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FOREWORD 

This manual presents an overall-view of the GRID Subsystem toget~er with 

detailed operating and programming information. Explanations assume a basic 

knowledge of data processing· and display methods and address three general classifi­

cations of readers: system planner, operatoi, and programmer·. 

al 
The text is in three sections. The first exp fains operation/\ and functional 

characteristics of the subsystem. Section two discusses ope rotor controls end indica­

tors. Programming information in section three, including flow charts and sample 

programs, enabies effective user application of the subsystem • 

. . . -
The following additional publications may be ordered through: 

CONTROL DATA CORPORATION 
- Literature & Distribution Services 

9200 Bloomington Freeway 
Minneapolis, Minnesota 55431 

DISPLAY CONTROLLER 

A three-book Customer Engineering Manual documents the Display Control !er. 

• Book 1 (publication no. PD82134600) - contains six sections; General 

Description, Operation and Programming, Instal iation and Checkout.­

Theory of Operation, Maintenance, and 1Viaini·enance Aids. The first 

two sections act as a supplement to the Hardware Reference Manual. 
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,fOREw:oRD (CONT) 

Illustrated instructions for instal1ing the equipmert at the site as well as 

procedures for making it operational constitute the third section. The 

Theory of Operation is concerned with internal operations. A functional 

approach is used to eliminate the necessity of tracing through the logic 

diagrams. Maintenance consists of preventive and corrective maintenance 

procedures while Maintenance Aids provides useful information for cus­

tomer engineers • 

• Book 2 (publication no. PD82134700) - this book contains logic diagrams, 

timing charts, .block diagrams, card placement charts, schematic diagrams 
'"' 

and interconnection diagrams. In many instarkes, the back of the preced-

ing sheet is used to explain functions shown onthe diagram. This serves 

as an additional "Theory of Operation," from a more analytical viewpoint. 

• Book 3 (publication no. PD82134800) - this book contains replaceable 

parts information for the Display Controller. A provisioning ports list 

identifies parts called out on illustrated parts drawings. It also contains 

a I ist of vendors. 

• Special Purpose Manual (publication no. PD~Jt./L/4DD) - this book 

contains interface information for the basic controller Customer Engine­

ering Manual. 
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CONTROLLER • 
. · --- . 

: Seven functional modules in the controller perform all the data transfer I 

. . . 

processing, and visual display operations. -

Six of the func~ionaf m~dul~s control all logical operations. Each of the 

-·six modules connect to a distribution bus which, as the name implies, distributes 

data transferred from oneI;lock to the next. Specific combinations of blocks are 

active during execution or programs. Inactive blocks ignore distribution bus data .. 

The analog module interfaces to, and operates in coniunction with, the 

display control and arithl'l'.letic modules. Circuits in the analog module perform 

digital-to-analog conversions-requi~ed for presentation of a crt display.· 

Interface Module. 
_,, 

The interface serves as the connecttng link between the 

subsystem and the modem or teletypewriter unit. The modem is 

used· for communications with the data source. The tele-

typewriter provides program input via paper tape.and serves 

as an output device by functioning as a paper tape punch • 

• IN 
When/\ processor mode, the processor module functions as the principal 

control element governing execution of program instructions. The processor accesses 

memory to obtain instructions for execution and to obtain operands :Ond data for 

processing. The processor continues executing instructions until termination of 

J--1 



lNTERFACE •. 

The di~pl~y subsyst~m c.on:u:nuni.cat.es with the data source via a modem. A\ 

- I 
teletypewrit~r provides data ~utpu.t in the form of paper tape or printed message anr 

entry of data via paper tape or keyboard. The modem and teletypewriter sham a 

serial izing/deserial izing network that converts between serial and paral lei ·data 

transmission. The modem and teletypewriter can not be operated at the same time, 
' moAem d NJ tele +tpc wra-er . . 
but,fJato transfer does_ occur simultaneously with 'processor an? display programs. 
f'l\ert'or'} ~.s. 0t; t;zeJ oN. ~eye.le s+e~l ;N.(J- bci.S-1S, 

MODEM. 

The modem receives and transmits data over commercial wires. Data transfer 

rate is 2, 000 bits/second for the 2~1A modem and 2, 400 b!!s/second for the 201 B 
i. 

modem. The modem may be connected for either 2-wire or 4-wire~ half duplex 
3 

operation. Table AC-I I ists I ines used for transfer of data between display subystem 

and modem. 

Dato Trans fer. 

eae~ 
The processor sets bits in the control register to initiate interface operations. 

/\ 

Prior to initiating a data transmit or 

receive, the Al and A2 c:iddress registers must be loaded to specify the data buffer 

area. 
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- - - _--_ '.- . . _ . 

. The Al register holds the initfaf_ memory address and the A2 register holds the last 
- - < - _--·. - • • • -""' 

memory address-pl_us I. When exponde.d memory is present, bits 11 0 11 and 11 111 of the 

- -

control register define the menJOrY bank to be used. 

TABLE A3-l •. DATA TRANSFER SIGNALS 

ABB RE VIA TI 0 N 

SR 

SCT 

SD 

SIGNAL 

Send Request 

CI ear to Send 

Serial Clock 
Transmit 

Send Data 

SOURCE 

Subsystem 

Modem 

Modem 

Subsystem 

FUNCTION 

Normally OFF. 
Switched ON to transmit and 
remains ON until end of trans­
mission. 

Switched ON approximately 150 
milliseconds after SR (in 2-wire 
system). Switched ON in 8. 5 
millisecond5in 4-wire system. 

Interface synchronizes data on 
the SD line with positive transi­
tions bf SCT. 

Transfers serial bit stream from 
interface to modem • Synchro·· · 
n ized with SCT si~nal. · · 

-

.fe"' ~ ~ \ Cl otk::. 
Rec<:- i \l' Q. 

modem.,; 
\ 

TN·h:r·fac.e samp/e.s cfafa l>N fhe_ 
l..~ I: Ne ,,;,'.+ h. !\)era t~ '-le ttaJ.l.S·{ 
it~oN..s of SCR, .. --- __ 

RD Receive Data 

co Carrier ON 

PD82144300· 

Modem 

Modem 

A3-2 

Transfers bit stream from modem 
to interface. Synchronized with 
SCR signal. 

In a 2-wire system, the Carrier 
ON signal turns ON and OFF 
with each transmission turn-
a round. The carrier may remain 
ON at all times in a 4-wire 
system. 
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- . - . 

CONTROL RfGISTER. 

- ' - \ 
The control register fa _!Coded by the processor and directs operations specif\ied 

by the- se I e_cted codes shown in f igu ~e A3- I • __ 

.. .. 
], r_ t --_. >Bank c1 

l 
I 

' 
. Bank #2 . 

