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INTRODUCTION 

This specification describes the Data Comm Data-Link 
Processor, ORS DLP, which controls information transfer 
between a host system and one to four data communication 
lines. 

The OR5 OLP is compatible with systems conforming to the 
requirements of SDS 2399 6028 (DCP). 

This specification describes functions unique to the Data 
Comm !)LP.L Common OLP functi_ons are described in SOS 
2323 7381 (DLP subsystem). 

The Data Comm Data Link Processor is subsequently referred 
to simply as ORS OLP or ORS DLP (Low Cost Data Comm>a 

RELATED DOLUMENTS 

2323 7381 
2323 7399 

DLP Suosystem 
Message-Level Interface 

GENERAL DESCRIPTION 
-------,----- --- --- -
The ORS OLP is used to control 1 to 4 low to medium speed 
data comm lines or a single broadband data comm line of 56K 
bits per second. The ORS OLP 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 f ir~w3re is composed of several concurrent 
processes which intercommunicate via shared data 
structures, mailboxes and message queuesa The MLI_HANDLER 
together with the OP_HANDLER control the low level 
communication protocol between the ORS DLP and the host. 

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



BURROUGHS CORPORATION 
SYSTEMS DtVELOPMENT GROUP 
PASADENA PLANT 

+--------------
' 1990 9779 

+----~--------------------+ 
I 
I OFF-LOAO READER SORTER DLP 
I 

COMPANY 
CONFIDENTIAL 

+----------------------------------------
ENGINEER I NG DESIGN SPECIFICATION Rev. B Page 5 

3 

3. 1 

3. 1 .1 

GENERAL DESCRlPTION (Continued) 

The ~LI_HANDLER also performs all of the ORS DLP I/O 
operations which are described in the MLI_HANDLER section. 
The ISC process controls the ISC level of the subsystem 
which is described in the Connection Protocol section. The 
EXECUTIVE process controls the DCP level of the subsystems 
The DCP Message format section describes the DCP protocol. 
The EXECUrIVE performs all of the ORS OLP high-level 
data-communication functions and complies to the DCP 
protocol. 

Each line is governed by an individual LINE_PROCESS which 
r~presents the data comm protocol. The LINE_PROCESS 
communicates with the EXECUTIVE via two message queues and 
shared ddta structure. The LINE_PROCESS code and data are 
loaded as needed (see section 4.b). Up to four 
LINE_PROCE~Ses may be running at the same time. 

HARDWARE RESOURCES OF THE ORS OLP 

DLI BUFFER 

The DLI buffer is a 4K x 17 array used to buffer data 
between the host and the microprocessor. This static RAM is 
only word addressable and should not be accessed with odd 
addresses. This RAM array occupies memory addresses @800JO@ 
- @81FFF@.r 
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3. 1 .. 2 DLISEL REGISTER 

DLISEL is a pseudo read only register that occupies memory 
mapped I/O address @88024@. The following chart defines 
each bit in this register: 

OLISEL register <Read only) 

lab c def g hi J k x l l l ll 
-------~----------------------~---~---------------

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

b CONNECT 
A low on this bit indicates that the ORS DLP is 
connected to the host. 

c LOCAL/ 
A low on this bit indicates that the ORS DLP is 
in maintenance mode. 

d AF 
Synchronized STIOL. 

e TERM 
Backplane terminate signal. 

f UPMESS 
Microprocessor generated flag indicating a new DLlOP. 

g STOPBDEL 
Indicates end of burst. 

h DLIMESS 
DLI state machine flag indicating completion of DLIOP. 

1 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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DLISEL REGISTER (Continued) 

k I OS ND/ 
When this bit is low and the ORS DLP is connected, it 
will denote that the ORS DLP is driving the DLI data 
bus. If this bit is hi~h, the ORS DLP receives data from 
the host. 

l DLISTATD-DLISTATA (U6-D1) 
OLP status is present on the DLI backplane. 
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-------------------~-------------~-------------------

ADSEL REGISTER 

ADSEL is a pseudo read only register that occupies memory 
mapped I/O address @8802C@. The following chart defines 
each bit in this register: 

ADSEL regist~r (Read only) 

I X X X X X X X X a b c d e f g h I 
------------------------~-------------------------. . 

a VPERRP 
DLI buss parity error. High true. 

b DLIPARER 
DLI microstore parity error. High true. 

c NEQZERO 
Low inaicates no LPW error. Valid only when all data and 
LPW words have been loaded into LPW accumulator. 

d PER/ 
Low 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. L 4 RBTSEL REGISTER 

RBTSEL is a pseudo read only register that occupies memory 
mapped I/O address @8802A@. The following chart defines 
each bit in this register: 

RBTSEL register (Read only) 

la a a ab XX X cc cc cc c cl 
--------------------------------------------------

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 
emergency service. 

c BRSTCNTnn 
Eight bits of the ORS DLP Burst Counter. 

IDSEL REGISTER 

IDSEL is a pseudo read only register that occupies memory 
mapped I/O address @d8040@. The following chart defines 
each bit in this register: 

IDSEL register (Read only) 

IX XX XX XX)( a a a a a a a al 
- ------ ..,,,.,..,.. --- .... ------ .... ----- --- ---,- ----------,-- ---- """".,,,....,. -

a IDnn 
OCDLP jumper selectaole type ID. 
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3 .. 1 "6 HPTRi..D REGISTER 

HPTRLD i:s a pseudo write only register that occupies memory 
mapped IIO address @88048@. The following chart defines 
each uit in this register: 

HPTRLD register CWri~e only) 

------------------~-------------------------------
IX XX X ci a a a a a a a a a a al 

----------~---------------------------------------

a HPTRnn 
Twelv~ bits of data that are loaded into the host 
Pointer Register to address the DL! buffer. 

HPTRSEL REGISTt.R 

HPTRSEL is a pseudo write only register that occupies 
memory mapped 110 address cl8804C@. The following chart 
defines each bit in this register: 

HPTRLD register (Read only> 

------------~-~-----------~---~---~--------~-~----
IXX XX a a a a a a a a a a a al 

- ----- --·-"""' -- ,_...., -- =- - - -- -- - - - """" --- --- ---.------- -- .... --.-- - -

a HPTRnn 
Twelve bits of address read from the Host Pointer 
Register. 

--Burroughs Prior Written Consent Required For Djsclosure Of This Data--



BURROUGHS CORPORATION 
SYSTEMS D~VELOPMENT GROUP 
PASADENA PLANT 

+--------------
! 1990 9779 

+-------------------------+ 
I 
I OFF-LOAD READER SORTER OLP 
I 
+--------------------~----~--------------COMPANY 

CONFIDENTIAL ENGINEERING ~ESIGN SPECIFICATION Rev. B Page 11 
------------------------------------------~-------~---------------------

BRSTCNTW REGISTER 

BRSTCNTW is a pseudo write only register that occupies 
memory mapped IIO address @88046@. The following chart 
defines each bit in this regjster~ 

BRSTCNTW register (Write only> 

I X X X K X X X X a a a a a a a a I 

a BRSTCNTn 
Eight bit value that i~ loaded into the DLI Burst 
Counter. Value loaded = Desi red value + 1. 
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3 .1. 9 STSEL REGISTER 

STSEL is a pseudo wri~e only register that occupies memory 
mapped IIO address @88010@. The following chart defines 
each bit in this register: 

STSEL register (Write only) 

-------------------------------------------~------
I X X X X X X a b X X c X X X d e I 

a RDSPLY1 
A hi~h will extinguish the LED-1. 

b SDSPLY1 
A high will turn on the LED-1. 

c ST!>EL 
Output enable for condition select FPLA.DLI 

NOTE: This bit must be set low for proper microsequencer 
operation. 

d LOO PST 
This bit is used to enable Loop mode test through the 
OLI Send/Receive registers. 

NOTE: This bit must be set low for proper DLI operation. 

e : DSPLY2 
This bit controls the LED-2. 
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3.1.10 REQSEL t(EGISTER 

REQSEL i~ a pseuao ~ri~e only register that occupies memory 
mapped I/O address @8801E@. The following chart defines 
each bit in this register: 

REQSEL register (Write only) 

I X a b c d e f X X X X X X X X X I 
----- --- --.-- ..,.,. ............... ---- --- -----.-- --- -.--,-- -- ----1- ---- -

a SETREQ 
A high will cause the ORS OLP request to go true. 

b SETEMR 
A high witl set the emergency request. 

c RSTEMR 
A high w1ll reset the emergency request. 

d RSTIOSND 
A high will make IOSND false. 

e CLRREQ 
A high will inactivate ORS DLP request. 

f SETI OS NO 
IOSND will go true when this bit is set high. 
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----------------------------------------------------------~-------------

3.1.11 LDDL!REG REGISTER 

LOOLIREG is a pseudo write only register that occupies 
memory mapped 1/0 address @8801C@. The following chart 
defines each bit in this register: 

LDDLlREG register (Write only) 

I x x x x x x x x x x x x a 1 b x I 

a VPERRCLR 
Clear DLl data path parity error flag. Must be kept 
high to ena~le vertical parity checking. 

b CLRBR:>T 
Setting th1s bit low will clear the Burst flip 
flop. Must be set high to allow burst to be enabled. 

STllTWRT REGISTER 

STATWRT is a pseudo write only register that occupies 
memory mapped I/O address @8801A@. The following chart 
detines each bit in this register: 

STATWRT register <Write only) 

I X X X X X X X X X X X X a a a a I 

a STATnn 
A wri~e to this register will allow data on the low 
four oits of the microprocessor data bus to be written 
into the Dll Status Register. 
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3.1.13 DLIOPs - DLI OPCODES 

Th~ 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_HANDLER issues DLI 
operations (DLIOPs>, which are adddresses to the DLI state 
machine, and sets the flag UPMESS which is fed into the DLI 
state machine condition log1c. The DLI state machine clears 
the flag UPMESS and carries out the operation. The DL10Ps 
are loaded in the DOPSEL pseudo register, which is in the 
address ~88042@ and has the following format: 

DO~SEL Register (Write only) 

----------------~---------------------------------
Ix xx xx xx x DD DD I UR Pl 
----~---------------------------------------------

x - dont care 

O - 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 
OOPSEL register. 

R - RDL!MESS. This b1t when set high will reset the DLI 
state machine message bit (DLIMESS). 

P - RPARER. This high true bit will reset the microstore 
parity error flag. 
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3.1.13.1 DLI STATE MACHlNE OPCODES (DLIOPs) 

The following DLIOPs are avaliable to the user: 

~0@ - SEND STROoE_READ Loads data into the send register 
and LPW accumulator, increments RAM address and 
burst counter, sends a DLP strobe and sets DLIMESS. 

@1@ - 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. 

@2@ - Sl~D STROBE Sends a OLP strobe and sets DLIMESS. 

~3@ - SEND_LPW_STROBE Sends LPW via send register, sends 
a DLP strobe, and sets DLlMESS. 

w4@ - LUAu_SEND_REG Loads send register and LPW 
accumulator from RAM, increments RAM address and 
burst counters, and sets DLIMESS. 

@5@ - MOVE_PECElVt_REG Loads RAM and LPW accumulator 

i:il6@ -

@l@ -

from rec~ive register, increments RAM address and 
burst counter and sets DLIMESS. 

MOVE L P~J Loads contents of LP~J into RAM, -
increments RAM address and burst counter and sets 
DLIMESS. 

LOA O LPW Loads LPW accumulator from RAM, -increments RAM address and burst counter and sets 
DLIMESS. 

@8@ - WAIT_AF Looks for host strobe and when found sets 
DLIMESS. 

@9@ - WAIT_CONNECT Looks for host connecting and when 
found sets OliMESS. 

@A@ - NO OPERATION Idle state. 

~B@ - REAu_BU~ST 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 DLIMESS. 
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3 • 1 • 1 3 • i1 DLI STATE MACHINE OPCODES (DLIOPs) (Continued) 

wC@ - WRITE_8URST Sets burst flip-flop, loads 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 DLlMESSa 

@O@ - READ_HOST_POlNTER Enables RAM address counter so 
that microprocessor can read its contents. 

Upon completion of the OLIOP, the state machine sets 
DLIMESS which provides an interrupt to the microprocessor. 
After the initial DLIMESS interrupt, the DLIMESS acts as a 
status flag to tne microprocessor. 
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3 .. 1.14 IIO PORT MAP 

The following table shows all the ports in the ORS DLP 
subsystem. 

IIO Port Map 

*-----------------------------------------* 
I ADDRESS I DEVICE l CHANNEL I FUNCTION 
*-----------------------------------------* 

0040 SCC1 B I Control 
0042 SCC1 8 I Data 
0044 SCC1 A I Control 

I 0046 I SCC1 I A I Data I 
!-----------------------------------------! 
I 0048 I S~C2 I 8 I Control I 
I 004A I SCC2 I B I Data I 
l 004C I SCCZ I A I Control I 
I 004E I SCC2 I A I Oata l 
!-----------------------------~-----------! 
I 0050 I C!il.)1 I C I Data I 
I 0052 I U01 I B I Data I 
l 0054 I C:l.01 I A I Oata I 
I 0056 I uo·1 I I control l 
!-------------------------------------~---! 
I 0058 I CI02 I C I Data I 
I OOSA I Cl02 I B I Data I 
I DOSC I CI02 I A I Oata I 
I U05E l Cll02 I I Control I 
!-----------------------------------------! 
' 0060 I PIC I I AO = 0 I 
I 0062 A PIC I I AO = 1 I 
!-----------------------------------------! 
I 0068 I PIT I 0 I Data I 
I 006A I PIT I 1 I Data I 
I 006C I PIT I 2 I Data I 
I 006E l PIT I I Control I 
!-----------------------------------------! 
I 0070 l PERCLR/ I I CLR RAM PERI 
*-----------------------------------------* 
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3.1.L15 

The following diagram shows the ORS DLP Memory map. 

FFFFF *----------------------------• 
I EPROM 2 j 

FOOOO !----------------------------* 
l EPROM 1 I 

EuUOLl 1----------------------------1 
I EPROM 0 I 

OOOQO •-----~----------~------~----• 

·----------------------------· 
MEMORY MAPPED 1/0 

6 8 u 0 0 * - - -- - - - - - - - - - - - - -- - -- - -,- - - - - * 

81 fFF *-------------------;---------* 
DUAL PORT RAM 

80000 *-----~-----~----------------* 

7Ffff •----~~----------------~-----• 

DYNAMIC 

RAM 

ooouo ·---------------------~------· 
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INTERRUPT VECTOR TABLE 

The following table shows the conf1guration 
Interrupt Vector fable in the ORS DLP. 

of the 

ADOR INT uEC INT HEX 

+-------------------------~---------------+ 
000 I Divide by zero I ff OUO 

!-----------------------------------------! 
004 I Trace Trap I # 001 

1---- ---- -------- -- --- -- --------;---- ------1 
008 I NMl Interrupt I # 002 

1-----------------------------------------1 
OuC I INTO lnterrupt I # 003 

!-----------------------------------------! 

!-----------------------------------~-----! 
080 I ML! interrupt I fl 032 

!--------------------------------~--------! 
084 I Tick Interrupt I # 033 

!-----------------------------------------! 
088 I Line 0/1 Interrupt l # 0.34 

!----------------------------------~-~----! 
08C I Line 2/3 Interrupt I # 035 

1------------- ----:-----------------------! 
090 I Line 0/1 Interrupt I # 036 

!-----------------------------------------! 
094 I Line 213 Interrupt I # 037 

!-----------------------------------------! 
098 I Reserved I # 03 8 

!--------------------------~--------------! 
09C l Reserved I # 039 

!----------------------------------~------! 
GAO I VRTX Interrupt I # 04 Li 

!-----------------------------------------! 

!-----------------------------------------! 
200 I VRTX Configuration Table I # 128 

!-----------------------------------~-----! 
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3a 1 .16 INTERRUPT VECTOR TAdLE (Continued) 

!-----------------------------------------! 
G240H I Line 1 Transmit Vector I # 144 90H 

1------ --,----,-- ----- ------------------,----I 
0248H I Line 1 Transm~t Exception Vector I # 146 92H 

!-----------------------------------------! 
0250H I Line 1 Receive Vector I fl 148 94H 

1-----------------------------------------1 
0258H I Line 1 Receive Exception Vector I # 150 96H 

!-----------------------------------------! 
uLoDH I Line D Transmit Vector I # 152 98H 

1-----------------------------------------1 
(i268H I Line 0 TransmH Exception Vector I # 154 9AH 

!-----------------------------------------! 
0270H I Line 0 Receive Vector l # 156 9CH 

1-----------------------------~-----------1 
0278H I Line 0 Receiye Exception Vector I # 158 9EH 

1------------ ---,- -;--- -- - -- ----- -- ---------I 
0280H I Line 3 Transmi:t Vector I II 160 AOH 

!-----------------------------------------! 
02881-1 I Line 3 Transmit Exception Vector I # 162 ,A,2H 

!-----------------------------------------! 
0290H I Line 3 Receive Vector I # 164 A4H 

--~--------------------------------------! 
0298H Line 3 Receive Exception Vector I # 166 A6H 

---------------------------------~-------! 
02AOH Line 2 Transmit Vector I # 168 A8H 

-----------------------------------------! 
U2A8H Line 2 Transmit Exception Vector I # 170 AAH 

-----------------------------------------! 
u2srH Line 2 Receive Vector I # 172 ACH 

---------------------~-------------------! 
n2B8H Line 2 Receiye Exception Vector I # 174 AEH 

-----------------------------------------! 
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3.1.fo INTERRUPT VECTOR TABLE (Continued) 

, _________________________________________ , 
0340H I Line 1 ClO Vector #0 I fl 208 DOH 

!--------------------------~--------------! 
0.)48 H I Line 1 l.10 Vector ti 1 I # 210 D 2H 

!-----------------------------------------! 
03 50 H I Lin~ 1 CIO Vector #2 I ti 212 D4H 

!-----------------------------------------! 
0358H I Line ·1 CIO Vector #3 I # 21 4 D6H 

1----- - --- -- ---- - - - ------ ---.-- -,---.. - -------1 
03 60 H I Line 0 CIO Vector #0 I fl 21 6 D8H 

!-----------------------------------------! 
u3o8H I Line 0 CIO Vector #1 I # 218 DAH 

1---------,- ---- -- - - - ----- ----- - ------ -----1 
Li370H I L1ne '.) CIO Vector Ii 2 l # 220 D CH 

!-----------------------------------------! 
0378H I Line 0 CIO Vector #3 I ti 222 DE H 

!----------------------------------~------! 
0380H I Lin~ 3 CIO Vector #0 I # 224 EOH 

!-----------------------------------------! 
03 88 H I Line 3 Cf O Vector fl 1 I II 226 E2H 

!--------------------------------------~--! 
03YOH I Line 3 CIO Vector #2 I ti 228 E4H 

!-----------------------------------------! 
u398H I Line 3 Cl 0 Vector #3 I # 230 E6H 

!----------------------------------~------! 
03AOH I Line 2 CIO Vector #0 I # 232 E8H 

!-------------------- --------------------! 
f13A8 H I Line 2 CIO Vector ti 1 I # 234 EAH 

!-----------~-----------------------------! 
03BOH I Line 2 CIO Vector #2 I # 236 ECH 

!-----------------------~-----------------! 
0388H I Li.ne 2 ClO Vector #3 I # 238 EEH 

!---------------~----------------------~--! 

!------------------------ ----------------! 
03FCH I I II 255 fFH 

+-----------------------------------------+ 
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----------------------------------------------------------------~-------

3.2 OPERATIONS 

OVERVIEW 

To initi~te an operation, the host sends the ORS DLP an I/O 
descriptor and a descriptor link.i The I/0 oescriptor 
specjfies the type of operation to be performed as well as 
varinus parametric information. 

After reception of an I/O descriptor and descriptor link, 
the ORS DLP will make a transition to one of three MLI 
states: 

Result l)esc: 

Disconnect: 

Idle: 

This state transition indicates that the ORS 
OLP is immediately returning a result 
descriptor for the operation (e.g. because 
it detected either a vertical or longitudinal 
pari~y error in the I/O descriptor or 
descriptor link). 

This state transition indicates that the ORS 
DLP cannot accept any more operations at this 
time and that the I/0 desLriptor and 
descriµtor link 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/O descriptor and 
descriptor link were received without parity 
errors. 

Note: If the ORS DLP detects a vertical parity error on 
the first MLI word of the I/0 descriptor, which 
contains the "Number of Additional Words" field, it 
will immediately make a transition to the MLI "1/0 
Descriptor LPW" state. 

Upon termination of an operation, the ORS OLP returns a 
result descriptor (which contains information indicating 
the status of the operation including, but not limited to, 
exception conditions) to the host. 

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



+--------~-----
1990 9779 

BURROUGHS CORPORATION 
SYSTEMS DEVfLOPMENT GROUP 
PASADENA PLANT 

+-------------------------+ 
I 
I OFF-LOAD READER SORTER DLP 
I 

COMPANY 
CONFIDENTIAL 

+----- ---------------------------~------
ENGl NEER iNG DESIGN SPECIFICATION Rev. B Page 24 

-----------------------------~------------------------------------------

3 • 2 • 1 DESCRIPTOR MANAGEMENT 

When a host connects to the ORS OLP, the ORS OLP may be 
found in one of two distinct states, either ready to 
receive a new descriptor or busy. When STC=3CIDLE), the ORS 
DLP will cooperate in the transfer of a new I/O descriptor. 
When STC = 1 (DISCONNECT) or STC = 5(RECONNECT), the ORS OLP 
is busy performing some previously initiated operation. 

The ORS DLP is capJble of handling only one I/O aescriptor. 
When an I/O descriptor is accepted by ORS OLP, it will 
continue to accept operations, but the only valid operation 
at this time is CANCEL. 

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

If the ORS OLP detects an MLI vertical parity error, an MLI 
longitudinal parity error, or invalid information in a 
descriptor sent by the host, the ORS OLP 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 itself free to 
accept new descriptors. 

When an operation is received by the ORS OLP 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 I/O 
aescriptors. 

If the ORS DLP finds a descriptor that needs attention, the 
ORS DLP checks to see if the host is still disconnected. 
If so, the ORS DLP goes busy by setting STC=1CDISCONNECT). 
The ORS OLP will be busy and will not be available for new 
descriptors until the current descriptor has completed 
execution. 
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-----------~---------------------------------~--------------------------

LIO DESCRIPTOR - KESULT DESCRIPTOR N0TATION 

TIO aescriptors and result descriptors are data structures 
which contain multiple component fields. These fields are 
mapped i~to a sequence of MLI words. An MLI word is 16 
bits wide. The mapping between fields and MLI words is 
shown below. 

Word # 

A A A A 
8 4 2 1 

8 B 8 B 
8 4 2 1 

c c c c 
8 4 2 1 

0 D 
8 4 

D 
2 

0 
1 

*------------------------------------------------* 
I Field-Name Line I 
!================================================! 
I field-Letter I Field-Value Line I 
*-----------------------------------~------------* 

A particular field is defined by the following notation: 

w : " f i .e l d N a in e " : W o r d C x ) [ y ; z J 

w: The letter "w" is used to cross-reference to 
the verbal description of the field with its 
position in the associated diagram. Subfields 
of fi~lds are not assigned individual field 
letters. 

Field Name: The name assigned to the field. 

word <x>: 

[y:zJ: 

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

The field starts at tht: bit labeled "y" and 
is "z" bits wide. 

Portions of MLI worJs which are marked as either "(Not 
Usea)" or "(NU}" must be zero. 

Integer fields are binary with the left-most bit <in the 
sense of the diagrams in this do~ument) 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 I/0-DESCRIPTOR FIELDS 

Except for a few common fields, the 1/0-descriptor fields 
are different for the individual operation types. The 
me a n i n g o f c o mm o n f 1 :e l d s i s d i s c u s s e d i n t h i s s e c t i o n , 
while the actual I/0-descriptor definitions are listed in 
section 3.2.S (Operation Summary) and section 3.2.8 
(Individual Operatiun Types). 

