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1 INTRODUCTION
This specification describes the Data Comm Data-Link

Processor, ORS DLP, which <¢ontrols information transfer
between a host system and one to four data communication
lines,

The ORS DLP 1is compatible with systems conforming to the
requirements of SDS 2399 6028 (DCP).,

This specification describes functions unique to the Data
Comm DLP.L Common DLP functions are described 1in $DS
2323 7381 (DLP subsystem).

The Data Comm Data Link Processor is subsequently vreferred
to simply as ORS DLP or ORS DLP (Low Cost Data Comm).

2 RELATED DOCLUMENTS

e D gy T v O s e O G S oS

2323 7331 DLP Supsystem
2523 7399 Message=-Level Interface

3 GENERAL DESCRIPTION

e s e o WD o OB a O G OB e S e an

The ORS DLP is used to control 1 to 4 tow to medium speed
data comm Lines or a single broadband data comm Line of 56K
bits per second., The ORS DLP is capable of supporting full
or half-duplex Lines, The Lines may be private or switched
in synchronous, asynchronous or bit-oriented modes of
transmission. '

The ORS DLP is connected to the data communication line via
DCE (Data Circuit-terminating Equipment) and ACU (Automatic
Calling Unit).

The ORS DLP firmware 1is composed of several <concurrent
processes which intercommunicate via shared data
structures, mailboxes and message queues. The MLI_HANDLER
together with the OP_HANDLER control the low Level
communication protocol between the ORS DLP and the host.
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3 GENERAL DESCRIPTION (lontinued)

- e e O D @n G D e D e S am ED S R

The MLI_HANDLER also performs all of the ORS BLP 1/0
operations which are described in the MLI_HANDLER section.
The ISC process controls the ISC Llevel of the subsystem
which is described in the Connection Protocol section, The
EXECUTIVE process controls the DCP Level of the subsystem.
The DCP Message format section describes the BCP protocol.
The EXECUTIVE performs all of the ORS DLP high=Llevel
data=-communication functions and complies to the DCP
protocol.

Each Line is governed by an individual LINE_PROCESS which
rapresents the data comm protocole. The LINE_PROCESS
communicates Wwith the EXECUTIVE via two message queues and
shared data structure. The LINE_PROCESS code and data are
loaded as needed (see section Lo0). Up to four
LINF_PROCESSes may be running at the same time.

3.1 HARDWARE RESOURCES OF THE ORS DLP

3elal DLI BUFFER
The DLI buffer is a 4K x 17 array wused to buffer data
between the host and the microprocessor. This static RANM is
only word addressable and should not be accessed with odd

addresses. This RAM array occupies memory addresses 2380040a
= R8TFFFR.I
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3.1.2 DLISEL REGISTER

DLISEL is a pseudo read only register that occupies memory
mapped 1/0 address 2880243. The following chart defines
each bit in this register:

DLISEL register (Read only)

e o G e o e D e S G O o G O On CD 5 Ge GD R W D WD TR @ G S Gm Oh G T W WP O e am am om R GRS @ S

. '
- s D G e T GRS S U wp G MmO an OD G D ap e SN o U5 G ) W0 G W S UD G D o G e GRS ap OR R G S W

a : DLP/HDP
A high on this bit indicates the ORS DLP is in DLP mode.

b : CONNECT
A Low on this bit indicates that the ORS DLP 1is
connected to the host,

¢ s LOCAL/
A Low on this pbit indicates that the ORS DLP 1is
in maintenance mode,

d : AF
Synehronized STIOL.

e : TERWM
Backplane terminate signal.

f s UPMESS
Microprocessor generated flag indicating a new DL1IOP,

g : STOPBDEL
indicates end of burst.

h ¢ DLIMESS
DLI state machine flag indicating completion of DLIOP,

i 2 DLPCON/
Indicates that the ORS DLP is connected to the DLI
backplane. _

j ¢ STFLAG
Indicates the state of the self test flip=-flop.
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Totec DLISEL REGISTER (Continued)
k = TOSND/

When this bit is Low and the ORS DLP is connected, it
Wwill denote that the ORS DLP is driving the DLI data

pus. If this bit is high, the ORS DLP receives data from
the host.

L 2 DLISTATO=DLISTATA (bs=D1)
DLP status is present on the DPLI backplane.
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2.1.3 ADSEL REGISTER

ADSEL is a pseudo read only register that occupies memory
mapped I/0 address a28802Cd. The following chart defines
each bit in this register:

ADSEL register (Read only)

v D e e o TR G D e OB D T G e WD D e 53 W W G D T e R S v G G G D n O @D S O an WD e W N s G D @

- o T G e o D 0ROl R O S D S S D GhGn D RGeS oD e o G O W MR B U On o e s on o om oo @0

a 2 VPERRP
DLI buss parity error. High true.

b : DLIPARER
DLY microstore parity error., High true,

¢ 2 NEQZERO
Low indicates no LPW error. Valid only when all data and
LPW words have been loaded into LPW accumulator.

d : PER/
lLow indicates a dynamic RAM vertical parity error has
occured,

e  LCLCLR
Local clear. High true,

f = MSTRCLR
Master clear. High true.

g : SELCLR
Selective clear. High true,

h = PSSCLR
Selective Master clear. High true.
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3.1:4 RBTSEL REGISTER
RBTSEL is a pseudo read only register that occupies memory

mapped 1/0 address @83802A0. The following chart defines
each bit in this register:

RBTSEL register (Read only)

e G o e S oD e W W g ED D A R G T G D R O D D w0 G R O s G D Y O 08 e D uD G0 D S D e OD @ s O 6

o o Ry w0 D D D on T ED WS G Y Oh W L TR O D e e o O G O O e e D o D S o D R @ R 0D A G G w2

a : DLISTATnn
The four DLISTAT bits are current ORS DLP status
loaded into the DLP Status Register,

b < EMREQ/
This bit, when low, indicates that a DLP is requesting
amergency service,

€ : BRSTCNTNnN
gEight bits of the ORS DLP Burst Counter.
3.1.5 IDSEL REGISTER
IDSEL is a pseudo read only register that occupies memory

mapped I/0 address 2480409. The following chart defines
gach bit in this register:

IDSEL ragister (Read only)

e R D o DGR R WY aw D Gm e o Om G A g G S o O am S e S e S s S o0 R 68 D G e D o0 U0 on G5 s W aw

s OB D G OGP @ SD SO D WD D TR VD WS GR GD Ch O O G WD G5 me O om D, wn Ge e mD ) W O D G em s w00 0 M0 wn S em O em

a3 : Ibnn
DCOLP jumper selectaonle type 1ID.
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3.1.6 HPTRLD REGISTER
HPTRLD i35 a pseudo wrifte only register that occupies memory

mapped I/0 address 888048d. The following chart defines
each oit in this register:

HPTRLD register (Write only)

B D . I T R I R e e e e N

a : HPTRnn
Twelve bits of data that are loaded into the host
Pointer Register to address the DLI buffer.

3.01a1 HPTRSEL REGISTER
HPTRSEL 95 a pseudo write only register that occupies

memory mapped 1/0 address w8804CR. The following chart
defines each bit in this register:

HPTRLD register (Read only)

o oo G we S W G TR Oh an ED @n G en T G TP m o D a3 Gn 6D G Eh GRS SR G O B R, S @ O s o Gy s W 0 @D N W OB am

a 2 HPTRnn
Twuelve bits of address read from the Host Pointer
Register.
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Z1.8 BRSTCNTW REGISTER
BRSTCNTW is a pseudo write only register that occupies

memory mapped I/0 address 2880462. The following chart
defines each bit in this register:

BRSTCNTW register (Write only)

OB e > W ED wm S n D En e WY WD T G S S O G 0D D O e O un 6D e O e e G D an R O GD D o e eh e e oD e S e

D e D G W wD wD Ge W  ED w GP S0 Uh D R s oh R S WS G P O O D O G o S e Gh O e S D SR e wn W

a : BRSTCNTN

Eight bit value that is loaded into the DLI Burst
Counter. Value loaded = Desired value + 1,
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3.1.9 STSEL REGISTER
STSEL is a pseudo write only register that occupies memory

mapped 1I/0 address @880102. The following chart defines
each bit in this register:

STSEL register (Write only)

e B P @Y G G e GRS D G T T GD G G SO gn W O @GR e om D D e G R Ch GD S D W mm s, G g S e SR am

o s SR OB ap B D GB e G o G Db W D Gl O D G WA NS GD Oh G W D O R Oy G O G N O o 5 A oR G S D o e S @

a : RDSPLYT
A high will extinguish the LED=-1.

b : SDSPLYI
A high will turn on the LED-1.

c = STSEL
Qutput enable for condition select FPLA.DLI

NOTE: This bit must be set lLow for proper microsequencer
operation,

d : LOOPST
This bit is used to enable loop mode test through the
DLY Send/Receive registers.

NOTE: This bit must be set Low for proper DLY operation.

e = DSPLYZ
This bit controls the LED=2.
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3.1,10 REQSEL REGISTER
REQSEL is a pseudo write only register that occupies memory

mapped I1/0 address 28801Ead. The following chart defines
each bit in this register:

REASEL register (Write only)

> T o G s G G e D A @R SO com G w5 e M) R G Giv R bGP G 0D G OB @ B9 LD PO @h @9 WD W) e s D oD G e e @0 o S R WS um

a : SETRE®
A high wilt cause the ORS DLP request to go true.

b ¢ SETEMNMR
A high will set the emergency request,

¢ @ RSTEMR
B high will reset the emergency request,

d : RSTIOSND
A high will make IOSND false.

e : CLRRE®
A high will inactivate ORS DLP request,

f : SETIOSND
IOSND will go true when this bit is set high.
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3111 LDDLIREG REGISTER

LOODLIREG i1s a pseudo write only register that occupies
memory mapped L/0 address 28801Ca. The following chart
defines each bit in this registers:

LDDLIREG register (Write only)

- s e G R T D S GO e D WD o D mD om0 R W DGR G G D SR W G R S W G G O D D D G OB D U SR D on SR um

o o D e i S D B G S WS W G T O GD O G3 GE R A RO Ob T ae SD Gn wR NP O G0 e W W e e WD S e D ap U @

a ¢ VPERRCLR
Clear DLi data path parity error flag. Must be kept
high to enable vertical parity checking.

b : CLRBRST

Setting this bit Low will clear the Burst flip
flop. Must be set high to allow burst to be enabled.

3.1.12 STATWRT REGISTER
STATWRT is a pseudo write only register that occupies

memory mapped I1/0 address Q88071A3. The following chart
defines each bit in this register:

STATWRT register {(Write only)

- n e o e G D e e W G Co M KD G e D O W oh D D ON SR R WD wm e, e O e D D W TD S e e S GD @5 R W s e S @

a 2 STATnn
A write to this register will allow data on the low
four Dits of the microprocessor data bus to be written
into the DLI Status Register,
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3.1.13 DLIOPs - DLI OPCODES

The microprocessor has control over only the 4 most
significant bits of the DLI state machine. The 6 Least
significant bits are controlled by the state machine next
address and condition logic. The MLI_HWANDLER issues DLIT
operations (DLIOPs), which are adddresses to the DLI state
machine, and sets the flag UPMESS which is fed into the DLI
state machine condition logic. The DLI state machine clears
the flag UPMESS and carries out the operation. The DLIOPs
are lLloaded in the DOPSEL pseudo register, which is 1in the
address a8204¢8 and has the following format:

DOPSEL Register (Write only)

e e o D o D R S D G o S e W G W S R R e W G S W e am G D G O w G wm G G @D 59 W0 Ga WD

e o e T Gn e G G TS S0 D D o N DD M OB OD s D w60 G0 G me G 0D @ ) oGP Oh o oem em 6 un GD G R S oo e W D o

x.= dont care

D - DLIOPS bits. These four bits comprise the op select
for the DLI state machine.

I = PRLPW. Initializes the LPW accumulator to all ones
(FFFF). This bit is Low true and should remain high when
the LPW accumulator is to be used.

U - UPMESS. This bit, when high indicates to the DLI state
machine that a new DLIOP has been Loaded into the
DOPSEL register.

R = ROLIMESS. This bit when set high will reset the DLI
state machine message bit (PLIMESS).

P = RPARER. This high true bit will reset the microstore
parity error flag.
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3.1a13.1 PLT STATE MACHLINE OPLODES (DLICPS)
The following DLIOPs are avaliable to the user:
wld - SEND_STROSE_READ Loads data into the send register

and LPW accumulator, increments RAM address and
burst counter, sends a DLP strobe and sets DLIMESS.

a1d = SEND_STROBE _WRITE Receives data from the receive
register into RAM and LPW is accumulator, increments
RAM address and burst counter, sends a DLP strobe
and sets DLIMESS.

@2d = SEND_STROBE Sends a DLP strobe and sets DLIMESS.

@3d = SEND_LPW_STROBE Sends LPW via send register, sends
a DLP strobe, and sets DLIMESS,

W4d - LOUAU_SEND_REG Loads send register and LPW
accumulator from RAM, increments RAM address and
burst counters, and sets DLIMESS.

850 - MOVE_RECELVE_REG Loads RAM and LPW accumulator
from receive register, increments RAM address and
burst counter and sets DLIMESS.

868 - MOVE_LPH Loads contents of Lpw into RAM,
increments RAM address and burst counter and sets
DLIMESS.

afd - LOAD_LPW Loads LPW accumulator from RAM,
increments RA¥ address and burst counter and sets
DLIMESS.,

888 = WAIT_AF Looks for host strobe and when found sets
DLIMESS.

098 = WAIT_CONNECT Looks for host connecting and when
found sets DLAIMESS.

AAD - NO_OPERATLON Jdle state.

@8® = REAUD_BURST Sets burst flip=-flop, loads send

register and LPW from RAM, waits for AF, increments
RAM address and burst counter, looks for end of
burst and at the end of burst sets DLYMESS.

==Burroughs Prior Written Consent Required For Disclosure Of This Data--




I 1990 9779
BURROUGHS CORPORATION R e DL TR L +
SYSTEMS DEVELOPHMENT GROUP l
PASADENA PLANT | OFF-LOAD READER SORTER DLP
|
COMPANY o e e R ————-
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B Page 17

@ e G o o T ED G GD U9 e O W o T G O W o D e G O W ED OD o O oo D an T e D wn O Gn D S e GE an M S T o e S Ga G5 G w5 e W, o G G G Gn WD SR o

3.1.13.11 DLI STATE MACHINE OPCODES (DLIOPs) (Continued)

aC® = WRITE_BURST Sets burst flip-flop, Lloads ram and
LPW from receive register, increments RAM address
and burst counter, waits for AF, looks for end of
burst and at the ena of burst sets DLIMESS.

add = READ_HOST_POINTER Enables RAM address counter so
that microprocessor can read its contents,

Upon completion of the DLIOP, the state machine sets
DLIMESS which provides an dinterrupt to the microprocessor.
After the initial DLIMESS interrupt, the DLIMESS acts as a
status flag to the microprocessor.
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3.1.14 1/0 PORT MAP

The following table shows all the ports 4in the O0ORS DLP
subsystem.

1/0 Port Map

o oom e owms  @p @B Gm oy e

K o o o e T e S 0 o S e *
| ADDRESS | DEVICE | CHANNEL | FUNCTION ]
o o o D S D £ D o *
i 004D |  scc¢1 | B | Control ]
| 0042 I scct | B | Data ]
| 0044 ] s¢ct1 | A | Control |
| 0DU46 |  scc | A | Data |
| === o e e e e !
] 0048 | stc2 | B | Control |
| 004A I scce | B | pata ]
|  004c | scc2 | A | Control |
|  004E ] s¢c2 | A | Dbata |
It il b I
| 0050 | €101 | C | Data i
I 0052 | (101 | B | Data |
| 0054 ] C1i01 | A | hata ]
| 0056 | 101 ] - i Control I
| =mm e e e e e o !
| 0058 | c102 | C | Data ]
| 005a I ¢i02 | B | Data |
| 00s¢C ] c102 | A | Data i
| O05€E | cao2 | - | Control ]
| == o o e e o e o e e 1
| 0060 | pic | - i AGC =0 |
I 0062 | PIC | - | AG =1 |
| = mm = e !
| 00638 | PIT | ¢ | Data 1
| 006A | PIT | 1 | pata 1
| bCec | PIT | 2 | »Data i
| UDéE | PIT ] - | Control I
| = o mm o e o e e e :
| 0070 | PERCLR/| - | CLR RAM PER|
o o o o e 3 i g 2 7 *
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3.1.015 ORS DLP MEMORY MAP

The following diagram shows the ORS DLP Memory map.

FFFFF (e em e s e cm o m oo oo - %
| EPROM 2 i
FOOUD |mmmecreccmnvm s racvncemn e nca=s *
! EPROM 1 |
EQUOL |=emmmerrrecccermrac e mc e nn—e |
! EPROM 0 |
Q00ND A===--- e mm e m————— ————
K o o o v o e o o O e S e *
] MEMORY WMAPPED 1/0 |
BRUYUD Kemerrr e e c e cc e c e o o= *
Y I R T *
| DUAL PORT RAM )
BODU0 *e===—= o e o o o ¥
TEFFF heomme- e . *
| |
| |
| |
| I
| DYNAMIC |
| |
| RAM |
| I
I |
| |
I I
| |
00000 #==mecrcecmcmccererccc== e o *
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3.1.16 INTERRUPT VECTOR TABLE
The following table shows the configuration of the
Interrupt Vector Table in the ORS DLP,
ADDR INT bEC INT HEX
pemeecmemsmec e e BT T TP +
noeg | Divide by zero | # 0ud
| == o e o e e e s
o4 | Trace Trap | # 001
e e it memm - |
ong | NML Interrupt |  # Q02
| == e o s l
puc | INTO Interrupt | # 003
I e e e il bl bt bt |
| === m o oo oo e 1
08n i MLI interrupt | # 032
R e s o I
084 | Tick Interrupt | # 033
f==mem e e e e e e e e e e e |
088 | Line 0/1 Interrupt | # 034
| == mmmmmm e o moee e s 4
nsc | Line 2/3 Interrupt i # 035
R e C T |
096 | Line 0/1 Interrupt | # 03¢
| === === oo oo 1
094 | Line 2/3 Interrupt | # 037
| meememc s e r e e e s s oo o i
098 | Reserved | # 038
R e et R et |
poc | Reserved }# 039
IR e il - |
GAD ] VRTX Interrupt I B 040
| mmmm e |
R e C R EE R a
200 | VRTX Configuration Table | # 128

:
S
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3.1.16 INTERRUPT VECTOR TA3LE (Continued)
O — =.

G240H | Line 1 Transmit Vector | # 144 90H
0248h | Lime 1 Tramemit Excemcion Vector 1 146 924
oeson | Line 1 Receive Vector | 16 oun
02581 | Line 1 Receive Exception vestor | 4150  96H
seoon 1T Line 0 Transmit Vector | sz o
02634 | | Line 0 Tramsnit Erception vector 1 4 154  9m
orron | Line 0 Receive Vector L ho1se sch
0278H | Line 0 Reseive Excepcion vestor 1 # 158 e
ozson | Line 3 Transmit vector | h 160 ao
0288H | Lime 3 Tramemit Exception vester | ¥ 162 a2
T Line 3 Receive Vector | #sh e
0298 | Line 3 Reseive Exception vestor | # 166  AéH
oenon | Line 2 tramemit vesrer | 4168 sk
02AgH | cine 2 Tramsmit Excepciom vecter | 4 170 am
L2Bny E """"""""" Line 2 Receive Vector i ¥ 172 Ack

N238H | Line 2 Receive Exceptlon Vector | # 174 AEH
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3.1.106 INTERRUPT VECTOR TABLE (Continued)
e it bt bbbt |
0340H | Line 1 ¢10 Vector #o | # 208 poH
| =mmmmm e e e mmmmeemmm e |
N3684H | Line 1 Li0 Vector #1 | # 210 DZH
| mmmmmmmo oo meees mmmmmmeeeeoeoo- |
03504 | Line 1 CI0 Vector #2 | # 212 D4H
| == oo o e e e |
0358H | Line 1 Ci0 Vector #3 | # 214 D 6H
|°°'-U""=’-3 ’’’’’’’ e T @0 S WO D D O SR 5 '-’-ni-ﬂe’.v ““““““““ '
D360H | Line 0 CIO Vector #0 | # 216 D8H
| == o e e o e e |
U368H | Line 0 C10 Vector #1 | # 218 DAH
ERRTEREES e e e e i
L3700 | Line 3 CIO Vector #¢ | # 220 DCH
| = m 1
N378H | Line 0 CIO Vector H3 | # 222 DEH
B b R SR ——oee !
0380K | Line 3 CID VYector #N | # 224 EQH
| === e e m oo e o e oo 1
03884 | Line 3 €10 Vector #1 | % 226 E2H
[-emmmmmoms - oo =
03908 | Line 3 CI0 Vector #2 | # 228 E4H
| = e e e e e e e t
U398H | Line 3 C10 Vector #3 | # 230 EG6H
| = =mm o oo e 1
N3A0H | Line 2 CI0 Vector #0 | # 232 E8H
D e T ST !
N3IAZH | Line 2 CIO Vector #1 I # 234 EAH
R e L l
U3B80H | Line 2 C10 Vector H#2 | # 236 ECH
| === = mmmmm oo e oo -
U3B8H | Line 2 (€10 Vector #3 | & 238 EEHM
foommmmemmm oo O EenTRETEDEEEEEEE =
= m e e e a
USFCH | | # 255 FFH
Fo e e o i 2 1 o o 2 e +
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3.2 OPERATIONS

OVERVIEWY

To initiate an
descriptor an
specifies the

various parame

After receptio
the ORS DLP
states:

Result Desc:

Disconnect:

Tdle:

Note:s If the
the i
contain
will i
Descrip

Upon terminati

result descri

the status of
exception cond

==Burroughs Prior Written
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operation, the host sends the ORS DLP an 1I/0
d a descriptor Link.i The I1/0 descriptor
type of operation to be performed as well as
tric information.

n of an 1/0 descriptor and descriptor Link,
will make a transition to one of three MLI

This state transition indicates that the ORS
DLP is immediately returning a result
descriptor for the operation (e.ge. because
it detected either a vertical or longitudinal
parity error in the 1/0 descriptor or
gescriptor Link).

This state transition indicates that the ORS
DLP cannot accept any more operations at this
time and that the 1/0 descriptor and
descriptor Llink were received without parity
errors.

This state transition indicates that the ORS
DLP can accept another Legal operation at
this time and that the I/0 descriptor and
descriptor Link were received without parity
errors.

ORS DLP detects a vertical parity error on
rst MLI word of the I/0 descriptor, which
s the "Number of Additional Words” field, it
mmediately make a transition to the MLI "I1I/0
tor LPW"™ state.

on of an operation, the ORS ©DLP returns a
ptor (which <c¢ontains information indicating
the operation including, but not Limited to,
jtions) to the host.
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3.2.1 DESCRIPTOR MANAGEMENT

‘When a host connects to the ORS DLP, the ORS DLP may be
found in one of two distinct states, either ready to
receive a new descriptor or busy. When STL=3(1IDLE), the ORS
pLP will cooperate in the transfer of a new L/0 descriptor.
When STC = 1T(DISCONNECT) or STC = 5(RECONNECT), tha ORS DLP
is busy performing some previously initiated operation.

The ORS DLP 1is capable of handiing onily one I/0 descriptor.
When an I/0 descriptor 1is accepted by ORS DLP, it will
continue to accept operations, but the only valid operation
at this time s CANCEL.

If a descriptor 1is accepted by the ORS ©DLP, and the
descriptor does not contain an operation which requires
immediate execution, it 1is stored 1in the appropriate
mailbox and if the operation was a GET=-MESSAGE, the ORS DLP
makes dJtself available to receive another descriptor
(CANCEL descriptor is the only one it can accept).

