMPIX: The following three instructions w i l l  t r ansmi t  one 
word, i n  Accumulator, t o  the SDS-930 return Link t o  
Inactive Mode, and Leave AC Cleared. 

I@ 212 Force Link t o  Idle Mode. 

215 T r a n s m i t  Skip, Request Transmit 
Mode. 

m 
JMP -1 

I@ 204 End Transmission 

The following program w i l l  send a Zero t o  the 930, 
regardless of the s t a t e  of the l ink  hardware (Pro- 
vided 930 is l istening),  and then receive a block 
of words (first 2 words received m e  i n  parenthesis). 

(Load Address Switch Clears AC) 

I@ 2x5 Program W i l l  Repeatedly Request. 

JMP 0-1 $ y p m i t  Mode Until  Granted By 

I@ 205 End Transmission, Receive, Skip. 

. J M P  '-1 

DCA +3 
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I@ 201 Receive, Skip 

JMP 0-1 

( DCA *+1) Fi r s t  Word Receiveii 

(JMP 0 - 6 )  Second Word Recelmd 
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7.0 TSS Provisions f o r  Link 

As  of system 1.83, the PDP-5/930 L i n k  input and output w i l l  operate as 

follows : 

7.1 Output (930 t o  PDP-5) 

7.1.1 General 

One m u s t  first open the f i l e  w i t h  BRS 1 f o r  device number 7. 

LDX .17 
BRS 1 

The return w i l l  skip with the f i l e  number i n  A when the  f i l e  has 

been successfully opened. 

room f o r  another f i l e  i n  the system, no skip w i l l  occur. 

If the f i l e  is already open or there i s  not 

The Same f i l e  is  closed by 

LDA =fi le  number 
BRS 2 

This BRS never skips. 

Once the f i l e  is  open, one can transmit single chesacters w i t h  

CIO, or a block with BIO. 

7.1.2 Character Output 

CIO is  operated as follows: 

LDA =code 
c 10 = f i l e  number 

where code i s  an a rb i t ra ry  8-bit character (normally a, F b i t  i n t e r n a l  

ASCII character) .  CIO never skips. 

In t h i s  case the PDP-5 w i l l  receive "code+40008". The 40008 is  how 

the  PDP-5 can t e l l  character from block mode. 

7.1.3 Block Output 

A block i s  transmitted by 

LDA --word count 
LDX =star t ing  address 
B I0 = f i l e  number 
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After a11 words have been sent, the return skips. 

abnormal or  e r ro r  conditions, t o  be discussed later.  

No skip occurs upon 

The data sent is  the word count (N) which must be 0 < N 6 2047 

and does not include i tself .  

word between the s t a r t i n g  address, SA, and SA+N-1 is  sent.  

example, the  following could be received by the  m>P-5 w i t h  the  call: 

Next, the low order 12-bits of each da ta  - 
As an 

TAD =fi le  number 
JMS* BIO 
SA PDP-g program 
EA 

where, upon re turn  

character A 
character B 
character C 
block word count 

3 word block 

character rubout 
block word count 
1 word block 

Note t h a t  the PDP-5 must keep in  sync -- a character is  looked for only 

a f t e r  the end of a block (or a f t e r  a character) .  

For the example above, the 930 program would have had t o  use four 

CIO's and two BIO's as follows: 

LDA 
c I0 
LDA 
c I0 
LDA 
CIO 
LDA 
LDX 
B I0 
BRU 
LDA 
c I0 
LDA 
LDX 
B I0 
BRU . 

4 1  

=42 

4 3  

= f i l e  number 

=f i le  number 

=f i le  number 
=3 
SA 
= f i l e  number 
e r ro r  
=137 
=fi le  number 
=1 
9640 
= f i l e  number 
e r ro r  



where SA/ DATA 41,42,4043 

7.1.4 Output Abnormal Conditions 

(1) Fi l e  not open 

(a )  CIO - i l l e g a l  instruct ion 

(b) BIO - i l l e g a l  instruct ion 

Word count too large (ward count = 0 i s  a no qp) 

(a) 

(b) BIO - i l l e g a l  instruct ion 

( 2 )  

C I O  - can't occur (no word count involved) 

(3) m)P-5 not responding. 