----1 Enab1e In.terrupt c:-Md of ofer;}t.'oN (OO~D? ... .J 

Paper Tape Reader On + , ( ~ 
-------- EN ab k. r N hrr-vf> t 2 rd. w 0 (' d s or ea oo..<o; ____ ~ 

..._ _______ . ).J vi- t; ~ s i ~Ned 

s-~-~-~-~~- 0 0° Bits {6-8} Not Selecting 
J------~~--- 0 1° Receive Teletype Unpacked Format 
s--~~--~~--~- 0 2Q Receive Te1etype Packed Format 
1----~~-~~--- 0 3Q Transmit Teletype Unpacked Format· 
1----------- 0

L1° Transmit Teletype Packed Format 
J----------- 0 5Q ·i\eceive Universal Unpacked Format 
1---------~- 0 6° Receive Universa1 Packed Format 
"""'----------

0 7° TraNsl'i\;f- UNi"\Jer~al UNpacKed Form~·t-
i-------------- 0 0Q Bits {9-11} Not Selecting . 
1-------------- 0 1° Trar·Hm;-t Lh.aj·\'er.i;;i.J P.~c..KecL Format 
1-------------- 0 29 Receive Norma1 Messages . 
i------------- 0 3 9 Trat-tsi'Yl ~ t A c.,k._N.ow..J ec(c;e IYJe ~sa~e ;,· 
i---__;__..._ _________ o4o TraN~l)'taf R-eJecf(\..<ltJ) J)leH"dc.j~ .- ['-. 

1------------- 0 5° Tra~ut>'l·, t £ d'o~ ( N~k) m el'~~l€- i 

1----------:----- 0 6° Tra>Jsm.~t. Rc<l{~ur.:3) n1essat:!e, i '. 
"'-------------- v7o ,-r~N.5M1t' Gr.;)p~.c.-:<.eaJ /J1eiSJ_J~~ ·"

1
, 

.. - - -~ -.:---,,. 
-~ ---- ... ...,.\ r---"'"----===-1-··.;,,v. -~~_,,,; .·. 

Figure A3- I~ Control Register Bits .-· · 

An explanation of each bit position or code selected fol lows: 

B k I b •.a. 0 - When th.is bit sets 1 memory bank 1 is used in e on. , z. 

interface operations. 

o Bank 2, brr 1 - When this bit sets, memory bank 2 is used in 

interface operations. · 

PD82144300 A3-3 
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• -~~ ___ ._·. -: -~-~:..··. -··7. -· ,. . .--- ·~--

,-- _-.-( '~-~-J -oF C:r~~,-jt-,·oN 

• · En~bl_e Irit~foi'pt)}i{2 .;.__-, When set; interrupt (0020) conditions 
---';:_.:------11 .. 

. - · .. ·. _-..:;.... '~. - - ·- . - ~ 

ore"passed-on- to :the processor. These interrupt conditions occur OS a 

• · Pope( Tape Reader On,- bit~ Selection of this bit and a teletype 

rec.ewe-selection -~c:wses ,a_n- x.:.oN code to be sent. This enables the paper 

tape rea~er to tum .on (if in. the ready condition). The interface then 

switches to receive mode. ! ape motion continues until one of the 

fol lowing conditions occurs: 

1. X-OFF code is encountered on tape. 

2. Tight tape. 

3. Out of tape. 

4. Reader is turned off manually. 
Q / Enabie-·Interrupt.- Af'ter- 3rd--word, bit 4 --- When se_t, 

interrupt 20 conditions are passed to the prqcessor. 

- This interrupt occurs during mo~~m operations as the 

result o~ third word.being stored in memory. 

• Select Operation, bits 6, 7, and 8 -- This octal code is decoded 

and used to specify the fol lowing operations. 

I. Code . 0 indicates ·rli d t + h: s ,, ct a I d; a; t- ; s NO t 
_~pee i f"'I; N4 -;i.tJ o perat~of\.1. 
Code l specifies a receive operation from the Teletypewriter. 2. 

The data received is stored in memory in unpacked format. 

3. Code 2 also specifies a receive operation from the 

Teletypewriter. Data is to be stored in memory in packed format. 

Code 3 specifies a transmit operation to the Teietypewriter. 

Data is obtained from memory and transmitted in unpacked format,, 

ff3-t../ 



5 •. Code -:-4 specifies a transm-it operation to the Teletypewriter. 

Dato is. obta·i·~ed from memory and transmitted in packed formatl 
. . \ 

Code· .. 5 ~nab I es the interface for a universal receive \ 

operation. Data is rec.eived from the data source and stored in 

memory in unpacked format • 

. 7. Code . 6 enables the interface for a universal receive opera-

. 
tion. Data is received from the data source and stored in memory 

in packed hrmat. 

8. Code 7 enables the interface to transmit a universal message 

to the data source in unpacked format • 

. -• -Select Operation, bits 9, 10, and 11 
-~ .. 

·· ,,T-his-octal code .is decoded and initiates the following operations: 

1. 

2. 

Code. . -. 0 indicates -+~at- th.,J oetal d;%&1 i __ s ~o+ . 
!"f ec.fy '"'6: dM. opet'a-hot'1. 
Code 1 enables the interface to transmit a universal message 

__ ·---·-·-----·· ___ to _tfle._dgt~--~QYr.'=-~.i!! packed format. 

PD82144300 

3. ·Code 2 enables the interfoc e to receive norrna I mode messag~s 

4. 

5. 

from the data source. When enabled in this mode the interface 

~ill re~ond to all Me ss.~q-=s c.ot-Lf o'l"M
0

• f\1~ to wtlrr.ta \ 1'Ac.SS4' 'le 
fot'rA'?.' s. 
Code 3 enables the interface to send a hardware generated 

-Aeknowledge Message to·the data source. 

Code 4 enables the interface to send a hardware generated 
(C1tN) · 

Reiect Message to the data source. 
/l 

A3-!i 



- ~ - . -

6. ·· Cod~> · : _,.:-5 e·nables the interface to send a hardware generated 
- -O;Pii) --_ . : · -

-7. 

8. 

--Erro.-.rMe$sage-t.o .. the -data source. \ 
JL . - - - · ( j)( 3 J 

~--6 enables the interface to send a Read Message to the 
- . - A 

Code 

data source_. The ha_rdware formats the message, inserting text 

which is taken trom memory. The text is transmitted in .p_npacked 

format. 

Code , 7 enables the interface to send p Graphic-Read 

Message to the data source. The interface formats the message,, 

inserting text which is obtained from memory. The text is 

transmitted in packed format. 

STATUS REGISTER. 

. • < 

The Status Register indicates the present operatiorfol status of the interface 

and may be interrogated by the processor. The register is c I eared with each control 

register selection. 

Figure A3-.~shows the status register bitso 

PD82144300 A3-'1. 



·11 10 9 8 

.... 

sLt.t 3 2 1 o 

l \ . .i-;.....,.- Th ; r' d ··w ~. rd Pre se N -r 

I. I ,L-------- · E r r o I 
..... _ --..,..---·; Pa_r-ity error . 

'--------Lost Character. 
'---------Interface End of Operation. 

