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PREFACE 

This document is a guide to the design and coding of a user 
application program (UAP) that will operate with an SCA Module 
in the calling or answering station of a switched-line network. 
It should be used as a reference, in conjunction with the 
general SCAM reference manual (SCA Data Communications, Chapter 
2), by analysts and programmers responsible for the development 
of these programs. 
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INTRODUCTION 

Thia document is a quide to the design and coding of a user 
application proqram that is to operate with an SCA Module in the 
calling or answering station of a switched-line network. 

Section 2 

Section 3 

Section 4 

Section 5 

Section 6 

Section 7 

defines switch-line concepts and terminology. 

is a step-by-step guide to the desiqn of a dial­
callinq UAP. 

presents an example of a dial-calling UAP. 

is a atep-by•step guide to the design of a dial• 
answering UAP. 

presents an example of a dial-answering UAP. 

presents supplemental information about the use of 
SCAM in dial configurations. This section will be 
deleted when the general SCAM manual (SCA Data 
Communications Chapter 2) is updated and rereleased. 

Appendix A is a listing of the sample dial-calling UAP 
presented in Section 4. 

Appendix B is a listing of the sample dial-answering UAP 
presented in Section 6. 

CHANGE IN TERMINOLOGY 

1•1 

In previous SCA software documents, the term •synchronous 
Communications Adapter Module• (SCA Module) has been used to 
refer to all routine• released to support SCA communications. 
The aame term has been used to ref er to any program assembled 
from some selection of these routines. In thia and subsequent 
documents, the term •synchronous Co111111unications Access Method• 
(SCAM) will be used to refer to the distributed routines. The 
term •scA Module• will atill be used to refer to a proqram 
assembled from some selection of the SCAM routines. 

In previous documentation the term •oial•Out• has been used to 
refer to a station, UAP, or SCA Module that initiates calla over 
a switched line. The.term •oial•In• has been used to refer to a 
station, UAP, or SCA Module that receives calls over a switched 
line. I~ thia and subsequent documents, the term •dial-calling• 
or •calling• will be uaed in place of •dial-out•. The term 
dial-answering• or •answering• will be used in place of •dial­
in•. 
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SWITCHED LINE CONCEPTS AND TERMINOLOGY 

A two-way alternate, switched (dial) connection is a temporary 
connection of two stations over the public telephone network in 
order to achieve two-way data communic'ations. A connection is 
established when a dial-callinq station successfully calls a 
dial-answerinq station, and · is terminated when either station 
executes a disconnect command. Normally both stations issue a 
disconnect command when a serious error occurs or when either 
station sends a OLE E~T. 

After a connection has been established and a data file and an 
E~T have been transmitted, it is not necessary to re-dial before 
beqinning a new file transmission. A receivinq station may 
request to become the sending station at the end of any file 
transmission. 

I AM AND WHO ARE YOU IDENTIFICATIONS 

2-1 

over public telephone lines it is possible for any station to 
communicate with any other station if their software and 
hardware are compatible. Therefore it is possible that data may 
be "stolen" by or received from a station that is not a 
legitimate part of a qiven communication network. 

To help prevent theft of data or receipt of invalid data, the 
user may assign identifyinq codes to each station in his 
network. These codes will be transmitted and checked for 
validity each time a connection is made, before data 
transmission begins. A station's identifying code is called its 
I AM ID. Each station that is to perform ID checking must have 
a list of the I AM codes of the stations with which it may 
communicate. The codes in this list are called the WHO ARE YOU 
(WRU) IDs. ID checkinq can be performed by the calling or 
answerinq station or by both or neither. 

The UAP (calling or answering) defines its station's I 1\M In and 
the list of valid WRU Ins when it initializes the SCA Module. 
(See Initialization Record in Chapter 2.) The Handshaking 
Routine (calling or answerinq) automatically sends an I AM ID if 
one has been defined and automatically performs In checking if a 
list of WRU IDs has been defined. If a station that is to 
perform ID checkinq receives an invalid WRU IO or no WRU ID, the 
station's Handehakinq Routine disconnects the line. 

The IDs ·may be defined or redefined whenever initialization 
occurs. Additional security may be achieved by periodically 
chanqing the network's Ins. 
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SWITCHED LINE CONCEPTS AND TERMINOLOGY 

NORMAL SEQUENCE OF EVENTS -- CALLING STATION 

The Dial•Callinq SCA Module waits for the UAP to place the phone 
number of a station to be dialed in the Call Work Area in 
Common. It then calls the station, sends an ENO, and reads an 
ACKO. If an I AM ID was passed to the SCA Module throuqh 
initialization, then it sends its 'I AM ID preceding the ENQ. If 
the calling SCA Module is to perform ID checkinq, it expects to 
receive a WRU ID preceding the ACKO, and it will not continue 
unless it receives a valid WRU ID. 

After the (ID) ENO has been sent and the (ID) ACKO has been 
received, the calling SCA Module sends either data or an EOT, as 
directed by the UAP. If there is data to send, the SCA Module 
transmits data until the UAP requests that it send an EOT. 

After it has sent an EOT, the callinq SCA Module expects to 
receive an EOT or an ENO from the anawerinq station. If it 
receives an ENO, the calling SCA Module reads data until it 
receives an EOT. It then checks to see if its UAP has more data 
to send. 

The calling SCA Module continues to alternately send data or an 
EOT and then receive data or an EOT as lonq as either station 
has data to send or until a serious error occurs or it receives 
a OLE E~T. It assumes that both stations have finished sendinq 
data when it receives an EOT instead of an ENQ from the 
answering station and it finds that its UAP has no data to send. 
When this happens or when a serious error occurs or a OLE EOT is 
received, the callinq SCA Module sends a OLE EOT, disconnects 
the line, and waits for another phone number to dial. (Section 
3, Write Data step Jc describes a method by which the UAP can 
force the-callinq SCA Module to continue to exchanqe EOTs even 
after it has detected that neither station has data to send.) 
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SWITCHED LINE CONCEPTS AND TERMINOLOGY 

NORMAL SEQUENCE OF EVENTS -- ANSW!RI!«J S'l'A'l'ION 

2-3 

The Dial-Answerinq SCA Module waits for a call to come in from a 
callinq station. When a call has come in, it reads an ENO and 
responds with an ACKO. If the answerinq station is to perform 
ID checkinq, the SCA Module expects to receive a WRU ID 
precedinq the ENO, and it will not continue unless a valid WRU 
ID is received. If an I AM ID was passed to the SCA Module 
throuqh initialization, the SCA Module sends its I AM ID 
preceding the ACKO. 

After the (In) ENO has been received and the (ID) ACKO has been 
sent, the ~CA Module expect• to read data. It normally reads 
data until it receives an EfJ'l':--ff the calling station has no 
data to send, it can send an ~'1' imnediately after sendinq an 
ENO and receivinq an ACKO. 

After an EOT has been received, if the UAP wants to send data, 
the SCA Module sends an ENO. If the calling station----:risponds 
with an ACKO, the SCA Module beqins transmitting data supplied 
by the UAP. It transmits data until the UAP requests that i~ 
send an E9JT. If the callinq atation sends an ENO in response to 
the ~T, the SCA Module sends an ACKO and again expects to read 
data. -

The dial-answerinq SCA Module continues to alternately receive 
data or an EOT and transmit data or an EOT until the UAP 
requests that it disconnect the line, a serious error occurs, or 
the calling station sends a DLE EO'l'. A serious error or the 
receipt of a DLE EOT causes the S~A Module to post an error to 
the UAP and disconnect the line. After diseonnectinq the line, 
the SCA ~odule waits for another call to come in. 
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DESIGN OF A DIAL-CALLING USER APPLICATION PROGRAM 

INTRODUCTION 

This section is a step-by-step description of the operations to 
be performed by a user application proCJram (UAP) that is to 
function with a Dial-Calling SCA Module. 

PROGRAM STRUCTURE 

3-1 

In this section the functions of a callinq UAP have been divided 
into six general cateCJorieas 

• Housekeeping 

• Initialization 

• Place Call 

• Write Data 

• Read Data 

• Check Status 

The following diagram shows the relationship of these functional 
categories. 

HOUSEKEEPING 

INITIALIZATION 

PLACE 
CALL 

WRITE 
DATA 

CHECK 
STATUS 
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DESIGN OP A DIAL-CALLING USER APPLICATION PROGRAM 

Hou•ekeeping is performed once only, immediately. after the 
program is loaded. Initialization is · performed after 
housekeeping. If Version 2 of the Initializa~ion Routine was 
chosen, the UAP may reinitialize before placing a new call. If 
Version 3 of the Initialization Routine was chosen, the UAP must 
reinitialize before placing a new call. The UAP tlaces a call 
after it first initializes. It places a new cal when an error" 
has occurred, when neither station has any more data to send, or 
when for any reason it disconnects the line. The UAP writes 
data and an EOT or just an EOT after placing a call. It may 
write data again after receiving an. EOT from the answerinq 
station. It reads data aftersending an EOT. It Qhecks status· 
whenever it is walt!Mfor the SCA Module to transmit or receive 
data. 

A dial-calling station always writes first after placing a c~ll. 
A dial-callinq UAP must include Write Data steps 1 and possibly 
2 or 3, and a Dial-Calling SCA Module must have a Write Routine 
and at least one Transmit Buffer even for an application in 
which the calling .station never actually transmits data. 
However, for an application in which the calling station never 
receives data, the Dial-Calling SCA Module need not have a Read 
Routine, and the calling UAP need not include Read Data logic. 
(Read Routine in Section 7 describes programmrnq-coiiiICJerations 
for-i Dial-Calling SCA Module assembled.without a Read Routine.) 

HOUSEKEEPING 

3-2 

1. Determine that the SCA Module has been loaded and is active. 
Test tECB+6,7 for a valid SCA partition nwnber. If the SCA 
Module has not been loaded within some time frame (e.g., 10 
cycles through the machine), it is advisable to print an 
error message and terminate. 

2. Initialize the SCA Module's PSB to N (normal). 

3. Load initial values into other areas of Common if this was 
not done by defining constants into them at assembly time. 

4. Perform any application-determined housekeeping procedures 
such as initializing work area~, opening files, etc. 

If the SCA's partition number is constant and known at assembly 
time, then step 1 can test for a specific partition number in 
tECB+6.7.' Step 2 can be eliminated because the correct PSB can 
be initialized to N at assembly time. 
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DESIGN OF A DIAL-CALLING USER APPLICATION .PROGRAM 

INITIALIZATION 

3-3 

1. Wait for the System Mailbox to become available. 
Mailbox Status Byte for an A (available). If it is 
A, branch and switch to this test (wait). If it 
continue. 

Test the 
not an 

is an A, 

If no other partitions are using the Mailbox, the constant A 
should be defined into the Mailbox Status Byte at assembly 
time or this step should be omitted. 

2. Move the Initialization Record to the Mailbox, post the 
Mailbox busy, and address it to the SCA partition. 

a. Move a B to the Mailbox Status Byte. 

b• Move a co (alpha O) to the To-Address field of the 
Mailbox. 

c. Move the UAP's partition number or ID to the From­
Address field of the mailbox. 

d. Move the Initialization Record to the Mailbox. 
Normally all or most of the Initialization Record 
can be defined as a constant in the UAP source deck. 
However, for some applications it may be necessary 
for the UAP to perform some workstation or other I/O 
to get information to complete the Initialization 
Record. 

3. Reset the Inhibit Switch to zero. (This step is optional if 
this is the first or only initialization and the Inhibit 
Switch was initialized to zero at assembly time or at 
Housekeeping step 3.) 

4. Analyze the result of the attempt to initialize the SCA 
Module. 

a. Test for an initialization error. (Test the Inhibit 
Switch for an E.) If there has not been an 
initialization error, continue to step 4b. 

Normally an initialization error will require 
analysis and perhaps reassembly. Therefore the UAP 
should print an error message requesting a memory 
dump, reset the Mailbox Status Byte to A 
(available), and terminate. 

The SCA Module does not reset the System Mailbox to 
A after posting an initialization error. This 
allows the UAP to print the invalid Initialization 
Record in the Mailbox before allowing other 
partitions to use the mailbox. Note that the SCA 
Module may have destroyed part of the contents of 
the Mailbox while trying to process the 
Initialization Record. 
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DESIGN OF A DIAL-CALLING USER APPLICATION PROGRAM 

INITIALIZATION, Step 4 

PLACE CALL 

b. Test to see if initialization has been successfully 
completed. After successful initialization .the SCA 
Module moves the UAP's partition number (the From­
Address field of the System Mailbox) to the 
Partition that Last Initialized field (+ECB+4,5) of 
the CCB and posts the System Mailbox available (A in 
the Mailbox Status Byte). The UAP can test either 
or both of these fields to see if initialization has 
been successfully completed. 

If Initialization has not been successfully 
completed, return (branch and switch) to step 4a. 
If initialization has been successfully completed, 
continue. 

Notes the UAP loops throuqh step 4 until initialization has 
Eeiii' completed. The UAP should not wait indefinitely for 
the SCA Module to process the Initialization Record. If 
after some period (e.q., ten cycles), the SCA Module still 
has not processed the Initialization Record, the UAP should 
print an error messaqe, free the Mailbox, and perhaps take a 
memory dump. It is likely that the SCA partition has not 
been loaded properly. The user's first attempt to correct 
the problem should be to reload the SCA partition and try 
aqain. If this fails, further problem analysis is required. 

1. If this is to be the first call after the UAP is loaded, 
initialization has already taken place. If this is not the 
first call, and Version 3 of the Initialization Routine was 
selected, the UAP must reinitialize before continuinq. If 
Version 2 was selected, the UAP may reinitialize. To 
reinitialize, execute the Initialization loqic. 

2~ If this station has data to transmit after the call is 
placed, perform Write Data steps 4•7. These steps should be 
performed before the CiIT is placed so that there is a data 
block for the SCA Module to transmit immediately after it 
places the call. If this preparation is not made, one or 
both stations may time out after the connection is made 
while the callinq SCA Module waits for data to transmit. 

3. Prepare the £!!!. ~ ~· 
a. Move the lenqth of the phone number to the Length 

field (tCWA+18,19) of the Call Work Area. 

b. Move the phone number to the Phone Number field 
(tCWA+20) •. 

c. Move a D (ready) to the Call Work Area Status Byte 
(tCWA). 
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PLACE CALL 

WRITE DATA 

3-5 

4. Test to see if the call has been successfully placed. 

a. The SCA Module posts an A (available) in the Call 
Work Area Status Byte after it has successfully 
placed the call. If the status byte contains an A 
and this station has data to transmit, go to Write 
Data step s. If it contains an A and there is no 
data to transmit, go to Write ~ step 1b. 

Noter An A in the Call work Area Status Byte does 
~mean that handshaking and the exchange of IDs 
has been successfully performed. If there is a 
handshaking or ID error, the UAP will detect it when 
it checks status from its Write Data or Read Data 
logic. - --

b. The SCA Module posts an E (error) in the Call work 
Area Status Byte if there is an error in dialing 
(for example, a busy signal or no answer or an 
invalid phone number). If the status byte contains 
an E, print an error message and terminate or return. 
to step 2. 

Notes The SCA Module tries eight times to dial the 
iiWiil>er before it posts an E in the Call Work Area 
Status Byte. It may be several minutes before the E 
is posted. 

c. If the status byte still contains a D (ready), then 
the SCA Module is still trying to dial. Branch and 
switch to the beginning of step 4. 

The calling station may transmit data after it has placed a call 
and again after it has received an EOT from the answering 
station. The application will determine how many files (if any) 
the calling station has to send, or the UAP may perfo:rmi some 
workstation or other I/O to determine if there is data to send. 

If the calling station has more than one logical file to 
transmit, the files may be sent separately (each terminated by 
an EOT) or they may be sent together as a single transmission. 
If they are sent as a single transmission, header records 
(preceded by an SOH1 see step 6d) may be used to identify them 
or some user-defined code in the records may identify them. 
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1. If the call h•a just been placed, the calling station can 
write data or it can send an EOT and give the answering 
station the option to send data. 

a. To write data, qo to atep 4. 

b. To send an EDT.and (Jive the answering station the 
option to send data, move a Q (EOT request) to the 
Write Flaq and a D ·· (ready) to the status byte of the 
next Transmit Buffer. Go to ~ ~· 

2. If an EOT has just been received by this station's Read 
Routine (see Inhibit switch code W in Section 7), this 
station can write data, or (if it has no data to send) it 
can give the answering·station· the option to send more data 
or it can disconne:ct the lirte. 

a. To write data, 90 to step 4. 

b. To 9ive the answering station the option to send 
more dat;a, reset the Inhibit Switch to zero and go 
to Read Data. Since this is not the first 
transmissionC>rthe call, the SCA Module checks for 
a D (write request) in the Operation Code in the 
CCB. When it finds that the Inhibit switch has been 
cleared but a D has not been posted in the Operation 
Code, it assumes that the UAP has no data to send. 
It sends an 'EO'r. and waits for a response from the 
answering station. 

c. To disconnect the line, move an E (disconnect 
request) to the Operation Code in the CCB and reset 
the Inhibit Switch. Go to Place Call. The SCA 
Module will send a DLE EOT, disconnecttne line, and 
wait for another phone number to dial. 

Note: :tf the UAP is qoinq to reinitialize before 
placinq a new call, do not reset the Inhibit Switch. 
It will be reset at Initialization step 3. 

3. If an EOT has just been received by this station's 
Handshakinq Routine (the answering station had no data to 
send1 see Inhibit Switch code X in Section 7), this station 
can write data, or U! It has no data to send) it can allow 
the SCA Module to disconnect the line or it can force the 
line connection to bemaintained. 

a. To write d,at.a, qo to step 4. 
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WRITE DATA, Step 3 

3-7 

b. To allow the SCA Module to disconnect the line, 
reset the Inhibit Switch to zero without postinq a 
code in the Operation Code. Go to Place Call. The 
SCA Module detects that neither station hascrata to 
send. it sends a DLE EOT, disconnects the line, and 
waits for another phone number to dial. 

Notes If the UAP is goinq to reinitialize before 
placing a new call, do not reset the Inhibit Switch. 
It will be reset at Initialization step 3. 

c. If for some reason the UAP wants to maintain the 
connection, even when neither station has data to 
send (if it expects that one of the stations may 
have data to send later), it should use a Transmit 
Buffer to request that an EOT be sent. Move a Q 
(EOT request) to the Write Flag and a D (write 
request) to the Operation Code in the CCB and then 
clear the Inhibit Switch to zero. Go to Read Data. 
The SCA Module will send the EOT and go ~ts Read 
Routine. 

4. To start the SCA Module transmitting data, the UAP must 
perform the following steps: 

a. Test the Transmit Buffer Status Bytes. All of them 
should contain A's. (They should have been 
initialized to A at assembly time or at Housekeeping 
step 3.) If a Transmit Buffer Status Byte contains 
some other character, then the buffer contains data 
or a control character request (Write Flag code) 
that was prepared for a previous transmission but 
not transmitted because of an error. The 
application will determine what the UAP should do 
with these buffers. 

One possibility is to print or save the contents of 
the buffers and then clear the buffers by resetting 
all Write Flags to zero and movinq an A (available) 
to the status bytes of all buffers. By postinq the 
buffers available, the UAP allows the contents of 
the buffers to be destroyed at step 6. Continue to 
step 4b. 

Another possibility is to continue the transmission 
from where it was left. Reset to A any Transmit 
Buffer Status Byte that is other then A or D.and 
continue to step 4b. The UAP must somehow insure 
that it is now conununicating with the station that 
was originally intended to receive the data. 

b. Move a D (write request) to the Operation Code in 
the CCB. (This is optional if this is the first 
transmission of the call.) Reset the Inhibit Switch 
to zero. 
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WRITE DATA, Step 6 

d. Move the appropriate code to the Write Flag of the 
buffer if this buffer is to be preceded by an SOB 
(Start of Header) or if it is to be terminated by an 
ETX (End of Text) for some application-determined 
reason. 

e. Move a D (ready) to the Buffer Status Byte. 

7. If more than one Transmit Buffer is beinq used, the UAP must 
have some pointer (perhaps an index register) to point to 
the correct Transmit Buffer. Update the pointer to point to 
the next Transmit Buffer. (See Sequential Buffers in 
Section 7. 

8. Return to step s. 
9. When there is no more data to send, request that an EOT be 

sent: 

a. Move a Q (send EOT request) to the Write Flaq o.f the 
next Transmit Buffer. 

b. Move a D (ready) to the Buffer Status Byte. 

c. Go to Read Data. If the SCA Module was assembled 
without a Read Routine, qo to Check Status. 

Note: If there are two or more Transmit Buffers, an error in 
~transmission of one of the last data buffers miqht cause 
the SCA Module or the UAP' status checkinq routine (which 
will be entered when the UAP returns to Read Data to send a 
DLE EOT. The SCA Module would not detect the send EOT 
request just posted in the Write Flaq until the next time 
this station is called. This problem is avoided by clearing 
the Write Flaq to zero (at step qa) before preparing any 
Transmit Buffers for transmission. 
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1. Post all Receive Buffers available. Move an A to the status 
byte of all Receive Buffers. 

2. Test a buffer to see if it has been filled with data by the 
Read Routine. The version of the Get-Buffer Routine 
selected will determine which buffer to test. If Version 2 
or 3 was selected, the UAPmav test more than one buffer. 
(See Sequential Buffers in Section 7.) 

a. If data has not · been received. (Buffer Status Byte • 
A), check the status of the SCA Module. It is 
possible that a serious error has occurred or an FOT 
has been received.. The tests for these conditions 
and the actions the UAP should take are discussed 
under Check Status below. 

If data has not been received and the status is 
normal (no serious error, no FX'.IT), then the SCA 
Module must still be trying to read a data block. 
Branch and switch to the beqinninq of step 2 to wait 
for the SCA ~odule to complete its read. 

If an EOT has been received (Inhibit Switch • X or 
W), the Cheek Status loqie branches to Write!?!:!!.• 

If a serious error has occured, the UAP's Check 
Status loqic returns to Place £!!!.• 

b. If data has been received (Buffer Status Byte= E), 
process it and qo to step 3. Processing usually 
means outputtinq the data area of the buffer to the 
line printer or some storage device. Relative 
locations 5-8 of the buffer pref ix will contain the 
number of data characters received. Processinq may 
mean examining the data in the buff er and making 
decisions based on the contents. If header records 
are expected, examine relative location 15 of the 
buff er to see if the data block is preceded by an 
SOH instead of the standard STX. If data blocks 
terminated by an ETX are expected, examine relative 
location N of the buffer (N • 20 plus the data 
length) to see if t.he data block is terminated by an 
E'l'X instead of the standard ETR. 

c. If the Receive Buffer Status Ryte does not contain 
an E (full),, it should contain an A (available) or V 
(being filled by the Read Routine). If it does not 
contain any of these values (if it has been overlaid 
by another partition or by a program error), the 
Read Routine will be waiting for the buffer to be 
posted available and will be sending WACKs. The UAP 
will loop between step 2 and Check Status 
indefinitely or until the answering station gives 
up. To detect such errors, the UAP can test for an 
A or V in the status byte if it does not find an F.. 
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READ DATA 

3. Post the Receive Buffer available. Move an A to.the status 
byte of the buffer just processed. 

4. If more than one Receive Buffer is being used, the UAP must 
have some pointer {perhaps an index register) to point to 
the correct Receive Buffer. See Sequential Buffers in 
Section 7. Update the pointer to point to the next Receive 
Buffer. 

s. Return to step 2. 