Common T/0-aescriptor fj~ld definition: 

Word: 1 

Word: 2 

A 
6 

A A A 8 
4 2 1 8 

8 B 
4 2 

8 
1 

c 
8 

c 
4 

c 
2 

c 
1 

D 1) 

8 4 
D 
2 

I) 

1 
*------------------------------------------------* 
I 0 per at i :on I I Sub 0 p I I R e s e r v e d I 
!=========== /========== /=======================! 
l a a a a b b b b U 0 0 0 0 0 0 0 I 
·---------------------------------------~~~------· 
·----------------------------~-------------------· 
I L e n g t h I 
!================================================! 
le cc cc cc cc cc cc cc cl 
·--------------------------~---------------------· 

a: Operation: Word (1) [A8:4J 
This enumeration specifies the nature of the 
transfer whi~h may occur as part of the operation. 
actual data-transt~r values which can occur for 
operation type are listed in the sections dealing 
the individual operation types. The encoding of 
field is listed in the table below. 

·--------------~----------------------------· 
I Oata Transfer I Code I 
1===========================~======1========1 

I Read: ORS DLP --> Ho~t I 1u00 I 
I Write: Host --> OR:> DLP I 0100 I 
I Test: None I 0010 I 
·-------------------------------------------* 

b: Sub-Operation: Word (1) (88:4] 

data 
The 

each 
with 
this 

This hex field specifies the sub-operation to be 
performed. The actual sub-operation values which occur 
for each operation are listed in the section dealing 
with the individual operation types. 
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3.~.3 

3.Z.4 

COMMON IIO-DtSCRlPTOR FIELD~ (Cont1nued) 

c: Data Length: ..Jord (2) [A8:16J 
This integer specifies either 
required ~umber of bytes of 
operation. It does not apply to 

the maximum or the 
data transfer for the 
all operation types. 

COMMON RESULT-DESCRIPTOR FIELDs 

The meaning of common fields is discussed in this section, 
while the actual result-descriptor definitions are listed 
in section 3.2.5 (Operation Summary) and section 3.2.8 
(Individual Operation Types). 

Common res~lt-aescriptor field definition: 

Word: 1 

A A A 
8 4 2 

A B B B B C C C C 
1g4218421 

D D 
8 4 

O D 
2 1 

·------------------------------------------------* 
I Common Exceptions l 
!=============~==~~==============================! 
I - DE VP LP ET - IF IS - DA AE - LM EXI 

·---------------------------~--------------------* 
*------------------------------------------------· 
I Common Exceptions I 

Word: 2 !================================================! 
! WD - LG AM - AC - - I 

·---------~--------------------------------------· 

DE - Descriptor Error: Word C1> [A4:1J 

A TRUE value of this boolean indicates that the ORS OLP 
detected an error on the IIO descriptor link. This 
exception is reported with at least one other exception to 
inaicate type of errora 
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-------------------------------------------------------~-~--------------

3.2.4 COMMON RESULT-DESCRIPTOR FIELDs (Continued) 

VP - ML I Ve r t i ca l Pa r i _t y E r r o r : Wo rd < 1 ) [ A 2 ; 1 J 

A TRUE value of thjs boolean indicates that the ORS DLP 
detected a vertical parity error on an I/O descriptor, a 
descriptor link, or data sent from the host to the ORS DLP. 
If bad parity is detected on either an LIO descriptor or a 
descriptor link, DE 1oJill be indicated. If uad parity is 
detected on data transfer, DA will oe indicated. 

LP - MLI Longitudinal Parity Error (LPE): Word (1) (A1:1J 

A TRUE value of this boolean indicates that the ORS DLP 
detected a Longitud1nal parity error on an IIO 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) [88:1J 

A TRUE value of tni~ 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 
exception is reported in combination with DA. 

IF - Invalid Information: Word (1) [81:1] 

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

I~ - Incorrect State: Word C1) [C8;1J 

A TRUE value of this boolean indicates that a vald Op was 
received but the Op is not valid at this time because of 
the state of the ORS DLP. This condition will also cause a 
Dt result to occur. 
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COMMON RESULT-DESCRIPTOR FlELDs (Continued) 

DA - MU Data Error:: Word (1) [C2:1] 

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

AE - Access Error: Word (1) [C1:1J 

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

LM - ORS OLP Malfunction: Word (1) [02:1J 

the ope rat ion 
because of the 

A TNUE 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 Cl> [D1:1J 

A TRUE value of this boolean indicates 
occurred during the operation. At 
condition will be set. 

WD - Write Denied: Word (2) CA8:1J 

that an exception 
least one exception 

Thi.s bit 
operation. 

is set when ORS DLP denies a SEND-~~SSAGE 

LG - Mll Length Error: ~Jard (2) [82;1J 

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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3.12 .. 5 

COMMON RESULT-DESCRIOTOR FIELDS (Continued) 

Ai;J - AMR Error: Word (2) CB1:1J 

This bit 
operation. 

is set when ORS DLP denies a SEND-MESSAGE 

AC - AMR Cleared: Word (2) (C2:1J 

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

OPERATION SUMMARY 

The operation types 
followed by tables 
result descriptors. 
op-type order. 

Send Message: 

of the ORS OLP are summarized below 
which summarize the ORS OLP I/O and 

The operations are summarized in 

An operation of th1s type is used both to transfer a 
message from the host to the ORS DLP and to acknowledge 
messages which were previously sent from the ORS OLP 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 trom the host to the ORS DLP. 

Get Message: 

An operation of this type is used to transfer a 
from the ORS DLP to the host. It is discussed in 
GET MESSAGEs 

message 
section 
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3.2.) OPERATlON SUMMARY (Continued) 

Get AMR: 

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

Get Status: 

An operati9n of this type is used to transfer a status from 
the ORS DLP to the host. It is discussed in section GET 
STATUS. 1 

Cancel: 

An operatinn of this type is used to force the conditional 
termination of the "Get Message" operation which is 
currently in progress. It is discussed in section tANCEL. 

Test ID~ 

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

Self Test: 

An operation of this type is used to initiate the Self Test 
on the ORS OLP. 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 OLP to the host. For more information, 
refer to Self Test Status Section. 
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IIO DESCRIPTOR SUMMARY 

*-----------------------------------------* 
I I/O Jescriptors I Word 1 I Word 2 I 
1=====================1---------1---------1 
I Operation Type I A B C D I A B C D I 
I============-=====:::=== I =========·1 =========I 
I Send Message I 4 0 0 0 I l l l l I 
I I I I 
I send A MR I 4 1 0 0 r I 
I I I I 
I Get Message I 8 2 0 0 I I 
I I I 
I Get A 1vJ R I 8 0 0 I - - - -
I I l 
I Get Status I 8 E U 0 I - - - -
I i I 
I Cancel l 2 8 0 0 I 
I I I 
I Test ID I 2 C J 0 I 
I I I 
I Self Test I 2 2 u 0 I 
I I I 
I Self Test Status I 2 4 0 0 l 
*-----------------------------------------
0-F = The corresponding hexadecimal digit. 

= The word does not apply to the op type. 
l =Length in decimal. 
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3.2.7 RESULT DESCRIPTORS SUMMARY 

·-------------------------------------------------------------· 
I Result Descriptors I Word 1: Common Exceptions I 
l=====================l---------------------------------1 
I IAAAABBBBCCCCDDDDI I 
I Operation Type I 8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1 I Sum I 
1=====================1=================================1=====1 
I Send Message I 0 x x x x 0 0 x x 0 x x 0 0 x x I 2 I 
I I I I 
I Send AMR I 0 x x x x 0 0 x x 0 x x 0 0 x x I 2 I 
I I I I 
I Get Mes£age I 0 x x x x 0 0 x x 0 x x 0 u x x l 2 I 
I I I I 
I Get AMR I 0 x x x x 0 0 x x 0 x x 0 0 x x I 2 I 
I I I I 
I Get Status I 0 x x x x 0 0 x x 0 0 0 0 0 x x I 2 I 
I I I I 
I Cancel I 0 x x x 0 0 0 x x 0 0 0 0 0 x x I 2 I 
I I I I 
I Test ID I 0 x x x 0 0 0 x 0 0 0 0 0 0 x x I 2 I 
I I I I 
I Self Test I 0 x x x 0 0 0 x x 0 0 0 0 0 0 x I 2 I 
I I I I 
I Self Test Status I 0 x x x 0 0 0 x 0 0 0 0 0 0 0 x I 2 I 
·-------------------------------------------------------------· 

Sum = The total numoer of result-descriptor words. 
x =Either a 0 or a 1. 
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3 e (!. e 7 RESULT DESCRIPTORS SUMMARY <Continued) 

·------------------------------------------------~------------· 
I Result ~escriptors I Word 2: Common Exceptions I 
1=====================1-------------------~-------------I 
I IAAAA8BBBCCCCDDDDI I 
I Operation Type I 8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1 I Sum I 
1=====================1=================================1=====1 
I Send Message I x 0 0 0 0 0 x x 0 0 0 0 0 0 0 0 I 2 I 
I I I I 
I Send AMR I 0 0 0 0 0 0 0 0 0 0 x 0 u 0 0 0 I 2 I 
I I I I 
I Get Message I 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 1 2 I 
I I I I 
I Get AMR I 0 0 a 0 0 u 0 0 I} 0 0 0 0 0 0 0 I 2 I 
I I I I 
I Get Status I 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 j 2 I 
I I I I 
I Cancel I 0 0 0 J 0 (\ 0 0 a 0 0 0 0 0 0 0 I 2 I 
I I I I 
I Test to I 0 1 O 0 1 1 0 1 x x x x x x x x l 2 I 
I I I I 
I Selt Test ! 0 0 CJ 0 G 0 0 0 0 0 0 0 0 0 0 0 l 2 I 
I I I I 
I Self Test Status I 0 0 0 u 0 0 u 0 x x x x x x x x I 2 I 
·---------------- ------- - - -- - ----- ------.---------- ------- --- --* 

x =Either a 0 or a 1~ 
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3.2.6 

3.2.8.1 

INDIVIDUAL vPERATION TYPES 

SEND MESSAGE 

A "Send Message" operation is used to transfer a message 
from the host to the ORS OLP. 

Acceptan1.e of a "Send Message" operation causes the ORS OLP 
to allocate a buffer. If the ORS DLP cannot accept the 
message, WD and AM exceptions will be returned. 

TIO-descriptor definition: 

Word: 1 

A A A A 8 B B B c c c C D D D D 
8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1 

·------------------------------------------------· 
I Op Type I! Sub op 11 I 
I=========== !========== !=======================! 
I o 1 o o o o o o o o o o o o o o I 
·-------------------------~----------------------· 
·----------------~-------------------------------· 
I L e n g t h I 

Word: 2 !================================================! 
I n n n n n n n n n n n n n n n n I 
·------------------------------------------------* 

n: Data Length: Word (2) [A8:16] 
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 aid will return DE, IF, and LG exceptionsa 
If the actual messa~e length 1s different from the 
specified in the Data Length fiela, a LG length 
ex 1c e pt ion w i l l be re t urned. 

Note: The minimum A to 8 address difference should not be 
less than 18 bytes. This is a software requirement. 
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3.2 .. 8.1 SEND M~SSAGE (Continued) 

Result-descriptor detinition: 

A A A A B 8 B 8 C C C C D D LJ 0 
8 4 2 1 ~ 4 2 1 8 4 2 1 8 4 2 1 

*------------------------------------------------* 
I Exceptions I 

Word: 1 !================================================! 
I 0 DE VP LP ET 0 0 IF IS 0 DA At 0 0 LM EXI 
·------------------------------------------------· 
*-------------------------------------~----------· 
I Exceptions I 

Word: 2 !================================================! 
I WD 0 0 0 0 0 LG AM 0 0 0 0 0 0 0 0 I 
*------------------------~-------------~---------* 

DE Descriptor Error Word(1) CA4:1J 
VP Ml I Vertical. Error Word(1) [A2:1J 
LP MLI Longitudinal Error WordC1) [A1:1J 
ET Early Termination Word(1) [ 88: 1J 
IF Invalid Informati<rn lJordC1) [81:1J 
IS Incorre1..t State Word( I) [C8:1J 
DA MLI Data Error Word<1> CC2:1J 
AE Access Error Word C 1 ) CC1:1J 
LM ORS OLP MalLrnction Word(1) [02:1] 
EX Exception WordC1) [D1:1J 
LG MLI Length Error WordU) [82: 1J 
w l) Write Denied Word(2) [ A8: 1J 
AM AMR Error Word CZ) [81:1] 
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3.2.8.2 SEND AMR 

A 11 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 load the Thi rd Access Mask 
pseudo register wi~h 3 word Vcilue. 

I/0-uescriptor definition: 

A A A A B B 8 B C C C C D D D D 
8 4 2 1842184218421 

·----------~-------------------------------------· 
I Op Type II Sub op II I 

Word: 1 !=========== /========== /=======================! 
I o 1 o o u o o 1 o o o o o o o o I 
* - ------- - - --------:--------:--~--------------------- * 

Result-descriptor uefinition: 

Word: 1 

A A A A 8 8 8 B C C C C D D D D 
8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1 

*----------------~-------------------------------· 
I Exceptions I 
l================================================l 
I 0 DE VP LP ET 0 0 IF IS 0 DA AE 0 0 LM EXI 
·-----------------------------------~------------· 
*-----------~-------~-------------------------~--* 
I Exceptions I 

Word: 2 !================================================! 
I 0 0 0 0 0 0 0 0 0 0 AC 0 0 0 0 0 I 
·------------------------------------------------· 

DE Descriptor Error Word<1> [A4: 1J 
VP MLI Vertical Error Word Cl) [A2:1J 
LP ML! Longitudinal Error WordC1> [A1:1J 
ET Early Termination word(1) ( 88: 1J 
IF Invalid Information WordC1 > [B1:1J 
IS Incorrect State WordC1> [C8:1J 
DA MLI Data Error Word ( 1 ) [C2:1J 
AE Access Error Word C'l) [C1:1J 
LM 0 RS OLP 1Yialfunction Word(1) [02: 1J 
EX Exception Word( 1) [D1:1] 
AC A MR Clear~d Word(2) [CZ: 1J 
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GET MESSAGE 

A "Get Message" oµeration 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 is a "No 
Time_Out" operation which can be terminated by either send 
data to the host or execution of a cancel operation. 

I/0-descriptor definition: 

A A A A 8 8 8 B C C C C 0 0 D D 
8 4 2 1 8 4 2 18421 8 4 2 1 

*------------------------------------------------* 
I Op Type I I Sub op II I 

Word: 1 !=========== /========== /=======================! 
11ooooo1 o o o o o o o o DI 
*------------------------------------------------* 
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GET MES~AGE (Continued) 

Result-descrjptor definition: 

A A A A B B 8 8 C C C C 0 D D D 
8 4 2 1 8 4 2 1842184 2 1 

*-----------------~---~--~-----------------------* 
I Exceptions I 

Word: 1 !================================================! 
I 0 DE VP LP ET 0 0 IF IS 0 DA AE 0 0 LM EXI 
·----------~-------------------------------------· 
·------------------------------------------------· 
I Exceotions I 

Word: 2 !================================================! 
I o o o u o o o o a o o o o o o o I 
*--------------------------~---------------------· 

DE Descriptor Error WordC1> [A4:1J 
VP MLI Vertical Error Word(1) [A2:1J 
LP MLI Long i tu din al Error WordC1> [A1:1J 
ET Early Termination wordC1 > [88:1J 
IF Invalid Information Word<1> [B1:1J 
IS Incorrect State Word(1) [C8:1J 
DA MLI Data Error Word(1) [C2:1J 
AE Access Error Word<1) [C1:1J 
LM ORS 0 LP 1v1alfunction Word(1) [02:1] 
EX Exception Word(1) [D1:1J 
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3.2.8.4 GET AMR 

A "Get AMR" operation is used to transfer all 17 Access 
Mode pseudo registers to the host, total of 51 words. 

I/0-descriptor def,inition: 

A A A A 8 B B B C C C C 0 D D D 
8 4 2 184 2 l 8 4 2 18421 

*------------------------------------------------· 
I Op Type II Sub op II I 

Word: 1 !=======~=== /========== /=======================! 
I 1 o o a o u 0 1 o o o o o o o o I 
*------------------------------------------------* 

Result-descriptor definition: 
) 

A A A A B 8 B 8 C C C C D D D D 
0 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1 

*------ -- -- -- ---:-- ----- -- -------- --------- --- ----* 
I Exceptions I 

Word: 1 !================~===============================! 
I 0 DE wP LP ET 0 0 IF IS 0 DA AE 0 0 LM EXI 

*------ --------------------------~---------~----* 
*-------------------------------------------~----* 
I Except inns I 

Word: 2 !================================================! 
I o o o o o o o a o o o o o o o o I 
*-------- - -- - - ---.. ---·-;--:--- ----- ----------- ------- * 

DE Descriptor Error Word(1) [A4: 1J 
VP MLI Verticdl Error Word{1) [A2:1J 
LP MLI Longitudinal Error Word(1) [A1:1J 
ET Early Termination Word(1) ( 88: 1 J 
IF Invalid Information Word C 1 > [81 : 1 J 
IS Incorrect State WordC1> [C8:1J 
DA Mll Data Error WordC1) [C2:1J 
AE Access Error Word(1) [C1:1J 
LM ORS DLP Malfunction Word(1> [D2:1J 
EX Exception Word(1) [01:1] 
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3.2.t>.5 GET STL\TUS 

A "Get Status" operation is used to transfer 3 word 
Firmware Status to the host. The first word contains the 
Self Test result value (Gopd Result=AAAA>. The second word 
contains the ORS DLP configuration; each digit represents a 
line conf1guration. Th? third word contains firmware error 
information. Upon successful completion of this operation, 
the firmware error lthird word) wijl be cleared. 

I/0-aescriptor Llefinition: 

Word: 1 

A A A A 8 B 8 B C C C C 0 D D D 
8 4 2 1 8 4 2 1 R 4 2 1 8 4 2 1 

-k------- -.- -,--- --------- ---- --------- ---- ----- --- * 
I op Type I l sub op I I I 
!=========== !========== !================'=======I 
I 1 o o o 1 1 1 o o o o u o o o o I 
*------------------------------------------------* 

Result-descri:ptor definition: 

A A A A B ti B 8 C c c 
8 4 2 1 8 4 2 1 8 4 2 

c 
1 

D D 
8 4 

D 
2 

I) 

1 
·------------------------------------------------* 
I EKceptions I 

Word: 1 !================================================! 
I 0 DE VP LP ET 0 0 IF IS 0 0 0 li 0 LM EXj 

·------------------------------------------------· 
*-----------------------------~------------------· 
I Exceptions I 

Word: 2 !================================================! 
I o o o G O O O o o a o o o O o o I 
·-------------------------------------------~----· 

DE Descriptor Error 
VP MLI Vertical Error 
LP ML! Longitudinal Error 
ET Early Termination 
IF invalid Information 
IS Incorr~ct State 
LM ORS DLP Malfunction 
EX Exception 

Word(1> [A4:1J 
WordC1> [A2:1J 
Word(1) [A1:1J 
WordC1) (88:1J 
Word(l) (81:1J 
word<1> EC8:1J 

Word(1) (D2:1J 
WordC1> [D1:1J 
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CA NC f:: l 

A "Cancel" operat·ion is used to force the conditional 
term1nation of the "Get Message" operation which is 
currently in progress. If the "Cancel" operation is unable 
to canctd any operation, the "Incorrect state", "Descriptor 
Error" and "J::'xception" 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 
" C a n c e l " o p e r a t i :o n d o e s n o t r e t u r n a r e s u l t d e s c r i p t o r i f 
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-aescriptor definition: 

Word: 1 

A A A 
8 4 2 

A B B 8 8 
1 8 4 2 1 

c c c 
8 4 2 

c 
1 

D D 
8 4 

0 
2 

0 
1 

*------------------------------------------------* 
I Op Type II Sub op II I 
!=========== /========== /==================:====! 
I o o 1 o 1 o o o o o o u o w o o I 
*------------------------------------------------* 
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3.2.8.6 CANCEL (Continued) 

Result-descriptor definition: 

A A A A B B B B C C C C 0 D O D 
8 4 2 184 2 1 8 4 2 18421 

*-------~----------------------------------------· 
I Exceptions I 

Word: 1 !===============================~================! 
1 o DE VP LP a o o IF rs o o o o J LM EXI 

·------------------------------------------------· ·------------------------------------------------· 
I Exceptions I 

Word: 2 !================================================! 
I o u o a o o o o a o o o o o o o I 
·-------------------------~----------------------· 

DE Descriptor Error 
VP MLI Vertical Error 
LP MLI Longitudinal Error 
IF invalid Information 
IS Incorrect State 
LM ORS OLP Malfunction 
EX Exception 

WordC1) (A4: 1J 
Word( 1) (A2: 1J 
Word{1> CA1:1J 
WordC1> [81:1J 
Word( 1> [C8: 1J 

WordCl) [02:1] 
WordC1> [D1:1J 
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3.2.8.7 TEST ID 

A 0 Test ID" operati9n is used to determine the type and 
configuration ID of the ORS DLP. This operation type is 
common to all DLPs. 

Upon receipt of an LIO descriptor for an operation of this 
type, th~ ORS OLP will not make a transiition to the "Idle" 
ML! state before it has returned a result descriptor for 
the operation. 

Acceptance of a "Test ID" operation s1mply causes the ORS 
DLP to return a result descriptor containing the ~esired 
information. 

I/O-descriptor definition: 

Word: 1 

A 
d 

A A 
4 2 

A 8 
1 8 

8 B 
4 2 

B 
1 

c 
8 

c 
4 

c 
2 

c 
1 

D D 
8 4 

D 
2 

D 
1 

·------------------------------------------------· 
I Op Type I I Sub op l I 
I=========== !========== !=======================! 
I o o 1 o 1 1 u o o o o o o o o o I 
* -- -- ----- ------ --- ------- ---- --,- --,------ ----- -:-- * 
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3.2.8.8 

TEST ID (Continued} 

Result-descriptor definition: 

Word; 1 

A A A A B B B 8 C C C C D D D D 
8 4 2 18421 8 4 2 18421 

*-----------------~------------------------------· 
j Exceptions I 
!================================================! 
I 0 DE VP LP 0 0 0 IF 0 0 0 0 0 0 LM EXI 
*------------------------------------------------· 
*-------------------~----------------------------· 
I Exceptions I 

Word: 2 !================~===============================! 
IO 1001101 cc cc cc c cl 
·------------------------------------------------· 

DE Descriptor Error 
VP MLI Verti~al Error 

Word(1) [A4:1J 
Word<1) [A2:1J 
~Jord(1) [A1:1J 
WordC1} [B1:1J 

LP MLi Longitudinal Error 
IF Invalid Information 
LM ORS DLP Malfunction WordC1> (D2:1J 

Word(1) [D1:1J 
Word(2) [C8:8J 

EX Exception 
c Field 1nstalled Jumpers 

SELF TEST 

Receipt of this aescriptor initiates the Self Test on a ORS 
OLP providing the ORS DLP is in the proper state. This 
operation causes the ORS OLP to return an immediate result 
descriptor. 

I/0-descriptor definition: 

Word: 1 

A A A A 8 B 8 B C C C C ~ D D D 
8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1 

*------------------------------------------------* 
I Op Type I I Sub op I I 
!=========== !=~======== /=======================! 
I u o 1 o o o 1 o o o n o o o o o I 
·------ -------------------~---------------------* 
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3.12 .8. 8 

3.2.8.9 

SELF TEST CContjnued) 

If a Self Test 1/0 descriptor is sent to a ORS OLP, the ORS 
DLP immediately returns a two word result descriptors 

Result-descriptor uef inition: 

A A A A 8 B B 8 C C C C D D D D 
8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1 

*-- --------- ------- -- --- ----------- ------- -----:--* 
I Except1ons l 

Word: 1 !=================~=====================:=~======! 
I 0 DE VP LP U 0 0 IF IS 0 0 G 0 0 Q EXI 
*------------------------------------------------* 
*------------------------------------~-----------* 
I Exceptions I 

Word: 2 !=================================:==============! 
I o o o o o o o o o o o o o o o o I 
·-----------------------------------------~------* 

DE Descriptor Error 
VP MLI Vertical Error 
LP MLI Longitudinal Error 
IF Invalid lnf ormati~n 
IS Incorrect State 
E X E x c e p t i on 

SELF TEST STATUS 

Word(1) [A4:1J 
WordC1) [A2:1J 
Word(1) [A1 :1J 
Word(1) [B1:1J 
Word(1) (C8:1J 
Word(1) [D1:1J 

When the ORS DLP returns to IDLE <status 3), the Self Test 
Status I/O Descriptor is sent to the ORS OLP.i The ORS OLP 
returns an immediate two word result descriptor. 