Transmit Active.-
'--------------Recei ve ·Active. . 

~------"----·~_Received Un iversa 1 Unpacked ·Message· 
.....-~~~--~-~-- Received Universa1 Packed Message. 

1--------------- 9 0Q None of the fo 11ov.Ji ng. 
1-------------- 9 1~· Received a Po11 (ENG.) messa~e­
J.-----------~--92~: Received an A1ert (Bt;L) tne55a1e. 
~------------~~}~' Received a Diagnost~c-Write (Dc'f) _/TJeSf_~<)je 
1----........ ---------- ,!_Y 9

! Received a Reset-Wr1 te (FF) rfl.ess:s~ - / 4-------------....-- !._5 9 Receive.cl a C1ear-Write Coe~ /r1-et.Ssa (~ 
~------__. ______ v6° Received a Write(l)c\)_tr1e)S::J<rJ~ 1 

' ~7~ Received a Graphic-Write Me~sage. · 
·-- .. _____ :._ ___________ , ______ .,._. 

Figure A3-2. Status Register Bits 

; -

An explanation of each bit and code selected follows. 

• 'Fhiro Word Present, bit 0 --- Tte third wo~d present 

· intc:?"rupt allows the data source to spec.ify the addresses 

where d~ta is to be stored. If The messagt is r~ceived 

· in packed format, A 1 , A2, and_ (A2-A 1) are sto~ed in 

' memory and an interrupt occurs. 'I he status bit will be 

present beLween third and fourth words so the-processor 

may check (A2-A 1, calculated} = (A2-A 1, r_eceived). 

Al. and A2 are then changed and the status bit is checked 

·again to make sure the fourth word has not been stored 

yet. 
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\ 
.-_ -E~:ro:t', bit 1 ..., __ -sets·- if_ illegal message code isl 

- ;: \ 
de:iected, ·co'n-tto1- ~egister illegally selected, or i\r - - --. . _. -·- -. -- -_ ,- . -, -_ .. · . - " :, .. :··r ~ -
an illegal :sl,atiori address lS received. While in' th~ 

j 

receive mode;-. tpe ·interface checks for the correct ' . 

station addre~s following the site address. Co~re6t 

station addresses are 1408 or 1608 for a poll ~e~sage 

and-14lg or i618 for all other messages. 

NOTE 

When transmitting 1 the interface inserts a 14X or 
16X code, whichever was contained in the lost 
correctly received messoge .. Station address !s 
~hecked in the norm~I -receive mode only. 

• Parity Error, bit 2 -
·< 

.. ... ------------ _____ ., 

Two types: of parity checks are performed on mess~ges. Character parity ; s odd 

at.Jd applies to all characters. Message parity is accumulated 

starting with the start of headi~ code and ends with the end of text code. Message 

parity is odd and does not include syn codes. The parity error light located in the 

monitor directly below the screen lights when this bit is set. 

During normal mode of operation, the parity status bit sets as a resu It of one 

of the fol lowing conditions. 

1. Character parity error on ony character starting with the site address. 

2. Message parity error on receipt of a message parity character. 

PD82144300 A3- gi 



·NOTE 

··If a ~haracter parity error .occurs on a messaf1e control 
character,.; tbe message wi 11 not be stored in memory. 
If a character-.parity error is detected on the: data 
portion of a normal write message (unpacked formatt a 

par;tj erfl-or code (l 33) is inserted into memory for that 
~-word. If-a character parity error is detected1:m·ci 

normal graphic-write ·message, the data wil I be stored 
as ·received. 

During universal mode of operation, the parity stah.Js bit sets as a result of 

one of the fol lowing condiHons. 

1. If a character parity error is detected betw,~en the time character 

synchronization is established and the time the buffer is terminated by 

register A
1 

being equal to register A
2

• . . 
2. The message check character is expected immediately following 

the character on which register A1 is equal to register A2• If the 

···message check character does not ca·use the parity checker to end . 

-- -2eto 
in an I\ condition, the parity error status will be set. 

____ _l!arity Js .. not checked .on teletype messages • 

• LostCharacter, bit 3 

·This status bit sets under the following conditions in normal mode. 

1. If ~iJ ST)( coJe ··!. ~o+ 'f'eCe.~"eJ. a·, rec.tl;c after. rei~s·h?!r fl J 

~C\"'a\~ r~~;ster ;;2. 

2. If Carrier ON signal drops before a message parity character is received. 

PD82144300 A3~ 'I 



· Bit 3 sets if 
- -·. ~ . -

t~~ f~l lowing condition occurs whne equipment is in 

universal mode~ 

l. If Carrier ON d_rops before register A
1 

is equal to register A
2

o 

• Interface End of Operation, bit 4 - This bit sets after termination 
·< 
i. 

of any interface receive or transmit operation. 

• Transmit Active, bit 5 - This bit ,se"t s when the foll9wing 

condition occurs during modem operations. 

1. During. an interface transmit operation after a Clear to Send signal is 

received., 

During teletype operations: 

J. Immediately upon selection of a teletype transmit operation. 

This bit clean; ofter transmission is completed. The connect light located 'i N_ -~ 

the monitor at the base of the crt screen lights when this bit sets. 

PD82144300 A3-J t> 



• R.,ce;~e A~+: "'eJ'·b; H. ~ 
8it_6 toggles :v/~e-n the.-~oliowing condition occurs during normal or universal 

mode of operatio~o -··· 

·1. Immediately ofter _character synchronization has been established. 

During teletype operation 

l. Immediately upon selection of a teletype receive operation in the 

. control register. 

· Bit 6 clears if any of the -following occurs. 

In normal mode: 

1. Receipt of a message parity character o 

2. Receipt of a word following the one on which register A
1 

equals 

register A
2

• _,, .. 
3. Carrier ON switched to OFF before one of the previous two conditic:ms 

occured. 

In universal mode: 

- _J. ~eceipt of a word following the one on which register A
1 

equals 

register A
2

• 

' 

. 2. Carrier ON switches to OFF before register A equals to register A
2

• 
1 

In te f erype m.od~: . 
-·L R \"aC..e1opT of al-J X- OFf code. 
:l_. When register A

1 
equals register A

2
• Setting this bit also lights 

the connect light located in the monitor befow the crt screen. 

PD82144300 A3-l l. 



e · Receive -Universal Unpacke~_Message, bit 7 - Th is bit sets after a 

r~ceive op.er-~t.7'.o_n term-incites and_ the interface is enabled to receive a 
. -- . -- - - - .· . 

universal unpa~k~d_ message~ The bit clears when the control register is 
- - . - ' . 

loadai to specify a_ new operation. 
- -· -

• Receive Universal Packed Message, bit 8 - This bit sets after a 

receive operation terminates and the interface is enabled to receive 

a universal packed message. The bit clears when· the control register is 

loaded to specify a n~w operation. 