CHECK STATUS 

3-11 

The UAP should check the status of the SCA Module whenever it is 
waiting for the SCA Module to complete some I/O operation. The 
purpose of status checking is to detect errors and the 
occurrence of unusual conditions during the transmission or 
receipt of data or during handshaking or ID exchange. 

1. Test for a non-zero code in the Inhibit Switch. If the 
Inhibit Switch is zero, go to step 4. 

2. If the Inhibit switch setting is X or W {EOT received), go 
to step 3. If it is other than X or w, then it represents 
an error. After posting an error code in the Inhibit Switch 
the SCA Module disconnects the line and waits for another 
call. 

a. The UAP may 'take special action depending on the 
type of code posted. However, for most applications 
it will be possible to treat all codes the same. 

b. Print an error message. The error message should 
show the Inhibit Switch setting and the PSB setting. 

c. Reset the Inhibit Switch to zero. Reset the 
Partition Status Byte to N in case it was also set. 

Notes If the UAP is going to reinitialize before 
placing the next call, do not reset the Inhibit 
Switch. It will be reset at Initialization step 3. 

d. If the station has been transmitting data, there may 
be untransmitted data and unsatisfied control 
character requests in the Transmit Buffers after the 
error has been posted. The application will 
determine what the UAP should do with these buffers. 
They can be handled at this step or the next time 
the UAP enters its Write Data logic. Write Data 
step 4a discusses methods of liiiicrling them. 

e. Return to Place Call. ----
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CHECJ( STATUS 

3. If the Inhibit Switch ilettinq is w, then an JIDT (normal end 
of tran11mission character) was received by this station's 
Read Routine. Go to Write D.ata step 2. If the Inhibit 
switch settinq is x, then the callinq station has no data to 
send. (It sent an EO'l' instead of data.) r;o to Write ~ 
step 3. 

4. If there is no Inhibit switch settinq, test for a code other 
than N (normal) in the Partition Status Byte (PSB). 

a. If the PSB is set to N, then the status is normal. 
Return to Read nata step 2 or Write Data step 5 to 
see if tne-sr.Alfodule has complete<f"the operatian 
the UAP iS waiting .for. " 

b. If there is a PSB code other than N, the UAP may 
take special action dependinq on the code set. All 
of the PSB codes indicate errors except N, T (TI 
received), and possibly s (WACKs re.ceived). The 
application will determine the action to be taken. 

c. Before the SCA Module posts an error in the PSB, it 
has tried eiqht times to perform the I/O operation. 
The UAP can allow the SCA Module to continue to try 
to perform the operation or it can reauest that the 
line .be disconnected. 'l'o request that the line be 
disconnected, qo to step 4d. 

To rE!CJUeSt that the operation be retried when this 
station is transmittinq data (Activity SWitch • D), 
move· a n to the Transmit Buffer Status Byte. (The 
SCA Module pests an E in the status byte after a 
transmission error.) 

If.the answerinq station is receivinq data (Activity 
Switch• A), the ~eration will automatically be 
retried until it is successful or until the UAP 
pests a control character request in the Read Flaq 
in the CCB. 

Add one to a counter so that the UAP can "qive up" 
after some number of PSB errors. 

Print an error messaqe and the PSB code. 

Reset the PSB to N. 

Return to ·the Read Data step 2 or Write Data step 5 
to wait for the'()yiiratlon to be retried. 
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CHECK STATUS, Step 4 

3-13 

d. If the UAP does not want the operation to be 
retried, or if it has been countinq PSB errors and 
is ready to •qive up•, it should request that a OLE 
EOT be sent so that the line will be disconnected. 

e. 

If the station is readinq data (Activity Switch • 
A), move a 2 (send OLE EOT) to the Read Flaq in the 
CCB. If the station is writinq data (Activity 
Switch• D), move a D (send DLE EOT) to the Write 
Flaq in the buffer prefix and a D (ready) to the 
Buffer Status Byte. If the SCA Module has returned 
to its Handshakinq Routine (Activity Switch• O), 
there is no need to send a OLE EOT. 

Print an error message and the PSB code. 

Reset the PSB to N. 

See step 2d and Write Data steps 4a and 9 for a 
discussion of the problem o'lliiitransmitted Transmit 
Buffers. 

If Version 2 of the 
selected and the UAP is 
placing a new call, 
Inhib~t Switch. The 
Initialization step 3. 

Initialization Routine was 
qoinq to reinitialize before 
move a numeric code to the 
code will be reset at 

f. Go to Place Call. 
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INTRODUCTION 

The sample user application program (UAP) presented in this 
section may be run with an SCA Module designed tor the calling 
station of a switched network. 

The logic of the sample UAP is shown in an overview flowchart in 
figure 11-1. The same flowchart .is broken into segments in 
fiqure 11-2 and explained in the narrative accompanying the 
figure. A listing of the program appears in Appendix A. 

SUMMARY OF FUNCTIONS 

11-1 

The sample UAP gets phone numbers to dial from CALLNO cards. 
The format of the CALLNO cards is shown under Card Ij!uj below. 
The UAP moves the call number information to tne""ca ork Area 
and posts the work area ready so that the SCA Module will place 
the call. After successfully placing a call, the SCA Module 
sends its ID "CALLER" and an ENO to the answering station. It 
expects the answering station to respond with the ID "HELLO" and 
an ACKO. The IDs "CALLER" and "HELLO" are passed to the SCA 
Module via the Initialization Record. 

The CALLNO card indicates to the UAP whether it is to write and 
then read data or read data only. If it is to write first, it 
reads data cards and moves the card data to the Transmit 
Buffers to be transmitted. When it reads a unit separator card, 
it requests that an EOT be sent. It then expects to receive 
data followed by an EOT or to receive just an EOT from the 
answering station. It prints the data it receives on the line 
printer. 

If the CALLNO card indicates that the calling station is to read 
only, the UAP first requests that an EQT be sent and then enters 
its read data logic. 

In either case (write and then read, or read only), after 
receiving an EOT from the answering station, the UAP requests 
that a DLE EOT be sent and the line be disconnected, and then it 
looks for another CALLNO card in the card reader. 
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CARD INPUT 

This UAP reads phone numbers to be dialed and data to be 
transmitted from cards. The card input conventions described 
here apply to this UAP only. Another UAP might get phone 
numbers from the workstation or tape or disc or they might be 
assembled into the UAP. Data to be transmitted may be read from 
tape or disc for many applications. 

CALLNO Cards 

The CALLNO cards read by the sample UAP have the following 
format: 

Columns 

1-6 

7 

18-19 

20-43 

Transmission Deck 

Field Contents 

Card ID CALLNO 

Function R 
Code 

Length 

Phone 
Number 

w 

2 numeric 
digits 

numeric 
digits 

Meaning 

CALLNO card identifier. 

This station should read 
data only. 

This station should 
write data first and 
then read data. 

The length of the phone 
number to be dialed, 
01 to 24. 

The phone number to be 
dialed1 maximum 24 
digits. 

The "transmission deck" input to this sample program consists of 
data cards to be transmitted to the calling station and a unit­
separator card. A unit-separator card must be the last card of 
every transmission deck. .~ 

A CALLNO card with function code W (write first) must be 
followed by a transmission deck. A CALLNO card with fiiilCtion 
code R (read only) may not be followed by a transmission deck. 
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SELECTION OF ~CAM ROUTINES 

This UAP waa designed to run with an SCA Module made up of the 
following routines: 

• Handshaking Routine Version 6 a Dial-Calling 

• Initialization Routine -- Version 1: One-Time Initiali­
zation 

• Get-Buffer Routine -- Version 1: Sequential 

• Error Routine -- Version 2 

• Read Routine 

• Write R>utine 

DEFINING COMMON 

The following areas in Common will be referenced by both the SCA 
Module and the UAP. The user can determine their location and 
initial values by making changes to the distributed Common deck. 
The Common deck must be included during assembly of the SCA 
Module and of the UAP. The initial values of Common must be 
loaded before beginning execution of the SCA Module and the UAP. 

• Communications Control Block -- 18 characters beginning 
at 1000C 

For this example the CCB is defined at location 
1000C in the Comnon deck. It is initialized to all 
zeros. 

e System Mailbox -- 420 characters beginning at 0580C 

The System Mailbox is defined at location 0580C in 
the distributed Common deck. No changes need be 
made to the Common deck. 

• SCA's Partition Status Byte -- 1 character between 0560C 
and 0579C 

Both the SCA Module and the sample UAP calculate the 
address of the SCA's PSB in their housekeeping 
routines. The UAP initializes it to N (normal) at 
execution time. No changes need be made to the 
Common deck. 
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• 'l'ranBlftit Buffers -- Two 100-character areas, one beqin• 
ninq at location 1500C and one beqinninq at 1600C1 · 
Receive Buffers -· Two 102-:character areas, one beqinninq 
at location 1700C and one beqinninef at 1900C 

The Transmit and Receive Buffer definitions may be 
included in the tTAP or added to the Common deck. 
The SCA Module saves them when it finds the 
Initialization Record in the System Mailbox. 

Note: A 102-character Receive Buffer may contain up 
~O data characters. A 100-character Transmit 
Buffer may contain un to 80 data characters. See 
Transmit Buffer Lenqth and Receive Buffer Length in 
Cha'l)ter 2. . 

• IDLE Messaqe Buffer -- 44 blanks beginninq at location 
1050C 

For this example the IDLE Messaqe Buffer is located 
at location 1050C in the Conmon deck. It is initia­
lized to all blanks. 

• Call work Area -- 44 positions beqinninq at location 
1050C 

For this example the Call Work Area overlaps the 
IDLE Message Buffer at location 1osoc. 

INITIALIZATION 

4-4 

The followinq information is moved to the System Mailbox by the 
UAP in order to initialize the SCA Module. The first five 
characters follow the standard conventions for use of the System 
Mailbox. The remaining information is the Initialization 
Record. 

System Mailbox 
core tocatlon 

580 

581-582 

Number 
of Bytes 

1 

2 

SCAM DIAL 

Contents 
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Meaninq 

Mailbox busy. 

Mailbox To­
Address Field1 
ID of SCA par­
tition. 
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s:;r:stem Mailbox Number 
<'.:ore Location ol fil!:es Contents Meanin2_ 

583-584 2 nn Mailbox From-
Address field1 
UAP partition 
nwnber. 

585-588 4 1500 Address in Common 
of first Trans-
mit Buffer. 

589-592 4 1600 Address in Common 
of second Transmit 
Buffer. 

593 1 z End of list of 
Transmit Buffer 
addresses. 

594-601 8 unused Only two Transmit 
Buffers are being 
defined. 

602-605 4 1700 Address in Common 
of first Receive 
Buffer. 

606-609 4 1900 Address in Common 
of second Receive 
Buffer. 

610 1 z End of list of 
Receive Buffer 
addresses. 

611-618 8 unused Only two Receive 
Buffers are being 
defined. 

619-622 4 0092 Maximum number of 
characters to be 
read. (80 data 
characters plus 
one ETB or ETX 
plus one over-
flow position.) 

623-642 20 unused Area not used . 
tor dial configu-
rations. 

643 1 6 Length of this 
station's ID. 

644 1 s Len9th of answer-
inq stations' IDs. 
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STATUS 

System Mailbox Number 
~re f:OcatJon ol lixtes contents Meaning: 

645-650 6 CALLER This station's I 
AM ID. 

651-655 5 HELLO Thi• station's 
WRU list. (The 
ID expected from 
the answering 
stations.) 

656 1 z End of WRU list. 

The user application main program branches and links to the 
Status Subroutine 

• In its read logic when it finds the Receive Buffer has 
not been filled by the SCA Module'• Read Routine, and 

• In its write logic when it finds that a Transmit 
Buffer that it has posted ready has not been transmitted 
by the SCA Module's Write Routine. 

The UAP's Status Subroutine checks the Partition Status Byte 
(for a. code other than N) and the Inhibit Switch (for a non-zero 
value) to see if the SCA Module has posted an error or statue 
code. The Status Subroutine posts normal or restart status and 
then returns to the main program. 

NoX'mal Status 

The Status Subroutine posts normal status when no codes have 
been posted in the Inhibit Switch or the PSB. The main program 
continues to wait for its Receive Buffer to be filled or its 
Transmit Buffer to be transmitted. 
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Restart Status 

The Status Subroutine posts restart status when an error has 
occurred or an EOT has been received. When the main program 
detects restart status, it looks for another CALLNO card in the 
card reader. When it finds another CALLNO card, it requests 
that the new phone number be dialed. 

PSB Errors 

Before the SCA Module posts an error in the PSB, it has tried 
eight times to perform the I/O instruction. PSB errors are 
considered temporary, because they can be retried. (See Read 
Errors and Write Errors under Partition Status BSte in Chapter 
2.) In this example the UAP does not allow t e SCA Module to 
retry the operation. It requests that a OLE EOT be sent, it 
reports the PSB error on the workstation, and it posts restart 
status. 

Inhibit Switch Errors and EOT 

The Dial-Calling SCA Module always returns to the Handshaking 
Routine after postin9 a non-zero code in the Inhibit Switch. 
The Inhibit Switch code may indicate a serious error or the 
receipt of an EOT. Inhibit Switch errors cannot be retried. 
The Status Subroutine reports the error or the EOT on the work 
station and posts restart status. 

Error Codes 

In this example all errors are reported on the work station. A 
UAP may be designed to take special action dependinq on the ~ 
of error posted in the PSB or Inhibit Switch. See Section r-:0? 
this document and Chapter 2 for the meaning of the codes that 
may be posted. 
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Figure 4-1. Overview of Dial-Calling UAP Example 
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Figure 4-1. Overview of Dial-Calling UAP Example (continuedl 
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Figure 4-2. Dial~Calling UAP Example (STEPS 1-4) 

SCAM DIAL 
SINGER RESTRICTED - ADVANCE COPY . 12/71 



DIAL-CALLING USER APPLICATION PROGRAM -- EXAMPLE 

MAIN PROGRAM 

e START 

1 IS THE SCA MODULE ACTIVE? 

Is +ECB+6,7 = a valid partition number for the SCA? When the 
SCA Module beqins execution it stores its partition number in 
relative locations 6 and 7 of the CCB (+ECB+6,7). The UAP 
examines these two positions to see if the SCA Module is loaded 
and executing. 

If YES, go to step 2. 
If NO, branch and switch to this test to wait for the SCA 

Module to become active. A UAP might count the number 
of times the test has been made so that it can print an 
error message and terminate after some number. 

2 CALCULATE THE SCA's PARTITION STATUS BYTE ADDRESS AND SET IT TO N 

Add the SCA' s partition number c+ECB+6, 7) to 0 5 6 OC to get the 
address of the SCA Module's Partition Status Byte for error 
checking. Move an N (normal) to the PSB. 

3 MAILBOX AVAILABLE? 

Mailbox Status Byte = A? 
Is the Syst~m Mailbox available for use? An A in the status 
byte (relative position 0) indicates the System Mailbox is 
available. B,C, or X in the status byte indicates the System 
Mailbox is being used. If no other partitions are using the 
mailbox, this test can be omitted. 

If YES, go to step 4. 
If NO, branch and switch to this test to wait for the 

Mailbox to become available. A UAP might count the 
number of times the test has been made so that it can 
print an error message and terminate after some number. 

4 MOVE THE INITIALIZATION RECORD TO THE SYSTEM MAILBOX 

4-11 

Move the Initialization Record into the System Mailbox and post 
the Mailbox busy with information from the UAP partition for the 
SCA partition. The information moved to the System Mailbox is 
shown under Initialization in this section • 
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Figure 4-2. Dial-Calling UAP Example (STEPS 5-8) 
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5 INITIALIZATION ERROR? 

Inhibit Switch • E? 
waa there an error during initialization? 
The SCA Module poata an E in the Inhibit Switch (4ECB) if there 
is an error in the Initialization Record. 

If NO, go to step s. ' 
If YES, go to step 6• 

6 RESET MAILBOX STATUS 

Reset the Mailbox Status Byte to A. 

7 REPORT ERROR 

Print a measaqe on the workstation indicating that the proqram 
is terminatinq due to an initialization error and then stop 
processing-. 

8 INITIALIZATION COMPLETE? 

4-13 

Mailbox Status Byte • A? 
Has initialization been su9cessfully completed? 
After successful initialization the SCA Module posts the System 
Mailbox available (A in the Mailbox Status Byte). 

If NO, branch and switch to step s. 
If YES, qo to step 9. 
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Figure 4-2. Dial-Calling UAP Example (STEPS 9~14) 
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9 CARD READER READY? 

Query the card reader to see if it is ready. 

If YES, qo to step 11. 
If NO, qo to step 10. 

10 REPORT NO CARDS 

Print a messaqe on the workstation indicatinq that the proqram 
is waitinq for cards. Return to step 9 to see if the card 
reader has been readied. The sample UAP prints this messa9e 
only once each time it enters the loop between steps 9 and 10. 
It uses a switch to make sure that the messa9e is printed only 
once. 

11 READ A CARD 

Read a card. The UAP is looking for a CALLNO card. 

12 ENDOF DATA? 

Did the attempt to read data (step 11) result in an end of file 
condition? 

If YES, qo to step 9. 
If NO, go to step 13. 

13 CALL NUMBER? 

Was the card just read at step 11 a correctly formatted CALLNO 
card? See Card Input in this section for the format of the 
CALLNO cards-expected by this sample' UAP. 

If YES, qo to step 15. 
If NO, go to step 14. 

14 REPORT NO CALLNO CARD 

4-15 

Print a message on the console indicating that the UAP just read 
a data card or an incorrect CALLNO card when it is expecting a 
CALLNO card. 

Return to step 11 to read another card. The program will loop 
through steps 11-14 until a correct CALLNO card or a unit­
separator card is read. If it empties the card reader without 
finding a correct CALLNO card or a unit separator, it will wait 
at step 11 for the card reader to be readied. 

The sample proqram uses a switch to insure that this message· is 
printed only once each time the loop is entered. 
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Figure 4-2. Dial-Calling UAP Example (STEPS 15-20) 
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15 SAVE FUNCTION CODE (W OR R) 

The UAP has just read a CALLNO card. Column 7 of the card 
contains a function code, W or R, to indicate if this station is 
to write and then read or just read data. This step saves the 
function code in a work area in the UAP so that it can be tested 
by step 34. 

16 READ OR WRITE? 

Function code = R or W? 
Is this station to read data only or write and then read data? 
The function code can be tested in the card input area or in the 
UAP work area to which it has been moved (step 15). 

If this station is to read only, go to step 29. 
If it is to write data first, go to step 17. 

17 TURN ON FIRST-WRITE SWITCH 

Turn on a switch in the UAP. The switch will be tested by steps 
23 and 27. When it is on, it indicates that the UAP is 
preparing the first data block to be transmitted but the phone 
number has not yet been dialed. 

18 DATA TRANSMITTED OR? 

Buffer Status 
transmitted? 
step 26.) 

Byte • A? Has the 
X3 points to the correct 

buffer been successfuly 
Transmit Buffer. (See 

If YES, go to step 21. 
If NO, then the buffer has been 

has not yet been successfully 
Module. Go to step 19. 

readied by the UAP, but it 
transmitted by the SCA 

19 STATUS SUBROUTINE 

Branch and link to the Status Subroutine. 

20 STATUS 

Test the status posted by the Status Subroutine. 

Status = normal means that the Write Routine is still trying 
to transmit the data block. Branch and switch to step 
18. 

Status = restart means that a serious error has occurred and 
control has returned to the Handshaking Routine. Go to 
step 9. 
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Figure 4-2. Dial-Calling UAP Example (STEPS 21-28) 
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21 READ A CARD 

Read a data card. 

22 END OF DATA? 

Did the attempt to read data (step 21) result in an end of file 
condition? 

If YES, then there is no more data to transmit. Go to step 
23. 

If NO, g9 to step 25. 

23 FIRST WRITE? 

Is the UAP first-write switch on? (See step 17.) 

If YES, go to step 24. 
If NO, then the unit-separator card 

represents a normal end-of-file for 
Go to step 35. 

just read at step 22 
this transmission. 

24 REPORT NO DATA 

There has 
card with 
immediately 
the error. 

been an error in the card input sequence. A CALLNO 
a function code W (write first) was followed 

by a unit-separator card instead of data. Report 
Go to step 9 to look for the next CALLNO card. 

25 PREPARE A TRANSMIT BUFFER 

Move data (read at step 21) to the Data Field of the Transmit 
Buffer. Move the data length to the buffer's Data Length field. 
Move a D (ready) to the Buffer Status Byte. X3 points to the 
correct Transmit Buffer (See step 26.) 

26 MOVE NEXT TRANSMIT BUFFER ADDRESS TO X3 

Exchange the Transmit Buffer address work area and X3. Steps 
18, 25, 35 and 54 use index register 3 (X3) to address fields in 
the correct Transmit Buffer. When the UAP is loaded, the 
address of the first Transmit Buffer is already in X3: the 
address of the second Transmit Buffer is in a work area in the 
UAP. The two addresses are exchanged after a Transmit Buffer 
has been filled. 

27 FIRST WRITE? 

Is the UAP first-write switch on? 

If 

If 

NO, then the phone 
already been dialed. 
YES, then the phone 
to step 28. 

number for this transmission has 
Go to step 18. 

number has not yet been dialed. Go 

28 TURN OFF FIRST-WRITE SWITCH 

4-19 

Turn off the UAP first-write switch. Go to step 29 to request 
that the phone number be dialed. 
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Figure 4-2. Dial-Calling UAP Example (STEPS 29-33) 
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29 PREPARE CALL WORK AREA 

Move the phone number length from the CALLNO 
Field (relative locations 18 and 19) of the 
Move the phone number to the Call Work 
relative location 20. Move a D (ready) to 
(relative location O). 

30 CALL STATUS 

card to the Length 
Call Work Area. 
Area beginning in 
the status byte 

Test the Call Work Area Status Byte to see the status of the SCA 
Module's attempt to dial the phone number. 

Status byte = A means the phone numner has been successfully 
dialed. Go to step 34. Notes If there is an error in 
handshaking or in the exchange of IDs after the call is 
placed, the error will be detected by the UAP when it 
enters its Status Subroutine at step 19 or 38. 

Status Byte • E means there was an error in the attempt to 
dial. Go to step 31. 

Status Byte • D means that the SCA Module is still trying to 
place the call. Branch and switch to this step to wait 
for the SCA Module to complete the attempt. 

Note: Program logic errors can easily cause the UAP to 
stay in this loop. (The status byte remains D because 
the SCA Module is not dialing1 it is waiting for some 
other action by the UAP.) To help in identifying program 
logic errors, the UAP can branch and switch to the 
Status Subroutine before returning to this test. The 
Status Routine will print diagnostic information that 
will help the user to debug his program. 

31 REPORT ERROR 

Print a message on the workstation indicating that there was an 
error in dialing. 

32 WRITING? 

Activity Switch (tECB+3) = D? Is this station writing data? 

If YES, go to step 33. 
If NO, go to step 9. 

33 RESET TRANSMIT BUFFER AVAILABLE AND RESTORE X3 

Because of the dial error, the Transmit Buffer prepared at step 
25 will not be sent. Reset the buffer available. Step 26 
updated X3 after the first Transmit Buffer was prepared. 
Perform the operation described by step 26 again so that next 
time the UAP is preparing to transmit data it will use the same 
Transmit Buffer. 
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Figure 4-2. Dial-Calling UAP Example (STEPS 34-39) 
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34 READ OR WRITE? 

The call has been successfully made and ID checking (if 
performed) was successful. Test the function code from the 
CALLNO card to see if the station is to write before reading or 
read only. The function code was saved in a work area in the 
UAP by step 15. 