An abnormal terninat ion occurs if the data is not sent  within 

500 milliseconds i f  swapping i s  occurring. 

suf f ic ien t  for  aZh8 word block, and termination occurs only i f  

the  FDP-5 i s  improperly programmed. 

50ckns is e n t i r e l y  

( a )  CIO - 1/0 condition termination -- s e t s  flag b i t  5 and 

causes interrupt  4 i f  m e d .  

BIO - 1/0 condition termination -- s e t s  flag b i t  5 .  

interrupt  4 is  armed, it occurs; otherwise the BIO re turns  

without skipping. 

(b)  If 

(4) End of Record interrupt  received. 

This occurs i f  the PDP-5 executes 8 CLEAR LINK instruct ion 

when the l ink  i s  not i n  IDLE mode. 

Same as 2.4 ( 3 )  above, except t h a t  flag b i t  6 is  se t .  

(IDLE = *RECEIVE OR TRANSMIT). 

, 
I -- 

I -- I 
~ 
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7.2 Input 

7.2.1 General 

W u t  is similar except the device number is  6 for  opening the f i l e s ,  

Both input and output files may be open simultaneously. For BIo, a t  most 

wc words (WC 6 2047) may be received. If WC, where N is the word count 

transmitted by the PDP-5, the BIO w i l l  not skip on return; the A reg is te r  

w i l l  contain SA+N, where SA i s  the i n i t i a l  core address of the block; 

b i t  8 w i U  be se t  i n  the f i l e  number; and interrupt  4 w i l l  occur, if 

armed. If mWC, the BIO w i l l  skip, and fur ther  ca l l s  on BIO are 

necessary t o  read the remaining words; the c o w t  N-WC is placed i n  the 

A reg is te r .  

Mote tha t  for output, above, the PDP-5 Monitor INT makes no 

dis t inct ion between block and character mode, and the user program must 

make the dis t inct ion.  

makes a dis t inct ion -- characters recefved are stored i n  an internal 

teletype buffer and handled l i ke  teletype input while blocks we 

written d i rec t ly  into the user's program as requested through BIO. 

I 
In the Input case, however, the 930 monitor 

As characters are received, they are buffered internal ly  in  the 

monitor -- rubout is t reated exactly as a teletype rubout, but only 

a word count is buffered for  block input, 

is  f u l l ,  o r  a block word count is  received, the PDP-.5 Link is  

temporarily suspended with no information los t ,  u n t i l  the user program 

receives the data. 

When the character buffer 

Hence the following abnormalities exis t :  

(a) 

(b) 

Block word count received - CSO input requested. 

Character received - BIO input requested. 

In order t o  simplify the 930 monitor, these abnormalities w3.U 

be t reated with a special  termination condition -- unlike the u s u a l  

f i l e  1/0 where the block/character conversion i s  handled automatically. 
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Fi le  not  open (see 2.4 (1) above) 

B I O  request word count too large (see 2.4 (2) above) 

End of record or Word Count = 0 received. 

the same as End-of-Record interrupt condition, 2.4 (4) above. 

This i s  necessary since the End-of-Record i s  caused only i f  

the Link is not IDU. 

RUBOTJT character received. 

(Interrupt 1 or fork termination). 

Wrong Mode 

(a) Block word-count received, C I O  input requested. Sets 

Treated exactly 

Treated same a8 teletype rubout 

flag b i t  7. 

returns. 

Interrupt 4 occurs if '  armed, otherwise CIO 

The block may be received with BIO. 

(b) Character received, BIO input requested. Sets flag b i t  7. 

Interrupt 4 occurs if  armed, otherwise BIO returns without 

skipping. 

and must be read with CIO.  

All characters received are buffered in te rna l ly  

, 


