{ A sequence inside [ | is optional, execution depends upon sction atom for the incoming character)

TELECOMMUNICATIONS INPUT OR MULTICHARACTER INPUT

WITH MULTI SPECIAL-CHARACTER FEATURE

THE $GIO STATEMENT

Genersl Form:

$GIO | ] [;:\:v]( i sequence, registers) [dl!nbuﬂp(]

wrgumant | argumant 1 scpurnant 3

Example: 100 $GI0 WRITE /038 (6C01 4400 A206 BE01, RS) BS() <5,90>

® The microcommand sequence must be one of mare groups of four hexdigits (hhyhyhy ) repressnting
valid codes from the gnized 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/stalus/general-purpose registers must be represented by an alphanumeric variable at least
10 bytes long (12 or more bytes are needed if an Fhyhy hy microcommand is used). The byte-positions
in the alphanumeric variable are called “registers™ to emphasize the multi-purpose usage of the varable

® The data buffer is needed only if the microcommand sequence includes 8 multicharacter data transfer
microcommand of the form Ah hob,. Bhyhoh,, Chohioh, or Fhyh b, The SGIO buffer can be
represented by an alpha variable, n |lm1t (Sliltl l‘un alpha array designator, or o modified alpha
array designator (Le., an alpha wrray designator having a field expression specifying the partion of the
array 1o be used for data output of input). The field expression format is as follows:

<sn> for any SGIO statement not having an Fhy hy hy micrecommand
<x m,e> fora $GIO statement having an Fhyhy hy microcommand

s = slarting byte

n = number of consecutive bytes
m = pumber of bytes per element
& = pumber of elements.

MICROCOMMAND CATEGORIES

Code

[ Ghaah, Thahshe Contral
dhyhyhy (g = O through 7] Single character output l
Shyhyh,  (h; = 0 through 7) Single charscter output with acknowledge
Bhyhyhy  (hy =0 through F) Singly charscter output with echo no dats
Thyhyha iy =10r3) Singhe address strobe buffer

e
Bhyhyhy by =0,2,8, A) Single character input with verity e ol
BBhyhy Single character input

Bhyhyhy (2 =2,3.6,7) Single character input with scho

Ahghyhy by = 0,1, 2, 4,5,6) Multicharacter output 3
Bhytyhs  (h; =0.1,4,5) i DurpUL with o
Bhyhahy  (hy =2,3,6,7) Multicharacter output with echo
Bhihyhy  (hy = 8,8, C, D) Multicharacter output (sach charactar roquested) { :u‘:u
BAh,hy Multicharacter verify Sk
Chyhyhy  (hy =2, 8] Multicharacter input

Chyhyha by =0, 1, 4,5} Multicharacter input with echo

Chyhyhy (b = 8 through F) Multicharacter input (each charscter requested)

Fhyhyhy by =0,1,4,5,8,8,C, 0) | Telecommunications input
Codn - g .. i ot e m dun el i B e s S 5 s 18 orbmmmerd mepueece,
Oniy ore code A thesgh F 0 ST