• Normal Mode Messages Received, bits 9, 10, and 11 

A combination of these bits set upon termination of a normal read from the 

modem. Bits 91 10, and 11 indicate the type of message receiveJ. These bits are 
-< .. 

cleared when a new operatio1'1 is specified by ·loading the control register. The 

type of message received is identified by the following codes. 

1. Code 0 indicates that none of the fol lowing message types have 

2. 

3. 

4. 

6. 

7. 

PD82144300 

been received. 
(EN&) 

Code 1 indicates the receipt of a Pol I Message. 
/J (6EL) 

Code 2 indicates the receipt of an Alert Message. :\ 
/l (vCt.I) 

Code 3 in<dicates the receipt of a Diagnostic-Write Message. 
. (FF) " 

Code 4 indicates the receipt of a Reset-Write Message. 
(hc3) . 

Code 5 indicates the receipt of a Clear-Write Message. 
(Dc1) fl 

Code 6 indicates the receipt of a Write Message. 
/\ 

Code 7 indicate.s the receipt of a Graphic-Write Message. 

A3-12 



NORMAL MODE OPERATION .• -

Table A3-2.Jists the message formats- for normal mode receive messages • 

. -. -- - _. 

TABLE A3-';2. NORN\AL MODE RECEIVE MESSAGE FORMATS 

MESSAGE CODE DESCRIPTION 
---

POLL 026 Syn 

( f ti<jV f r'j) 026 Syn 

026 Syn 

026 Syn 

001 SOH (Start of Headi NC:O) 

16X-17X Site Address 

--- -140/160 Station Address ·• . -
005 Poll -

003 ET)( (End of Text) 
-

xxx MPC (Message Parity Character} 

ALERT 026 Syn 
(Bell) ·-

026 Sy-n 
- - --- ----·- --· ·~ 

026 Syn 

026 Syn - - - --------! ·- ·- -

__ j ---- cm '. SOH (Start of Headi~~) 

16X-17X Site Address ' 
-- - ·---

~ 141/161 Station Address 

~ <ll21 Alert 
--------- - ---· ~ 

003 ETX (End of Text) ' 

xxx 

l 
MPC (Message Parity Character) 

PD8214-4300 A3-13 



- . ·-

. TABLE A3~2 - NOR!v\AL MODE RECEIVE MESSAGE FORMATS (CONT) 

MESSAGE - I·- C_ODE . DESCRIPTION 

DIAGNOSTIC-WRIT~ 
{be v; ce. C oN +ro I L.l) 

RESET-WRITE I\ 
(Form Feed) 

PD82144300 

026 . 

.026_-

. 026 

026 

001 

l6X-17X 

141/161 

020 

xxx 
xxx 
xxx 
003 

xxx 

026 

026 

026 

026 

001 

16X-17X 

141/161 

014 

xxx 
. xxx 
xxx 
003 

xxx 

S-yn· 

Syn 

Syn 

Syn 

SOH (Start of HeadiN'}) 

Site Address 

Station Address 

D iognostic-Write 

D1TA } Received in unpacked format. 

ETi (End of Text) 

MPC (Message Par:ity Character) .. 

SyN_~·· 
s y..i 
s '{ ij 
SyN 
SOH (Star+ of He.a.di"'~) __ 

s iTc Addre~s 
' --···"'· .. 'fr.,,~--

Stat\ oN Add \"eSS 

Rese:t-W 'fa re. 

DAL } Received in unpacked format .. ! ' 
ET Y.. (E'Nd of Te~t) 

M PC (Mess '1~ e Pa ri t1 C ~a rac te r") 
•. 
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-TABLE A3-.2. ~NOR!v_\Al MODE RECE_IVE MESSAGE FOR!v\ATS (CONT) 

MESSAGE 
~ 

CLEAR-WRITE , I 
{lJev~c.e. ~ oNfrol ~) . _ 

PD82144300 

~CODE' DESCRIPTION 

026 · Syn 

026 -- - Syn._ 

026 

026 

001 

16X-17X 

141/161 

022 

xxx 
xxx 
xxx 
003 

xxx 

026 

026 

026 

026 

001 

16X-17X 

. 141/161 

021 

xxx 
xxx 
xxx 
003 

xxx 

Syn 

·syn· 

S OH (Start of Head i_~~) 

Site ·Address 

Station Address 

C leer-Write 

l } . DAI A Received in unpacked format. 

ET)( {End of Text) _., , .. 
MPC {Message Parity Character) 

Syn 

Syn 

Syn 

Syn 

SOH (Start of Headi~Q) 
S i te Address 

Station Address 

Wrt } - -
DA[A Received in unpacked format. 

E'TX. (End of Text) 

MPC (Message Parity Character) 

A3-J5' 



TABLE A3--2. NORMAL fv'\ODE RECEIVE.MESSAGE FORMATS (CONT) 

MESSAGE 

GRAPHIC-WRITE 

PD82144300 

_ Sy N 

. SyN 

DESCRIPTION 

Sy N_ 

SyN 
SOH (St-art of Head:~~) 
s lte. Ad.cl. re SS ' ·- . 

Sta+;o...i AciJrc:.ss 

Graph; c-Vl"r 1 te 

OJA } Received in packed format. 

! . . 
ET~ (E NJ of te~:t") 

A3-J~ 

\ 
I 

\ 
i 

' 



Norrnal Mode Receive OperaJion. 

Figure A3-3 is a ff ow .di'af!ram -_f~r the normal mode receive operation. 

A normal mode receive_ operation is initiated as follows: (fwa} 

l. Processor loads register A
1 

w-ith !he first word addressl\and register A
2 . - -. - _ (lwa+1) . 

with the last word ad~ress plus onef\of the input buffer area. 

2 Processor loads the upper octal digit of the control register with a code 

of 2. 

NOTE 

If a Poll Message or Alert Message is pending, loading register A
1 

and register A
2 

is nbt required since data is not to be stored in memory. 

The following sequence, along with figure A3-3, shows operation of the 

interface while enabled for a normal mode receive opera!fon .. 

l. Character Synchronization is established by the receipt of two consecu-

tive syn codes. Bit 6 of the status register is to,ggled once synchronization 

has been achieved. 

2. A Start of Head;N~code follows character synchronization. Failure· · 

to detect a Start of Heod;N( code following synchronization results in 

the interface searchioa for 2. c;onser.utive syn codes again. . . . ..., 

3. A Site Address Code follows a Start of HeadiN<f code. Failure to detect 
~ 

a site address code that match7s the setting Qf the .equipment switches { ;;uJj of 
_;<o oc.+dl ~Jdr-esses ·rdt-l,(s·N~~,o~ '"-?s "to n.18) t'e~ulfs-. itJ 
+he 11"ferf~ce 5"~drc~:-;J;\ r~r ~/NC Cede.!· d~cllN. 