If the ORS DLP detects an MLI vertical parity error, an HMLI
Longitudinal parity error, or invalid information in a
descriptor sent by the host, the ORS DLP will go
immediately to the result status and will return a result
descriptor which indicates the nature of the error,
Following the return of the result and its LPW, the ORS DLP
is again ready to accept new descriptors.

following the result, the ORS DLP makes idtself free to
accept new descriptors,

When an operation is received by the ORS DLP which requires
immediate execution (e.g., Test/ID), the ORS DLP will not
disconnect but will return a result descriptor. In these
special cases, an operation will not be stored and will be
considered complete upon sending a result descriptor., After
this, the ORS DLP will become available for new 1/0
descriptors,

If the ORS DLP finds a descriptor that needs attention, the
ORS DpLP checks to see if the host is still disconnected,
If so, the ORS DLP goes busy by setting STC=1(DISCONNECT).
The ORS DLP will be busy and will not be available for newu
descriptors until the current descriptor has completed
execution,
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3,002 i/0 DESCRIPTOR = RESULT DESCRIPTOR NUGTATION

1/70 gescriptors and result descriptors are data structures
which c¢ontain multiple component fields. These fields are
mapped into a sequence of MLI words. "An MLI word 1is 16
bits wide. The mapping betuween fields and MLI words is
shouwn below,

A A A A B B B B ¢ C C C D D D D
8 4 2 1 & 4 2 1 8 & 2 1 8 4 2 1
K o o e e o e e e e e e *
| Field=Name Line |
Word # l:z::::z:::.—:::::::::::::::::::::::::::::::::::::::::::’
| Field=Letter / Field=Value Line ]
K o o e e *

A particular field is defined by the following notation:

Wwe "Field Name": Word (x) Ly:zl

D em G G o T D an WD am SD @ 6 e M G s D WO GS Gm W R e WD @n O e 50 <@

We The Letter "w" is used to cross~reference to
the verbal description of the field with its
position in the associated diagram. Subfields
of fields are not assigned individual field
Lettersa

Field Name: The name assigned to the field.

Word (x): The field is contained within (or starts in)
MLI word number "x".

[yzszl: The field starts at the bit labeled "y" and
is "z" bits wide.

Portions of MLI words which are marked as either "“{iNot
Used)™ or "(NU)"™ must be zero.

Tnteger fields are binary with the left-most bit (in the
sense of the diagrams in this doctument) being the most
significant bit.

In the lists of values for encoded fields, any value which
is not explicitly listed is invalid,
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3.2.3 COMMON TI/0-DESCRIPTOR FLELDS

Fxcept for a few common fields, the i/0-descriptor fields
are different for the individual operation types. The
meaning of common fieids is discussed 1in this section,
while the actual I1/0~descriptor definitions are Listed in
section 3.2.5 {(Operation Summary) and section 3.2.8
(Individual Operation Types).

Common Y/0-descriptor fiaeld definition:

A A A A B B B B € C C € 9 &% D b
s 4 2 1 8 4& 2 1 8 4 2 1 8 & 2 1
K o o e e 6 o 2 7 2 e e 5 T o o o *
| Operation || Sub Op || Res erved ]
Word: 1 I:;:::::::;:: | ========z=== /:::::::::z:::::::::::::j
| a a a a b b b b U 0 0 0 0 0 0 0
Koo mm o mm o o m o e e o, 2 s = *
o 2 o o o o o i 2 o, 2 i 2 S *

a: Operation: Word (1) [AB8:4]
This enumeration specifies the nature of the data
transfer which may occur as part of the operation. The
actual data-transfer values which can occur for each
operation type are lListed in the sections dealing with
the individual operation types. The encoding of this
field is Llisted in the table below.

o oo o e e e B e e %
| Pata Transfer i Code |
| Read: ORS DLP ==> Host | 1u00 |
| Write: Host ==> (RS DLP | 0100 |
| Test: None | oou1n |
K o om0 o a6 0 o e S S 2 o e e e e o 0 *

b: Sub=Operation: Word (1) [BR:4]
This hex field specifies the sub-operation to be
performed. The actual sub-operation values which occcur
for each operation are listed in the section dealing
with the individual operation types.
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3.2.3 COMMON I/O0-DESCRLPTOR FIELDS (Continued)

¢c: Data Length: dord (2) L[AB:16]
This 1integer specifies either the maximum or the
required number of bytes of data transfer for the
operation. 1t does not apply to all operation types.

3.2.4 COMMON RESULT=DESCRIPTOR FIELDs
The meaning of common fields is discussed in this section,
while the actual result-descriptor definitions are Llisted

in section 3.2.5 (Operation Summary) and section 3.2.8
(Individual Operation Types).

Common result-descriptor field definition:

Word: 1 ':::::::::::::::‘::::::::::::::::::::::::::;:::::::l
{ = DE VP LP ET = = IF IS = DA AE = = LM EX]
Fe o o i e D S o R 8 e 2 S e 4 > *
K o oo o o S e v o D D 2 o e o *
] Common Exceptions |
Word: 2 ' :::::::::::;::::::::::::::::::::::::::::;:.‘::::::l
Lyn = = - - = LG Al - = AC - - = = = ]
K o o o o e i e e e o *

DE = Descriptor Error: Word (1) [A4:1]

A TRUFE value of this booclean indicates that the ORS ©OLP
detected an error on the I/0 descriptor Link. This
exception is reported with at Least one other exception to
insicate type of error.
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3.2.4 COMMON RESULT-DESCRIPTOR FIELDs (Continued)

VP = MLI Vertical Parity Error: Word (1) [A2:11]

A TRUE value of this boolean indicates that the ORS DLP
detected a vertical parity error on an I/0 descriptor, a
descriptor Link, or data sent from the host to the ORS DLP.
Tf bad parity is detected on either an i1/0 descriptor or a
descriptor Link, DE will be indicated., 1f bad parity is
detected on data transfer, DA will be indicated.

LP = MLI Longitudinal Parity Error (LPE): Word (1) CA1:1]

A TRUE value of this boolean indicates that the ORS DLP
detected a Llongitudinal parity error on an I/0 descriptor,
a descriptor link, or data sent from the host to the ORS
DLP. DE/DA will be set accordingly.

ET = Early Termination: Word (1) [B8:1]

A TRUF value of this boolean indicates that before the
total number of data bytes required (generated) by the
operation had been transferred from (to) the host, the host
terminated data transfer to (from) the ORS DLP. This
sxception is reported in combination with DA.

IF = Invalid Information: Word (1) [B1:213

A TRUE value of this boolean indicates that the ORS ©DLP
detected 1invalid information within one of the fields of
the I/0 descriptor. If the error was detected in the 1I/0
descriptor, ©DE wWwill also be set. DA will be set if
incorrect ISC header is detected.

IS = Incorrect State: Word (1) [C8:1]
A TRUE value of this boolean indicates that a vald Op was
received but the Op 1is not valid at this time because of

the state of the ORS DLP., This condition will also cause a
Pt result to occur.
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5.244 COMMON RESULT-DESCRIPTOR FLELDs {(Continued)

DA = MLI Data Error:: Word (1) (C2:11

A TRUE value of this boolean indicates that an error was
detected in the data.

AEF = Access Error: Word (1) [C1:1]

A TRUE value of this boolean indicates that the operation
could not be completed successfully because of the
incorrect sequence of a ISC headers.

LM - ORS DLP Malfunction: Word (1) [Dé:11]

A TRUE value of tnis boolean indicates that the ORS DLP has
detected a firmware/hardware malfunction and unable to
complete the operation successfully.

EX = Exception: Word (1) L[D1:134

A TRUE value of this boolean indicates that an exception
occurred during the operation. At least one exception
condition will be set.

WD = Write Denied: Word (2) C[A8:1]

This bit 1s set when ORS DHLP denies a SEND-MESSAGE
operation.

LG = ML1 Length Error: Word (2) [B2:1]

The number of the words transmitted by the host to the ORS
DLP is greater than the value received in the length field.
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3,204 COMMON RESULT=-DESCRIPTOR FIELDs (Continued)

AM = AMR Error: Word (2) [B1:11]

This bit is set when ORS DLP denies a SEND=-MESSAGE
operation.

AC - AMR Cleared: Word (2) TC2:11

This bit is set a new value loaded into the AMR register.

3.2.5 OPERATION SUMMARY

The operation types of the ORS DLP are summarized below
followed by tables which summarize the ORS DLP I/0 and
result descriptors. The operations are summarized in
op=type order.

Send Message:
An operation of this type is wused both to transfer a
message from the host to the ORS DLP and to acknowledge

messages which were previously sent from the ORS DLP to the
host. It is discussed in section SEND MESSAGE,

Send AMR:

An operation of this type is used both to transfer an AMR
value from the host to the ORS DLP,

Get Messane:

An operation of this type is used to transfer a message

from the ORS DLP to the host, It is discussed in section
GeT MESSAGE.
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3.2.5 OPERATLON SUMMARY (Continued)
Get AMR:

An operation of this type is used to transfer an AMR value
from the ORS DLP to the host. It is discussed in section
GET AMR.

Get Status:

An operation of this type is used to transfer a status from

the ORS DLP to the host, It is discussed in section GET
STATUS !

Cancel:

An operation of this type is used to force the conditional
termination of the "Get Message'™ operation which s
currently in progress. It is discussed in section C(ANCEL.
Test 1D

An operation of this type is used to determine the type and
configuration ID of the ORS DLP, It is discussed in section
TEST ID.

Self Test:

An operation of this type is used to initiate the Self Test
on the ORS DLP., See Self Test Section for more information.
Self Test Status:

An operation of this type is used to transfer a Self Test

Status of the ORS DLP to the host. For more information,
refer to Self Test Status Section.
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3.2:6 I/0 DESCRIPTOR SUMMARY

K o e om0 0 3 e B o e e 7 2 T e *

] 1/0 descriptors | Wword 1 | Word 2 |

1:::::::::::::::::2:::! mmmmmmmmm l ————————— ’

i Operation Type | ABCDjARCD|

':::::::::::::::::::::::.::|:::::::::'|:::::::::’

| Send Message | 4 0 00 | L UL U]

| | | |

| Send AMR |l 4100 -~ =~

| | I I

| Get Message | 8200 | = ==« |

| | I ]

| Get AMR | 8100 | - - = = |

] I | |

| Get Status | 8 EU D | - = = = |

I | | |

| Cancel 1 2200} = = =~ |

| I | ]

|  Test ID 2 ¢co0 | - == =]

i | | |

| Self Test | 22 g0 ] = = = = |

| | | |

] Self Test Status | 2 600 | -~ = =« |

K o o m e o e S o e T T *

0= The corresponding hexadecimal digit,

The word does not apply to the op type.
Length in decimal.

e~ §
ouon
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3.2.7 RESULT DESCRIPTORS SUMMARY
K o o o i e e R O e D S e S S T e *

e G D G0 WO O O D e D D D R SR ED e G G W G WS D wn G B e

| | |

| | l
| | AAAABBBBCCCCDDDD | l
| Operation Type ] 8 4 2 18 42 18 4218421 ] sum |
| Sens mesaree | 0 xx x 0o x o xo ot 2
: Send AMR : D x x x x 00 x x 0 x x 00 x «x : 2 :
: Get Message : D x x x¥ x 00 x «x 0 x x 0 U x x ; 2 :
} Get AMR : D x x x x 00 x x 0 v x 00 x «x : 2 }
: Get Status : O x x x x 00 xx 00000 x x : 2 }
: Cancel : 0 x x x 000 x x0 0000 x x } 2 :
: Test 1D ; D x x x 000 x«x 000000 x x { 2 :
: Self Test } 0 x x x 000 xx 0000C¢O0O0 x % 2 :
1 Self Test Status ; 0 x xx 000 x 0000000 «x : 2 :
Eomm - o o - o o e o o e O e D R e e T S D e e *

The total number of result=descriptor words.
Either a 0 or a 1.

Sum-

i n
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30247 RESULT DESCRIPTORS SUMMARY (Continued)

K e s o e 2 e e e e e D £ S R e o e e B B R > bt p e pp— %
| Result descriptors | Word 2¢: Common Exceptions | |
l:::::::::::zﬂ::::::::i mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm ' ‘
| ] AAAABBBBCCCCDDDD| |
] Operation Type | 8 421 8 4218 421842 1 | Sum |
| Send Message | x 0 0ODO0OO0OXxx 0OOOCOOCGOOO] 2 |
| I | |
| Send AMR | D0000CODO0ODO00CXCUODUODO] 2 |
! I ! |
| Get Message G ODO000O0OCOCODOOGCGOOODOYL 2 |
| | | |
| Get AWMR o0 0CcO0CUODOOCODUOUOBDOCODOO YL 2 |
| | i I
| Get Status foococpgo0oa000O00CO0COODCOT}T 2
| | I I
| Cancel il Doo0DoocCOQOOCODDOODOQUOQO Y 2 |
| | | |
| Test 1D 01001101 x x x x x x xx 1 2 |
| | | |
| Self Test leodDooGoOooOCQCEBSODODOCOUODODTYT 2 |
| | I |
| Self Test Status ] 00000000 x x x x x x x x| 2 |
o o B B o D o B S A o o *

X = Either a U or a 1.
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3.2.6 INDIVIDUAL UPERATION TYPES

3a2.841 SEND MESSAGE

A "Send Messagye" operation is used to transfer a message
from the host to the ORS DLP.

Acceptance of a "Send Message"™ operation causes the ORS DLP

to allocate a obuffer, If the ORS DLP cannot accept the
message, WD and AM exceptions will be returned.

1/0-descriptor definition:

K oo o B D e ko O i S v 2 e 2 *
{ Op Type |l Sub op |l |
Word: 1 lz:;::‘::z:;:: /=======z=== /::::::::::;::::::::::::’
(¢ 1 0 0 0 0 €0 ¢ € ¢ 0 0 0 0 0 01
Koo e ———————————— e m e eeae————————— *
o o o € o o i 0 o *
] L e n g t h |
Word: 2 ';::::;::::;::x::::::::::;::::::::::::::::::::::::::‘
Il m n n mn n n n n n o n n n n n nj
e o o s o 1 2t e 2 %

n: Data Length: Word (2) [A2:161]
This BCD value represents the number of bytes in the
message and can range in value from one to 9,999.
ALL zeros or any value greater than 9 in any BCD digit
is invalid and will return DE, I1F, and LG exceptions.
I[f the actusl messaye length i1s different from the
specified in the Data Length field, a LG length
exsception will be returned,

Note: The minimum A to B address difference should not be
less than 18 bytes, This 1s a software requirement.

==Burroughs Prior Written (Consent Required For Disclosure 0f This Data=-=
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SEND MESSAGE

{Continued)

Result-descriptor definition:

Word:

Word:

1

2

DE
VP
LP
ET
IF
IS
DA
AE
LM
EX
LG
WD
AN

A A A A B B B B c ¢ C D D b D
8 4 2 1 5 4 2 1 4 2 1 8 & 2 1
e i e e 0 o e e Y e R B2 N e e e e e e e *
| Exceptions |
‘ T R L T S TN T L T T T R N T ETrTITTESSZmSmETIZom= ::::Z::I
| 0 DE VP LP ET 0 0 1IF IS O DA AE O O LM EX]|
K o o om0 e T e *
o o T e D L e e S B e e *
| Exceptions ]
Iﬁ::::z::::2:..'::::::ﬁ;:;3:::::::::::::::ﬁ::;::i:z::; ]
| wo O 0 O O 0O LG AM O O O 0O 0O 0 0 0
K oo o o e e e e S e i e e o %
Descriptor Error Word(1) [A4:z21]
LI Vertical Error Word(1) [AZ:11]
MLI Longitudinal Error Word(1) [A1:11]
Early Termination Word{1) [B8z211]
Invalid Tnformation Word(1) [B1z211]
Incorreuvt State Word(1) [¢3:11]
MLI Data Error Word(1) {C2:11
Access FError Word{(1) [C1:11
ORS DLP Malfanction Word(1) [D2:11]
Exception Word(1) [D1:11
MLI Length Error Word{(¢) (BZ2:11]
Weite Denied Word(2) [A8:1]
AMR Error Word(2) [B1:1]
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3.2.8.2 SEND AMR

A "Send AMR'™ operation is used to transfer an AMR value
from the host to the ORS DLP. Acceptance of a "Send AMR"
operation causes the ORS DLP to lLoad the Third Access Mask
pseudo register with 3 word value,

1/0=descriptor definition:

Ao A A A B B B B € € € C D D D D
8 4 2 1 8 4 ¢ 1 8 & 2 1 8 & 2 1
B e e o e e o B e e o 2 o o 2 *
I 0p Type |l Sub op |} [
Word: 1 j=======z=z=z=zz Jr=zzzz==z==zz [mezzzzzozco=szzusssoaaooc |
(o 1 06 0 0 0O 0 1 0 0 0 0 O 0 0 0|
K o oo e on i i s o 0 e *

word: 1 l:.‘:::z::::::2:2::::::::::::::::::;::::::::::::;::]
| O DE VP LP FT 0O 0O IYF IS O DA AE O O LM EX]
K s o o @ G e T S 02 > e e D D S e D o *
P o e e o @ e Al Al o e e e e S D G o o o S8 SR M G NS e S W e *
| Exceptions |
wor‘d: 2 '2:::::::::::::::2::2::£::2::::::=:::::::::::::::]
|9 ¢ ¢ O 0 0 0 0 0 9 ACOC O 0 0 01
B o e e e 0 *
DE Descriptor Error Word{1) [A&:11]
VP MLI Vertical Error Word(1) [AZ2:11]
LP MLI Longitudinal Error Word(1) [A1:11]
ET Farly Termination Word(1) [B8:21]
If iInvalid Information Word(1) (B1:1]
IS TIncorrect State Word(1) [C8:11]
DA MLI Data Error Word(1) [C2:11]
AE Access Error Word (1) [C1:11
LM  ORS dLP Malfunction Word (1) CD2:11]
EX Exception Word(1) [D1:21]
AC AMR Cleared Word(2) [C2:1]
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3.2.8.3 GET MESSAGL

A "Get Message” operation is used to transfer a message
from the ORS DLP to the host.

Acceptance of a "Get Message' operation causes the ORS DLP
to set flag indicating GET MESSAGE available. This 15 a "No
Time_Out"™ operation which can be terminated by either send
data to the host or execution of a cancel operation.

1/0~descriptor definition:

AL A A A B B B B C ¢C €C €C D D D D
8 4 2 1 8 4 2 1 8 4 2 1 B8 4 2 1
R i e o o e e > S = D *
| Op Type |l Sub op H |
word: 1 ':::::::2::: /::::2::::; /:::Z::::;::::::::::::Z:l
i1 0 0 0 ¢ 0 1 0 0 0 0 0o O 0 0 0|
o e e G T B D U o R o e e o
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| 1990 9779
BURROUGHS CORPORATION e ittt +
SYSTEMS DEVELUPMENT GROUP |
PASADENA PLANT i OFF=LOAD READER SORTER DLP
I
COMPANY b e e e m e m e —————————
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B Page 39

e e s s B um D G @0 g0 T D SN G GRS O v e G SO Gm D SR e W R G N T S S e T AD N e D GN Sk 6D P G N D W e, G D M e G U K W wn R GBS wm O mm @R an

3e268.% GET MESSAGE (Continued)

Result-descriptor definition:

wcrd: 1 l:;::::::::;;::;:::::::::::::::z::::::::::::::z:::::::'
I O DE VP LP ET O O IF IS O DA AE 0O O LM EX]
Ko o 2 o e o e e s o o T e e e e *
K o o e i i 2 2 B 5 e i e o e 8 *
| Exceptions |
Word: 2 |==z=zs=zss=zcs=szzscosrzscsssosssssasTsensEasssnas |
{44 o o o O 0 G ¢ 0 0 0 0 ¢ ©C 0o 01
Koo o i o e e e e e e 2 e o o *
DE Descriptor Error Word{(1) [A4:21]
VP MLI Vertical Error Word(1) [AZ2:1]
LP #LI Longitudinal Error Word(1) [A1:1]
£T Farly Termination Word(1) [B8:11
IF Invalid Information Word{1) [B1:11
IS 1Incorrect State Word(1) [C3:1]
DA MLI Data Error Word(1)y [C2:11]
AE Access Error Word(1) [Ct:11]
LM ORS pLP #Mal function Word(1) [p2:11]
EX Exception Word(1) [D1:211]
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52,60t GET AMR

A "Get AMR"™ operation is used to transfer all 17 Access
#ode pseudo registers to the host, total of S1 words.

I1/0-descriptor defdnition:

A A A A B B B B C C C C D D D D

8 4 2 1 8 &4 2 ! 8 4 2 1 8 4 2 1
K o o o e e 2 o i e D e e D T O e e o *
| Op Type || Sub op I [
| 1 c 0 6 0o v £ 1T 0O 0 0 C 0 © 0 0]
Koo e 2 e T S o S o *

word: 1 l:;:Z‘:::IZ;::3::::’:::::::::::::::::::2::::::3:::::l
| O DE wP LP ET O 0 IF IS O DA AE C 0O LM EX|
Je om0 e e 3 i e e i *
H e T o i e S o e e e 2 e *
| Exceptions |
Hord: 2 |:::::::::::‘_’::::::::::::::z:::::::::::::::::::z:::‘
l]o o ¢ ¢ O C G 0 0 0 0 0 0O 0 0 0|
e o o o e o0 < e e e e e s 2 o 2 e e o e ¥
DE Descriptor Error Word(1) [TA4:1]
VP MLI Vertical Error Word(1) [AZ2:11
LP MLI Longitudinal Error Word (1) CA1:11
ET Early Termination Word(1) [B8:1]
If Invalid Information Word (1) [B1:11]
IS Incorrect State Word(1) [C8:11]
DA ML1 pata Error Word(1) [€C2:211]
AE Access Error Word(1) [C1:11
LM  ORS DLP Malfunction Word(1) [D2:11]
EX Exception Word (1) [D1:1]
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3.2.5.5 GET STATUS

A "Get Status"™ operation is used to transfer 3 word
Firmware Status to the host. The first word contains the
Self Test result value (Good Result=AAAA). The second word
contains tine ORS DLP configuration; each: digit represents a
lLine configuration, The third word contains firmware error
information. Upon successful completion of this operation,
the firmware error (third word) will be cleared.

1/0~descriptor vefinition:

A A A A B B B B € € ¢ c D D b5 D
8 4 2 1 & 4 2 1 & 4 2 1 8 4 2 1
e o e 52 T e e B e 2 e D T T e e e e e = *
| Op Type |1 Sub op I |
word: 1 I::::::::Z:: T TaI=Zao= /::::::::::::Z:::::;::::l
b1 c 9 0 1 i 1 c o 6 0 ¢ 0 0 0 0|
o e e 0 2 T O e e 2 i 2 B S T = o T T 0 o *

word: 1 I::==::22‘::;‘-’::::::::::;:;:::::::::::2:::‘—“::::::::‘
] O DE VP LP ET O © IF IS O 0 O G 9 M EX]
o o o o i S i o e e o *
K %
j Exceptions |
Word: 2 '::;::::.”_";:::::::::'::‘::::::;:::::-’::::::::::::::::;:‘
j 0o ¢ o & D 0O 0 0O 0 0 0 C 0 0 0o 0|
K i e o o i D e B G D T T D 2 o o S 2 e *
DE Descriptor Error Word(1) [A4:11]
VP MLI Vertical Error Word(1) [AZ2:1]
LP MLL Longitudinal Error Word(1) [A1:11]
ET Farly Termination Word(1) [B8:11
I[F Lnvalid Information Word(i) {81:11]
IS Incorract State Word(1) [C8:21]
LM ORS OLP Malfunction Word(1) CD2:11
EX Exception Word{(1) [D1:11]
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3.2.8.6 CANCEL

A "Cancel” operation 1is wused to force the conditional
termination of the "Get Message" operation which 1is
currently in progress. If the "Cancel"™ operation is unable
to cancel any operation, the "Incorrect state", "Descriptor
Error"™ and "Fxception” are reported in "Cancel™ operation
result descriptor, and the ORS DLP must not disconnect from
the host before the result descriptor has been sent. The
“"Cancel” operation does not return a result descriptor if
the operation is successful.

See section GET MESSAGE for a discussion of the effect of a
“Cancel"” on "Get Message”™ operation which is in progress,

i/0~-descriptor definition:

A A A A B B R B ¢ ¢ ¢ C D D D D

8 & 2 8 4 2 1 8 & 2 1 8 4 2 1
K e e *
i 0p Type || Sub op || |
Word:= 1 i::::::::::: /=z=z======= /:::::::::::::::::::::::‘
{0 0 1 0 v 0 0 0O G 0 0 v 0o v 0 0]
g *
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3.2.8.6 CANCEL (Continued)

Result=descriptor definition:

WOrd: 1 '::::::_':::::,::::;;:z::::::::::::::':.::::::::::::.:::::::‘
| 0 DE VP LP O O 0O IFISO 0 O 0O 2 LM EX|
K o e e e S e e i e e 0 e R *
Ko e o S T o e O T T e G *
| Fxceptions i
Mor‘d: a I:Z::;:::::_"2::‘::::::Z:::::;:::.I;::::::::::i::::::l
|0 ¢ 0 0 0 o 0 06 0 0 0 © 0 -0 0 01
L R L o 2 e A o O B e e *

DE Descriptor Error Word(1) [A4:11]

VP MLL Vertical Error Word(1) [A2:11]

LP MLI Longitudinal Error Word(1) {Aa1:1]

IF invalid Information Word(1) [B1:11

IS Incorrect State Word(1) L[C8:11]

LM ORS DLP Malfunction Word(1) [n2:11]

EX Exception Word(1) [D1:11
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3.2.8.7 TEST ID

A "Test ID" operation is used to determine the type and
configuration IDd of the ORS DLP. This operation type is
common to all DLPs,

Upon receipt of an I/0 descriptor for an operation of this
type, the ORS DLP will not meke a transition to the "Idle"”
MLL sitate pbefore it has returned a result descriptor for
the operation.