Code
FOh, b, | (CPB, 185, [WR, ECHO1/08S], (WR, ECHO2/08S], [SAVE DATA]l, REPEAT
Fih,h, | (CPB, IBS, | ECHO1/08S], [ ECHO2/0BS], [SAVE DATA]], REPEAT
Fah,h, | (CPB, IBS, IWR, ECHD1/CBS], [WR, ECHO2/CBS], [SAVE DATA]J, REPEAT
FBh h, (CPB, 185, I ECHO1/CBS], [ ECHOZ/CBS], [SAVE DATA] ), REPEAT
F8h, h, | (CPB, IBS, MASK, [WR, ECHO1/0BS], [WR, ECHD2/0BS], [SAVE DATA]), REPEAT
F8n,h, | (CPB, IBS, MASK, |  ECHO1/QBS). [  ECHO2/OBS], [SAVE DATA]), REPEAT
FCh,h, | (CPB, IBS, MASK, [WR, ECHO1/CBS], [WR, ECHO2/CBS|, [SAVE DATA|), REPEAT
FOh,h, (CPB, 1BS, MASK, [ ECHO/CBS], { ECHOZ/CBS], [SAVE DATA] |, REPEAT
t Action atom for any L not ing & special
LEGEND ({for Fhyh,h, microcommands only)
Y] ¥ Operation
Sl
CcPB CPU sats Ready/Busy signal level to Ready.
ECHO1/CBS CPU sands echo of received character with CBS strobe
1o CO devica.
ECHO1/08BS CPU sands echo of received character with OBS strobe
1o CO davice.
ECHO2/CBS CPU sends echo of received charactar with CBS strobe
to output channel of input device®
ECHO2/0B5 CPU sends echo of recaived character with OBS strabe
to output channal of input device.®
1BS CPU awaits input strobe from enabled device®
MASK Set hiw—ordtr wighth bit of received character 10 zero.
REPEAT in paranth until valid
:orl‘.lllion detected.
SAVE DATA Save received character in data buffer .
WR CPU ml:u le\r signal from enabled device.
*An Fhahzhg ignores any di
address strobe of the form Thahzhs and uses
the address ified by tha $GIO
REGISTER USAGE
{for $GIO staternants having an Fh :"a"a microcommand|
Register Bit
(Byte) | Position Use
') all Automatic storage of hhy. specified in the microcommand
Iwith h, set to 0). The stored value is the action atom for any
input ch not hing a ch in the special
list,
2,3.4,6 all Not used.
6 all Automatic starage of character received with ENDI-level = 1,
7 all Not used,
B o 1 = Buffer overfiow,
02 1 = Element overflow,
o Not used,
08 Not used,
10 1 =Timeout.
20 1= ENDI-level termination,
40 1= i
BD 1 = Separator received for last element.
810 all Automatic storage of the count of elements used for incoming data.
18 Storage of special list (atom, , atom,
etc.). The list must and with HEX {2020,

Action Atom Definition

High-arder hexdigit
‘— Low-order hexdigit

1
‘ L = Don't store in data buffer,

1 = Dara sapa:

= Data wrminator.

= Echo 10 output channel with address = current input addrass + 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 $G10 buffer. (If a separator is received for the
last element, the microcommand is terminated.)

A wrminator denotes the end of & data stream; the microcommand is terminated,

LABORATORIES, INC

‘ “ANG B36 NORTH STREET, TEWKSBURY, MASSACHUSETTS 01878

TEL (817) B51-4M1, TWX TI0 343.6785, TELEX 84.7421

Printed in U.S.A.
700-3782
8-76-10M

SYSTEM 2200

ofll

MICROCOMMANDS



REGISTER USAGE
{for $GIO statemants not having an Fh,h,h, microcommand)

Register Bit Use
IByte) | Position®
1 il Genaral-purpose or storage of & special termination character.
2.3.4 all Ganeral-purpose.
5 all General-purpose or sutomatic storage of an LAC character,
6 all General-purpose or sutomatic storage of an ENDI-level=1 character,
7 all General-purpose.
a o 1 = Buffer overtlow.
o2 1= LRC error,
4 1 = Echo/Verily error,
08 1 = Compare error,
10 1 = Timeou
20 1 = ENDI-level termination.
40 1 = Special character termination.
80 1 = Count termination.
9,10 sl Automatic storage of the count of transfarred charscters for
a multicharacter SUIPUT of iNPUT Micrecommand.

*Bit position labels for status code (register Bl are ai follows:

[ 7 I e

B0 40 20 10 08 04 02 OV
S S o
B b

| l—l- Low-ardar hexdigit 8-4-2-1 bit positions.
High-arder hexdigit 8-4-2-1 bit positions.

