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RING FORMATS

A. This replaces 516-10, -11 and -18.

I/0 commands between DDP-516 and the computer interface
-~ are as follows: ‘

- . .  Text

¢ | MS ' LS
. Machine | OP Code Octal 1---81]9---16
Code Mnemonic Code 1/0 Lines
OTA WHRG 740243 Not Used Header | Write Header
- ' to Ring
OTA WDRG ThO244 High Order | Low Order | Write Data
' : - Data Data to Ring «gnd
. . Cj s )
INA RDRG sho4lh High Order | Low Order | Read TCata
. . Data Data - from Ring
INA RHRG 540443 Status Header Read Header
' - 3 from Ring
anhd _go-.

Heade; format for the ring is as follows:

1. 6 bits .Hl thru Hg describe 64 Node addresses

H

, 1s the IS bits of the Ring address and is on I/0
bus 14. .

(\ﬂ. - H6 is the MS bit of the Ring address as is I/0 bus 9.

2. 2 bits of Operation Code.

~a. Op, is the LS bit of the Operation Code and is on

I1/0 bus 16.
M b. OP, 1s the MS bit of the Operation Code and is on the
(. I/0 bus 15.



c. OP1 OP2
0 0 Wrife Command to Device
1 0 Read Status from Device
0] 1 Write Data to Device
1 1 Read bata from Device

~The text follows the Header to the Computer Ring Sending

Interface "CRSI" and the interface sends the message
"Header plus the text", the least significant being sent
first. It is assumed no other messages will be sent until
the computer reads a message via a INA loop or an I/0
interrupt. Once a complete message ‘has been received by
the Computer Ring Recelver Interface, "CRRI", a ring
receiving interrupt flag 1s set. The Computer Ring
Interface, "CRI", has its own status, one of the bits

in the status is the Interrupt Ring Receiving Flag,
"TRRF". This allows, once the message has been sent,
the program in the 516 to either sit in a loop reading
status until the "IRRF" 1is a one, or work through the
normal interrupt features of the 516.

The computer transmits a message on a ring (a coaxial cable).

‘to a node on the ring. Each node has a repeater or equiva-

lent in which to receive or send messages. All messages
are originated by the computer by the following format
arrangement.

A message consisting of 24 bits is sent’or.received by the
computer.

Message 24 bits

A message consisting of 8 bits of header and 16 bits of text

8 bits 16 bits -
< > | & >

Header Text
LS MS | LS MS

=
The computer normally addresses the node by 1ts ringdahich
1s 6 bits. The'lEst 2 bits of the header is an operation:

code for the node to decode for each message.
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The formats are as folloWS:

1.

Computer Sending Format - "CSF"

. 24 bits .

Y . F 4
2 bits 6 bits 16 bits

pa Y 2. N Z N

N\ 7 ~ 4 ~ P4
OP Code Ring Number 16 1
OoP OP H H H), H. H Text .

: 1 2 3 4 75 6 1.8 MS

ring # 1s the node address.
2. OP code 1s the operation code for the node that
is addressed.
. cﬁ_ol :
OP code 00 Write Command
01 Read Status
10 Write Data
11 Read Data
A4 ,
Computer Sending Interfacc Format - "CSIF" -
9 bits 9 bits 9 bits
] € > | € — | €& : > U
2 pits| 2 bits | 6 His] 1 bit —4 bits — sp,5 | 1 01T 1 bit] 1l pit | 4 bits
P Ve Ve | 5250, 10T
< rdl Bl 5 by < ‘.”“ L P o > P> & > ’ } & 5 £
Staryy OP .. | Ring | Py ... TeXt | P, | TeAt. P3 a Sp Stop.
Code | Code # 1l "2 Code
< >\
35 bits

created by the CSIF are:

»Write Pl’ P2,
ARead P1

Py ?3
a =

Sp

Spare,

P

3

Acknowledge bit,

odd
odd

2ero

sent as a zero

sent as a zero
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Computer Recelving Interface Format - "CRIF"
Same as CSIF with the exceptlons:
a = 1 the acknowledge bit set to one means that
’ addressed node received the message and
accepted it without parlty errors.
a = 0 the acknowledge bit set to a zero means the
- addressed node ignored the message.

