TELECOMMUNICATIONS INPUT OR MULTICHARACTER INPUT
WITH MULTI-SPECIAL-CHARACTER FEATURE
( A sequence inside [ ] is optional, execution depends upon action atom for the incoming character)

Code Signal Sequence

FOh,h, | {CPB, IBS, [WR, ECHO1/0BS), [WR, ECRO2/0BS], [SAVE DATA}), REPEAT
Fihh, | (CPB, IBS, { ECHO1/08BS], [ ECHO2/0BS], [SAVE DATA]), REPEAT
Fah h, | (CPB, IBS, [WR, ECHO1/CBS], [WR, ECHO2/CBS], [SAVE DATA]), REPEAT
F5h,h, | (CPB, IBS, [ ECHO1/CBS], | ECHO2/CBS]. [SAVE DATA]), REPEAT
F8h,h, | (CPB, IBS, MASK, [WR, ECHO1/0BS], [WR, ECHO2/0BS], [SAVE DATA]), REPEAT
F9h,h, | (CPB, IBS, MASK, | ECHO1/08S), [ ECHO2/0BS], [SAVE DATA]), REPEAT
FCh,h, | (CPB, IBS, MASK, [WR, ECHO1/CBS), (WR, ECHO2/CBS], [SAVE DATA]), REPEAT
FDh,h, | {CPB, IBS, MASK, | ECHO1/CBS), | ECHO2/CBS], [SAVE DATA]), REPEAT

=
A Action atom for any incoming character not matching a special character.

LEGEND (for Fh 2h 3h4 microcommands only)

Mnemonic Operation
CPB CPU sets Ready/Busy signal level to Ready.
ECHO1/CBS CPU sends echo of received character with CBS strabe
to CO device.
ECHO1/08S CPU sends echo of received character with OBS strobe
to CO device.
ECHO2/CBS CPU sends echo of received character with CBS strobe

to output channel of input device*

ECHO2/08BS CPU sends echo of received character with OBS strobe
to output channe! of input device*

IBS CPU awaits input strobe from enabled device*

MASK Set high-order eighth bit of received character to zero.

REPEAT Repeat sequence in parentheses until valid termination
condition detected.

SAVE DATA Save received character in data buffer .

WR CPU awaits Ready signal from enabled device.

*An Fhah3hg micr ignores any ing
address strobe of the form 7h;h3hg and uses
the address specified by the $GI10 statement.

REGISTER USAGE
(for $GI10 statements having an Fh 2h3h‘ microcommand)

Register Bit
(Byte) | Position Use
1 all Automatic storage of h;h,, specified in the microcommand
{with h; set to 0). The stored value is the action atom for any
input ch not hing a ck in the special
character list.
2,3,4,5 all Not used.
6 all Automatic storage of character received with ENDI-level = 1.
7 all Not used.
8 01 1 = Buffer overflow.
02 1 = Element overflow.
04 Not used.
08 Not used.
10 1 =Timeout.
20 1= ENDI-level termination.
40 1 = Terminator-character termination.
80 1 = Separator received for last element.
9,10 all Automatic storage of the count of elements used for incoming data.
1",... Storage of special character list (atom, character, atom, character,
etc.). The list must end with HEX (2020).

Action Atom Definition

High-order hexdigit
t_ Low-order hexdigit
,_/H,_/\

1= Data separator.” *
L 1 = Data terminator.” **
= Don't store in data buffer.
= Echo to output channel with address = current input address + 4.

= Echo to console output device.

* " A separator denotes the end of an input “line”; the next received character is stored as
the first character in the next element of the $GIO buffer. (If a separator is received for the
last element, the microcommand is terminated.)

***A terminator denotes the end of a data stream; the microcommand is terminated.

S

THE $GIO STATEMENT
General Form:
( A . .
$GI0 1y sequience, registers, data buffer
—f_-’
argumant 1 argument 2 arqument 3

Example: 100 $GIO WRITE /03B (6C01 4400 A206 8601, RS) BS() <5,90>

o The microcommand sequence must be one or more groups of four hexdigits (hyhyhyhy) representing
valid codes from the mi d categories ized by the System 2200. The microcommand
sequence can be specified directly, as shown in the example, or indirectly by an alphanumeric variable
into which the appropriate hexdigit values have been previously stored.