TIO-descriptor uefinition: 

A A A A 8 8 B 8 C C C C D D D D 
6 4 2 1842184218421 

*------------------------------------------------* 
I Op Type I I Sub op I I 

Word: 1 !=========== /========== /======================~! 
I o o 1 u o 1 o o o o o o o o o o I 
*--- ----- --- -------- --- ----- -------- ----,- - -,--- --- * 
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-~---------~------------------------------------~-----------------------

SELF TEST STATUS (Continued) 

The Self Test Status operation is used to retrieve 
immediate informati~n on the result of the Self Test. That 
information may have been generated by any of the means to 
initiate Self Test which are spec~fied. See Self Test 
Section. 

Result-descriptor oef inition: 

Word: 1 

A A A 
8 4 2 

A B B B B C C C 
1 8 4 2 1 8 4 2 

c 
1 

!) D D 
8 4 2 

D 
1 

*------------------------------------------------* 
I Exceptions I 
I===========:::====== ===c:: === = ==== == ==·= ===·= == === ====I 
I 0 DE VP LP 0 0 0 IF 0 0 0 0 0 0 0 EXI 

·----------------------------~------~------------· *------------------------------------------------* 
I Exceptions I 

Word: 2 !================================================! 
I o o o o o o o o p b b b o b b b I 
*------------------------------------------------* 

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

DE Descriptor Error Word(1) [A4:1J 
VP l"l LI vertical Error WordC1) [A2:1J 
LP MLI Long1tud1nal Error Word(1) EA1:1J 
IF Invalid Information Word<1) [B1:1J 
EX Exception Word(1) [D1:1J 

b = Board Failure WordC2) [08:4] 
p = Parity Error 
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-----------------------------------~------------------------------------

.3" 3 

3.3.1 

CONNECTION PROTOCOL 

The protocol used over the lSC connection between the host 
and the ORS OLP is a variation of the 8NA ISC Station group 
protocol. The main difference between the two is due to 
the assumption that the ISC channel has a high reliability 
factor. In order to be MCS and MCP compatible with the 
R974, the same connection protocol will oe implemented 
between the ORS DLP and the host. 

FRt\MES 

The minimum amount of information passed across the ISC 
channel is called a trameo Each frame has a control part 
and some fraroes have a text part. The following tables list 
all the valid frames and their control portion for each 
system. 
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FRAMES (Cont1nued) 

FRAMES SENT BY THE HOST 
+-------+-------+---- -----+-------+-------------+------+------+ 
I FRAME I FRA~E I ACK I ACK I DESTINATION I NCR) I N(S) I 
I I TYPE I REQUIRED I I I I I 
+-------+-------+----------+-------+-------------+------+~-----+ 
l INFO I 0001 I 1 I 0/1 I 00/01 I NCR> I 0000 I 
1-------1-------1----------1-~-----1-------------1------1------1 
I RR l OO'lLl I 0 I 1 I 00 I N(R) I 0000 I 
1-------1-------1----------j-------1-------------1------1------1 
I LR I 0011 I o I o I oo I 0000 I oouo I 
1-------1-------1----------1~------1-------------1------1------1 
I DI s c l 0'l01 I 0 l 0 I 00 I 0 OU 0 I 0 00 0 I 
1-------1-------1----------1---~---1-------------1------1-~----1 
I TEST I 0110 I 0/1 I 0/1 I OJ I OOUO I OOJO I 
+-------+-------+----------+-------+-------------+------+------+ 

FRAMES SENT BY fHE DC_DLP 
+-------+-------+----------+-------+-~-----------+------+------+ 
I FRAMt I FRAME j ACK I ACK I DESTINATION I N(R) I N(S) I 
I I TYPE I REQUIRED I I I I I 
+-------+-------+----------+-------+-------------+------+------+ 
I INFJ I OOC'I I 1 j O I 00/01 I 01100 I N<S> I 
1-------1-------1----------1-------1-------------1------1------J 
I LR I 0011 I iJ I o I oo I uooo I uooo I 
1-------1-------1----------1~------1-------------1------1------1 
I DISC I 0101 l O I O I OU I OOJO I 0000 I 
1----- -- i -;------1 ------ -- --1-------1-------;------ 1------1------1 
I TEST I 0110 I 011 I 0/1 I 011 I 0000 I 0000 I 
+-------+-------+----------+-------+-------------+------+------+ 

The fields within the control portion of the frame have the 
followin9 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 documento 
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3.3.1 FRAMES {Continued) 

ACKED-REQUIRED BIT 

This bit is used to indicate whether this frame is 
requesting an acknowledgement (bit = 1) or not <bit = O>. 
However, on some frames it has a slightly different 
meaning. It indicates whether additional frames will be 
sent (bit = Q) or not (bit = 1). In other words, it the bit 
is set, then the sending side will be turning the 
connection around. lf the bit is reset, then additional 
frames will be sent. This bit is also known as the AIR 
b 1 t. 

ACK BIT 

This bit is usea to indicate whether this frame is a 
speci.fic acknowledgement (oit = 1> or not Cbit = O>. If a 
frame was received with the ACK-REQUIRED bit = 1, an 
acknowledgement must follow. 

DESTINATION 81TS 

This tield is used only on 
one of two values (00 
whether the information is 
= 00) or station type data 

N(R) 

INFORMATION frames and may be 
or 01). It is used to indicate 
initialization type oata (value 
(value = G1). 

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

N ( S) 

N(S), SEND SEQUENCE NUMBER, indicates the sequence number 
of the INFONMATION frame. It is valid only on INFORMATION 
frames sent from the ORS DLP. NCS) ranges from 0 to 7. NCS) 
for INFORMATION frame sent from the host always equals O. 
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3 m 3 • ·1 .11 INFO~MATION FRAME 

The INFORMATION frame CI frame) is used to efficiently 
transfer data across a link. The information field of the I 
frame starts in byte 3 and may be 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 neeaed because it can be determined from the length 
specified in the IO 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 contot field is two bytes, the maximum I 
frame data length is 8190 bytes. 

An I frame, sent by host, is acknowledged by a good IIO 
descriptors Thus, the window size is one and the need for 
send numbers i~ eliminateda This also eliminates the need 
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 
cause the ACK-REQUIRED and the ACK bits to take on 
different meanings. In all the I frames originated by the 
ORS OLP, the ACK bit is always reset. If the ORS OLP set 
the ACK - REQUIRE !) bi :t t o turn on an L NF 0 RM AT I 0 N frame, t he 
host must respond with an ACK, otherwise the 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 Req Ack Meaning 
+----------- -~----- --- ----,- ------ -- --- -- ---------------- ----+ 

n 0 I INVALID 
J 1 I INVALID 
1 0 I A frame being sent and not 

I responding to an ack request. 
I A frame bein~ sent and responding 
I to an ack request. 

+-----------------------------------------------------------+ 
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INFORMATION FRAME (Continued) 

FRAMES SENT BY THE ORS DLP 

Ack Req Ack Meaning 
+------------------------------ ---------------~------------+ 

0 I 0 I INVALID 
0 I 1 l INVALID 
1 I 0 I Requesting an ACK. 
1 I 1 I INVALID 

I 
l 
I 
I 

+-----------------------------------------------------------+ 
The following f igura reoresents the structure of the I 
frame. 

1 FR A ME 

+---------------+-------+----~--+-------------
10 0 0 1 RA 0 DI N(R) I N(S) I INFO 
+---------------+-------+-------+-------------

CONTROL FIELD 
BYTE 1 2 3 

Bit 8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1 
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3.3.1.2 RECEIVER Rt.ADY 

The RECEIVER 
it is useo 
data is to 
ACK-REQUIRED 
c.hart below. 

READY CRR) frame i~ only sent by the host and 
to respond to an acknowledgement whenever no 
be sent. All vali~ combinations of the 

and ACK bits for the RR frame are shown in the 

Ack Req Ack Meaning 
+-----------------------------------------------------------+ 
I 0 I 0 I IN\JALID. I 
I I I I 
I 0 I 1 I Not requesting an ack but responding I 
I I I to an ack request. I 
I 1 f) ' INVALID. I 
I I I 
I 1 I INVALJ.D. I 
I I I 
+ --- --- ----------- --- ------- --,----- -------------- --- -- - - ---- t 

The following figure represents the structure of the RR 
f ra:ne. 

RR FRAME 

+---------------+-------+-------+ 
IO O 1 O 0 1 0 OI N(R) IO O 0 01 
+---------------+-------+-------+ 

CONTROL flELD 
dYTE 1 2 
Bit 8 4 ? 1 3 4 2 1 8 4 2 1 8 4 2 1 
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LINK RESET 

The LI~K RESET <LR) frame is used to reset the logical 
link. LR always has the ACK-REQUIRED bit= 0 and the ACK 
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. All previously 
unacknowledged I frames remain unacknowledged. 

Note: The length of two or more bytes is accepted. 
However, 1f the length is two bytes, the third byte 
is assumed to be zero. 

The following figure represents the structure of the LR 
frame. 

LR FRAME 

+---------------+---------------+---------------+ 
IG o 1 1 o a o OIO o o O o O o OIO o n n o O o OI 
+---------------+---------~-----+-~-------------+ 

CONTf{OL FIELD 
BYTE 1 2 

Bit 8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1 

x Reserved 

nn = on No action 

nn = J1 All MC S • s status change 
to "Open and Blocked" 

nn = 1 J All MC Sus status change 
to "Closed" 

nn = 1 1 Inv al id 
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3.3.1.4 DISCONNECT 

The D1SCONNECT (DISC) frame is used to perform a logical 
disconnect; i.e., inform the receiving side that the 
transmi~ting 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 all 
transmissions. All previously unacknowledged I frames 
remain unacknowledged. The sending side must issue a 
Link_Reset frame to resume transmissjon. 

The following figure represents the structure of the DISC 
f rame.1 

OlSC FRAME 

+---------------+---------------+ 
IO 1 O 1 O O .; OIO O O O U o O Cl 
·---------------+-----~---------+ 

CUNTR01.. FIELD 

BYTE 1 2 
Bit 8 4 2 1 8 4 2 1 8 4 2 ·1 8 4 2 1 
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The TEST frame is used to determine the status of the link. 
The system initiating the TEST wiJl have the ACK-REQUIRED 
bit = 1 and the ACK bit = D. 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 TEST frame and if 
present, the information field will be returned (echoed) by 
the receiver 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 NCS), 
maintained by either side. 

The following figure represents the structure of the TEST 
frame. 

TEST FRAME 

+------------~--+---------------+-~-----------
10 1 1 0 R A J OIG 0 0 0 0 OU OI INFO 
+---------------+---------------+-------------

CONTROL FIELD 
BYTE 1 2 3 

Bit 8 4 2 1 o 4 2 1 8 4 2 1 8 4 2 1 

R = Ack-required bit A;:::; Ack bit 
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DCP MESSAGE FORMAT 

This section describes the interface between the host and 
the ORS DLP subsystem. All messages to be written by the 
host to the ORS DLP are preceded by an 80-digit MESSAGE 
HEADER. Some special DCP messages consist of a header 
only. RESULT HEADERS are formatted by the ORS DLP and 
returned to the host. 

The message header is an 60-digit information block used to 
provide communicati-0n control. The result header is used 
to report conditions concerning physical and logical 
entities within the system. Result headers are not 
reoorted for ~very function. <The Result headers are 
described in section 3.5.1). 

The message header occurs at the beginning of the text 
field, if there is one, and it is used to carry control 
intormati~n. The 8J-digits ot the header (both message 
headers and result headers) are divided into 20 words. The 
header words are further subdivided into fields using 
software bit numbering scheme. Message header layout is 
defined in the following table: 

Word uo F F F F F F F F • • • • • • • • 
01 LLLLLLLLLLLLLLLL 
02 vvvvvvvvvvvvvvvv 
03 TTTTTTTTfTTTTTTT 
04 a••amosaeaa9auea 

05 aile&eeaaeemoaaea 

lJ 6 ••••eo•eRRRRRRRR 
07 xxxxxxxxxxxxxxxx 
08 xxxxxxxxyyyyyyyy 
09 11siQeu•e•aameofil1111 

1 0 II D 9 G 9 G 9 9 9 8 O a a 9 8 8 

n NNNNNNNNNNNNNNNN 
1 2 ssssssssssssssss 
1 3 ssssssssssssssss 
1 4 a • a m e a a a a e e s e u a • 

1 5 a a a a e a 0 • a u • o a a a a 

1 6 ................. 
1 7 8 8 a G @ e 0 0 8 S 9 S e B a 0 

1 8 a s o • e o o m a e a m 0 o e a 

1 9 O'SQ"8UJilt!Jl!llDQQ41111@G0 
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3.4 DCP MESSAGE FORMAT (Continued) 

f - Communication functions The requested/returned code 
indicates action to-be-taken/completed. 

L - Local Station Number CLSN). A hexadecimal number from 
@DODO~ clOOfF~ is used to specify a station in the 
network. 

V - Function Variants. Describes variation of the original 
foncti:on. 

T - Text Length in bytes. Defines the actual size of the 
message text in hexadecimal. 

R - Retry Count. 

x - User Station Tallies. 

y - User Station Toggles (8 boolean values). 

i - Immediate bit 

q - Queue bit (tup=1, bottom= 0). 

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

S - Sequence number. This field may be used by programs for 
seq u enc i .n g i n f or ma t ion. 
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3. 4 • 1 

3.4.1.1 

DCP MESSAGES 

WRITE (FUNCTION 3J) 

The Write function allows output to be sent to the station 
indicated by the inserted Lo~ical Station Number (LSN). 
Carriage control is performed as specified by the variant 
field <Word 2) bits if it is implemented in the Line 
Process. If the specified text length i~ zero, only the 
carriage control is accomplished. If the text Length is 
greater than zero, the text, along with the carriage 
control, is pass~d to the station. A result header is 
returned.L 

WRITE HEADER FORMAT 

Header (0) [ 1 : 8 J = function No. (30) 
Header ( 1> [1:16] ::: Logical Station No 
Header ( 2 ) [ 1 : 8 J = SKIPCONTROL byte 

[')l:LJ = 1 SKIP 
[1J:1J = 1 SPACE 
(11:1] = 1 PAPER MOTION 
[12:1] = 1 TAB 
[13:1] = 1 LINEFEED 
[14:1] = 1 CARRIAGE RETURN 
[15:1] = 1 PAGE 
(16:1] = 1 BLOCK 

Header (3) [1:16] = Character Count (Bytes) 
Hi:ader ( 6) [9:8] = Retry Value 
Header ( 7) ( 1 : 8] = Tally ( 0) 
Header (7) [9:8] = Tally ( 1) 

He ad er ( d) ( 1 : 8 J = T<Ally ( 2) 
Header ( 8 ) [9:8] = Toggles (7-U] 
Header ( 9) [ 4: 1 j = 0 = Bottom queue 

1 = Top queue 
Header (11)[1~16] = Message number 
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WRITE (FUNCTION 3J) (Continued) 

NOTE: 

This entire 16-bit field CLe., header word (2) is an 
addi~ional 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 C11> 
[1:16] to all mdssages that it creates for output. This 
provides some ability to audit the flow of messages and 
aids in any system recovery procedurea The systems 
software oreserves the integrity of this field and does not 
use it for other purposes. 

POSSIBLt RESULTS (Result Typ@., 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 BREAK was detected during transmission with no 
provision in the Line Process to handle BREAK. 
Station made not ready. 

1u,Qj The Line Process did not detect CTS within 7 seconds 
of raising RTS. Line made not ready .. 

10,06 Th~ Line Process detected toss of 
transmitting., Line made not ready. 

DSR while 

10,17 The TERMINAL TYPE specifiea in the station table 
cannot process output messages. 
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3.4.1.2 ENABLEINPUT (FUNCTION 32) 

The ~nabLei~put function causes the STATION.INPUT_ENABLED 
to be set. The Enableinput f~nction (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 Di~patcher Result Queue 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 table. 

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

Header CIJ) [1:8J 
Header ( 1> [1: 16J 
Header (2) (1:1] 

ENABLEINPUT HEADER FORMAT 

= Function No. 32. 
= Logical Station Number. 
= If true, take the two-digit poll 

frequency vaiue specified in Header 
(2) [9:8] and store it in the 
specified stations table in place 
of the FREQUENCY. A poll frequency 
of "00" represents the highest rate .. 

POSSiaLE RESULTS (Result Type, RBI) 

02,00 Good Result_, INPUT_ENABLED is set. 

10,17 The TE~MlNAL TYPE specified in the Station table 
cannot process output messages. 

--Burroughs Pripr Written Consent Required For Disclosure Of This Data--
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DISABLEINPUT (FUNCTlON 33) 

The DisabLeinput 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) f"1:8J = Function No. 33 
Header ( 1) [1:16J :: Logical Station Number 
Hf'ader (9) ( 4 : 1] :: 0 = Bottom queue 

1 :: Top queue 

If the function is top oueued, no more inputs are accepted 
from the specit1ed station. If the function is bottom 
queued, inputs are still accepted from the station until 
all queued output requests are completed and Disableinput 
is performed. 

PO~SIBLE RESULTS (Result Type, RBl) 

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

The make station ready function supplies the MCS with the 
ability to control the readi_ness of a station. No result 
header is returned. 

MAKE STATION READY HEADER FORMAT 

Hea.Jer (Q) [1:81 
Header (1) [1:16J 

= Function No. 34 
= Logical Station Number 

Due to error recovery requirements, it may become necessary 
for the MCS to perform a Make Station Ready request. Refer 
to error result v~Lues which require this function as a 
response. 

For example, if the result message from the ORS DLP 
indicates a station error, the MCS must perform a Make 
Station Ready request. This is required because the ORS 
DLP makes the st3tion not ready if an irrecoverable error 
is encountered tor a station. 

The ORS OLP does not analyze the queue flag in the header 
for this functipn; it is performed immediately by the ORS 
DLP firmware. 
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3.4.1.5 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 b2ing polled because it is input-enabled 
and the MCS desired to have polling and/or input 
temporari~y suspended, it may issue a Make Station Not 
Ready request. A result header is returned. 

MAKE STATION NOT READY HEADER FORMAT 

Header (0) [1: 8J 
Header (1) [1:16J 
Header (9) C4:1J 

= Function No. 35 
= Logical Station Number 
= 0 = Bottom queue 

1 = Top queue 

Because of error recovery requirements, it may become 
necessary for the MCS to perform a Make Station Not Ready 
request. The ORS DLP will check if the line of this 
station is reaay ana if it is, place this function in the 
stati9n•s message queuea It the line is not reaay, the 
message will be placed in the top of the station's message 
queue regardless the queue bit. 

PO~SlBLE RESULTS (Result Type, RBI) 

02,uO Good Res~lt. The Station is now not READY. 

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



BURROUGHS CORPORATION 
SYSTEMS DEVELOPMENT GROUP 
PASADENA PLANT 

+--------------
' 1990 9779 +-------------------------+ 

OFF-LOAD READER SORTER DLP 

+----------------------~-----------------CONPANY 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B Page 65 
------------------------------------------------------------------------

SET CHARACTER (FUNCTION 37) 

The Set Character function allows a MCS to change/restore 
certain characters used for polling, end-of-message, 
backs pa c i n g, etc • The part i cul a r c h;a r act er Cs ) for w h i ch the 
change is being requested must have been specjfied as 
"Dynamic" in the Line Process translation table. Note that 
the control character is always dynamic and the address 
characters, if any, are always changeaole. A result header 
is returned.: 

Set Character Header Format: 

Header CO) [1:81 
Header (1) [1:16J 
Header (2> [1;8] 

Header <2> [13:2] 
Header (2) [15:2] 
Header (3) (1: 16] 
Header (9) [4: 1J 

Text <0) [1:PJ 
Text (')) [9:8J 
Text (I) [1:8] 

Text (1) [9:8] 
Text (2) [1:8] 
Text (2) [9: 8J 

= Function No. (37) 
= Logical Station No. 
= 0 = Set Control Character 

1 = Set End-of-Message Character 
2 = Set Backspace Character 
3 = Set Line Delete Character 
4 = Set WRU Character 
5 = Set Address Character 

(See Header (2) [13:2J) 
= Number of Transmit Address Characters 
= Number of Receive Address Characters 
= Character Count (8ytes) 
= 0 = 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 

The Set Character function always requires a text portion. 

If the Set Chardcter function cannot be performed (that is, 
character not declarea dynamic), an error result of type 
10, (word <19 (1:gJ = 17) an inappropriate request is 
returned. 
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3.4.1.6 

3. 4 • 1 • i7 

SET CHARACTER (FUNCTION 37) (Continued) 

POSSIBLE RESULTS (Res~lt Type, RBI) 

02,uO Good Result. 

10,16 Specified character is invalid for 
Process. 

SEl TRANSMISSION NUMBER (FUNCTION 38) 

this Line 

The Set Transmissi~n Number function allows a MCS to 
reinitiQlize the Transmit or Receive (or both) transmission 
number. The numoer must be represented in digit format. A 
result header is returned. 

Set Transmission Number Header format: 

Header (0) r 1 : 8 J ::: Function No. (38) 
Header ( l ) C1:1oJ = Logical Station No. 
Header (2) [15:1] = 1 ::: Set Transmit Transmission No. 
Header ( 2) [16:1J = 1 - Set Receive Transmission No. 
Header U> (1:16] ::: Character Count (Bytes) 
Header ( )') [ 4: 1 J ::: 0 = Bottom queue 

= 1 = Top queue 
Text co) [5:1?.J ::: Transmit 'T r a n s m i s s i o n No. 
Text ( 1 ) L5:12J = Receive Transmiss1on No .. 

POSSIBLE RESULTS CRes~lt Type, RBI) 

02,00 Good Reswlt. 
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3.4.1.8 RECALL (FUNCTION 4J) 

The Recall function allows a MCS to request the return of 
all messages in the station output queue for the spec1fic 
Logical Station Numbera The station or line must be in a 
Not Ready state at the time the function is issued by the 
MCS. The Not Ready state may either have been initiated by 
the MCS or it may be the result of a previous station error 
(terminate error). If both the line and station are ready, 
a result header type 10 (header word C10) [1:8] = 15) 
(i.e., unable to initiate function) is returned. 

Recall Header Format: 

Header CO) (1:8] 
Header (1) L1:16J 

Each recalled message 
(type 12) returned 
followed by a result 
function of 40. 

= Function No. (40) 
= Logical Station No. 

will have a Recall Result header 
with it. The last recall will be 
header (type 02) and an original 

The "Recall" result header format for the last message ln 
the queue is as follows: 

Header (Q) (1 :8] 
Header (Q) [9: 8J 
Header (1) l1:16J 

= 02 
= 40 
= Logical Station Number 

POSSIBLE RESULTS (Result Type, RBI) 

02,00 Goou 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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3 .14 .. 1 • i>' SET LOGICALACK (FUNCTION 41) 

The Set Logicdlack function allows the MCS to set the 
station Logicalack flag 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 until an 
Acknowledge (function 43) 1s issued to the ORS DLP by the 
MCS. The Executi~e module will resume the suspended Line 
Process. A result header is returned. 

Set Logicalack Header Format: 

Header (0) [1:8] 

Header (1) [1: 16J 
Header (9) [4:1J 

= Function No. (41) 
= Logical Station No. 
= 0 = Bottom queue 

1 = Top queue 

POSSIBLE RESULTS (Result Type, RBI) 

02,00 Good Result. The Station attribute LOGICALACK is now 
true. 

3.'4.1.10 RESET LOGICALACK (FUNCTION 4i) 

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

Reset Logicalack Header Format: 

Header (0) U:8J 
Header <1) [1: 16J 
Header (9) [4:1J 

= function No. (42) 
= Logical Station Noa 
= 0 = Bottom queue 

1 = Top queue 

POSSIBLE RESULTS (Result Type, RBI) 

reset the 
the ORS OLP 
MCS act1on. 