------

PD82144300 A3-17 
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HO 
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AT.1'HOT. 
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4. A Static~ -Add-r~-~s- code fol lows a correct site address. The station 

address i -s 

for all oth~r ~essages. Failure to detect the correct station address 

re;ults in the-interface ~er+:"'a tkc erro~ statvs b:t. 

5. A Message Control Code fol lows a correct station address. The. message 

control character may be one of six types; Poll, Alert, Diagnostic-Write, 

Reset-Write, Clear-Write, Write or Graphic-Write. The operation 

upon receipt of these codes fol lows. 

If the station address is correct 1 the upper octal digit of the status 
1 

register is set to a code of octal. The interface then looks for an End of 

" Text code. 

e Alert - Upon receipt of an alert message control code, the interface 
.- v·' \1\ 

sets status register bit 10 and loo
1
ks for an End of Text code .. 'R~ce'1 pt 

Df ;;\ sr~t;eN aJJre'f c~dc.. ch ... ert~"'>J sLLL; or ic.tv sets · 
,..1'.tl erroo\'- st~tuJ b.t. · 

• Diagnostic-Write - Upon receipt of this message contoi code the, 
a Nd \ 

inte1foce sets bits 9 f\ 10 of the status register and prepares to store data 

into memory,._, The data i ~ , stored in unP.a~ked format. Y<. e c. e; pf- of a 
& t~ t; c~ Z:~o re.a c oJc o rh..:: r t\\a>J P·t lv or \'4 J" :e + s the e.rr~r 
'" t Go l \).f b \ j I 

o Reset-Wdte - Same as Diagnostic-Writ.e except bit 11 of the status· 
I 

fJJ-ICJ 



.. · ci Clear-Write> Same as Diagnostic Write except bits 9 and 11 t the .... 

. . · . • status register. are ~eJ-, I( cc e i l' t • f :i ·~ t.,t-; e>K ;i ~ d t e SI Jc 1> d e c Her 
tho)l l<il 1 _oY" H~lf sei-s. 1-J....e.. e:v-ror st;&tv.r b. t-, . _ r 

- e. Write Mes~age - ---'. - Same as Diagnostic Write except bits 10 an , 11 oL~--~---
l 

the status register are set. '2. ec c; ft of ~ sfsf,'o>J add res; c Jde of ker-
.tk ';l1' . pUf or ic,fs se.ts +lie et"ror .statuJ b ;+. ) 

• Graphic-Write - The interface sets bits 9, IOi and 11 .?f the status-- - -- ----
---~~~--- -: ... -....... __ 

register and prepares to store data in memory in packed format._:o,.Re~e.;pt of ca 
· s+.e1+ao"-l ~dcl.re.ss c.od~ ot\.\.er +h:n1 l'ilp or 1G.f& sets tke err()r sfafe1.f 

~~ - ~-::=.:=_ ·~ \Q 1 L__ · . . __ __ . . . _ __r-
6. · _ _Ena of Text Code.- This code is a signal to the intertclce tha·t-fFiemE:fSsage 

is completed and the message parity character fol lows. 

7. Message Parity Character. Upon receipt of th is character, the interface 

sets interface end of operation_ ( b; f '1 of -1- he. sf a f uS 

re ;.s Jc r ). 1 f ., fl'\ e .r .r Cl a~ p, a r: i-y e tr~ r •c'occ I) rsj..__ 
- 1b~~i.,~:2-

0
f 1-A.t! stafJs r..,1,s-fer .. sefs. If- :JI .Jo i ."--

·'sefr __ j N re rt ~f J 2 o (; f eN. ab·/ 42 J) T 0 ; N cl; ~af~ \~ 
~th.a_+ :2 receive ~f:!_d.-+~!~')!" 1.S c ~.mpl~t:? __ dtJJ- / 

Cle dr' J" 1-"-~ (Z e C. el" e -~._e -/-, \/€_ ~ f ~ f v.J b If~-- __ 
~ ,.._..__ ~~~~-, ,l'--~-.r--- ---



:.·. - ·.-.:: .. -.>- - _· - -·-- . ~ 

Ta hie:. fli._.":3 ·}:sh. fke rneSSd ';e For mah .fov- Nonvra J 

mode ... t.ra(Jsrnit·.'::n·e-ss.~'.c;e··~ ... · 

TABLE A3-3~ NQR!v\ALMODE: TRANSMIT MESSAGE FORMATS 

MESSAGE :'.··CODE -1 -c DESCRIPTION 

ACKNOWLFDS:?E . i -
.. 026 Syn 

026 Syn 

026 Syn -

026 Syn 

001 SOH (Start. of Head; N1) 
16X-l7X Site Address 

141/161 Station Address 

006 Ac know I edge 

003 ET"A (END OF T~xt) 

xxx MPC (Message Parity Character) 

REJECT 
(C alllc.e 1) 026 Syri .. -

026 Syn 

026 Syn 

026 Syn 

001 SOH (Start of Headi1-i(l) 

16X-17X Site Address 

(140/160) Station Address 
(141/161) 

030 Reiect 

003 ET~ (End of Text) 

xxx MPC (Message Parity Character) 

PD82144300 A3~J. 



tAStE A3-3 ... NORMAL MODE TRANSMIT MESSAGE FORl\AATS (CONT) . . . r . . MESSAGE . . r CODE .• 1 DESCRIPTION 

'.ERROR · . . ~ 026 . . · · Syn 
· : .. (~12qdt ve · A<!kr!ototedq .. e.\ . . 
· ~ u ~ . ?26 .. S'yn 

PD82144300 

· · ·: 026 , Syn 

_026 

'·001 

Syn 

SOH {Start of Head;«tJ. 

l6X-17X Site Address 

141/161 Station Address 

025 Error 

003 ET X (End of Text) 

XXX MPC (Message Parity Character} 

026 

026 

026 

026 

001 

16X-17X 

--- --- ·-l41/161 

023 

xxx 
-XXX 
xxx 
003 

I xxx 

Syn 

Syn·. 

Syn 

Syn 

... . . 

SOH (Start of Heodir1~,. • 
Site Address ":.c 

Station Address 

Read 

oLA }Transmitted in Unpacked Format 

' i 
ET/( (End of Text) ,J 
MPc. (MesSd<je. Para-y Char;)c.fc:t) 

A3-22 



. TABLE A3-3. NORMAL M9DE TRAt~SMIT MESSAGE FORtv\ATS (CONT) 

MESSAGE .... ~CODE DESCRIPTION l 
\ 

GRAPHIC-READ • ;~ --- > • • .. l 
. 026 .. Syn ' ~ . .: ~ 

. 026 Syn 

026 Syn <..:..,. 

026 Syn .. 

001 SOH (Start of Head·~~) 
16X-17X Site Address 

-· 
"141/161 Station Address 

017 

xxx GrtcR} .. 

xxx DATA Transmitted in packed format • 

. i . xxx 
003 ET.X (End of Text) .. 
xxx M PC (Message Parity Character) 

Normal Mode Transmit Operation. 

r',.., ;hate. 