Acceptance of a "Test ID" operation simply causes the ORS

DLP to return a result descriptor containing the desired
information,

1/0=-descriptor definition:

A A A A B B B B8 C €C ¢C C D D D b
3 4 ¢ 1 8 & 2 1 8 4 2 1 8 4 2 1
K o o o o e e *
| Op Type || Sub op | |
word: ‘ ‘::::::::z:: /:::::::::: /:::::2;:::::::::;::::::‘
] D o v 0 1 1 ¢ 0 0o 0 9 0 0 0 0 01
Koo o o e e e o 2 e 1 e e *
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3.2.8.8

TEST

Resul

Word:

Word:

SELF

Recei
DLP

- wn e e

ID {(Continued)

t-descriptor definition:

1 I ::::::::.—_;:::::::::::::::::::::::::::::::z::::::i
} 0 DEVPLP U O O IFOQO O O € 0 0 LM EX]
Ko o o e o e e e o R D o o = *
Koo m oo o e o e Em o @ L D G G e R TR D S e e S S W mD Sa W @ e o E-3
| Exceptions |
2 ':::::’;:::;;::-::::::’:::::::::::::::::::::::::::::;:::::i
]2 1 0 0 1 1 0 1 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ |
Ko o e e e o e e e S O e D R 6 s, B *
DE Descriptor Error Word (1) TA4:1]
VP MLI Vertical Error Word{1) [AZ2:1]
LP MLL Longitudinal Ervor Word(1) [A1:1]
IF Invalid Information Word(1) [B1:11]
LM ORS DLP Malfunction Word(1) (D2:11]
EX Exception Word(1) [D1:1]
c field installed Junmpers Word(2) [C8:8]
TEST

pt of this cescriptor initiates the Self Test on a ORS
providing the ORS DLP dis in the proper state. This

operation causes the ORS DLP to return an immediate result
descriptor.

1/0=-descriptor definition:

A A A A B B 8 B C ¢C € €C b Dp D D

8 &4 2 1 8 & 2 1 8 & 2 1 8 4 2 1
B o o o e e e i e e O R T e e D e *
| Op Type || Sub op | i
| U 0 1 60 o 0 1 o0 ¢ ¢ 0 g 0 0 6 0|
o e O o e e o o e e i e *
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3.02.8.8 SELF TEST (Continued)

1f a Self Test 1/0 descriptor is sent to a ORS DLP, the ORS
PLP immediately returns a two word result descriptor.

Result~descriptor definition:

A A A B B B c ¢ ¢ C Y D D D

8 4 2 t 8 4 2 1 8 & 2 1 8 4& 2 1
K o o i o T S e e o D i e e e R D i o o e e o e *
| Exceptions !
wOrd:. k| ‘:::::::: e A P2 R 3 333333 F P - E R R R AT 1 0 :':::::'
{ D DPEVPLP U O O IF ISOD O G 0O 0O 9 EX|
K s o o e n m o o e o o - - *
K on e o D S € D ] G R P 2 o e B e e 0 %
] Exceptions ]
word: 2 ‘2’:2‘-‘:3:::::::::::ﬁ:::::::::::::ZA::::::::';:::::::I
| ¢ 0 0 0 ¢ O 0O 0O ¢ 0O 0 O 0 0 ¢ 021
K o o om0 e e s e e D e D D e e O D e O W e e *

DE Descriptor Error Word{(1) [A4:1]

VP MLT Vertical Error Word(1) [A2:1]

LP MLI Longitudinal Error Mord(1) [At1:1]

IF Invalid Information Word(1) [B1:1]

IS Incorrect State Word(1) [C8:11

EX Exception Word(1) I[D1:11]

322809 SELF TEST STATUS
When the ORS DLP returns to IDLE (status 3), the Self Test

Status I1/0 Descriptor is sent to the ORS bLP. The ORS DLP
returns an immediate two word result descriptor.

1/0-descriptor gefinition:

A A A A B B B B € C €C €C D D D D
o 4L 2 1 2 L 2 1 & & 2 1 & 4 2 4
et e o s e e e T B R S D R o e *
| ©Op Type || Sub op ] |
| 6 0 1 g 0 1 0 0 0 0 0o 0o 0o ¢ ©o 01
Ko o o o e i e o e e e e e S S e 6 *
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3elalbaY SELF TEST STATUS (Continued)
The Self Test Status operation 1is wused to retrieve

immediate information on the result of the Self Test. That
information may have been generated by any of the means to
initiate Self Test which are specified. See Self Test
Section,

Result=descriptor gefinition:

Wo rd: 1 ] TS S CC I TSI DorrIsCoEsEZISoosaooSsoozaos I
| O peEvP LP U O 0 IFO O O O 0 0O 0 E€Exl]

word: 2 ]::::?z::::::::::é::::::::;::::::::::z:::::::::::—,]

This field <contains <the same information specified in
Section 5, Self Test result reporting.

DE Descriptor Error Word{(1) [A4&:z21]
VP MLY Vertical Error Word(1) [CA2:1]
LP #MLI Longitudinal Error Word{(1) [A1:1]
IfF Invalid Information Word(1) [BT1:13J
EX Exception Word(1) [D1:11]
b = Board Failure Word(2) L[D8:41
p = Parity Error
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5.3 CONNECTION PROTOCOL

The protocol used over the L1SC connection between the host
and the ORS DLP is a variation of the BNA ISC Station group
protocol, The main difference between the two is due to
the assumption that the 1SC channel has a high reliability
tfactor. In order to be MCS and MCP compatible with the
R974, the same connection protocol will be implemented
between the URS DLP and the host.

2.3.1 FRAMES

The minimum amount of information passed across the 1SC
channel is calied a frame. Each frame has a control part
and some frames have a text part, The following tables List
all the wvalid frames and their control portion for each
system,
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3.3.1 FRAMES (Continued)
FRAMES SENT BY THE HOST
pmm e —e o - e F o o o o, e e r - - b - TS +
| FRANME | FRAME | ACK I ACK | DESTINATION | NCRY | N(S)
| | TYPE | REGUIRED | | I i
o m e ——— toeee o - $om o - tom o= e R e +
I INFO | 0001 ] ! | 0741 | $0/01 | NCR) | 0200
Rl e il Ratala bt bt | === == j====== |v====-
| RR 1 onie | 3] | 1 | 00 | N(R) | 00GD
Jommm—= | === e ity === josmmmmm e e === oo
| LR | 0011 | 0 | 0 | 0o | 0000 | 0000
[EEEE e fommmm—— j=ome e =~ e bty == | ===
| pIsc | Ui01 | 0 | 0 | 00 | 00u0 | 0000
| ==om==- jomm——- e kil | === | —meemmmmmmn e |o=mom- |=mmm =
| TEST | n110 | 071 I 0/1 | Jd | 000D | 0DJO
frmm - e prm e - b - o e — - trm— e e
FRAMES SENT BY THE bC_bLP
tome oo fowo oo tommo oo e torm e - -—-- oo tomme oo
| FRAME | FRAME | ACK | ACK | DESTINATION | N(R) | N(S)
| | TYPE | REQUIRED | | | |
trmeroe = oo tooammon oo == L et oo m—- - - to e - e +
] INFO | 0007 | 1 i U ] 00701 ] 000D | N(S)
j=omom—- = | =commemeem | ==m - == e fommm=- o=~
{ LR | 0011 | n | 0 | 00 | 06000 | ©ooo
e ks o= | = e = | mimm o= R e L |==——=- | ===
| pIsc | 0101 0 | 0 | 00 | 0000 | 0000
|=emmm—— | == j oo oo f oo |- —— e == f===--= |
| TeEST | 0110 | 071 I 6/1 | an | 0000 | 0000
Pomm - R $ o e o o R tocommn oo oo trme == b

The fields within the control portion of the frame have the
following meanings:

FRAME TYPE
This tield distinguishes between the different frames., The
different values of this field are: INFORMATION, RECEIVER

READY, LINK RESET, DISCONNECT, and TEST. These frames are
described later in this document.
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2.3.1 FRAMES ((ontinued)

ACKEbLb=REQUIRED BIT

This bit s wused to indicate whether this frame 1is
requesting an acknowledgement (bit = 1) or not (bit = O,
However, on some frames it has a siightly different
meaning. Lt indicates whether additional frames will be
sent (bit = 0) or not (bit = 1). In other words, if the bit

is set, thenm the sending side will be turning the
connection around. If the bit is reset, then additional
frames will be sent. This bit is also known as the A/R
bit.

ACK BIT

This bit is usea to indicate whether this frame 1is a
specific acknowledgement (bit = 1) or not (pit = ). If a
frame was received with the ACK=REQUIRED bit = 1, an

acknowledgement must follow,
DESTINATION BLTS

This field is used only on INFORMATION frames and may be
one of tuwo wvalues (U0 or 01). 1t is used to indicate
whether the information 1s initialization type data (value
= $0) or station type data (value = (1),

N(R)

N(R), RECEIVE SEQUENCE NUMBER, 1indicates the sequence
number of the next expected INFORMATION frame. This field
is only valid on frames sent from the host. It implicitly
acknowledges alil INFORMATION frames numbered up to but not
including N(R)., N(R) ranges from 0 to 7. It is only wvalid
on RECEIVER READY and INFORMATION frames.

N(S)
N(S), SEND SEQUENCE NUMBER, indicates the sequence number
of the INFORMATION frame. It 1s valid only on INFORMATION

frames sent from the ORS DLP. N(S) ranges from 0 to 7. N(S)
for INFORMATION frame sent from the host always equals 0.
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3.3.1.0 INFORMATION FRAME

The INFORMATION frame (I frame) is wused to efficiently
transfer data across a Link. The information field of the I
frame starts in byte 3 and may bs any multiple of bytes
long. Data in the information field is unrestricted with
respect to code (it is the responsibility of the two
end=points to decide). The Length of the information field
is not needed because it can be determined from the Length
specified in the I0 descriptor. An information field Length
of zero is permitted, however it is useless,

The maximum amount of data of one opcode is 8192 bytes.
Since the ISC contol field 1is two bytes, the maximum I
frame data length is 8190 bytes,

An I frame, sent by host, is acknowledged by a good 1/0
descriptor. Thus, the window size is one and the need for
send numbers 1s eliminated. This also eliminates the nezed
for the ORS DLP to send receive numbers or RR frames to
acknowledge received frames.

These differences in the host and the ORS DLP protocol
ctause the ACK=REQUIRED and the ACK bits to take on
different meanings, In all the I frames originated by the
QRS DLP, the ACK bit is always reset., IT the ORS DLP set
the ACK=-REQUIRED bit to turn on an INFORMATION frame, the
host must respond with an ACK, otherwise tha ORS DLP will
issue a Link=Reset frame to the host,

ALl possiole combinations of the ACK-REQUIRED and ACK bits
for an I frame and their meanings for each side are
described in the following charts:

FRAMES SENT BY THE HOST

Ack Reg Ack Meaning
D T et e e e e +
N ] INVALID
J 1 INVALID
1

responding to an ack request.
A frame beingyg sent and responding

| I

| !

| 0 | A frame being sent and not
| I

| |

| | to an ack request.

—— vy W ——— — —
. — ———. —— —— ———
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INFORMATION FRAME (Continued)

FRAMES SENT BY THE ORS DLP

Ack Req Ack Meaning
o e i i O O 3 e o 3 S e 2 D T e 2 S o 2 2 0 +
i 0 ] n | INVALID ]
| 0 I 1 | INVALID |
| 1 | 0 | Requesting an ACK. |
| 1 ] 1 | INVALID i
b e o o e e e D e B e +

The following figure represents the structure of the I

frame.,
I FRAME
fommm o o o - fommm - $o i G e e o o
1C 00 R A D DI N(R) | N{S) | INFO
Fom o o Fom o o b - tomrmme e s o ———
CONTROL FIELD
BYTE 1 2 2

Bit 8 4 2 1

8 421 8 4218 421
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3.3.1.2 RECEIVER READY

The RECEFLVER READY (RR) frame is only sent by the host and
it 1s usea to respond to an acknowledgement whenever no
data 1is to be sent. ALl wvalid combinations of the
ACK=REAUIRED and ACK bits for the RR frame are shown in the
¢hart velow.

Ack Regqg Ack Meaning
b e e e e e e e e e e e +
| 0 i ] | INVALID. |
| i | |
| 0 ] 1 | Not requesting an ack but responding |
| | | to an ack request, !
| 1 i n | INVALID. |
| | | |
] 1 | 1 | INVALLD. |
I | ] }
f o e e e e e e o o e e e +

The following figure represents the structure of the RR

frame.,
RR FRAME
b o o e o fommo—me - +
I00 10010 8] NR) |3 0 0 0]
4o e o - oo 4
CONTROL FiELD
BYTE 1 2

Bit 8 4 21 3 & 2 18 & 2 1 84 21
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330105 LINK RESET

The LINK RESET (LR) frame is wused to reset +the logical
linke LR always has the ACK-REQUIRED bit = 0 and the A(K

bit = 3. Upon acceptance of this frame the sequence number
N(S) and N(R) are set to zero. The receiving side does NOT
send a response to the LR frame, AlLL previously

unacknowledged I frames remain unacknowledged.

NMote: The Length of two or more DbDytes 1is accepted.
However, 1f the length is two dytes, the third byte
is assumed to be zero.

The following figure represents the structure of the LR

frame.
LR FRAMNME
fmo o m o $ o o e o P - - - - — +
16011000 DIO 0 0co000 ClD 0 nn U D 0 0]
A oo - (o A +
CONTROL FIELD
BYTE 1 2

Bit 8 & 2 1 8 4 2 138 & 218 4 21

X - Reserved
nn = [0 - No action
nn = 1 - ALL MCS's status change

to "Open and BlLocked”

nn = 11 - ALl MCS's status change
to "Closed”

nn = 11 - Iinvalid
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3.3.104 DISCONNECT

The DLSCONNECT (DISC) frame is used to perform a Llogical
disconnect:; i.0a., inform the vreceiving side that the
transmitting side is suspending operation. The DISC frame
always has the ACK=REQUIRED bit = 0 and the ACK bit = 0.
The receiving side accepts the DISC and ceases ail
transmissions. ALL previously wunacknowledged I frames
remain unacknowledged. The sending side must issue a
Link_Reset frame to resume transmission,

The following figure represents the structure of the DISC

frame.
BISC FRAME
T formm e - oo +
10101 000 DJODOOGUCOC C
e 4o o e o e +
CONTROw FIELD
BYTE 1 Z

Bit & 4 21 8 42 1 8 4 2 18 4 21
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5:3.7.5 TEST

The TEST frame is used to determine the status of the link.
The system initiating the TEST will have the ACK~-REQUIRED
bit = 1 and the ACK bit = 0. The system receiving the TEST
will send a TEST with the ACK=REQUIRED bit = 0 and the ACK
bit = 1. ALl other combinations of the ACK REQUIRED and ACK
bits are invalid,

An information field is optional with the TESYT frame and if
present, the information field will be returned (echoed) by
the receijver with a TEST frame. The sending side <considers
the test terminated upon the receipt of the TEST response
or by exceeaing the retry Limit., The TEST frame has no
effect on the mode or the sequence counts, N(R) and N(S),
maintained by either side.

The following figure represents the structure of the TEST

framea:
TEST FRAME
oy § o o e L LT T -
1001 10 R AU Olb D00 OO0 0| INFO
b o - fr oo —— - .- ——— 4 om o o 2
CONTROL FIELD
BYTE 1 2 3

Bit 8 &4 2 1 8 &2 1 8 4 2184 21

R Ack=required bit A = Ack bit
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DCP MESSAGE FORMAT

This section describes the
DLP subsystem,

host to the ORS DLP are preceded
special
RESULY HEADERS are formatted

the ORS

HEADER .
onlye.
returned to the host.

Some

The message header

is an 30-digit

@ m am D s G T e D DGR DGR e TR W WD D e WD G o D D Ak 5 ma D D @D D S D gm @ 6o s

- e G T G e T G G O T D R o O D O 6D D A D D G S 09 @ W @ e

interface between the host and
ALl messages to be written by the
by an 80-digit MESSAGE
messages c¢onsist of a header
by the O0RS DLP and

bce

information block used to

provide communication control. The result header is used
to report conditions concerning physical and logtcal
antities within the system. Result headers are not
reported for eavery function. (The Result headers are
described in section 3.5.1).

The message header occurs at the beginning of the text

field, if there 1is 9one, and it is used to carry control
information, The 8J)~-digits of +the header (both message
headers and result headers) are divided into £Z0 words., The
header words are further subdivided idinto fields wusing
software Dbit numbering scheme. Message header lLayout is
defined in the following tables
Word UD  FFFFFfFFoosancaosa
01 LLbbllbLLheLbLlh
02 VVVVYVVVVVYVVVVVVY
03 TYTTTTITTITITITINT
0f cecencesenssocascs
05 saconcusnocsasscso
Uo sesevasa RRRRRRRR
D7 XUXXKXXXRXXKXK XXX
08 XXXXXXXXYYYYYYYY
09 coi0ccsvssaccnsca
10 seascesscsanssos
i1 NNNNNNNNNNNNNNNN
12 SSSSSS655588S88SS
13 5S8555S5S5555S5SS5S8sSS
14 wocescecsasscsas
15 cccsescscsssscoanas
16 cwsoncacansncans
17 cscawoecsesocsscna
18 aeceacossssancsse
19 ccemenscencasvaane
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3.4 DCP MESSAGE FORMAT (Continued)

F = Communication function. The requested/returned c¢ode
indicates action to-be-taken/completed.

L - Local Station Number (LSN). A hexadecimal number from
300004 - @Q0DFFA s wused to specify a station in the
network,

V = Function Variants. Describes variation of the original
function.

Y = Text Length in bytes., Defines the actual size of the
message text in hexadecimal,

K = Retry Count,

x = User Station Tallies.

y = User Station Toggles (8 boolean values),
i = Immediate Dit

q = Queue bit (tup=1, bottom = ().

N - Message Number, A four=digit number used to ensure that
no messages are lost in or out of the system.

§ -~ Sequence number, This field may be used by programs for
sequencing information,
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3uba1 DCP MESSAGES

WRITE C(FUNCTION 30)

The Write function allows output to be sent to the station
indicated by the inserted Logical Station Number (LSN).
Carriage control is performed as specified by the variant
field (Word 2)Y Dbits if 1t is implemented in the Line
Process. If the specified text length is zero, only the
carriage control is accomplished. TIf the text length is
greater than zero, the text, along wWith the <carriage
control, 1is npassed to the station. A result header is
returned,!

WRITE HEADER FORMAT
Function No. (3()

Logical Station No
SKIPCONTROL byte

Header (0) [1:81]
Header (1) [1:161]
Header (2) [1:31]

£o:tl 1 SKIP

£13:11 1 SPACE

L1113 1 PAPER MOTION
£12:11 1 TAB

£13:11 1 LINEFEED

[14:13 1 CARRIAGE RETURN
L15:11] 1 PAGE

(16:11 1 BLOCK

Header (3) [i:2101
Header (6) [9:81]

Character Count (Bytes)
Retry Value

L L T | 1 /R T [ L T T

Header (7) [1:8] Tally ()

Header (7) [9:8] Taltly (1)

Header (8) [1:8] TJally (2)

Header (8) [9:38] Toggles (7=-01]

Header (9) [4:11 0 = Bottom gueue
1 = Top queue

H

Header (11012161 Message number
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3.4.141 WRITE (FUNCTION 34) (Continued)

NUTE:

This entire 16=bit field (i.e., header word (2) is an
additional field that can be passed to the Line Process to
be used for special devices.

A MCS may elect to assign a Message Number {(Header (11)
{1:161 +to all messages that it creates for output. This
provides some ability to audit the flow of messages and
aids in any system recovery procedure. The systems
software oreserves the integrity of this field and does not
use it for other purposes.

POSSIBLE RESULTS (Result Type, RBI)
02,00 Good Result.: An ACK is received from the station.
10,01 Error retry count expired. Station made not ready.
10,02 A BRFAK was detected during transmission with no
provision 1in the Line Process to handle BREAK.

Station made not ready.

16,05 The Line Process did not detect CTS within 7 seconds
of raising RTS.i Line made not ready.

10,06 The Line Process detected Lloss of DSR while
transmitting. Line made not ready.

10,17 The TERMINAL TYPE specified 1in the station table
cannot process output messages.
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3abalal ENABLEINPUT (FUNCTION 32)

The enabiteinput function causes the STATIONJINPUT_ENABLED
to be set. The Enableinput function (32) affects the
readiness of a station to receive input.

If both STATION,.ENABLED and the STATION.INPUT_ENABLED are
set, the Line Process will start accepting incoming
messages from the station. Consequent result messages are
attached to the Dispatcher Result Gueue for return to the
host system. Error Results are dealt with in the same way.,
The EXECUTIVE module only sets the STATION.,INPUT_ENABLED
boolean variable in the station taole,

The Line Process may use STATION.FREGUENCY to affect the
rate at which a station is polled.

ENABLEINPUT HEADER FORMAT

Function No. 32.

Logical Station Number.,

if true, take the two=-digit poll
frequency value specified in Header
(2) [9:81 and store it in the
specified stations table in place

of the FREQUENCY. A poll frequency
of “(0" represents the highest rate.

Header (U) [1:28]
Header (1) [1:161
Header (2) ([1:1]

Houou

POSSI3LE RESULTS {(Result Type, RBI)
02,00 Good Result.. INPUT_ENABLED is set.

10,17 The TERMINAL TYPE specified 1in the Station table
cannot process output messagese.
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S5.4.1.35  DLSABLEINPUT (FUNCTION 33)

The Disabeedinput function is the opposite of €Enableinput.
Following a Disableinput request, polling ceases if the
station is a polled station. A result header is returned.

DISABLEINPUT HEADER FORMAT
Header (0) [1:81]

Header (1) [1:161]
Header (9) [4:11

Function No. 33
Logical Station Number
i = Bottom queue

i Top queue

i 1on

o

If the function is top gqueued, no more inputs are accepted
from the specified station. If the function is bottom
gueued, inputs are still accepted from the station until
all oqueued output requests are completed and Disableinput
is performed,

POSSIBLE RESULTS (Result Type, RBI)

02,00 Good Result, The Station is now not ENABLED.
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3.6.1.4 MAKE STATION READY (FUNCTION 34)

The make station ready function supplies the M(S with the
ability to control the readiness of a station. No result
header is returned,

MAKE STATION READY HEADER FORMAT

unction No. 34

Header (0) [1:81 = F
= Logical Station Number

Header (1) [1:161

Due to error recovery reqguirements, it may become necessary
for the MCS to perform a Make Station Ready request. Refer
to error result values whicih require this Tfunction as a
response.

For example, if the result message from the ORS DLP
indicates a station error, the M(CS must perform a Make
Station Ready request. This is required because the ORS
DLP makes the station not ready if an irrecoverable error
is encountered for a station.

The ORS DLP does not analyze the queue flag in the header

for this function; it is performed immediately by the ORS
DLP firmware,

==Burroughs Prior Written Consent Required For Disclosure Of This Data~-




| 1990 9779
BURROUGHS CORPORATION e %
SYSTEMS DEVELOPMENT GROUP |
PASADENA PLANT |  OFF-LOAD READER SORTER DLP
I
COMPANY D e L L TP
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B Page 664

O e my G s D G TR G W I D G D WD o @ NS T R oo G W G5 o O D G o h D S A VR oh G0 W R am M) Wn @D e o G on D mm e on G e @E S b G < o G e W WD G o

3.4o100 MAKE STATION NOT READY (FUNCTION 35)

The Make Station Not Ready function supplies the MCS the
ability to control the readiness of a station. For example,
if a station is being polled because it is input=-enabled
and the MCS desired to have polling and/or input
temporarily suspended, it may issue a Make Station Not
Ready raequest. A result header is returned.