If this station is to read only, go to step 35. 
If it is to write first, go to step 18. 

35 REQUEST THAT AN EOT BE SENT 

The Dial Calling SCA Module expects to write data and an EOT or 
just an EOT before reading data. To request that an EOT be 
sent, move a O (EOT request) to the Write Flag and a D (ready) 
to the status byte of the next Transmit Buffer. X3 points to 
the correct Transmit Buffer. (See step 26.) 

36 POST ALL RECEIVE BUFFERS AVAILABLE 

Move an A (available) to the status byte of both Receive 
Buff~rs. 

37 RECEIVE BUFFER FULL? 

Buffer Status Byte = E? Has the Receive Buffer been filled with 
data? The Read Routine posts an E in the Buffer Status Byte 
when the buffer has been filled. X1 points to the correct 
Receive Buffer. (See step 42). 

If NO, go to step 38. 
If YES, go to step 40. 

38 STATUS SUBROUTINE 

Branch and link to the Status Subroutine. 

39 STATUS 

4.-23 

Test the status posted by the Status Subroutine 

Status = normal means the SCA Module is still trying to read 
the data block. Branch and switch to step 37. 

Status = restart means an error has occurred or an EOT has 
been received and the line has been disconnected. Go to 
step 9 to look for the next CALLNO card. 
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Figure 4-2. Dial-Calling UAP Example (STEPS 40-42) 
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40 PROCESS DATA BLOCK 

Process the data block just received. X1 points to the correct 
Receive Buffer (See step 42.) The Data Length field (relative 
locations 5-8) of the Receive Buffer Prefix contains the number 
of data characters received. The sample UAP prints the data on 
the line printer. 

41 POST RECEIVE BUFFER AVAILABLE 

Post an A (available) in the 
position O) of the Receive Buffer. 
Receive Buffer. 

Buffer Status Byte (relative 
X1 points to the correct 

42 MOVE NEXT RECEIVE BUFFER ADDRESS TO X1 

4-25 

Exchange the Receive Buffer address work area and X1. Steps 37, 
40 and 41 use index register 1 (X1) to address fields in the 
correct Receive Buffer. When the UAP is loaded, the address of 
the first Receive Buffer is already in X11 the address of the 
second Receive Buffer is in a work area in the UAP. The two 
addresses are exchanged by this step after a Receive Buffer has 
been posted available. Return to step 37. 
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Figure 4-2. Dial-Calling UAP Example (STEPS 43-48) 
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STATUS SUBROUTINE 

43 INHIBIT SWITCH SET? 

Inhibit Switch • some code other than zero? Has the SCA Module 
posted an error or EOT code in the Inhibit Switch? 

If YES, go to step 44. 
If NO, go to step 49. 

44 PREPARE ERROR REPORT 

Save the Inhibit Switch setting and the.PSB setting so that they 
can be pr intf'd. at . stel) 57. . "'hey are not·· pr fnted ··at . this steJ), 
because a .timeout may occur if the tJXP. delays in resetting the 
Inhibit Switch if it was X or w. 

45 CLEAR ALL UNTRANSMITTED TRANSMIT BUFFERS 

Test the status bytes of both Transmit Buffers. If the status 
Byte is other than A (available), then the buffer contains data 
or a control character request prepared by the UAP for this 
transmission but not transmitted by the SCA Module. 

If there is an untransmitted Transmit Buffer, save the contents 
of the buffer so it can be printed at step 57. Move a zero to 
the untransmitted buffer's Write Flag and reset its status byte 
to A so that the buffer will be ready for use the next time the 
UAP has data to transmit. The printout will be a record of data 
that was "lost" (not transmitted). 

46 INHIBIT SWITCH • W? 

Has an EOT just been received by the SCA Module's Read Routine? 

If YES, then the UAP must request that the line be 
disconnected. Go to step 48. 

If NO, then the Inhibit Switch setting indicates an error 
and the line has already been disconnected or it 
indicates that an EOT was received by the Handshaking 
Routine and the line will be disconnected when the UAP 
resets the Inhibit Switch. Go to step 47. 

47 RESET INHIBIT SWITCH 

Reset the Inhibit Switch to zero. Go to step 56. 

48 SET OPERATION CODE TO E AND RESET THE INHIBIT SWITCH 

4-27 

Move an E (disconnect request) to the Operation Code CtECB+2) 
and a 0 to the Inhibit Switch. Go to step 56. 
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Figure 4-2. Dial-Calling UAP Example (STEPS 49-58) 
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49 PARTITION STATUS BYTE SET? 

PSB • some character other than N? Has The SCA Module posted an 
error code in the PSB? 

If NO, go to step so. 
If YES, go to step 51. 

50 POST STATUS • NORMAL 

Return to the main program with normal status posted. 

51 PREPARE ERROR REPORT 

Save the PSB code and the Inhibit Switch code (zero) so that 
they can be printed at step 57. 

52 READING OR WRITING 

Test the Activity Switch ( tECB+3) to see if this station is 
reading or writing data. 

If reading (Activity Switch• A), go to step 55. 
If writing (Activity Switch• D), go to step 53. 

53 CLEAR ALL UNTRANSMITTED TRANSMIT BUFFERS 

Test the status bytes of both Transmit Buffers. If there is an 
untransmitted Transmit Buffer (status byte = other than A), 
perform the operations described under step 45. 

54 REQUEST IN THE WRITE FLAG THAT A DLE EOT BE SENT 

Move a D (OLE EOT request) to the Write Flag of the next 
Transmit Buffer and post the buffer available. X3 points to the 
correct Transmit Buffer. (See step 26.) C,,o to step 56. 

55 REQUEST IN THE READ FLAG THAT A DLE EOT BE SENT 

Move a 2 (OLE EOT request) to the Read Flag in the CCB (tECB+1). 

56 RESET PARTITION STATUS BYTE 

Reset the PSB to N (normal). 

57 PRINT ERROR REPORT 

Print the Inhibit Switch Code and the PSB code saved at step 44 
or 51. Clear the error code work areas in which the codes were 
saved. Print any untransmitted Transmit Buffers that were saved 
at step 45 or 53 and clear those work areas. 

58 POST STATUS = RESTART 

Return to the main program with restart status posted. 
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DESIGN OP A DIAL-ANSWERI?«; USER APPLICATION PROGRAM 

INTRODUCTION 

This section is a step-by-step description of the operations to 
be performed by a user application proqram (UAP) that is to 
function with a Oial-Answerinq SCA Module. 

PROGRAM STRUCTURE 

5-1 

In this section the functions of an answerinq tTAP have been 
divided into five qeneral cateqories: 

• Housekeepinq 

• Initialization 

• Read Data 

• tifrite Data 

• Check Status 

The followinq diaqram shows the relationship of these functional 
cateqories. 

HOUSEKEEPING 

,, 
IN ITIALI ZA TI ON 

,,~ 

~~ ~, 

READ A_ 

'~ CHECK ......_ ...... WRITE 
DATA -- -r STATUS ~ r DATA 

~~ .jl"' 
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Housekeeping is performed once only, inmediately after the 
proqram is loaded. Initialization is performed after 
housekeeping. If Version 2 of the Initialization Routine was 
chosen, the UAP may reinitialize before writinq data and when 
the line has been disconnected. If Version 3 of the 
Initialization Routine was chosen, the UAP must reinitialize 
before writincr data and when the line has been been 
disconnected. The UAP enters its Read Data loqic whenever it is 
waiting for a call to come in and after sendinq an FnT to the 
calling station. The UAP writes data after it has read data and 
an F.OT or just an EOT from the calling station. It checks 
status when it is waitinq for the SCA Module to transmit or 
receive data. 

The UAP waits for a call to come in by entP.ring its read data 
logic. The receipt of data or an EOT is the UAP's first 
indication that a call has come in. A ~!al-answering tTA'P must 
include Read Data steps 1 and 2, and a Dial-Answering srA Module 
must contain a Read Routine and at least one Receive Buffer, 
even for an application in which the answering station never 
actually receives data from the callinq station. However, for 
an application in which the answering station never sends data 
to the calling station, the Dial-Answering' SCA Module need not 
contain a Write Routine. The answerinq UAP can send an EOT 
instead of data by coding Write nata step 1a. (Write Routine in 
Section 7 describes programminq considerations for a nial­
Answering ~CA Module assembled without a write Routine.) 

HOUSEKEEPING 

s-2 

1. Determine that the SCA Module has been loaded and is active. 

Test fECB+6,7 for a valid SrA partition number. If the SCA 
~odule has not been loaded within some time frame (e.g., 10 
cycles throuqh the machine), it is advisable to print an 
error message and terminate. 

2. Initialize the SCA ~odule's PSR to N (normal). 

3. r,oad initial values into other areas of Common if this was 
not done by defining constants into them at assembly time. 

4. Perform any application-determined housekeepin~ nrocedures 
such as initializing work areas, openinq files, etc. 

In the sample program it is assumed that the SCA's partition 
number is variable. If the SCA's partition number is constant 
and known at assembly time, then sample program step 1 can test 
for a specific partition number in fECB+6,7. Sample program 
step 3 can be eliminated because the correct PS~ can be 
initialized to N at assembly time. 
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INITIALIZATION 

S-3 

1. wait for the System Mailbox to become available. 
Mailbox Status Byte for an A (available). If it is 
A, branch and switch to this test (wait). If it 
continue. 

Test the 
not an 

is an A, 

If no other partitions are usinq the Mailbox, the constant A 
should be defined into the Mailbox Status Byte at assembly 
time or this step should be omitted. 

2. Move the Initialization Record to the Mailbox, post the 
Mailbox busy, and address it to the S~A partition. 

a. Move·a B to the Mailbox Status Byte. 

b. Move a co (alpha O) to the To-Address field of the 
Mailbox. 

c. Move the UAP's partition number or In to the P'rom­
Address field of the mailbox. 

d. Move the Initializ~tion Record to the Mailbox. 
Normally all or most of the Initialization Record 
can be defined as a constant in the UAP source deck. 
However, for some applications it may be necessary 
for the UAP to perform sane workstation or other I/O 
to qet information to complete the Initialization 
Record. 

3. Reset the Inhibit Switch to zero. (This step is optional if 
this is the first or only initialization and the Inhibit 
switch was initialized to zero at assembly time or at 
Housekeepinq step 3.) 

4. Analyze the result of the attempt to initialize the SCA 
Module. 

a. Test for an initialization error. (Test the Inhibit 
Switch for an F..) If there has not been an 
initializ'ation error, continue to step 4b. 

Normally an initialization error will require 
analysie and perhape reassembly. Therefore the UAP 
should print an error mesaaqe requestinq a memory 
dump, reset the Mailbox Status · Byte to A 
(available), and terminate. 

'1.'he SCA Module does not reset the System Mailbox to 
A after posting an initialization error. This 
allows the tTAP to print the invalid Initialization 
Record in the Mailbox before allowin~ other 
partitions to use . the mailbox. Note that the SCA 
Module may have destroyed part of the contents of 
the Mailbox while trying to process the 
Initialization Record. 

SCAM DIAL 
SINGER RESTRICTED - ADVANCE COPY 12/71 



DESIGN OP A DIAL-ANSWERI~ USER APPLICATION PROGRAM 

INITIALIZATION, Step 4 

READ DATA 

5-4 

b. Test to see if initialization has been successfully 
completed. 

After successful initialization the SCA Module moves 
the UAP's partition number (the From-Address field 
of the system Mailbox) to the Partition that Last 
Initialized field ( tECB+4,S) of the CCB and posts 
the system Mailbox. available. The UAP can test 
either or both of these fields to see if 
initialization has been successfully completed. 

If Initialization has not been successfully 
completed, return (branch and switch) to step 4a. 
If initialization has been successfully completed, 
continue. 

Note: the UAP loops throuqh step 4 until initialization has 
been completed. The UAP should not wait indefinitely for 
the SCA Module to process the Initialization Record. If 
after some period (e.q., ten cycles), the SCA Module still 
has not processed the Initialization Record, the UAP should 
print an error messaqe, free the Mailbox, and perhaps take a 
memory dump. It is likely that the SCA partition has not 
been loaded properly. The user's first attempt to correct 
the problem should be to reload the SCA partition and try 
aqain. If this fails, further problem analysis is required. 

The receipt of data or an EOT is the answerinq UAP's first 
indication that a call has come in. The TJAP enters its Read 
Data loqic when it is waitinq for a call to come in and afteF'T£ 
~performed its write nataloqic when it is waitinq for more 
data from the same station. 

1. Post all Receive Buffers available. Move an A to the status 
byte of all Receive Buffers. 

2. Test a buffer to see if it has been filled with data by the 
Read Routine. The version of the Get-Buffer Routine 
selected will determine which buffer to test. If Version 2 
or 3 was selected, the UAP may test more than· one buffer. 
(See Sequential Buffers in Section 7.) 

a. If data has not been received (Buffer Status Byte • 
A), cheek the status of the SCA Module. It is 
possible that a serious error has occurred or an EO'l' 
or OLE F.OT has been received. 'l'he tests for these 
conditions and the actions the UAP should take are 
discussed under Cheek Status below. 
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If data has not been received and the status is 
normal (no serious error, no 1!X>T, no OLE POT), then 
the SCA Module must still be tryinq to read a data 
block. Branch and switch to the beqinninq of step 2 
to wait for the ~~A Module to complete its read. 

If an mT has been received (Inhibit switch • X or 
W), the Check Status loqic branches to Write Data. 

If a DLE EOT has been received or a serious error 
has occurred (Inhibit switch • other than x, w, or 
O), the SCA Module has disconnected the line. The 
Check Status logic branches to Initialization or 
Read Data. --

b. If data has been received (Buffer Status Byte• E), 
process it. Processing usually means outputting the 
data area of the buffer to the line printer or some 
storage device. Relative locations 5-8 of the 
buff er pref ix will contain the number of data 
characters received. Processing may mean examining 
the data in the buff er and makinq decisions based on 
the contents. If header records are expected, 
examine relative location 15 of the buffer to see if 
the data block is preceded by an SOH instead of the 
standard STX. If data blocks terminated by an ETX 
are expected, examine relative location N of the 
buffer (N • 20 plus the data lenqth) to see if the 
data block is terminated by an E'l'X instead of the 
standard ETB. · 

c. If the Receive Buffer Status Byte does not contain 
an,E (full), it should contain an A (available) or 
v, (being filled by the Read Routine). If it does 
not contain any of these values (if it has been 
overlaid by another partition or by a program 
error), the Read Routine will be waitinq for the 
buffer to be posted available and will be sending 
WACRs. The UAP will loo~ between step 3 and Check 
Status indefinitely or until the callinq station 
gives up. To detect such errors, the UAP can test 
for an A or V in the status byte if it does not find 
an E. 

3. Post the Receive Buffer available. Move an A to the status 
byte of the buffer just processed. 

•. If more than one Receive Buffer is being used, the UAP must 
have sane pointer (perhaps an index register) to point to 
the correct Receive Buffer. (See Sequential Buffers in 

· ~ection 7.) Update the pointer to JX>int to the next Receive 
Buffer~ 

s. Return to step 2. 
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The answerinq station transmits ~ata and an EOT or just an EO'l' 
after it has received an EOT from the cal,linq station. 

The application will determine how many files (if any) the 
answerinq station has to send, or the TTAP may perform some 
workstation or other I/O to determine if there is data to send. 

If the answerinq station has more than one loqical file to 
transmit, the files may be sent separately (each terminated by 
an EOT) or they may be sent toqether as a sinqle transmission. 
If they are sent as a sinqle transmissio.n, header records 
(preceded by an SOH1 see step 4d) may be used to identify them 
or some user-defined code in the records may identify them. 

Note: If the Dial-Answerinq SCA Module was assembled without a 
write Routine or if the callinq station is a System Ten with a 
Dial-Callinq SCA Module assembled without a Read Routine, step 1 
is the only Write ~ step that can be executed. 

1. If there is no data to send, the UAP can request that an EOT 
be sent so that the eallinq station has the option to send 
more data, or the UAP can request that a OLE EOT be sent and 
the line be disconnected. 

a. To send an BOT, reset the Inhibit switch to zero 
without postinq a n (write request) in the Operation 
COde. The SCA Module will send an EOT and read a 
resJ!)Onse from the eallinq station. 

The eallinq station may respond with an ENO and data 
or an F.OT (no data to send) or it may disconnect the 
line or send an invalid response which causes the 
answering SCA Module to disconnect the line. 

If Version 1 of the Initialization Routine was 
selected, the UAP can qo to Read Oata without 
waitinq to see how the eallinq station responded. 
Any response other than data will be detected when 
the Read Data loqic checks status. 

If the UAP is to reinitialize when the line has been 
disconnected or if for some application-determined 
reason the UAP needs to know if the line has been 
disconnected, wait for the S~A Module to post a non­
zero code in the Inhibit Switch or the Activity 
Switch. 

If the SCA Module posts an A in the Activity Switch, 
then the callinq station is sendinq data. Go to 
Read Data. --
If the SCA Module posts an X in the Inhibit Switch, 
then the callinq station sent an EO'l' instead of 
data. Go to write Data • 
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If the SCA Module posts any other code in the 
Inhibit SWitch, then the line has been disconnected. 
Print an error messaqe. Go to Initialization if 
reinitialization is required. Otherwise c1ear the 
Inhibit switch and qo to Read Data. 

b. To send a nLE EOT and disconnect the line, move an E 
(disconnect remiest) to the Operation Code. Go to 
Initialization if reinitialization is required. 
Otherwise go to Read Data. 

2. To start the ~CA Module transmitting data, the UAP must 
perform the following steps: 

a. Test the Transmit Buffer Status Bytes. All of them 
should con.ta in As. (They should be initialized to A 
at assembly time or at Housekeeping step 3.) If a 
Transmit Buffer Status Byte contains some other 
character, then the buffer contains data or a 
control character request that was prepared but not 
transmitted the last time the station was called. 
The application will determine what the UAP should 
do with these buffers. 

One possibility is to print or eave the contents of 
the buffers and then clear the buffers by resettinq 
all Write Flags to zero and movinq an A (available) 
to the status bytes of all buffers. By posting the 
buffers available, the UAP allows the contents of 
the buffers to be destroyed at step 4. ~ontinue to 
step 2b. 

Another possibility is to continue the transmission 
from where it was left. Reset to A any Transmit 
Buffer ~tatus Byte that is other than A or D and 
continue to step 2b. '!'he UAP must somehow insure 
that it is now cormnunicatinq with the station that 
was oriqinally intended to receive the data. 

b. Move a n (write recruest) to the Operation Code in 
the CCB. 

c. If reinitialization is required, perform 
Initialization. 

d. Reset the Inhibit Switch to zero. (This step is 
unnecessary if the UAP has juBt reinitialized at 
step 2c. The Initialization loqic resets the 
Inhibit Switch.) 
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3. Test the status byte of the next Transmit Buffer. The 
version of the Get-Buffer Routine selected will determine 
which buffer to test. If Version 2 or 3 was selected, the 
UAP may test more than one buffer. (See Sequential Buffers 
in Section 7.) 

a. If the Transmit Buffer Status Byte .. A (available), 
qo to step 4. 

b. If the Transmit Buffer Status Byte is not A, check 
the status of the ~CA Module. It is possible that a 
serious error has occurred or a special control 
character has been received. The test for these 
conditions and the action the UAP should take are 
discussed under Check Status below. 

If the buffer has not been transmitted, but the 
status is normal (no serious error; no special 
control character), then the S~..A Module must still 
be tryinq to transmH: the data block. Branch and 
switch to the beginning of step 3 to wait for the 
SCA Module to complete the transmission or for the 
status to chanqe. 

If a serious error has occurrred, the Check Status 
loqic returns to Read nata to wait for a new call to 
come in. 

c. If the Transmit Buffer Status Byte does not contain 
an A (available), it should contain a o (ready to be 
transmitted), an E (error), or a V (being 
transmitted). If it does not contain any of these 
values (if it has been overlaid by another partition 
or by a proqram error), the Write Routine will be 
waiting for the buffer to be nosted ready and will 
be sendinq ENOS and IDLE Messaqes. The UAP will 
loop between step 3 and Check Status until the S<"A 
Module oosts an R in the Inhibit Switch. To detect 
such errors, the UAP can test the status byte for a 
D, E, or V if it does not find an A. 

4. If the Transmit Buffer Status Ryte •A (available), prepare 
the buffer with data to be transmitted. (The buffer is 
available when the Write Data loqic has just been entered or 
reentered or when the 6u'll'er has just been successfully 
transmitted.) 

a. If there is no more data to transmit, qo to step 6. 

b. Move data to the Data field of the Transmit Buffer. 

c. Move the ~ata lenoth to the buffer's nata Lenqth 
field. This ste~ may be omitted if the correct 
lenqth has already been moved therer the SCA Module 
does not alter thP. field. 
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d. Move the appropriate code to the Wri.te Flaq of the 
buff er if this buffer is to be preceded by an SOH 
(Start of Header) or if it is to be terminated by an 
ETX (End of Text) for some application-determined 
reason. 

e. Move a D (ready) to the Buffer Status Byte. 

S. If more than one Transmit Buffer is being used, the UAP must 
have some pointer (perhaps an index reqister) to point to 
the correct Transmit Buffer. npdate the pointer to point to 
the next Transmit Buffer. (See Sequential Buffers in 
Section 7.) Return to step 3. 

6. When there is no more data to send, request that an EOT be 
sent: 

a. Move a Q (send EOT request) to the Write Flag of the 
next Transmit Buffer. 

b. Move a D (ready) to the Buffer Status Byte. 

The SCA Module will send an EOT and read a response from the 
calling station. The calling station may respond with an 
ENO and data or an EOT (no data to send) or it may 
disconnect the line or send an invalid response which causes 
the answering SCA Module to disconnect the line. 

If Version 1 of the Initialization Routine was selected, the 
UAP can 90 to Read Data without waiting to see how the 
calling station responded. Any response other than data 
will be detected when the Read Data loqic checks status., 

If the UAP is to reinitialize when the line has been 
disconnected or if for some application-determined reason 
the UAP needs to know if the line has been disconnected, 
wait for the SCA Module to post a non-zero code in the 
Inhibit Switch or the Activity switch. 

If the SCA Module posts an A in the Activity switch, then 
the calling station is sending data. Go to Read Data. 

If the SCA Module posts an X in the Inhibit switch, then the 
callinq station sent an EOT instead of data. Return to 
write Data step 1. 

If the SCA Module posts any other code in the Inhibit 
Switch, then the line has been disconnected. Print an error 
messaqe. Go to Initialization if reinitialization is 
required. Otherwise clear the Inhibit Switch and go to ~ 
Data. -
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Note: If there are two or more Transmit Buffers, an error in 
~transmission of one of the last data buffers miqht cause 
the SCA Module or the UAP's status eheckinq routine (which 
will be entered when the UAP returns to Read Data) to send a 
DLE EOT. The SCA Module would not detect the send EOT 
request just posted in the Write Flaq until the next time 
this station is called. This problem is avoided by elearinq 
the Write Flaq to zero (at step 2a) before preparinq any 
Transmit Buffers for transmission. 

CHECK STATUS 

s-10 

The UAP should cheek the status of the SCA Module whenever it is 
waitinq for the SCA Module to complete scme I/O operation. The 
purpose of status eheckinq is to detect errors and the 
occurrence of unusual conditions durinq the transmission or 
receipt of data or during handshaking or ID exchange. 