The error/status/general-purpose registers must be represented by an ulplununum variable at |LJ\(
10 bytes long (12 or more bytes are needed iff an Fhyhyhy mi | is used). The byte-posi:

in the alphanumeric variable are called “registers™ to emphasize the multi-purpose usage of the variable.

© The data buffer is nceded only i the microcommand sequence includes a multicharacter data transter
microcommand of the form Ah,h h,. Bh hyh,. Chyhjh, or Fhyhih,. The SGIO buffer can be
i a string lSTR) fum.uon m lebu array dcsu.mlor or a modified alpha
n alpha array designator having a field expression specifying the portion of the
‘array to be used for data output or input). The field expression format is as follows:
<s, > for any SGIO statement not having an Fh, hyh, microcommand
<s.m.e>  fora SGIO statement having an Fhy hy hy microcommand
where:
s = starting byte
n = number of consecutive bytes
m = number of bytes per element
e = number of elements.
MICROCOMMAND CATEGORIES -
Code Operation
Oh,hyhg, Thyhzhy Control

Single character output
Single character output with acknowledge

4hyhyhy  (hy =0 through 7)
Shyhyhy  (h, =0 through 7)

Bhahzhy  (hy =0 through F) Single character output with echo no data
Zhahyhy  (hy =1or3) Single address strobe o buffer
Bhyhyhe  (hy =0,2,8, A) Single character input with verify required
86h,h, Single character input

Oh;hyhy  (h; =2,3,6,7)
Ahzhshy  (h; =0,1,2,4,5,6) Mulncharacter output

Bhyhyhy  (hy =0,1,4,5) output with
Bhahyhy  (h; =2,3,6,7) Multicharacter output with echo

Single character input with echo

Bhihshe  (h, =8.9,C. D) Multicharacter output {each character requested) | 9ata
BAh,h, Multicharacter verif buffer
3he ulticharacter verify required

Chyhyhy  (h; =2,6)
Chyh;hy  (hy; =0,1,4,5) Multicharacter input with echo

Chyhyhy  (hy =8 through F) Multicharacter input (each character requested)
Fhyhyh,  (h; =0,1,4,5,8,9,C, D) | Telecommunications input

Multicharacter input

Codes 0... through 9... which do not require a data buffer can be used any number of times in a mictocommand sequence.
Only one code A... through F... Irom a category which requires a data bulfer can be used in a given mierocommand sequence.

o
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REGISTER USAGE
(for $G10 statements not having an Fh_h.h, microcommand)