MAKE STATION NOT READY HEADER FORMAT
Header (0) [1:81

Header (1) [1:163]
Header (9) [4:1]

Function No. 35
Logical Station Number
J = Bottom queue
1 = Top gueue

[

Recause of error vrecovery requirements, it may become
necessary Tfor the MCS to perform a Make Station Not Ready
request, The ORS dLP will <c¢heck if the Line of this
station is ready anag if it is, place this function in the
station's message gueue. Lf the Lline 1is not ready, the
message wWill be placed in the top of the station®s message
queue regardless the queue bit.

POsSiBLE RESULTS (Result Type, RBI)

i2,u0 Good Result. The Station is now not READY.
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2.4,1.6 SET CHARACTER (FUNCTION 37)

The Set Character function allows a MCS to <change/restore
certain characters used for polling, end-of-message,
backspacing, etc. The particular chiaracter(s) for which the
change 1is being requested must have been specified as
"Dynamic" in the Line Process translation table, MNote that
the control <character 1s always dynamic and the address
characters, if any, are always changeaple., A result header
is returned.,!

Set Character Header Format:

Function No. (37)

Logical Station No.

Set Control Character

Set End-of-Message Character

Set Backspace Character

Set Line Delete Character

Set WRU Character

Set Address Character

{(See Header (2) [13:21)

Number of Transmit Address Characters
Number of Receive Address Characters
Character Count (Bytes)

G = Bottom queue

1 = Top queue

First Transmit Address

Character Ctrl/First Receive Address
Second Transmit Address

Second Receive Address

Third Transmit Address

Third Receive Address

Header () [1:287
Header (1) [1:2161]
Header (2) [1:81]

wou U

LR R R S )
LEJ | I T I | B { B {

Header (2) [13:21
Header (2) [15:2]
Header (3) [1:161
Header (9) [4:11

Text (0) [1:21
Text (D) [9:81
Text (i) [1:81]
Text (1) [9:81
Text (2) [1:81]
Text (2) [9:8]

0 0 o oo o ouu

The Set Character function always requires a text portion.

If the Set Character function cannot be performed (that is,
character not declared dynamic), an error result of type
10, (word (19 [1:8]1] = 17) an inappropriate request 1is
returned,
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3.4.1.6 SET CHARACTER (FUNCTION 37) {Continued)
POSSIBLE RESULTS (Result Type, RBI)
02,00 Good Result,
10,16 Specified character is dinvalid for this Line

Process.

3ebal.i7 SET TRANSMISSION NUMBER (FUNCTION 38)

The Set Transmission Number function allows a M({S to
reinitialize the Transmit or Receive (or both) transmission
number. The number must be represented in digit format. A
result header is returned.

Set Transmission Number Header Format:

Function No. (38)
Logical Station No.

Header (0) [1:8]
Header (1) [i1:161

Header (¢) [15:11] 1 = Set Transmit Transmission No.
Header (2) [16:11] 1 = Set Receive Transmission No.
Header (3) [1:16] Character Count {(Bytes)
Header (%) [4:11] 0 = Bottom queue

1 = Top queue

Transmit Transmission NO
Receive Transmission No.

Text (3) [5:123
Text (1) L5:121

L L T T R TS T B { B ¥

POSSIBLE RESULTS (Result Type, RBI)

02,00 Good Result.
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3.4.1.8 RECALL C(FUNCTLON 4&0)

The Recall function allows a MCS to reguest the return of
all messages 1in the station output queue for the specdafic
Logical Station Number. The station or Lline must be in a
Not Ready state at the time the function is issued by the
MCS.7 The Not Ready state may either have been initiated by
the M{S or i1t may be the result of a previoug station error
(terminate error),. If both the Lline and station are ready,
a result header type 10 (header word (1d) [1:81 = 15)
(ieo2a, unable to initiate function) is returned.

Recall Header format:

Function No. (40)
Logicel Station No.

Header (D) [1:8]
Header (1) [1:16]

HI

Fach recalled message will have a Recall PResult hnheader
(type 12) returned with it. Tne Last vrecall will be
followed by a resuit header (type 02) and an original
function of 40,

The "Recall"” result header format for the last message in
the gqueue is as follows:

02
40
Logical Station Number

Header (0) [1:81
Header (0) [9:8]
Header (1) (1:161]

W

POSSI3LE RESULTS (Result Type, RBI)

D2,00 Gooa Result. This result indicates messages recalled
from the station have been returned to the host.

10,15 Recall not performed. Eitner the station or Line
must be not ready prior to a Recall.,
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3ubovay  SET LOGICALACK (FUNCTION 41)

3.4.1.10

The Set Logictalack function allows the MCS to set the
station Logicalack fltag true for disposition by the ORS
DLP. Following the successful reception of input from the
station, the Line Process sends a Good Input Received
message to the system, sets WAIT_ACK boolean in the Station
Table and suspends itself with no timeout wuntil an
Acknowledge (function 43) is issued to the GRS DLP by the
MCS. The Executive module will resume the suspended Line
Process, A result header 1s returned.

Set Logicalack Header Format:

Function No. (41)
Logical Station No.
g Bottom gueue

1 Top queue

Header (N) [1:8]
Header (1) [1:161
Header (9) [4:11

[{ I I
it

i

POSSIBLE RESULTS (Result Type, RBI)

N2,00 Good Result. The Station attribute LOGICALACK is now
true, ,

RESET LOGICALACK C(FUNCTLION 4¢)

The Reset Logicalack function allows the M(S to reset the
station Logicatack flag. This function permits the ORS DLP
to acknowledge a station without host system or M(CS action.
A result header is returned.

Reset Logicalack Header Format:

Function No. (42)
Logical Station No.
0 = Bottom queue
1 = Top queue

Header (0) [1:84
Header (1) [1:161]
Header (9) [4:1]

b ou

POSSIBLE RESULTS (Result Type, RBI)

02,00 6Good Result., The Station attrioute LOGICALACK is now
true,
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Saléa1.11 ACKNOWLEDGE (FUNCTION 43)

The Acknowledge function <causes the ORS DLP to resume
execution of the Line Process where execution has been

uspended waiting for acknowledjement. If Acknowledge
function is issued when not waiting on an acknowledge, a
result header (type 10, result byte dindex = 15) (i.e.,

unapble to initiate function) is returned. Otherwise, no
rasult header is returned for this function.

Acknowledge Header Format:

Function No. (43)
togical Station No.

Header (9) [1:81
Header (1) [1:14]

iou

POSSIBLE RESULTS (Result Type, RBI)

16,15 The Line was not waiting for acknowledge from the
host.

S.4.1.112 NULL STATIUN REQUEST (FUNCTION 44)

The Null Station Request function causes a message to be
queuded at the URS DLP in the appropriate Station Queue.
Upon encountering this message, the O0KRS DLP performs no
action other than to return the "Good Result” (type 02)
result header having an original function of 44,

This function affords the MCS the ability to insert a
marker to signal the end of a series of outputs or a batch
within a series of outputs to a station. A result header
is returned,

Null Station Request Header Format:

Function No. (44)
Logical Station No.
g Bottom queue

1 Top queue

Header (0) L[1:81
Header (1) [1:161
Header (9) Lé&:11]

nonou

o

POSSIBLE RESULTS {(Result Type, RBI)
02,00 Good result.

~=Buprroughs Prior Written C(onsent Regquired fFor Disclosure 0f This Data--



| 199G 9779
BURROUGHS CORPORATION T ettt ¥
SYSTEMS BLEVELOPMENT GROUP |
PASADENA PLANT | OFF-LOAD READER SORTER DLP
|
COMPANY D e T PP B —————
CONFIDENTIAL ENGINEERING DESLGN SPECLFLCATLON Rev., B Page 70

3s4a.1.13 SET SEWUENCE MODE (FUNCTION 45)

The Set Sequence Mode function allows a MCS to set the
Sequence toggle for use in the Line Process and provides
the base (or starting) sequence, the increment wvalue, and
the maximum number of digits allowed for the sequence
number. ALl values are expressed 1in digit formata. A
result header is returned,

Set Sequence Mode Header Format:

fFunction No. (45)

Logical Station No.

Maximum Number of Digits (1-R8)
Character count (Bytes)

0 = Bottom queue

1 = Top queue

Beginning Seqgquence Number MS§
Beginning Sequence Number LS
lncrements MS

increments LS

Header (0) L[1:8]
Header (1) [1:161
Header (2) [13:41
Header (3) [1:161
Header (9) [4:11]

[ I I T B

Header (12)C1:161]
Header (13)[1:161
Text (0) [1:2161
Text (1) C1:16)

oy o u

POSSIBLE RESULTS (Result Type, RBI)

16,17 This Station is not a "sequence" type terminal.

3.4.1.14 RESET SEQUENCFE MODE (FUNCTION 46)
The Reset Sequence Mode function allows the MCS to request

the ORS DLP to reset the "Sequence®™ toggle for use in the
Line Process. A result header is returned,

Reset Seyuence Mode Header Formats:

Function No. (46)
Logical Station No.

Header (0) [1:
Header (1) [1: 16]

oM

POSSIBLEF RESULTS (Result Type, RBI)

02,00 6Gooa result.
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3,4.1.15 MAKE LINE READY (FUNCTION 47)

For a MCS to be able to effectively accomplish error
recovery, it may become necessary for the M(CS to perform a
Make Line Ready.. Certain values, returned 1in an error
result header from the ORS DLP, require that the MCS
subsequently responds with a Make Line Ready functiong
until that time, the Line remains in a Not Ready state. WNo
result header is returned if operation is successful.

Make Line Ready hHeader Format:

Header (0) [1:8]
Header (1) [1:16l

Function No. (47)
Logical Station No.

If the Line is already in a Ready state, this function acts
as a no=operation. If Line is Not Ready, it is then marked
“"Ready"” and the ORS DLP checks to see if there 1is a Line
Process present 1in the Lline to which the function is
issued.t If no Line Process is present, a result header
type 10, original function = 99 and result byte index = 8
is returned,

3.46.1.16 MAKFE LINE NOT READY (FUNCTION 48)

The Make Line Not Ready function allows a MCS to cause a
line to be made Not Ready.

Make Line Not Ready format:

it

Header () [1:81
Header (1) [1:161
Header (9) [3:11]

Function No. (48)
Logical Station No.
1T = Immediate (Always 1)

i@

IT the Immediate bit (i.e., header (9) [3:11) is set, the
line is made Not Ready immediately. No check is maue of the

“Line's Busy"™ status, Any messages currentty in the
process of being transmitted or received on the Lline are
lost.

POSSIBLE RESULTS (Result Type, RBI)

05,00 Line is not ready.
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S5.4.1.17 DYIALOUT (FUNCTION 49)

The Dialout function causes the ORS DLP Dialout firmware
initiation and supplies the up=to=-15=-digit phone number.
This function is avaliable only to Line U of the ORS DLP.
There must also be a line declaration respecting a type of
line in the Line Data Structure.

Dialout Header Format:

Header (d) (1:81]
Header (1) [1:16]
Header (3) [1:161
Text (3) £9:81
Text (1) (1:81
Text (2) [9:81
Text (3) [1:81

Function No. (49)
Logical Station No.
Number of dDigitis
Four Digits

Four Digits

Four Digits

Four Digits

W oM oW oo

Telephone digits must be Left-justified 1in the text and
consist of numeric digits.: For example, 912152698575, where
the "91"™ is necessary to obtain an "outside”™ Lline.

POSSIBLE RESULTS (Result Type, RBI)

03,00 Good Result, The dial operation was successful and
the Line is connected,

10,15 Line is not ready, busy or ringing.
10,17 Line is not declared as "dialout".

10,18 Unable to complete call; DSR is not present after
dial operation.
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Bebolal8 DISCONNECT (FUNCTION 50)

The Disconnect function causes the ORS DLP to hang wup a
{ine connected through & telephone switchboard or switching
network. The Line must have been declared as "Dialin" or
"pialout"™ and must be ready, connected, and not busy. After
completion of the Disconnect function, the ORS DLP monitors
the Line for subsequent incoming calls. A Result Header 1is
returned.

Disconnect Header Format:

Header (0) [1:8]
Header (1) [1:161

Function No. (50)
Logical Station No.

ftou

POSSIBLE RESULTS (Result Type, RBI1)
03,00 Good Result. The lLine now is disconnected.
10,15 Line is not connected.
10,17 Line is not declared as "dialout”™ or "dialin®",

10,18 Unable to complete disconnect; DSR is present after
this operation,
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304.1.19 ANSWER THE PHONE C(FUNCTION 51)

The Answer The Phone function causes the ORS DLP to answer
an incoming <calt from a station or a Line that was not
marked as a line to be automatically answered. The Line
must fhave been declared as "Dialin" and must be in a Ready
and Disconnected but Ringing state.

Answer the Phone Header Format:

Function No. (51)
Logical Station No.

Header (0) [1:81]
Header (1) [1:161

[

The Logical Station Number for this function is supplied to
the M(CS through the use of a Line Status Result (type 03)
in header word (1) [1:161. The ringing indicator is Result
header word (2) ({9:11J. Refer to the Line Status Result
{type = 03) paragraph in Section 3.5.71.4.

PUSSIBLE RESULTS (Result Type, RBI)

03,30 Good Result. The phone has been answered and the
Line is connected.

10,15 Line i1s not ringing.
10,17 Line is not declared as "dialin",

10,18 Unable to complete connection; DSR is not present
after this operation.
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3.4.1.20 INTERROGATE LINE STATUS (FUNCTION 52)

In response to this function, the ORS DLP generates a
Status Result (tyne 03) message.

The ORS DLP interrogates the current status register of the
Lline for such data set interface levels as Data Set Ready
(CC), Data Terminal Ready (CD), and Ring Indicator (CE).
Refer to Line Status Result (type = (03) paragraph.

Interrogate Line Status Header Format:

Function No. (52)
Logical Station No.

Header (3) [1:8]
Header (1) [1:161]

LI ]

POSS1IBLE RESULTS (Result Type, RBI)

J3,00 Gooa Result,!

3.4.1.217 SET AUTOANSWER (FUNCTION 53)

The Set Autoanswer function 1is allowed for stations on
Lines declared as "Dialin"., When these "Dialin' Llines are
in a disconnected state, the CRS DLP monitors the Data Set
Ring Indicator (CE) for incoming calls.

When the ringing is detected (if Autoanswer is true for the
Line), the ORS DLP returns a Status Result (type 03)
message that shows the line's new sitatus as "disconnected”,
but Switched Rusy. The ORS DLP will answer the phone
automatically, exactly as an explicit Answer function (No.
51). No result header is returnea for the function itself,

Set Auto Answer Header Formate

Function No. (53)
Logical Station No.

Header (0) [1:61
Header (1) [1:161]

ion

POSSIBLE RESULTS (Result Type, RBI)

10,17 Line is not declared as "dialin",
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3.4.1.22 RESET AUTOANSWER (FUNCTION 54)

The Reset Autoanswer function is allowed for stations on
lines declared as "dDialinY. This function <causes the
Autoanswer flag in the appropriate line table to be set to
false.

When ringing is detected, the ORS DLP generates a Status
Result {type U3) message and passes it to the MCS to
indicate the line status as Disconnected and Ringing. No
result header is returned for the function itself.

Reset Autoansuer Header Format:

Header (0) ([1:81]
Header (1) [1:161]

Function No. (54)
«ogical Station No.

o

POSSIZLE RESULTS (Result Type, RBI)

10,17 Line is not declared as "dialin®,
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3.4.1.23 WMEMORY DUMP (FUNCTION 61)

The Memory Dump function provides the MCS with the ability
to dump the URS DLP main memory to the host. The MCS can
gump 2ither an absolute memory Llocation or any declared
Line/Station taole. Result header (type 11) is returned
with this function.

Memory Dump Header Format:

Header (0) [1:81
Header (1) [1:16]

Function No. (61)
Logical Station No.

H oo

Header (2) [13:41 0 = Dump memory
1 = Dump Line Table
¢ = Dump Station Table

Header (3) [1:161]
Header (15)[01:164
Header (10)[01:161]

Character Count (Bytes)
ORS DLP Memory Address (0ffset)
ORS DLP Memory Address (Segment)

it onoH

The MLS will either process this information or pass it to
some other program for processing.

The text size must not be greater than the MCS record area
in whiech dinput 1is processed, Multiple recquests will be
required to dump the entire memory.

PO>Si3LE RESULTS (Result Type, RBI)

11,00 Memory Dump Result,

19,15 Memory Dump function contains incorrect information.
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Tobolo26 MCS STATUS CHANGE (FUNCTION 66)

The MCS Status Change 15 a MCP initiated function used for
flow <control to inoicate to the ORS DLP the Ready or Not
Ready status of the M(CS. When a MCS opens a DCP file, the
MCP will send this function header to the ORS DLP with the
"open—-and=ready" option. When the MCS queue becomes full,
the MCP will send this header with the "open~and-blocked"
option.: When space in the MCS?s queue becomes avaliable,
the MCP will send "open—-and-ready”" option to allow messages
to be sent to the MCS's queue again.

The "closed” option will be sent to the ORS DLP when a MCS
closes its DCP file, The ORS DLP will remove all the result
messages for that MCS and purge all the Station send queues
for all stations attached to that MCS,

No result header is returned with this function.

MCS Status Change Format:

Function No. (66)
Binary MCS number

Header (0) L[1:81
Header (1) [1:16]

ionon

Header (<) [150:2] 0 = Closed
1 = 0Open and Ready
2 = JUpen and Blocked
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3.4.1.25 MEMORY LOAD C(FUNCTION 71)

The Memory Load function allows the MCS to Load the ORS DLP
main memory. This function is primarily used to LlLoad Line
and Station data stuctures and the Line Process code. The
aacdress where the dinformation will be loaded will be
determined by the ORS DLP firmware.

Mlemory Load Header Format:

Header (0) [1:81
Header (1) [1:161
Header (2) [S5:41]

Function No., (71)
rogical Station Number
0 = Nominal size Line Process

W o

ot

1 First block of enlarged
Line Process
2 = Unprecedented, but not tast block

of enlarged Line Process
3 = LLast block of enlarged
Line Process
Invalid
Load LINE_TABLE
Load STATION_TABLE
Load LINE_PROCESS
Load DIAL_PROCESS
Start LINE_PROCESS
Relative Line number
Character count (Bytes)

Header (2) [9:41]

TN LI L B T R 1

C R gy

Header (2) (13:47]
Header (3) [1:161

o

The ORS bLP firmware allocates and Llinks the data
structures or code accordingly. The Load Line Table variant
does not use the Logical Station Number field.

Header (2) [5:41 is valid only in case of Load Line Process
(Header (2) L4:41 = 3), and it controls the load sequence
of the Line Process, Line Process below 8000 bytes in size
could be Loaded in one block (Header (2) [5:44 = (). Line
Processes above 8UU0 bytes and up to 16000 bytes should be
loaded wusing Header (¢) [5:43 as a load control. Onily a
complete load of a Line Process will return a result
header.®

POSSIBLE RESULTS (Result Type, RBI)
02,00 Good Result, Successful Load operation,

16,15 Unsuccessful attempt to perform Memory Load
function.
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3.b.1.26 ECHO (FUNCTION 72)

The Echo function allows the ¥CS or ORS DLP test/confidence
routines to exercise the ORS DLP firmware and hardware,
The variant bits word 2 [1:16] will determine the depth
where the FEcho function will oe performed. Result header
{type 11) is returned with this function.

Echo Header Fformart:

Header (0) [1:8]
Header (1) [1:161
Header (2) [1:1061

Function No. (72)
Logical Station Number
0 = Executive Echo

W ou n

1 = Line Process Echo
2 = Line USART Echo
2 = Line Interface Echo

Header (3) [i:16]
Header (9) [4:11

Character Count {(Bytes)
0 = Bottom queue
1 = YTop queue

it

POSSiBLE RESULTS (Result Type, RBI)
11,00 Good Echo Result.

10,15, Unsuccessful attempt to perform Echo function.
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3,5 RESULT MESSAGES FORMAT

The Result Headers and Message Headers have the same
general format. A more detailed description of each
pertinent Result Header 1is provided in the following
sections,

The following figure shows the Result Header Block iayout:

Word 0D RRRRRRRRFFFFFFFF
a1 LLbLbLLLbLbteLy
N2 VVVVVVVVVVVVVVVY
05 TYTTTITVITYITOICTIT
Ut EEEEEEEEEEEEEEEE
05 EEEEEEEEEEEEeRCE
06 cassesealPPPPErre
U7 XXXXXXHXXXH XX KK X
08B  XXXXXXXXYYYyYYYY
a9 eewabbtELLLELEL L
14 BEBEBBBBEBB.vsacena
11 NNNNNNNNNNNNNNNN
12 S§5S5S8S55SS85S5888
13 S§S5S55S555S5S5555S8S83558
14 MMMMMMMMMMMMMMEGM

15 eececscasannasss
16 eosscasssesasscoe
17 cocesnnsssssacss
18 wuovescvsonsnauns

19 2 p B2 S H Ve BB SE @SS
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3.5 RESULT MESSAGES FORMAT (Continued)

R = Result type, The result type field contains one of a
possible number of values that determines the way in
which the remainder of the Result Header is
interpreted., The possible values are as follows:

VALID DCP RESULTS

Header Header

Code Description

g Good Input

01 Station Event

02 Good Results

u3 Line Status

05 Line Status Change
in Error Result

11 Memory Dump Result
12 Recall Result

F = Original Function. This field (Word 0 L9:8)) contains
the original function number that was issued to the ORS
pDLP. In the case of an unsolicited result, a BCD 99 is
returned 1n this field.

L = LSN. This field (word 1 [1:161) contains the Logical
Station Number of the station which tne result is from.
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3.5 RESULT MESSAGES FORMAT (Lontinued)

V - Variants. This field (Word 2 {1:161) contains
information that further qualifies the result header.
This field is valid if the result type is 03, 05, or
10. The meaning of the bits in this field and the
mapping done to get this information is as follows:

LINE CONDITION FXELD

it Description

Line Control Mode

3usy

.Line Queued

Terminate Logicalack executed
Acknowledge Logicalack required
Line Ready

Direct Connect

Reserved

Ringing

SWitched Busy

Connected

Autoanswer

Dialout

Dialin

Disconnect Pending

Qutput Request set active

-
O RO~NO VSN -

- D el S med ok
O U B NN =

I = Text Size. For result headers that dimply input from
the ORS DLP, this field (Word 3 [£1:161) contains the
number of bytes of text that are returned with the
result. This field 1is in hexadecimal and will be
converted by the Medium System MCP to decimal.
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2.5 RESULT MESSAGES FORMAT (Continued)

E = Exception Flags. The exception flags field consists of
28 bits (Word 4 [1:161 and Word 5 £1:121). It is used
to indicate any errors or situations encountered by the
ORS DLP wnile attempting to perform a particular
requast, This field is valid on 0O, 061, 02, 05, and 10
resultse. The meaning of the bits and the mapping done
to get this information is as follows:

Note: ALl Result Header fields except Result Type 10,

Original function, and Result HByte Index, may
contain invalid information if a Valid Line Table,
Station Table, or Line Process have not been

success fully Loaded.