1. Test for a non-zero code in the Inhibit switch. If the 
Inhibit Switch is zero, qo to step 4. 

2. If the Inhibit Switch setting is X or W (EOT received), qo 
to step 3. If it is other than X or w, then it represents 
an error. After posting an error code in the Inhibit switch 
the SCA Module disconnects the line and waits for another 
call. 

a. The UAP may take special action depending on the 
type of code posted. However, for most applications 
it will be possible to treat all codes the same. 

b. Print an error message. The error messaqe should 
show the Inhibit Switch setting and the PSB setting. 

c. Reset the Inhibit Switch to zero. Reset the 
Partition Status Byte to N in case it was also set. 

Note: If the UAP is going to reinitialize before 
placing the next call, do not reset the Inhibit 
Switch. It will be reset at Initialization step 3. 

d. If the station has been transmitting data, there may 
be untransmitted data and unsatisfied control 
character requests in the Transmit Buffers after the 
error has been posted. The application will 
determine what the UAP should do with these buffers. 
They can be handled at this step or after the 
station has been called aqain. write Data step 2a 
discusses methods of handlinq them. 

e. Return to Read Data to wait for another call to come 
in. 
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3. If the Inhibit Switch setting is x, then the callinq station 
has no data to send. (It sent an EOT instead of data.) If 
the Inhibit Switch setting is w, then an EOT (normal end of 
transmission character) was received while readinq. In 
either case, go to Write Data to see if this station has 
data to send. 

4. If there is no Inhibit Switch setting, test for an error 
code (any code other than N) in the Partition Status Byte 
(PSB). 

a. If the PSB is set to N, then the status is normal. 
Return to Read Data step 2 or write Data step 3 to 
see if the SCA Module has completed the operation 
the UAP is waiting for. 

b. If there ·is a PSB code other than N, the UAP may 
take special action dependinq on the code set. All 
of the PSB codes indicate errors except N, T (TI 
received), and possibly S (WACRs received). The 
application will determine the action to be taken. 

c. Before the SCA Module posts an error in the PSB, it 
has tried eight times to perform the I/O operation. 
The UAP can allow the S~A Module to continue to try 
to perform the operation or it can request that the 
line be disconnected. To request that the line be 
disconnected, go to step 4d. 

To request that the operation be retried when this 
station is transmitting data (Activity switch• D), 
move a D to the Transmit Buffer Status Byte. (The 
SCA Module posts an E in the status byte after a 
transmission error.) 

If the answering station is receiving data (Activity 
Switch • A) the operation will automatically be 
retried until it is successful or until the UAP 
posts a control charater request in the Read Flag in 
the CCB. 

Add one to a counter so that the UAP can •give up• 
after some number of PSB errors. 

Print an error message and the PSB code. 

Reset the PSB to N. 

Return to the Read Data step 2 or write Data step 3 
to wait for the operation to be retried. 
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d. If the UAP does not want the operation to be 
retried, or if it has been countinq PSB errors and 
is ready to •qive up•, it should request that a OLE 
EOT be sent so that the line will be disconnected. 

If the station is readinq data (Activity switch • 
A), move a 2 (send DLE EO'l') to the Read Flaq in the 
CCB. If the station is writing data (Activity 
Switch• D), move a D (send DLE EOT) to the Write 
Flaq in the buffer prefix and a D (ready) to the 
Buffer Status Byte. If the SCA Module has returned 
to its Handshakinq Routine (Activity SWitch • O), 
there is no need to send a DLE EOT. 

Print an error messaqe and the PSB code. 

Reset the PSR to N. 

See step 2d and Write Data steps 2a and 6 for a 
discussion of the problem ortiiitransmitted Transmit 
Buffers. 

e. If Version 2 of the Initialization Rnutine was 
selected and the UAP is qoinq to reinitialize before 
receivinq a new call, move a numeric code to the 
Inhibit Switch. The code. will be reset at 
Initialization step 3. 

f. If reinitialization is necessary, go to 
Initialization. Otherwise qo to Read Data to wait 
for a new call ~o come in. ---- ----
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INTRODUCTION 

The sample user application program (UAP) presented in this 
section may be run with an SCA Module designed for the answerinq 
station of a switched network. 

The logic of the sample UAP is shown in an overview flowchart in 
figure 6-1. The same flowchart is broken into segments in 
figure 6-2 and is explained in the narrative accompanying the 
figure. A listing of the proqram appears in Appendix B. 

SUMMARY OF FUNCTIONS 

The sample UAP expects to receive calls from one station only. 
It expects the calling station to send the IO "CALLER" 
illllllediately after dialing. The SCA Module will then send this 
station's ID, "HELL'1"· It expects to receive a data file 
followed by an EOT from the calling station and then to transmit 
a data file followed by an EOT. It prints the data it receives. 
It gets from cards data to transmit. If either station has 
nothing to send, it can simply send an E~T. 

When this station has sent an E{6T or has detected an error, the 
UAP returns to the beginning of its read loqic, and waits for a 
data block or an E~T from the other station. If the line ha• 
been disconnected, a new call must come in before the UAP will 
find that a data block or an E{6T has been received. When a new 
call comes in, the SCA Module automatically performs handshaking 
and exchanges IDs -- no special UAP action is required. In this 
example the UAP doesn't care if a n8W call has come in or if it 
is continuing transmission via a previous connection. 

SELECTION OF SCAM ROUTINES 

This UAP was designed to run with an SCA Module made up of the 
following routiness 

• Handshaking Routine -- Version Ss Dial-Anawerinq 

• Initialization Routine -- Version 11 One-Time 
Initialization 

• Get-Buffer Routine -- Ver•ion 11 Sequential 

• Error Routine -- Version 2 

• Read Routine 

• Write Routine 
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DEFINING COMMON 

6-2 

The following areas in Common will be referenced by both the SCA 
Module and the UAP. The user can determine their location and 
initial value• by making changes to the distributed common deck. 
The Common deck must be included during assembly of the SCA 
Module and of the UAP. The initial values of Common must be 
loaded before beginning execution of the SCA Module and the UAP. 

• Communications control Block -- 18 bytes beginning at 
1000C 

For this example the CCB is defined at location 1000C 
in the Common deck. It is initialized to all zeros. 

• System Mailbox -- 420 bytes beginning at 0580C 

The System Mailbox is automatically located at 0580C 
in the Common deck. In this example the Mailbox 
Status Byte (location 0580C) is initialized to A 
(available). (In this example the SCA Module and its 
UAP are the only programs in core that use the System 
Mailbox.) · 

• SCA'a Partition Status Byte 
0579C 

1 byte between 0560C and 

Both the SCA Module and the sample UAP calculate the 
address of the SCA'• PSB in their housekeeping 
routines. The UAP initializes it to N (normal) at 
execution time. No changes need be made to the 
common deck. 

• Transmit Buffer -- 100 bytes be9innin9 at location 1SOOC 
and Receive Buffer 102 bytes beginning at location 
1600C 

The Transmit and Receive Buffer definitions .may be 
included in the UAP or added to the common deck. The 
SCA Module defines them when it reads the 
Initialization Record. 

Notes A 102-character Receive Buffer may contain up to 
llf"Qata characters. A 100-character Transmit Buffer may 
contain up to 80 data characters. See 
Transmit Buffer Length and Receive Buffer Length in 
Chapter 2. 

• IDLE Message Buffer -- 44 blanks beginning at location 
1018C 

For thi• example the IDLE Meseaqe Buff er is located 
at location 1018C in the common deck. It is 
initialized to all blanks. 
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INI'l'IALIZA'l'ION 

Th• followinq information is moved to th• System Mailbox by the 
UAP in order to initialize the SCA Module. The first five 
characters follow th• atandard convention• for uae of the system 
Mailbox. The remaininq information ia the Initialization 
Record. 

Syatem Mailbox 
Core Location 

580 

581 - 582 

583 - 584 

585 - 588 

589 

590 - 601 

602 - 605 

606 

607 - 618 

619 - 622 

623 - 642 

643 

644 

Number 
of Bytea 

1 

2 

2 

1 

12 

4 

1 

12 

4 

20 

1 

1 

SCAM DIAL 

Con ten ta Meaning 

B Mailbox busy. 

C~ Mailbox To-Addreaa 
field. ID of SCA 
partition. 

nn Mailbox From-Ad• 
dress field. UAP 
partition number. 

1500 

z 

unused 

1600 

z 

unuaed 

0082 

unused 

5 

6 

Address in Common of 
'l'ranamit Buffer. 

End of list of 'l'rans­
mi t Buffer Addresses. 

Only one Transmit 
Buff er is being 
defined. 

Address in Common of 
the Receive Buffer. 

End of list of 
Receive Buffer 
addresses. 

Only one Receive 
Buffer is being 
defined. 

Maximum number of 
characters to be 
read. (80 data 
characters plus one 
E'l'B or ETX plus one 
overflow character.) 

Area not used for 
dial confiqurations. 

Lenqth of this 
station's ID. 

Lenqth of calling 
station's ID. 
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STATUS 

System Mailbox Number 
Core Location of Bytes Contents Meaning 

645 - 649 5 HELLftJ This station•s I 
AM ID. 

650 1 unused The I AM ID selected 
does not use all of 
the six positions 
available. 

651 - 656 x 6 CALLER This station•s WRU 
list. (The ID 
expected from the 
calling ~tation.) 

657 1 z End of WRU list. 
This station will 
accept a call only 
from a station that 
sends "CALLER" as 
its ID after calling. 

The user application main program branches and links to the 
Status Subroutine 

• In its read logic when it finds the Receive Buffer has 
not been filled by the SCA Module•s Read Routine, 

• And in its write logic when it finds that a Transmit 
Buffer that it has posted ready has not been transmitted 
by the SCA Modu.le •s Write Routine. 

The UAP•s Status Subroutine checks the Partition Status Byte 
(for a code other than N) and the Inhibit Switch (for a non-zero 
value) to see if the SCA Module has posted an error condition or 
the receipt of an EftJT. The Status Subroutine posts normal, 
error, or EftJT status and then returns to the main program. The 
main program branches to a location determined by the status. 

Normal Status 

The Status Subroutine posts normal status when no codes have 
been posted in the Inhibit Switch or the PSB. The main program 
continues to wait for its Receive Buffer to be filled or its 
Transmit Buffer to be transmitted. 

Error Status 

6-4 

The Status Subroutine posts error status if it finds an error 
code in the PSB or the Inhibit Switch. 
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PSB Errors 

Before the SCA Module posts an error in the PSB, it has tried 
eight times to perform the I/O instruction. PSB errors are 
considered temporary, because they can be retried. (See 
Read Errors and Write Errors under Partition Status Byte in 
chapter 2.> However, in this example the UAP does not retry. 
When the Status Subroutine finds an error code in ·the PSB, it 
requests that a DLE E~T be sent, it reports the error on th• 
work station, and it posts error status. Th• main proqram 
returns to the beqinninq of its read logic. 

Inhibit Switch Errors 

The SCA Module always disconnects the line after posting an 
error in the Inhibit Switch. (Notes The receipt of an E~T while 
reading or durinq handshakini'""Ii posted in the Inhibit Switch 
but is not considered an error and doe• not cause the line to be 
disconnected.) Inhibit Switch errors cannot be retried. When 
the Status Subroutine finds an Inhibit Switch error it posts 
error status and it reports the error on the work station. The 
main program returns to the beginning of its read logic to wait 
for a new call to come in. 

Error Codes 

In this example all errors are reported on th• work station. A 
UAP may.be designed to take special action depending on the~ 
of error posted in the PSB or Inhibit Switch. See Chapter 2~ 
the meaning of the codes that may be posted. 

E~ Status 

6-5 

The receipt of an E~T while the SCA Module is performing 
handshaking or reading data means that the calling station is 
ready to receive from this station. The SCA Module post• a W 
(E{IT while readinq) or x (E~T during handahakinq) in the Inhibit 
Switch. When the Statua Subroutine finds one of these codes it 
posts E~ atatus and the main program branchea to it• write 
loqic. Notes If the SCA Module receive• an E~T while writing, 
it poata ...-0-in the Inhibit Switch, which i• considered an error 
by the Status Subroutine. 
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NO 

Figure 6-1. UAP Main Program 

SCAM DIAL 
SINGER RESTRICTED - ADVANCE COPY 

19 

STATUS 
SUBROUTINJJ 

12/71 



~------------r------------~ 

I STATUS I I SUBROUTINE 

I I 
I I 
I NO I 
I I 
I I I 2_s__ I 
I POST STATUS YES I 

= E~T I 
26 

RETURN 

27 

REPORT 
ERROR 

I 
I 
I 
I 
I 
I 

31 

32 

33 

REPORT 
ERROR 

RESET PSB 
TO NORMAL 

30 

NO POST STATUS 
>---.....ii.i = NORMAL 

RETURN 

I REQUEST 
THAT OLE EQT 

RESET 
INHIBIT 
SWITCH I . BE SENT !PAGE"" 

I .. . . I~~~~ I 
POST STATUS 
= ERROR 

,_,_ __ .;....;....--:- _____ :.J 

I 
I 
I 

PAGE I . . RETURH c I 
~~-----· _ _,_ ____ J 

Figure 6-1. UAP Main Program (continued) 
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Figure 6-2. UAP Main Program (STEPS 1-3) 
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MAIN PROGRAM 

• 

1 

START 

IS THE SCA MODULE ACTIVE? 

Ia tECB+6,7 •a valid partition number for the SCA? 
When the SCA Module begins execution it atores its partition 
number in relative locations 6 and 7 of the CCB (~ECB+6,7). The 
UAP examines these two positions to aee if the SCA Module ia 
loaded and executing. 

If YES, go to step 2. 
If NO, branch and switch to this test to wait for the SCA 

Module to become active. A UAP might count the number 
of time• the teat has been made ao that it can print an 
error message and terminate after aome number. 

2 CALCULATE THE SCA'S PARTITION STATUS BYTE ADDRESS AND SET IT TO N 

Add the SCA's partition number CtECB+6,7) to 0560C to get the 
address of the SCA Module'& Partition Status Byte for error 
checking. Move an N (normal) to the PSB. 

3 MAILBOX AVAILABLE? 

Mailbox Status Byte • A? 
Is the System Mailbox available for uae? An A in the status 
byte (relative position O) indicate• the System Mailbox is available. 
s,c, or X in the status byte indicates the System Mailbox is 
being used. If no other partitions a.re using the mailbox, this 
test can be omitted. 

If YES, go to step 4. 
If NO, branch and switch to this teat to wait for the 

Mailbox to become available. A UAP might count the 
number of times the test bas been made so that it can 
print an error message and terminate after some 
number. 
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Figure 6-2. UAP Main Program (STEPS 4-8) 
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4 MOVE THE INITIALIZATION RECORD TO THE SYSTEM MAILBOX 

Move the Initialization Record into the System Mailbox and poet 
the Mailbox buay with information from the UAP partition for the 
SCA partition. The information moved to the System Mailbox ia 
shown under Initialization in this section. 

5 INITIALIZATION ERROR? 

Inhibit Switch • E? 
Waa there an error during initialization? 
The SCA Module poata an E in the Inhibit Switch (tECB) if there 
ia an error in the Initialization Record. 

If NO, qo to atep 8. 
If YES, 90 to step 6. 

6 RESET MAILBOX STATUS 

Reset the Mailbox Status Byte to A. 

7 REPORT ERROR 

Print a message on the workstation indicating that the program 
is endinq due to an initialization error and then atop proceaain9. 

8 INITIALIZATION COMPLETE 

Mailbox Status Byte • A? 
Has initialization been successfully completed? 
After successful initialization the SCA Module posts the System 
Mailbox available (A in the Mailbox Status Byte). 

If NO, branch and switch to step s. 
If YES, 90 to step 9. 
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Figure 6-2. UAP Main Program {STEPS 9-13) 
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9 SET RECEIVE BUFFER AVAILABLE 

Poat an A (available) in the Buffer Status Byte (relative 
position O) of the Receive Buffer. 

10 RECEIVE BUFFER FULL? 

Buffer Status Byte • E? Has the Receive Buffer been filled with 
data? The Read Routine posts an E in the Buffer Status Byte 
when the buffer has been filled. 

If YES, go to step 11. 
If NO, 90 to step 12. 

Note: A full Receive Buffer or E~T status is the UAP's first 
Iiic!Tcation that a call has come in. Until the first call comes 
in and the first data block ia read or an E~T ia received, the 
UAP loops from this test to the Status Subroutine, to step 13 
(which will find the status normal), and back to this test. 

11 PROCESS DATA BLOCK 

Process the data block just received. 
block is printed on the line printer. 

In this example the data 
Return to step 9. 

12 STATUS SUBROUTINE 

Branch and link to the Status Subroutine. 

13 STATUS 

6-13 

Teat the status posted by the Status SUbroutine. 

Status • normal means that the SCA Module is waitinq for a 
call to come in or for the next data block or an E~T to 
be received from the calling station. Branch and switch 
to step 10. 

Status • error means that an error has occurred. 
Return to the beqinning of the read loqic at step 9. 

Status • E~T meana an E~ has been received from the callinq 
station. The callinq station has no more data to send. 
Go to step 14 to see if this station has any data to 
send. 
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Figure 6-2. UAP Main Program (STEPS 14-15) 
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14 ANY'l'HING 'l'O SEND? 

Does this station have anything to send? In this example the 
UAP looks for data in the card reader. 

If NO, go to step 15. 
If YES, go to step 16. 

15 RESET THE INHIBIT SWITCH 

Reset the Inhibit Switch to zero. When the SCA Module f inda 
that the UAP ha• reset the Inhibit Switch without ·poatinq a D 
(write request) in the Operation Code, it sends an EOT. 

Go to step 9. 
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Figure 6-2. UAP Main Program (STEPS 16-22) 
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16 PREPARE CCB FOR WRITING DATA 

Move a D to the Operation Code (tECB+2) and reset the Inhibit 
Switch (tECB) to zero. An E~T has just been received and the 
appropriate code has been posted in the Inhibit Switch. The SCA 
Module will not continue proceasinq until the UAP has reset the 
Inhibit Switch to zero. Control will not enter the Write 
Routine until the Operation Code is set to D by the UAP. 

• 17 FILL THE TRANSMIT BUFFER AND POST IT READY 

Move data to the Data field of the Transmit Buffer. Move the 
data lenqth t~ the buffer's Data Length field. Move a D (ready) 
to the Buffer Status Byte. 

18 DATA TRANSMITTED OK? 

Buffer Status Byte • A? 
Has the data blo.ck been transmitted successfully? The Write 
Routine posts an A in the Buffer Status Byte after successfully 
transmittinq the data block. 

If YES, qo to step 21. 
If NO, qo to step 19. 

19 STATUS SUBROUTINE 

Branch and link to the Status Subroutine. 

20 STATUS 

Test the status posted by the Status Subroutine. 

Status • normal means that the Write Routine is still trying 
to transmit the data block. Branch and switch to step 
18. 

Status • error means that an error has occurred or an E~T or 
DLE EflT has been received. (Notes Receipt of an E'T 
while writinq is conaidereCT"'i'ii error and causes error 
status, not EflT status, to be posted.) Return to the 
beqinning of the read logic at step 9. 

21 MORE DATA TO SEND? 

Does this station have more data to send? In this example the 
UAP looks for more data in the card reader. 

If YES, go to step 17. 
If NO, qo to step 22. 

22 PREPARE THE TRANSMIT BUFFER FOR TRANSMISSION OF AN B'T 

c_,..., 

Move a Q to the Write Flag and a D to the Buffer Status Byte in 
the Transmit Buffer. A Q in the Write Flag indicates that the 
Write Routine should send an Eti'r instead of data. The Write 
Routine will not look at the Write Flag unless the buffer is 
posted ready (D in the Status Byte). Return to step 9, the 
beginninq of the read loqic, to wait for more data or an E~T 
from the calling station or for a new call to come in. 
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25 

POST STATUS YES 
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Figure 6-2. UAP Main Program (STEPS 23-28) 
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STATUS SUBROUTINE 

23 INHIBIT SWITCH SET? 

Inhibit Switch • some code other than zero? 
Has the SCA Module posted an error or E~T code in the Inhibit 
Switch? 

If YES, go to step 24. 
If NO, 90 to step 29. 

24 E~T RECEIVED? 

Inhibit Switch • W or X? 
Was an E~T received while reading or during handshaking? The 
SCA Module posts a w in the Inhibit Switch if an E~T is received 
while reading data. It posts an X if an E~T is received during 
handshaking. Either code means that the calling station is 
ready to receive data from this station. 

If YES, go to step 25. 
If NO, then the Inhibit Switch setting indicates an error. Go 

to step 26. 

25 POST STATUS • E~T 

Return to the main program with E~T status posted. 

26 REPORT ERROR 

Print a message on the workstation indicating that an Inhibit 
Switch error has occurred and the line is being disconnected. 
Print the error code. 

27 RESET INHIBIT SWITCH 

Reset the Inhibit Switch to zero. 

28 POST STATUS • ERROR 

Return to the main program with error status posted. 
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Fig: ~-2. UAP Main Program {STEPS 29·33) 
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29 PARTITION STATUS BYTE SET? 

PSB • some character other than N? 
Has the SCA Module posted an error code in the PSB? 

If NO, qo to atep 30. 
If YES, qo to step 31. 

30 POST STATUS • NORMAL 

Return to the main program with normal status posted. 

31 REPORT ERROR 

Print a message on the workstation indicating that a PSB error 
has occurred. Print the error code. 

32 RESET PSB TO NORMAL 

Move an N (normal) to the Partition Status Byte. 

33 REQUEST THAT OLE Ef'T BE SENT 

,._.,, 

Teat the Activity Switch (tECB+3 in the CCB) to see if this 
station is reading data (Activity Switch • A) or writing data 
(Activity Switch • O) or if the line has been disconnected 
(Activity Switch• O). 

To send a OLE E~T while reading data, move a 2 (send DLE E~T) to 
the Read Flag in the CCB. 

To send a OLE E~T while writing data, move a o (send OLE E~) to 
the Write Flag in the Transmit Buffer and a D (ready) to the 
Buffer Status Byte. 

If the line has been disconnected, do not send a OLE E"'1'. 

Go to step 28. 
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Im'RODUCTION 

This section provides supplemental information about the SCAM 
for dial confiqurations. It should be used aa reference in 
conjunction with the qeneral SCAM manual, SCA Data 
COll'lnunicationa Chapter 2. This section contains chanqes -an<!' 
additions to the qeneral SCAM manual. It will be deleted when 
the qeneral manual is updated and rereleased. 

SCAM ROUTINES 

Handshakinq Routine 

~elect Version 5 (nial-Answerinq) or Version 6 (Dial-Callinq) of 
the Handshakinq Routine. · 

Initialization Routine 

Select any version of the Initialization Routine. 
(One-Time Initialization) is the easiest to use and 
adequate for most a~plications. 

Version 1 
should be 

Get-Buffer Routine 

7-1 

qelect any version of the Get-Buffer Routine. Version 1 
(Sequential) should be selected for moat standard file 
transmissions (for transmissions in which the records are to be 
kept in sequence). 

Number of Buffers 

The UAP indicates how many Transmit Buffers and how many Receive 
Buffers it is usinq by placinq the addresses of the buffers in 
the Initialization Record. The desiqn of the UAP is simplified 
if only one Transmit Buffer and one Receive Buffer are defined. 
(The sample dial-answerinq UAP ~resented in Section 6 uses only 
one Transmit and one Receive Buffer.) However, transmission will 
be faster if more buffers are defined. For line speeds up to 
2400 bps it is recommended that two Transmit Buffers and two 
Receive Buffers be defined. (The sample dial-eallinq UAP 
presented in Section 4 uses two Transmit and two Receive 
Buffers.) 
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Sequential Buffers 

7-2 

If Version 1 (Sequential) Get-Buffer is selected, the SCA Module 
uses the buffers one at a time, in sequence, be<Jinninq with the 
first. The UAP must use the buffers in the same sequence. The 
SCA Module uses index reqisters to point to the •current• 
Transmit and Receive Buffers. The following rules, showing the 
conditions under which the sequential Get-Buffer updates the 
Transmit Buffer pointer, should help the user to use the buffers 
correctly. 