LEGEND (for all microcommands except FHyhshyl

Operation

ABS CPU sends an “address bus strobe™ with an immediate or indirect address
to deselect the current address and salect the specified address.

cas CPU sends @ CBS strobe to the enabled device.

CHECK T, T1, T2 | CPU checks for the termingtion condition specified by hj.

CPB CPU sats its Ready/Busy signal to Resdy.

DATAOUT CPU sends out next character from $GIO buffer.

ECHO CPU sends echo of received character to enabled device.

185 CPU awaits input strobe from enabled device.

MM Immediata character is HEX{hyhy ], specified by the microcommand,

IND Indirect character is in the register specified by hj.

LEND CPU executes the LAC end ssquence specified by hy.

0Bs CPU sends an OBS strobe to the ensbled device.

REPEAT CPU repeats the i for each ina
multicharacter input or ouUTPUT ope n,

SAVE CPU saves received character in the register specified by ha.

SAVE DATA CPU saves received charactor in the $GI0 buffer.

SAVE LRC CPU saves calculated LRC character in register 5,

SEND LRC CPU sands calculated LRC character to enabiled device,

TERM CcPU [ $GIO if are not equal.

VERIFY CPU compares received character. it unequal, the scho/verify error bit
(it 04 in regi Bl iswmtrol.

WR CPU awairs Ready signal from enabled device.

W5 CPU waits 5 microseconds,

CONTROL MICROCOMMANDS

SINGLE CHARACTER OUTPUT AND ADDRESS STROBE

Code Operation

Oh;hshe | Store character HEX (h,h,} in register h,.

11hyhy | Copy contents of register hy to register hy.

1200 Disable previously set delay/timeout condition,

12hy 1 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
hy + 1, where  15h, <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 hy and
hy + 1, where 15h, < 6. Maximum timeout interval = HEX (FFFF} ~ 65.5
seconds. If a timeout interval is exceeded, set error bit (bit 10 in register 8)
and terminate.

14hyh, | If contents of register hy % contents of register hy, set compare error bit
(bit 08, register 8) to 1.

if contents of register hy * contents of register h,, set compare error bit
(bit 08, register 8) and terminate.

16hsh, | If complemented status {register B) code AND hyh, # HEX(00), terminate
{i.e., terminate if any bit specified by the mask hy h, is equal to zero).
17hyhy | If status (register B) code AND hyh, # HEX(00), terminate {i.e., terminate
if any bit specified by the mask hyh, is equal to one).

18hyhy

“Deiny and timeout canditions are mutuslly sxslushes, AlKS, neither a delay nor a timeout can b in
whtact " output with schy of the form B2h,h,
B30,h,. D6k, or B70 N, if 0, 8 faise indication of an sch srror may occur.