EXCEPTIUN FLAGS

Word Bit Description

Time out

Stop bit error

Ruffer overflow

Break on input

Vertical parity error
Loss of carrier

Break on output
Horizontal parity error
Address character error
Transmission number error
Format error

Dutput was NAK*d

Control character received
WRU received

Sequence number overflow
Message to be acknowledged
NAK=ON-SELECTY

End of buffer

Disconnect

Eventt

Line not roady '
Cluster not ready

Station not ready

3=12 Reserved

— D ed mmd e mad ad
NN VRS DN e O8N W T = T3 NG 0N O U PN =

W
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3.5 RESULT MESSAGES FORMAT (Continued)

r = Retry Count. This fielda (Word 6 {9:81) idindicates the
number {(in binary) of retries remaining at the time the
ORS DLP finishad the reguest, This field contains this
value only for result types of 00, 01, or 02. If the
result type is 03, 05 or 10, then this field contains a
report of the adapter status. The meaning of these bits
and the mappiny done to get this information 1is as

follows:
ADAPTER STATUS
Rit Descrigtion
9 Parity error
10 €38 true (¢TS)
11 CE true (Ring indicator)
12 Line adapter present
13 CF true (Carrier)
174 CC true (Data set ready)
15 SCF true (Secondary carrier)
16 (Reserved)
x,y - Tally and Tog Fields. These fields are used as a means

of communication between the M(CS and the Line Process,
They are only valid for 00, 01, 0233, or 10 headers.
The Llocation of these fields and the mapping done to
get this information is as follows:

TALLYS AND TOGS

Location Field

Word (7)) [1:81 TALLY (0)
Word (7) [9:8] TALLY (1)
Word (8) [1:81] TALLY (2)
Word (8) [9:81] TOGS (7=0)
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3.5 RESULT MESSAGES FORMAT {Continued)

t = Transmission Number. This field (Word 9 £5:121)
contains the transmission number received from the
station, This field is only valid for DU and 01 result
headers, The mapping done to get this information is
as follows:

TRANSMISSION NUMBER

Location Field
Word (9) [5:41 MSD
Word (9) [9:4] Middle
Word (9) [13:4] LSD

B - Result Byte Index (RBI)., This field (Word 10 [1:81) is
a further extension of the result header definition.
Non-error result headers have a RBI of zero. The
values are expressed in decimal digit format. RBI1
values are as follows:

RBY VALUES

RBiL Description
U0 Good results.
01 Terminate Ervor. (Station made not ready)
02 Terminate No Label. (Station made not ready)
U3 Reserved,
U4 Reserved.
NS Transmit Abort. {(Line not ready)
06 Receive Abort. (Line made not ready)
N7 Terminate Nospace. (Line made not ready)
D8 Line Failure at Request Initialization.
{(Line made not ready)
0y Reserved,
10 cCluster Parity Error. (Cluster made not ready)
11 Cluster Timeout Error. (Cluster made not ready)
12 Cluster scanner Error. (Cluster made not ready)
15 Reserved
14 Reserved
15 Inappropriate MCS request. (No action)
16 Receiving Location Occupied., (No action)
17 Not applicable to station or line. (No action)
18 Unable to complete. (No action)
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3.5 RESULT MESSAWES FORMAT (Continued)

N = Message Number, This field (Word 11 [1:161) is a &
digit value that may be used by the MCS to ensure that
no messages are lost in or out of the system. The value
placed in this field is untouched by the ORS DLP and is
returned in the result header exactly as received in
the message header. This field has no significance in a
result type 00 or U1.

M = Original Variant. This field (Word 14 [£1:161) contains
a copy of the original Variant field in the message
header {(Word 2 [1:2161), It dis wvatid on all vresult
typese.

3a5.1 ReSULT MESSAGES

A description of the various types of result messages 1is
detailed in the following paragraphs.

3.501.1 GOOD IMPUT RECEIVED (Type 00)

Receipt of a message of this type is a direct result of a
successful reception of a data comm message by the ORS DLP
or as a result of a successful execution of an
"Enableinput™ message. Text, if any, appears following the
header, and is valid information for a total of the text
size field (header 3) characters. The Error Flag field may
have one or more oits set in this message, although the
input was successful.,

The result format is as follows:

Result type = 00, Original function = 32, LSN, Text Size,
Exceptions (for result type = U0, exceptions will be zero),
Retry, Tallies, Togs, Tran numbers, and Sequence numbers.
Result Byte Index will be = 00. Original Variant is also
present .’

When a MCS receives a Station Event result from the system,
it dindicates a noteworthy event has occurred to or at one
of the stations under the control of the M(CS. The "station
event” which occurred is indicated in the Exception flags,
header (4) bits 1-16 and header (5) bits 1=7.
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3.0.1.2 STATLON EVENT RESULT (Type U1)

The Station Event result is the same as a result type 00
(Good Tnput), but with some error/situation conditions
reported in the Exception Flags field. In addition, a
result type U1 is returned to the MCS when the Line Process
waits for a Logicalack from the MCS when the {Logicalack
option of the station is set. Tn this case a result type
01, Original exception 32, is returned with header word &,
bit 16 set (f.e., message to be acknowledged). The MCS must
respond with an Acknowledge function (function 43) to the
station Dbefore the Line Process of that station or any
other stations attached to that same Line.

More than one exception may be flagoed 1in the Exception
Flag field for any given Station Event result, but this is
determined to some extent by the Line Process.

The action, taken py the MCS upon receipt of a Station
Fvent result, depends upon particular installation
requirements, For example, upon receiving a Station Event
message in which header word 4, bit 13 is 1 (message
contains station®s "Control" <character), the MCS might
treat the message texi in a different manner than other
input messages.

Note: If the Text wength field, neader (3), is non-zero, a
valid message text 1is returned with the Station
Event result. For example, a vertical parity
{(character) error may have been detected by the Line
Process uwhile recejving an input message from a
station. Houwever, on a subsequent retry of the input
message, the Line Process was able to successfully
receive the message from the station. In this case,
a Station Event result §is returned to the #MCS
complete with the station!s 1nput message and an
indication that a vertical parity error occurred
prior to the message bpeing successfully received,

The result format is as follows:

Result type = U1, The rest of the header is the same format
as Result type UU.!
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350163 G0OD RESULT (Type 02)

The type and variant fields of the original function are
found in each result header in header word (G, bits 9=-16 and
header word 14, bits 1-16, respectively. If the Original
function type were one of tne switched Line requests
{pialout, Disconnect, Answer or Iinterrogate Switched
Status), the message format 1is instead a Status message
format, type 03.

The Error Flag field may have one or more bits on 1in the
result header but the request itself was honored by the ORS
DLP, That is, the ORS DLP uwas able to recover successfully
from any and all of the conditions encountered,

Good Result messages dindicate the operation requested from
the ORS DLP (e.g., Make Station Not Ready, Write) has been
successfully completed.

The result format is as followus:

Result type = 02, Original function, LSN, Text size if

Original function = 30, Exception Flags, Retry, Tallies and
Togs if Original function = 30, Message number, Sequence
number {if Qriginal function = 30 and 1implemented and

Original variant.

==gurroughs Prior Written Consent Required For Disclosure Of This Data--




| 1990 9779
BURROUGHS CORPORATION e it +
SYSTEMS DEVELOPMENT GROUP |
PASADENA PLANT | OFF=-LQOAD READER SORTER DLP
|
COMPANY e e it
CONFIDENTLAL EMGINEERING DESIGN SPECIFLICATILION Rev. B Page 90

D s o o W G e D e G ER GDr 3 s G WD me W TG IR wm S O mm 4 e S D GD W GO D W S G S s e S0 GR w63 W @D W v A G S wn Nl O o S W S e e W s WA D O am S G B S wm

3.5.1.4 LINE STATUS RESULT (Type 03)
The origin of the "Line Status Resulti" message is either:

a. The result of
The "Dialout™ (Function = 49) MCS request,
The "Disconnect"™ {(Function = 50) MCS request,
The "Answer The Phone" (function = 51) M{S request,
The "Interrogate Line Status™ (Function = 52) M(S
request, or

b. An unrequested change of (line) status automatically
reported by the ORS DLP (for example, an unexpected
disconnect or connection by the “"Autoanswer'
capapility).

The result format is as follows:

Header (0) [1:831]
Header (0) [9:101
Header (1) C1:164
Header (2) {1:161]

Result Type 03

friginal Function

Logical Station Number

Line Condition Report

(Refer to description of Variant)
Adapter Status Report

Result Byte Index

oo on

Header (06) [9:16]
Header (10) [1:81]

o

The Result byte Index (RBI) may have the digit wvalue with
different meanings for different dialout functions. Table
4=2 Lists the switched status result values., If the result
type is 03, the RAT will always be 00.

3056145 LINE STATUS CHANGE RESULT (Type 05)

A Line Status Change Result message 1is generated by the ORS
DLP as a part of the response to the Make Line Not Ready as
a result of a Line Abort.

The message format is as follows:

Header (3) £1:81

LP:161
Header (5) £5:11
Header (61 {92161

Result Type 05

48

1 = Line Note Ready
Adapter Status Report

oW g H
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3.5.1.6 ERROR RESULT (Type 1U)

The Error Result message is used by the "Data Comm" System
to report errors on lines and stations over which the MCS
has control. The Error Result message is recognized by the
value 14y in the type field: header word 0, bits 1-8.

The format is as follows:

Result Type 14d

Original Function

Condition Report. (Refer to
Variant description)

Text size 1f Original Function=30
Exception Flag Field

il

Header (0) {1:81
Header () [(9:161
Header (2)* L1:161]

I

Header (3)% C1:161
Header (4)% INEREE
& Header (5)%x [1:71
Header (6)* f9:161
Header (19) [1:81

ton

Adapter Status Report
Result Byte Index

it

*Note: AlL Result Header fields except Result Type 10,

Original Function, and Result Byte Index, may
contain invalid information if a valid Line Table,
Station Table, or Line Process have not ©been

successfully loaded.

Note : For Error results (type 10) with Original Function =
30), the messaye text associated with the function 30
request i1s returned with the Error Result.

The following RBIs reguire M(LS error recovery action if
traffic on a line or with a station is to continue,

U1 = The iine Process marks a station "Not Ready"
02 = Reserved

U% = Reserved

I

04 Reserved

05 = Transmit Abort. Error condition (loss of Data Set
Ready or C(lear to Send signal) encountered while
attempting to transmit information (line made not
ready).

16 = Raceive Abort. Error condition (loss of Data Set Ready
signal) encountered while receiving information (line
made not ready).
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3516 ERROR RESULT (Type 10) (Continued)

07 = Terminate No Space. The ORS ©DLP has no memory to
proeess this function,

The following Ruls do not require M(S error recovery since
they do not causa a station or line to be made "not ready".
They do report that the MCS is misdirecting regquests which
are being ignored by the O0RS DLP. A List of these
non-critical results appears below,

15 = Inappropriate Request, lLogical prerequisites to
perform operation are not meta.

16 = Reserved,
17 = Not Applicable to Station or Line.
18 = Unable to Complete.

Non=¢ritical Error Results (Type 10)

Original Resul t Interpretation
Function Byte Index
30 17 Station TERMINAL_TYPE set to
input only.
32 17 Station TERMINAL_TYPE set to
input.
26 17 Application number error zero
or too high.
40 15 Station must be made Not Ready
before recall.
43 15 Station not awailfing
acknowledgement.
45 15 Sequence Mode already set.
17 Not "Sequence" type terminal

or greater than 8 digits were
specified for sequence number.

49 15 Not Ready.
ir Not Dialout.
18 Unable to complete call,
50 15 Mot Connected,
i7 Not Switched Line.
13 Unable to Complete disconnect.
51 15 Line Not Rinying.
53 7 Not Dialin type.
54 17 Not Dialin type.
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3.5.1.7 MEMORY DUMP RESULT (Type 11)

The Memory Dump Result message is always generated by the
ORS DLP in response to a successfully completed Memory Dump
function (61).

The message format is as follows:

Header (0) L1:81
Header (3) [1:161
Header (15) [1:16]
Header (16) [1:161]

Result Type 11

Text lengith in bytes
Memory address {(0ffset)
Memory address (Segment)

noonow

3.5.1.8 RECALL RESULT (Type 12)

Any messages queued in the system will be returned with a
type 12 bheader as a result of a Recail (40U) function. The
MCS will receive a type 02/60 header after the Llast
recalled message has been passed to the M(S.

The message format is as follows:

Header () £1:81]
Header (0) [9:161
Header (2) [(1:161
Header (14) [1:16]

Type 12

Original ftunction
Original LSN
Original variant

Hononon
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3.5.1.9 UNSOLICITED RESULTS

Unsolicitea results are Result Messages generated by the
Line Process as a result of a Line/Station condition
change. Unsolicited results have always "9%9" 1in Original
Function field (Header 0 [9:16]1). The folowing table Llists
possible Unsolicited Results:

Result RBI Description
10 02 The Line Process encountered one of
the following error conditions:

Parity, Buffer Overflow, Stopbit
error, Timeout, Break or Loss of
Carrier, but there was no provision
to handle these errors within the
Line Process.,

i0 05 The Line Process attempted to
transmit but aborted because:
"clear to send” signal Was not
detected within 7 seconds of
raising the “"request to send"
signal, or the Line Process detects
a loss of "data set vready"™ signal

(Line made not ready).

19 06 The Line process attempted to
receive but did not detect "data set
ready’™ signal (Line made not readyl.

10 a7 The Line Process attempted
unsuccessfully to atlocate a memory
block for a new input buffer or
result header (Line made not ready).

10 03 Initialize abort. During the
initialization phase, the Line
Process detects absence of a Paddle
card or "data set ready” in a non
sWwitched Line,

03 ] Status change for a sWwitched line.
See Line Condition Report Header 2.
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OVERVIEW

The ORS DLP firmware is divided into two major parts; the
PROM firmware and the RAM firmwares The PROM firmware
consists of the following modules:

ast MLY HANDLER = This module is designed to assist the DLI
interface Llogic to <conform to the MLI protocol, to
accept and to parse I/0 descriptors from the host. This
module is structured as an Interrupt handler and has
the highest priority in the system.

ba 0OP HANDLR == OQPERATION HANDLER is a task that is
designed to assist the MLI HANDLER to conform to the
MLLI protocol. This task manages at the I/0 descriptor
level and at the ISC protocol Level. The priority of
this task 1s below line processes,

de REWUESTOR = This module is calied by OP HANDLR to issue
a request to the host to start a Poll Request sequence.

e. EXECUTIVE - This module is made out of two seperate
tasks; the ROUTER and the DISPATCHER. The ROUTER
functions are to route BCP messages from/to Line
Processes and to handle some of the DCP messages. The
DISPATCHER functions are to dispatch DCP messages from
the Line Processes or the EXECUTIVE to the OP HANDLER.
Both the ROUTER and the ODISPATCHER will get invoked
when a Maiitbox gueue has a message from either OP
HANDLR or LINE PROCESS. This module has the Llowest
priority in the subsystem,

fo VRTX = Operating system.

g. SELF TEST = Self test routine.
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4 OPERATING FIRMWARE (Continued)

ey T wm wm e e R G @ D O

The RAM firmware is lLoaded from the host wusing the Load
(71) message. The RAM Tirmware consists of up to 4 Line
Processes. Fach Line Process has a control over 1 Lline.
Four submodules form a Line Process. The submodules are:

a. LINE PROLESS BODY = This submodule 1is the main
procedure of the Line Process. Its major functions are
establishing connection, initialization of the data
comm chips, conforming to the operational protocol, and
to maintain the station queues,

b. INPUT and QUTPUT PROCESS = These submodules are the two
Tnterrupt driven submodules. The submodules will get
invoked when a data comm 1interrupt oCcCuUrs. The
submodules determine the overall data comm performance
of the ORS DLP, therefore the priority of these modules
is second only to the MLL HANDLER.

c. LINE/STATION Data Structure,
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The following block diagram gives an overall firmware
structured
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b1 MLT_HANDLER

The MLI_HANDLER is an Interrupt Handler which 1is invoked
when the DLI State machine signals DLIMESS to the 8086
Microproc2ssor. The MLI_HANDLER performs two main tasks:

a. POLL TEST =~ Host connects to the ORS DLP to send an I/0
Descriptor. This module implements the MLI protocol to
accept and parse I1/0 descriptors from the hosto
Operations such as TEST ID, and CANCEL are handled
immediately. Other operations are hanled by OP HANDLR
module, The MLI HANDLER is capable of handling only one
descriptor at a time. GET_MESSAGE operation is capable
of accepting CANCEL during non active stages of the
operation.

b, POLL REQUEST - The ORS DLP connects to the host to do
one of the following tasks:

T« Send Result Descriptor to tne host
2. Request data from the host for Write operation
3. Send data to the host for Read operation

The DLL interface logic comes to assist the MLI HANDLER to
perform the above tasks. The DLI interface logic consists
of <clear and self test 1initialization elements, DL I
send/receive registers, burst counter, Dburst end logic,
longitudinal parity word (LPW) generator, vertical parity
generation and routing, request, emergency request logic
and a 2K x 2& bit state machine,

The MLI_HANDLER is designed to run as fast as possible,
since the the DLP cannot tie=-up the MLI bus for too lLong
and no other dinterrupts can be serviced Wwhen the
MLL_HANDLER dis executing. The MLI_HANDLER s designed not
to use any form of procedure calls and returns since these
instructions wuse considerable time. Macros are used in
place of procedures. The paths that are usually executed
are considered to be primary paths. The jump instructions
will be taken to non=primary paths only.

The MLI_HANDLER shoultd never stay in an infinite loop

waiting for an event since the wait loop will tie-up the
Microprocessor from doing other work.
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bai MLY_HANDLER (Continued)

When the ORS DLP waits for a signal from the host, the
MLI_HANDLER <checks the signal 3 times before giving up. If
the signal does not arrive the first 2 <times, the
MLLI_HANDLER will set all the conditions to leave and return
with interrupt. If the signal does not arrive at the third
check, the MLI_HANDLER will force the DLI state machine to
wait for the signal. When the signal finally comes, the DLI
state machine will cause an interrupt. The MLI_HANDLER will
resume execution from where it left off.

The Macros are:
A. SEND_DLIOP_WALI_AF (SDWA)
B. SEND_DLIOP_WALT_CONNECT (SDWC)
Coi SEND_DLTIOP_WAIT_DISCONNECT (SDWD)
Vo INVOKE_OPHNDL

SEND_DLIOP_WAIT_AF
This Macro 1s used to wait for the Asyncronous Flag from
the host white doing data transfers between the host and
the ORS DLP. This macro checks the AF three times Dbefore
giving up. TIf the AF signal does not arrive, it sets up

WAIT_AF DLIOP in the DLI State Machine, sets flag and
branch entry point to resume execution Ltater.

@D o oo R s D ED @D @D D D WD R G AR GD W S ap S e S O G DGR O e e GRG0 S O ON G On R e G on G0 M G wm G OR e T S On o e us

| clear "DLIMESS® I
| send SMOP "WAIT FOR AF" to DLL SM |
| set flag "BRANCH ENTRY EXIT® |

| set new reentry point to resume execution | CONTINUE
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4.1 MLI_HANDLER (Continued)

SEND_DLIOP_WAILT_DISCONNECT

This Macro is used to wait for the host DISCONNECTs from
the OGRS DLP, This macro checks the CONNECT signal three
times before giving up. If the CONNECT signal does not go
off, it sets up WATIT_DISCONNECT DLIOP in the DLI State
Machine, anag sets the flag and branch entry point to resume
gxecution later,

o o e G En e Cn D TP SR SD gp @R G D e D G2 D SH Gk 1 U 6D GBS O G Ss N5 S5 2k W e S Em 650 gn mr B an o 5D WD 0D A W @ I 6D OG5 P e B0 on Oe W) e OB @B s e

IN CONNECT ? Yi
| === L e i ittt |
IN CONNECT 2 |
R o o e o o e e S - o |

] . clear "DLIMESS" |
| send SMOP "WAIT FOR DISCONNECT" to DLI SWM i

CONTINUE | set flag “"BRANCH EMTRY EXIT" l
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4o MLI_HANDLER (Continued)

SEND_DLIOP_WAIT_CONNECT

This Macro is used to wait for the host CONNECTs to the
29CDLP, This macro checks the CONNECT signal three times
before giving up. If the CONNECT signal does not arrive, it
sets up WALT_CONNECT DLIOP in the DLI State Machine, sets
the flag and branch entry point for resuming execution

later.

IN CONNECT 72 Y
R o e e bomoomne l
N CONNECT 7 Yl |
I et i e e > s e S S e trem— - * |
| clear "DLIMESS" | i
[ == mmm e e e e e e I c
| send SMOP "WALT FUR CONNECT"™ to DLI SM | |
| === o e e e e e e oo e —ee- | |
| set flag "SBRANCH ENTRY gXIT" | |
R RGUEEEEELELEE SR e 1 1
| set new reentry point to resume execution I  CONTINUE |
[ommnm T ! 1
IN CONNECT 2 Y] |

|

|

|

I
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baol MLI_HANDLER (Continued)

INVOKE_OPHNDL

This macro enables the OP HANDLER INIT dnterrupt. The 0P
HANDLER INIT module will send a message to the 0P HANDLER
mailbox, The OP MANDLER task at this time is 1in suspended
state waiting for a message. Arrival of a message will
reinstate the 0P HANDLER.
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| Enable interrupts |
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bo1.1 ORS DLP STATUS FLOW

The ORS DLP status flow 1is designed to enable message
transfer to perform in an orderly manner. Status counts
(STC) are transmitted continuously by the OGRS DLP once it
is connected to the host. The vatLue of the status count
Lines are valid when the DLP STROBE is sent., The host <can
disconnect when the ORS DuP is in any status. If the ORS
DLP 1s in any status except IDLE(STC 3) or DISCONNECT(STC
1), the ORS DLP must remain at that status and cannot alter
the ORS DLP state until the host reconnects to the ORS DLP.
ILf the ORS DLP is at IDLE status (STC 3) when the host
disconnects, the ORS DLP can go to SEND DESCRIPTOR LINK
{(STC S5) only if the ORS DLP has descriptor Link., ORS DLP is
required to send from §$TC 6, Receive descriptor Llink, to
SYC 7, Result descriptor without disconnecting from the
host.,

