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DIRECT I/O
START I/O
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DIRECT I/O
The abilit~ of the computer to communicate
with an 110 device on a one word per
instruction basis.

START I/O
The ability of the computer to set up multi
word transfers between memory and I/O
devices.

CHANNEL PROGRAMMING
The program instructions used to control the
transfers in the start I/O mode.
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SIO MULTIPLEXER
The hardware subsystem that controls the
execution of the channel programs on
up to 16 I/O devices at a time.

PORT CONTROLLER-
SELECTOR CHANNEL
The hardware subsystem that controls the
execution of the channel programs on
high speed devices.
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CTL BUS

MCU MEMORY
DATA 17
TO 3
FROM 3
MOP 2
READY 7
ENABLE 6
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DEVICE CONTROLLER
The hardware that interfaces the iop bus
to an I/O device.

lOP
The hardware that interfaces the cpu to the
iop bus.

DRT NUMBER
A number to which only one DC will respond.

lOP BUS
A multi lined cable which connects the iop
to all device controllers. It carries data,
drt number and handsake signals
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READ

0 1 2 3 .f, 6 6 7 8 9 10 11 12 13 14 15

~1.1.11 -Count
I
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Memory Address
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WRITE

0 1 2 3 ~ 5 6 7 8 9 10 11 12 13 1~ 15

~1,1,01 -Count II 0 C If, . , , , • A , , , ,

I
Memory Address

I IOAlf, , , , , , , , , , , , , , ,

\. .oJ

\.. I~I ~

....tODO SIde PNp - .. I f EDOO2

18-228

J J J



,.

CONTROL

o 1 2 3 4 G 8 7 8 9 10 11 12 IS 14 16

@] 1,0,01 ,1/,0 ,C~n:m~n? ,?o~e, 1, I I 0 C W

I , , ,I/? ,C~m,m~n? ~o?e, 2. , , I lOA W

\..~--------- ----tl rll7a I~~
L -.!!....~-1~OOO~SIde!!!a--.~- "'!!!!L:I~~/=JJ~EDOt'

...... rrWl' 18-229



8 230

r "', .,

END
If Bit 4 Then Interrupt

0 1 2 3 4- I) 8 7 8 9 10 11 12 13 14- 15

@lO, 1,1 [0 Not Used I I 0 C l'. . I I . . . I I I

I Returned Device Status
I IOAl'
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SENSE
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INTERRUPT
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SET BANK

0 1 2 3 4 G 6 7 8 9 10 11 12 13 14 15

@]O. 0.1 IT) Not Used
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RETURN RESIDUE
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JUMP

0 1 2 3 4. G 8 7 8 9 10 11 12 13 14- 15

@JO. 0.0 I Not Used I I 0 C W. . . , , . , , , , ,
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COLD LOAD ON DRT 6
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30
31
32
33
34
35
36
37

000031
014000
000000
040000
000006
077740
000037
034000

Proa Pointer
-'

Set Bank
Bank number
Control
Control w()rd (read)
Read 32 words
Reads target address
End-Just in case
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DRT FETCH

Mux. tells the lOP. to read memory
Mux. tells the DC to give its device #

times 4 as the address to be read
lOP reads memory and puts the returned

word on the lOP BUS. It then updates
the word by 2 and writes it· back

Mux stores this word and advances to the
next state 1I10CW FETCH"
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IOCW FETCH

Mux. tells the lOP to do a read and gives
the word it just recieved as the address
to be read

lOP reads memory and puts the returned
word on the lOP BUS

Mux. stores this word and advances to
the next state "10AW FETCH II

l '======-------- -J

HP-l000 Slide PreD Swam~~ I



~------------------ HEWLETT';PACKARD ---........

IOA'vJ FfTC H
Mu}(. +e.."s +1-te. loP fo clo A. r-~(1d etnd ~\V~~ .J.he.

(warcl read \-n +h ~ DR r FETe H C;TATe) + J (1. S +h-e.

ttddrJlss +0 b(f. r~4J

rop re.... d s f)"JemorLj And puts -I-J,,4i! r-e.f",,.ned lcJorJ

Dn th«. lOP Bus,

til \IX. stDres +"/~ ward (J nd acJva n ces to ~h t. n~-r+

~ f4 t~.

18-240



r ,,------------------------.....,

DATA read

Mux. tells the lOP to do a write and
gives its address register as the
address to be written

Mux. tells the DC to give its data register
as the word to be written

lOP writes the data into the given address

Mux. updates the address register by 1
and counts the word count by 1

If the word count rolls over then advance
to the next state I'DRT FETCHII
else same state

HP-l000 Slide P"'D SYBtem~3A
18-241



r ~r--------------------------...'"

DATA write

Mux. tells the lOP to do a read and gives its
address register as the address to be read

lOP reads memory and puts the returned
word on the lOP BUS

Mux. tells the DC to store this word
into its Data register

Mux. updates the address register by 1
and counts the word count by 1

If the word count rolls over then advance to
the next state "ORT FETCH 11 else same state
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