Charscter Charcter
Code SIGNAL SEQUENCE T ba st To bt sarved
‘Single Character Output ]
40n,h, WR, OBS/IMM HEX (hyhy )
41h,h, OBS/IMM HEX (hyha)
42h,0 WH, OBS/IND from register b,
43h,0 DBS/IND from register hy
44n,h, WR, CBS/IMM HEX (hyhy)
a8h,n, CBS/IMM HEX thyhy )
46h, 0 WR, CBS/IND from register by
47h,0 CAS/IND from egister h,
Single Charactsr Output with Acknowhedge
50h, h, WH, OBS/IMM, W5, CPS, 1BS HEX [hyhy)
51h,h, 0BS/IMM, WS, CP8, IBS HEX (g )
52h, h, WR, OBS/IND, W5, CPB, |BS, SAVE fram register b, | in register h,
Bah h, OBS/IND, WS, CPB, |BS, SAVE from register h, | in reglster h,
B4h, b, WA, CBS/IMM, W5, CP8_ 1BS. HEX (hyhy)
BBh,h, CBS/IMM, WS, CPB, IBS HEX (hyh,]
58h,h, WR, CBS/IND, W5, CPB, 185, SAVE from register hy | in register by
57h,h, CBS/IND, W5, CPB, 185, SAVE fram register by | in regivtar h,
Singls Charsoter with Echo
480N, h, WR, OBS/IMM, WE, CPB, I1BS, VERIFY HEX (hyhe}
&1h,h, OBS/IMM, WE, CPB, IBS, VERIFY HEX (hyhy )
B2Zh,h, WR, OBS/IND, W5, CPB, IBS, SAVE, VERIFY from register hy | in register hy
B3h,h, OBS/IND, WS, CPB, IBS, SAVE, VERIFY from register hy | in register hy,
B4h h, WR, CBES/IMM, WS, CPB, IBS, VERIFY HEX {hyhy)
86h,h, CBS/IMM, WS, CPB, 1S, VERIFY HEX thyhyl
B6h, h, 'WR, CBS/IND, W5, CPB, 185, SAVE, VERIFY fram register h, | in regester by,
&M, h, CBS/IND, W6, CPB, 185, SAVE, VERIFY from register hy | in register hy
B8h, h, 'WR, DBS/IMM, W5, CPB, IBS, VERIFY, TERM| HEX [hyh, )
B5h,h, OBS/IMM, WS, CPB, IBS, VERIFY, TERM| HEX [hyh, )
B h, WR, DES/IND, WE, CPB, 185, SAVE, VERIFY, TERM | from regiter b, | in register
BBh, h, OBS/IND, WE, CPB, IBS, SAVE, VERIFY, TERM | from register hy |in register hy
8Ch, n, WH, CBS/IMM, W5, CPB, 185, VERIFY, TERM| HEX (hyh, }
Bk, b, CBS/IMM, W5, CPB, I1BS, VERIFY, TERM| HEX (hyhy)
BEh, h, WR, CBS/IND, WE, CPB, IBS, SAVE, VERIFY, TERM | from register hy | in register b,
BFh.h, CBS/IND, WS, CPB, IBS, SAVE, VERIFY, TERM | from register h, | in regater by
Addram Strobs
T1h,h, ABS/IMM HEX [y b}
T3h,0 ABS/IND from register by
Mot Code of S lerm I.-”m‘mll=llmlﬁum
SINGLE CHARACTER INPUT
Verify Character
Code Signal Sequence Character To Be Saved
Single Character Input
8800 CPB, IBS, in register hy
860h, CPB, IBS, SAVE,
Single Character Input with Verify
8Ohyhy | CPB, IBS, VERIFY/IMM HEX(hshg )
82hyh, | CPB, I1BS, SAVE VERIFY/IND in register hy | in register hy
88h,h, | CPB, IBS, VERIFY/IMM, TERM HEX(hyha)
BAhyhy | CPB, IBS, SAVE, VERIFY/IND, TERM in register hy | in register hy
Single Character Input with Echo
9200 CPB, 1BS, WR, ECHO/OBS
920h, CPB, IBS, SAVE, WR, ECHO/OBS in register hy
9300 CPB, 1BS, ECHO/OBS
930h, CPB, 1BS, SAVE, ECHO/OBS in register hy
9600 CPB, I8S, WR, ECHO/CBS
960N, CPB, 1BS, SAVE,WR, ECHO/CBS in register hy
9700 CPB, IBS, ECHO/CBS
9700y CPB, IBS, SAVE, ECHO/CBS in register hy