2"'3"4
Register Bit
{Byte) | Position* Use
1 all General-purpose or storage of a special termination character.
2,3,4 all General-purpose.
5 all General-purpose or automatic storage of an LRC character.
6 alt General-purpose or automatic storage of an ENDI-level=1 character.
7 all General-purpose.
8 01 1 = Buffer overflow.
02 1= LRCerror,
04 1 = Echo/Verify error.
08 1 = Compare error.
10 1 = Timeout. -
20 1 = ENDI-level termination.
40 1 = Special character termination.
80 1 = Count termination.
9,10 all Automatic storage of the count of transferred characters for
a multicharacter output or input microcommand. .
*Bit position labels for status code (register 8) are as follows:
80 40 20 10 08 04 02 O1
vV~ L2
;» Low-order hexdigit 8-4-2-1 bit positions.
High-order hexdigit 8-4-2-1 bit positions.
LEGEND (for all microcommands except FHyhsh,)
Mnemonic Operation
ABS CPU sends an “‘address bus strobe” with an immediate or indirect address '
to deselect the current address and select the specified address.
cBs CPU sends a CBS strobe to the enabled device.
CHECK T, T1, T2 | CPU checks for the termination condition specified by h3.
CPB CPU sets its Ready/Busy signal to Ready.
DATAOUT CPU sends out next character from $GI0 buffer.
ECHO CPU sends echo of received character to enabled device.
1BS CPU awaits input strobe from enabled device.
MM Immediate character is HEX{h3hg ), specified by the microcommand.
IND Indirect character is in the register specified by hj.
LEND cPU the LRC end ified by hg.
oss CPU sends an OBS strobe to the enabled device.
REPEAT CPU repeats the in for each ina
multicharacter input or output operation.
SAVE CPU saves received character in the register specified by ha.
SAVE DATA CPU saves received character in the $G10 buffer.
SAVE LRC CPU saves calculated LRC character in register 5.
SEND LRC CPU sends calculated LRC character to enabled device.
TERM cPU i $GIO if s are not equal.
VERIFY CPU compares received character: if unequal, the echo/verify error bit
(bit 04 in register 8) issetto 1.~
WR CPU awaits Ready signal from enabled device.
W5 CPU waits 5 microseconds.
CONTROL MICROCOMMANDS
Code Operation
Oh;h3h, | Store character HEX (h;h,) in register h ,.
11h;h, | Copy contents of register h; to register h,.
1200 Disable previously set delay/timeout condition.
12h51 Introduce a delay* before each subsequent output strobe (except ABS); the
interval in units of 50 microseconds is specified in binary in registers hy and
h; + 1, where 1<h, <6. Maximum delay interval = HEX (FFFF) ~ 3.3
seconds.
12h;2 Initiate a timeout* before sensing each subsequent ready signal or input strobe;
the interval in units of 1 millisecond is specified in binary in registers h; and
h; + 1, where 1<h; <6. Maximum timeout interval = HEX (FFFF) ~ 65.5
seconds. |f a timeout interval is exceeded, set error bit (bit 10 in register 8)
and terminate.
14h3h, | If contents of register h; # contents of register h,, set compare error bit
(bit 08, register 8) to 1.
15h3h, | If contents of register hy # contents of register h,, set compare error bit
(bit 08, register 8) and terminate.
16h3h, | If complemented status (register 8) code AND h;h, # HEX(GO0), terminate
(i.e., terminate if any bit specified by the mask h3h, is equal to zero).
17h;h, | if status (register 8) code AND h3h, # HEX(00), terminate (i.e., terminate
if any bit specified by the mask h;h, is equal to one).
*Delay and timeout conditions are mutually exclusive. Also, neither a delay nor a timeout can be in
effect during execution of a output with echo mi of the form B2h ;h,,
B83hh,, B6h3h, or BThh,; If 30, 3 false indication of an echo error may occur.