02,00 Goo~ Result. The Station attrioute LOGiCALACK is now 
true. 
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ACKNO~LEDGE (FUNCTION 43) 

The Acknowledge function causes the ORS OLP to resume 
executi~n of the Line Process where execution hds been 
suspenaed waiting for acknowledjement. If Acknowledge 
function is issued when not ~ait1ng on an acknowledge, a 
result header Cttpe 10, result byte index = 15} (i.e., 
unable to initiate function) is returned. Otherwise, no 
result header i~ returned for this function. 

Acknowledge Header Format: 

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

= Function No. (43) 
= Logical Station No. 

POSSIBLE RESULTS (Result Type, RBI) 

1w,1) The line was not waiting for acknowledge from the 
host. 

3.4.1.U2 NULL STATIUN REQUEST (FUNCTION 44> 

The Null Station Request function causes a message to be 
queued at the ORS DLP in the appropriate Station Queue. 
Upon encountering this message, the ORS 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 Slation Request Header Format: 

Header COJ C1:csJ 
Header (1) [1:16J 
Header (9) (4: 1J 

= Function No. C44) 
= Logical Station No. 
= 0 = Bottum queue 

1 = Top queue 

POSSIBLE RESULTS (Result Type, RBI) 

02,uo Good result. 

--Burroughs Prior Written Consent Required For Disclosure Of This Ddta--
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3.4.1.13 SET ~E~UENCE MODE (FUNCTION 45) 

The Set Sequence MoJe function allows a MCS 
Sequence toggle for use in the Line Process 
the base Cor starting) sequence, the increment 
the maximum number of digits allowed for 
number. All values are expressed in digit 
result header is returned. 

Set Sequence Mode Meader Format: 

Header (Q) L 1: 8 J = Function No. (45) 
Header ( 1 ) [1 : 1 6] = Logical Station No. 

to set the 
and provides 
value, and 

the sequence 
format. A 

Header ( 2) [13:4] ::::: Maximum Number of Digits ( 1 - 8) 
Header ( 3) [ 1: 16] = Character count (Bytes) 
Header ( 9) [ 4: 1 ] :::: 0 ::: Bottom queue 

1 :::: Top queue 
Header (12)[1:16] :::: Beginning Sequence Number MS 
Header C13H1:16J = Beginning Sequence Number LS 
Text <O) [1:16] = Increments MS 
Text ( 1 ) [1:16) ::::: Increments LS 

POSSIBLE RESULTS (Result Type, RBI) 

10,17 This Station is not a "sequence" type terminalu 

3.4.1.14 RESET SEQUENCE MODE lFUNCTION 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 Se4uence Mode Header Format: 

Header (Q) (1: 8] 
Header Ct) [1:16J 

= Function No. (46) 
= Logical Station No. 

POSS18LE RlSULTS (Result Type, RBI) 

02,00 Gooa 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 MCS to perform a 
Make Line Recidy.: Certain values, returned in an error 
result header from the OR5 DLP, require that the MCS 
subsequently responds with a Make Line Ready function; 
until that time, the line remains in a Not Ready state. No 
result header is returned if operation is successful. 

Make Line Ready Header Format: 

Header (0) [1 :SJ 
Header ('J) (1:16J 

= 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 OLP checks to see if there is a Line 
ProGess present in the line to which the function is 
issued.1 If no Line Process is present, a result header 
type 10, or1g1naL function= 99 and result byte index= 8 
is returned. 

3.4.1.16 MAKE LINE NOT READY (FUNCTION 48) 

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

Make Line Not Ready Format: 

Header CO> C1:8J 
Header (1) [1:16J 
Header (9) [3:1J 

= Function No. C48) 
= Logical Station No. 
= 1 = Immediate (Always 1) 

If the Immediate bit Ci0e., header (9) [3:1]) is set, the 
tine is made Not Ready immediately. No check is maue of the 
"Line's Susy" status. Any messages currently in the 
process of being transmitted or received on the line are 
lost. 

POSSIBLE RESULTS (Result Type, RBI) 

05~00 Line is not ready. 

--Burroughs Prior written Consent Required For Disclosure Of This Data--
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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. 

Oialout Header Format: 

Header co) [ 1 : 8] = Function No. (49) 
Header en f1:16J :::: Logical Station No. 
""eader ( 3) [1:16J = Number of Oigits 
Text (Q) [9:8] = Four Digits 
Text ( 1> [ 1: 8] = Four Digits 
Jex t ( 2 J [ 9: 8 J = Four Digits 
Text (3) [ 1 : 8J = Four Digits 

Telephone digits must be Lett-justified in the text and 
consist of numeric digits. For example, 912152698575, where 
the "91" is necessary to ootain an "outside" line. 

POSSIBLE RESULTS (Result Type, RBI) 

03,uO Good Result. The d 'i<l l operation was successful and 
the line is connected. 

10,15 Line ; s not r~ady, busy or ringing. 

10,1 7 Line i s not declared as 0 aialout". 

1D,1 8 Unable to complete call; OSR l s not present after 
dial operation. 
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~.4.1.18 DISCONNECT (FUNCTION 50) 

The Disconnect function causes the ORS OLP to hang up a 
line connected through a telephone switchboard or switching 
network. The line must have been declilred as "Dialin" or 
"Dialout" 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 is 
returned. 

Disconnect Header Format: 

Header (0) [1:8] 

Header (1) [1:16J 
= Function No. (50) 
= Logical Station No. 

POSSIBLE RESULTS (Result Type, R8I) 

03,00 Good Result. The line now is disconnected. 

10,1S Line is not connected. 

10,1? Line is not declared as "dialout" or "dialin". 

10,18 Unable to complete di~connect; DSR is present after 
this operation.' 
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3.4.1.19 ANSWER THE PHONE (FUNCTION 51) 

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

Answer the Phone Header Format: 

Header (0) [1;8J 
Header (1) [1: 16] 

= Function No. (51) 
= Logical Station No. 

The Logical Station Number for this function is supplied to 
the MCS through the use of a Line Status Result (type 03) 
in header word (1) [1:16J. The ringing indicator is Result 
header word (2) [9:1J. Refer to the Line Status Result 
(type=· 03) paragnph in Section 3.5.1.4. 

PUS$I8LE RESULTS (Result Type, RBI) 

03,00 Good Result. The phone has been answered and the 
line is connected. 

10,15 Line is 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.Zn INTERROGATE LINE STATUS (FUNCTION 52) 

In response to this function, the ORS OLP generates a 
Status Result (ty::ie 03) message.1 

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

Interrogate Line Status Header Format: 

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

= Function No. (52) 
= Logical Station No. 

PO~SlBLE RESULTS (Result Type, RBI) 

U3,00 Gooa Result.' 

3a4e1.21 SET AUTOANSWER {FUNCTION 53) 

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

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

Set Auto Answer H~ader Format: 

Header ( 0) [ 1: ~ J "' Function No. (53) 
Header ( 1 ) [ 1 : 1 6] = Lo':]ical Station No .. 

POSSIBLE RESULTS (Result Type, RBI) 

10,17 L i.n e is not declared as "dial in". 
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3.4.1a22 RESET AUTOANSWER CFUN~TION 54) 

The Reset Autoanswer function is allowed for stations on 
lines declared as "Oialin". This function causes the 
Autoanswer flag in the appropr1ate line table to be set to 
false. 

When ringing is detected, the ORS OLP 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 Autoanswer Header Format: 

Header (0) [1: 8] 
Header <1> [1:16J 

= Function No. 04> 
= ~ogiLcil Station No. 

POSSldLE RESULTS {Result Type, RBI) 

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

The Memory Dump function provides the MCS with the ability 
to dump the uRS OLP mai~ memory to the host. The MCS can 
dump ~ither an absolute memory location or any declared 
Line/Station taule. Result header (type 11) is returned 
with this function. 

Memory Dump Header Format: 

Ht>ader (tJ ) [ 1: 8] :::: Function No. (61) 

Header ( 1) ['1:16] = logical Station No. 
Header ( 2) [13:4] = 0 = Dump memory 

1 = Du mo Line Table 
2 ::; Dump Station Table 

Header ( 3 ) [1:16J ::: Character Count (Bytes> 
Header C15)[1:16J = ORS DLP Memory Address COf fset) 
He ad er C1oH1:16J = ORS DLP l"lemory Address (Segment) 

The MCS will either process this i~formation or pass it to 
some other program for processing. 

The text size must not be greater than the MCS record area 
in which input is processed. Multiple requests will be 
required to dump the entire memory. 

PO~SiJLE RESULTS (Result Type, R8I) 

11,uO Memory Dump Result. 

10,15 Memory DJmp function contains incorrect information. 
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3a4s1.24 MCS STATUS CHANGE (FUNCTION 66) 

The MCS Status Change is a MCP initiated function used for 
flow control to inuicate to the ORS OLP the Ready or Not 
Ready status of the MC~. When a MCS opens a DCP file, the 
MCP will send thi~ 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-blockeei" 
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.1 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: 

Header (Q) ( 1: 8 J = function No. (66) 
Header ( 1) [1:16J = Bin<Jry MCS number 
Header (d [1)1;2] = 0 = Closed 

1 = Open and Ready 
2 = up en and Blocked 
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3.4.1.25 MEMORY LOAD (FUNCTION 71) 

The Memory Loa~ function allows the MCS to load the ORS DLP 
main memory. This function is primarily used to load Line 
and Station data stuctures and the Line Process code. The 
aadress where the information will be loaded will be 
determined by the ORS DLP firmware. 

Memory Load Header Format: 

Header <O> (1:8J 
Header <1> C1:16J 
Header (2) (5:4J 

Header (2) [9:4J 

Header (2) (13:4] 
Header (3) [1:16] 

= Function No. C71) 
= Logical Stati~n Number 
= 0 = Nominal size Line Process 

1 = First block of enlarged 
Line Process 

2 = Unprecedented, but not last 
of enl<irged Line Process 

3 ::: last block of enlarged 
Line Process 

= 0 = Invalid 
1 = Load LI NE TABLE -
2 :::: Load STATION TABLE -
3 ::: Load LI NE PROCESS -4 = Load DIAL PROCESS -
5 :::: Start LINE PROCESS -

::: Relative line number 
::::. Character count (Bytes) 

block 

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

Header (2) (5:4J is valid only in case of Load Line Process 
CHearler <2> [4:4J = 3), and it controls the load sequence 
of the Llne Process. Line Process below 8000 bytes in size 
could be loaded in one block (Header (2) (5:4J = 0). Line 
Processes above 8UJO bytes and up to 16000 bytes should be 
loaded using Header (~) [5;4] as a load controls Only a 
complete load of a Line Process will return a result 
header.' 

POSS18LE RtSULTS (Res~lt Type, RBI) 

02,DO Good Result. Successful Load operation. 

10,15 Unsuccessful attempt 
function. 

to perform Memory Load 
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3.4.1.26 ECHO (FUNCTION 72) 

The Echo function allows the MCS or ORS OLP test/confidence 
routines to exercise the ORS DLP firmware and hardware. 
The variant cits word 2 [1:16] will determine the depth 
where the Echo f~nction will be performed. Result header 
(type 11) is returned with this function. 

Echo Header Formart: 

Header co) [ 1 : 8J :: Function No. (72) 
Header ( 1) [1:16] = Logical Station Number 
Header ( 2) [1:16] = 0 = Executive Echo 

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

Header ( 3) [1:16] = Character Count (Bytes) 
Header (9) [ 4: 1J = 0 ::: Bottom queue 

1 = Top queue 

PO~SiBLE RE~ULTS (Result Type, R8I) 

11,00 Good Echo Result. 

10,15 Unsuccessful attempt to perform Echo function. 
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RESUlf MESSAGES FORMAT 

The Result Headers 
qeneral format. 
pertinent Result 
sections. 

and Message Headers have 
A more detailed deskription 
Header is provided in the 

the same 
of each 

following 

The following figure shows the Result Header Block Layout: 

Word 00 RRRRRRRRFfFFFFFF 
J1 LLLLLLLLLLLLLLLL 
02 vvvvvvvvvvvvvvvv 
0..S TTTTTTTTTTTTTTTT 
u4 EEEEEEEl:::EEEEEEEE 
05 Et.EEEEEEEEEEeeee 
06 • • • • • a • • r r r r r r r r 
07 xxxxxxxxxxxxxxxx 
08 xxxxxxxxyyyyyyyy 
!J 9 o & e • t t t t t t t t t t t t 
1 u 88888888 •••••••• 
1 1 NNNNNNNNNNNNNNNN 
1 2 ssssssssssssssss 
1 ) ssssssssssssssss 
1 4 M MMMMM MM MMMMMM11l M 
1 5 o a c a o m u o a m m m e u m o 

1 6 e o •a e m a o m a • o q o o e 1111 

1 7 B 9 8 0 0 D & B 9 d 0 8 Q G 0 D 

1 8 a u m a a e u e a a a u a a e e 

1 9 a u e • G e • • u o a a a u e m 
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3. 5 RESULT MESSAGES FOR~AT (Continued) 

R - Result type. The result type field contains one of a 
oossible 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 
Code 

00 
01 
02 
u3 
05 
10 
11 
, 2 

Header 
Description 

Good Input 
Station Event 
Good Results 
Line Status 
Line Status Change 
Error Result 
Memory Dump Result 
Recall Result 

F - Original Function. This field (Word 0 [9:8J) contains 
the original f~nction number that was issued to the ORS 
OLP. In the case of dn unsolicited result, a BCD 99 is 
returned 1n this field. 

L - LSN. This field (Word 1 [1:16J> contains the Logical 
Station Number of the station which the result is from. 
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RESULT MESSAGES FORMAT (Continued) 

V - Variants. This field <Word 2 [1:16]) 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: 

LIN~ CONDITION FIELD 

Bit Description 

1 Line Control Mode 
2 ausy 
3 Line Queued 
4 Terminate Logicalack executed 
5 Acknowledge Logicalack required 
6 Line Ready 
7 Direct Connect 
8 Reserved 
9 Ringing 

10 Switched Busy 
11 Connected 
12 Autoanswer 
13 Di a lout 
14 Dial in 
15 Di5connect Pending 
16 Output Request set active 

r - Text Size. For result headers that imply input from 
the ORS DLP, this field (Word 3 (1:16)) contains the 
number of bytes of text that are returned with the 
result. This field is in hexadecimal and will be 
converted by the Medium System MCP to dec~mal. 
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3. 5 RESULT MESSAGES FORMAT (Conti~ued) 

E - Exception Flags. The exception flags field consists of 
28 bits (Word 4 [1;16J and Word 5 [1:12J). It is used 
to indicate any errors or situations encountered by the 
ORS DLP while attempting to perform a particular 
request. This field is valid on 00, 01, 02, 05, and 10 
results. 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, 
Oriqinal function, and Result Byte Index, may 
contain invalid information if a Valid Line Table, 
Station Table, or Line Process have not been 
successfully loadeda 

EXCEPTION FLAG$ 

word Bit Description 

4 1 Time out 
2 Stop bit error 
3 Buffer overflow 
4 Break on input 
5 Vertical parity error 
6 loss of carrier 
7 Break on output 
8 Horizontal parity error 
9 Address character error 

10 TransmissiJn number error 
11 Format error 
12 Output was NAK' d 
13 Control character received 
14 WRU received 
15 Sequence number overflow 
16 Message to be acknowled~ed 

5 1 NAK-ON-S~LECT 

2 End of but fer 
3 Disconnect 
4 Eventl 
5 Line not r~ady 
6 Cluster not ready 
7 Station not ready 
3-12 Reserved 
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RESULT MESSAGES FORMAT (Continued) 

r - Retry Count. This f ielu (Word 6 (9:8]) indicates the 
number Cin binary) of retries rema1n1ng at the time the 
ORS DLP finished the request. This field contains this 
value only for result types of 00, 01, or 02. If the 
result type 1s 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 1s as 
fallows: 

ADAPTER STATUS 

Rit Description 

9 P ::i r i t y er ro r 
10 CS true (~TS) 
11 CE true (Ring indicator) 
12 Line adapter present 
13 CF true (Carrier) 
14 CC true (Oata set ready) 
1~ SCF true (Secondary carrier) 
16 (Reserved) 

x,y - Tally and Tog Fields. These fields are used as a means 
of communication between the MCS and the Line Process. 
They are only vali~ for 00, 01, 0230, or 10 headers. 
The location of these fields and the mapping done to 
get this information is as follows: 

TALLVS AND TOGS 

Location Field 
-- """' - """"" -- .,,.,. ---,----- ..... --.......... """' ----......... 
Word (7) [1:8J 
Word (7) [9:8J 
Word (8) [1:8J 
Word CR) [9:8J 

TALLY (Q) 

TALLY (1) 

TALLY (2) 
TOGS (7-0) 
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3.5 RtSULT MESSAGES FORMAT \Continued) 

t -

8 -

Transmission Number. This field <Word 9 [5:12]) 
contains the t rans rn i s s i on number received from the 
station. Th1s f i el d is only valid for OU and 01 result 
headers. 
as follows: 

The mapping Jone to get this 

TRANSMISSION NUMBER 

Location Field 
-------------------------
Word (9) [5:4J 
Word (9) [9:4J 
Word C 9 > [ 1 3: 4 J 

MSD 
Middle 
LSD 

information i s 

Result Byte Index (RBI). 
a further extension of 
Non-error re~ult headers 
values are expressed in 
values are as follows: 

This field (Word 10 C1:8J) is 
the result header definition. 
have a RBI of zero. The 

aecimal digit format. RBl 

RBI VALUES 

RB.1. Oescription 
---------------------------------------------------
00 Good results. 
01 Terminate Error. (Station made not ready) 
02 Terminate No Label. (Statipn made not ready) 
03 Reserved. 
04 Reserved. 
05 Transm~t Abort. (Line not ready) 
06 Receive Abort. (Line made not ready) 
07 Terminate Nospace. (Line made not ready) 
08 Line Failure at Request Initializations 

Cline made not ready) 
09 Reserved. 
10 Cluster Parity Error. CClustEr made not ready) 
11 Cluster Timeout Error. (Cluster maae not ready) 
12 Cluster ~canner Error. (Cluster made not ready) 
1.S Reserved 
14 Reserved 
15 Inappropriate MCS request. (No action) 
16 Receiving Location Occupied. CNo action) 
17 Not applicable to station or line. (No action) 
18 Unable to complete. (No action) 
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3.5 

3. 5. 1 

3.5.L1 

RESULT MESSAbES FORMAT (Continued) 

N - Message Number. This field (Word 11 [1:16J) is a l• 

digi~ 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 fiela 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 - Ori93nal Variant. This field (Word 14 [1:16]) contains 
a copy of the original Variant field in the message 
header (Word 2 [1:16J). It is valid on all result 
types. 

Rt.SULT ME!:iSAGE.S 

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

GOOD INPUT 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 i~ valid information for a total of the text 
size field (header 3) charactersa 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 = OD, Original function= 32, LSN,. Text Size, 
Exceptions (for resJlt type = uO,. exceptions will be zero), 
Retry, Tdllies, Togs, Tran nwmbers, 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 indicates a noteworthy event has occurred to or at one 
of the stations under the control of the MCS. The "station 
event" which occurred is indicated in the Exception Flags, 
header (4) bits 1-16 and header CS) bits 1-7. 
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3.5.1.2 STATlON EVENT RE~ULT (Type 01) 

The Station Event result is the same as a result type 00 
(Good Input), out with some error/situation conditions 
reported in the Exception Flags field. In addition, a 
result type 01 is returned to the MCS when the Line Process 
waits for a Logicalack from the MCS when the logicalack 
option of the station i~ set. rn this case a result type 
01 , 0 r i :gin a l except ion ,:> 2, i s returned w i th header word 4, 
bit 16 set (i.e., message to be acknowledged). The MCS must 
respond with an Acknowledge function (function 43) to the 
statiun before the Line Process of that station or any 
other stat1ons attached to that same line. 

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

The acti~n, taken by the MCS upon receipt of a Station 
Event result, depends upon particular installation 
requirements. For example, upon receiving a Station Event 
message in which header word 4, bit 13 is 1 (message 
c on t a i n s s ta t i_o n ' s " C on t r o l" c h a r a c t e r ) , t h e MC S m i g h t 
treat the message text in a different manner than other 
input messagesa 

Note: If the Text Length field, header (3), is non-zero, a 
valid message text is returned with the Station 
Event result. For example, a vertical parity 
(character) error may have been detected by the Line 
Process while receiving an input message from a 
station. However, 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 input message and an 
indication that a vertical parity error occurred 
prior to the m€ssage oeing successfully receiveda 

The result format is as follows: 

Result type = u1. The rest of the header is the same format 
as Result type OU.! 
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GOOO 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 the switched line requests 
{Dialout, Disconnect, Answer or Interrogate Switched 
Status), the message format is instead a Status message 
format, type 03. 

The Error Flag ti~ld may have one or more bits on in the 
result header but the request itself was honored by the ORS 
DLP. That is, the ORS DLP was aole to recover successfully 
from any and all of the conditions encountered. 

Good Result messages 1naicate the operation requested from 
the ORS DLP (e.g., Make Station Not Ready, Write) has been 
successfully completed. 

The result format i~ as follows: 

Result type = 02, Original function, LSN, Text size if 
Original function = 30, Exception Flags, Retry, Tallies and 
Togs if Original t~nction = 30, Message number, Sequence 
number if Original function = 30 and implemented and 
Original variant. 
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3. 5:., 1 • 4 

3.5.LS 

LINE SIATUS RESULT <Type 03) 

The origin of the "Line Status Result" 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> MCS request, 
The "Interrogate Line Status" (Function= 52> MCS 
request, or 

b. An unrequested change of Cline) status automatically 
report~d by the OR~ OLP (for example, an unexpected 
disconnect or connection by the "Autoanswer" 
capability)Q 

The result format is as fol 1 ow s: 

Header (Q) [ ·1 : 8 J = Result Type 03 
Header ( Q) [9:1b] = Original Function 
He ad er ( 1) [1;16J = Logical Station Number 
Header ( 2) [1.:16J :::: Line Condition Report 

<Refer to description of Variant) 
Header ( 6) [9:16] = Adaoter Status Report 
Header { 1 0) [ 1 : 8 J = Result Byte Index 

The Result dyte Index (RBI) may have the digit value with 
different meanings for different dialout functions. Table 
4-2 lists the switched status result values. If the result 
type is 03, the RBI will always be 00. 

LlNE STATUS CHANGE RESULT (Type 05) 

A Line Status Change Result message is generated by the ORS 
OLP 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: 

He ad er (Q) [ 1: 8] ::: Result Type 05 
[ 9: 1 6J ::: 48 

Header ( 5) [ 5: 1 ] = 1 :::: Llne Note Ready 
Header (6) [9;16] ::: Adapter Status Report 
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EKROR 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 recogni~ed by the 
value 1u in the type field: header word O, bits 1-8. 

The format is as follows~ 

Header (0) 

Header CO> 
Header C2)* 

Header C3)* 
Header (4)A 
& Header (5)* 
Header (6)*· 
Header <10) 

[ 1 : 8 J 
[9:16] 
[1:16] 

[1:16] 
(1:1uJ 
r 1 : 7 J 
[9:16] 
[ 1 : 8 J 

= Result Type 10 
= Original Function 
= Condit ion Report. (Refer to 

Variant description> 
= Text si~e if Original Function=30 
= Exception Flag Field 

= Adapter Status Report 
= Result Byte Index 

*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 oeen 
successfully loaded. 

Note: For Error results (type 10) with Original Function = 
30, the message text associdted with the function 30 
request is returnea with the Error Results 

The following RBis require MCS error recovery action if 
traffic on a line or with a station is to continue. 

01 = The Line Process marks a station "Not Ready" 

02 = Reserved 

03 = Reservei 

04 = Reserved 

05 = Transmit Abort. Error condition Closs of Data Set 
Ready or Clear to Send signal) encountered while 
attempting to transmit information Cline made not 
ready). 

06 = Receive Abort. Error condition Closs of Data Set Ready 
si~nal) encountered while receiving information <Line 
mad2 not ready>. 
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3.5.1.f6 ERROR RESULT (Type 10) (Continued) 

07 = Terminate No Space. The ORS OLP has no memory to 
process this fJnction. 