==Burroughs Prior Written Consent Regquired For Disclosure 0f This Data=--




| 1960 9779
BURROUGHS CORFORATION e ittt +
SYSTEMS DEVELOPMENT GROUP i
PASADENA PLANT i GFF-LOAD READER SORTER DLP
|
COMPANY o e e em e — e - ———
CONFIDENTIAL FMGINFERING DESIGN SPECLFICATION Rev. B Page 103
4,1.1 ORS DLP STATUS FLOW (Continued)
| |
| |
b b
I | ! | I I
| | v v v |
I I !
| ! | IDLE | I
| I I STC 3 I |
i | e s m e —————— i
b o | | oo {
| v [
[ mmmemeemceeceeoo o
| | 1/0 DESC | |
I | STC 11 | I
| eemeeemcecac e I
i | |
! v o
| meemeeeeeem—eee- P
I |[REC DESC LINC] |
I I STC I Lo
| e e - I
| I I I
_____________ o] | I
i b | I
| I | | I
| P v vV I
| P e it bt D I
| I i DISCONNECTY | o
| I | STC 1 | I
| T It I
| | b I__1
I i1 i
(A) (8lC) (D)
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7 URS DLP STATUS FLOW (Continued)
(A) 3]C) (D)
| I
I b | |
] R T v v
| I 1] =eeeeereccmm——a
i P ISND DESC LINK]|
| i | STC 5 |
| Pl emmememeeemeees
l I T [ S R
. I I N
| ] [ R b o e e e e o
| | | | | T |
i | I I | I | | i | | I
v v | v v v | | v v v i
e —me e ———— | '} eeemmeeeeem oo | | == e |
| RESULT DESC | | | i READ I | WRITE )
I STC 7 R | STC & I I STC 8 |
~~~~~~~~~~~~~~~ I e il b L | | m=mmocmemcmaeee |
| I | | I B [ I |
| | | | | I I
| | | | i | |
i P ! v v i |
i i I =mmmeeee- m——— - I |
] | i | | CHAR TRANS | ] |
| [ | ] STC 14 | | |
| I | memmemeemeeeae- I |
| | | | | |
| | I I | |
| || I |
| |1 v VoY |
| | 1 eeeeeeeeeeeeeeo |
| i | BREAK | |
| I i STC 12 | |
| | e i - |
| | I I I I
| | | | i |
v bl v Vv |
--------------- I e eem e - e mm e — e |
|RES DESC LPW | | | | ENC STATUS | | BREAK ENAB | |
| STC 15 | STC 13 |
| |
| |
| |
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4.1 ORS DLP STATUS FLOW (CLontinued)

This section includes a very brief description of each
valid DLP status.

BREAK = STC=12

Indicates the end of a data message.

BREAK ENABLE = STC=13

Indicates the desire by the DLP to transmit another message
to the system. The system may accept or refuse this
request,

CHARACTER TRANSFER = STC=14

Used by DLPs which can handle single character per transfer
mode to resolve the contents of this final data word,
CLEARED - STC=0D

Entered by the DLP when cleared.

DISCONNECT - STC=1

Used by the DLP to indicate that no more transfers are
possible during the connection, or to indicate that the DLP
is unable to accept a new L/0 descriptor,

ENCOOED STATUS - STC=9

Indicates that the DLP needs to send special status
information on the data lines.
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S OKS BLP STATUS FLOW (Continued)

IdLe - §TC=3

Indicates that the DLP can accept a new I/0 descriptor, or
that a DLP receiving this new descriptor reguests
additional aescriptor information.

I/70 DESCRIPTOR LPW = STC=11

Indicates that the DLP reguires only one more word of 1/0
descriptor followed by the I/0 descriptor LPW.

RECETVE DESCRLPTOR LINK - STC=6

Indicates that the DLP needs to receive, or is receiving
the descriptor Link. If the 0OLP detects a vertical or
logitudinal parity error during transfer of the descriptor

Link, the DLP is transferred immediately from status six to
Seven,

READ = STC=4

Indicates that data is being transferred to the system by
the DLP.

RESULT DESCRIPTOR = STC=7

Indicates that the result descriptor is to be sent, or 1is
being sent, to the system,

RESULY DESCRIPTOR uPW = STC=15

ITndicates that the final word of the result descriptor 1is

being sent to the system and will be followed by the
appropriate LPW.
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AR ORS DLP STATUS FLOW (Continued)

SEND DESCRIPTOR LINK = STC=5

Indicates that the descriptor link is to be sent, or is
being sent, to the systenm,

WRITE = ST(C=3

Indicates that data is being transferred from the system to
the DLP,

STC=2

Reserved for expansion., Detection is an error.

PORT BUSY OVERRIDE - STC=10

Indicates, duriny Wait=-For=-Fort-Bdusy-not, that a LEM
detectea an interrupt request and is forcing a system
disconnect, Detection of this status from a DLP 1is an
error.

-=Burroughs Prior Written Consent Required For Disclosure 0f This Data=--
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bo.1.l2 MLI_HANDLER FLOWS

MLY_HANDLER MAIN DLLIMESS INTERRUPT ENTRY

This is the top level of the MLI_HANDLER which branches to
different parts of the module depending on the following
conditions:

a. BRANCH_FLAG = TRUE
When this flag is on, go to continuation point stored 1in
BRANCH_ENTRY_LABEL.

b. STC = 3
If DLLI Status Count seen by the host is 3 (IDLE), go to
POLL_TFEST routine,

c. STC = 5

If DLI Status Count seen by the host is 5 (RECONNECT), go
to POLL_REQUEST routine.

NOTE: STC 5 (RECONNECT) is forcea by REAQUESTOR module.

| Disable interrupts |

IN Branch required ? Y|
| = o e o o e b e como oo !
] Read STATUS register | Reset BR fLag |
| == mm e e e e o e | oo m oo |
IN STC = 1 72 Y |
R bt ikl DD Rk —————————— | Branch to |
| N STC = 5 2 Yl { appropriate |
I s trmcm e | kB k% | reentry |
| *% PT x% | %% A *x% | | |
*-'Z:::::::2::::::::::::‘:::::::::3:::::::2::::.‘:::::2::::::::::::::::*

Before entering POLL_REQUEST, check to see if the host
changes its mind and drops connection. Also wait for the
host acknowl edgement of Descriptor_Link_1 sent by
REQUESTOR.

==Burroughls Prior Written Consent Required For Disclosure O0f This Data=--
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41,2 MLYI_HANDLER FLOWS (Continued)
*:: ** A *‘k :::::2::::‘:::;::::Z:::;‘:::::2:::.‘2:::Z::::::Z:::::::Z::*
] Wait for AF or NOT CONNECT |
| = m e e o e e e e e e e e e 1
in AF 2 Y|
| === o oim e e e e e e b e a
] Set flag to indicate drop connection | }
[ m = m oo e e e e e | 4
i Set up WAIT_FOR_CONNECT | xkxxx PR kukkx ;
| = oo oo e e e e e e e e | |
| I RET | |
#23:::E:ﬁ::::::::z::::::::::L::::::Z: 32::::::::::2::::::::::::;:::*

STC 1. Wait until the host disconnacts and then wait for
Connect (See REWUESTOR module),

| CONNECT 7 Yi
e it dede bt Fo e e e e s s e e - |
] | Macro SDW |
x S R SRR SR !
| Set up WAIT_FOR_CONNECT |
e e il b bbbl et e |
i 1_RET |
*ﬁ::z:2::’;::::;2222:::ﬁ:‘::::::1:Iﬁ:::.‘:::::::_'3:::.‘;:::::::::Z::::::::é’

At the beginning of the Poll Test, if Af has not arrived,
it waits for AF signal or Disconnection. This is the first
strobe that the host sends with I/0 bescriptor word 1.
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bal.2 MLI_HANDLER FLOWS (Continued)
k== k% PT %% z==zzc=zz=zzz=crszsoszossSsscszzzszasszsszzzozzsz PQLL TEST ==%
| Prest LPW |
| = o o e e e e e e e e s |
i Clear PE |
[ == oo o o o e e e e e 1
| Initialize RD'S to 0O |
| == e oo e e e e e e e |
| Wait for AF or NOT_CONNECT |
[ oo oo e e e e e R |
IN AF 2 Y
| === = e e e e e |
i ] Send BLIOP ]
I D e T !
| | Move RECEIVE_REG to Buffer memory I
| lmmmemm e e e e e e e e e e e |
| E IN Vertical parity ? Y
I R #ommmmmes e es |
| x | | Set VP |
| i OP = SENbL MESSAGE ? | e mac e ]
| 1 IN Y| sSet EX |
] |rercnmcaw -~ F om0 G o oo o K o o e i
| T | Send STROBE | 57¢C <— 11 ]
I | == e e e e e |
| { Macro SDWA | Send STROBE |
| fmmommemeeeeee | == o s e e e e 1
] | k% %% | k& RL *% |
*Z:;:::===::::::::::::::::;:::;:::::::::::::::::::::‘_’::2::::::1:::*
== %% C Fd oo o S T T LT o I o T SIS DS oo IO TZEZooEmTmDLimI=%
| Send STROBE WRITE |
| = o o e e e e e e e e e s 1
| Macro SDWA I
| = = = e e e o e o e e e e e e |
| Send STROBE WRITE |
| = e e o e e e e e e e e e e !
| Macro SDWA |
| == = e e e e e e e e e e e e e u
| STC <= 11 |
| == oo = e e e e e e e e e e e |
| Dnd STROBE WRITE |
[ == o o o e e e e e |
i Kk RL A% l
*2—":::.".2‘;::‘;2‘:::::::::Z::::::ﬁ:::Z:Z:‘_‘:::ﬂ: ::::‘.ﬁ:::::::::::::;::::2:*
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-=Burroughs

Send STRUBE WRITE

I MLI_HANDLER FLOWS (Continued)
k== k4% RL %% ==sszoczSosszcosoossIIzdoszssoszsszz=szzs Receive LPw z= %
| Macro SDWA |
| = o= = e e e e e e e e e oo l
| STC <= 6 |
| == oo e e e e e e e e 1
i Send STROBF WRITE !
| === = e e e e e e e e e e oo |
IN Verticai parity ? Y
jmerer e cm e e e r e r e e s e - - - Aindadndbd o Stk ]
] | Set VP in RD |
| | =mmmm = eeae 1
] i Set EX in RD |
| == e e e e e e e Kommmmmmm o oee !
IN LPW error ? Y
[ === e e e e e e e bommmmmeemeeee n
: % Set LP in RD }
] | Set EX in RD |
| = o mmm m  e m eeeeeen Homoommoe oo a
] Preset LPH i
[ == o e e e e e e e 1
| N OP wvalid ? \a!
|==mmmo oo $mm e oo D e L L PR TR TR 4
| Set If in RD | |
| === - memnm e | |
| Set GE in RD | |
|- =mmmmemenoee ! |
| Set EX in RD | i
[=-mmmsmemmmenn K o e e e e e e e !

Prior Written Consent Required For Disclosure O0f This Data=e-
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bo1.2 MLI_HANDLER FLOWS (Continued)
| !
IN Vertical parity error ? Y|
e it bt fom e o e e e e e e e e e m e mm e m s e I
| Set VP in RD | |
Rtk | |
| set EX in RD | |
|oemen e m e e Ry g I
K LPW ok ? vl
= emm e Fommm et m e e e c e c e e s e — e — i m e |
| Set LP in RD | I
== e | |
| Set EX in RD | |
| ==eemmcme e e e e bbb i
[N RD =0 ? Y
e bt R b |
| k% DO *kkx% | % SRD % |
*::2:::3;:::::::::‘::;::::I::2‘-‘2::::2::::::;:::::::::::2:2::::2::::*
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b.1.¢ MLI_HANDLER FLOWS (Continued)
== k% D) *% =SEZzzm-ssosIcrSoocESIsZsSSTEEszZss==z=zs pPecode Opcode z===%
IN OP = CANCEL ? \ &
R e -]
| Iy OP present ? N
I boommmmmom o ae |
| E Y OP cancellable ? N i
I D bom oo e 1 l
O | Set gescriptor | Set IS in RD |
R e R [ oo oo e e |
| | Tnvoke UP HANDLER | Set UI in RD |
| L fmmmmmmo oo e R e LR E LR 1
o STC <= 01 | Set EX in RD ]
I R  RGREEEETEES [ ommmmmmm o m o m o I
I I POLL TEST | Kk S R D k% |
|:::=::::=::::::::::::;:::::::::::::::::::::::::::::::::;:::::::::‘
== k% TEST ID R T Tt s P - e 1
IN GP = TEST Ib ? Y
| =mmmm e e b= e mmmmoees I
| *« BUILD DESC %% | Build result descriptor ]
| =memmm oo |-mommmm oo mem e e mmmmmmemememe oo |
| | kkk § R D *kx {
P T S S T L B - AR B R T T 0 L b ik
k== %% BUILD DESC #% =z oo S o SRR SSTCITESSTSSSCcRT oIz oo =TSk
IN 0P CODE = GET MESSAGE Y
R it K=t e o oo |
| STC <= 1 | STC <= 3 i
| o e e e e e e e e e 1
| Send STROBE i
[ == m o o e e e e e R GEEETEEEEEE !
] Set Descriptor |
| = = e e o e e o e e e e !
| Update DESCR status flags |
| == = e e e e e e e e e I
IN CONNECT 72 Y
| == e o e e oo o e I TR |
{ Invoke OPHNDL ] *% POLL TEST #*x% I
P e T - R T s T - PR T ST
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b.1.2 MLI_HANDLER FLOWS (Continued)

| IUSF <= SEND reg

| Send LPW STROBE

T TP ey 2 v 4 e e o s e o e v o e e 0
| I0SF <= RECEIVE req

-«Burroughs Prior Written Consent Required for Disclosure Of This Data=--
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4,1, MLI_HANDLER FLOWS (Continued)
*== Kk PR A% STo-ESC I oIS EIS S SEZICZSTICIIEISTSTEIZSZEsSD POLL REQUES =%
| Send STROBE READ |
| = = om e |
i Macro SDWA |
| = == o e e e e e e e e e c
IN READ 2 Y
| === oo e e e e e e e bmmmo o e |
IN KRITE ? Yl STC <= 4 i
fommmmemm oo b oo oo eeee R I
] STC <= 7 | STC <= 8 | Send LPW STROBE i
R | ~-emmmmemmm o mee e | === m e e |
| Send LPW STROBE | Send LPW STROBE | Init Read Data CNTR |
R | wmeem oo e oo R e I
| Macro SDWA | init Buffer size | Macro SDWA i
R |mmmmemmm o R et |
| *% SRD ** i Macro SDWA | k%% READ % %% ]
*:;;::::::::z::::::::’ € e ] S e . D ' EEE NI IS TSSSSSOSSEZISST

| ok URITE * k% |
R el ool i e il

f== k% READ T T T Tt A - Tt T - e T 2 T o T
| Set IDSF <= SEND register ]
| oo e e e e e e e e e e e mommmmm e 1
| Set buffer address ]
| = m e e e e e e e e e e e oo e a
| Set length |
B T |
| Preset LPUW |
[~ omm e e m e e e e et 1
| Clear BURST FF |
' ““““““““““““““““““““““““““ S e S, R SR S0 R em e e, (T e e e OB S S l
| N Buffer size > 3 bytes ? Y|
=== e e e e e b e e |
i | Send DLICP <= READ_BURST |
! | wmmmmmm m e o o e oo S oo oo |
| | Set flag "BRANCH EXIT EXIT |
| | == oo e |
| «kkkx H § B § wkxxk | ENTRY_POINT <= **READ BURST*x* ]
| | === e e Do |
i | Restore 80B6 registers |
| | === e e e l
i | I RET i
*2$:=:==2;2:2=; ::'.::::Z:::::ZI:Z::tﬁ:::::,.":2::::::::::2:22:::::::::3+

~=Burroughs Prior Written Consent Required fFor Disclosure O0f This Data=-
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bala? MLI_MANDLER FLOWS (Continued)
A== k& READ“BURST R T R
| Update Read data po1ntnr |
| == m = o e e e e e e e e |
IN TERMINATE ? Yi
' _____________ + nnnnnnnnnnnnnnnnnnnnnnnnnn U OO, A Um TR 26 DGO AR WD T T D G Gp D G D G ’
| } kkx¥% RB ENTRY x%%xx% |
l | == e e e e e !
| | STC <= 12 |
! | = = o oo o e e e e e e e e |
| | Send STROBE READ |
1 | = e e o e e e e e !
| IN TERM ? Y
| [=mmmmmomm oo e e R EL LT P |
] | Host accepts 2 oytes | Host accepts 1 byte |
| %% HSBS %% [=-ecerorccrmmecmemc e e e m o me—— ===
{ | STC <=1 |
1 [ == o e e e e e e o I
I ! Send LPY STROBE i
1 | == e e e e e |
| | Macro SDWD |
| | = o oo e e e e e el
i | Macro INVOKE OPHNDL i
*:’.‘:::::::‘.’::::;::::ZZ::.‘.‘.::2;::2::::::‘::::::::::::‘::::::::::::::::::*
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4,1.2 MLI_HANDLER FLOWS (Continued)

k== k% H S B § %% =====z==s===z=s==s==3=3= Handle Small Buff Size ==x
IN Buffer size <> 3 72 Y|
| === m o e e e e e e e tomooeooeo- |
N 0dd Byte flag ? Y| |
B et D bommm o e oo | |
| STC <= 12 | STC <= 14 | I
=== === mm oo mcmo oo R e R I TR PR I |
| Send STROBE READ | Send STROBE READ | |
|- e mm oo i R R R e s I |
| Macro SDWA | Macro SDEKA | |
|- mmm oo | e mmmmmm e oo | |
| Update Read data ctr | Update Read data CTR ] *% HSS %% |
| == oo R R e | !
| Update Buff size & flag | | |
| =mmmmm oo oo e e | = oo oo e l l
I N TERM ? Y|Y TERM 7 N |
| = mer e e e R st LT T B R T | |
I N More Data ? Y| I I |
|=eemm == tomm e e | %% RB *x*x | Xk SLB *# | |
| *RSMD* | *xSLDx* | | I |
*Z::::::::::Z‘::'-’.:::Z:::::::::Z:::::::::::2:::‘::::: ::::::‘::::::::::*
A== k% SLB X%k TEz=csSsss=sossTsossosozszszzsz==z== Send Last Byt T==%
| STC <= 12 i
B G EEEEEE R EEER o e |
| Send STROBE READ |
| oo e e e e e e e e 1
l Macro SDWA ]
| == e e e e e e e o e e e e e i
i Update Read Data CTR |
I !
| TERM ? |
|errrem e s m e n e e rn e —— o o e e e e |
] Host accepts more data | Host accepts 1 byte ]
|~ om oo e mm o m oo Ko oo n
! STC <=1 {
| e o e e e e e |
] Send LPW STROB i
| = e e e e e e i
| Macro SDWD |
IR it e e o e I
] Macro LINVOKE OPHNDL |

==Burroughs Prior Written Consent Reguired For Disclosure Of This Data-=-
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balo? MLI_MANDLER FLOWS (Continued)
k== k% RSMD ** ====zs=zs=ss=z=z=ssz===33=2 Request to Send More Dat == %
| STC <= 13 |
| oo m o o e e e e e e e e e e e |
| Send LPW STROBE |
[-moem s mm e e e I
| Macro SDWA |
[ == o oo o o e e e e e |
I'N TERM 2 Y
. “““““““““““““““““““““““““““““ + °°°°°° O e R S e RS 0 e S R O Oh SR Gn w0 SR S O '
] STC <= 4 | STC <=1 |
R L L | = mmm e s e 1
| Send STROBF | Send STROBE |
R e EEEEE | == mmm e e l
| Macro SDUWA ] Macro SDWD |
e EEE R = mmm o e e e 1
| Set up Buff address & Length | l
e et itk ol b bt Dy | Macro INVOKE_OPHNDL {
| *% READ #** | |
*::::::::::22::::::’::::::'::‘::::::::::::::2:::::::‘.::::::::;:::::::::*
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balal MLI_HANDLER FLOWS (Continued)
k==" k% HSES **% TE-oooo o ToSTETSIEZITSITEZNISooE Handle Small S-ize —mm
| STC <= 12 ]
[~ e o o o e e e e e e !
| Send STROGE READ |
|-oommmmmme e = e e e i
Y TERM 2 Y|
e Rt e T n
| | Send STROBE READ |
! | === e |
| | Macro SDWA |
R e bty Rt LT 4
{N 0dd byte ? YIN TERM or 0dd byte flag ? Y|
|orermmrercena o e mon - L e T o m e e e s - |
| sTC <=1 i STC <= 9 I STC <= 1 |
| === mmm oo mmm e amae R e e e DL | = mmmemmeea e mmees 1
{ Send LPW STROBE | Send LPW STROBE | Send LPW STROBE |
R | o m oo e e | == mm e oo |
| [ Macro SDWA | i
! R e R LR ! |
] | STYC <= 1 ] |
1 R L E LR | |
| | IOSF <= SEND register | [
! O G c
| i Send STROBE (Data *0001(|) | 1
|=mrrsmene e en e o= Ko oo o o o om0 ] e o, 2m e o o = |
| Macro SDWD ]
[ = = o e e e e e e e o |
| Macro INVOKE_OPHNDL i
*::2:::;::::2:‘:2::::::::‘.‘:.-;::::;:‘...‘:::Z:::::::—'::‘,:::::::‘;::;:::.‘;:;:::2:)&
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4.1.2 MLI_HANODLER FLOWS (Continued)

k== k% SLD %% ==z==z=z==s=z==zzz=z=z==z=c=z====== Send LPWY and Disconnect ====x%
| STC <= 1 |
| = = = e e e e oo !
] "Jnd LPW STROBE ]
= = e e o e e e e e |
| Macro SDWD |
= e = e e e o e e o oo |
| Macro INVOKE OPHNDL |
*;::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::*
== k4 WYRITE #% == =o-zss=s sz E=Cr oSS oSS ICSSSESCSoSSTTRSTIS=SS=ok
| I0SF <= RCV register |
| = = e e e e e o o e oo 1
| Preset LPW |
| = === e o o e e e e e |
| Ctear BURST_FF |
| e r s c s e e e e e e e e e S |
| Send DLIOP WRITE_ BURST |
| = = e e e e e D e |
] Set BRANCH_FF |
o T ——— -——- |
| Return 901nter <= %% WYRITE BURST * %k ]
R T S e R R GRREETEREEEE S |
| Restore 8N8% registers contents 1
| = o o e e e e e e e oo |
| Enable interrupts |
= mmmmmm e R CEEREEEE mmmmmmmeee LR RSP a
| I RET |
P e e e e e - Y
k== *% WRITE BURST %% sococo s rSsscSo oo oo oSS oo TSI SST==sosS=o=scgd
| Read BURST CTR l
T 1
] Update Buffer size |
| = e e e e e e oo |
IN TERM ? v
e S EEE et P R E DR R R 1
| *% END WRITE BURST #% | STC <= 14 |
T R DR LR RSP e |
| [ Macro SDWA |
| | === o e omm oo oo 1
| | k% LHECK CHAR TRANSFER *x {
T E T L e e e T

-=Buprroughs Prior Written Consent Required For Disclosure 0f This Data=--
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b.1.¢ MLI_HANDLER FLOWS {(Continued)
*x== %%k END NRLTE BURST R E A T e et P - T - P T - -
| STC <= 12 |
| == o e o e e e e e e e 1
| Send STROBE |
|omere arcemcm e s m s e e - - T 0 = > > |
] Macro SDWA |
| == o e e e e e e e I
| Receive LPW I
| = e e e e e !
IN Vertical parity error ? v
| == o= s o e e e e bommmmmmommomee |
| | Set VP in RD |
n |==ommmommmome 1
| | Set EX in RD |
B e b R TR |
| LPW <> 0 7 Y|
gy e ———— P |
| | Set LP in RD |
! e |
| | Set EX in RD |
| = mm o e e e e e e Kmmmmmm e !
IN More space available & NO EMREQ 2 Y|
| = oo e e e e $o oo e 1
I | STC <= 13 |
| | =mmmm o o s e a
| | Send STROBE |
! | = oo s oo !
| i Macro SDWA |
| = =mm oo o oo | -==-e- meomemcmeeees oo a
|N Enough space for 2 bytes ? Yiv TERM 2 N
| r e e e - e - o e e i e |
| Prepare new Buffer i STC <= 1 | |
R |- oo oo wome s l a
I k% WRITE % | Send STROBE | 1
R | mm =l | i
] | Macro SDWD ] |
! R —mmoe e |- mmmm e |
| i Macro INVOKE_OPHNDL | %% LWT #% |
k::ﬁ:: ::::;:‘232:::::2:3;2.’:2:I::::Z’:‘:::::::::::::::::::Z:Z::::;:Z::*
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b.1.2 MLI_HAMDLER FLOWS (Continued)
k== k% LWYT #% =z===zss=zcz=z=zsosssz==s=z=== [ g5t Word Transmition ==x%
| STC <= © |
| === = e e |
| Send STROBE |
T AR |
| STC <= 1 ]
== e e e s I
| IOSF <= SEND register |
| = e e e . |
| Send STROBE (Data *000U4®) ]
O B T T ———n-- n
| Macro SDWD |
T iR S — |
I Macro SDWC i
= e e e |
‘ Macro INVOKE_OPHNDL l
e e e R T T T L T - e e s T "
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balal MLI_HANDLER FLOWS (Continued)
k== ki CHECK CHAR TRANSFER %*% SO oSO DO Coo ST oEToooSDooSIDo=%
IN TERM 2 Yl
| = =mem oo oo oo L L EE R RS 1
| Set Even/0dd flag ] Set Even/0dd flag |
| === e e R RGLEEEEE IR |
| STC <= 12 | Update Buffer size |
T B s x
| Send STROBE | STC <= 12 |
| == m e m oo J = m e 1
i Macro SDWA i Send STROBE ]
| == m oo e |
| Receive LPW | Macro SDWA |
e T 1
IN  Enough Buff for 2 bytes ?7 v |
l “““““““““““““““““““““““““ fro - W i e 2 S o o S |
| Check Data transfer Err | STC <= 1 ]
| === mm oo | =omm oo oo oo |
] STC <= 9 | Send STROBE WRITE |
R e | = o e e e e |
| SEND STRUBE | Check Data transfer Errror |
[o=mmmm e e e I e e s |
| STC <= 1 { i
| =mmem o me oo | !
| I0SF <= SEND register | |
=== mmmm oo | |
| Send STROBE (Dat®0001%) | |
R ! !
| I0SF <= RCV register | |
R s F e o e 1
| Macro SDWD [
= == = o e o e e e |
] Macro SDWC ]
[ = o o e e e e e e e |
i Macro INVOKE_OPHNDL |
*:::::::::::‘:::::;:::::::::.::;:::’:;:::::::::::::::::::::::::::::2:::k
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4,2 OPHNDLR FLOW

OF HANDLR = OPERATION HANDLER is a task that is designed to
assist the MLI AANDLER to conform to the MLL protocol., This
task manages an I/0 descriptor Level protocol and the ISC
Level protocol. The following diagram describes the
functional flow of the OP_HANDLER task,

OPHANDLER FLOW

WALIT FOR MLI MESSAGE |

o s em et W p DGR ED D @D wh w2 WS G5 SR 63 W ma CR G ST um SD om S0 me S5 G W WS G0 e GF CD s a5 6 e D e as
v

CASE MLI_MESSAGE |

|

|

I

|

| k= INVALID_OP ====ce--ccemmmeocaaou- ———— R e E R T P PP |
| | * ¥ OP HANDLER %% ]
| K e e e e |
i |
| k= CANCEL_OP ====c oo oo oo oo oo oo c e cme oo oe oo [
] | Reset GET_MESS outstanding |
1 | o = o e e e e e s |