- f\/Ormal mode message transmissjon 
. " ·by loading the upper octal 
' -"" d)\Jj of 

digit of the control register with 
/1 
~cod7s '8 through 7. The interface formats a 

message as shown in table A3-3, inserting data from memory if required. Transmit 

active status bit 5 sets when i-~e· opetat:ol\l ; l ·,~_~'\-\~ted. 

Termination of the operation causes the following to happen: 

1. Clear transmit active status bit 5 • · 

2. Set interface end of operai"ion status bit 4. 

PD82144300 A3-:{3 



- -- - - ----. .. ·-

·_Selecting a spe~ifi~ ~~ssage fortrans_mission is accomplished as follows: 

• "·_ Trar.sm!t Acknowledge Message is initiC!ted b}1 loadin9 the upper octal 

: - digit-of the c;o~trol ~esister ~ith -a cod~ of 3 octa I. The interface sends 

-a complete hardware generated message to the data source. 

• Transmit Reject Message is initiated by loading the upper octal digit 

of the control register with a code of 4 octal. The. interface sends a 

complete hardware generated message to the data source. 

• Transmit Error Message is initiated by loading the upper octal digit 

of the control register with a code of 5 octal. The interface sends a 

complete hardware generated message to the data source. 
. -~ 

• Transmit Read Message is initiated as follows: i · 

I. Processor loads register A
1 

with first word ad~ress and 

register A with the last word address plus one of the 
2 -

output block. 

2. Processor loads the upper octal digit of the control register 

with a code of 6 octal. 

The interface formats the message inserting the data block specified 

by registers A
1 

and A
2 

in unpacked format. 

P.082144300 A3~l( 



·~ .. Transmit Graphi/~ead Message is initiated as fol lows: . 

I.. Processor loads register A
1 

With first word address and register ~2 
. . •. . . . ~· . . . .. . . . \ 

• . l 
·with the last word address plus one of the output block. ' 

2.;' Proces.sor loads the upper octal digit of the control register with 

a code of 7 octal. 

The interface formats the message inserting the data block specified by 

registers A
1 

and A
2 

in packed format. 

UNIVERSAL MODE OPERATION. 

Under this mode of operation the interface . generates 

messages in the general formats shown in table A3-t./. 
- ·,,''"'-

TABLE A3-'/. UNIVERSAL MODE TRANSMIT MESSAGE FORJ\~AT 

MESSAGE CODE DESCRIPTION 

UNIVERSAL UNPACKED ~ 

026 Syn 

026 Syn 

026 Syn 

026 Syn 

xxx f 
I 
I 

~*~ MESSAGE r Transmitted in unpacked format 
I t _,I xxx MPC (Message Parity Character) 

UNIVERSAL PACKED 
I l I 

I j026 Syn 

PD82144300 A3-:(5 



( 

. - - --_:: . __ -··· . -

TABLE A3- ,;~ _UNIVERSAL J\,{ODE.TRANSMIT MESSAGE FOAAl\AT (CONT) 

UNIVERSAL PACKE.D . 026 . ~ _Syn 
{CONTl 

. 026. 

xxx 
xxx xxx 
xxx 

. Syn . 

Synf 

MESSAGE Transmitted in pdcked format 

l 
. MPC (Message Parity Character) 

In Universal mode, a memory block is specified for each transmit and receive 

operation •.. 

PD82144300 A3-::'6 A 



. Trzattsfi\tt.:. 
Universal Mode ·unpcick~·d-Format. 

/\ ... 

. This: operation is,-sele~f~~ as follo~s: 
- -

l. Proces~or loads-r_egister A
1 

with the firstword address and register 
:- . . .~ . - -~ 

A
2 

wHh th~_ last word address plus one of the output block. 

2. Processor loads the octal digit in the control register (bits 6~ 7, 8,) 

with a code of-7. 

The interface sets transmit active status bit 5 after l o·;)J ·,N Q +ke _ c. bt1.1.+rol 

Then it generates four syn codes. Data is taken from memory 

and the lower seven bits of each memory word is transmitted to the data source along 

with a parity bit. This continues until register A1 equals register A
2

• At this time 

Q. message parity character is sent and transmission terminates • ... . -
Termination of the operation causes the fol lowing to happen: 

1. Clears transmit active status bit 5. 

2. Sets interface end of operation status bit 4. 

3. Generates interrupt 0020 (if enabled). 

Universal Mode Transmit Packed Format. 

This operation is selected as follows: 

1. Processor loads register A
1 

with the first word address and register 

A
2 

with the last word address plus one of the output block. 

2. Processor loads the octal digit in the control register (bits 9, 10, 11,) 

with a code of 1. 

PD82144300 A3-~7 



- . ;. . . ' - -

This sets transmit aclive status bit 5 after l __ o ~d: N t 1-\.. e coN+ f'C.··l .-

-~hen ft gen~rates four syn codes. Data is then taken from . 

-

. memc;>ry and disassembled into two six bit bytes. The upper six bits ore taken first 

and bit seven is added as.a_ i.- _-This1 alo~g with a parity bi~ is sent as a data link 

character. The lower six bits are handled in the same manner. This continues until 

register A
1 

equals register A
2

• At th fa time a message parity character is sent. and 

transmission terminates. 

Termination of the operation causes the fol lowing to happen: 

I. Clears transmit active status bit 5. 

,2. Sets interface end of operation status bit 4. 

3. _Generates interrupt 0020 (if enabled). 



· fN lJ-,.J'J,/,_../)~f ~1oJe,, tJ."' ;,. fer face r"''.rf'oNir 1-o 
/J1 <!'..>Sd W e.f ; t..f fkc Form 4fs s J owN ; IV f ;i,/o /e //J-j-

- - -

TABLE A3..S: UNIVERSAL MODE RECEIVE MESSAGE FORMAT 

MESSAGE - t: CODE.-

UNIVERSAL UNPACKED 

UNIVERSAL PACKED 

PD82144300 

026 

- 026 

026 

xxx 

026 

026 

026 

026 

xxx 
xxx 
xxx 

xxx 

DESCRIPTION 

Syn 

Syn 

Syn 

f 
MESSAGE 

J 
MPC (Message Parity Character) 

>- Received in unpacked format. 

'"' ; -

Syt.Jf .., 

MESSAGE I Received in packed format. 

! J 
MPC (MESSAGE PARITY CHARACTER) 



- - . 

Universal Mode Receive Unpacked Format.-

-This operat_ion i~~s~f ected as follows: 

. -
1.- Processor_·l~ads register A

1 
with the first word address and 

register A
2 

with the last word address plus one of the input 

buffer. 