The following Ruis do not require ~CS error recovery since 
they do not cause a station or li.-r1e to be made "not ready". 
They do report that the MCS is misdirecting requests which 
are being ignored by the ORS OLP. A list of these 
non-critical results appears below. 

15 =Inappropriate Request. Logical prerequisites to 
perform operation are not met. 

16 = Reserved. 

17 = Not Appli~able to Station or Line. 

18 = Unable to Complete. 

Non-Critical Error Results (Typ! 10) 

Original 
Function 

30 

32 

36 

40 

43 

45 

49 

50 

Resutt 
Byte Index 

1 7 

1 7 

17 

1 5 

1 5 

1 5 
17 

1 5 
1 1 
18 
1 5 
1 7 
1 0 
1 5 
11 
1 7 

Interpretation 

Station TERMINAL_TVPE set to 
input onlym 
Station TERMINAL_TYPE set to 
input. 
Application number error zero 
or too high. 
Station must be made Not Ready 
before recalL 
Station not awaiting 
acknowledgement a 

Sequence Mode already set. 
Not "Sequence" type terminal 
or greater than 8 digits were 
specified for sequence number. 
Not Ready. 
Not Dialouta 
Unable to complete call. 
Not Connected. 
Not Switched Line. 
Unable to Complete disconnect. 
Line Not Rin~ing. 
Not Di :al i n type • 
Not Dialin type. 
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3.5.1.8 

MEMORY DUMP RESULT CTyoe 11> 

The Memory Dump Re5Jlt message is always generated by the 
ORS DLP in response to a successfully completed Memory Dump 
tunction (61). 

The message format is as follows: 

= Result Type 11 
= Text length in bytes 

Header (0) 

Header {3) 

Header C15) 
Header (16> 

( 1 : 3 J 
[ 1 : 1 6J 
[ 1 : 16] 
[1 : 1 6J 

::: Memory address (Offset) 
::::: Memory address (Segment) 

RECALL RESULT (Type 12) 

Any messages queued in the system 
type 12 header as a result of a 
MCS will receive a type 02/40 

will be returned with a 
Recall (4U) function. The 

header after the last 
recalled message has been passed to the Mt:S. 

The message format ; s as follows: 

Header (Q) (1:8] :::: Type 1 2 
Header CO> [ 9: 16] = Original tunction 
Header ( 2) [1~16] = Original LSN 
Header <14) ['1:16] = Original variant 
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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. Unsolici:ted results have always 11 99" in Original 
Function field (Header 0 [9:16J). The folowing table lists 
possible Unsolicited Results: 

Result RBI 

1u 02 

'I 0 O.'.:> 

10 06 

1 0 07 

1 0 08 

03 GO 

Description 

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. 

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 tile Line Process detects 
a loss of "data set ready" signal 
(Line made not ready). 

The Line process attempted to 
receive but did not detect "data set 
ready" signal Cline made not ready),. 

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

Initialize abort. Durjng the 
initialization phase, the Line 
Process detects absence of a Paddle 
card or "data set ready" in a non 
swHched line. 

Status change for a switched line. 
See Line Condition Report Header 2. 
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4 OPERATING FIRMWARE 

OVERVIEW 

The ORS OLP firmware is divided 1nto two major parts; the 
PROM firmware and the RAM firmware. The PROM firmware 
consi~ts of the following modules: 

a.' MLI HANDLER - This module is designed to assist the DLI 
interface logic to conform to the MLI protocol, to 
accept and to parse I/O descriptors from the host. This 
module is structured as an Interrupt handler and has 
the highest priority in the system. 

b. OP HANDLR OPERATION HANDLER is a task that 1s 
designed to assist the MLI HANDLER to conform to the 
MLI protocol. This task manages at the I/O des~riptor 
level and at the ISC protocol level. The priority of 
this task 1s below line processes. 

d. RE~UESTOR - This module is called 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. fhe ROUTER 
functions are to rout~ DCP messages from/to Line 
Processes and to handle some of the DCP messages. The 
DISPATCHER functions are to dispatch DCP messages from 
the Lint Processes or the EXECUTIVE to the OP HANDLER. 
Both the ROUTER and the DISPATCHER will get invoked 
when a Mailbox queue has a message from either OP 
HANDLR or LINE PROCESS. This module has the lowest 
priority in the subsystem. 

f. VRTX - Operating system. 

g. SELF TiST - Self test routine. 
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4 OPERATING FIRMWARE (Continued) 

The RAM firmware is loaded from the host using the Load 
( 71 ) me s s a g e • T h 'e R A M f i r m w a r e c o n s i s t s o f u p t o 4 L i n e 
Processes. Each line Process has a control over 1 line. 
Four submodules form a Line Process. The submodules are: 

a. LINE PRO~ESS BODY This submodule 
procedur~ of the Line Process. Its major 
estaolishing connection, initialization 
comm chips, conforminy to the opErational 
to maintain the station queues. 

is the main 
functions are 
of the data 
protocol, and 

b. INPUT and OUTPUT PROCESS - These submodules are the two 
Interrupt driven submodules. The submodules will get 
invoked when a data comm interrupt occurs. The 
submodules determine the overall data comm performance 
of the ORS DlP, therefore the priority of these modules 
is second only to the ML! HANDLER. 

c. LINE/STATION Data Structure. 
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The following block diagram gives an overall firmware 
structureui 

+---------------------------------------------------------------------* 

l 
I 
I 
I 
I 
I 
I 
I 
I 
j 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+------------+ * +-----~------+ I 
I USART I USART I 
+------------+ +-~----------+ I 

I I +------ -- ------ -- -------------+ +-----------,--.-----;----.- -- ----+ I 
I L I N E p R 0 c E s s I I L I N E p R 0 c E s s I I 
l+---------++-----++---------+I l+---------++-----++---------+1 I 
II OUTPUT II II INPUT II II JUTPUT II II INPUT II I 
II II D.S.li II II II Das.II II I 
11 PROCESS I• 11 PROCESS 11 11 PROCESS 11 11 PROCESS 11 I 
I+ --- --- ---++-----+ + - - ----- -- +I I+--------:-++-----++---------+ J I 
1+---------------------------+I l+---------~-----~-----------+I I 
I I LINE PROCESS BODY I I II LINE PROCESS BODY I I I 

!+---------------------------+! !+---------------------------+! I +-----------------------------+ +-----------------------------+ I 
A A I I 

v I I v I 
+-------------------------------------------+ I 
I I 
I E x E c u T I v E I 
I I 
+---------------------~---------------~-----+ I 

A I 
I v I 

+-------------------------------------------+ I 
0 p H.t\NDLER 

+----------------,- -- --- -------- -- ------- ---- + 
A I 
I v 

+------------------------+ +------------------------+ 
I I I R E Q u E s T 0 R 

I M L I I +----------~---------+ I H A N D L E R +---------------------+ 
I 
+------------------------------------------~~--+ +---+ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 

I 
+---------------------------------------------------------+ 

ML I .!. NT ER FACE 

+-------------------------------------------------~-------+ +---------------------------------------------------------------------* 
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4" 1 MLI_HANDLER 

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

a. POLL TEST - Host connects to the ORS DLP to send an 1/0 
Descriptor. This module implements the MLI protocol to 
accept and parse I/O descriptors from the host. 
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 durjng non active stages of the 
ooeration. 

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

1. Send Result Descriptor to the host 
2. Request data from the host tor Write operation 
3. Send data to the host for Read operation 

The DLI interface Logic comes to assist the MLI HANDLER to 
perform the abov2 tasks. The DLI interface logic consists 
of clear ano self test initialization elements, DLI 
send/receive registers, burst counter, burst end logic, 
longitudinal pari~y word (LPW) generator, vertical parity 
generation and routing, request, emergency request logic 
and a ZK x 24 bit state machine. 

The MLI_HANDLER is aesigned to run as fast as possible, 
since the the DLP cannot tie=up the MLI bus for too long 
and no other interrupts can be serviced when the 
~Ll_HANDLER is execut1ng. The MLI_HANDLER is designed not 
to use any form of procedure calls and returns since these 
instructions use considerable times 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 should never stay in an infinite loop 
waiting for an event since the wait loop will tie-up the 
Microprocessor from doing other worka 
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MLI_HANOLER (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 
Mll_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 DLl 
state machine will cause an interrupt. fhe Mll_HANDLER will 
resume execution from where it left off. 

The Macros are! 

A. SEND_DLIOP_WAil_AF CSDWA) 
B. SEND_DLIOP_WAIT_CONNECT (5DWC) 
C. SEND_DLIOP_~AIT_DISCONNECT (SDWO) 
Li. INVOKE_OPHNDL 

SEND_DLIOP_WAIT_AF 

This Macro is used to wait for the Asyncronous Flag from 
the host while doing data transfers between the host and 
the ORS ULP. Thi~ macro checks the AF three times before 
givin~ ups Tf the AF signal does not arrive, it sets up 
WAIT_AF DllOP in the OLI State Machine, sets flag and 
branch entry point to resume execution later. 

N AF ? YI 
----------------- -- ------ -- -- ------- ---------------.-- -- -+-----.--I 
N A f ? YI I 
----------------~---------------------------------+------· 

clear "DllMESS 11 I 
--------------------------------------------------! 

sena S1"10P "WAIT FOR AF" to DU. SM I 
--------------------------------------------------! 

set flag "BRANCH ENTRY EXIT" I 
--------------------------------------------------! 

set new reentry point to resume execution I CONTINUE 
------------------ -------------------------------! 
N AF ? YI 
---------------------------------------~---+------· 

restore 8086 registers I 
!-------------------------- ----------------! 
I IRET I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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4. 1 MLI_HANDLER (Continued) 

SEND_DLIOP_WAIT_D1SLONNECT 

This Macro is us~d to wait for the host DISCONNECTS from 
the ORS DLP. Thi5 macro checks the CONNECT signal three 
times before giving up. If the CONNECT signal does not go 
off, it sets up WAIT_DISCONNECT DLIOP in the DLI State 
Machine, ana sets the f l~g and branch entry point to resume 
el<ecution later. 

IN CONNECT ? YI 
!-------+---------------------------------------------------------! 

IN CONNECT ? YI 
·------+------------------~-------------------------------! 

I clear "DLIMESS" I 
1--------------------------------------------------1 
I send SMOP "WAIT FOR DISCONNECT" to DLI SM I 
I -- --- --- ------------ ------.---------------- --------1 

CONTINUE I set fl;~g "BRANCH E1\lTRY El<IT" I 
I -- --,- --- -.-,------- ------ -- ---------;-- - ---- ---- -----1 
I set new reentry point to resume el<ecution I 
I-.---------------------------- - ------- ---- ------- --1 
IN CONNECT ? YI 
*---- --+- ----- ----;- ------:-- --.-------- ----- ---- -----1 

I restore 8086 registers I 
!----------------~--------------------------! 
I IRE T I 
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4"1 MLI_HANDLER (Continued) 

SEND_DLIOP_WAIT_CONNECT 

This Macro is used to wait for the host 
~COLP. This macro checks th~ CONNECT 
before giving UPo If the CONNECT signal 
sets up WAiT_CONNECT DLIOP in the DLI 
the flag and branch entry point for 
later. 

CONNECTs to the 
signal three times 

does not arrive, it 
State Machine, sets 
resuming execution 

---~-----------~-----~~----------~--~--~---------------------------
IN CONNECT ? YI 
1---------------------------------------------------------+-------1 
IN CONNECT ? YI 
!--------------------------------------------------+------* 
I clear "DLIMESS" I 
1--------------------------------------------------1 
I send SMOP "WA.1.T FOR CONNECT" to DLI SM I 
1--------------------------------------------------1 
I set flag ,.l:.IRANCH ENfRY t.XIT" I 
1--------------------------------------------------1 
I set new reentry point to resume execution I CONTINUE 
l-----F--------------------------------------------1 
IN CONNECT ? YI 
1-------------------------~-----------------+------* 
I restore 8886 registers I 
!--------------~---------~------- ----------1 
I IRET I 
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4.1 MLI_HANDLER {Continued) 

INVOKE_OPHNDL 

This macro enables the OP HANDLER INIT interrupt. The OP 
HANDLER INIT module will send a message to the OP HANDLER 
mailbox. The OP HANDLER task at this time ls in suspended 
state waiting for a message. Arrival of a message will 
reinstate the OP HANDLER. 

I Enable interrupts I 
!--------------------~--------------------------------------------! 
I Post message to the OP HANDLER mailbox. I 
!-------------------------------------~---------------------------! 
I Macro SD~C I 
!-------------------------~--------------------------~--~---------! 
I Restore 8086 contents I 
!------------------------~----------------~-----------------------! 
I I R E T I 
----------~--------------~----~------------------------~-.---~------

4 • 1 • 1 ORS OLP STATUS FLOW 

The ORS OLP status flow is designed to enable message 
transfer to perform in an orderly manner. Status counts 
{STC) are transmitted continuously by the OR5 DLP once it 
is connected to the host. The value of the status count 
lines are valid when the OLP STROBE is sent. The host can 
disconnect when the ORS DLP is in any status. If the ORS 
DLP is in any status except IDLECSTC 3) or OISCONNECT(STC 
1 ), the ORS DLP must remain at that status and cannot alter 
the ORS DLP state Jntil the host reconnects to the ORS OLP. 
!f the ORS DLP is at IDLE status (STC 3) when the host 
disconnects, the ORS DLP can go to SEND DESCRIPTOR LINK 
CSTC 5) only if the ORS DLP has descriptor link. ORS OLP is 
required to send from STC 6, Receive descriptor linK, to 
STC 7, Result descriptor without disconnecting from the 
host. 
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4 • I .1 ORS OLP STATUS FLOW (Continued) 

-------------
1 
I 
I 
I 
I 
I 
I 
I 
I 
(A) 

,-------------, 
I I 
I r-----, I 1-----------, I I 
I I v v v I 
I I """'----- -- --- ..,.. --- I 
I I IDLE I 
I I I STC 3 I 
l I """"' -- """"""" --- °"":'."""' ,_..,.. - --- I 
j -------' '--------- I 
I v I I 

""""""""""""'-------- ---- I I 
II o OESC I I 

STC 11 I I --- --- _.,,.,._..,,,._ ............... ...,,., I I 
I I I 
v I I 

---------------- I I 
IREC DES C LIN c I I I 
I S TC 6 I I I 
~- ..,....,.._ --- --·-"""' """"""'"""""""" I I 

I I I I _________ I 
I I I 

----- ............ I I I 
i I I I I 
I v v I I 
I 

,_..,..,... ________ ._ ___ 
I I 

I I DISCONNECT I I 
l I STC 1 I I 
I ----=---------- I I 
I l _______ l __ I 

j I I 
< s I c' ( D) 
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4. 1.1 URS DLP STATUS FLOW (Continued) 

(A) (Bjc> (D) 

~ I I 1-----1 ,------- 1 

I I I I v v 
I I I I ---------------
! j I j ISND DESC LINKI 
I l I I I s TC 5 I 
I I I I ---------------
1 I I l _____ l I 
I ________ l_l __________ I I '--------------------! I I I ______ ! ______________________ ! __________ _ 
J I I I I I ----- _____ I T I 
I I I I I I I I I I I I I 
v v 11 v v v I Iv v v I 

--------------- I I --------------- I I --------------- I 
J RESULT DESC I I I READ I I WRITE I 
I STC 7 I I I STC 4 I I STC 8 l 
--------------- I I ----------~---- I I --------------- I 

I I I I I l ___ I l ___ I I I I 
I I I _______ I I______ _ _______ I I I 
I I I I I I I 
I I I v v I I 
I I I --------------- I I 
I I I I CHAR TRANS I I 
I I I I STC 14 I I 
I I I --------------- I I I I I _________ ! I I 
I I I I _______________________ ! I 
I I I I I I 
I I I II v v I 
I I l ---------------- I 
I I I BREAK I 
I I I s TC 1 2 I 
I I I --------.-------- I 
I I l _________ I I '--------------------- I 
I I I I I I 
v I I v v I 

--------------- I I --------------- ---------------- I 
IRES DESC LPW I I I I ENC STATUS BREAK ENAB I 
I ~TC 15 I I I I STC 9 STC 13 I 
--------------- I I --------------- ---------------- I 

I I I l I I I l __________ I l ___________ l ______________________ I l _____ I 
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4 o 1 a 1 ORS OLP STATUS FLOW (Continued) 

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. 

CLEARE!> - STC=Q 

Entered by the DLP when cleared. 

DISCONNECT - STC=1 

Used by the OLP to indicate that no more transfers are 
possible during the connection, or to indicate that the DLP 
is unable to accept a new 1/0 descriptor. 

ENCOOEO STATUS - STC=9 

Indicates that the DLP needs to send special status 
information on the d~ta lines. 
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------------------------------------------------------------------------

4 .1.1 OkS DLP STATUS FLOW (Continued) 

IDLE - STC=3 

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

IIO DESCRIPTOR LPW - STC=l1 

Indicates that the DLP requires only one more word of IIO 
descriptor followed by the IIO descriptor LPW. 

RECEIVE DESCRlPTOR LINK - STC=6 

Indicdtes that the OLP needs to receive, or is receiving 
the descriptor link. If the DLP detects a vertical or 
logitudi~al pari~y error during transfer of the descriptor 
link, the OLP is transferred immediately from status six to 
seven. 

READ - STC=4 

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

RESULT DESCRIPTOR - STC=7 

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

RESULT DESCRIPTOR LPW - STC=15 

Indicates that the final word of the result descriptor is 
being sent to the system and will be followed by the 
approor 1ate LPW. 
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4 • 1 • 1 ORS DLP STATUS FLOW <Continued) 

SEND DESCRIPTOR LINK - STC=S 

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

WRITE - STC=8 

Indicates that data is beinq transferred from the system to 
the DLP. 

STC=2 

Reserved for expansion. Detection is an error. 

PORT BUSY OVERRIDE - STC=10 

Indicates, during ~31t-For-Fort-Busy-not, that a LEM 
detectea ~n interrupt request and is forcing a system 
disconnect. Detection of this status from a DLP is an 
error. 
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4. 1 .12 MLI_HANDLER FLOWS 

MLI_HANDLER MAIN DLIMESS INTERRUPT ENTRY 

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

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

b. STC = 3 
If DL1 Status Count seen by the host is 3 (IDLE), go to 
POLL_T~ST rout1ne. 

c. STC = 5 
If Dll Status Count seen by the host is 5 (RECONNECT), go 
to POLL_REQUEST routine. 

NOTE: $TC 5 (RECONNECT) is forcea by REQUESTOR module. 

*===========================~=====================================* 
I Save 8086 register contents I 
!--------------------~--------------------------------------------! 
l Di5able interrupts I 
!--------~--------------------------------~-----------------------! 
I Clear DLIMESS I 
!-----------------------~-~---~-----------------------------------! 
IN Branch required ? YI 
!--~-----------------------------------------+----------~---------! 
I Read STATU~ register I Reset BR flag I 
1--------------------------------------------1--------------------1 
IN s TC = 1 ? y I I 
!---------------------+------------,----------! Branch to I 
IN STC = 5 ? YI I appropriate I 
1----------+----------I ** B ** I reentry I 
I ** PT ** I ** A ** I I I 
*=================================================================* 

Before entering POLL_REQUEST, 
changes its mind and drops 
host acknowledgement of 
REQUESTOR. 

check to see if the host 
connection. Also wait tor the 
Descriptor_Link_1 sent by 
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MLI_HANDLE.R FLOWS (Continued) 

•== ** A ** =============~========================================• 
I Wait for AF or NOT_CONNECT I 
1-----------------------------------------------------------------1 
IN AF? YI 
!-----,------------ -- --- ---- ---- -- -- --- -----+---- --------- --.-------I 
I Set flag to indicate drop connection I I 
!------------------------------------------! I 
I Set up WAIT_FOR_CONNECT I ***** PR ***** I 
!------------------------------------------! I 
I I_RfT I l 
•=========================~=~=====================================• 

STC 1. Wait until the host disconnects and then wait for 
Connect <See REQUESTOR module). 

•== ** 8 ** ===============================~======================! 
IN CONNECT ? YI 
!------------------------------+----------------------------------! 
I I Macro SDWD I 
I +----------------------------------! 
I Set up W~IT_FOR_CONNECT I 
!-------------------------------------~---------------------------! 
I I_RET I 
•=================================================================• 

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 J/O Descriptor word 1. 

--Burrouyhs Prior Written Consent Required For Disclosure Of This Data--
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4. 1 • 2 MLI_HANDLER FLOWS (Continued) 

*== ** PT ** ======================================== POLL TEST ==* 
I Prest LPW I 
1-----------------------------------------------------------------l 
I Clear PE I 
1-------------------------------~--------------------- -----------1 
I In1tialize RD's to 0 I 
1-----------------------------------------------------------------1 
I Wait for AF or NOT_CONNECT I 
!--------------------------------------------------~--------------! 
IN AF ? YI 
l----+-------------------------------------------~----------------1 
I I Send OLIOP I 
I 1------------------------------------------------------------1 
I I Move RECEIVE_REG to Buffer memory I 
I l - --------- ------ ---.--- --------- -----:-- -- -- -- --- ---- ---------1 
I E IN Vertical parity 1 YI 
' 1----------------------------------------------+-------------1 
I X I I Set VP I 
I j OP= SENv_MESSAGE ? 1-------------1 
I I IN YI Set EX I 
I 1-------------+---- - - -- ----- -------- ------•- --- -* -------------1 
I T I Send STROBE I STC <= 11 I 
I 1-------------1---------------------~-----------------~------I 
I I Macro SDWA I Send STROBE I 
I l-------------1----------------------------------------------1 
I I ** c ** I ** RL ** I 
•=====~===========================================================• 

*== ** c ** ======================================================• 
I Send STROBE WRITE I 
!-------------------------------~---------------------------------! 
I Macro SDWA I 
1-----------------------------------------------------------------1 
I Send STRObE WRITE I 
!-----------------------------·------------------------------------! 
I Macro SDWA I 
I -- ---------- --- -------- --- - --- ------- --- - -- -- -- --,-:- ----- ----- ----1 
I STC <= 11 I 
!-------------------------------~---------------------------------! 
I Send STROBE WRITE I 
1--------------------- --~----------------------------------------! 
I ** RL ** I 
•=================:===================~===========================* 

--Burrouyns Prior Written Consent Required For Disclosure Of This Data--
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4 "1 @ 2 MLl_HANDLER FLONS (Continued) 

*== ** RL ** ==:::;;;:::======·====================-======= Receive LPW ==* 
I Macro SOWA I 
!-----------~-----------------------------------------------------! 
I STC <= 6 I 
1-------------------------------------------~-----------~---------l 
I Send STR08~ WRITE I 
1-----------------------------------------------------------------1 
IN Vertical parity ? YI 
1--------------------------------------------------+--------------I 
I I Set VP in RD I 
I l--------------1 
I j Set EX in RD I 
1------------------------------------------~-------*--------------1 
IN LPW error ? YI 
1---------------- ---,- ---- - - ----------- -------- -----+----- ----.- ----1 
I I Set LP in RD I 
I 1--------------1 
I l Set EX in RD I 
1----- - -- -------- ----- --- --- ----- ---.----------------*----- ---------1 
I Preset LPW I 
1-----------------------------------------------------------------1 
IN OP valid ? YI 
1--------------+---------------~---------~-------------------~--~-l 
I Set If in RD I I 
1--------------1 I 
I Set OE in RD I I 
1--------------1 I 
I Set EX in RD I I 
!--------------*--------------------------------------------------! 
I Macro SOWA I 
1-----------------------------------------------------------------1 
I Send STROtiE WRITE I 
l----------~----------------------------~-------------------------1 
I Macro SDWA I 
1-----------------------------------------------------------------1 
I Send STROBE WRITE I 
l--~--------------------------------------------------------------1 
I Macro SDWA I 
1-----------------------------------------------------------------1 
I I 
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------------------------------------------------------------------------

4 .1. 2 MLI_HAN~LER FLOWS (Continued) 

I 
IN Vertical parity error ? Y 
!--------------+--------------------------------------------------
' Set VP in RO I 
1--------------1 
I .>et EX in RD I 
!--------------*--------------------~------~---------------~------
'~ LPW ok ? V 
1-- --- - --------+----- ------ ----------- -------------:---- --.------- --
1 Set LP in RD I 
!--------------! 
I Set EX in RD I 
1------ -------- *--- -- --- -- -- -----.--- --- ----- ---- --- -------- -- -----1 
IN RD = 0 ? YI 