1. If the current Transmit Buff er 
• D), the SCA Module waits for 
ready. (The write routine 
while it waits.) 

is not ready (status byte not 
that buffer to be posted 

sends RNos and IntE messages 

2. If the buffer is ready (status byte == D) but the tTAP has 
requested in the write Flag of the buffer that an EOT or DLE 
EOT be sent instead of data, it sends the EOT or DLE EOT 
(and it resets the Write Flaq to zero and the buffer status 
byte to A), but it does not update the Transmit Buffer 
pointer. The next time the write Routine is entered, it 
waits for the !.!.!!!! Transmit Buffer to be posted ready. 

3. If the buffer is ready and contains data to be transmitted 
(no EOT or DLE EOT request), the SCA Module tries to 
transmit the data block. If there is an error in 
transmission, it posts an E (error) in the buffer status 
byte and an error code in the Inhibit Switch or the PSB or 
both, but it does not update its Transmit Buffer pointer. 
The next time the Write Routine is entered, it waits for the 
!!!!! buffer to be posted ready. 

4. When the Write Routine has successfully transmitted data 
from a qiven Transmit Buffer, it resets the status byte to'"A 
(available) and the Write Flaq to zero and then it continues 
to the next Transmit Buffer. - ----

Sequential Receive Buffers are handled in approximately the same 
way. 

1. 

2. 

3. 

If the current Receive Buffer is not available (status byte 
not• A), the SCA Module waits for that buffer to be posted 
available. (The Read Routine sends WACXs while it waits.) 

If the current Receive Buffer is available, the SCA Module 
tries to receive data from the other station. If it 
receives an F.OT or OLE EOT instead of data, or if an error 
occurs, it posts the appropriate code in the PSB or the 
Inhibit Switch or both, but it does not update its Receive 
Buffer pointer. The next time the Read Routine is entered 
it will try to fill the same Receive Buffer. 

When the Read Routine has succesafullt received data into a 
qiven Receive Buffer, it posts an E (f lled) in tfi'i'"" buffer 
status byte and then it tries to fill the next buffer. 

, -
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Version 3 of the Get-Buffer Routine (Priority-~equential) treat• 
all Receive Buffers as sequential buffers (as described above). 
It treats the first Transmit Buffer as a priority buffer. It 
always checks the priority Transmit Buffer first. If that 
buffer is not ready, it checks one of the remaininq (sequential) 
buffers. (See Get-Buffer Routines Version 3 on paqe 2-10 in 
Chapter 2.) - - · 

The use of priority buffers is described 
Routines Version 2 on paqe 2-1 o in Chapter 2. 

under Get-Buffer -
Error Routine 

Select either version of the Error Routine. Version 2 (Expanded 
Error Counts) is recol'llftended unless there is not enouqh memory 
available for its use. 

Read Routine 

The Read Routine must be included in the assembly of a Dial­
Answerinq SCA Module. If the answerinq station never actually 
receives data, only one Receive Buffer ia needed, and it can be 
only 22 positions (the lenqth of the buffer prefix plus two). 

A Dial•callinq SCA Module need not contai~ a Read Routine if the 
callinq station never receives data. It ·· is not necessary to 
define a Receive Buffer if the Read Routine is omitted. For 
error-free assembly of the callinq SCA Module, the followinq 
instructions must be inserted in place of the Read Routines 

tREAD BC tRDEX(S) 

tRDEX BC 0 ( S) 

tRD8 DM SC 

Write Routine 

7-3 

The Write Routine must be included in the assembly of a Dial­
Callinq SCA Module. If the callinq station never actually 
transmits data, only one Transmit Buffer is needed, and it can 
be only 20 positions (the len~th of the buffer prefix). 

A Dial-Answerinq ~CA Module need not contain a write Routine if 
the answerinq station never transmits data. It is not necessary 
to define a Transmit Buffer if the Write Routine is omitted. 
For error-free assembly of the answerinq S~..A Module, the 
followinq instructions must be inserted in place of the Write 
Routines 

tWRIT!: BC tWRTP!X ( S) 

tWRT!:X BC 0 (S) 
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IN'l'!lRPAR'l'I'l'ION INTERPACE 

Communications Control Block 

7-4 

Inhibit Switch (t!'JCB) 

Both the callinq and anawerin9 SCA Modules disconnect the line 
after postin9 any code other than zero, X, or w in the Inhibit 
Switch. The meanin9 of code X is discussed below. The meanin9 
of code w is discussed under Inhibit switch in Chapter 2. 

All of the Inhibit switch codes discussed in Chapter 2 may be 
posted by a dial ~CA Module. In addition, the followinq codes 
may be posted by a dial Handshakinq Routine. 

Code -
p 

0 
(alpha) 

Meaninq 

An error in haridshakinq inmediately after the call 
was established. The errors described under PSB 
codes A, c, D and s in Chapter 2 or the receipt of 
an invalid WRU ID will cause this code to be posted. 

DLE EO'l' or EOT received durinq handshakinq 
immediately after the call was established. 

When this code is posted by a callinq SCA Module it 
usually menas that the answerinq station did not 
accept the callinq station's I AM ID. 

z Error in handahakinq after the first transmission. 

The errors described under PSB codes A, c, D, and S 
in Chapter 2 will cause this code to be posted. 

X EOT received by the Handahakinq Routine. 

The other station sent an EO'l' instead of an ENO when 
it had the OJ>tion to send data. This normally means 
the other station has no data to send and is ready 
to receive data from this station. 

Read Flaq (1'ECB+1) 

The dial SCA Module's use of the Read Plaq is described on paqe 
3-6 of Chapter 2. 

SCAM DIAL 
SINGER RESTRICTED - ADVANCE COPY 12/71 



DIAL SCAM USAGE -- SUPPL!MEN'l'AL INPORMATIOM 

7-5 

Operation Code (tECB+2) 

C~e Meaning 

A Read request. 

The dial SCA Module does not 
Code for an A before enterinq 
There is no need for a dial UAP 
Operation Code. 

check the Operation 
its Read Routine. 
to post an A in the 

D Write Request. 

After a dial SCA Module has received an P.OT from the 
other station, it waits for its UAP to reset the 
Inhibit Switch to zero and then it checks the 
Operation Code. It enters its Write Routine only if 
the UAP has posted a o in the Operation Code. This 
means that the Dial-Answerinq SCA Module will never 
enter its Write Routine unless the tTAP has posted a 
D in the Operation Code. 

The Dial-Callin~ SCA Module enters its write Routine 
automatically after a call has been placed and 
initial handshakinq (and ID exchanqe, if requested) 
has taken place, reqardless of the Operation Code 
settinq. It will not reenter its Write Routine 
unless the UAP has posted a b In the Operation Code. 

0 Off. 
(zero) 

The SCA Module moves a zero to the Operation Code 
whenever it exits its Read Routine or Write Routine. 

After receivinq an EOT from. the other station, the 
dial SCA Module.waits for the UAP to reset the 
Inhibit ~witch and then checks the Operation Code 
for a D (see code o above). If it finds a zero 
instead of a o, it assumes that the UAP has no data 
to send. 

When a Dial-Answerinq SCA Module Handshakinq Routine 
finds that its UAP has no data to send, it sends an 
EOT to the callinq station. If the callinq station 
is a System Ten with an SCA Module, this EOT will 
cause an X (EOT received by the Handahakinq Routine) 
to be posted in the Inhibit switch of the callinq 
station. (See Inhibit switch code X above.) 

When a Dial-Callinq SCA Module Handshakinq Routine 
finds that its UAP has no data to send, its action 
depends on the timinq of the EOT just received. If 
the BOT was received by the Read Routine (see 
Inhibit switch code win Chapter 2), it sends an !D'l' 
and wait• for a response. It the EO'l' was received 
by the Handahakinq Routine (see Inhibit SWiteh code 
X above),· then neither station has data to sends it 
sends a DLE !lOT al\CI ataconnec:ts the line. 
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DIAL SCAM USAGE -- SUPPLJ!MENTAL INFORMATION 

Code -
E 

Meaninq 

Disconnect request. 

After receivinq an EOT from the other station, the 
dial SCA Module waits for the UAP to reset the 
Inhibit Switch and then checks the Operation code 
for a D (see code n above). If it finds an E 
instead of a n it sends a OLE PJ)T and disconnects 
the line. 

Activity Switch (tE~B+3) 

The SCA Module posts a code in the Activity switch to indicate 
whether it is in its Read Routine, its Write Routine, or its 
Handshakinq Routine. The UAP can test the switch but it sh.ould 
not alter it. 

Code -
A 

D 

zero 

Meaninq 

The SCA Module is in its R.ead Routine. 

The SCA Module is in its Write Routine. 

The SCA Module is in its Handshakinq Routine. 

The Activity Switch is zero from the time the SCA 
Module is loaded until it establishes the first 
connection and completes initial handshakinq and ID 
exchanqe. It is reset to zero when the line is 
disconnected and remains zero until a new connection 
is established and initial handshakinq and ID 
exchanqe is aqain completed. · 

Partition That Last Initialized (tECB+4,5) and 
SCA's Partition Number C+ECR+6,7) 

The dial SCA Module's use of these fields is described on paqe 
3-7 of chapter 2. 

Partition status Byte 

The dial SCA Module's use of the PSB is described on paqes 3-8 
to 3-12 of Chapter 2. 

System Mailbox and Initialization Record 

7-6 

The dial SCA Module's use of the System Mailbox for 
initialization is described on paqes 3-13 to 3-17 of ~hapter 2. 
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DIAL SCAM USAGE -- SUPPLP.MEN'l'AI, INP'O:RMATION 

Transmit and Receive Buffers 

The dial SCA Module's use of Transmit and Receive Buffers is 
described on pa9es 3-18 to 3-28 of Chapter 2 and under Get-
Buffer Routine in this section. ~ 

IDLE Messaqe Buffer 

The IDLE Messaqe Buff er does not have to be used by the UAP to 
pass phone numbers to the Dial-Calling SCA Module. A new area 
in Common, the Call work Area is used instead. (See Call Work 
Area below.) The Call work Area may overlap the IDLE--ire'siiqi 
TJ'U'l?er. 

The dial SCA Module does use the InLE Messa9e Buffer for the 
transmission of IDLE Messaqes as described on pages 3-29 to 3-31 
of Chapter 2. 

Call work Area 

7-7 

The Call Work Area is a 44-character area in Common used by a 
callinq UAP to pass phone numbers to the nial-Callinq SCA 
Module. The Call Work Area may overlap the IDLE Message Buffer. 

Format of the Call work Area 

STATUS NOT U BYTE LENGTH SED PHONE NUMBER 

tCWA +l I -
+17 +18 +19 +20 +43 

SCAM DIAL 
SINGER RESTRICTED - ADVANCE COPY 12/71 



DIAL SCAM USAGE -- SUPPL™ENTAL !NFORMATION 

Call Work Area Fields 

7-8 

Relative 
Location 

0 

1-17 

18-19 

20-43 

Length Meaning 

1 Status Byte. 

17 

2 

24 

n -- ready. 

The UAP moves a D to the status byte to 
indicate to the SCA Module that it has 
prepared the Call Work Area with a phone 
number to be dialed. 

A -- available. 

The srA Module moves an A to the Status 
byte to indicate to the UAP that the 
phone number has been successfully 
dialed. 

:r -- error. 

The SCA ~odule moves an E to the status 
byte to indicate to the UAP that there 
was an error in dialing (for example, a 
busy signal or no answer or an invalid 
phone number). The SCA Module tries 
eight times to place the call before 
it posts an F in the status byte. This 
may take several minutes. 

Unused. 

Length. 

The UAP moves the two-niqit length of 
the phone number to be dialed to this 
field. 

Phone Number. 

The TTAP moves the phonP. number to be 
dialed (up to 24 digits) to this field. 
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APPENDIX A 

LISTING OF SAMPLE DIAL-CALLING UAP PRESENTED IN SECTION 4 
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PAGE 0001 11/24171 14•021 LA8E.L TABLL FUR USER APPLICATION PROGRAM FOR DlAL•CALLING STATION 

LABEL LOC LNTH !NUX MESSAGES 

A 1700 01 0 
BCLEAR 1'+90 10 0 
BCLREX 1690 10 0 
BF2ADR 1719 04 0 
BF4ADR 1723 O't 0 
BUFF1 1500C 20 0 
BUFF2 1600C 20 0 
BUFF3 1700C 20 0 
BUFF4 1900C 20 0 
BUFS 2061 0'+ 0 UNUSED 
CALLNO 1728 06 0 
D 1701 01 0 
DIALOO 0370 10 0 
01AL05 0430 10 0 
D IAL1 O 0450 10 0 
DIAL15 0'+70 10 0 
DlAL20 0'+90 10 0 
DlAL25 05'+0 10 0 
OIAL30 0580 10 0 
DIAL35 0630 10 0 
OIAL37 0670 10 0 
DlAL40 0710 10 0 
DlALlt5 0780 10 0 
DIAl.55 0850 10 0 
DIAL60 0860 10 0 
OlAL65 0970 10 0 
DlAL70 0990 10 '0 
DIAL75 1010 10 0 
OIAL80 1050 10 0 
OIAL85 1090 10 0 
E 1702 01 0 
ERR1 1738 20 0 
ERR2 1758 21 0 
ERR3 1779 1't 0 
£RR'+ 1793 10 0 
ERR6 1803 15 0 
ERR6A 1818 06 0 
£RR6B 182'+ 01 0 
ERR7 1825 20 0 
ERR7~ 1845 80 0 
£RR8 1925 20 0 
ERR8A 1945 80 0 
ERR9 2025 JO 0 
FRSTWT 1727 01 0 
FUNC 1737 01 0 
IDEN 2119 40 0 UNUSED 
K2 1713 01 0 
KS 1 7111 01 0 
1<0N80 1715 0'+ 0 
M 1703 01 0 
MAH. 2056 05 0 
N 170'+ 01 0 
OPCON 173'1 03 0 
~ 1705 01 0 
QM 1709 01 0 
SPACE 2055 01 0 



PAGE 0002 11/2'1171 I '+-02 I LAflEL TABLE FOR USER APPLICATION PROGRAM FOR DIAL•CALLING STATION 

LABEL LOC LNTH !NUX MESSAGES 

STAT15 1250 10 0 

STAT20 1270 10 0 
STAT30 13'10 10 0 UNUSED 
STAT35 1370 10 0 
STAT40 1380 10 0 
STAT45 13-90 10 0 
STAT50 1'120 10 0 
STAT55 1 '150 10 0 
STAT60 1550 10 0 
STAT65 1610 10 0 
STAT70 1680 10 0 
STATEX 1'+80 10 0 

STA·TUS 1160 10 0 
v 1706 01 0 
w 1707 01 0 
x 1708 01 0 UNUSED 
Xl 0011 O'I 0 
X2 0021 O'I 0 
X3 0031 O'I 0 
ZEROS 1710 03 0 
,81 OOOlC 02 0 UNUSED 
flHO 001oc 01 0 
,95 0005C 0'+ 0 
tB9 0009C 01 0 
'BASE ooooc 01 0 
'CWA 1050C '+'+ 0 
tECB 1000C 18 0 
tIOEN 06'13C 99 0 UNUSED 
tIDLEB 1050C 80 0 UNUSED 
'lMSG 0560C 20 0 UNUSED 
t 1<101 0101C O'I 0 UNUSED 
'MAIL 0580C 05 0 
'SEND -0585C 17 0 UNUSED 
tSINK 060-ZC 21 0 UNUSED 
tSTAT 0560C 20 0 
91 LABHS 



PA fit:. 0001 l l/i:!'+/71 I '+•02 I PRUGRAl1 LISTING ~UR USE.R Ai->Pll CA TI UN PROGRAM FUR DlAL•CALLlNG STAT ION 

Sf. Gl • LOCN !NSTRIUATA UP A/ "1 L I ~~IS L I L Hi!:. LAtH:.L lWCOOE OPERA rm Is' ANO/OR COMMENTS 

0020 o rrno 0002 .. 
0030 0000 000) " 00'+0 0000 000'4 .. SAMPLE. USER APPLICATION PROGRAM FOR UlAL•CAL.LlNG i:iTATION 
0050 0000 0U05 .. 
0060 000 0 0006 .. 

0080 0000 0008 NORMAL 
0090 0000 0011 0009 ORu 11 
0100 0011 170f' 0001 000'+ 0010 Xl OM A I BUFF3' ADDRESS OF Rt:.LEIVt: BUFFER 
0110 0015 0021 0011 ORG 21 
0120 0021 056P 0001 000'+ 0012 x2 UM A'ISTAT 1 ADDRESS OF Pi:itl 'S 
0130 0025 0031 0013 ORO 31 
OHO 0031 150P 0001 000'+ 001'+ X) OM A 1 BUFF1' AO DRESS OF Tt<ANSMlT BUFFER 
0150 0035 0300 001 !:> Of;G 300 
0160 0300 0016 .. 
0170 0300 001/ .. STEP 
0180 0300 0018 .. 
0200 0300 f'IJPOV21110 1 '+ 1006C 0 0 1710 2 0 0020 c !ECB+6t211ZEROS IS SCA ACTIVI:.? 
0210 0310 SOSR080JOO 11 0320 3 0 0300 8 0 0021 BC •+101311••10(81 IF NOT WAIT ~OR 1T 
0220 0320 0022 .. 
0230 0320 0023 .. STE.P 2 
02'+0 0320 002'+ .. 
0260 0320 2QPPV'+002l 07 1006C 2 0 0021 '+ 0 0026 s tECB+6(2J1X2 COMPUTE SCA I i:i PStl AODR• SAVE IN X2 
0270 0330 P170'+101-'0f' 08 1 70'+ 0 0 ooooc 1 2 0027 MC N1IBASEl121 SET SCA'S PStl ro NORMAL. 
0280 03'+0 0028 .. 
0290 03'+0 0029 .. STEP 3 
0300 03'10 0030 .. 
0320 03'10 PPU8Pll 70U 1'+ O!:i!lOC 0 0 1 700 1 0 0032 c IMAILt1>.A IS MAIL.BOX AVAIL.Atll.E' 
0330 0350 ROSV0803'10 11 0360 2 0 03'10 8 0 0033 BC ••10t21•••10t81 IF NOT WAIT ~OR 1T 
03"0 0360 003'+ .. 
0350 0360 0035 • STEP " 0360 0360 0036 " 
03!10 0360 P205600!:i81-' 08 2056 0 O 0580C 0 0 0038 MC MA IL. ( 10 0 I 1' MA l L MOVE !NIT RE.I.ORO To MAlL•BOX 
0390 0370 0039 .. 
0'100 0370 00'+0 .. STEP !:i 
OltlO 0370 00'11 .. 
0'+30 0370 PQPOPll /Ot!. l'+ 1000( 0 0 1702 1 0 00'13 PIALOO c IECBtll•E. wAS THERE INP t::t<RQR? 
0'1'10 0380 ROSY050'+30 11 0390 2 0 0'130 5 0 00'+'1 BC •+10t211DlALO!:it51 IF NOT BRANCH 
0'150 0390 00'+5 .. 
0'160 0390 00'+6 .. STEP 6 
0'170 0390 00'17 .. 
0'190 0390 P17001058P 08 1 700 0 0 0580C 1 0 00'19 MC AllMAII. RE.SET MAIL•BOX AVAILABLE 
0510 0'100 OO!:iO • 
0520 0'100 0051 .. STEP 7 
0530 0'+00 OO!:i2 .. 
0550 0'+00 017P3J0001 Ul 1103 0 () 0001 3 0 005'+ w MtOl11(3) CARRIAGE RETURN TU WORK STATION 
0560 () '11 0 0175810020 Ul 1 738 0 0 0020 1 0 0055 " ERR1101120(11 REPORT ERROR 



PAGE 0002 1112'+/71 1'+•021 PRUCHIAM LlSTI/\iG FOR USER APPLICATION PROGRAM FOR DIAL•CALLING STAT ION 

SEQ• LOCN INSTR/llATA UP A/R L l:l/S L L!NI:. LABEL OPCOUI:. OPERANDI SI AND/ OR COMMENTS 

05 70 0'+20 U9YY000000 11 9990 5 0 0000 0 () 005b tlC 9990(5) i:lLOW UP 
0580 0'+30 OU!> 1 ,. 
0590 0'+30 005o'l .. SfEP 8 
0600 0'+30 005'-J "' 
0620 0'+30 PPU8Pll700 l '+ 0580C 0 0 1700 0 OOol DlAL.05 c !MAIL!ll1A IS lf'H T COMPL.EcTE? 
0630 O'+'+O ROl UOl!O::l70 11 0'+50 2 () 0370 8 0 0002 l:lC •+101211DlAL00(8) YES 60 ON1 ELi:il:. wAlT FOR INlT 



PAGE 0003 1112'+/11 I '1•02 I PROGRAM LlSTJr-.u FOR USER APPLICATION PROGRAM FOR oIAL•CALLING STATION 

SEQ• LOCN JNSTR/0A1 A UP A;R L I 8/S L I LINE LABEL OPCODE. OPERA"IDtS) AND/OR COMMENTS 

0650 0450 006'+ .. 
0660 0450 00b5 .. S TE.P 9 INITIALISATION IS COMPLETE.1FETCH NO TO CALL• 
0670 0'+50 0066 .. 
0690 0450 P17GI010'+9U 09 1 7 ! 0 0 0 0490 () 0068 DlALlO MN ZERUStll10lAL20 SET REPORT SWITCHES 
0700 0'+60 p 17,~o 1058() 09 1710 0 0 0580 0 0069 MN ZEROS t 1) 1 DI AL30 
0710 0'170 117P9.:l0001 I) 1 1709 1 0 0001 3 0 0010 DIAL.15 w QM(ll11(3) IS CARD READE.I-< RE.ADY? 
0720 0'+80 TOTY0!:>0540 11 0'+90 '+ 0 05'+0 5 0 0071 elC •+l0('+)101AL2515) IF so BRANCH 
0730 0'+90 0072 .. 
07'+0 0490 0073 .. STEP 10 
0750 0'190 007'1 .. 
0770 0'190 POTWOOOOOO 11 0'+70 0 0 0000 0 0 0076 OIAt.20 BC DIAL15t0l BRANCH BACK UNl,.ESS REPORT SWITCH 
0780 0500 Pl7Q410'+90 o:i 1714 0 0 0'+90 1 0 0077 MN K51DlAL20 RESET REPORT SWITCH 
0790 0510 Ol7P3.:i0001 01 l 703 0 0 0001 3 0 0078 w Mt0)J1(3) CARRIAGE RETURN TO WORK STATION 
0800 0520 017U810021 01 1758 0 0 0021 1 0 0079 w ERR2t0J121t 1) REPORT CARO RE.AOER NOT READY 
0810 0530 UOTWOOOOOO 11 0'+70 5 0 0000 0 0 0080 BC DIAL15t5) BRANCH BACK 
0820 05'10 0081 • 
0830 05'+0 0082 .. STEP 11 
08'10 05'+0 0083 .. 
0860 0540 1105Pl00'+'+ 00 1050C 1 0 004''+ 1 0 0085 DIAL25 R tCWA( 1) 1ltlt( 1 l READ A CARD lNTO CAl,.L WORK AREA 
0870 0550 0086 .. 
0880 0550 0087 .. STEP 12 
0890 0550 0088 .. 
0910 0550 SOTUOOOOOO 11 0450 3 0 0000 0 0 0090 BC DIALlOt 3) GO BACK IF UNIT SE PARA TOR 
0920 0560 0091 .. 
0930 0560 0092 • STEP 13 
091t0 0560 0093 .. 
0950 0560 PQP5P61728 14 1050C 0 0 1728 6 0 009'+ c tCWA(6l1CAl..LNU DOES THIS CAHU CONTAIN 'CAI.I.NO 1 