-2. - - -Processor loads the octal digit in the control register-{b-its 6, 

- 7, -8,)-with ~code of 5. 

The interface establishes, charncter synchronization,sets receive active 

status bit 6, and stores incoming data (unpacked format) into the 

· buffer area specified by registers A
1 

and A
2

• This operation continues until one of 

the following occurs: 

1.. Register A
1 

equals A
2

• 

2. Corri er ON switches OFF. 

NOTE 

Syn. cedes received throughout message are not stored in memory. 

Termination of the operation causes the following to happen: 

_J. . . Clear receive active status bit 6. 

·2. Set received universal unpacked message status bit 7. 

· --3.., Set interface end of operation status bit 4. 

{13-30 



4. _Generate interrupt 00_20 (if enabled). 

-· - -

Universat Mode Receive Packed Format. -

This operation is sele_cted_ as fol lows: 

1-.. Processor [~ads register A
1 

with the first word address and register A
2 

wt.th_ the last wbrd address plus one of the inpuf buffer. _ 

2. l?rocessor toads the octal digit in the control register (bits 6, 7, 8,) 

.wi:th a. code of 6. 

The interface establishes character synchronization, sets receive acti~e status 

bit 6, and stores incoming data . _ (packed format) into buffer 'area 

specified by registers A
1 

and A
2

• This operation continues until one of the following 

occurs: 

l. 

. 2. 

Register A
1
t equa Is A

2 
• 

Carrier ON switches OFF • 

.c: . -

---termtnqtion of the operation causes the following to happen: 

'I . l. CJ.e:ar· r.eceive active status b a 6 • 

2. -- Set recerved universal packed message status bit 8. 

3. Set inte_rface end of operation status bit 4. 

4. Generate interrupt 0020 (if enabled). 

PD82144300 A3-31 



- - · F ; q u r-e. ~ ~ , fl "'3 .:...4- ~fl) J Fl 3 - S- sh o w w o rd f' o r-m CJ. f s 
-for J a f o VJ; N IC mC.:;S~rs' . . 'ii 

p b 5 0 

I ( 1 f odd Char l ~----
p b 5 0 

[ I 1 I Even Char l-E 

Data Link 
Character 

11 v b 5 'V 0 

Edd Char I Even Cha;-i Memory Word 

------- A1ways Ones 

Figure A3-~. Data Link (Packed Format) 

p 6 - 0 

~[l....___l< 
J 0 11 7 6 ' 

Data Link Character 

Memory Word 

Stored as zeros 

-Figure A3-.f; Data Link (Unpacked Format) 



TELETYPE MODE 

Teletype Model ASR~-~~- or ASR-35 is- offered as a means of hardcopy 

output in the form of printed page or punched tape. It also serves as a means of 

keyboard or paper tape input. 

Communications with the teletype unit take place in either packed or 

unpacked format. The -unit 
t 

operate with a 7 bit ASCII Code 
I\ 

Operation of the paper tape reader is control led from the interface by use 

of the X-ON end X-OFF signals, respectively. The punch is turned on :and off 

ma~ually. 

f)J-33 



Output to Printer and Punch.: . 

·-Output to the printer and pu_nch-is initi_ated as follows: 
. . 

I. _Processor load~ registers A
1 
~nd A

2 
with the first word cddre:;s 

- -

and last-word ciddress plus one of the output block. 

2. -Processor loads the control register with a code of 030X for Ol!tput 

in unpac-ked format or 040X for output in packed format. 

Tron~-mit active status bit 5 sets and the output starts at the address specified 

by register A
1
, If the unpacked format is used, the lower .s e\Je~ 

bits of the memory wo~d ore sent. The printer wil I respond to the lower seven bit 

as an.ASCII code specifying a character or function. If the punch is turned on, holes 

wil I be punched to reflect the bit configuration of the 7 bit word being sent. 
-<£ .. 

NOTE 

If an X-ON code is sent while in unpacked format and 
ready, it will start t~e reader. 

the reader is 

-- When data is being sent in packed format, a "six-bit byte of the memory word . 

is transmitted along with a seventh bit which is always a I. This forces the data to 

fall in the ch.aract'er subset, and prevents the recognition of an X-ON, X-OFF / 

F~_por ~Jv~Nce, etc. Th is format is normally used when making a binary tape. 

•. 

NOTE 

If X-OFF codes are desired at intervals throughout the tape, they"must be sent 
in unpacked format. 

PD82144300 A3-3t/ 



Termination of the oper?tion .~a~ses the fol lowing to happen: 

l. Clear transmit active status bi_t 5. 

2. ·set interrace endof operation status bit 4. 

3.. Generare int~rrupt 0020 (if enabled). 

Keyboard or Tape Reader Input. 

An input operation from the teletype unit is initiated as follows: 

. . 
l. Processor loads registers A

1 
and A

2 
with the first word address and last 

wo1rd address plus one of the input block. 

2. Processor loads the control register with a code of 05XX for input 

in unpacked format or 06XX for input in packed format. 

NOTE -
off he coNfrol· re1; .der-J 

If the paper tape reader on bit (bit 3A is selected, an X-ON ·code is generated 
and sent. The interface then goes into receive mode and accepts data as it's 
presented. 

After se[ecHng bit 3, receive active status bit 6 is set and data is accepted 

_and stored in either unpacked or packed format until register A1 equals A
2

• ~ ~.~-~, 
iN f~eked ~~Je, tle. lowev- <..-bi+s of +\.A.>o tc.let1pe · _ .. _ 
c::. ~ ~ 'f"o c-+e.. f"S a re. cz sse.m. 'o \ed i t--t +- c c NE v-:>orJ d. N. J 

~ +oY" <.?.cl ~ 'fJ.+ o Me.MO rj. The tape 

reader will be stopped by the following conditions: 

1. Tum off manually. 

2. Out of tape .. 

3. Tight tap~. 

PD82144300 A3-3~ 



4. · · _-_Encountering ah-X...;Off c·ode on tape. 

Terminafion of a telety_p~ input operation will occur on the following 

conditions: 

L Register A
1 
~qua ls register A

2
• 

2. Detection of an X-Off code.· 

Termination of the operation causes the fol lowing to happen: 

1. Clears transmit aetive status bit 5. 

2. Sets interface end of operation status bit 4. 

3. Generates i'nterrupt 0020 (if enabled). 

--

A3-7 i I lustrate the formats for . "v • •• te I etype messages. Figures A3-b · 
·\.. ·-- ----- . ,- \, /. 

7 b s 0 

I __ I 1 ___ 1 _I~--

. r~ 7 b 5 0 

[ I 1 I ~~=~ 1~----1 
~ i.\ 

11 

jodd Char 

b 5 

I .Even 
_ Char 

.. 

Teletype Characters 

0 

Memory· Word 

· receive opera-
Transmitted as ones } Discarded on 

--~------~----------- Transrni tted as zeros· tion. 