!--------------------------------+--------------------------------! 
I ** DO *** I ** SRO ** I 
•==================~==============================================* 
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4 e 1u2 MLI_HANDLER FLOWS (Continued) 

•== ** DO ** ==============================~==== Decode Opcode ===• 
IN OP= CANCEL ? YI 
!----+---------------------------------------------~---------~----! 
I IY OP present ? NI 
I T !---------------------------------------------+--------------! 
I E IV OP cancellable ? NI I 
I s !--------------------------------+------------! I 
I T I Set aescriptor I Set IS in RD I 
I I--------------------------~-----!---------------------------! 
I I Jnvoke uP HANDLER I Set UI in RD I 
I l 1--------------------------------1---------------------------J 
I D I STC <= 01 I Set EX in RO I 
I 1--------------------------------1---------------------------1 
I I POLL TEST I ** s R 0 ** I 
1=================================================================1 

+== ** TEST ID ** ==============='=·================================* 
IN OP = TEST ID ? YI 
!--------------------+----~---------------------------------------! 
I ** BUILD DESC ** I Build result descriptor I 
1--------------------1---------------~----------------------------1 
I I *** s R 0 *** I 
*=====~===========================================================• 

•== ** BUILD DESC ** ==·====================================~====* 
IN OP CODE = GET MESSAGE YI 
!-----------------------------*-----------------------------------! 
I STC <= 1 I STC <= 3 I 
1-----------------------------------------------------------------1 
I Send STROBE I 
!------------------------~----------------------------------------! 
I Set Descriptor I 
!--------------------------------------------~--------------------! 
I Update OESCR status flags I 
!---------------------------- ------------------~-----------------! 
IN CONNECT ? Yi 
I- ----------------------------+----------------------------~-----! 
J Invoke OPHNDL l ** POLL TEST ** I 
•=================================================================• 
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4 9 1 • 2 MLI_HANDLER FLOWS {Continued) 

* = = * * S R o * * = = = = =.::: = = = = = = = = = = = = = = = = ='='= = S e n d R e s u l t D e s c r i p t o r = = * 
I STC <= 7 I 
!------------~--------------------------------~~------------------! 
I Send STROBE I 
1-----------------------------------------------------------------1 
I Macro ~OwA I 
1--------------- - --- ---- -- ----- - ---- -- -----,------------------ -----1 
I !USF <= SEND reg I 
!------------------------~----------------------------------------! 
I ~reset LPW I 
1------------- ---- -----;----- ---------- - -- - ---------- --,------------1 
I Set up HOST pointer I 
1-----------------------------------------------------------------1 
I Send STROBE READ I 
1-----------------------------------~-----------------------------1 
I Macro SOWA I 
!----------------------------------------------------------~------! 
I STC <= 15 I 
!------------------------~----------------------------------------! 
I Send STROBE READ f 
I--------------:---------- - -- ------ ---- - -- ---;------------- - --- -----1 
I Macro :;,DwA I 
I - --- - ------ -------- -- --.--.-- --- ---- -------- -------------- ------- --1 
I s Tc <= 3 I 
1-----------------------------------------------------------------1 
I Send LPW STROBE I 
!-----------------------------------------~-----------------------! 
I IOSF <= RECEIVE reg I 
!-------------------------------------~~-----~--------------------! 
I Macro SOWA I 
1-----------------------------------------------------------------1 
I Send STROBE I 
!------------------------------------------------~----------------! 
I ** POLL TEST ** I 
*=================================================================* 
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MLI_HANDLER FLOWS (Continued) 

•== ** PR ** ====================~=========~==~=== POLL REQUEST ==• 
I Send STROBE READ I 
1-------------------------------------------~---------------------1 
I Macro SOWA I 
1-----------------------------------------------------------------1 
IN READ ? YI 
!------------------------------------------+----------------------! 
IN WRITE? YI STC <= 4 I 
1--------------------+---------------------1----------------------1 
I STC <= 7 I src <= 8 l Send LPW STROBE I 
1--------------------1---------------------1-------------------.---1 
I Send LPw ~TROBE I Send LPW STKOBE I Init Read Data CNTR I 
1--------------------1---------------------1----------------------1 
I Macro SOWA I lnit Buffer size I Macro SDWA I 
1--------------------1---------------------1----------------------1 
I ** SRO ** I Macro SDWA I *** READ *** I 
*====================1--~------------------1======================• 

I *** WRITE *** I 
•=====================• 

•== ** READ ** ===============================~~==================• 
I ~et IDSF <= SEND register I 
!-------------------------------------------------------~---------! 
I Set buffer address I 
1-----------------------------------------------------------------1 
I Set length I 
!-----------------------------------------------------------------! 
I Preset LPW I 
1--------------~------------------~-----------------------~-------I 
I Clear BURST FF I 
I - -------- -- -------- - ---- - --,------:--=- --- -----;- ---- ------ ---------1 
IN Buffer size > 3 bytes ? YI 
l--------------------------------+--------------------------------1 
I I Send DLICP <= READ BURST I 
I !----------------~-----=---------! 
I I Set f lilg .,BRANCH EXIT EXIT I 
I 1---------------------.-----------1 
I **** H s B ~ **** I ENTRY_POINT <= **READ_BURST** I 
I !--------------------------------! 
I I Restore 8086 registers I 
I l--------~-----------------------1 
I I I R E T I 
•==================~======~=======================================+ 
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4 .1 • 2 MLI_HANDLER FLOWS (Cont1nued) 

•== ** READ_BURST ** =======================================~=====• 
I Update Read data pointer I 
!------------------------------------------~-~-~---~--------------! 
IN TERMINATE ? YI 
1----- - -------+- ---------- ---------- -- ---;--,----- ------------------1 
I I **** RB ENTRY **** I 
I !---------------------------------------------------! 
I I s Tc <= 1 2 I 
I !---------------------------------------------------! 
I I Send STROBE READ I 
I !--------------------------------------------~------! 
I IN TERM ? YI 
l !------------------------+--~-----------------------! 
I I Host accepts 2 bytes I Host accepts 1 byte I 
I * * H s 8 s * * I - --- -- ----------------- - --- -----------,---------.----1 
I I STC <= 1 I 
l J---------------------------------------------------1 
I I Send LPW STROBE I 
I !---------------------------------------------------! 
I I Macro SDWD I 
I !----------------------------------------------~----! 
I I Macro INVOKE_OPHNDL I 
•==============~==================================================* 
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MLI_HANDLER FLOWS (Continued) 

*== ** H S B S ** ====================== Handle Small 8uff Size ==* 
IN Buffer size <> 3 ? YI 
!-----------------------------------------------------+-----------! 
IN Odd Byte flag ? YI 
1--------------------------+-----------------------~--1 
I STC <= 12 I STC <= 14 I 
1--------------------------1--------------------------1 
I Send STROBE READ I Send STROBE READ I 
I- ---------------;----------1----------------:----------1 
I ~aero SDWA I Macro SO~A I 
1--------------------------1--------------------------1 
I Update Read data ctr I Update Read data CTR I ** HSS ** 
1--------------------------1--------------------------j 
I Update Buff size & flag I I 
1------------------~-------1---------~-----~----------1 
IN TERM ? YIY TERM ? NI 
1---------------------+----·-----+--------------------1 
IN More Data ? YI I I 
l---------+-----------1 ** RB** I ** SLB ** I 
I *RSMD* I **SLD** I I I 
•========~==============================================~=========• 

•== ** SLB ** ================================= Send Last Byte ===* 
I STC <= 12 I 
!---------------------------~---~---------------------------------! 
I Send STROBE READ I 
!--------------------------~--------------------------------------! 
I Macro SOWA I 
1-----------------------------------------------------------------1 
I Update Read Data CTR I 
1-------------------------------------------------------------~---1 
I TERM ? I 
!------------------------~-----+----------------------------------! 
I Host accepts more data I Host accepts 1 byte I 
1------~---------------~-------·----------------------------------1 
I STC <= 1 I 
1-----------------------------------------------------------------1 
I Send LPW STROB j 
1-----------------------------------------------------------------1 
I Macro SDWD I 
!----~---------------------------~--------------------------~-----! 
I Macro lNVOKE_OPHNDL I 
*======~==========================================================• 
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MLI_hANDLER FLOWS (Continued) 

*== ** RSMD ** ====================== Request to Send More Data ==* 
I STC <= 13 I 
!-----------------------------------------------------------------! 
I Send LPW STROBE I 
1-- --- ---------- ---- -----,-- -- --- - ----- ------------ ------- -----.----1 
I Macro SOWA I 
!-----------------------~-------------------------------~---------! 
IN TERM ? YI 
!------------------------------+-----~-----~----------------------! 
I s Tc < = 4 I s Tc <= 1 I 
1------------------------------1----------------------------------1 
I ~end ~TROBE l Send STROB~ I 
1-----------------------~------1----------------------------~-----1 
I Macro SDWA I Macro SDWD I 
1------------------------------1----------------------------------1 
I Set up Buff address & length I I 
!------------------------------! Macro INVOKE_OPHNDL l 
I ** READ ** I I 
•=======================~~========================================• 
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4 .. 1 • 2 MLI_HANDLER FLOWS (Continued) 

*==· ** HSS ** ============================== Handle Small Size ===* 
I STC <= 12 I 
1--------------------------------------------------~-----~--------I 
I Send STROciE READ I 
1-------------------------:----------------------------------------1 
!N TERM ? YI 
!----------------------------+------------------------------------! 
I I Send STROBE READ I 
I 1------------------------------------1 
I I Macro SDWA I 
1----------------------------1------------------------------------1 
IN Odd byte ? YIN TERM or Odd byte flag ? YI 
1-----------------+----------•------------------+~----------------I 
I STC <= 1 I STC <= 9 I STC <= 1 I 
1-----------------1-----------------------------1-----------------1 
I Send LPW STROBE I Send LPW STROBE I Send LPW STROBE I 
1-----------------1-----------------------------1-----------------1 

I Macro SDWA I I 
!-----------------------------! I 
I STC <= 1 I I 
1-----------------------------1 I 
I IOSF <= SEND register I I 
!--------------------~--------! I 
I Send STROBE (Data 1 00011> I I 

- ---- ---------- --*----- -- - ------ --------;---.---- *--------,-,-----.---1 
Macro SDWO I 

- ----------.------ --------- -- -- -- ---------------------------.---- --1 
Macro INVOKE OPHNDL I 

========================================================~========• 
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------------------------------------------------------------------------
4 .1. 2 MLI_HANDLER FLOWS (Continued) 

*== ** SLD ** ======================= Send LPW and Disconnect ====* 
I STC <= 1 I 
!-----------------------~-------~---------------------------------! 
I s~nd LPW STROBE I 
I - --- ------- ------ --------- - ---- -- -------------- --------,-,---------I 
I Macro SDWD I 
!---------------------------------~------------ ------------------! 
I Macro INVOKE_OPHNDL I 
*========================~========================================• 

•== ** WRITE ** ==================================================* 
I IOSF <= RCV register I 
!-----------------------------------------------------------------! 
I Preset LPW I 
1-----------------------------------------------------------------1 
I Clear BURST fF I 
!---------------------------------------~--------------------~----! 
I Send OLIOP WRITE_BURST I 
1-- --- ---- -- --- ------ ---- - ------ ------- --- ---- ---------.--,---- -----1 
I Set BRANCH_FF I 
1---- -- ------------- _____ , __ - -- -------------~------- -----------;-----1 
I Return pointer <= ** WRLTE BURST ** I 
1--~-- - ---- -- ----- ------ -- - --- -------- ---,--..:--:--------------------1 
I Restore 8n86 registers contents I 
1-----------------------------------------------------------------1 
I Enable interrupts I 
!----------------------------~------------------------------------! 
I I R E T I 
*=========================~=~=====================================• 

*== ** WRITE BURST ** ============================================* 
I Read BuRST CTR I 
1-----------------------------------------------------------------1 
I Update Buffer size I 
!--------------------------------~--------------------------------! 
IN TERM ? YI 
!----------------------------+----------~-------------------------! 
I ** END WRITE BURST ** I STC <= 14 I 
1----------------------------1------------------------------------1 
I I Macro SOWA I 
I !---~--------------------------------! 
I I ** ~HECK CHAR TRANSFER ** l 
•======================================~==========================• 
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4. Li::'. MLI_HANDLER FLOWS (Continued) 

•== ** END WR!TE BURST t• ========================~====~==========• 

I STC <= 12 I 
1-----------------------------------------------------------------1 
I Send STROBE I 
!-------------------------------~--------------~------------------! 
I Macro SDWA I 
!-----------------------------------------------------------------! 
I Receive LPW I 
!-----------------------------------------------------------------! 
IN Vertical parity error ? YI 
1--------------------------------------------------+--------------1 
I I Set VP in RD I 
I 1--------------1 
I I Set EX in RO I 
1--------------------------------------------------*--------------I 
' LPW <> 0 ? YI 
!-----------------------------------------~--------+--------------! 
I I Set LP in RD I 
I 1--------------1 
I I Set EX in RD I 
!--------------------------------------------------*--------------! 
IN More space available & NO £MREQ ? Yj 
!------------------------------------+----------------------------! 
I I STC <= 13 I 
I 1----------------------------1 
I I Send ::iTROBE: I 
I !---------~------------------! 
I I Macro SDWA I 
1------------------------------------1------------------~---------1 
IN Enough space for Z bytes ? YI Y TERM ? NI 
I - ---- ---------- ---- ----- + -:------.----* ---------- ----+---- ------- --1 
I Prepare new Buffer I STC <= 1 I I 
1------------------------1-----~------------~-------I I 
I ** WRITE ** I Send STROBE I I 
1------------------------1--------------------------1 I 
I I Macro SDWD I I 
I l----~---------------------1-------------1 
I I Macro INVOKE OPHNDL I ** LWT ** I 
* = ==== ==========::;; = = == = == ='=:::: == == == =·===== === ==== "'""'== == == === ===== === = * 
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MLI_HANDLER FLOWS (Continued) 

*== ** LWT ** =========================== Last Word Transmition ==* 
I STC <= 9 I 
1-----------------------------------------------------------------1 
I Send STROBE I 
1-----------------------------------------------------------------1 
I STC <= 1 I 
1-----------------------------------------------------------------1 
I IOSF <= SEND register I 
1--------------------------------------------------~--------------1 
I Senei STROBE (Data 1 0004 1

) I 
!--------------------------~--------------------------------~-----! 
I Macro SDWO I 
1-----------------------------------------------------------------1 
I Macro SDWC I 
1-----------------------------------------------------------------1 
I Macro INVOKE_OPHNDL I 
*===========~===========~==============~==========================* 
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4. 1 • 2 MLI_HANDLER FLOWS (Continued) 

•== ** CHECK CHAR TRANSFER ** ===============~====================* 
IN TERM ? VI 
1-------------------------------+----------------------------~----I 
I Set Even/Odd flag I Set Even/Odd flag I 
1-------------------------~-----1---------------------------------1 
I STC <= 12 I Update Buffer size I 
1-------------------------------1----------------~-------~--------1 
I Send STROBE I STC <= 12 I 
1-------------------------------,1---------------------------------1 
I Macro SDWA I Send STROBE I 
1-------------------------------1---------~-----------------------1 
I Receive LPW I Macro SOWA I 
1-------------------------------1~--------------------~--------~--1 
IN Enough Buff for 2 bytes ? YI I 
!-------------------------+-----·---------------------------------! 
I Check Data transfer Err I STC <= 1 I 
1-------------------------1---------------------------------------1 
I STC <= 9 I Send STROBE WRITE I 
1-------------------------1--------------------------~------------1 
I SEND STRuBE J Check Data transfer Errror I 
1-------------------------1------~--------------------------------1 
I STC <= 1 I I 
1-------------------------1 I 
I IOSF <=SEND register I I 
l-------------------------1 I 
I Send STROBE coat•ooo1•> I I 
!-------------------------! I 
I IOSF <= RCV register I I 
!-------------------------*-~-------------~-----------------------! 
I Macro SDWO I 
j-----------------------------------------------------------------1 
I Macro SDWC I 
!-----------------------------------------------------------------! 
I Macro JNVOKE_OPHNOL I 
•===================================~=============~===============* 
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4.2 OPHNDLR FLOW 

OP HANDLR - OPERATION HANDLER is a task that is designed to 
assist the MLI rlANDLER to conform to the ML! orotocol. 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 FLO!,,! 

•-- ** OP HANDLER ** ===================·================·==·=======* 
I I 
I WAIT FOR MLI ME~SAGE I 
!-------------------------------------------~.---------------------! 
I I 
I CASE MLI_MESSAGE I 
I I 
I *- INVALID OP -----------~---------~------------------------! 
I I *** OP HANDLER *** I 
I •---------~--------------~--------------~-------------------! 
I I 
I *- CANCEL_ OP --------------------------------------~--------! 
I I Reset GET_MESS outstanding I 
l 1-----------------------------------------------------------1 
I I Reset uP_E~ECUTING flag I 
l !-----------------------------------------------------------! 
l I Set Result_Desc_1 to 0041H I 
I 1------------------------------~---------------~-------~----I 
I I Call REQUESTOR to return RID I 
I 1----------- -------- ----- - - --- --:--- ------- --------- - ------.--1 
I I *** OP HANDLER *** I 
I *--- --------- -- --- -- --- ------------------- ----,----- ----- ----1 
I I 
l *- lNVALID OP ---------------------~------------------------! 
I I *** OP HANDLtR *** I 
I *----- --- -- --- ----- - --- -------.-,- ---- ------ ---- --- -- ---- -----1 
I I 
I I 
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4.2 OPHNDLR FLOW (Continued) 

I I 
I I 
I ·-SEND-MESSAGE-OP -----------------------------------------! 
I I Set up DESC_LINK I 
i !-----------------------------------------------------------! 
I I Calculate Data Length in Byte I 
I !-----------------------------------------------------------! 
I I IO_TYPE = SENO_DATA I 
I 1------- ---- ------ -- ------ -- ----.--------- ----- ---:- - ---- --- --1 
I I Call REQUESTOR to get data I 
j !--------------------------~-------~------------------------! 
I I *** OP HANDLER *** I 
I •----------------------------~------------------------------! 
I I 
I ·- SEND_AMR_OP -----~---------------------------------------! 
I I Set up DESC_LINK I 

!-----------------------------------------------------------! 
I IO TYPE = SEND DATA j 

!----------------------=-----------=------------------------! 
I Data length = 06 I 
!-----------------------------------------------------------! 
I Call REQUESTOR to get AMR I 
I -- --- -- ---- -- -- --- - ----------- -----.---- --,--.---- --- ---- - ----1 
I *** OP HANDLER *** I 
·-----------------------------------------------~--~--------! 

I 
•-- GET_AMR_OP ---------------------------------------------! 
I Set up DESC_LINK I 

I !-----------------------------------------------------------! 
I I Set up AMR_POINTER I 
I 1--,--------- -------- -- --- ---,-------- ---------- - --- ----------1 
I I Move AMR to DUAL_PORT_RAM I 
I !-------------------------~---------------------------------! 
I I IO_TYPE = GET_OATA I 
I !-----------------------------------------------------------! 
I I Call REQUESTOR I 
I I----------------- -- - -- ------- --,------ ---- -- --- -------------1 
I I *** OP HANDLER *** I 
I •------ ----- ------ -;--- --- --- ---- - ----,- ------,-- ----- ---------1 
I l 
I I 
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4.2 OPHNO~R FLOW (Continued) 

I I 
I •-- GET M~SSAGE OP --------------------------~--------------! 
I l - - Set up DESC LINK I 
I !---------~-------------------------------------------------! 
I I GET_MESS outstanding I 
I 1-----------------------------------------------------------1 
l I N WAIT_FOR_READ_OP ? y I 
I !-----------------------------+-----------------------------! 
I I l Call SEND FRAME I 
I I *** 0P_H~NDLERR *** +-----------------------------! 
I I I 
I *-----------------------------------------------------------! 
I I 
I •-- GET STATUS OP ------------------------------------------! 
I I - - Set up DESC_LINK I 
l 1-----------------------------------------------------------1 
I I Set up STATUS POINTER I 
I !----------------------------------------~------------------! 
I I Move STATUS to DUAL_PORT_RAM I 
I !---------------------------~-------------------------------! 
I I IO_TYPE = GET_DATA I 
I !-----------------------------------------------------------! 
I I Call REQUESTOR I 
I 1-----------------------------------------------------------1 
I I *** OP HANDLER *** I 
I *-------------------------------------------~~--------------! 
I I 
I *-- OP COMPLETE --------------------------------------------! 
l I I 
I I Case OP_EAECUTING I 
I I I 
l I *-- INVALID ------------------~-----------------------! 
I I I *** OP_HANOLER *** I 
I I *---------------~------~-----------------------~------! 
I I l 
I ' *-- INVALID ------------------------------------------! 
I I I *** OP_HANOLER *** I 
I I *------------------------~----------------------------! 
I I I 
I I k-- INVALID ------------------------------------------1 
I I I *** OP HANDLER *** I 
I I •-------------------------------------------------~---! 
I I I 
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4a2 OPHNDLR FLOW (Continued) 

I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
j 
I 
I 

I 
I 
I 
I 
I 
I 
I 
J 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

•-- SEND_MESSAGE_OP ----------------------~~----~-----! 
I y DATA_LENGTH = Mll_MSG_LEN ? N I 
!-------------------------+---------------------------! 
l Call ISC HANDLER I RID = 00018100H I 
!----------=--------------+---------------------------! 
I Return RID to Host I 
1-----------------------------------------------------1 
I *** OP HANDLER *** I 
·-------------------=---------------------------------! 

I 
*-- SEND_AMR_OP --------------------------------------! 
I Set up AMR_POINTER I 
!-----------------------------------------------------! 
I Move data from DUAL PORT RAM to AMR l 
!---------------------~-----=----=--------------------! 
I Return RID to Host I 
1-----------------------------------------------------1 
I *** OP_HANOLER *** I 
* - ------ ---,-- - - ------,------ ------------- ---:-- ----,-----1 

I 
*-- GET AMR OP ---------------------------------------! 
l - - Return RID to Host I 
!----------------------------------------~------------! 
I *** OP ~ANOLER *** I 
·---------------------=---------------------~---------! 

I 
•-- GET_MESSAGE_OP -----------------------------------! 
I Reset GET_MESS outstanding I 
!-----------------~-----------------------------------! 
I N RESULT_DESC_1 =- 00? y I 
1----------------+------------ ---- ----,--,----- ---;-,-----1 
I I 1\1 s A v E - R f s u L T - ~! 0 R D = 0 y I 
I +--------+---------------------------! 
I I WAIT_FOR_READ_OP = 0 I 
I +---------------------------! 
I Return RID to Host I 
!---------------------------------------~-------------! 
I *** OP HANDLER *** I 
*-~-----------------=-~-------------------------------! 