0960 0570 ROVSOOOOOO 11 0630 2 0 0000 0 0 0095 BC DIAl..35(21 YES BRANCH 
0970 0580 0096 • 
0980 0580 0097 .. STEP 14 
0990 0580 0098 .. 
1010 0580 POUTOOOOOO 11 0'540 0 0 0000 0 0 0100 DI AL30 <IC DIAl..25(0) BRANCH BACK UNLE.SS REPORT SWITCH 
1020 0590 P17Q410580 09 1 11 4 0 0 0580 1 () () 101 MN K51 DIAL30 RESET REPORT SWITCH 
1030 0600 017P330001 01 1703 0 0 0001 3 0 0102 w M!0)'1(3) CARRIAGE RETURN TU WORK STATION 
10lt0 0610 017W9l001'+ 01 1 779 0 0 0014 1 0 0103 w ERR3<0)1l't(1l REPORT NO CALLNO 
1050 0620 UOUTOOOOOO 11 0540 5 0 booo 0 0 0104 BC DIAl..25151 BRANCH BACK TO FlNO CALL NO 



PAGE 000'+ 11124171 ( '>•O?) PROGRAM LISTING FOR USl:.R APPLICATION PROGRAM FUR DlAL•CALLING STATION 

SEQ• LOCN INSTR/DATA UP A/R L I B;S L I LINE LABt:L UPCOLlE OPERAND(S) AND/OR COMMENTS 

1070 0630 0106 .. 
1080 0630 0107 • STEP 15 THIS SECTION TRANSMITS DATA 
1090 0630 0108 .. 
1110 0630 P105Vll 73/ U!! 1056C 0 0 1 737 1 0 0110 DIAL35 MC tCWA+6(ll1FUNC SAVE 7TH CHAR OF CARD JUST READ 
1120 0611-0 0111 .. 
1130 06110 0112 • STEP 1 t> 

11110 06'+0 0113 • 
U60 06'+0 PQW37l 170 I l'+ 1 737 0 0 1 707 1 0 0115 c FUNC1 W DOES IT SAY "RlTi:. 
1170 0650 ROVVO!:i0850 11 0660 2 0 0850 5 0 0116 BC •+10<2>•DIAL55(51 IF NOT BRANCH TO READ 
1180 0660 0117 • 
1190 0660 0118 • STEP 17 
1200 0660 0119 • 
1220 0660 P1711111727 08 17111 0 0 1727 1 0 0121 MC 1<51 FRSTWT TURN ON FIRST WRITE SWITCH 
1230 0670 0122 • 
1240 0670 0123 • STEP 18 
1250 067-0 01211 • 
1270 0670 PPPOPQQ700 1'+ ooooc 0 3 1700 1 0 0126 DIAL37 c tBASE(11311 A IS XMIT BUFFl:.R AVAILABLE7 
1280 0680 ROWQOOOOOO 11 0710 2 0 0000 0 0 0127 BC DIAL'+Ot2l IF YES GO TO REAU A NEW CARD 
1290 0690 0128 • 
1300 0690 0129 • STEP 19 
1310 0690 0130 • 
1330 0690 V1TX151160 11 llt81 6 0 1160 5 0 0132 BC STATEX+l(el1STATUS(51 ELSE GO TO STATUS ROUTINE 
1340 -0700 0133 • 
1350 0700 013'+ • STEP 20 
1390 0700 0135 • 
1310 0700 QOTU080670 11 01150 1 0 0670 8 0 0137 BC DIAL10(1l1DIAL3718l RESTART OR NORMAL 
1390 0710 0138 • 
11100 0710 0139 • STEP 21 
H10 0710 01'+0 • 
H30 0710 1002PQP080 00 0020C 1 3 0080 1 0 01'12 OlALllO R 1810+10<113)18011) READ NEXT CARD INTO XMlT BUFFER 
1HO 0720 01113 • 
11t50 0720 01'+'+ • STEP 22 
H60 0720 01115 • 
1'+80 0720 SOWS050780 11 0730 3 0 0780 5 0 01'+7 BC •+10(3)1DIAL1t5(51 BRANCH IF 01< 
14'0 0730 01'+8 • 
1500 0730 01'+9 • STEP 23 
1510 0730 0150 • 
1530 0730 PQW2711710 l'+ 1 727 0 0 1710 0 0152 c J."RSTWT( 1 l1ZEROS IF Fl.AG CHECK IST TlHE SWITCH 
15'+0 0 7'10 RlPQOOOOOO 11 1010 2 0 0000 0 0 0153 BC OIAL75(21 IF SET WE HAVE NUT DIALED YET El.SE 
1550 0750 0151t • GO TO RECEIVI:. 
1560 0750 0155 • STEP 2'+ 
1570 0750 0156 • 
1590 0750 017P330001 01 1703 0 0 0001 3 0 0158 w M(0111(3) REPORT NO DATA TU SEND 
1600 0760 020R510030 01 2025 0 0 0030 1 0 0159 w ERR9(01130111 
1610 0770 uoTuoooooo 11 0'+50 5 0 0000 0 0 0160 SC DIAL10( 51 BRANCH BACK 



PAGE 0005 11/24/71 I '+•02 I PROGRAM LISTING FOR USER APPLICATION PROGRAM FUR OlAL•CALLlNG STAT ION 

SEQ• LOCN INSTR/OAT A UP AIR L I 8/S L I LINE L Al:H:.L OPCODE OPERANDI SI AND/OR COMME.NTS 

1620 0780 0161 .. 
1630 0780 Olo2 .. S TE.P 25 
1640 0780 0163 .. 
1660 0780 P1715'10PPU U8 1715 0 0 0005C 4 3 016!:> DIAL45 M(. KON80.tB5(13l SET LENGTH•8U 
16 70 0790 P170110PPP U!I 1701 0 0 ooooc 1 3 0106 MC O 1 'BA SE ( 1 3 l SET BUFFER Rl:.ADY TO TRANSMIT 
1680 0800 016 7 " 1690 0800 Ololl .. STEP 26 
1700 0800 0169 .. 
1720 0800 PQWQ940031 lo 1719 0 0 0031 4 0 0171 x BF2ADR1X3 XCHANGE BUFFl:.R POINTERS 
1730 0810 0172 .. 
1740 0810 0173 .. STEP 27 
1750 0810 0174 .. 
1770 0810 PQW2711710 14 1727 0 0 1710 1 0 0176 c FRSTWT!ll1ZEROS IS FIRST TIMI:. SWlTCH SET? 
1780 0820 ROVWOOOOOO 11 0670 2 0 0000 0 0 0177 BC OIAL37(2l NO GO ON TO SEND 
1790 0830 0178 .. 
1800 0830 0179 .. STEP 28 
1810 0830 0180 ,. 
1830 0830 P1710l1727 08 1710 0 0 1727 1 0 0182 MC ZEROS(ll1fRSTWT YES RESET 1T ANO WAIT FOR DIAL 
1840 0840 uoxuoooooo 11 0850 5 0 0000 0 0 0 ll:!3 BC DIAL55!5l 



PAGE 0006 ll/2'+171 ( 't•Q2 l PJ..' JCi~ AM L l ST I ~-i 11 VOh' uSE:.R APPLlCATlllN Pf.IOGl<AM ~OR DlAL•CALL!NG STATION 

SEQ• LOCN INSTR/DATA JP A/';./, L 1 Bl S L I LlNE LAi>EL OPCOJE OPERANDI SI AND/OR COMMENTS 

1860 0850 0185 • 
18 70 0850 (J l8b .. SH.P 29 TH IS SECTION DIAl..S THE NU• 
1880 085-0 OHi/ .. 
1900 Ol:!50 P17011105P V8 1701 0 0 1050( 1 () 0189 OlAL55 MC D . .tCWA MARK CALL WOWK AKl:.A READY• CALL NO 
1910 0860 0190 .. AND LENGTH Rl:.AO lN DIRECTLY FROM 
1920 0860 0191 • SH:P 30 CARO READER 
1930 0860 0192 .. 
1950 0860 PllPOSll/01 l '> lOD3C () 0 1701 0 019'+ OlAL60 c 1t:ct1+3!111D HAS A OATA•LJ.NK tji:.EN ESTABLISHl:.0? 
1960 0870 ROY 'fOOOUUU 11 0990 2 0 0000 0 () 0195 tlC DIAL70t2l YI:. s 
19 70 0880 PQP5Pl1702 1 '+ 1050C 0 0 1 702 1 0 0196 c tCWA!ll1E NO so WAS THt.K£ UlAL•ERROR 
1980 0890 ROYP050970 11 0900 2 0 097J 5 0 0197 l:!C •+10l2l1DIAL65!51 If NOT BRANCH 
1990 0900 0198 • 
2000 0900 0199 .. STEP 31 
2010 0900 02UO .. 
2030 0900 017?3~0001 Ul 1 703 0 0 0001 3 0 0202 ... Ml0l'1!3) CARRIAGE RETURN TU WORK•STATION 
2040 0910 017Y31001U 01 1793 () 0 001 () 1 0 0203 w ERR4!0)110111 REPORT DIAL t:.RROK 
2050 0920 020'+ • 
2060 0920 0205 .. STEP 32 
2070 0920 0206 • 
2090 0920 Ptlw 371110 I 1" 1737 0 0 1701 1 0 0208 c FUNC!ll1W wERE wE. AB AO UT TO WRITE'? 
2100 0930 ROYT050'+50 11 0940 2 0 04!:>0 5 0 0209 BC •+10!211DIAL10(5) IF NOT REST A KT 

2110 0940 0210 • 
2120 09'+0 0211 • STEP 33 
2130 09'+0 0212 ..,. 

2150 09'+0 P170010PPP 08 1 700 0 0 ooooc 3 0214 MC A1'8ASE!131 RESET FIRST XMIT BUFFER AVAILABLE 
2160 0950 PQWQ9'+0031 15 1119 0 0 0031 4 () 0215 x BF2ADR1X3 AND RESTORE XM!T BUFF POINTERS 
2170 0960 uoTuooooou 11 0'+50 5 () 0000 0 0 Oc16 BC DIAL.10(5) 
2180 0970 V1TX1!)1160 11 1'+81 6 0 1160 5 0 0211 DlAL.65 8C STATEX+l!&l1STATUS!5l !:!RANCH TO STATUS SUBROUTINE 
2190 0980 QOTUO!!O!!&O 11 0'150 l 0 0860 8 0 0218 t!C DIAL101ll1DIAL60!8) RESTART OR NOl<MAL 

2200 0990 0219 ..,. 

2210 0990 0220 .. S TE.P 3'+ 
2220 0990 0221 ..,. 

22'+0 0990 PQW371170/ l'+ 1737 0 0 1 70 7 1 0 0223 OIAL70 c FUNC1 w TO WRITE OR Kt:.AD'? 
2250 1000 ROVWOOOOOU 11 0670 2 0 0000 0 0 0224 BC DIAL37!2> BRANCH TO WR!TE 



PAGE 0007 1112'+171 ('+•021 PROGRAM LISTING FOR USER APPLICATION PROGRAM FOR OIAL•CALLING STATION 

SEQ• LOCN INSTR/DATA UP A/R L I BIS L I Llfli!O LABIOL OPCODE OPERAND(S) AND/OR COMMENTS 

2270 1010 0226 .. 
2280 1010 0227 • STEP Jo 
2290 1010 0228 .. 
2310 1010 P1705101-'PY U8 1 70':i 0 0 0009C 3 0230 OlAL75 MC Q1tB9113l SET EQT IN WHlTE FL.AG 
2320 1020 P170110PPP UI! 1701 0 0 ooooc 3 0231 MC 01tBASE(13) SET XMIT BUFF READY TO GO 
2330 1030 0232 .. 
23'+0 1030 0233 • STEP 36 THIS SECTION RECEIVES DATA 
2350 1030 023'+ .. 
2370 1030 P17001170P 08 1700 0 0 1700C 0 0236 MC A18UFF3 SET RECEIVE ~UFFtHS AVAIL.ABLE 
2380 10'+0 P17001190t> 08 1 700 0 0 1900C 0 0237 MC A1BUFF'+ 
2390 1050 0238 .. 
2400 1050 0239 • STEP 37 
2'+10 1050 02'+0 .. 
2430 1050 PPPOP1Q70c 1'+ ooooc 0 1702 1 0 02'+2 OlAi.80 c tBASEl11111E IS RECEIVE BUH"EH F"UL.L.'? 
24110 1060 RlPYOOOOOO 11 1090 2 0 0000 0 0 02'+3 BC DIAL85121 YES 
2450 1070 02'+4 • 
2460 1070 0245 • STEP 38 
2470 1070 0246 .. 
2490 1070 VlTX151160 11 1481 6 0 1160 5 0 02'+8 BC STATEX+ll6)1STATUS1Sl BRANCH TO STATUS SUBROUTINE 
2500 1080 02'+9 .. 
251.0 1080 0250 .. STEP 39 
2520 1080 0251 ... 

2540 1080 QOTU081050 11 0'+50 1 0 1050 8 0 0253 BC OIAL.10(11101AL80181 RESTART OR NUHMAi. 
2550 1090 02!>4 • 
2560 1090 02S5 • STEP 40 
2570 109-0 0256 • 
2590 1090 POOPU'+Q106 09 0005C 0 1 1106 4 0 02!>8 OIAL85 MN tB!5l'+1l 11••16 SET LENGTH FUH PHlNT INSTRUCTION 
2600 1100 200RP1P100 01 0020C 2 1 0100 1 0 0259 w tB10+10121l11100111 PRINT RECElVt BiJFFER 
2610 1110 P2055100RP 08 2055 0 0 0020C L 1 0260 MC SPACE1t810+101111 CLEAR FlRST KO CHARS OF RECV BUFF 
2620 1120 W002P9PORQ 08 0020C 7 t 0021C 9 1 0261 MC tB10+101791ll1tBlO+llC1ll 
2630 1130 0262 • 
2640 1130 0263 • STEP '+1 
2650 1130 026'+ .. 
2670 1130 P1700100PP 08 1700 0 0 ooooc 1 1 0266 MC A1tBASEl1ll SET RECV BUFFER AVAIL.ABL.E 
2680 11'+0 0267 ... 
2690 1140 0268 .. STEP 1t2 
2700 1l'+O 0269 .. 
2720 11 '+0 PPPQ1'+1723 1!) 0011 0 0 1723 " 0 0271 x Xl1BF1tADR XCHANGE RECV ~UFFIOR POINTERS 
2730 1150 UlPUOOOOOO 11 1050 !'> 0 0000 0 0 0272 BC DlAL80l51 BRANCH BACK f OR NEXT ONE 



PAGE 0008 1112'+171 j '+•02 l PflOu+IAM LI ST11'G FOi~ USER APPLICATION PROGRAM f"Ul< OIAL•CALLING STATION 

SEGl• L(lCN INSTR/llATA i.JP l\/R L I t:l/5 L I L Ii'<E LllBt.L OPCODt:. OPERAN01S) AND/OR COMMENTS 

2750 1160 027'+ • 
2760 1160 027!:> .. ST£P '13 STATUS ROUTINE 
2770 1160 0276 ... 

2790 1160 P Qf'DPll 71 U l '+ 1000C 0 0 1110 1 c 0278 STATUS c I ECt!11 I• ZEROS IS INHIBIT SWITCl'i SET'? 

2800 1170 RlRwOOOOOU 11 1270 2 0 0000 0 0 0279 BC STAT2012l NO 

2810 1180 02!:10 • 
2820 11 !!O 0281 • SH:.P '14 

2830 1180 0282 .. 
2850 1180 P100P11818 08 lOOOC () 0 1811! 1 0 028'1 MC t ECt! Ill• ERR6A ELSE PREPARE REPORT WITH INH S<I 
2860 1190 POOOPt.1182'+ 08 ooooc 0 2 182'+ 1 u 0285 MC !BASE(1*2),ERR6B ANO PSB CODES 

2870 1200 0286 ... 
2880 1200 0287 • S TC:P '15 

2890 1200 0288 • 
2910 1200 V1VV1!:>1'190 11 1691 b 0 1 '+90 !> 0 0290 BC BCLREX+11611BCLC:AR15l BRANCH TO SUt!R TO CLEAR XMI T BFS 

2920 1210 0291 .. 
2930 1210 0292 • STEP '+6 
29'+0 1210 0293 .. 
2960 1210 PQf'OPll 701 l'I 1000C 0 0 1707 1 0 0295 c !ECBlll•W ENO OF DATA'? 
2970 1220 R lRU0-00000 11 1250 2 0 0000 0 0 0296 BC STAT15t 21 YES 

. 2980 1230 0297 ... 
2990 1230 0298 • SH.P '17 
3000 1230 0299 • 
3020 1230 Pl710.3100P 08 1710 0 0 1oooc 3 0 0301 MC ZEROS1!EC8 NO RESET INH l>WI fCH ' BRANCH TO 
3030 12410 UlSXOOOOOO 11 1380 !:> 0 0000 0 0 0.302 SC STAT'+0(5) RESET PSS 

3030 1250 0303 • 
30410 1250 030'+ .. STEP '+8 

3050 1250 030~ • 
3070 1250 P17343100P 08 1 73'+ 0 0 lOOOC 3 0 0307 STATl!j MC OPCON,tECS RESET INl'iIBIT SWHCH & SET OP•CODE 
3080 1260 u1sxoooooo 11 1380 5 0 0000 0 0 0308 BC STAT'+0!51 BRANCH TO RE.l:il:. T l"SS TO NORMAL 
3090 1270 0309 • 
3100 1270 0310 .. STEP '+9 
3110 1270 0311 .. 
3130 1270 PPPOPl.1170'1 1'I ooooc 0 2 170'+ 1 0 0313 STAT20 c tBASE!l1211N IS PSB SET? 

31410 1280 03141 .. 
3150 1280 0315 .. STEP 50 
3160 1280 0316 .. 
3180 1280 R1TX000000 11 14+80 2 0 0000 0 0 0318 BC STATEX!2) STATUS NORMAL IS CC•2 
3190 1290 0319 ... 
3200 1290 0320 ... STEP 51 
3210 1290 0321 .. 
3230 1290 PlOOPll818 08 lOOOC 0 0 1818 0 0323 MC tECBlll1ERR6A ELSE PREPARE REPURT WITH INH SW 
32'+0 1300 POOOPl.1182'+ 08 ooooc 0 ? 182'1 0 032'+ MC tBASE!l12)1ERRbB AND PSB CODE!:i 

3250 1310 0325 .. 
3260 1310 0326 .. STE.P 52 
3270 1310 0327 .. 



PAGE 0009 11/24171 ( 4•02) PROGRAM LISTING FOR OSER APPLICATION PROGRAM FUR OIAL•CALLING STATION 

SEQ, LOCN INSTR/DATA OP A;R L I BIS L LINE LABt.L OPCOUE OPERANQ(S) A NU/OR COMMENTS 

3290 1310 PQPOS 11700 H l 003C 0 0 1 700 0 0329 c tECB•3!111A ARE WE READINb Ol'i WRITING 
3300 1320 R1Sw000000 11 1370 2 0 0000 0 0 0330 BC STAT35!21 READING 
3310 1330 0331 • 
3320 1330 0332 "' STEP 53 
3330 1330 0333 "' 
3350 1330 VlVY1~1490 11 1691 6 0 1490 5 0 0335 BC BCLREX•1t6)1BCLEARt51 BRANCH TO LLEAl'i XMIT BFS SUBR 
3360 1340 0336 • 
3370 1340 033 7 "' S TE.P 54 
3380 1340 0338 • 
3400 1340 P170110PPY 08 1701 0 0 0009C 1 3 0340 STAT30 MC D1tB9!131 SET DLE•EDT LODE lN WRITE FLAG 
3410 1350 P170110PPP 08 1701 0 0 ooooc 1 3 0341 MC D.tBASE (I 31 SET XMIT BUF~ER READY TO GO 
3420 1360 U1SX000000 11 1380 5 0 0000 0 o 0342 BC STAT40151 BRANCH TO RESE.T PSB 
31t30 1370 0343 • 
3'+'10 1370 0344 • STEP 55 
3450 1370 0345 • 
31t70 1370 P17131100t.l 08 1 71 3 0 0 1001C 1 0 03'+7 STAT35 MC 1<21 tECBH SET DLE•EOT CODE lN READ Fl.AG 
3'+80 1380 03'+8 • 
3490 1380 03'+9 "' STEP 56 
3500 1380 0350 • 
3520 1380 P170410POP 08 1704 0 0 ooooc 1 2 0352 STAT40 MC N1tBASEl121 RESET PSB TO NORMAi. 
3530 1390 0353 ... 
351t0 1390 0354 "' STEP !:i7 
3550 1390 0350 • 
3570 1390 UlTROOOOOO 11 1420 5 0 0000 0 0 0357 STAT45 BC STAT50(5l BRANCH UNLESS REPORT SWlTCHIVAR Ol 
3580 1400 218R510100 01 1825 2 0 0100 1 0 O::J58 w ERR7t2ll10011l REPORT FIRST XMIT BUFFER 
3590 1410 P17Q411390 09 1714 0 0 1390 1 0 0359 MN 1<51STAT45 RESET REPOHT SWJTLM 
3600 1420 U1TU000000 11 1450 5 0 0000 0 0 0360 STAT50 BC STAT55(5) BRANCH UNLESS REPORT SWlTCHIVAR•O) 
3610 1430 219R510100 01 1925 2 0 0100 1 0 0361 w ERR8121•100tll REPORT 2ND XMlT ~UFFER 

3620 1440 P17Q411420 09 1714 0 0 1 '+20 1 0 0362 MN K51STAT50 RESET REPORT SWITCM 
3630 1450 017P330001 01 1703 0 0 0001 3 0 0363 STAT55 w MIOIJ1131 CARRIAGE RETURN TO WORK STATION 
361t0 1460 018P310022 01 1803 0 0 0022 l 0 03&4 w ERR6tOl122111 REPORT INH SW ANU PSB SETTINGS 
3650 1 '+70 0365 • 
3660 1470 0366 "' STEP 58 
3670 1470 0367 ... 