. MULTICHARACTER ﬂ.l_'l"l.l'l'
1A in Th is rap for sach ch in the data buffer)
Code Signal Sequance Check T| Land
Multicharacter Output
ADD, (WR, DATAQUT/OBS), REPEAT, LEND h,
Al0n, (| DATAQUT/OBS), REPEAT. LEND h,
AZOn, high weed version af ADOh, ; no timeout of delay h,
Adn, (WR, DATAQUT/CBS), REPEAT, LEND h,
ABDR, () DATAQUT/CBS), REFEAT, LEND hy
ABON, SCAN DATA BUFFER, CALCULATE LRC, LEND h,
Output with
BOh,h, | IWR, DATAOUT/OBS, WE, CPB, IB5, CHECK T, REPEAT, LEND h, h,
Binn, | | DATAOQUT/OBS, W5, CPB, IBS, CHECK T), REPEAT, LEND hy h,
Bah,h, | (WR, DATAQUT/CBS, WS, CPE, IBS, CHECK T}, REPEAT, LEND h, h,
BSh.h, | | DATAQUT/CBS, WS, CP3, 185, CHECK T}, REPEAT, LEND hy h,
Multicharscter Output with Echo
B2h,h, | (WR. DATAOUT/OBS, W5, CPB, 1BS, VERIFY, CHECK T), REPEAT, LEND | h, n,
B3hh, | | DATAQUT/OBS, WS, CPB, |BS, VERIFY, CHECK T), REPEAT, LEND hy h,
B6n,n, | (WA, DATADUT/CES, WE, CPB, 185, VERIFY, CHECK T), REPEAT, LEND | h, hy
B?hh, | | DATADUT/CBS, WS, CPB, 185, VERIFY, CHECK T), REPEAT, LEND h, h,
Multicharscter Output with ssch Charscter Requested
BEn,h, | (CPB, IBS, CHECK T, WR, DATAQUT/OBS), REPEAT, LEND hy hy
88h,h, | (CPB, IBS, CHECKT,  DATAOUT/OBS), REPEAT, LEND hy hy
BCh,h, | {CPB, IBS, CHECK T, WR, DATAOQUT/CES), REPEAT, LEND h; hy
BOh,h, | (CPB, IBS, CHECK T, DATAQUT/CBS), REPEAT, LEND hy h,
Multicharacter Varity
BAh,0 | (CPB. IBS, VERIFY, CHECK T), REFEAT hy.
£ t |man
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BEND LACIOBE. SAVE LAC | 3 3
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WR, SEND LACICRE, SAVE LAC | & .
SEND LIEICRS, SAvi LAC | 7 1
MULTICHARACTER INPUT
(& in is until & valid i oecurs)
Code Sagrad Sequance Chack T | Londt
Mudicharm e gt
CI3y, | ICPB, 1BS, no tmeout or delay, CHECK ENDI, SAVE DATAJ, REPEAT, LEND 2 LY
CByh, | ICPE, 185, ECHO/CES, CHECK T1, SAVE DATA, CHECK T2, REPEAT. LEND hy ny
Multich sractet Input with Echa
{CPB, |BS, WA, ECHO/OBS, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND hy e
P8, 188, ECHO/OBS, CHECK T1, SAVE DATA, CHECK T2, REPEAT, LEND hy LY
{CP8, 185, WA, ECHO/CES, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND hy Ny
(CPB, |BS.  ECHO/CHS, CHECK T, SAVE DATA, CHECK T2), REPEAT, LEKD hy hy
Ml tichmractnr Input with Esch Criarectar Racussted
Chyhy | (WA, OBS, WE, CPB, VBS, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND LT 19
Congn, | | 0BG, WE, CPB, IBS, CHECK T1, SAVE DATA, CHECK T21, REPEAT, LEND y ny
Chhyhy | [CPB,WR, DBS, FBS, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND ny ha
CByh, | (CPB,  OBS, 185, CHECK T1, SAVE DATA, CHECK T2, REPEAT, LEND hy ny
CCnyhy | WA, CBS, WE, CPR, 185, CHECK T1, BAVE DATA, CHECK T2i, REPEAT, LEND by n
COhghy | | CBS WS CPB, IBS, CHECK T), SAVE DATA, CHECK T2), REPEAT, LEND ny Ny
CEhyhy | (CPB, WA, CBS, IBS, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND ny e
CPnyhy | (CPB,  CBS, IBS, CHECK T1, SAVE DATA, CHECK T2), REPEAT, LEND m ™
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