| ] Reset OP_EXECUTING flag l
a oo o e e e e e e e 1
| | Set Result_Dlesc_1 to 0041H i
1 [ = m e e o e e e e D e e |
| | Call REQUESTOR to return R/D |
1 | = e e e e e e e e l
| | *kk QP HANDLER ¥tk ]
| K o o e e e e e e memmemmeeeee |
I |
| k= INVALID_OP ==cc-cmccom e e e e e s c e s c |
| i kx% OP HANDLER *x% |
! Koo oo et R L L LR PR R R s |
|

I
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b2 OPHNDLR FLUW (Continued)
|
|
%~ SEND=MESSAGE-QP =====e=m-cccmocmccemm e cecanae —————- 1

| Set up DESC_LINK |

I et e itttk bl b b bbb |
| CalcuLate pata Length in Byte ]

|
!
|
|
|
!
I
|
[
|
[
|
I K e e e e e e e e e e e e e e e oseo—- |
| |
| k= SEND_AMR_OP ====- e et e e e P L LR TP |
] | Set up DESC_LINK |
I | === e e e e S s e !
| | IO_TYPE = SEND_ DATA i
! I Sttt bt it |
| | Data length = 06 |
I [ =mm e e e e e !
| | Call REQUESTOR to get AMR |
I [ e e e e e e e e e e e e s s e I
' | kdk 0P HANDLER ko I
| K e e e e e e e e e e e e e e e e e e s e s s o |
I |
| ko= GET_AMR_QP ==vmmoocceecmcce e e e e e e e —— |
| i Set up DESC _LINK ]
i il et e Nttty i
1 | Set up AMR POINTER |
l [mmom e e e e e e e e e e e e S e e s s I
1 | Move AMR to DUAL_PORT_RAM |
| == e e e e e e e s e m e m e m— e e e m |
| | 10 _ TYPE = GET_DATA I
| et ettt bbb I
[ ! Call REQUESTOR i
! itttk e I
| ; wkk QP _ HANDLER %% |
| Ko o s e O e o e e T e e o 2 et 2 e e e e ]
!
|
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4,2 OPHNDLR FLOW (Lontinued)

| I
I *== GET_MicSSAGE_OP ==rm=c=-smceoccocm—cecccnnn R it iatate |
| { Set up DESC_LINK |
| oo o e e e e e e S e e S e s e |
| | GET_MESS outstanding |
| IR e e e ikt |
| | N WAIT_FOR_READ_OP ? Y |
| b B bt bbb bt s |
I | | Call SEND_FRAME |
| i kk% UP _HANDLERR %% fomm e e mr e e e |
I | |
] e ettt it badbde b |
[ |
[ k== GET_STATUS 0P ===m= e e e e e e e e e e e |
| | set up DESC_LINK |
i et e e b bbb |
| I Set up STATUS_POINTER |
| I e bl bie bbby |
| | Move SlATUS to DUAL_ PORT _RAM |
I i e I
| | IO_TYPE = GET_DATA |
I = e e e e e e e e e e e e e s s e ce s s e s s m s o I
] ] Call REQUESTOR |
| oo e e e e e e e e e e e e e e e s e e e c e e e e — e oo |
] i k%% OP HANDLER ##%x |
I Ko e o o o R e e S G D e G S D S e SN R D SP S @D O3 h GD @R G Ge R S @D S0 e w I, D R R R G e D S5 e e ‘
| |
| A== OP_COMPLETE ====—= === e oo oo co e mem e oo |
| I
I | Case OP_EAECUTING |
| i |
| i k== INVALID =-==mcecmcomcccncnna e ————— |
| | | kkk OP_HANDLER #+% |
| | Koo oo o e o m——————— e i b ik |
| | |
! | k== JNVALID =m=-r-e-cem oo e e o e e e m e e I
| | | kxk QP HANDLER *%x% 1
| | Ko e e e e e e e e S m s e S e s s - |
! | |
1 | kmw INVALID = mm oo o o e e e e e e e |
| ] | k%% OP_HANDLER *¥*x% |
| ! Ko e e e e e e e e e e e e e s s m S e e e e - |
I |
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b OPHNDLR FLOW (Continued)

I | |
| | |
| [ k== SEND_MESSAGE _OP —===c=-cecocmomoncacan ——————- ————e |
| | | Y DATA_LENGTH = MLL_MSG_LEN ? N
! | R e LT O R E L LR 1
| ] | Call ISC_HANDLER | R/D = 00018100H i
! | R R ELET PR L T z
] i | Return R/D to Host |
| | R e CEEEEE R L n
| | | k% 0P HANDLER **% |
| 1 o o e o e e e e e e 1
| | |
[ ! k=< SEND_AMR_OP === == == e e e e e e e |
] | | Set up AMR_POINTER {
| ! | === o e e e e e !
| | | Move data from DUAL PORT_RAM to AMR |
1 | | = oo e e e T e e |
] ] | Return R/D to Host |
; ! R e REEEEEEEEERERR e a
| | | k%% QP HANDLER *#% ]
' l e § e e o o e, L O D OD e e m ORDD e  m - L e R = ’
| | |
| | kme GET_AMR_OP == —m oo o e o e e e e |
I | | Return R/D to Host |
| ! | == o e e e e a
! | | kkk OP_MANDLER #+x ;
1 | Ko o o e e e e e e 1
| | |
| | %=~ GET_MESSAGE_OP =c-mmeommo e oo oo oo e e e oo |
| | | Reset GFT_MESS outstanding ]
| ! [ = mm o e e D e e e e 1
| | | N REbULT DESC_1 = 00 ? Y |
1 : | =mmmmmmm e Ty et e !
| | | | w SAVE _RESULT _WORD = 0 Y |
| | | Fomm - Mttt I
| i i | WAIT _FOR_READ OP = 0 |
i ! 1 #ommmm e e D e !
| ] ] Return R/D to Host )
1 | | = m e e e e e e e 1
| | | kkx OP_ HANDLER * Kk i
i I koo e e e e e e e e s s — s e - = |
| |
| |
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L2 OPHNDLR FLOW (Continued)
i | f
i I l
| | k== GET_STATUS_OP ==e==seecceccccem e s anee |
| | | Return R/D to Host |
! 1 | == e o o o oo e oo I
] | | N 10 DESC 1 = BEO1H Y |
l I | == mmmmmmoomme oS oo m oo ee #omomemeosoeccooooeooooono- |
I i | | Call SELF_TEST I
l | | H i e e e !
] i ] *kk OP_HANDLER #xx |
| | K e o e e e e e e e e e 1
! it it I
| |
| k== INVALID ====e=es-cccmcemeaccan——x -—————— - . ———— |
| | kkk OP_HANDLER #x%% |
| K e e e e e e e |
| !
l k== RESULT_FROM_DISPATCHER =====cmm-cccmc o e e |
i | Call ISC_FROM_DISPATCHER |
| | == e e e e e e e o e e e n
| ] kkk OP _HANDLER *%% |
| T L T o e e 2 v o e e o |
| |
| ¥e= RESTART_MLI =====mmeccemcceccemmcan——— fm e |
i { MLI STATUb = RESERVE_MLI |
| | =mm e e e e D e i e S e e e l
| I N MLI STATUS = {0 Y |
i | mm = e e e b e e t
| | Call MLI_REQUESTOR | |
| F o e e s 2 o et e o i e e + [
| Ktk QP _ HANDLFR * %k |
I I
*:::::::::::::2:::::::::2‘:::::::’:::::::::.':"-::::2::::::::£:::::::;::*k
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4.2 OPHNDLR FLOW (Continued)

A== %k ISC HANDLER Tt T T T P - - P P et e A
IN ISC frame from host ? Yl
[ == m oo e F oo oo !
I kkk  SEND_FRAME_TO_HOST kx% | % Case FRAME-TYPE #»* I
' *:Z:2::::::::::2:::::::2::.‘:::::*
| Build I1SC _HEADER for INFO frame I
| == o o o D e e e e |
| Set WAIT _FOR_READ_OP |
R T S LR PP R !
| ISC_STATUS = (> |
| = o = T e e e e e e e e |
| kk% OP HANDLER ##%x i
K IS L T N oI I D I NS I I I oI L LI LTI NS I T E T I LIITIoo TS oD oEmIDEZE=Y%
% CASE FRAME_TYPE %%
k== k& INFO_FRAME ¥k ZTETSC RS TSI CS TSSOSO S EZSoSEZSTCSSS=S
1Y IS¢ STATUS = 02 or 03 72 N
| =emmm e e bmmtemn fmim e e e n
| R/D = 00018700H | N ISC _STATUS = 04 2 v
[=omomm e — e bmmmm oo pommm e m—a fmmm e m e e m—— e ———————— |
| * OP_HANDLER * | IN ACK Y |
f-=Toczx=SS=S=S=S=SsSao g o e e B T Xy - i
| | R/ID = OOD181DGH | SEQ_OUT_NUM + 1]
| T PP chmmmmTemeleeeee |
| | % 0P _ HANDLER * | ISC_STATUS = 1 |
| *::::::;::::::::::* ———————————— e |
] Y N(R) = SEQ_ OUT NUM ? Y |
| e mr e mem e e oo == fbommmm e e mn—--——- ]
| I R/D = 00018100 | I
| Fmmmm—mmmmeee oo | |
| | * OP_HANDLER * | |
I kTzz=szz-zzTosz==a% '
| Send frame to EXECUTIVE |
| = o e e e e e e e e |
| k&% OP HANDLER *x% i
*2:::::::::2::::;:;::::2:::;:::::‘:::I:;::::2::::::2::::::::::Z::::*
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442 OPHNDLR FLOW (Continued)
== %%k TEST FRAME I R 2 T T T - - P T R

Pend ACK mode ? Y|

|—ommmommomonaae b o o e e e |
| IN ACK ? \
} et Premrrm e cn rm e e - |
| i tall END_ERROR | Reset PEND_ACK mode |
! fomemmm e m e mc e bommcmm e e ————— |
| | kkk OP HANDLER #%% I |
I W m T CTo o ET oo oo SS ook ‘
| Set SEND TEST FRAME outstanding |
R 1
[ ISC_STATUS = 02 |
| oo oo e e e T e e e |
l k% OP HANDLER ** |
kET D N s s o oS Tr I I T SIS oSN oS Cr T oSS CToSonm oo Soom ek
#== 4% RR FRAME %% =Sz zr-s sz oS oCCorSsSs =SS SIS CoSITRTSSS TSI oIS
IN PEND_ACK mode ? Y
| ==mmmm oo oo De # o i e e e oo oo 1
I Iy ACK 2 N |
! e e z
| | Reset PEND_ACK | ** SEND_ERROR |
] o e e ae - e |
| | %% OP HANDLER #x |
I *:::::::::::::::::::l
| *kk QP_HANDLER **x |
*::::::::::::;::::::;:;::::::::::::::::;:::::::::::::::::::::;::;:l
A== k% DISC FRAmE k¥ o oo ros oo rNrT o S LTSS IO OSSO TSI ooomTT oY%
| Set DISC_MODE l
== o e e e e e e e e e e 1
| Reset PEND_ACK |
| = o e o e e e e e e e e a
| k% OP HANDLER +** i
P R F P E L S F Y 12 3 S 3 I S 3 P S S L TS F S I E S B E B
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b, 2 OPHNDLR FLOW (Continued)

k== NO_OP =cos-ssrecccomr e ccr st s m e e s s e mc e n e e |
l xx%x OP_HANDLER %% I
Ko D e G e e T T DS e e D e S T D @ O W D S R 0 e ) W B ]
*== MCS_CHANGE ====—==== = oo oo e mmcmmm o |
| Change all MCS_STATUS to OPEN AND BLOCK ]
Ko o o @ o S e S S D 2 D e T A T |

|
k== RESET_FIRMWARE =====smm o oo oo e e ee e 1
| Go to the start of the firmware |
K o o e o D o T O O e G e G G D o |
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4,% EXECUTLIVE

The EXECUTIVE module is the router of the subsystem. its
functions are to route DCP messages from/to Line Processes
and to handle some of the DCP messages. The EXECUTIVE
module consists of two tasks; ROUTER task and DISPATCHER
taska The ROUTER task will get invoked when a
MESSAGE_QUEUE receives a message from OP HANDLER. The
DISPATCHER task will get invoked when a RESULT_GWUEUE
receives a message from either LINE PROCESS or ROUTER. The
ROUTER module has the lowest priority in the subsystem and
one of its major functions is to route the DCP message from
the OP_HANDLER to the Station Output Queues. The word 9
[4:11 bit in a DCP Header will determine the position
within the Station Output Queue; 0 - bottom queue, 1 = top
queue, Some of the DCP thneaders have to be performed
immediately or the function that has to be performed is for
a suspended Line Process. These messages are handled
entirely by the ROUTER. The messages are:

Enableinput (533%)

Make Station Ready (34)

Recall (40)

Acknowledge (43)

viake Line Ready (47)

" Make Line Not Ready (48)

Dialout (49)

Disconnect (5))

Answer the Phone (51)
10. Interrogate Line Status (52)
11. Set Autoanswer (53)

12.1 Reset Autoansuer (54)
15. Memory Dump (61)

14, Load (71)

15. Echo (7&)

N OO NGOV N -

The DISPATCHER task waits for a message in the RESULT_GQUEUE
and attempts to send it to the host. The EXECUTIVE
PROCEDURES section describes the way the EXECUTIVE handles
the messages.
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3o FXECUTIVE LATA STRUCTURE

The EXECUTIVF starts execution of a LINE_PROCESS task and
passes a pointer of the first element in the LINE_TABLE
through a Lline mailbox, From the LINE_TABLE data
structure, the LINE_PROCESS is capable of finding all the
station data structure attached to this Line,

The EXECUTIVE procedures described in section 4.3.2 are
provided to use and share data structure described in the
next section.

be3.1a1 LINE_TABLE VARIAGLES

DeCLARE

CURRenT_LINE_PTR POINTER;
DECLARE

LINE BASED CURRENT_LINE_PTR

STRUCTURE(

NUMBER , BYTE,
TYPE BYTE,
BAUD RATE WORD,
RECELVE _DELAY WORD,
TRANSMIT _DELAY WORD,
INLIJAL_TINME_OUT WORD,
TEXT _TIME_OUT WORD,
VERTICAL_PARITY BYTE,
STOP_BITS BYTE,
NEW_SYNC BYTE,
BREAK _ENABLE BYTE,
CONTINUOUS _CARIER BYTE,
CCITT BYTE,
SELECT_RATE BYTE,
SELECT_STANDBY BYTE,
DIAL_IN BYTE,
DIAL_OUT BYTE,
ADDRESS (4) BYTE,
CPCLOT BYTE,
PROTOCOL BYTE,
PROTOCOL_PTR POINTER,
FIRST_STATION_PTR POINTER,
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4.3.1.1 LINE_TABLE VARIABLES (Continued)

CURRENT_STATION_PTR POINTER,

BUFF_IN_PTR POINTER,

CNTRL_BUFF_PTR POINTER,

TASK_1D BYTE,

DC_VECTOR BYTE,

USART_PORT WORD,

READY BYTE,

BUSY BYTE,

QUEUED BYTE,

FILLER_A BYTE,

CONDITION WORD,

ADAPTER_STATUS BYTE,

FILLER_B BYTE,

EXCEPTLON_A WORD,

EXCEPTION_B WORD,

DISCONNECT _PENDING BYTE,

ANSWER_PHONE BYTE,

CRC WORD,

TIME_OUT WORD,

TALLY (10) BYTE,

BLOCK_TA3LE_PTR
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4.3.7.1 LINE_TASBLE VARIABLES (Continued)

NUMBER

This byte contains binary Line number.

TYPE
This byte indicates the type of line. See table below.
Ko o o oo e e o e o e o i 2 chn e A e O e S %
| Line Type | Description ]
IR b bbb I
i 0o | Invalid ]
| ] ] TTY |
| e | 101 |
| u3 | BDAA |
| 04 | Async, RS232, Leased |
] 05 | Asyn¢, RS232, Leased, C.C |
| N6 | Async, RS232, Switched |
| 07 1 Async, RS2%2, Switched, C.C |
| 08 | Sync, RS23<4, Leased ]
| 29 | Sync¢, RS23<, Leased, (.C |
| 0A ] Sync, RS232, Switched |
| 0B | Sync, RS$232, Suwitched, CoC |
| 0¢ | Sync, RS449, Leased ]
| 0o | Sync, RS449, Leased, C.C |
] DE | Sync, RS449, Switched |
| OF | Sync, RS449, Switched, C.C ]
Ko n e o i e T T e D D e e 2 *
BAUD_RATE

In Asyncronous operation, this word indicates the <clock
divisor to be wused by the Line Process for timer
initializations. TYThe clock divisor values for the desired
baud rates are given below:
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b.3.17.41 LINE_TABLE VARIABLES (Continued)
K o o o o e e o e 0m *
i RATE | CONSTANT |
R x
| 50 | $C3E |
i 75 | 6828 |
| 110 | 4703 ]
| 150 | 3414 |
| 300 | 1A08 |
| 600 | D03 i
{1200 | éR0 |
| 1800 | 455 |
i 2000 | REO |
| 2400 | 33F |
| 3600 | 229 |
| 4800 | 19E |
| 7200 | 113 |
i g6un | CE |
| 19200 |} 66 |
e o a2 s e e o e 0 *
RECEIVE_DELAY
This word contains the Receive Delay value in
mitiiseconds,
TRANSMLT_DELAY
This word <contains the Transmit Delay value in

milliseconds.
INITIAL_TIME_OUT

This word <contains the Initial Time OQut wvalue 1in
milliseconds.

TEXT _TIME_OUT

Tnis word contains the Text Time 0Qut value in
milliseconds.
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bo3.1.1 LINE_TABLE VARIABLES (Continued)

VERTICAL _PARITY

This field specifies the type of vertical parity to be
used according to:

Syne = f = Even
1 = 0dd

Async = 0 - 0dd
1 = Even

Vertical parity testing and generation is suppressed if
either the oprotocol wused is Binary Syncronous of any
B8it Oriented,

STOP_BITS

NEW_

This field contains the number of Stop B8Bits to bDbe
transmitted,

00 = reserved
01 = 1 bit

10 = 1.5 bits
11 = 2 bits

SYNC

This byte contains the New Sync boolean value. If set,
it allows the Line Process to use the AUX.1 driver to
control the New Sync lead of a data set such as WE201
or TA714 for minimum re=sync time in receive mode,

BREAK_ENABLE

This byte contains the Break Enable boolean value. 1f
this byte 1s set, the Line Process 1is enabled to
interpret 15 ms of received spacing while in write as a
break and terminate the write.
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4o3.1.1 LINE_TABLE VARIABLES (Continued)

CUNTIMUOUS_CARIER

This byte indicates that the CARRIER signal is to be
continuously held high.

CCXiIT
This parameter allows the Line Process to control the
Select Rate and Select Standoy leads according to the
SELECT_RATE and SELECT_STANDBY parameters.

SELECT_RATE

When true, it will indicate to the Line Process to set
the Select Rate. CCITT parameter must be set.

SELECT_STANDBY

When true, it will indicate to the Line Process to set
the Select Standby. CCITT parameter must be set.

DIAL_IN

When true, it indicates that the this line 1is capable
of Autoanswer.

DIAL_OUT

When true, it indicates that the this line 1is capable
of Autodial.

ADDR
This field contains the address of this line,
CPLLOT

When true, it indicates to the Line Process to enable
clock element to the paddle card.
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b.3.1.1 LINE_TABLE VARIABLES (Continued)

PROTOCOL

This byte contains the Protocol number wused on this
Line,

PROTOCOL_PTR

This field contains a pointer of the Line Process task
for this line,

FIRST_STATION_PTR

This field contains a pointer of the first Station
Table.

CURRENT _STATION_PTR

This field contains a pointer af the station table
currently in use.

BUFF_IN_PTR

This field contains pointer of the Receive Buffer.

3]

CNTRL_BUFF_PTR

This field contains pointer of the Control Buffer.

=4

TASK_ID

This field contains the Task Identification of the Line
Process.

DC_VECTOR

This field <c¢ontains the datacomm interrupt vector
associated with this line.

USART_PORT
This field contains a Port number of the USART to be

used on this Line.
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4.3.1.1 LINE_TASLE VARIABLES (Continued)

N READY
This field determines the readyness of this line.
BUSY

This field contains a status of a Line Process for this
line.

QUEUED

This field indicates the number of messayes to one or
more stations on this Lline.

CONDITION

This field contains the Line Conditions (See section
3.5, variant V),

EXCEPTION_A

This field contains the Line exceptions (See section
2.5, variant €).

EXCEPTION_B
This field contains the Line exceptions (See section
2.5, variant E).

ADAPTER_STATUS

This field contains the status of the D interface of
this Lline,

DISCONNECT_PENDING

This field indicates that this lLine is 1in process of
being disconnected,
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4a3.0.1 LINE_TABLE VARIABLES (Continued)

ANSWER _PHONE

This field enables the Line Process to answer the
phone.

CRC

CRC
TALLY

General purpose 10 tallies.
BLOCK _TABLE_PTR

This field contains the pointer of the Block table. The
BLock table should contain:

a. PID of this Table

ba n entries of pointers and PID's of blocks aliocated
hy this Line process

it is the vresponsibility of the Line Pfrocess to
maintain this table., The format of the table is as

follows:

DECLARE BLOCK _TABLE_PTR POINTER;

DECLARE BLOCK_TABLE HBASED BLOCK_TABLE_PTR
STRUCTURE(
SELF _P1ID BYTE,
BLOCK_PTR (24) POLNTER,
BLOCK_PID (24) BYTE) ;
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4.i3.1.2 STATION_TABLE VARIABLES

DECLARE
CURRENT_STATION_PTR POINTER;

DECLARE
STATION BASED CURRENT_STATION_PTR
STRUCTURE(

LSN WORD,
LINE BYTL,
MCS BYTE,
RECEIVE_ADDR (4) BYTE,
TRANSMIT _ADDR (4) BYTE,
DEVICE_ADDR (4) BYTE,
MAX_INPUT WORD,
MAX_QUTPUT WORD,
MAX_RETRY BYTE,
FREQUENCY BYTE,
TERMINAL _TYPE BYTE,
TRANSMISSION_NO BYTE,
PREV_STATION_PTR POINTER,
NEXT_STATION_PTR POINTER,
PREV_MCS_PTR POINTER,
NEXT_MCS_PTR POINTER,
OUT_&_HEAD _PTR POINTER,
OUT_Q_TALL_PTR POINTER,
NEAT_MSG_PTR POINTER,
MSG_COUNT - BYTE,
STATUS BYTE,
READY BYTE,
ENABLED BYTE,
INPUT_ENA3LED BYTE,
LOGICAL_ACK BYTE,
RETRY_COUNT BYTE,
RETRY_INTERVALS BYTE,
EVENT BYTE,
WAIT ACK BYTE,
TLME _STAMP WORD,
SEND_TRAN_NO WORD,
RECEIVE_TRAN_NO WORD;
SEGUENCE _MODE BYTE,
SEQUENCE SIZE BYTE,
SEGQUENCE_INC (2) WORD,
SEQUENCE _NO (2) WORD,
TALLY (10) BYTE);
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Lo%ala STATION_TABLE VARIABLES {Continued)
LSN
Logical Station Number.
LINE
This field contains binary Line Number.
ML S
This field contains binary MCS number to which this

==Burroughs Prior Written Consent Required For

station belongs.
RECEIVE_ADDR

This field <contains the

station.
TRANSWIT_ADDR

This field <contains the

station.
DEVICE_ADDR

This field contains the
{1gm 32700,

MAX_INPUT

This field contains the
station,

MAX_OUTPUT

This field contains the
station.

MAX_RETRY

This field contains the maximum

actual retry count reaches
will report an error.

Device Address of this

Largest

Largest

Receive Address of this

Transmit Address of this

station

input size for

output size for this

retry count. When the

this value, the Line Process
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bo.5.1.2 STATIUN_TABLE VARIABLES (Continued)

FREQUENCY \

This field contains time intervals between pollings of
this station.

TERMINAL _TYPE
This field contains Terminal Type of this station. The

2 Lleast significant bits of the TERMINAL_TYPE contains
the "MYUSE® of this stationg

Jo - Transmit/Receive
U1 - Receive only
10 - Transmit only

TRANSMISSION_NO

This field contains the type of transmission number
used on this station.

g0 - Not used.

01 = 0 /7 1a

U2 = 0, 1, 2ca0%a
03 = 3 byte count.,

PREV_STATION_PTR

This field contains a pointer of the previous station
in the Uline <c¢hain, If this is a first station in the
lLine chain, this field will contain "{"s

NEXT_STATION_PTR
This field contains a pointer of the next station in
the Lline <cthain, If this is a last station in the line

chain, this field will contain "0"s

PREV_MCS_PTR
This field contains a pointer of the previous station

in the MCS chain. If this is a first station in the M(CS
cthain, this field will contain "0"s
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STATYON_TABLE VARIABLES

NEXT_MCS_PTR

This field contains a pointer of the
If
this field will contain

the chain,

chain,

MCsS

OUT _Q_HEAD_PTR

Rev. B Page 145

{(Continued)
next station 1in
this is a last station in the M(S

“D"Sa

This field contains a first message in the Station Out
Queue,

OUT_Q_TAIL_PTR
This field contains a pointer of a last message in the
Station Out Gueue.

NEXT_MSG_PTR
Reserved.

MSG_COUNT
This field contains a count of messages in the Station
Out Queue.,

STATUS
This field contains a status of this station.

" READY

This field contains a Station Ready boolean value.

ENABLED
This fielda contains a Station Enabled Boolean value., It
will be set to "0 when a MCS of this station changes
status to "Closed” or "Open-and=-Blocked".
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4 .13 .1 .02 STATION_TABLE VARIABLES (Continued)

INPUT_ENAGLED
This field contains a Station Input Enable boolean
value, This field will ©be set by an "ENABLEINPUT"™
function.

LOGICAL_ACK

This field indicates that the Logical Ack for this