3690 1 '+70 PQV.1011713 14 1710 0 0 1713 1 0 0369 c ZEROSlll11(2 SET CC•l FOR STATUS RESTART 
3700 1480 UOPPOOOOOO 11 0000 5 0 0000 0 0 0370 STA TEX BC 0(5) EXIT TO RETURN AUORESS 

3730 1490 PPPOPt.IQ702 14 ooooc 0 3 1 702 1 0 0373 BCLEAR c tBASE t 1'311E IS THE ERROR lN THE lST XMIT BUFF 
37'10 1500 R1UU000000 11 1550 2 0 0000 0 0 037'+ BC STAT60t2l YES SO POINTER JS CORRECT 
3750 1510 PQWQ940031 15 1719 0 0 0031 4 0 0375 x BF2ADR1X3 ELSE LOOK AT THE OTHER BUFFER 
3760 1520 PPPOPt.IQ/02 l't ooooc 0 3 1702 1 0 0376 c tBASEll1311E IS ERROR IN 2ND XMIT BUFFER 
3770 1530 R1UU000000 11 1550 2 0 0000 0 0 0377 BC STAT60!2l YES SO POINTER NOW IS CORRECT 
3780 1540 PQWQ9'+0031 15 1719 0 0 0031 4 0 0378 x BF2ADR1X3 ELSE RESTORE POINTER TO ORIG POSN 
3790 1550 PPP QpQC.1700 lit ooooc 0 3 1700 1 0 0379 STAT60 c tBASE1113l1A IS 1ST XMIT ~UFF AVAILABLE? 
3800 1560 U1VQ000000 11 1610 5 0 0000 0 0 0380 BC STAT65t5l YES 
3810 1570 X002PPQ845 08 0020C 8 3 1845 0 0 0381 MC t810•10t8013>1ERR7A SET UP REPOHT 
3820 1580 P17Q011390 09 1710 0 0 1390 1 0 0382 MN ZER0Sl111STAT45 AND SET UP RE.'°'ORT SWITCH 
3830 1590 P170010PPP 08 1 700 0 0 ooooc 1 3 031:13 MC A J t BA SE (I 3 I SET XMIT sun AVAIL, AGAIN 
3840 1600 P170610PP'f 01:1 1706 0 0 0009C 1 3 0384 MC V1tB9(13l WRITE FLAG•NURMAL 



PAGE 0010 111<:<+171 ('+•021 PRUGRAM l!ST!Nu HJ;< USt.R APPll CA I I UN PROliRAM FUR OlAL•CALL!NG STATION 

SEQ• LOCN I NS TR/DATA UP A/R L •l/ s L L!Nt. LAHEL UPCDDt. OPERANDI SI ANO/OR COMMENTS 

3850 1610 pPPSl'tl/1':1 15 0031 0 0 1719 4 0 0385 STAT65 x X31BF2ADR XCHANGE XMlT BUFf POINTERS 
3860 1620 PPPOPt.lQ700 l '+ ooooc () 3 1700 1 0 0380 c IBASE(l1Jl1A rs 2ND XMIT l:lUFFt.R AVAILABLE 
38 70 1630 RlVXOOOOOO 11 1680 2 0 uooo 0 () 0387 BC STAT7012l YES 
3880 16'+0 X002PPC.:':145 08 002oc 1:1 3 1 <j .. 'J 0 c 0388 MC !B10+1018013)1ERR8A SET UP REP ORI 

3890 1650 P17Q011'120 09 1710 0 0 1'+20 1 (J C389 MN ZEROS 1111 ?:;l AT50 SET UP REP OR I Sl'IITCH 
3900 1660 P170610PPY 08 1706 0 0 0009C 3 039Ll MC V.tB9113) WRITE FLAG•NOl<MAL 

3910 1670 P170010PPP U8 1 700 0 0 ooooc 3 03':11 MC A.t8ASE1131 llSA=AVA!LABLt. 
3920 1680 p[)IHJ9'+0031 15 1 71 9 (J 0 ()031 4 0 03'!2 ;;TAT70 x BF2ADR1XJ XCHANGE AUFF POINTERS BACK AGAIN 
3930 1690 UOPPOOOOQO 11 O•JOO 5 0 000() 0 0 ()393 tlCLREX 8C 0151 EXIT FROM BU~F Cl.EAR SUBR 
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SEQ• LOCN INSTR/DATA UP AIR L I BIS L ! LINE. LABEL OPCODE OPERANDISI AND/DR COMMENTS 

3950 1 700 
3960 1700 
3970 1700 

3990 1 700 
4000 1701 
4010 1702 
4020 1703 
4030 1704 
"040 1705 
4050 1 706 
4060 1707 
•I070 1708 
4080 1709 
4090 1710 
4100 1713 
4110 1714 
'1120 1715 

A 
D 
E 
M 

N 
Q 

v 
w 
x 
'? 
000 
2 
5 
0080 

4140 1719 160P 
4150 1723 190P 
4160 1727 
4170 1728 CALLNU 
4180 1734 OOE 
4190 1737 

4210 1738 
1+220 1758 
1+230 1779 
421+0 1793 
4250 1803 
1+260 1818 
4270 1821+ 
1+280 1825 
'1290 181+5 
1+300 1925 
1+310 19'15 
1+320 2025 
1+330 2055 

4350 2056 
4360 2061 
'1370 2065 
4380 2069 
4390 2078 
4400 2082 
4410 2086 
4"20 2095 
4430 2099 
4440 2119 
4450 2159 

INITIALISA 
CARD READE 
NO CALL NO 
DIAL ERROR 
INHIBIT SW 

PSB 

XMI T l::IUFF 

XMIT i::IUFF 

NO DATA FO 

BCODl 
150P 
160P 
z 
170P 
190P 
z 
0082 

65CALLERHE. 

0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 

0001 
0001 
0001 
0001 
0001 
0001 

0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 

0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 

0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0003 
0001 
0001 
0004 

0004 
oooi+ 
0001 
0006 
0003 
0001 

0020 
0021 
0014 
0010 
0015 
0006 
0001 
0020 
0080 
0020 
0080 
0030 
0001 

0005 
0004 
0004 
0009 
0004 
0004 
0009 
0004 
0020 
OOA!O 
0040 

0395 • 
0396 • LABELS USED BY UAP 
039 7 • 

0399 
0400 
0'101 
0'102 
0403 
0'104 
0'105 
0'106 
0'107 
0At08 
0'109 
0'110 
0'+11 
0'112 

0414 
0'115 
0At16 
0417 
0'118 
0419 

0'+21 
0422 
0'123 
042'1 
0'125 
0426 
0'127 
0428 
0429 
0430 
0'131 
0432 
0433 

0'135 
0436 
0437 
0'138 
0439 
0440 
0"" l 
0'1'12 
0'143 
0444 
0445 

A 

D 
E. 
M 
N 
Q 

v 
w 
x 
QM 
ZEROS 
K2 
K5 
K0N80 

OM 
OM 
OM 
OM 
OM 
DM 
OM 
OM 
OM 
DM 
OM 
DM 
OM 
DM 

BF2ADR OM 
BF4ADR OM 
FRSTWT DM 
CALLNO OM 
pPCON OM 
FUNC DM 

ERRl 
ERR2 
ERR3 
ERR4 
ERR6 
ERR6A 
ERR6B 
ERR! 
ERR7A 
ERR8 
ERR8A 
ERR9 
SPACE. 

MAIL 
BUFS 

IDEN 

OM 
DM 
DM 
DM 
OM 
DM 
DM 
DM 
DM 
DM 
DM 
OM 
OM 

OM 
OM 
OM 
OM 
OM 
OM 
UM 
OM 
OM 
OM 
OM 

c 1 I A I 
Cl ID I 

Cl' E' 
Cl 1 M1 

C 1 IN I 
C 1 IQ I 
c 1' v' 
Cl I w I 
Cl•X 1 

c 1 ''?' 
C31000' 
c 1 '2 1 

c1•s 1 

C4•0080' 

A' BUFF2' 
A•BUFF4 1 

c 1' ' 
C6tCALLN01 
C3100E' 
c 1 1 ' 

FIRST WRITE ~WITCH 

C20 1 INITIAl.ISATION ERROR' 
C21 1CARD READER NOT READY! 
C14 1 NO CAI.I. N0 1 

C10 1DIAL. li:RROR 1 
C15 1lNHlBIT swITCH ' 
C6' PSB I 
c 1' ' 
C20 1XMIT SUFF OVERWRITE ' 
C80 1 I 

C20'XMIT BUFF OVERWRITE ' 
C80 1 ' 
C30'NO DATA FOLLOWING CALL.NOW CARD' 
C 1 1 I 

C51BCOD1' 
A• BUFF1 I 

A'BUFF2 1 

C91ZI 
A1BUFF3 1 
A'BUFF4 1 

C9'Z' 
C4'0082 1 
C20' I 

C't0 165CALl,.ERHELLOZ 1 
C'tO 1 1 
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SEQ• LOCN INSTR/DATA UP A/R L I B/S L I LINE LAB~L OPCODE OPERANDIS) AND/OR COMMENTS 

4470 2199 
4480 2199 
4490 2199 
4500 2199 
4510 2199 

4530 ooooc 
4540 ooooc 
4550 ooooc &&&---000 
4560 0063C 
4570 ooooc 
4580 0001C 
'+590 0003C 
'+600 0005C 
'+610 0009C 
'+620 OOIOC 

'+6'+0 0011C 
4650 0101C 

'+670 0101C 
'+680 0560C 
'+690 0560C 
'+700 0580C A 
'+710 0585C 
4720 0602C 
11730 0623C 
lt71t0 0643C 

'+760 07'+2C 

'+780 0742C 
'+790 lOOOC 0000000000 
'+800 1018C 
'+810 1050C 
'+820 1050C A 

'+8'+0 1130C 
'+850 1500C A 
'+860 1520C 
'+870 1600C A 
'+1!80 1620C 
4890 1700C A 
4900 1 720C 
'+910 1802C 
'+920 1900C A 
'+930 1920C 

OOOP 
0007 
DOOP 
0001 
0001 
0001 
0001 
0001 
0001 

010Q 
0000 

056P 
0000 
0001 
0001 
0001 
0001 
0001 
0001 

100P 
0001 
105P 
0000 
0001 

l 50P 
0001 
0001 
0001 
0001 
0001 
0001 
190P 
0001 
0001 

0009 

0001 
0002 
0002 
0004 
0001 
0001 

000'+ 

0020 
0020 
0005 
0017 
0021 
0020 
0099 

0018 

00'+'1 
0080 

0021) 
0080 
0020 
0080 
0020 
0082 

0020 
0082 

0'1'1 l " 
0'148 ... 
0'1'19 " LABELS IN COMMON REQUIRED FOR SCA ROUTINES 
0'150 ... 
0'151 ,. 

0453 
0'15'1 
0455 
0456 
0'157 
0458 
0'159 
0'160 
0461 
0462 

ttlASE 
ttH 

185 
tB9 
!tllO 

COMMUN 
ORG 0 
OM 7C9 1 &&&•••000 1 

ORG 0 
OM Ct 
UM C2 
OM C2 
DM C4 
OM Cl 
DM C 1 

0'164 DRG 101 
OC'+ 0465 tK101 DM 

046' 
0468 
0'169 
0'170 
0'171 
0'+72 
0'+73 
0474 

ORG 
tIMSG DM 
tSTAT OM 
!MAIL DM 
tSEND DM 
tSINK OM 

DM 
t!Dl::N DM 

560 
OC20 
C20' 1 

C5•A 1 

Cl7 
C21 
C20 
C99 

0476 • VARIABLE LOCATION REFERENCES 

DUMMY TO SHOW UP IN OBJECT DECK 

IDLE MESSAGE 
PARTITION STATUS BYTES 
MAIL•BOX•AVA!LABLE AT LOAD TIME 
+5 •TRANSMIT BUFFERS 
+22•RECEIVE BUFFERS 
+43•DIAL DATA (NUT USED HEREI 
+63 ID DATA 

0478 
0'179 
0480 
0481 
0482 

ORG 
tECB DM 

ORG 
tCWA OM 

1000 
c1s•oooooooooooooooooo• 
1050 

COHMUNICATioNs CONTROL BLOCK 

I IDLEB OM 

0484 ORG 
0'+85 BUFF1 DM 
0486 OM 
0487 BUFF2 OM 
0488 OM 
0489 BUFF3 OM 
0490 OM 
0491 ORG 
0'+92 BUFF4 OM 
0493 DM 

OCH 
C80 1 A1 

1500 
C20 1 A1 

C80 
C20 1 A1 

C80 
C20'A' 
C82 
1900 
C20 1 A' 
C82 



PAGE 0013 

SEGlt LOCN 

4950 2002C 

11/24/71 14•0?1 PROGRAM LISTING FOR USER APPLICAT10N PROGRAM FOR DIAL•CALLING STATION 

INSTR/DATA UP AIR L I R/S L I LlNE LABcL OPCODE OPERAND(S) AND/DR COMMENTS 

END 
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DEF• SYMBOL ••••••••••••••••••••••••RE~ERENCES•••••••••~•••••••''''''' 

0399 A 0032 0049 0061 0126 0214 0236 0237 0266 -0329 0379 
0383 0386 0391 

0373 BCLEAR 0290 0335 
0393 BCLREX 0290 0::!35 
0414 BF2ADR 0171 0215 0375 0378 0385 0392 
0415 BF4AOR 0271 
0485 BUFFl 0014 0436 
0487 BUFF2 041 '+ 0437 
0489 BUFF3 0010 0236 0439 
0492 BUFF4 023 7 0415 0440 
0436 BUFS 
0417 CALLNO 009'+ 
0400 D 0166 0189 019'+ 0231 0340 0341 
0043 DIAi.CO 0062 
001'1 D UL05 004'+ 
0068 D IAl.1 O 0090 0137 0160 0209 0216 0218 0253 
0070 OIAL15 0076 0080 
0076 DIAL20 0068 0077 
0085 DIAL25 0071 0100 010'+ 
0100 D IAL30 0069 0101 
0110 OIAL35 009ti 
0126 OIAL37 013 7 0177 0224 
0142 DIAL40 012 7 
0165 OIAL45 0147 
0189 OIAL55 0116 0183 
0194 DIAl.60 0218 
0217 OIAl.65 0197 
0223 DUL70 0195 
0230 DIAL75 01!:>3 
02112 DIAL80 0253 -0272 
0258 01AL85 0243 
0401 E 00113 0196 0242 0373 0376 
0'121 ERRl 0055 
0422 ERR2 0079 
O't23 ERR3 0103 
O't24 ERR'+ 0203 
0425 £RR6 036'+ 
0426 ERR6A 028'1 0323 
O't27 ERR6B 0285 032'+ 
0428 ERR7 0358 
0429 EAA7A Q381 
0430 ERRS 0361 
Olt31 ERR8A 0388 
04.32 ERR9 01!:>9 
0416 FRSTWT 0121 01ti2 0176 0182 
0419 FUNC 0110 0115 0208 0223 
0444 10£N 
0410 K2 034' 0369 
0411 KS 0077 0101 0121 0359 0362 
0412 KON80 0165 
0402 M 0054 0078 0102 0158 0202 0363 
0435 MAIL 0038 
0403 N 0027 0313 0352 
0418 OPCON 0307 
040'+ Q 0230 
0408 QM 0070 
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D.EF • SYMBOL • • • • • • • • • • •., • • • ••••,•••REFERENCES••,•••••••••••••••,••••• 

0'+33 SPACE. 0260 
0307 STAT15 029b 
0313 STAT20 0279 
03'+0 STAT30 
03'+7 S.TAT35 0330 
0352 STAT'+O Q302 0308 0342 
0357 STAT'+5 Q359 OJ82 
0360 STA T50 0357 03b2 038'! 
0363 STA T55 0360 
0379 STAT60 037'+ 0377 
03.85 STAT65 0380 
0392 STAT70 038.7 
0370 STA TEX 0132 0217 02'+8 0318 
0278 STATUS 0132 0<'17 0248 
0'+05 v 038'+ OJ90 
0'+06 w Q115 0208 0223 0295 
0'+07 x 
0010 Xl 0271 
0012 X2 0026 
001'+ X3 0171 0215 0375 0378 038':> 0392 
0409 ZEROS 0020 0068 0069 0152 0176 0182 0218 0301 0369 0382 

0389 
.0'+58 !Bl 
0462 1610 011+2 0259 0260 0261 0261 0381 038!S 
0460 !85 0165 0258 
0'161 169 0230 03'10 0384 0390 
0457 I BASE. 0021 0126 0166 021'+ 0231 02'+2 02bb 0285 0313 032'+ 

o3'+1 0352 0373 0376 0379 0383 038b 0391 
01181 I Cw A 0085 00~:14 0110 0189 0196 
01179 IECB 0020 0026 00'+3 019'+ 0278 028'+ 0295 0301 0307 0323 

0329 0<1'+7 
0'+ 1'+ llDEN 
01182 llOLEB 
01168 IIMSG 
01165 tK101 
01170 IMAIL 0032 0038 0049 0061 
04 71 t SEND 
04 72 !SINK 
0469 ISTAT 0012 



APPENDIX B 

LISTING OF SAMPLE DIAL-CALLlNG UAP PR,ESENTED IN SECTION 6 

SCAM DIAL 
SINGER RESTRICTED - ADVANCE COPY 12/71 
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LABEL LOC LNTH lNUX MESSAGES 

A 1142 01 0 
BUFFl 1500C 20 0 
BUFF2 1600C 20 0 
CARRET 1712C 01 0 
D 1143 01 0 
DIALOO 0370 10 0 
DIAL05 0440 10 0 
E 11-i+ 4 01 0 
ERRl 1159 20 0 
ERR3 H79 17 0 
ERR3A 1196 01 0 
ERR4 1197 17 0 
ERR'+A 1214 01 0 
IDEN 1093 40 0 UNUSED 
KON80 1155 04 0 
M 1712C 01 0 
MAIL 1030 05 0 
N 1 l't5 01 0 
ONE 1153 01 0 
Q 11'16 01 0 
QM 1H1 01 0 
READ 04~0 10 0 
READ05 0'170 10 0 

READ10 0500 HJ 0 
READ15 05'+0 10 0 
SPA~E 1140 01 0 
STAT 1133 0'+ 0 UNUSEO 
STArG5 0800 10 0 
STAT10 oa20 10 0 
STAT15 0~60 10 0 
STAT20 0880 10 0 
STAT25 09'30 10 0 
STA TEX 0~70 10 0 
STATUS 0740 10 0 
TCON 1137 03 0 
TWO 115'+ 01 0 
v 11'+ l 01 0 
w 11'+8 01 0 
WRIT£ 0570 10 Q 

WRTE05 0610 10 0 
WRTE10 0620 10 0 
WRTE1S 0670 10 0 
WRTE20 0710 10 0 
~ 11'+9 01 0 
Xl 0011 0'+ 0 U-NUSED 
X2 0021 0'+ 0 
)(3 0031 0'+ 0 UNUSED 
ZEROS 1150 03 0 
t81 OOOlC U2 0 UNUSED 
tB10 001 oc 01 0 
'8!5 0005C 04 0 
tB9 0009C 01 0 
!BASE ooooc 01 0 
IECB lOOOC 18 0 
tIDEN 06'+3C 519 0 UNUSED 
tIDLEB 1018C '+'+ 0 UNUSED 



PAGE 0002 11/2'1171 

LABEL LOC LNTH 

flMSG 1062t i:!O 
t I( 101 0101C O't 
f MAIL 0580C 05 
t SEND 0585C 17 
tSINK 0602C 21 
tSTAT 0560C 20 
62 LABHS 

( '+•02) 

!NOX 

0 
0 
0 
0 
0 
0 

LABEL TABLE FU~ USER APPLICAT!UN PROGRAM FOR DIAL ANSWER 

MESSAGES 

UNUSED 
UNUSED 

UNUSED 
UNUSED 



PAGE 0001 11/2'1171 ('t-02) PROGIUM LISTING FOR USlR APPLICATION PROGRAM FOR DIAL ANSWER 

SEQ1 LOCN INSTR/DATA UP A/R L I B/S L I LINE LABEL OPCODE OPERANO(SI AND/OR COMMENTS 

0020 0000 0002 • 0030 0000 0003 • 
00110 0000 000'+ • SAMPLE USER APPL I CA Tl UN 
0050 0000 0005 • 
0060 0000 0006 • 
0070 0000 0007 NORMAL 
0080 0000 0011 0008 ORG 0011 
0090 0011 lSOP 0001 000'+ 000!:1 Xl OM A1 BUFF1' 
0100 0015 0021 0010 ORG 0021 
0110 0021 056P 0001 000'1 0011 X2 OM A' tSTAT' ADDRESS OF PSl!IS 
0120 0025 0031 0012 ORG 0031 
0130 0031 160P 0001 OOO't 0013 X3 OM A I 8Uf"F2' 

0150 0035 0300 0015 ORG 0300 
0160 0300 0016 ... 
0170 0300 0017 "' STEP 1 
0180 0300 0018 ... 

0200 0300 PQPOV21150 1'+ 1006C 0 0 1150 2 0 0020 c tECB+6t 2I1ZEROS lS SCA ACTlVt." 
0210 0310 SOSR080300 11 0320 3 0 0300 8 0 0021 BC •+10( 311••10110 IF NOT WAIT rnR IT 
0220 0320 002;;? ... 
0230 0320 0023 ... STEP 2 
02110 0320 0024 ... 