‘Detailed CSIF and CRIF are as follows:

1. Read Status from the Device "10"-is to find the various
statuses of the nodes.

CSIF
2 bits 9 bits . 20 bits | 4 bits
“— |« > | & _ , > |« >
Start Ring | P 8 |P,=0 8 |pP,= _ _~ | stop
Code 10 # 1 lzerces 2 zeroes 3 |@= S= Code
CRIF .
2 bits 9 bits 9 bits 9 bits | 2 bits 4 bitd
>« > | & 5 | & > |« > | €—>
Start | 10 Ring P . ' P P Stop
Code 4 1 Device Name 2 | Status| 3 a | S Code

Sent by the Node

a. Device Name is an eight-bit number which télls what type
of device is plugged into the node interface:

b. Status is eight bits that can tell the computer the major
status conditions of the device on the node.

c. P2 and P3 are odd parity generated from the new text and sent
by the node. '
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d. a=1 meésage acceptéd by the node.

a 0 message ignored by the node.
— e. Sp = 0.
s 2. Write Command to the Device "OO" 1s write statement from
. : : the computer to control the devilce. into various modes of
* operation -
' CSIF
- vis] 9 bits 9 bits- 9 bits | 2 bits 4 bits
.L > | < > | &= > | < > | < >| «—>
Start Ring | P - Control | P * Control | P . Stop
Code 00 1 hist 8 pits 2 lond 8 bits 31 & } 5P |oode
CRIF ?
2bits| 9 bits © | 9 bits 9 bits 2 bits |4 bits
«—> |< — | < > | S > | <€ > | €—>
Stary Ring | F Control | P Control | P -
oae 001 2% | "1 hat & bits| 2lna 8 bits| 3| = |5 frop
a =1 "node accepted message"
a = 0 "node ignored message"

3. Read Data "11" is to read data from an addressed

node.
CSIF
"\ p pits| 9 bits 9 bits 9 bits 2 bits |4 bits
\ | < S | > |« = | > le—>
Start Ring | P 8 =0 8 p=0] ¥
ode 1 # 1 zeroes i zeroes 37| a=¥ { Sp=0Stop
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- CRIF
’ 2 bits] 9 bits ‘9 bits 9 bits 2 bits |4 bits
> | <€ D> | & > | & > | € > |&—>
-~ Start Ring P Data P Data P Stop
g bart 11 | "8 "1 155 8 b1t 2fend 8 bits| 3| @ | %P [code
a. data 1s sent by the addreséed node.
b. P1 and P2 is odd parity created from the data by the node.
l[&\ ¢c. a =1 message accepted by the node. . T
a = Q messagevignored by the node.
4. Write Data '"@1" is a write message from the computer in
. . which the text contains data to an addressed node.
r
CSIF
2 mts[. 9 bits 9 bits 9 bits 2 bits |4 bity
Sardha — | < > |« > | & el C—
Start Ring P Data P Data | P Stop * ¢
Code 1 1|16t 8 bitd 2lena 8 bits| 3| & | SP| coad
CRIF
2 bits| 27 bits
. > |« >
Start P P :
Code 0l Ring # h Data t a
e | |
a = 1 message accepted by the node. - -
a = 0 message ignored by the node.
C. Four types of codes are used on the ring, they are as follows:
‘_\ 1. =zeroes -E—/oa ns
2. Ones - -
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3. Start Code -

e >

ALY, T

"4, Stop Code

,ﬁjé— / 206 hS —
Zeroes are sent by the CRSI between messages. ’

D. Format for Ring Interrupt

Interrupts will occur from the ring to the computer from the
Node Modem which needs to be serviced. A minimum of two

zeroes are sent between messages. The Node Modem logic will
insert a one between messages 1f its device interrupt flag

is up. An Alarm message 1is sent from the computer and requires
the Node Modem to report its ring # via a time slot in the

text (Ring Time Slot "RTS" if its device interrupt flag is up.