SINGLE CHARACTER OUTPUT AND ADDRESS STROBE

Character Character
Code SIGNAL SEQUENCE To be sent To be saved
Single Character Output
40h,h, WR, OBS/IMM HEX (hyhy)
41h;h, 0BS/IMM HEX (hyhy)
42h,0 WR, 0BS/IND from register h,
43h,0 0BS/IND from register h,
44h h, WR, CBS/IMM HEX {hyhy)
4sh,h, CBS/IMM HEX (hyhy)
46h,0 WR, CBS/IND from register h,
47h,0 CBS/IND from register h,
Single Character Output with Acknowledge
50h,h, WR, OBS/IMM, W5, CPB, IBS HEX (hyhy)
51h,h, 0BS/IMM, W5, CPB, IBS HEX (hyhy)
52h,h, WR, OBS/IND, W5, CPB, IBS, SAVE from register h, | in register h,
53h,h, 0BS/IND, W5, CPB, IBS, SAVE from register h, | in register hy
54h,h, WR, CBS/IMM, W5, CPB, 1BS HEX (hyhg)
55h,h, CBS/IMM, WS, CPB, IBS HEX (hyh,)
56h,h, WR, CBS/IND, W5, CPB, IBS, SAVE from register h, | in register h,
57h,h, CBS/IND, W5, CPB, IBS, SAVE from register h, | in register h,
Singte Character Output with Echo
60h,h, WR, OBS/IMM, W5, CP8, 1BS, VERIFY HEX (hyhy)
61h,h, OBS/IMM, W5, CPB, IBS, VERIFY HEX (h3hy)
62h,h, WR, OBS/IND, WS, CPB, IBS, SAVE. VERIFY from register h, | in register h,
63h,h, 0BS/IND, WS, CPB, IBS, SAVE, VERIFY from register h, | in register h,
64hh, WR, CBS/IMM, W5, CPB, IBS, VERIFY HEX (hyhy)
65h h, CBS/IMM, W5, CPB, 1BS, VERIFY HEX (hyhs)
66h,h, WR, CBS/IND, W5, CPB, IBS, SAVE, VERIFY from register h, | in register hy
67h,h, CBS/IND, W5, CPB, IBS, SAVE, VERIFY from register h, | in register h,
68h,h, WR, 0BS/IMM, W5, CPB, IBS, VERIFY, TERM| HEX (hyh,)
69h,h, 0BS/IMM, W5, CPB, IBS, VERIFY, TERM| HEX (hhy)
6Ah,h, WR, OBS/IND, WS, CPB, IBS, SAVE, VERIFY, TERM | from register h, | in register h,
68h,h, 0BS/IND, W5, CPB, IBS, SAVE, VERIFY, TERM | from register h, | in register h,
6Ch,h, WR, CBS/IMM, W5, CPB, 1BS, VERIFY, TERM| HEX (h;hy)
6Dh b, CBS/IMM, W5, CPB, 1BS, VERIFY, TERM| HEX (h,h,)
6Eh,h, WR, CBS/IND, W5, CPB, IBS, SAVE, VERIFY, TERM | from register h, | in register h,
6Fh; h, CBS/IND, W5, CPB, IBS, SAVE, VERIFY, TERM | from register h, | in register h
Address Strobe
71h;h, ABS/IMM HEX (hyhy)
73h,0 ABS/IND from register h,
Note: Codes of the form 7... can be used repoatedly in a sequence to deselect the curcent device address and sels th
SINGLE CHARACTER INPUT
Verify Character
Code Signal Sequence Character To Be Saved
Single Character Input
8600 CP8, IBS in register hg
860hs CPB, IBS, SAVE
Single Character Input with Verify
8Ch;h, | CPB, IBS, VERIFY/IMM HEX(h3hs)
82h3hs | CPB, IBS, SAVE,VERIFY/IND in register hy | in register hg
88h3hs | CPB, IBS, VERIFY/IMM, TERM HEX(h3ha}
8Ah;h, | CPB, IBS, SAVE, VERIFY/IND, TERM in register h; | in register hy
Single Character Input with Echo
9200 CPB, IBS, WR, ECHO/OBS
92Ch, CPB, IBS, SAVE,WR, ECHO/OBS in register hy
9300 CP8, IBS, ECHO/0OBS
930h, CPB, IBS, SAVE, ECHO/OBS in register hy
9600 CPB, IBS, WR, ECHO/CBS
960h, CPB, I1BS, SAVE,WR, ECHO/CBS in register hy
9700 CPB, IBS, ECHO/CBS
970h, CPB, IBS, SAVE, ECHO/CBS in register hy