Fig~re A3-b. ·Teletype (Packed Format) 



fl1 -o--· :. _:,·. 
-1 ----...-!-}~. . ·_ 

u 7" ! 0 

Teletype Character 

Figure A3- 7. Teletype (Unpacked Format) 

TELETYPEWRITER CODES. 

Tobie A3-6 Hsts the codes used for transmit and receive operations for the 

teletypewriter. 

113-37 

.... , ... • 



_·TABLE A3_-t-. TELETYPEWRITER CODES 

CHARACTER Ascnl CHARACTER 
ASCII 

CHARACTER 
ASCII. 

CODE 1·. CODE CODE 

NULL 000 II 042 D l04 -

.SOM 001 .· . I 043 E 105 

·EOA ·002 $ 044 F l'06 

EOM 003 % 045 G 107 

EOT 004 & 046 H - no 
WRU 005 I 047 I ~-111 

RU 006 ( 050 I \12 J 

BELL 007 ) 051 K 113 

FE
0 

010 * 052 L \14 

H. iAS 011 + 0'53 M 115 

LINE FEED 012 I 054 N J16 

V. TAS· 613 - 055 0 117 

FORl-A 014 ~ . 056 p . '2o 
RETURN 015 I /;57 Q .t21 

so 016 0 060 R 122 

SI 0'17 1 t'> 61 s (23 

oc0 0'20 2 062 T 124 .. · 
X-ON 0:21 3 (;63 

i u 125 

TAPE AUX. ON 022 4 064 v 126 

)K)FF 023 5 b65 w 127 

~AUX.OFF 024 6 066 x iJo 

ERROR I C>25 7 067 y 131 

SYNC 026 8 t>.70 z 1:32 

LEM 027 9 071 c 133 

so 030 : ~72 ' 134 

s. 0'31 i en J 135 

s2 032 < 074 t \36 
..f 

s3 033· = e15 .,.__ l37 

s4 034 > 076 ACK 174 

SS 035 ? '077 ALT MODE 175 

s6 036 @ lOO ESC 176 

s, ()37 A 101 RUB OUT In 

SP 040 B 102 

I 041 c 103 I 

PD82i .+4300 



BIT 4 RBSPONSE;. 

Normally, the rer:iote Graphics Terminal responds to 

each write message with an acknowledge, reject, er error 

message8 The typ~ o~ r~~ponse issued tells the data source that 

the message \·:as correctly or incorrectly received. 

~-Telephone errors normally occur in bursts which result 

in unintelli~ible cormnunications. Situations such as this leave 

___ the data source in doubt as to the status of the write message. 

\\fith proper programming, the terminal is capable o:f providing 

this status and alleviating consequences of telephone channel 

error bursts. 

A restriction is placed on the use of station addresses. 
_., 

The station address is 140 or 160 for poll messages and 
g g 

141 or lol for all other messages. Alternate use o1 the 
g g 

--two -different addresses in successive messages to the remote 

Graphic Terminal is imperative. If the message is correctively 

- received, the terrllinal returns the same address in the response 

message. Incorrect receipt results in a response with the 

alternate address~ The following list shows the station address 

condition for both correct anci incorrect receipt o:f write 

messages. Normally, the data source retransmits a write 

message if it is incorrectly received. Message 5 indicates 

this procedure., 

/1:3-39 
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Transmitted Station - . Response Station . ' 
.· ·· Me-ss<?ge . Address Message Address 

I 
Me):>age 1 Write · 161 Acknowledge 161 
Message 2 Write 141 Acknowledge 141 
Message ·3 Write ·1-61 Acknowledge 161 
Message 4 Write 141 Error 161 ~ 

Message. 5 Write 141 Acknowledge 141 
.. -

-If the data source failed to receive a correct response, 

another message (poll) may be transmitted in.an effort to 

- -determine the· status of the previous write message, Another 

write message may also be used. If the original write message 

had been received correctly, the response to this second 

transmission contains the original station address. 

In the following l'ist, the acknowledge message marked 
·< 
i . 

with an asterisk is assumed to have been destroyed by an error 

burst. By transmi~ting a poll message, the data source receives 

a reject message(assuming read message not pending) containing 

the station address used by the preceding write message. 

This station address tells the data source that the preceding 

message was received and processed correctly. 

Transmitted Station Response Station 
Message Address Message Address 

Message 1 Write 161 Ac know ledge 161 
Message 2 Write 141 AcknO\V ledge 141 
Message 3 Write 161 Ack now ledge * 161 
Message 4 Poll 140 or 160 Reject 161 
Message 5 Write 141 .Acknowledge 141 

------------- ------ -.---------··------ . --- -·- -- --
--------------' 



_If the v!fit_e rn~ss~ge had been incorrectly received, 
- . . --

the error message :response (assuming the response is enabled} 

contains the al~ernate station address as shown by the 

following list. As~':llJ~ng .an error burst destroys the error 

response, the data source transmits a poll message to 

determine status. The alternate address in the reject message 

informs the data source of the error condition in the previous 

write message. Retransmission of the write message _:is_the 

normal procedure. 

Transmitted Station Response 
-----

Station 
Message Address Message Address 

Message 1 Write 161 Acknowledge 161 
Message 2 Write 141 Acknoytledge 141 
Message 3 Write 1"61 Error 141 
Message 4 Poll 140or 160 Reject 141 
Message 5 Write 161 Acknowledge 161 

1,,,.--..---- ---~---- - -- - ---~ --- -----------~--- ------------------~----

PD~~ J'-/L/3o o fj:J-1// 



.. INTERF'ACE coi~·11~mNICATIONS. EXfiJvJ.PLK. ' 

·The flow·chart_shown in figure AJ-8 details an example 

.program for loading. a~master program into the remote terminal 

·subsystem memory •. T'.9:-ble P..3-7 shows a bootstrap routine for 

transfering a loader p·rogram from the teletypewriter paper 

tape reader to the subsystem memory. With the bootstr~p 

routine in memory, depress ON LINE before depressing RUN. 

Although the teletypewriter operates off line, the on line 

facility is necessary to secure the master program from the 

data source • 

. TABLE AJ-7. BOOTSTRAP ROUTINE 

... 
Bank 0 .. 
Address Instructions Comments 

. 7760 0120 Clear Interrupt Lockout 
77o1 2100 Load Memory 
7762 7774 Location o.f FWA 
7763 0175 FWA->A 1 
7704 .2100 Load Iv1emory 
7765 7775 Location of LWA + 1 
7766 0176 LWA + 1~A2 
7767 2100 Load lV1emory 
7770 7776 Location of RCW 
7771 0177 RCW~RC 
7772 0400 oooo~x 
7773 0401 ZJB 
7774 xx xx FWA 
7775 xxxx lWA + 1 
7776 0204 Remote Control Word 

' 

., 
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