The format 1s as follows-

mesSal. b
— ——— ) T
5T - T f;jﬂL,J y
| c‘;‘;}; L i ‘ | ‘ » code L 1L
"\’t ZCVJCS Mgsgatt « —cin o,.f

W ﬂ__m - - b Codte L] ,%
FI— ‘
(' 07M\~ Nocle 7o be Servic ecl : . | iasid

ALARM FORMAT

P Header > |4 Text - -
Start | Ring # | OP Py 1st 8 P, | 2nd 8 P S_ | Stecp
code | 000000 | Code time slots time slots | S| ®| P | code

R

Alare 1st 16 Nodes I flag time slots.
c:‘l e 01 2nd ] 1] " 1" " 114

10 3I‘d 1 " 1" n ) 1" 113
1 l }4 t h n n 1" ll. " i



- ~the ddd&youed wude «will reset the Interrupt flag of the Node.

516-10, -11, =18 .8 -

If the - .. »= 009000 01 and the 6th node of the 2nd sectlon

of 16 n- .ave.trierrupt flag set, that node will insert
a one 1u:w,‘“e (a1 wihoo. 2.0t of the text. Any message for

. The oper'ri(r Et iuferrupt from a Node Modem on the ring is as

follows:

1. Irsert ones between messages.

2. ..0n . "alarm'" nessage from the computer put a
em Mapn:™ in the rrcper time slot of the text. .
. ', . 'Kf' {’.hu‘!"-
3. iy asRFS.y :ssuge 1s recelved,from the computer,
Tridnpest The ~°vice number and the Device status. in
“idine if .- i .the message.

4. The Inic IJth flag is only created by the device.
- It 3:.up to the device logice to bring down its own,
Intexrupt line to the Node.

The status of -lhe "CRI" is as follows:

A Status
1. Pirgfar;gy)
2. P, "o
3. Py
L. Acknoﬁledge
5. Alarm' Flag

Computer Input Bus

Uu O N

4

. . This sets the Ring Interrupt flip-flop

resets: wnen ring status is read (RHRG).or Master Clear

Sets:  1f any device needs service.

6. Stop Single Shot

'3

One if ring is in operation
Zero when ring is inoperative.

7. ' Start Stop Flip-Flop

2

One = message 1s belng received
Ze”n = message not belng received.

8, 1Into rrupt .

'-«

1

One = end - = message or alarm FF set

Zero = mas.er clear,

The CRI lo¢ic is attached.

read data or read header
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The computer transmits a message on a ring (a coaxial cable)
to a node on the ring.  Each node has a directional coupler
or equivalent in which to receive or send messages. All
messages are originated by the computer by the following.
format arrangement.

A message consisting of 24 bits is sent by the computer

Message 24 bits

A message consisting of 8 bits of header and 16 bits of
text

8 bits . 16 bits_

ped
<

. <

Header | Text

The computer normally addresses the node by.its ring which
is 6 bits. The last 2 bits of the header is an operation
code for the node to decode for each message.

The formats are as follows:

Computer Sernding Formot - "CSF"

., .24 " pits -
< =7
6 bits 2 bits 16 bits
pa ~ <. ~ < N,
< - 7 < ™~ i
Ring # OP Code Text

1. ring # is the node address.

2. OP code is the operation code for the node that
is addressed. '

OP code 00 Request for status.
01 Command out.
10 Read data.
11 ~Write data. :

3. If the ring # is all zeroes the "OO" OP code
then means a call for a "request for service"
from nodes on the ring. Any node may reply by
having its interrupt flag up. (See formats
under "Request for Service.g
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Computer Sending Interface Format - "CSIF"
2 bits| 6 bits |2 bits \1 bit‘ 16 bits 1 bit |1 bit
Start | |
Code ‘ Ring # |Op Code | Py | Text Py a
| & - >
N 29 bits

created by the CSIF are:

P, = Header parity (0dd)
Py = Text parity (odd)

Acknowledge bit, sent as a zero.

