June 3, 1958

FILE MEMO: SUPERVISORY PROGRAM
SUBJECT: With Respect to the SP Issuing all !-'O';s
DATE: June 3, 1958

There are certain advastages in dlwtng the SP to issue all 1-O's,
even whers multiprogramming {s not being done. These are that the $P
moay take over the job of poping with certain I-O conditiens which are
2ot of dincg interest to the PP. Thus the SP ean hquéle all I-O rejects,
analyze ths ﬂue for an Exchange Program check and execnte corrsctive
pme«tnua in case of Unit chec.ka.

It is also desirable m allow the PP codes to use symbolic add-
resses for 1-O unite and to leave 8§ the SP the burden of psgociating
these addresses with a specific unit on & spacific channel. If he wishes
to do arithmetic on these symbelic addresses, he may choose numeric
symbols or symbols containing numeric parts. It will be necessary for
the PP to provide a list of all symbelic unit addresses which ceuld be
sncountered in the axecution of his program. Thus if he writes the sym- R
bol 70! but in the course of his pregram modifies it so that it takes on
the values 702 and T03, he must include T0Z and T03 in the lst. Prior
to the execution of a PP, the SP assigns actual channel-unit addresses
and associates them with the symbolic addresses provided by the PP, in
s tahle. Prior to the executian of say 1-O instruction, the SP doas a table
losk-up an the symbolic address in order to determine the actual eddress.
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‘In the process of assembly, a "Stors Instructior £mmier and '
Branch Disable" instruction will be WWM every 1-Q instawc-
tien. The Branch address will be such as to cause entry into a regien of
the SP associated with 1-O issuing. The SP will use two additional tables
in fesuing I-O's: an "Occupying Channel" Table and a "Not Yet Issued"
Table.

The Occupying Channel Table will nqu.tre one slot for each I-O
channel in the machine, and thus 4, maximum of 32 slots. A given slot will
contain the 1-O tastruction en which the eorrupmdin; channel is curzently
working. If the channel is free, the entry will cantain all zeres. If muiti-

. pregramming is being dene it will be necessary for the entry also to eontain
identification of the PP. The I-O instruction in this table will be in "almost
maching languags" form. The pseudo parts, i.e., the symbolic unit address
and PP identification will occupy the first 24 bits of the instruction. This

- allows 18 bits (3 alpha, 4 numeric) for the unit aymbol and & bits for PP ident-
ification) Thus the maximum table size is 32 w ﬁtda
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The Not Yet Issusd Table is for remembering 1-O instructions
which cannet be issued when requested by the PP because the channels
they uee are already busy. The table would contain a maaximum of
8 slots for eakh chammel on the machine. For a 32-channel machine
this would mean a maximum total of 256 slots.. Each slot would be 19
bits leng and would thus accommodate the memory location of an 1-0
instruction. Thus the maximum table size is 76 full wozds.

The SP will process an 1-O request from the PP as follows:

1. Apply indexing td the symbalic unit address and then do a
_ tahle look-up on the result in order to obtain the actual
channel and unit addresses.

2. Examine the appropriate slot in the "Occupying Channel” table.

2.1 If the slot is zero
8. Place the "almost machine language' 1-O instruc-
tion in this slot.
b. Construct a LOCATE instruction and a “completely
machine language" I-O instruction and execute them.

€. Return to the same or a different PP.

2.2 I the slot is not zero
a. Examine in turn each of the 8 slots in the Not Yet

1ssued table which correspond to the channel in

question. :

sl If one is found that is serc, place in it the
location of the "almost machine language"”
1-O instruction and return to the same or
& different PP.

a 2 If none $g - zero, set the Resume Address
of the PP equal to the address of the 8TIC
and BR Dis instructions which preceeds the
Halmost machine language" 1-O instruction
in the PP. Return to a different PP.

3. Place the symbolic unit address (contained in the "Occupying Channel"
table slot corresponding to the channel which has indicated completion)
{nto the proper PP UNIT ADDR REGISTER. This is a pseudo register
which the PP may consult. There is ene such pseudo register for each
PP.
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4. Examine the slots in the Not Yet lssued Table corresponding to
the chammel which has just cempleted.

4.1 I there are any non zero alsts, choose the first and
obtain the correspending I-O instructien. Sst this
slot in the Not Yet Issusd Table to zero. Process
the I-O instruction ebtained as in 2.1 above, steps
a. and b. only.

4.2 If all slots are zero, set the siot in the "Occupying Channel®
table to zero.

5. Resume the same PP via the tartiary table entry cerresponding to
ruccessful 1-0 completion.

Eight slots for each channel were chosen for the Not Yet Issued Table
for the folle reasons. Eight units is the maximum number that may be
attathed to any given channel. The only condition under which the §.slots
would bg insufficient to remember all 1-O instructions that need to be re-
membezd would be if a given PP requested the issnance of an 1-O instruc-
tion to a given unit without waiting for the cempletion of the pn '1-0
instruction issued to that eame unit. The procedure gutlived above does,
however, handle this situation by in effect halting the PP (step 2.24.2
abhove) Thereferse, it would be possible to reduce the size of the NY1
table by allowing fewer slets per channel. It is desirable, however, to
have the same number of slots per channsl even where this {s unrealistic ~
becauss of the machine cenfiguratien. This is becanse it enzbles fast pin- =1~ 7
pointing of the information desired witheut having either to search or to make
o another table.

Asmh; a 16—¢hannel. 64-unit machine and assuming 4 slots for
each channel in the Not-Yet 1ssued Table, memory space occupied by the
SP tables mantioned above weuld be as follows:

§ bits/entyy 4 entries $ FW

Symbolic-Actual Unit Table 26 64 26
Oceupying Channel Tahble 64 16 16
Net Yet Issued Tahle 64 4 o4
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