I 
I 
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4.2 OPHNDLR FLOW (Continued) 

I I I 
i I I 
I I *-- GET_STATUS_OP ------------------------------------! 
I I I Return RID to Host I 
I I !--------~--------------------------------------------! 
I I I N IO DESC 1 = 8E01H y I 
I I !--------------=----=-----+---------------------------! 
I I I I Call SELF TEST I 
I l I +--~~-----------=-----------! 
I I ' *** OP_HANDLER *** I 
I I *-------------------~---------------------------------! 
I *-----------------------------------------------------------! 
I I 
I ·-- INVALID ------------------------~------~----~-----------! 
I I *** OP_HANDLER *** I 
I *-----------------------------------------------------------! 
I I 
I *-- RE5ULT FROM OISPATChER ---------------------------------! 
I I - - Call ISC_FROM_DISPATCHER I 
l !-----------------------------------------------------------! 
I I *** OP_HANDLER *** I 
I *------ ---- -------,-------- ------·-.-- ------- ---- ------ --- -----I 
I J 
I *-- RESTART MLI -----------------------~----~---------------! 
I I - ML! STATU~ = RESERVE MLI I 
I !------------------~--=----~-~-~-------=--------------------! 
I I N MLI_STATUS = 0 y I 
I !-----------------------------+-----------------------------! 
I I Call MLI_REQUESTOR I I 
I +----.---------------------,----+ I 
I *** OP_HANDLER *** I 
I I 
*=================================================================* 
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OPHNDLR FLOW (Cont1nued) 

•== ** ISC HANDLER ** =======================================~====• 
IN ISC trame from host ? YI 
!----------------------------------+------------------------------! 
I *** SEND_fRAMt_TO_HOST *** I ** Case FRAME-TYPE ** I 
I •=~=~==========================• 
I Build ISC HEADER for INFO frame I 
!---------------=-------------------------------------------------! 
I Set wAIT_FOR_READ_OP I 
!-------------------------------------------------~---------------! 
I ISC STATUS = OJ I 
!---------=------------------------------~------------------------! 
I *** OP HANDLER *** I 
•============================================================~====* 

** CASE FRAME_TYPE ** 

•== ** INFO FRAME ** =============================================* 
IY - ISC_STATUS = 02 or 03 ? NI 
1----- - -- ----------+- --.- -- -<-.------.---- - --- ------------------------I 
I RID = 00018100H I N ISC STATU~ = 04 ? YI 
1------------------+-----------+~-------~-------------------------1 
I * OP_Hki\IDLER * I IN ACK y I 
*==================* +-----------------+----------------! 
I I RID= 00018100H I SEQ_OUT_NUM + 11 
I +---------~-------+----------------! 
I I * OP_HANDLER * I ISC_STATUS = 1 l 
I •=================•-~---------~----! 
I I N NCR) = SEQ_OUT_NUM ? y l 
I +----------------+-----------------! 
I I RID = 00018100 I I 
I +----------------1 I 
I I * OP_HANDLER * I I 
I *================* I 
I Send frame to tXECUTIVE I 
I - ---- --------- --------- --- ------- ----------------,-- --------- -----1 
I *** OP_HANDLER *** I 
•=====~===================~=====~=================================• 
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--------------------------------------------------~---------------------

4. 2 OPHNOLR FLOW (Continued) 

*== ** TEST FRAME ** ==================~==========================• 
IN Pend ACK mode ? YI 
!----------------+------------------------------------------------! 
I IN ACK ? YI 
I +-------------------------+----------~-----------! 
I I Call SEND_ERROR I Reset PEND_ACK mode I 
I +-------------------------+----------------------! 
I I *** OP HANOLER *** I I 
I *====~===============~==~=• I 
I Set SEND TEST FRA~E outstanding I , _______________________ : ____ : ____________________________________ , 
I ISC SlATUS = 02 I 
!------------------=----------------------------------------------! 
I ** OP HANDLER ** I 
•====================================~=====~======================• 

•== ** RR FRAME ** ===============================================• 
IN PE~D ACK mode ? YI 
1---------------------------+--~-----~-~-------~------------------j 
I IV ACK ? NI 
I +-------------------------------------! 
I I Reset PEND ACK I ** SEND ERROR I - -
I +-----------------+-------------------! 
I I ** OP HANDLER ** I 
I * ----~--------------1 ~------~-----------

! *** OP_HANDLER *** I 
•=================================================================! 

•== ** DISC FRAME ** =============================================• 
I Set DISC_MODE I 
!-------------------------------------------------~----------~----! 
I Reset PEND_ACK I 
!-------------------------------------------------------------;----! 
I ** OP HANDLER ** I 
•=========================~=======~===============================* 
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4.2 OPHNDLR FLOW (Continued) 

*== ** LR FRAME ** ==~============================================* 
I Res~t DISC mode I 
1- ---- ----- ----- ---- ------ -- --------- - -----:---- - --,-- ----- -- -- -----1 
I Reset MESS_CTR I 
!-------------------------------~---------------------------------! 
I Reset PEND ACK mode I 
!-----------------------------=-----------~-----------------------! 
I Do case LINK RESET VARIANT I - -
I *-- NO OP ----------------------------------------------------! 
I I *** OP HANDLER *** I 
I *---------------------=---------------------------------------! 
I I 
I *-- MCS CHANGE ------------------------~----------------------! 
I I Change all MCS_STAfUS to OPtN AND BLOCK I 
I *-------------------------------------------------------------! 
I l 
I *-- RESET FIRMWARE -------------------------------------------! 
I l Go to the start of the firmware I 
I *-----------------------~-------------------------------------! 
I I 
I *** OP_HANDLER *** I 
*= ==== == == ==== = == ======== = = == = == ===== = ======·== ==== = ===== = ===='=====I 
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4.3 EXECUTIVE 

The EXECUTIVE module is the router of the subsystem. Its 
functions are to route DCP messaqes from/to Line Processes 
and to handle some of the DCP messages. The EXECUTIVE 
module consists of two tasks; ROUTER task and oISPATCHER 
task. The ROUTER task will get invoked when a 
MESSAGE_QuEUE receives a message from OP HANDLER. The 
DISPATCHER task witl get invoked when a RESULT ~UEUE 
receives a messa~e from either LINE PROCE5S 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 
[4:1J bit in a DCP Header will determine the position 
within the Station Output Queue; 0 - bottom queue, 1 - top 
queue. Some of the DCP Headers have to be performed 
immediately or the function that has to be performed is for 
3 suspended Line Process. These messages are handled 
entirely by the ROUTER. The messages are: 

L Enable input (3 3) 

2. Make Station Ready (34) 
.s • Recall (40) 
4. Acknowledge (43) 
5 8 1Via k e Line Ready ( 4 7 ) 
6. M3ke Line Not Ready ( 4 8) 
7. Dia lout (49) 
8. Disconnect ( 5);) 

9. Answer the Phone ( 51> 
1 0. Interrogdte Line Status (52) 
11. Set Autoanswer ( 5 3) 
1 2. I Reset Autoanswer <54) 
1 .) a i'iemory Dump ( 61 ) 
1 4. Load ( 71 ) 
1 ) • Ee ho (7 i) 

The DISPATCHER task waits for a message in the RESULT_QUEUE 
and attempts to send it to the host. The EXECUTIVE 
PROCEDURES section describes the way the EXECUTIVE handles 
the messages. 
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4. 3 • 1 EXECUTIVE DATA STRUCTURE 

The tXECUTIVr starts execution of a LINE_PROCESS task and 
passes a pointer of the first element in the LINE_TABLE 
through a line mailbox. From the LlNE_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. 

LINl:._TAdlc VARlAdLES 

01::.CLARE 
CURRt~T LINE_PTR 

DE CLARI:. 
LINE BASED CURRENT LINE_PTR 
STRUCTURE( 

NUMBER 
TYPE 
BAUD_RATE 
RECEIVE_DELAY 
H<ANSMIT_DELAY 
INl[lAL_TIMt_OUT 
TEXT_ TIME_ OUT 
VERTICAL_PARITY 
STOP_BITS 
~'tW_SYNC 
BREAK_ENABLE 
CONTINUOUS_CARIER 
CCI TT 
SELECT_RATE 
SELECT_STANDBY 
DIAL_IN 
DIAL_OUT 
ADDRESS 
CPCLOT 
PROTOCOL 
PROTOCOL._PTR 
FTRST_STATION PTR 

POINTER; 

BYTE, 
8 YTE, 
WORD, 
WORD, 
WORD, 
WORD, 
WORD, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
8 YT E, 
BYTE, 
BYTE, 
BYTE, 
8 YT E, 

(4) BYTE, 
BYTE, 
BYTE, 
POINTER, 
POlNTtR, 
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4.3 .. 1.1 LINt_TABLE VARIABLES (Continued) 

CURRENT_STATION_PTR 
i:3UFF_IN_PTR 
CNTRL_BUFF_PTR 
TA5K_ID 
DC_ VECTOR 
U~ART_PORT 

READY 
B IJ !:> y 
G!UE.UE'D 
FILLER_A 
CONDITION 
ADAPTER_STATUS 
fILLER_B 
EXC.EPTlON_A 
EXCEPTION_B 
DISCONNECT_PENDING 
ANSWER_PliONE 
C RC 
TIME_ OUT 
TALLY 
8LOCK_TA8LE PTR 

POINTER, 
POINTER, 
POINTER, 
8 YTE, 
8 YT E, 
WORD, 
BYTE, 
BYTE, 
8 YT E, 
BYTE, 
WORD, 
BYTE, 
BYT f::, 
WORD, 
WORD, 
BYTE, 
BYTE, 
WORD, 
WORD, 

C10) BYTE, 
POINTER); 

--8urroughs Prior Written Consent Required For Disclosure Of This Data--



+--------------
' '1990 9779 

BURROUGHS CORPORATION 
SYSTE~S DEVELOPMENT GROUP 
PASADENA PLANT 

+-------------------------+ 
OFF-LOAD READER SORTER OLP 

COMPANY 
CONFIDENTIAL 

+----------------------------------------
ENG I NEER ING DESIGN SPECIFICATION Rev. B Page 135 

lINE_TAdLE VARIABLES (Continued) 

NUMt3ER 

This byte contains binary Line number. 

T VPE 

This byte indicates the type of line. See table below. 

BAUD_ RATE 

*---------------------------------------------* I Line Type I Description I 
!---------------------------------------------! 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 

00 
01 
02 
u3 
04 
05 
06 
07 
08 
tJ 9 
OA 
OB 
o~ 

OD 
OE 
0 F 

Invalid 
TTY 
TDI 
BD AA 
Async, RS232, Leased 
Async, RS232, Leased, C.C 
Async, RS232, Switched 
Async, RS232, Switched, C.C 
Sync, RS232, Leased 
Sync, RS23~, Leased, CaC 
Sync, RS232, Switched 
Sync, RS232, Switched, c.c 
Sync, RS449, Leased 
Sync, RS449, Leased, C.C 
Sync, RS449, Switched 
Sync, RS449, Switched, c.c 

k--- ------ -- -- -------- ------------------- -.- --- * 

ln Asyncronous operation, this word indicates the clock 
divisor to be used by the Line Process for timer 
initializations. The clock divisor values for the desired 
baud rates are given below: 
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4.3.1.1 LINE_TA8LE VARIABLES (Continued) 

A----------------------* 
l RATE I CONSTANT I 
1----------------------1 
I 50 I 9C3E I 
I 75 I 6828 I 
I 110 I 4703 I 
I 1so I 3414 I 
I 300 I 1A08 I 
I 600 l 003 I 
I 1200 I 680 I 
I 1800 I 455 I 
I 2000 I 3E6 I 
I 2400 I 33F I 
I 36JO I 229 I 
I 4800 I 19E I 
I 1200 l 113 I 
j 9600 ' CE I 
l 19200 I 66 I 
*----------------------· 

RECEIVE_DELAY 

This word contains the Receive Delay value in 
milliseconds. 

TRANSl"ll T _DELAY 

This word contains the Transmi.t Oelciy value in 
milliseconds. 

INITIAL_TIME_OUT 

This word contains the Initial Time Out value in 
milliseconds. 

TEXl_TIME_OUT 

This word contains the Text Time Out value in 
milliseconds w 
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LINE_TABLE VARIABLES (Continued) 

VERTICAL_PARITY 

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

Sync = 0 Even 
1 - Odd 

A sync = [) - Odd 
1 - Even 

Vertical pari~y testing and generation is suppressed it 
either the protocol used is Binary Syncronous or any 
oit Oriented. 

STOP_BITS 

This field contains the number of Stop Bits to be 
transmitted. 

0 (1 ::: reserved 
01 ::: 1 bit 
1 0 = 1. 5 bi ts 
11 = 2 bits 

NEW_ SYNC 

This byte contains the New Sync boolean value. If set, 
i t a L l o w s t h e l i _n e P r o c e s s t o u s e t h e AU )( • 1 d r i v e r t o 
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 contajTis the Break Enable boolean value. If 
this byte is set, the Line Process is enabled to 
interpret 15 ms of received spacing while in write as a 
break and terminate the write. 
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4 u 3 • 1 m 11 LINE_TABLE VARIABLES (Continued) 

CUNTINUOUS_CAR!ER 

This byte indicates that the CARRIER signal 
conti~uously held high. 

is to be 

CC I IT 

This parameter allows the Line Process to control the 
Select Rate and Select Standoy leads according to the 
SELECT_RATf and SELECT_STANOBY 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 is capable 
of Autoanswer. 

DIAL_ OUT 

ADOR 

When true, it indicates that the this line is capable 
o f A u t o d i :a l • 

This field contains the address of this line. 

CPl:LOT 

When true, it indicates to the Line Process to enable 
clock element to the paddle card. 

--Burroughs Prior Written Consent Required For uisclosure Of This Data--



+--------------
1 1 990 9779 

BURROUGHS CORPORATION 
SYSTEMS DEVELOPMENT GROUP 
PASADENA PLANT 

+-------------------------+ 
OFF-LOAD READER SORTER OLP 

COMPANY 
COMFIDENTIAL 

+----------------------------------~-----
ENG I NE ER I NG DESIGN SPECIFICATION Rev. B Page 139 

4.3.1.1 LINE_TABLE VARIABLES (Continued) 

PROTOCOL 

This byte contains the Protocol number used on this 
l 1 n e. 

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 a pointer of the Receive Bufferu 

CNTRL_BUfF_PTR 

This field contains a pointer of the Control Buffer. 

L!\SK_IO 

This field contajns the Task Identification of the Line 
Process. 

DC VECTOR 

This field contains the datacomm interrupt vector 
associated wi~h this line. 

USART_PORT 

This fielo contains a Port number of th~ USART to be 
used on this Line. 
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4.3.L1 LINE_TAclLE VARIABLES (Continued) 

' READY 

BUSY 

This field determines the readyness of this line. 

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

QUEUED 

This field indicates the number of messages to one or 
more stations on this line. 

CONDITION 

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

EXCEPTION_ A 

This field contains the Line exceptions (See section 
3.), vari-ant E). 

EXCEPTION_B 

This field contains the Line exceptions (See section 
3.~, variant E). 

ADAPTER_:iTATUS 

This field contains the status ot the DC interface of 
this line. 

DISCONNECf_PENDING 

This field indicates that this line is in process of 
being di~connected. 
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LINE_TA8LE VARIABLES (Continued) 

ANSWER_ PHONE 

CRC 

This field enables the L1ne Process to answer the 
phone. 

CR C 

TALLY 

General purpose 10 tallies. 

8LOCK_TA8LE PTR 

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

a. PID of this Table 

b. n entries of pointers and PID's of blocks allocated 
by this line process 

It is the responsibility 
mai~tain this table. The 
f 0 l lows: 

DECLARE 
DECLARE 

BLOCK_Tt\8LE_PTR 
BLOCK_TABLE tiASEO 
STRUCTURE( 
;)ELF_PID 
81..0CK_PTR 
BLOCK_PID 

(24) 
(24> 

of the 
format 

Line Process to 
of the table is as 

POINTER; 
BLOCK_TABLE PTR 

BYTE, 
POl.NTER, 
BYTE); 
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---~----~------~--~----~---------------~-----~---------------------~----

4 .13. 1. 2 STATION TABLE VARlABLES -

DECLARE 
CURRENT STATION - PT R POINTER; 

DECLARE 
STATION BASED CURRl:.NT STATION PTR -
STRUCTURE< 

LSN WORD, 
LINE BY T 1:., 

MCS BYTE, 
RECEIVE ADDR - ( 4) BYTE, 
TRAN~MIT -ADOR ( 4) BYTE, 
DEVICE - ,~ DDR ( 4 ) BYTt., 
MA)( - INPUT WORD, 
MAX - OUTPUT WORD, 
MAX - RE TRY BYTE, 
FREQUENCY 8 YTE, 
TERMINAL -TY PE BYH;, 
TRANSMISSION -NO 8 YT E, 
PRE.V - STATION - PTR POINTER, 
NEXT - STATION -P TR POINTER, 
PRE II -io~ c S -PTR POINTER, 
NEXT - MCS - PTR POINTER, 
OUT .ii -HEAD - p T t< POINTER, -OUT - Q - TAIL -PTR POINTER, 
NEXT - MSG -PTR POINTER, 
MSG - COUNT BYTE, 
STATUS 8 YT E, 
READY BYTE, 
ENABLED BYTE, 
INPUT - ENl\3LEO BYTE, 
LOGICAL A CK BYTE, 
RE TR V - COUNT BYTE, 
RETRV - INltRVALS BYTE, 
EVENT BYTE, 
wAIT ACK BYTE, -Tl ME STAMP WORD, -
SEND -TRAN -NO WORD, 
RECEIVE - TRAN - NO WORD; 
SEQUENCE -MODE BYTE, 
SE:QuENCE - SIZE BYTE, 
SEQUENCE - INC ( 2) wORD, 
SEQUENCE - NO ( 2 ) WORD, 
TALLY <10> 8YTU; 
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4.3.1.2 STATION_TABLE VARIAdlES (Cont1nued) 

L SN 

LI i\IE 

ML. S 

Logical Station Number. 

This field contains binary Line Number. 

This field contains binary MCS number to which this 
station belongs. 

RECEIVE_ADDR 

This fielJ contains the Receive Address of 
station. 

this 

This field contains the Transmit Address of this 
station. 

DEVICE_ADDR 

This field contains the Device Address of this station 
(IBM 3270). 

MAX INPUT 

This field contains the Largest 
station. 

MAX OUTPUT 

input size for this 

This field contains the Largest output size for this 
station. 

MAX RETRY 

This field contains the maximum retry counts When the 
actual retry count reaches this value, the Line Process 
will report an error. 
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STATION_TABLE VARIABLES (Continued) 

FREQUENCY 

This field contains time intervals between pollings of 
this station. 

TERMINAL TYPE 

This field contai~s Terminal Type of this station. The 
2 least significant bits of the TERMINAL_TYPE contains 
the "MYUSE" of this station; 

JO 
w1 
1 0 

TRANSMISSION NO 

Transmit/Receive 
Receive only 
T r a n s m i .t o n l y 

This field co1tains the type of transmission number 
used on this station. 

UO - Not used. 
01 - 0 I 1. 
u2 - o, 1, 2.e.9e 
03 - 3 byte count. 

PREV STATION PTR 

This field contai~s a pointer of the previous stdtion 
in the line chain. If this is a first station in the 
line chain, this field will contain "O"s. 

1\1 E X T _ S TA T I 0 N _ P T R 

This field contains a pointer of the next station in 
the line c;h.::lin. If this is a last station in the line 
chain, this field will contain "O"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 MCS 
chain, this ti_eld will contain "O"s. 
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~TATION_fABLE VARIA3LES (Continued) 

NEXT_MCS_PTR 

This field contains a pointer ot the next station 1n 
the MCS chain. If this is a last station in the MCS 
chain, this field will contain "0"s. 

our Q HtAD_PTR 

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

OUT Q H\I L PTR 

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

NEXT_MSG_PTR 

Reserved. 

MSG COUNT 

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

Sr AT US 

This fielJ contains a status of this station. 

REA_DY 

Th i s f i e l d cont a i n s a St at i .on Re ad y boolean v a l u e. 

tNABLED 

This fiela 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 a12 STATION_TABLE VARIABLES (Continued) 

tNPUT_ENAdLED 

This field contains 
v~lue. This field 
function. 

LOG.l.CAL_ACK 

a Station 
will be 

Input Enable boolean 
set by an "ENABLEINPUT" 

This fiela indicates that the Logical Ack for this 
station is set. 

RETRY_COUNT 

This field contains actual retry count. On each 
successful !/O this field will be loaded by the Line 
Process with MA)(_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 Dy the Line Process. 

WATT_ACK 

This ti~ld contai~s a Station Wait for Logical Ack 
boolean value. 

TIME_STAMP 

This field contai~s a Time Stamp used by the Line 
Process for general purposes. 

SEND_ TRAN_ NO 

This field contains Send Transmission Number. 
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4.3.1.2 STATION_TA8LE VARIABLES (Continued) 

RECEIVE_TRAN_NO 

This field contains Receive Transmission Number. 

SEQUENCE_ MODE 

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

SEQUENCE_SlZE 

This field contains the Max. Sequence Size. 

This field contains Sequence Number increments. 

SEQUENCE_NO 

This field contains the actual Sequence Number. 

TALLY 

General purpose tallies. 

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



+--------------
' 1990 9779 

BURR0UGHS CORPORATION 
SYSTEMS DEVELOPMENT GROUP 
PASADENA PLANT 

+- -----------------------+ 
OFF-LOAD READER SORTER DLP 

COMPANY 
CONFIDENTIAL 

+----------------------------------------
ENGINEERING DESIGN SPECIFICATION Rev. B Page 148 

4.f3m1.3 MESSAGE DtCLARATION 

DECLARE 
ACTUAL MESSAGE_PTR POINTER; 

DECLARE 
MESSAGE BASED ACTUAL MESSAGE_PTR 
STfWCTURE C 
FUNCTION 
FILLER 
LSN 
VARIANT 
TEXT_LENGTH 
FILLER 
KETRY COUNT 
TALLY 
QUEUE_ CONTROL 
FILLER 
MESSAGE_NUMBER 
SEQUENCE_l\IUMBER 
FILLER 

DECLARE 

{ 5) 

( 4 ) 

( 3 ) 

( 2 ) 
( 6) 

RESULT BASED ACTUAL_MESSAGE_PTR 
STRUCTURE( 
TYPE 
ORIGINAL_ FUNCTION 
L :> N 
VARil\NT 
TEXT_LENGTH 
EXCEPTION 
FILLER 
RETRY_COUNT 
TA LL Y 
TRANS_NUMBER 
RBI 
fiLL.ER 
MESSAGE_NUMBER 
SEQUENCE_NUMBER 
ORIGINAL_ VARIANT 
FILLER 

(4) 

( 4 ) 
( 2 ) 

( 2 ) 

(5) 

BYTE, 
BYTE, 
WO RD, 
WO RO, 
WORD, 
BY TE, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
WO RD, 
WO RD, 
WORD) ; 

BYTE, 
BYTE, 
WORD, 
WORD, 
l\OR D, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
BYTE, 
WO RD, 
WORD, 
WORD, 
WORD); 
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---------------------------------------------~--------------------~-----

4.3.2 

STATION OIRECTORY DECLARATION 

DECLARE 
STATION DIR (256) POINTER; 

MCS DIRECTURY DECLARATION 

DE CL.ARE 
MCS_D!R (256) 
flRST_STATiuN_PTR 
STATUS 

EXECUTIVE PROCEDURES 

ROUTER_MAIN_LOOOP 

STRUCTURE< 
P 0 I NT ER 
BYTE) PUBLIC; 

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 system. 

ROUTER_LOOP PROCEDURE: PUBLIC; 
CALL INITlATE_SUBSYSTEM; 
DO FOREVER; 

CALL SC_QPEND CMtSSAGE_QUEUE) 
CASE MESSAGE.FUNCTIO~; 

% 
% 

This case statement handles 
each DCP message individually. 
Invalid Functions will be 
detected. 

END CASE; 
END; 

% 
% 

END ROUTER_LOOP; 
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4 .13. 2. 3 

OISPATCHER_LOOOP 

This proceuure is the main loop in the OISPATHER task. The 
execution of this task starts when START module issues a 
"Resume" system call. 

DISPATCHER_LOOP PRO~EDURE: PUBLlC; 
DO FORE.VER; 

CALL SC_QPEND (RESULT_QUEUE); 
CALL SEND_HOST 

END; 
tND DISPATCHER-LOOP; 

QUEUE_FUNCT10N PROCEDURE 

This procedure will be called when the host sends a DCP 
message that requires 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. 