station is set,

RETRY_COUNT
This field <contains actual retry count. On each
successful 1/0 this field will be loaded by the Line
Process with MAX_RERTY value.

RETRY INTERVALS

This field contains the Retry Intervals in seconds
between polls when the station is physically not ready.

EVENT
This field is used oy the Line Process,
WATT_ACK

This field contains a Station Wait for Logical Ack
boolean value.

TIME_STANP

This field contains a Time Stamp wused by the Line
Process for general purposes,

SEND _TRAN_NO

This field contains Send Transmission Number,
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bodc1a2 STATLON_TABLE VARIABLES <({ontinued)

RECEIVE _TRAN_NO
This field contains Receive Transmission Number.
SEQUENCE_MODE

This field indicates whether this Sequence Mode of this
station is set,

SEQUENCE_SIZE

This field contains the Max. Seaquence Size,
SEQUENCE_INC

This field contains Sequence Number increments.
SEQUENCE_NO

This field contains the actual Sequence Number.
TALLY

General purpose tallies.
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b.3.1.3 MESSAGE DECLARATION

DECLARE
ACTUAL _MESSAGE _PTR

DECLARE

POINTER;

MESSAGE BASED ACTUAL_MESSAGE_PTR

STRUCTURE (
FUNCTION
FILLER

LSN

VARIANT
TEXT_LENGTH
FILLER
RETRY_COUNT
TALLY
QUEUE_CONTROL
FILLER
MESSAGE_NUMBER
SEQUENCE_NUMBER
FILLER

DECLARE

RESULT BASED ACTUAL _MESSAGE_PTR

STRUCTURE (

TYPE
ORIGINAL_FUNCTION
L5N

VARIANT
TEXT_LENGTH
EXCEPTICN

FILLER

RETRY _COUNT
TALLY
TRANS_NUMBER

RBI

FILLER
MESSAGE_NUMBER
SEQUENCE_NUMBER
ORIGINAL_VARIANT
FILLER

-=Burroughs Prior Written Consent Required

(2)
(6)

(4)

(4)
(2)

(2)

(5)

For

RYTE,
BYTE,
WORD,
WORD,
WORD,
BYTE,
BYTE,
BYTE,
BYTE,
BYTE,
WORD,
WORD,
WORD) ;

BYTE,
BYTE,
WORD,
WORD,
WORD,
BYTE,
BYTE,
BYTE,
BYTE,
BYTE,
BYTE,
BYTE,
WORD,
WORD ,
WORD,
WORD) ;
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bo3.1.4 STATION ODIRECTORY DECLARATION
DECLARE
STATION_DIR (256) POINTER;
4.3.1.5 MCS DIRECTURY DECLARATION
DECLARE
MCS _DLR (256) STRUCTURE(
FIRST_STATIUN_PTK POINTER
STATUS BYTE) PUBLIC;
4.,3.2 EXECUTIVE PROCEDURES
bodocao] ROUTER _MALN_LOOOP
This procedure is the main loop in the ROUTER module. The

execution starts when the START module issues a "Resume"
system call to the operating systenm.

ROUTER_LOOP PROCEDURE: PUBLIC;
CALL INITLATE _SUBSYSTEM;
DO FOREVER;
CALL SC_QPEND (MESSAGE_QUEUE)
CASE MESSAGE.FUNCTION;
%
%
This case statement handles
each DCP message individually.
Invalid Functions will be
detected.
%
%
END CASE;
END;
END ROUTER_LOOP;
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t£.3.2.2 DISPATCHER_LOOOP

This procedure is the main loop in the DISPATHER task., The
execution of this task starts when START module issues a
"Resume®™ system call.

DISPATCHFER_LOOP PROCEDURE: PUBLIC;
DO FOREVER;
CALL SC_QPEND (RESULT_QUEUE);
CALL SEND_HOST
END;
END DISPATCHER=-LOOP;

$.03,2.3 QUEUE_FUNCTION PROCEDURE
This procedure will be called when the host sends a DCP
message that raquires Line Process handling. This
procedure will perform the following:
a. Check the validity of the header.
b. Find the station table.

c. Check if the station is available for output.

4. Put the message in the station queue {(top or bottom)

#== k% QUEUE FUNCTLON %% ==S=5S=3====SS5=5=555=53S2SSSSSS3sSsS3S3=3sk
| Call CHECK_VALIDITY |
T T e st A tae prRcLey T |
L "
| TTTTIalL Sews cRROR_RESILT 1 Wail mess co sTATION avEvE |
R Lt L e et T e e e T T
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bo3.2.4 TMMED JATE FUNCTION PROCEDURES

This section defines all the procedures handling all the
DCP Headers thnat have to be performed immediately, or the
function that has to performec is not running Line Process.
The messaye procedures are:

1« Enabieinput (353)

2. Make Station Ready (34)

3. Recall (4u)

4, Acknowledge (43)

S. Make Line Ready (47)

6. Make Line Not Ready (48)

7. Dialout (49)

8. Disconnect (50)

9« Ansuer the Phone (51)
10« Interrogate Line Status (52)
11.. Set Autoanswer (53)

12« R2set Autoanswer (54)
13.. Memory Dump (61)

14. Load (71)

15. Echo (72
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ba3e2ab ENABLEINPUT MESSAGE PROCEDURE

The following diagram describes the functional flow of the
"Enableinput” message procedure:

k== ENABLEINPUT FUNCTION %% Z=ossoc oSS Soso oSS oSS osssossssaonxh
I Call CHECK_VALIDITY |

| | fove HEADER(Z2) to FREGUENCY |

b,3.2.6 MAKE STATION READY MESSAGE PROCEDURE

The following diagram describes the functional flow of the
“Make Station Ready'™ message procedure:

k== %% MAKE STATION READY FUNCTION #*% ===cs=scToc oSS SSTTTISISSISITk
i Call CHECK_VALIDITY |
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4.3.2.7 RECALL MESSAGE PROCEDURE

The following diagram describes the functional flow of the
"Recall” message procedure:

k== 4%k RECALL FUNCTION %% === Co oo SSISESSSISS SISz soczcsasak
| Call CHECK_VALIDITY ]

DO WHILE MESSAGES IN QUEUE | Call SEND_ERROR_RESULT

|
|
I
I
|
I
| Mail MESS to RESULT gueue { |
|
| Remove MFESS from STATION RUEUE ] |
|
|
|
!

b .3.2.3 ACKNOWLEDGE MESSAGE PROCEDURE
The following diagram describes the functional flow of the

"Acknowladge™ message procedures

k== k% ACKNO{,@LEDBE_ FUNCTION LRy S - - - - S L R .
] Call CHECK_VALIDITY |

IN is LINE_PROCESS task Executang ? Y
ettt P s s — e e {
IN Is LINE.READY = FALSE ? Y |
|=emmmmemmm e e cm e cmc e o T S — * |
| Call S5C_TRESUME (LINE_PROCESS) | Call SEND ERROR REESULT |
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b.35.2.9 MAKE LINE READY MESSAGE PROCEDURE
The following diagram describes the functional flow of the

"ake Line Ready" message procedure:

*==" &% MAKE LINF READY FUNCTION **% == =s=-c-zzo=Zco=sSosSTSSoosSSo=ssag
] Call CHECK_VALIDITY |

4.3,2.10 MAKE LANE NOT READY MESSAGE PROCEDURE
The following diagram describes the functional flow of the

"Make Line Not Ready'" message procedure:

== %% MAKE LINE NOT READY FUNCTION #% =Z=c=zz=s=zszszSzscSzsssosSIcsc=og
| Call CHECK_VALIDITY |
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4.3.2.11 DIALOUT MESSAGE PROCEDURE
The following diagram describes the functional flow of the

"Dialout™ message procedure:

k== %% DIALOUT FUNCTION *%% == ooz r s oo SSICSoSSs ST SSS oo oSS as=g
| Call CHECK_VALIDITY i

= mmmm e e e e |
IN If LINE.DIAL_OUT = 0 or LINE. NUﬁBtR <> 0 7 i
== mm e oo oo m e D R e e L SRR 1
| Mail MESS to DIAL MALILBOX | Call SEND_ERROR_RESULT i
*:3::::::::::::‘::::::::Z::;‘:Z:::::‘:=:::::=:==S::===:Z::=:==::;::::z*

4o3.2.12 DISCONNECT MESSAGE PROCEDURE
The following diagram describes the functional flow of the

"Disconnect" message procedure:

k== k% DYISCONNECT FUNCTION #*% ===z szcoz=sc S osSocSscoSosssosaoogk
| Call CHECK_VALILIDITY |

IN It LINE DIAL_OUT = D and LINE DIAL_0UT = 0 72 Y|
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4.3.2.13 ANSWER THE PHONE MESSAGE PROCEDURE
The following diagram describes the functional flow of the

"Answer the Phone"™ message procedure:

k== X% ANSWER THF PHONF FUNCTIQON #% —morszxzsosoxsmssossosssoo=ssssocg
| Call CHECK_VALIDITY |

bo3.2.14 LINTERROGATE LINE STATUS MELSAGE PROCEDURE

The following diagram describes the functional flow of the
"Interrogate Line Status" message procedure:

#== %% INTERROGATE LINE STATUS FUNCTION ##% ====s===s=zs===zz=zz=s=s==z=z4%
I Call CHECK_VALIDITY 1
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be3.2.15 SET AUTOANSWER MESSAGE PROCEDURE

The following diagram describes the functional flow of the
"Set Autoanswer" message procedure:

k== %4 SET AUTOANSWER FUNCTION %% ===z cszcocoosscossssSoSsssSssozosssik
| Call CHECK_VALIDITY |

bo3.2,16 RESET AUTOANSWER HMESSAGE PROCEDURE

The following diagram describes the functional flow of the
"Reset Autocanswer"™ message procedure:

k== %% RESET AUTOANSWER FUNCTION %% ==z rzssscocSoosscooosoossozoszk
| Call CHECK_VALIDITY |
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£.3,2.17 MEMORY DUMP MESSAGE PROCEDURE

The following diagram describes the functional flow of the
“#iemory Dump" message procedure:

*% MEMORY DUMP FUNCTION #% s=c=szosssossscSTS oSS SoooSossoszssdg
Call CHECK_VALTIDITY |

| Call ASM_HEADER(11) |

| Send MESS to RESULT_QUEUE |
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4,3,2.18 LOAD MEMORY MESSAGE PROCEDURE
The following diagram describes the functional flow of the
"Load Memory"™ message procedure:
k== k% | OAD MEMORY FUNCTION #% ==zsscscososooszscooToScsozsossszmoszzasik
| Call CHECK_VALLDITY |

CASE MESSAGE.VARIANT |

k-Load Line D§ -====--- e i il D —————— |
| CaLL ALLOCATF MEMORY (LINE_TABLE_SIZE) |

| Load Pointer in tthe LLNE _DIRECTORY ]

|

|

!

|

]

I

|

I

|

|

| Ao e e e e e e |
| |
| *=Load Station D§ =-=—c-scsccrmcecm e m e s s s s e |
i | Call ALLOCATE WMEMORY(STATION TABLE SIZE) |
I T e T I
| ] Adjust Pointers of PREV/NEXT Station |
ittt = m————————— e mmm——eee |
| { Set Pointer in the STATION_DIRECTORY |
| e e o e e e e e |
| | beallocate memory of previous STATION_TABLE (If was) |
T e T l
I f
| *~Load Line Progess=—=—--===-cacrmercrrm s s s e s e s oo e o |
| ] Call ALLOCATE MEMORY{(LINF _PROCESS_SIZE) |
I R c
| | Create task system call |
T e DGR T EEEE PR 1
| | Save token in the LINE_PROCESS Directory |
| b e e |
i |
| k=8tart Line Process=-=-=sreomremecee e ac e ss e me o |
| ] Perform Resume task system call ]
R D T 1
| |  Send Message Wwith LINE_TABLE_PTR in the LINE_PROCESS MBOX |
| ke e e e D e D !
| I
*:::::z:z::‘::’.::::‘::::::.:::.: == :z:::::::::::::;::::::z:::z::::::::;:::::k
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4.3.2.19 ECHO MESSAGE PROLEDURE
The following diagram describes the functional flow of the

“Echo'" message procedures:

k== %k ECHO FUNCTION %% e A i T -t T
| Call CHECK_VALIDITY ]

I

I

| *=Executive Echo====mcscocreacorocc e cn s e e ma e e m e cme = |
| | Set RESULT_HEADER 11 |
I R v T |
| | Mail MESS to RESULT_QUEUE |
| mmmmm e o o e e e e e e e 1
| i Deallocate Memory |
I T TR |
| I
| #=fElse ECho===ecmrescr e m s e e s e e e e ce me s e n e e m e - |
| | Call GQUEUE_ FUNCTION |
| kommmmmeeem oo o T e l
l I
b el e el il il ol e lined il el il el el i ol i il 13
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bo.b REQUESTOR

The REQUESTOR dis a module called by OP HANDLER or EXECUTIVE
and can be considered as a submodule in the MLLI HANDLER,
The function of the REQUESTOR is to issue a request to the
host to start a Poll Request.

This module first shows STC 1 (DISCONNECT) and presents
pescriptor vink word 1. If connecting, the host is supposed
to disconnact from the ORS PLP immediately upon seeing STC
1.. It 1s possible that while Loading STC 1, the host
connects to the ORS DLP to start a Poll Test sequence for
the CANCEL operation. If MLI_HANDLER ever sees connection
with STC 1, it waits until host disconnects from the ORS
DLP.

The MLI_HANDLER always has a WAIT_CONNECY DLIOP outstanding
in the DLI state machine so that any time the nost connects
to the ORS DLP to start a Poll Test sequence, the DLI state
machine will interrupt the processor and control will be
passed to the MLI_HANDLER. When the REWUESTOR Loads a newu
DLLUP, the previous outstanding WAIT_CONNECT DLIOP is
canceled,

After loading Descriptor Link word 1, the REGUESTOR then
cnanges to STC 5 and sets REQUEST. If the host s
disconnected, the REQUESTUR then sends WAIT_CONNECT DLIQP
to DLI state machine and exits.

The ACTIVE_FLAG parameter will set the type of action the
Poll Request module has to perform (Read, Write or Send
Result). Upon completion of the requested function, the
Poll Request signals the OPHANDLER that the operation is
complete,
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b ol REQUESTOR (Continued)

REQUESTOR FLOW
k:::zz:::;::::::::.:ﬁ::;:: :::Z:::::::::::::;ﬁ::z:::::::;::::::::::::*
| Do while UNSUCCESSFUL |
| ke e e e e o e o e oo a
| | Disable 1nterrupts |
| R e e bbbt Dbt |
| IN “Branch entry exists Y
| ===t e e e s e e o e ittt l bbbl |
| | STC <= 1 | i
! | ==eemcr e cn e s r e e e e e o | I
] | .o0ad Desc Link 1 | |
T T et | |
| | PLIOP <= LOAD_SEND_REG ] Go to steep ]
| I e i | |
| | STC <= 5 i 20 ms |
| fmmmmme e s omemsesooas | 1
| |y CONNECT 7 N |
i jmemmme et e tomem Ko o e e e i
| | STC = 5 2 vl |
i IR e teo==k i
] | | UNSUCCESSFUL ]
| == e e e e it il b Ll e L |
| | SUCCESSFUL ] Enable interrupts |
|:::::*:'::::::::::;::::;:::::':*::::::::::::‘::::::::::::::::::::::::::'
| DLIOP <= WAIT_CONNECT ]
| == e e e s ol
| Enable interrupts |
[ommee e e s m e s r s e e s st s e s eSS e s c s c s s m e s ]
| Return |
Ao oo o= ::::Z::::::::::::::I::2::::::::::::::::::;:::::;:::z::::*
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baS LINE_PROCESS
ba5.1 OVERVIEW

A LINE_PROCESS is downloaded from the host wvia a ‘“pMemory
Load” (71) messayge. The role of the LINE_PROCESS is to
process output messages which are found in the
STATION _OUTPUT_QUEUE, accept spontaneous input from data
comm Lines, anhd to place the message in the RESULT_QUEUE.
The LINE_PROCESS is also capable of handling the following
DCP messages that are found in the STATION_OUTPUT_QUEUE:

Write (30)

Disableinput (33)

Make Station Not Ready (33)
Set Character (37)

Set Transmission (38)

i Set Logical Ack (41)

Reset Logical Ack (42)

Mull Station Request (44)
Set Sequence (45)
Disconnect (50)

GOSNy ES NN -
L]

—r

The Line Process interfaces with the Executive in 4 ways:

a. Common Data Structure =~ Line/Station tables <can be
accessed by the Executive and the Line Process. See
the Line & Station Tables section.

be Line Process Start Mailbox = This Mailbox: Llocated at
segment O090H offset DU46H and is used to pass Line
Table pointer to the Line Process during the

initialization time.

. Station Output Queuwe = This Queue holds all the
messages for each station. Four variables 1in the
Station Table support this gueue, See station table for

details,
G Result Queue - The Result Queue (QID = 0050) is the
only way to get messages out to the host. The

Dispatcher module accepts the messages from this queue
and sends them to the IS{ HANDLER.
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bo5.2 LINE_PROCESS DATA STRUCTURE

The pointer of the LINE TABLE passed to the Line Process
via Start Mailbox located at segment 0090H offset 0046H
during initialization time.

The LINE_TABLE is used as the primary method which the Line
process finds the <configuration of the Line. A pointer
within the LINE_TABLE points to the first STATION_TABLE.
Each STATION_TABLE has a pointer to the next STATION_TABLE.
At the last STATION_TABLE the pointer is "0".

4,16 INTTIALIZATIOK SEQUENCE
This section describes the initjalization sequence of the
ORS DLP. In order to bring the ORS DLP from a state where

firmware is fully operational, the following functions and
sequence of functions have to be performed.

4.6.1 RESET SEQUENCE

Master Clear signal from the DLL bus will invoke the Reset
sequence. Reset sequence consists of five major functions:

a. Unconditional suspension of any operation in progress.
b. Invoke Self Test.,

€. Store the result of the Self Test in the diagnostic
registers.

do Initialization of EXECUTIVE data structure and
peripheral chips.

e, Wait for Tirst message from the host.

)

A succesful completion of the first four functions brings
the OKS dLP into a Reset State.
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bob.? START SEQUENCE

Start sequence is defined as a sequence of events that will
bring one of the 0ORS DLP Llines from a Reset State to a Line
Operational State.! The sequence of events are supervised by
the host. The events are various messages initiated by the
host. The following chart gives the sequence of events and
their responses:

+== %% RESET STATE *% =S==-=ssss- oo oo oSS sssS=csroosoS=IxTsSoSoossz=ck
| road LINE_TABLE (Function 71, Variant 01) |

| START (Function 71, Variant 05) |
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bhobo? START SEQUENCE (Continued)

In order to bring a Station from non operational state to
an operational state, the following sequence of events have
to be followed.

= %« Line Operational State *#% —=e-cececcocnceccccmr e cncc e I
MCS STATUS CHANGE (Function 66) |

—
il

| kkkkkk Linz and Station in Operatlonal state *#xkkkk ]
*:::Z:::::::::::::::==:::.‘::=:2:2:2:=:::::=::::::::::‘.::2::::::::;::‘k
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t.7 CLEAR SIGNALS

This section defines the Operating Firmware behavior after
receiving any of the following clear signals:

PUPCLR = Power Up Clear

This Clear will force the Microprocessor 1into reset
mode s The Microprocessor will initiate Self Test and
upon successful completion of the Self Test, the
Operating Firmware will be initiated.

MASTRCLR = Master Clear

If the "selective Clear” jumper is in, then the Clear
will force tne Microprocessor into reset mode. The

Microprocessor will initiate Self Test and upon
successful completion of the Self Test, the Operating
Firmware will be initiated. 1f the “Selective <Clear

Jumper” 4is out, then the Clear will force a Non
maskable interrupt. The Operating Firmware will be
initiated.

LCLCLR - Local Clear
This Clear will force the Microprocessor into reset
mode., The Microprocessor will initiate Self Test and
upon successful completion of the Selt Test, the
Operating Firmware will be initiated.

SELCLR - Selective Clear

This Clear will force a Non maskable interrupt. The
Operating Firmware wilkl be initiated.
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5 SELF TEST
The ORS OLP employs a Self Test function with two methods
of initiation and two methods of reporting the
functionality of the GRS DLP. The two initiation methods
are:

a. Reset
b. Execution of Self Test 1/0 opcode.

The ORS DLP will generate reset on receipt of any of the
following signals:

a« Frontplane Clear (pushbutton)
b. Power-Up CLear

Ce Master Clear (Jumper selected)
d. DLI State Machine Parity Error
e, Local Clear

The reset will initialize the DLI state machine, reset the
8086 microprocessor, SCC and CI0 chipse. The 8086 will
restart execution from the Dbootstrap Lloader (address
FFFF:0000).

The ORS DLP will also receive a Selective Clear which is
fed to the LLEAR PAL, and upon reception of this clear, the
microprocessor willlL be interrupted by a non-maskable
interrupt. The non-maskable interrupt vector points to the
Operational Firmware entry.

ALl clears are latched by the CLEAR PAL, The CLRCLRS
register clears ali the active Latches in the PAL.

Master clear is configured as a jumper option.. When the
jumper is installed, it will cause a reset. When it is not
instalied, a non-maskable interrupt will take place.

After initialization of the Self Test, the ORS DLP will
disable 1its peripheral and the DLI interfaces until such
time when the ORS pLP passes its Self Test. A status of
zero and LCPCON/DO is presented to the backplane whenever
the ORS DLP is addressed by the Host,.
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5 SELF TEST (Continued)

Upon successful or unsuccessful completion of the Self
Tast, the Operational Firmware will be restarted and the
results will be lLloaded into ORS DLP status register. There
are two /0 opcodes avalaible to read the Self Test
resalts:

a. Self Test Status 1/0 aescriptor
b. .Get Status I/0 aescriptor

The top frontplane red LED indicates the status of the Self
Test. The LED is on whan the Self Test is in progress or a
failure is detected. When the LED is off, it will indicate
successful completion of the Self Test, The operating
firmware examines the the result of Setf Test. If
succsessful, the 533 ms cycle olinking will be initiated.

The execution time of the ORS DLP Self Test shall not
exceed 5 seconds. ‘

see Get Status and Self Test Status operations. The
following table shows the ORS DLP Self Test result codes.

80846 test failure .

i O | |
| 0002 | ¢I0 #1, 2 test failure |
] 0003 | SCC #1, 2 test failure |
| 0004 | PIC test failure |
| GunsS | PIT test failure i
| 0006 | RAM first 64K failure |
| 0097 | RAM failure ‘ I
| 00N8 | Interrupts failure |
| 0039 | HOP/DLP init failure I
| D0lu | OLI state machine failure I
| 0011 | bual port RAM failure |
| 0012 | DLL Host pointer failure |
! 0013 | DI LPw failure : |
| 0014 | oLI V.P. failure |
] D015 | oLI burst counter failure i
] 0020 | RAM refresh failure " |
| 8021 | Unexpected int failure |
! 03c2 | Non Muskabie interrupt failure ]
| DO7A | Self test successful complete |
Kmmm o e m—— m - —— e ————— m————————— *
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