MULTICHARACTER OUTPUT
h i

(A in is rep for each in the data buffer)
Code Signal Sequence Check T Lend
Multicharacter Output
AOCh, (WR, DATAOUT/OBS), REPEAT, LEND hy
A1Ch, ( DATAOQUT/OBS), REPEAT, LEND h,
A20h, | high speed version of AOCh, ; no timeout or delay h,
A40h, (WR, DATAQUT/CBS), REPEAT, LEND hy
AS50h, { DATAOQUT/CBS), REPEAT, LEND h,
ABOh, SCAN DATA BUFFER, CALCULATE LRC, LEND h,
Output with
BOh,h, (WR, DATAQUT/OBS, W5, CPB, IBS, CHECK T), REPEAT, LEND hy h,
B1h h, ( DATAQUT/OBS, W5, CPB, IBS, CHECK T), REPEAT, LEND h, h,
B4h h; (WR, DATAOUT/CBS, W5, CPB, IBS, CHECK T), REPEAT, LEND hy h,
B5h h, { DATAQUT/CBS, W5, CPB, IBS, CHECK T), REPEAT, LEND h, h,
Mutticharacter Output with Echo
B2h h, | (WR, DATAOUT/OBS, WS, CPB, IBS, VERIFY, CHECK T), REPEAT, LEND hy h,
B3h,h, [ ( DATAOQUT/OBS, WS, CPB, IBS, VERIFY, CHECK T), REPEAT, LEND hy h,
B6h h, {WR, DATAQUT/CBS, W5, CPB, IBS, VERIFY, CHECK T), REPEAT, LEND h, h,
B7h h, ( DATAQUT/CBS, W5, CPB, I1BS, VERIFY, CHECK T}, REPEAT, LEND hy h,
Multicharacter Output with each Character Requested
B8h,h, (CPB, IBS, CHECK T, WR, DATAOUT/0BS), REPEAT, LEND hy h,
BSh,h, (CPB, 1BS, CHECK T, DATAQUT/OBS), REPEAT, LEND hy h,
BCh,h, [ (CPB, IBS, CHECK T, WR, DATAOUT/CBS), REPEAT, LEND h, hy
BDh,h, | (CPB, IBS, CHECK T, DATAOUT/CBS), REPEAT, LEND h, h,
Multicharacter Verify
BAh, 0 (CPB, 1BS, VERIFY, CHECK T), REPEAT hy
Vaiid “Chesk T Goder
Cond
None (go 1o n o 8
Terminate if ' 9
Tesmnate it ENOI fevel logic ‘1 2 2 2 A
Terminate on enher condition 3 8
Vatid "Lend" Codes
A ] 8o,
Microcammand hrough | 8C.. 8D,
LAC End Sequonce 7
None 190 10 next mcrocommanal | 0 0 )
WR. SEND LRC/OBS, SAVE LRC | 2 2
‘SEND LRC/OS8S, SAVE LRC | 3 3
SAVE LRC | 4 4 a4
WR, SEND LRC/CBS, SAVE LRC | 6 6
SEND LRC/CBS, SAVE LRC | 7 7
MULTICHARACTER INPUT
(A sequence in parentheses is rep until a valid i occurs)
Code Signal Sequence Cheek T | Lend
Mutticharacter Input
C22h, | (CPB, 1BS, no timeout or delay, CHECK ENDI, SAVE DATA), REPEAT, LEND 2 hy
Cehshy | (CPB,1BS, CHECK T1,SAVE DATA, CHECK T2), REPEAT, LEND ny by
Multicharacter Input with Echo
COhshy | (CPB, 1BS, WR, ECHO/OBS, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND y hy
Clhshy | (CPB.1BS,  ECHO/OBS, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND ny hy
Cahyhy | (CPB.1BS, WR, ECHO/CBS, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND hy [N
Chyhy | (CPB,1BS,  ECHO/CBS, CHECK T1,SAVE DATA, CHECK T2), REPEAT, LEND ny ny
Multicharacter Input with Each Character Requested
CBhshy | (WR,OBS, W5, CPB, IBS, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND ny hy
Conyhs | ( OBS,Ws, CPB, 1BS, CHECK T1, SAVE DATA, CHECK T2), REPEAT. LEND hy hs
CAhyhy | (CPB, WR, OBS, I1BS, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND hy ny
CBhyhy | (CPB,  OBS, IBS, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND hy s
CChyhe | (WR, CBS, W5, CPB, 1BS, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND by ny
COhyhg | ( CBS,Ws, CPB, 1BS, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND hy ny
CEhyhy | (CPB,WR, CBS, 1BS, CHECK T1,SAVE DATA, CHECK T2), REPEAT, LEND hy g
CFhyhy | (CPB,  CBS,1BS, CHECK T1,SAVE DATA, CHECK T2), REPEAT, LEND ny hy
Vatid “check T~ Codes
Tormination Conditions (order of checking from 1eft to right)
ENDI-tovel = 1 Recewed
hy | when cheracter roceived) | tmatches char. in og. 1) Equats Buffer Length
o check {save n buller inctuden LRC)]
v check (do not save char |
2| chock fsave char, inreg. 61
3| check tsave char. inreg. 61| check (do not save char 1
a " check
5 check (do not save char } check
6| check tsave char. 1n reg. 61 check
7| check tsave char. n ceg. 6) | check (do not save chor ) check

Vatid “Lend” Codes

LRC End Sequsnce

None (g0 to next microcommand).

Calcuate LRC and save.,

~

Calculate LRC. save, compare with ENDI character,
and sot LRC error bit (use only if by = 2.