Computer Receiving Interface Format - "CRIF"

g W

as CSIF with the exceptions:

the acknowledge btit set to one meﬁns the

addressed node received the message and

accepted it without parity errors.

* Same
. a=1.
a =

0

Detailed CSIF and CRIF are as follows:

the acknowledge bit set to a zero means the
addressed node ignored the message.

1. Request for Status "00", is to find the various
statuses of the nodes.
CSIF |
2 bits 9 bits l/ 18 bits -
—3 | ¢ > | € : >
Start \
Code. Ring #| 00 Py ‘ 16 zeros P, |a
CRIF
2 bits 9 bits 8 bits 8 bits 2 bits l
< > |€ - > ié D e -> t\l e~ »
Start Ring #| 00 P, |- Device Name | Status P.| a |
h A t
Code i . |
) ; R

Sent By the Node
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~ " a. Device Name is an eight-bit number which tells
~ what type of device 1is plugged into the
node interface.
. b. Status is eight bits that can tell the computer
its major status conditions. , '
c. R 1s recreated from the new‘texi"and sent by the node.
‘—\. .
- ) d. = 1 message accepted by the.node.
= O message 1gnored by the node.
2. Command out "01" is write statement from the
computer to control the nodes into varilous modes
of operaticn. ,
CSIF
2 bits| 9 bits 16 bits 2 bits
& U % > € > <L >
Start ' 4
Code Ring #| 01 | Py Control word P, ‘ a .,
CRIF
2 bits 9 bits 18 bits .
< > | & Y |€ —=Y
Start :
code Ring #l 01 \Ph Control word PF a
(:: ' a=1 "node accepted message
a=0 node ignored message"

3. Read Data "10" is to read data from an addressed

node.
. CSIF
-~ . _
(32 ' 2 bits 9 bits ’ 16 bits ‘ 2 bits
» e—> | & y (& > e >
Start
Code Ring # | 10 | Py Zeros P, a
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CRIF
2 bits 9 bits 16 bits 2 bits
< > | & > | € > | &— ?
Start
code | Ring # 10 | Py Data P, |2
. a. data is sent by the addressed node.

b. P, 1is created from the data by the node.

by the computer to handle interrupts by the nodes.
If a node has an interrupt flag up (request for
service), only a Request for Status will reset the
addressed node interrupt flags.

¢c. a =1 message accepted by the node.
a = 0 message ignored by the node.

4. Write Data "11" is a write message from the
computer in which the text contains data to an
addressed node. . '

CSIF
2 bits 9 bits 16 tits 2 bits
< ) < ~ CERA P I » e e b A
Start '
node Ring # 11 Py Data Pt a
' CRIF
b pits| 27 bits
G | £
‘Start ‘
bode Ring # 11 | Py Data ‘ P, |2
a =1 message accepted by the node.
a =0 message ignored by the node.

5. Request For Service, ring # = "zero" .

Op code = "00O". This combination of codes 1s used
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CSIF A .

2. bits 9 bits . 16 bits 2 bits

> | & ¥ | Ld— > | < >

Start -

code 00000 00 Ph Zeros Pt a

& heaqer' ;'
CRIF , _ |

P bits 79 bits ‘“2 bits 6 pits! ~— 8 bits "{f2.bitéfl
1< > € 7 € > | & —> 1€ > |¢ >
Start L 1 ' ]
ode 00000 ‘ oo‘ Ph‘ Ip \Ti Ring.#b Status ‘Pt a i

I. = Interrupt Flag. This is the interrupt flag put in by the
fgrst node that receives the "Request for Service" Code. This
" node then fills in its "ring #" in bits 3, 4, 5, 6, 7 and 8
. of the tex:. If nodes later in the ring see that I, 1is set
"to a one and has an interrupt flagthen they may not put thelr
ring # in the text. - s
T, = Temporary Interrupt. The later nodes that carn t gt - ,
tﬁe If flag will set this rlag. By this means the computer
knows" it will have to .service more interrupts on the ring.