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

•== ** QUEUE FUNCT!ON ** =========================================• 
I Call CHECK VALIDITY I 
!-----------------------------------------------------------------! 
I Call GET_STA_TAB_PTR(LSN) I 
!---------------------------------------------~-------------------! 
Ir INVALio_sTATION ? NI 
!--------------------------------+--------------------------------! 
I Call Sl:.1\iD_ERROR_RESJLT I Mail MESS to STATION_QUEUE I 
•=====~========================~==================================• 
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IMMEDIATE FUNCTION PROCEDURES 

This secti~n defines all the procedures handling all the 
OCP Headers tnat have to be performed immediately, or the 
f~nction that has to performea is not running Line Process. 
The messaye procedures are: 

1. Enableinput (53> 
2. ~ake Station Ready (341 
3. Recall (4J) 
4. Acknowledge (43) 
5. Make Line Ready (47) 
6. ~ake Line Not Ready (48) 
7. Dialout (49> 
8s Disconnect (50) 
9. Answer the Phone (51) 

10. Interrogate Line Status (52) 
11 •. Set Autoanswer ( 53) 
12. Reset Autoanswer (54) 
13. Memory Dump (61) 
14. Load <71> 
15. Echo (72) 
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4.3.2.5 ENABLEINPUT MESSAGE PROLEDURE 

The following diagr3m describes the functional flow of the 
" E n a b l e i _n p u t " m e s s a g e p r o c e d u r e : 

•== ENABLEINPUT FUNCTION ** ======================================• 
I Call CHECK_VALIDITY I 
1-----------------------------------------------------------------1 
I Call GET_STA_TAB_PTRCLSN) I 
I - ---- ------- ------------- ----.-.- -----,---- ------- ------ ------------1 
IN !f HEADER(2) [1:1] = 1 ? YI 
1----------- -------- ------,- ------+-- --- ------- ---- -- --------------! 
I I Move hEADERC2J to FREQUENCY I 
1-----------------------------------------------------------------1 
I Set ENABLE_INPUT I 
1-------------------------------------------------------------~---1 
I Set LINE QUEUED I 
!-----------------------------------~-~--~------------------------! 
j Mail GOOD_RESULT to RESULT_QUEUE I 
•=================================================================* 

4 .. 3.2.6 MAKE STATION READY MES5AGE PROCEDURE 

The following diagram describes the functional flow of the 
"Make Station Ready" message procedure: 

*== ** MAKE STATION READY FUNCTION ** ============================* 
j Call CHECK VALIDITY I 
1-------------------------,----------------------------------------1 
I Call GET_STA_TAB_PTRCLSN) I 
!-------------------------------------------.----------------------! 
I Set STATION.READY I 
*=================================================================* 
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4.3.2.7 RECALL MESSAGE PROCEDURE 

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

*-- ** RECALL FUNCTION ** ========================================* 
I Call CHECK_VALIDlTY I 
1------------------------------------------------------------~----l 
I Call GET_STA_TAB_PTR(LSN) I 
!-----------------------~-----~~-~--------------------------------! 
IN If STATION.READY and LINE.READY ? YI 
!------------------------------------~---+------------------------! 
I DO WHILE MESSAGES IN QUEUE I Call SEND ERROR RESULT I 
I *------------------------------------1 - - I 
I I Call SC_QACCEPT <STATION_QU£UE) I I 
I !------------------------------~-----! I 
I I Add Header (12) I I 
I I - -------------------- ------,-- -- -----1 I 
I I Mail MESS to RESULT queue I I 
I 1------------------------------------1 I 
I I Remove MESS from STATION QLlEUE I I 
!---+---------------------------=--------! I 
I Create Header <02> I I 
!----------------------------------------! I 
I Mail MESS to RESULT_QUEUE I I 
•=================================================================* 

4.3.2.8 ACKNOWLEDGE MESSAGE PROCEDURE 

The following diHgram describes the functional flow of the 
"Ac know l"!dge" message procedure: 

*-- ** ACKNOWLEDGE FUNCTION ** ==========================~========* 
I Call CHECK_VALIDITY I 
!--------------------------------------~--------------------------! 
I Call GET_STA_TAB_PTR(LSN) I 
1----------------------------------------~------------------------l 
IN !s ~INE_PROCESS task Executing ? YI 
!-------------------------------~--------+------------------------! 
IN ls LINE.READY= FALS~ ? YI I 
!--------------------------------+-------* I 
I Call SC_TRESUME CLIN~_PROCESS) I Call SEND_ERROR_REESULT I 
*===============================~=====~==================:========* 
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4.3.2.9 MAKE LINE READY MESSAGE PROCEDURE 

The following diagram describes the functional flow of the 
"Make Line Ready" message procedure: 

•== ** MAKE LINE READY FUNCTION ** ==~============================• 
I Call CHECK_VALIDITY I 
1-----------------------------------------------------------------1 
I Call GET STA TAB PTR(LSN) I - - -1-----------------------------------------------------------------1 
I Get LlNE_TABLE I 
1-----------------------------------------------------------------1 
I Set LINE.READY I 
1-----------------------------------------------------------------1 
I Call SC TRESuME(LlNE PROCESS) I - -

4.3.2.10 MAKE L1NE NOT READY MESSAGE PROCEDURE 

The following diagram describes the functional flow ot the 
"Make Line Not Ready" message procedure: 

•== ** MAKE LINE NOT READY FUNCTION ** ===========================• 
I Call C~ECK_VALIDITY I 
!-----------------------------------------------------------------! 
I Call GET_STA_TAB_PTR(LSN) I 
1----- ------------- ------- ------ -,-.------- -- ----- ------------------I 
I Get LINE_TABLE I 
1-----------------------------------------------------------------1 
I Reset LINE.READY I 
·=~======================================~~=======~===============• 

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



BURROUGHS CORPORATION 
.SYSTEMS DEVELOPMENT GROUP 
PASAOEl\IA PLANT 

+--------------
! 1990 9779 

+-----~-------------------+ 
I 
I Off-LOAD READER SORTER OLP 
I 
+---~------------------------------------COMPANY 

CONFIDENTIAL ENGI NEERl NG DESIGN SPECIFICATION Rev. 8 Page 1~5 -- ___ .... .,,., ---- --- ,,.,,.,, .............. -- ......... ;.,...-- ... --- _"""" ________ """'------,---- .... -- --- --- --- ---- ------

4.3.2.11 DIALOUT MESSAGE PROCEDURE 

The following diagram aescribes the functional flow of the 
"Dialout" message procedure: 

•== ** DIALOUT FUNCTION ** =======================================• 
I Call CHECK_VALIDITY I 
!------------------------------~---------------~-----------~------! 
l Call GET_STA_TAB_PTRCLSN) I 
1----- -- ---------- ------ - -.--- ---------.- -----:---- ------------------1 
I Get LINE_TABLE I 
!------------------------~--------------~--------------------~----! 
IN If LINE.DIAL OUT = 0 or LINE.NUMBER <> 0 ? YI 
!----------------------=-------------+----------------------------! 
I Maii ~E5S to DIAL MAILBOX I Call SEND ERROR RESULT I - - -
·~=~===============~============~=================================• 

4.3.2.12 DISCONNECT MESSAGE PROCEDURE 

The following di~gram describes the functional flow of the 
"Disc,onnect" message procedure: 

*== ** DISCONNECT FUNCTION ** ====================================• 
I Call CHECK VALIDITY I 
!-----------------------------=-----------------------------------! 
l Call GET_STA_TAB_PTR(LSN) I 
1-----------------------------------------------------------------1 
I Get LINE_TABLE I 
1---------------.------------------------~-------------------------1 
IN It LINE.DIAL_OUf = 0 and LINE. 1DIAL_UUT = 0? YI 
l - ---- ---- ------ - ------- - ------- -- ---+ - --- ----- ------- --- ----.- ----1 
I Set LINE_OISCONNECT I Call SEND_ERROR_RESULT I 
•=================================================================• 
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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: 

*== ** ANSWER THE PHONE FUNCTION ** ===================~==========• 
I Call CHECK_VALIDlTY I 
1--- -- -------- - -- --- -- ---- ------- -------- --- -- --,-------,-- ---,- -,----1 
I Call GET_STA_TAB_PTR(LSN) I 
!------------------------------~----------------------------------! 
I Get LINE TABLE I 
1-----------------------------------------------------------------1 
IN I f L 1 NE. ID I AL_ IN = 0 ? y I 
1------------------------------------+----------------------------1 
I Set LINE.ANSWER_PHONE I Call SEND_ERROR_RESULT I 
•=================================================~===============• 

4.3.2.14 INTERROGATE LINE STATUS M~~SAGE PROCEDURE 

The following diagram describes the t~nctional flow of the 
"Interrogate Lin~ Status 11 message procedure: 

•== ** INTERROGATE LINE STATUS FUNCTION ** =======================• 
I Call CHECK_VALIDITY I 
!-----------------------------------------------------------------! 
I Call GET_STA_TAB_PTRCLSN) I 
!------------------------~-----~----------------------------------! 
I Get LINE_TA~LE l 
!-----------------------------------------------------~-----------! 
I Call A~M RtSULT(LlNE.POINTER) I 
1------------------------------------+------------~---------------I 
I Mail GOOD_RESULTS to RESULTS_QUEUE I 
•=============================~=============================~=====• 
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4.3.2.15 SET AUTOANSWER MESSAGE PROCEDU~E 

The following diagram describes the f~nctional flow of the 
"Set AtJtoanswer 16 message procedure: 

*== ** SET AUTOANSWER FUNCTION ** ================================* 
I Call CHECK VALIDITY I 
1--~--------------------------------------------------------------1 
I Call GET_STA_TAB_PTRCLSN> I 
!-----------------------------·------------------------------------! 
I Get LINE_TABLE I 
!-----------------------------------------------------------------! 
IN If LINE.OIAL_IN = 0 ? YI 

!-------------------------------~----+----------------------------! 
I Set LINE.AUTOANSWER I Call SEND_ERROR_RESULT j 
•=================================================================• 

4.3.2.16 RESET AUTOANSWER MESSAGE PROCEDURf 

The following diagrdm aescribes the functional flow of the 
"Reset Autoanswer" message procedure: 

*== ** RESET A~TOANSWER FUNCTION ** ==============================* 
I Call CHECK VALIDITY I 
!-----------------------------=-----------------------------------! 
I Call GET_STA_TAB_PTRCLSN) I 
1-----------------------------------------------------------------1 
I Get LINE TAoLE I 
!------------------------------=-----------------~----------------! 
IN If LlNEaDIAL_IN = 0 ? YI 
!------------------------------------+----------------------------! 
I Reset LINE.AUTOANSWER I Call SEND_ERROR_RESULT I 
*===============================================~============~====• 
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4.3.2.17 MEMORt DUMP MESSAGE PROCEDURE 

The following diagram describes the functional flow of the 
"Memory Dump" message procedure: 

*== ** MEMORY DUMP FUNCTION ** ===================================* 
I Call CHECK_VALIDITY I 
1---------------------------------------------------~-------------1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. I 
I 
I 
I 
I 
I 
I 
I 
j 

I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CASE MESSAGE.VARIANT I 
I 

*-Dump Memory-------------------------------------------------1 
I Call ALLOCATE_MEMORY(2K) I 
!-------------------------------------------------------------! 
I Call ASM HEADERC11) I 
1-------------------------------------------------------------1 
I Move Memory to Allocated Memory I 
1-------------------------------------------------------------1 
I Send MESS to RESULT_QUtUE I 
!-------------------------------------~--~--------------------! 
I Deallocate ~emory I 
·-------------------------------------~-----------------------! 

I 
*-Dump Line Table---------------------------------------------1 
I Call ALLOCATE_MEMORYCLINE_TA~LE_SIZE I 
1-------------------------------------------------------------1 
I Call ASM_HEADERC11) I 
I - ----- -- ------ -- ------------ - -- ------ --------- ------.. --- - -----1 
I Move LINE_TABLE to Allocated Memory I 
I -- -------- ----- - -------- -- -------- ---- ---------.----- ---------I 
I Send MESS to RESULT_QUEUE I 
1-------------------------------------------------------------1 
I Deallocate Memory I 
·-------------------------------------------------------------! 

I 
•-Dump Station Table-----------------------~------------------1 
I Call ALLOCATE MEMORY(STAT!ON TABLE SIZE) j - - -
l-------------------~-----------------------------------------1 
I Call ASM_HEADER<11) I 
1-------------------- --- ---- - ---.-- ---------------- -- ------ ----1 
I Move STATION_TABLE to Allocated Memory I 
!-------------------------------------------------------------! 
I ~end MESS to RESULT QUEUE I 
!-----------------------------~---=-----------------------~---! 
I Deallocate Memory I 
*-------------------------------------------------------------! 

I 
•===============================================================~=· 
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4.3.2.18 LOAo McMORY MtSSAGE PROCEDURE 

The following diagram describes the functional flow of the 
"Load Memory" message procedure: 

*== ** LOAD MEMORY ~UNCTION ** ===================================• 
I Call CHECK_VALlDITY I 
!-------------------------------~--------------~------------------! 
I CA~E MESSAGE.VARIANT I 
I I 
I •-Load line DS ------~----------------------------------------1 
I I Call ALLOCATE_MEMORY(LINE_TABLE_SIZE> I 
l 1-------------------------------------~-----------------------i 
I I Load Pointer in tthe LINE_DIRECTORY I 
I !----------------------------------------------~--------------! 
I I Insert Mapped I/O memory addresses I 
' !--------------------------------------------------------~----! 
I I Deallocate memory of previous LINE_TABLE (If was) I 
I *-------------------------------------------------------------! 
I I 
I *-Load Station DS ~-------------------------------------------! 
I I Call ALLOCATE_ME~ORY(STATION_TABLE_SIZE) I 
I 1------------------- -- ------- ----- ------ ------------ -- ----,----1 
l I Adjust Pointers of PREV/NEXT Station I 
I !-------------------------------------------------~-----------! 
I I Set Pointer in the STATION DIRECTORY I 
I 1------------------------------------------------------~------I 
I I Deallocate memory of previous STATION_TABLE (If was> I 
I *-------------------------------------------------------------! 
I I 
l x-Load Line Process-------------------------------------------1 
I I Call ALLOCATE_MEMORYCLINF_PROCESS_SIZE) 
I 1-------------------------------------------------------------
1 I Credte task system call 
I 1-------------------------------------------------------------
1 I Save token in the LINE_PROCESS Directory 
I •-------------------------------------------------------------
! 
I •-Start Line Process--------~---------------------------------
1 I Perform Resume task system call 
I 1--------------------------------------------------------~----
I I Send Message with LINE_TABLE_PTR in the LINE_PROCESS MBOX 
I •-----------------------~-------------------------------------
! 
•================================================================= 
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4.3.2.19 EtHO MESSAGE PRO~EDURE 

The following diagram describes the functional flow of the 
"Echo" message procedL1re: 

* = = * * E C H 0 F U NC Tl 0 N * * = = :::: = ='·= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = * 
I Call CHECK_VALIDITY I 
!-----------------------------------------------------------------
' CASE MESSAGE.VARlANT 
I 
I *-Executive Echo----------------------------------------------
1 I Set RESULT HEADER 11 
I !-----------------------------=------------------------~------
! I Mail MESS to RESULT_QUEUE 
I !-------------------------------------------------------------
! I Deallocate Memory 
I •-------------------------------------------------------------
! 
I •-Else Echo--------------------------~------------------------
1 I Call QUEUE_FUNCTLON 
I *--------------------~--------------------------------~-------
! 
*===========~===================================================== 
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-----~~------------------------------~---------------------~--------~---

4.4 REQUESTOR 

The REQUESTOR is a module called by OP HANDLER or EXECUTIVE 
ano can be considered as a submodule in the ML! HANDLERa 
The function of the REQUESTOR is to issue a request to the 
host to start a Poll Request. 

This module first shows STC 
Descriptor Link word 1. If 
to disconnect trom the ORS 
1. It ls possible thdt 
connects to the ORS DLP to 
the CANCEL operation. If 
with STC 1, it waits until 
DL P .. 

(DISLONNECT) and presents 
connecting, the host is supposed 
OLP immediately upon seeing STC 

while loading STC 1, the host 
start a Poll Test sequence for 
MLI_HANDLER ever sees connection 
host disconnects from the ORS 

The MLI_HANDLER always has a WAIT_CONNECT DLIOP outstanding 
in the DLI state machine so that any time the host 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 REQUESTOR loads a new 
DLlOP, the previous outstanding WAIT CONNECT DLIOP is 
canceled. 

After loading Descriptor Link word 1, the REQUESTOR then 
changes to STC 5 and sets REQUEST. If the host is 
disconnected, the REQUESTUR then sends WAIT_CONNECT DLIOP 
to DLI state machi~e 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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------------------------------------------------------------------------

4.4 REQUESTOR (Continued) 

REQUESTOR FLOW 

•=======================~=========================================• 
I Do while UNSUCCtSSFUL I 
I •-------------------------------------------------------------! 
I I Disable 1nterruots I 
I !-------------------------------------------------------------! 
I IN Branch entry exists Y 
I !-------------------------------------+-----------------------
! I STC <= 1 I 
I !-------------------------------------! 
I I Load Desc Link 1 I 
I !-------------------------------------! 
I I DLlOP <= LOA~_SEND_REG I Go to sleep 
I !-------------------------------------! 
l I STC <= 5 I 20 ms 

I 1---------------------,----------------1 
I IV CONNECT? NI 
l l-------------~--~-----------+--------*-----------------------
1 I STC = 5 ? YI 
I !-----------------------+----• 
I I I UNSUCCESSFUL 
' 1-----------------------1-----------~-------------------------
I I SUCCESSFUL I Enable interrupts 
!===·=~===========~=========•============~======================== 
I DLIOP <= WAIT CONNECT I 
1------ --- ------ ---- ----- -- -- ______ : _____ --------- - --- ---,-----,----1 
I Enable interrupts I 
1-----------------------------------------------------------------1 
I Return I 
•======================~==========================================* 
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4. 5. 1 

LINE_PROCESS 

OVERVIEW 

~ LINE_PROCESS is downloaded from the host via a "Memory 
Load" <71> messa~e. 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, and 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: 

1. Write (30) 

2. Disableinput (33) 
3. Make Station Not Ready (33) 
4. Set Character (37> 
5. Set Transmission (38) 
6.; Set Logical Ack (41) 
7. Reset Logical Ack C42) 
8. Null Station Request C44> 
9. Set Sequence C45) 

10. Disconnect (50) 

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 & Statipn Tables section. 

b. line Process Start Mailbox - This Mailbox located at 
segment 0090H offset 0046H and is used to pass Line 
Table pointer to the Line Process during the 
initialization time. 

c. Station Output Queue This Queue holds all the 

0. 

messages for each station. Four variables in the 
Station Table support this queue. See station table for 
details. 

Result Queue - The Result Queue (QID 
only way to get messages out to 
Dispatcher module accepts the messages 
and sends then to the ISC HANDLER. 

= 0050) is 
the host. 

trom thi.s 

the 
The 

queue 
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4. 5 .. 2 

4 .r6 

4 .. 6. 1 

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". 

iNITIALIZATION SEQU~NCE 

This section describes the initi.alization sequence of the 
ORS OLP. In order to bring the ORS DLP from a state where 
firmware is fully op~rational, the following functions and 
sequence of functions have to be performed. 

RESET SEQUENCE 

Master Clear signal from the DLI 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. 

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

a. Initicilization of EXECUTIVE data structure and 
peripheral chips. 

e • Wait for ti.rs t message from the ho st. 

A succesful completion of the first four functions brings 
the ORS f)L p into 3 Reset State. 
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4. 6"? START SEQUENCE 

Start sequence is defined as a sequence of events that will 
bring one of the o~s DLP lines 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 ** ==================~=========================* 
I Load LINE_TABLE (Function 71, Variant 01) I 
!----------------------------~------------------------------------! 
I Wait for GOOD RESULT (Type 02) I 
!------------------------------~----------------------------------! 
I Load STATION_TABLc <Function 71, Variant 02> I 
!-----------------------~-----------------------------------------! 
I Wait for GOOD RE~ULT {Type 02) I 
1-----------------------------------------------------------------1 
I Load LINE_PROCESS (Function 71, Variant 03) I 
I----- - ----------- -- ---- --- --- --- --------- ------,------ --- ---------1 
I Wait for GOOD RESULT (Type 02) I 
1------------------------------------------------------------~----1 
I Load DIAL_PROCESS (Function 71, Variant 04) I 
!--------------------------------------------~--------------------! 
I Wait for GOOD RESULT (Type u2) I 
!----------------------------------------------~------------------! 
I START <Function 71, Variant OS> I 
1-----------------------------------------------------------------l 
I Wait for GOOD RESULT <Type 02) I 
!-----------------------------------------------------------------! 
I MAKE ·LINE RE.ADY (Function 47> I 
1-----------------------------------------------------------------1 
I *********** Line in Operational state ********** I 
+=================================================================• 
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START SEQuENCE (Continued) 

In order to bring a Stat1un from non operational state to 
an operational state, the following sequence of events have 
to be followed. 

•== ** line Operat~onal State ** -~--~----------------------------! 
I MCS STATUS CHANGE <Function 66) I 
!-----------------------------------------------------------------! 
I MAKE ST~TION READY (function 34) I 
!-------------------------------~---------------------------------! 
I ENAoLEINPUT <Function 32) I 
1-----------------------------------------------------------------l 
I Wa1t for GOOD RESULT (Type 02) I 
1----------------------------~--------~---------------------------1 
I ****** Lin~ and Station in Operational state ****** I 
•=================================================================* 
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------------------------------------------------------------------~-----

4.7 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 into reset 
mode. The Microprocessor will initiate Self Test and 
uoon successful completion of the Self Test, the 
Operating Firmware will be initiated. 

MASTRCLR - Master Clear 

If the "::ielective 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. If the "Selective Clear 
Jumper" is 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 witl initiate Self Test and 
upon successful completion of the Self Test, the 
Operating Firmware will be initiated. 

SELCLR - Selective Clear 

This Clear will force a Non maskable interrupt. The 
Operating Firmware will be initiated. 
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5 SELF TEST 

The ORS DLP employs a Self Test function with two methods 
of initiation and two methods of reporting the 
f u n c t i on a l i :t y o f t h e (; R S D LP • T h e t w o i n i t i at i on me t h o d s 
are: 

a. Reset 
b. Execution of Self Test I/O opcode. 

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

a. FrontplJne Clear (pushbutton) 
b. Power-Up Clear 
c. Master Clear (Jumper selected) 
d. DLI State Machi:ne Parity Error 
e .. Local Clear 

The reset will in1ti~lize the DLI state machine, reset the 
8086 microprocesslr, SCC and CIO chips. The 8086 will 
restart execution from the bootstrap loader <address 
FFFF:OOOJ>. 

The ORS DLP will also receive a Selective Clear which is 
fed to the ~LEAR PAL, and upon reception of this clear, the 
microprocessor wi:ll oe 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 all the active Latches in the PAL. 

Master clear is configured as a jumper options When the 
j u mp e r i s i :n s t a l L e d, i t '"' l l l c a u s e a r e s e t • W h e n i t i s n o t 
installed, a non-maskable interrupt will take place. 

After initialization of the Self Test, the ORS OLP will 
disable its peripheral and the DLI interfaces until such 
time when the ORS ~LP passes its Self Test. A status of 
zero and LCPCON/O is presented to the backplane whenever 
the OR5 DLP is addressed by the Host. 
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5 SELF TEST (Continued) 

Upon successful or unsuccessful completion of the Self 
Test, the Operational Firmware will be restarted and the 
results ~i LL De loaded into ORS DLP status register. There 
are two 1/0 opcodes avalaibLe to read the Self Test 
resJlts: 

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

The top frontpl1ne red LED indicates the status of the Self 
Test. The LED is on when 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 Self Test. If 
succsessful, the SJO ms cycle olinking will be initiated. 

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

~ee Get Status and Self Test Status operations. The 
following table shows the ORS OLP Self Test result codes. 

* --- -- - --- --- -- - --- - ------ ------- ---- --- ----.-- ------- * 
I Code I Description I 
1----------------------------------------------------1 

0001 
0002 
0003 
0004 
OJIJS 
0006 
00']7 
0008 
OOJ9 
OOlu 
0011 
0012 
0013 
0014 
'.) 01 5 
0020 
0 l) 21 
OJ22 
007A 

80~6 test failure 
ClO #1, 2 test failure 
sec #1, 2 test failure 
PIC test fai:lure 
PIT test failure 
RAM first 64K failure 
RAM failure 
Interrupts failure 
HDP/DLP init failure 
DLI state machine fai~ure 
Dual port RAM failure 
DLJ. Host pointer hilure 
o ... r LPw failure 
OLI V.P. hilure 
DLI burst counter failure 
RAM refresh failure 
Unexpected int failure 
Non 1i1uskab1.e interrupt failure 
Self test successful complete 

·--------------------------~-------------------------· 
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