
LINK COMPUTER MEMO NO, 1 	 August 16, 1956 

Intra-Communication of the LINK System 

A method of communication muet be sstablirhed within the unite comprieing 
the LINK Syrtem. This memo praeents a tentative outline of the lines of 
communication consideved necc3Bsary to properly control, police, ar aaalytrt 
the functioning of the LINK System through the LINK Computer. Arbitrarily 
defined fa  a Tote board or an array of selectors and indicators which f a  in 
effect, a clerringhouse for information. 

The,arew of communication herein considered are those directly related to 
the LINK Computer and conaist of: LINK Computer to LINK Exchange, In-
put-Output unit8 to Tote board, LXNK Exchaaga to Tote board, LINK Com-
puter to Tote board, Areas not defined in this memo are: Input-Output 
Unite to LINK Exchange, and LINK Computer and Tote board relationships 
with not yet defined High Speed, or Low Speed (keyboard) input output units, 
and LINK Computer to Main Memory comrnunicatione, 

1 , O  	 LINK Computer and LINK Exchange communication. 

The minimum number of lines neceerary for effective control 
are listcad below, 

1. 1 	 Liner controlled by the LINK Computer - Ilnformatiofi 
being eent to the LINK Exchange unit, 

a, 1 line Select for Read,, A 
b, 1 line Select for Write. B 
CO 1 line Select fox Control, C 
d, 20 l i m e  Addrcasa of Control Ward. A, B , 

e0 8 liner Addraes of I/O unit to be used. A, 15, G 
€0 4 linera Control function information C 

1,2 	 Lima controlled by the LINK Exchange unit, information 
being aenl to the LINK Computer, 

a. 	 1 line Respones to end Execution of Asaigaing 
inetruction. A B C 

.. . 
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1,3 	 Total number of line communicating between the LINK 
Exchange and LINK Corxqxatar a r e  36 (sum of 1.1 and 
1.2). 

1. 4 	 Operation of the Select inbtruction in the LINK Computer. 

It is contemplated that tho select instruction in the LINK 
Csmputer will be unique in ogercaticba . A typical eelsct 
inatruction might contain the following information: 

Select for Read 	 10 bit# op code 
Addras ta of If0 Unit 	 8 bits 
Address of Control Word 20 bits 
Conditional 'Trmsfer Addres s 20 bite 
Coda 	 6 bits 

Before any cammunication is established with the LINK 
Exchange, reference is made! to the Tote Board to deter- 
mine that: 

1. 	 The unit to be used iol not in an End of 
File condition. 

2. 	 The unit to be uasd is available and Ready 
to be ueed. 

3. 	 The LINK Exchange unit i e  Ready for 
a@signment for a Read operation. 

If the above conditions a re  alatirfied then the Select for 
Read, Addrcses of Control Word, and Addreao of IbO 
Uni t  are communicated to the LINK Exchange, When 
the LINK Exchange ha8 accepted the information, a 
Response to  end Select execution is returned t o  the 
LINK Computer, which than proceods to sxecute itla 
next instruction. Provision is mads that if for one of 
the reaaona mentioned, the Exchange unit i s  unasaign-
able, the computer can be made to: 

a. 	 Skip one inetruction and continue with 
i te program. 

be 	 . Translfer program control a@designated 
by the conditional transfer address. 

c. 	 Do b as indexed by tha coda in the intatruc- 
tfon. 

d. 	 Stop the corrlputer from continuing. 
c. 	 Anything not herein listed that can be: 

demonstrated to be practical and beneficial, 

.,, 


2.0 Input-Output unit comrnunication t o  Tote board. 
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e 	 The Tote board is an aolsomblp sf selectora and indicators, con-
trolled by rapreaented devicer, intarrogable by the LINK Computer 
(other u d t r  may poesibly interrogate the conditions recorded) and 
reset by, the LINK Computer, LINK Exchange, or 1/0units alo 
deemed logical and proper for the specific indication, Figure 1 
container a Tote board physical layout and a chart indicating a logi-
cal orgadtation from which the overall concept of the Selactor,fn- 
dictator and cr~atrol eystsrn shrsuld be made clear. 

2, 1 	 Linorr controlled by the Input Output d t 8  rapreemnt in-
formation being sent to tho  Tote board to contraliae the 
B C C ~ B L I ~  Each 1/0willto varying machine conditionr. 
have i t a  own lines, representing its own particular 
rrtatuo, and will be rearponsible for initiating represen- 
tative conditiono. Removal of particular raprerantative 
conditiona can be controlled either by the X/Ounit 
directly (a8 in the cam of a Ready conditicsm) QF by the 
1/0unit under control of the LINK Computer (LINK 
Computer turna off End of File in I/O via control in-
etruction, E, 0. F. indication being off in X/Ounit ra-
mwe8 indication from Tote beard.) 

2.2 	 Lines controlled by 1/0unit8 sanding information to  
Tate board, 

a. I /OEr ro r  6 ,  


b. X/OEnd of File 
c, 1/0Not Roady 
d. I / O f n  use 

2. 3 Each 1/0unit har its own comnnwrlicating lines to  the Totes 
board through the LINK Exchange unit, The orgkniartion 
of the X/Ocondition$ on the Tote board reveal. a poten-
tially useful scheme for interrogation, The arrangement 
of columns and rowsmakerr it poesibls to interrogate M 

entire column, an entire raw, or any rspecific condition 
by properly aremembling the addrssr of an interrogation 
inntruction. 

3,O 	 LINK Exchange to T O ~ Qboard communication liner. 

3.1 	 Thero are certain conditions within tba LINK Exchange 
that must be made available to the computer controlling 
the input output operations. Certain of them condition8 
can be defined at this paint and a re  listed as tentative. 
Since the Tote board i r  the central informatitma point, 
the LINK Exchange will provide l ime  conveying the 
f d h w h g  infaxmati@n t@the T&e board: 
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a. Exchange Ready for Rd. (M.S. ) 
b, Exchange Ready for Wr .  (M.S,) 
C. Exchange Ready for Ctrl. (M.S, ) 
d, Exchange unalaarignable 
e, Exchange Ready Rd/Wr. (X. S. ) 
f. 	 Exchange Error  

3.2 	 Not all of the exchange information l i m e  have been com- 
pletely defined, However, it i a  presently felt that the 'items 
limtsd auggeat conditiono that it would be beneficial to in-
ta rrogato. 

4.0 	 LINK Computer to Tot0 board-communication lines. 

The definition of the LINK Computer operation at thirs date has not 
solidified to  a point where any realintic list of communication lfnss 
can be prepared, The list presented is one that should provoke 
thought and comment 80 that all arguments can be evaluated to re-
s u l t  in the most effective and flexible communication and control 
Iystem available 

4. 1 In the C B S B  of multiple instruction Counter6 in LINK Com-
puter it i s  recommended that one of each of the following 
item8 be aseociated with each instruction counter. 

a. 	 Sign condition (plus or minus as aart by lost 
arithmetic instruction controlfad by itsr 
as  eociatod instruction counter). 

b. 	 Zero condition, u 
C. 	 Overflaw. 
d. 	 Underflow. 
e. 	 High, low and equal, 
f. 	 Error (divide by eero attempt - LINK logic 

error ,  a te?)  

4. 2 To provide for attaching or  asaociating control data with 
epacffic input-output u n i t s ,  a row (or more than one row) 
of Logic control indicators be added to the 1/0unit VB 

Function matrix on the Tote board. The Logic control 
indicatorr will  net be turned on according to predefined 
machine conditions &a per item 4.1, but will bs derpen-
dent upon execution of a apecifk control instruction, 
executed only when programmed to do LSQ. 

4. 3 Comparable to item 4,2, a eystem of aon-aesocdated in-
dicators ehauld be provided (perhaps in matrix form) $0 

that programs identifying conditions, may Prtore data to ba 
later w e d  in modifying another program. Them indicators 
may or may not have the ability to be contralled externally- 
e.  g. by the, machine operator. 
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.5 . 0  	 The areas of communication not discussed are listed with the present 
reaaon~for no attempt at definiaon. 

5. 2 

5. 3 

WW:gmp 

Input-Output (NL S. ) comrnwricatioaa with LINK Excbng pri-
marily not diecussad becauas too little it8 presently known 
about the characterirtico of the Hilgh Speed 1/0unite, rrcodly 
this i o  6111 area of pxfme concern to the LINK Exchange and 
I/O section6 rather than the LINK Computer. 

LWK Computer coxnmunicatiena; relative to )z S. I jO unite. 
Too little is  known concorning the High Speed I/O ufsita, and 
it may be sufficient to extend the controls already dafined 
for the rnadium speed I/O units into this ararr. 

Tbte board cmmmnicatfsnr with High Speed I/O d t r  - same 
reasima 8s lieted in 5,2. 

W, Wolearky 