0260 03;:!0 2QPPV'+0021 07 1006C 2 0 0021 '+ 0 0026 s tEC8+6(211X2 COMPUTE SCAIS PSI! AND SET IN X2 
0270 0330 P111t510POP U8 11'+5 0 0 ooooc 1, 2 0027 MC N1tBASEl121 SET SCAIS PSl:t TO NORMAL 
0280 03110 0028 • 
0290 03'10 0029 • STEP 3 
0300 031t0 0030 "' 
031?0 03'10 PPU8P111'+2 1't 0580C 0 0 11'+2 1 0 0032 c tMAIL.lll1A IS MAii.BOX AVAJL.AB~E' 
0330 0350 ROSV0803't0 11 0360 2 0 03'10 8 0 0033 BC •+1012),1••10( 81 IF NOT WAIT f"OR 1T 
03110 0360 003'1 • 0350 0360 0035 • STEP It 
0360 0360 0036 • 
0380 0360 P10300058P 08 1030 0 0 0580C O 0 0038 MC MAll.ll00>1tMAIL MOVE INIT RE~ORO TO MAlL•BOX 
03,0 0370 0039 • 
01100 037-0 00'+0 • STEP 5 
ouo 0370 00'11 • 
Olt30 0370 PQPOPll l't't 1'+ lOOOC 0 0 11H 1 0 OO't3 OlALOO c tECBlll1E WAS THERE INlT EIHIOR' 
Q'tltO 0380 ROSYO!>OHO 11 0390 2 0 O'tltO 5 0 OO't't BC ¥+101211DlAL05(5) IF NOT BRANCH 
Olt50 0390 00'15 • 
Olt60 0390 00'16 • STEP 6 
0'170 0390 00"'t7 • 
0'190 0390 P 11'12l058P -08 lllt2 0 0 0580C 0 001t9 MC A1tMAIL RESET MAil.•BUX AVAI~ABl.E 
0500 OltOO Pl1501100P 08 1150 0 0 1000C 0 0050 MC ZEROSlll,tECB AND INHIBIT ~WlT~H 
0510 0'110 0051 • 
0520 0'110 0052 • STEP 1 
0530 0"10 0053 • 
0550 01110 017QR30001 Ol 1712C 0 0 0001 3 0 0055 w MIOl1113l CARRIAGE RETUHN TO WORK STATION 



PAGE 0002 11/2'1171 ('l•O?I PRUGRAM LISTING FUR USER APPLICATION PROGRAM FOR DIAL ANSWER 

SEQ• LOCN INSTR/DATA Uf' AIR L l:l/S L LINE. LAl:ll:.L OPCODi:. OPC:RAND I 5 l AND/OR COMMENTS 

0560 0'120 011U910020 01 1159 0 0 0020 1 0 0056 w ERRl<OJ120(1J REPORT ERROR 
0570 0'130 U9YY000000 11 9990 5 0 0000 0 0 0057 l:IC 9990(51 BLOW UP 
0580 0'140 0-05!! .. 
0590 0'1'10 0059 .. STEP 8 
0600 0'140 0060 .. 
0620 0'1'10 PPU8Pll1'1c l '1 0580( 0 0 1142 l 0 0062 DlAL05 c !MAlL<lllA IS INIT CQMPLl:.TE? 
0630 0450 ROTV080370 11 0'160 2 0 0370 8 0 0063 BC •+10(211DIAL00(81 YES 60 QN,EL.51:. WAIT FO~ INIT 



PAGE 0003 11/2'+/71 ( '1•02) PROGRAM LISTING FOH USEH APPLICATION PROGRAM FOR DIAL ANSWER 

SEQ• LOCN INSTR/DATA UP A/R L I 8/S L l LINE LABEL UP CODE OPERAND IS) AND/OR COMMENTS 

0650 0'160 0065 • INITIALISATION HAS BEEN SUCCESSFULLY COMPLETEU 
0660 0'+60 0066 • 
0670 0'+60 0067 " STEP 9 
0680 0'+60 0068 "' 0690 0'+60 P11'+210f'PP 08 1142 0 0 ooooc 1 3 0069 REAU MC A>tBASE(1J) SET READ BUFft:.R AVAlLABLE 
0700 0470 0070 • 
0710 0470 0071 • STEP 10 
0720 0'+70 0072 "' 0730 0'+70 PPPOPl.ll.ll'+'t l'+ ooooc 0 3 114 '+ l 0 0073 REALJ05 c I BA SE. ( 113)1 E IS READ BUFFt:.t< FULL. 
07'+0 0480 ROTY0505'+U 11 0490 2 0 05'+0 5 0 007'1 BC •+1012l1READ1515) IF NOT BRANCH 
0750 0490 0075 • 
0760 0'+90 0076 • STEP 11 
0770 0490 0077 • 
0780 0'+90 POOPUTP506 09 0005C 0 3 0506 '+ 0 0078 MN t85('+13l1READ10+6 SET BUFF LENUTH 1N PRINT INSTRN• 
0790 0500 200RPl.IP100 01 0020C 2 3 0100 1 0 0079 REA010 w 1610+101213)1100( 1) PRINT READ BUf FEH 
0800 0510 Pll'+OlOPRP U!! 114'0 0 0 0020C 1 3 0080 MC SPACE1tBlO+lOl13l CLEAR UUT HEAD BUFFER 
0810 0520 Y002PYPPRl.I 08 0020C 9 3 0021C 9 3 0081 MC IB10+10(9913J1tB10+111,3J 
0820 0530 UOTVOOOOOO 11 0460 5 0 0000 0 0 0082 BC READl5) 
0830 05'+0 0083 • 
0840 0540 0084 .. STEP 12 
0850 05'+0 0085 .. 
0860 05'+0 VOXW150l'+O 11 0871 6 0 0740 5 0 0086 REAL>l5 BC STATEX+l(6)1STATUSl5l BRANCH & L.lNK TO STATUS ROUTINE 
0870 0550 0087 "' 0880 0550 0088 • STEP 13 
0890 0550 0089 .. 
0900 0550 QOTV030570 11 0'+60 1 0 0570 3 0 0090 BC READ(ll1WRJTE131 ERROR OR EDT 
091.0 0560 XOTWOOOOOO 11 0470 8 0 0000 0 0 0091 BC READ05(8l NORMAL 



PAGE 0004 11/24171 i '+•02) P!.'UG>iAi1 Ll',;T !"-ti Fur< USf;R A.>PLILATIUN PROGRAM FtlR DIAL ANSWER 

SEQ• LOCN JNSTR/OATA UP A/I< L J A/S L I L Ir.I:. LABl:.L OPCODE. OPERANO!S) AND/OR COMMENTS 

0930 0570 0093 .. EUT IS RECOGNISED lN\llT[NG THIS COMPUTER TO St.NO 
0940 0570 0094 .. 
0950 0570 00'.::15 • STl:Y 14 
0960 0570 0096 .. 
0970 0570 111 HJOOOl 01 1141 () 0001 3 0 0097 wRI H. "' QMtll'1(3) lS CARD READl:.1-< Rl:.AOY IE ANYTHING 
0980 {)580 OO'.::lo .. TO SEND 
0990 0580 TOUY050o1U l l ('590 ~ 0 Oo10 5 (J U099 HC •+1014J1WRTE05t5l IF so BRANCH TO ::iTEP 16 
1000 0590 0100 ,. 
1010 0590 0101 ., SH.P 15 
1020 0590 0102 ,. l:.LSE SET JNH SWITCH ZERU1 REllD 
1030 0590 P1150J100P 08 1137 0 0 1000C 3 0 0103 MC ZER0,4EC8 FLAG ZERO ~ UP CUUE D 
1040 0600 UOTVOOOOUU 11 0710 5 0 uouo 0 0 010<+ BC READ(5) GO TO STEP 22 
1050 0610 0105 .. THE>IE IS SOMETHING TO St:ND 
1060 0610 lll06 .. 
1070 0610 01U7 .. STEP 16 
1080 0610 0108 • 
1090 0610 P1137J100P 08 1137 0 0 l oooc 3 0 0109 wRTl:.05 MC TCON1tECB 
1100 0620 0110 .. Rt.Si:. TS I NJ-I Siii& RD FG, OP CO•D 
1110 Ob20 0111 .. 
1120 0620 u 112 .. SH.P 17 
1130 0620 0113 .. 
1140 0620 1002PlPU80 00 002oc 0080 1 0 0114 wRTUO R tl:l10+10!111 )180(1) READ CARD l'RUM Cl>•READER ru XHlTl:IF 
1150 0630 SOl«Q01062U ll 0710 3 0 0620 1 0 0115 l:IC WRTE20(3l1••lO!l) FLAG INDICATl:.S NO MORE DATA•GO TO 
1160 06'>0 0116 • STEP 22• TRY AGAlN ON i:.RROR 
1170 Oo40 Pll4710UPY 08 114 7 0 0 0009C 0117 MC V1tB9111> II/RITE FLAG a NORMAL, 
1180 0650 P l155'10UPU O!:I 1155 0 u 0005C 4 0118 MC KON801tB511ll CHAR COUNT IN BUl-F PREF 5•8 . 80 
1190 0660 P1H310UPP 08 1143 0 0 ooooc 1 0119 MC OdBASEl11) D IN BSB TO l'UST BUFFER FULL 
1200 0670 0120 • 
1210 0670 0121 .. S Ti:.P 18 
1220 0670 0122 • 
1230 0670 PPPOP1Q142 14 ooooc 0 1142 1 0 0123 WRTE15 c IBASE.!l1ll1A HAS TRANSMIT BUHE.R GONE O•K• 
1240 0680 ROVROOOUOU l l 0620 2 0 0000 0 0 012'+ BC WRTE10<2> lF so GO BACK FOl'C MORE DATA AT 
1250 0690 0125 .. STEP 17• NUTl:.•REAO COMMENTS AT 
1260 0690 0126 .. STEP 21 
1270 0690 0127 • STEP 19 CARD READER 
1280 0690 0128 .. 
1290 0690 VOXW150140 11 0871 6 0 u 740 5 0 0129 BC STATEX+l(6)1STATUS!5l BRANCH & L,.J NK TU STATUS SUBROUTIN 
1300 0700 0130 .. 
1310 0700 0131 .. STEP 20 
1320 0 700 0132 .. 
1330 0700 QOTV08067U ll 0460 1 0 0670 8 0 0133 BC READ(ll1W>l1El5(8) ERROR OR NORMAL 
13'+0 0710 0134 .. 
1350 0710 0135 .. STEP 21 NOT APPLICABL.I:. Ht.RE AS FLAG FOR NO 
1360 0710 0136 • MORE DATA TO !;;E,Nl> RECEIVED AT STEP 
1370 0710 0137 .. NU MURE DATA TO !;;END 17 FROM CAfiO 1-<EAl>l:.R 
1380 0710 0138 .. STf;P 22 
1390 0710 013'.:l .. 
1400 0710 P1146100PY U8 1146 0 0 OOU9C 0140 WRTi:.20 MC Q1 t89(, l l EDT lN WRITE F"L,Au 
1410 0720 P1143100PP 08 1143 0 0 ooooc 0141 MC DJt BASE t 1 1> D IN BSB 
1420 0730 UOTVOUUOOU l l 0'160 5 0 0000 0 u 01'12 BC REAU(5) GO BACK TO S 11:.P !:I 



PAGE 0005 11/24171 ( '1•02) PROGRAM LISTINU FOR USER APPLICATION PROGRAM FOR DIAL ANSWER 

SEQo LOCN INSTR/DATA UP A/R L I BIS L I LINE LABEL OPCODE OPERANOlSI AND/OR COMMENTS 

l HO 07'+0 01'+4 .. 
1't50 07'+0 0145 "' STATUS SU~ROUTINE PERFORMED . llWHILST wA l I 1 NG TO BE CALUO • 
1't60 0740 0146 .. 21WHILST REAUJNG DATA 
1'+70 0740 01't7 .. 31WHILST WRlllNG DATA 
1'180 0740 0148 .. 
1'+90 0740 0149 "' THREE POSSIBILITIES FOR EXIT: llNORMAL•CONUITIUN CODE •2 
1500 0740 OlbO .. 21EOT RECEIV~U WHILST READING 
1510 0740 OH>l .. CONDITION CUDE •3 
1520 07110 01!i2 .. 31ERROR RECElVE01CONOITION coot. •1 

15110 OHO Olb4 .. 
1550 0740 Olb5 .. STEP 23 
1560 07110 0156 .. 
1580 07'10 PQPOP11150 14 1000C 0 0 1150 1 0 0158 STATUS c tECBllJ1ZEROS IS INHIBIT SWITCH SET'? 
1590 0750 ROXXOOOOOO 11 0880 2 0 0000 0 0 01sg BC STAT20(2J IF NOT BRANCH 
1600 0760 0160 • 1610 0760 0161 • STEP 24 
1620 0760 0162 .. 
16•0 0760 PQPOP1114!1 14 lOOOC 0 0 11'+8 1 0 0164 c tECIHlJ1W YES SO IS IT EOT RECEIVE071X OR WJ 
1650 0770 ROXPOOOOOO 11 0800 2 0 0000 0 0 0165 BC STAT0512J 
1660 0780 PQPOP111451 14 lOOOC 0 0 11 '+51 1 0 0166 c tECB(1J1X 
1670 0790 ROXP050820 11 0800 2 0 0820 5 0 0167 BC •+1012JiSTAT10l5J IF NOT IT•S AN ERROR SO BRANCH 
1680 0800 0168 • 
1690 0800 016g .. STEP 25 
1700 0800 0170 • 
1720 0800 PGIG15311150 14 1153 0 0 1150 1 0 0172 STAT05 c ONE1ZEROS POST STA TUS•EOT RECV01CC•3 
1730 0810 uoxwoooooo 11 0870 5 0 0000 0 0 0173 BC STATEX(5.J EXIT TO CAL..LlNG ADDRESS 
1711D 0820 OlH .. 
1750 0820 0175 • STE.P 26 
1760 0820 0176 • 
1780 0820 P100P11214 08 1 oooc 0 0 121'1 1 0 0178 STATlO MC tECB(ll1ERM1+A MOVE INH SW CODE TO ERROR REPORT 
1790 0830 017QR30001 01 1 712C 0 0 0001 3 0 017g w CARRETlOJ1l13l CARRIAGE RETUHN TO LINE PRINTER 
1800 0840 011 Y71001 ii 01 1197 0 0 0018 1 0 0180 w ERR'+(Ol 11111111 REPORT ERROR UN WORk STATION 
1810 0850 0181 • 
1820 0850 0182 • STEP 27 
1830 0850 0183 • 
1850 0850 P11503100~ 08 1150 0 0 1 oooc 3 0 0185 MC ZEROS1tEC8 RESET INH SWITCH 
1860 0860 0186 .. 
1870 0860 0187 • STEP 28 
1880 0860 0188 • 
1900 0860 PQQ501115J 14 1150 0 0 1153 0 01510 STAT15 c ZEROS(ll1UNE POST STATUS•~HROR CC•l 
1910 0870 UOPPOOOOOO 11 0000 5 0 0000 0 0 01g1 STA TEX BC 0(51 EXIT TO CALLING ROUTINE 
1920 0880 01g2 • 
1g30 0880 0193 • STEP 29 
19'+0 0880 01g4 • 
1!160 0880 PPP0PY11'+5 1'+ OOOOC 0 2 11115 1 0 0196 STAT20 c tBASEll12J1N lS PSB SET TU OTHER THAN NORMAL? 
1970 0890 0197 .. 



PAGE 0006 1112'+171 ( '+•O?) PRUGqAM LISTING FOR USER APPLICATION PROGRAM FOR DIAL ANSWER 

SEQ, LOCN INSTR/DATA UP A/?. L I BIS L I LINE LABEL UP CUDE OPERAND IS) AND/OR COMMENTS 

1980 0890 0198 • STEP 30 
1990 0890 0199 .. 
2010 0890 ROXWOOOOOO 11 0870 2 0 0000 0 0 0201 BC STATEX(2l IF NOT EXIT ~lATUS•NORMAL CC•2 
2020 0900 0202 .. 
2030 0900 0203 • STEP 31 
20't0 0900 020'+ .. 
2060 0900 POOOPloll 196 08 ooooc 0 2 1196 1 0 0206 MC IBASE(l1211ERR3A MOVE PSB TO ~RROR REPORT 
2070 0910 017QR30001 01 1712C 0 0 0001 3 0 0207 w CARRET!Ol11!3l CARRIAGE RETURN TO WORK STATION 
2080 0920 011W910018 01 1179 0 0 0018 1 0 0208 w ERR3( 0l•18( 1) REPORT ERROR 
2090 0930 0209 .. 
2100 0930 0210 "' STEP 32 
2110 0930 0211 .. 
2130 0930 P11'+510POP 08 11'+5 0 0 ooooc 1 2 0213 MC N1tBASEl12) RESET PSB TO NORMAL 
211t0 0940 0214 .. 
2150 0940 0215 ,y, STEP 33 
2160 0940 0216 .. STATUS EOT 

2180 09'+0 PQPORll 143 H 1002C 0 0 11'+3 1 0 0218 c IECB+2(1l1D ARE WE WR IT l"Hi 
2190 0950 ROYV050990 11 0960 2 0 0990 5 0 0219 BC •+1012l1STAT25<5l IF NOT BRANCH 
2200 0960 p 11'+3100PY 08 111t3 0 0 0009C 1 1 0220 MC D.tB9<11l OLE•EOT IN WRITE FLAG FOR HANG UP 
2210 0970 P 11'+3 lOOPP 08 1143 0 0 ooooc 1 1 0221 MC 01tBASE<'1I POST TRANSMIT BUFFER FULL 
2220 0980 uoxvoooooo 11 0860 5 0 0000 0 0 0222 BC STAT15(5l BRANCH TO SET ERRO~ STATUS 
2230 0990 f'QPOS111'+2 1'+ 1003C 0 0 1142 1 0 0223 STAT25 c IECB+3(ll1A ARE WE READlNG1 
2240 1000 R1PQ050860 11 1010 2 0 0860 !> 0 022'+ BC •+10(2)1STAT15(5l IF NOT1SCA N~VER LEFT HAND•SHAKlNG 
2250 1010 0225 .. SO NO NEED TU SENO DLE•EOT 
2260 1010 p 115'11 l OOlol 08 115'1 0 0 1001C 1 0 0226 MC TW011ECB+1 SEND OLE•EOT lN i'(EAD FLAG 
2270 1020 uoxvoooooo 11 0860 !> 0 0000 0 0 0227 BC STAT15C5) BRANCH TO SET ERROR STATUS 



PAGE 0007 11/2'1/71 ( ... 021 PROGRAM L.ISTING FUR USE:.R APPL.ICATIUN PROGRAM FUR DIAL. ANSWER 

SEGl, L.OCN INSTR/DATA UP AIR L. I B/S L l L. !NE:. LABEL. OPCODE OPERANDI SI AND/OR COMMENTS 

2290 1030 0229 ,. 
2300 1030 0230 ,. CUNSTANTS FOR DRIVER 
2310 1030 0231 ,. MAIL IS INITlAL.ISATION RECORD 
2320 1030 BCODl 0001 0005 0232 MAIL DM C5tBCOOl' 
2330 1035 150P 0001 000'+ 0233 DM A'BUFFl' TRANSMIT BUFFl:.R ADDRESS 
23'+0 1039 z 0001 0013 023'+ DM Cl3 1 Z' 
2350 1052 160P 0001 000'+ 0235 OM A'BUFF2 1 RECFIYE BUFFl:.R AUDRE SS 
2360 1056 z 0001 0013 0236 DM C13 1 Z 1 

2370 1069 0082 0001 000'+ 0237 OM ci+ 1 ooa2 1 MAX NO OF CHARS TO BE READ 
2380 1073 076353651 0001 0020 0238 OM C20 1 076353651' DIAL LENGTH•/UIGlTS ~ NO ITSEL.F 
2390 1093 56HELL.0 CA 0001 0040 0239 IDEN OM C'+0'56HEL.L.0 CALL.ERZ' 

2410 1133 056P 0001 000'+ 0241 STAT OM A ttSTAT I PARTITION STATUS BYTE 
2'120 1137 DOD 0001 0003 02'12 TCON OM C3t00D' CONSTANT FUR INH sw,Ro FG & OP•CD 
2'+30 1140 0001 0001 02'+3 SPACE OM Cl I I 
2440 1141 '? 0001 0001 02'14 QM OM Clt?t 
2450 1142 A 0001 0001 0245 A OM C1'A 1 

2460 114 3. D 0001 0001 0246 0 OM -Cl ID I 
2'+70 11 '+'+ E 0001 0001 02'+7 E OM c 1 1 EI 
2480 1145 N 0001 0001 0248 N OM Ct•N' 
2490 1146 Q 0001 0001 02'+9 Gl OM Cl' Q~ 
2500 11'+7 I/ 0001 0001 0250 I/ OM Cl I I/ I 
2510 1148 w 0001 0001 0251 w OM c1•w• 
2520 1149 x 0001 0001 0252 x OM Cl' X1 

2530 1150 000 0001 0003 0253 ZEROS OM C3100QI 
2540 1153 1 0001 0001 025'+ ONE OM c 1' 1' 
2550 1154 2 0001 0001 0255 rwo OM c1121 
2560 1155 0080 0001 000'+ 0256 K0N80 OM C4t0080' 

2580 1159 INITIAL.ISA 0001 0020 0258 ERRl OM C20'INITIA~ISATION ERROR' 
2590 1179 TEMPORARY 0001 0017 0259 ERR3 OM Cl7 1 TEMPORARY ERROR I 
2600 1196 0001 0001 0260 ERR3A OM Cl' ' 
2610 1197 PERMANENT 0001 0017 02.61 ERR4 OM C17'PERMANENT ERROR ' 
2620 1214 0001 0001 0262 ERR4A DM c 1 1 • 



P~GE 0008 1112'+171 t'+•02l PRUGRAM LISTlNu FUR USER Af-'PLlCATION PROGRAM fOR OlAL ANSWER 

SEQ1 LOCN INSTR/DATA UP A;H t. l B/S L I LlNE LABEL OPCOOE OPERANOISJ ANO/OR COMMENTS 

26'+0 1215 
2650 1215 
2660 1215 
2670 1215 
2680 1215 

2700 1215 

2720 
2730 
27'+0 
2750 
2760 
2770 
2780 
2790 
2800 
2810 

ooooc 
ooooc 
ooooc & 
0063C 
ooooc 
OOOlC 
0003C 
0005C 
0009C 
OOlOC 

2830 0011C 
28'+0 0101C 

2860 0101C 

2880 Ol01C 
2890 0580C AOOOO 
2900 0585C 
2910 0602C 
2920 0623C 
2930 06'+3C 

2950 O 7'+2C 

2970 0 742C 
2980 0560C 

3000 0580C 
3010 lOOOC 0000000000 

3030 1018C 
30110 1018C 
3050 1062C 

30 70 1062C 
3080 1500C A 
3090 1520C 
3100 1600C A 
3110 1620C 
3120 1702C 

OOOP 
0063 
OOOP 
0001 
0001 
0001 
0001 
0001 
0001 

010Q 
0000 

058P 
0001 
0001 
0001 
0001 
0001 

056P 
0001 

lOOP 
0001 

101X 
0001 
0000 

150P 
0001 
0001 
0001 
0001 
171R 

0001 

0001 
0002 
0002 
0004 
0001 
0001 

000'+ 

0005 
0017 
0021 
0020 
0099 

0020 

0018 

00'+'+ 
0020 

0020 
0080 
0020 
0082 

0264 ... 
0265 • 
0266 * LABELS IN COMMON REQUIRED FOR SCA ROUTINES 
026 7 .. 
0268 • 

0270 • FIXED LOCATION REFERENCES 

0272 
02l3 
02711 
0275 
0276 
0277 
0278 
0279 
0280 
02bl 

tBASE 
'131 

tBb 
t89 
t~lO 

COMMON 
ORG 
OM 
ORG 
OM 
OM 
OM 
DM 
OM 
DM 

0283 ORG 
028'+ tK101 DM 

0 
63C 1 't.' 
0 
Cl 
C2 
C2 
C'I 
Cl 
Cl 

101 
OC'+ 

DUMMY FOR FJNOIN~ SCA IN OBJECT DK 
INDEXED ADDRESSES 
~ASE • STATUS 
+l • TO/FROM 

+5 • LENGTH 
+9 • TRANSM!l COO£ 

B•REGISTER CONSTANT 

0286 • SYSTEM MAILBOX • LABELS USED IN INITIALISATION 

0288 
0289 
0290 
0291 
0292 
0293 

ORG 
fMAIL OM 
tSEND OM 
fSINK OM 

DM 
!IDEN OM 

580 
C5tA0000' 
C17 
C21 
C20 
C99 

BASE • STATU~ + TO/FROM 
+5 • TRANSM!T BUFFERS 
+22 • RECEIVE BUFFERS 
+'+3 • DIAL DATA •NOT USED HERE 
+63 • IDENTI~lCATlQN DATA 

0295 • VARIABLE ~OCATION REFERENCES 

0297 ORG 
0298 tSTAT OM 

0300 
0301 tECd 

ORG 
OM 

0303 
030'1 
0305 

ORG 
tlDLEB OM 
tIMSG OM 

030 7 URG 
0308 BUFFl OM 
0309 OM 
0310 RUFF2 DM 
0311 DM 
0312 ORG 

560 
C20 I ' 

1000 

PARTITION STATUS BYTES 

C18 1 000000000000000000' COMMUNICATIONS CONTROL BLOCK 

1018 
CH 
OC20 

1500 
C20'A' 
C80 
C20 1 A1 

C82 
•+l 0 

IDLE MESSA~E BUFfER 
FIELO FOR IDLE MESSAGE 



PAGE 0009 11/2'1171 ''>•02) PROGRAM LISTING FOR USER APPLICA TlON PROGRAM FOR DIAL ANSWER 

SEGlt LOO" INSTR/DATA UP AIR L I B/S L I LINE LABEL OPCODE OPERANDI SI AND/OR COMMENTS 

1 712C 0000 0001 0313 M DH oc 
3130 1712C M 0001 0001 031'1 CARRE T DM C 1 I Ml CARRIAGE RETURN CONTROL CHAR 
31'10 1713C 03lb t.ND 



PAGE 0001 1112'+171 CR USS Rf FE f-IENCE LISTIN\j f-Of< USER APPL!CA rI ON PROGRAM FOR DIAL ANSWER 

DEF• SYMBOL • • • • • • • • • • •,, • • '• • • •, • • •REFt:Ri:.NCES• •, • • • • • • • • • • • • • • •• • • • • • 

02'+5 A 0032 0 i)i+ 9 0062 0069 012'.:l 0223 
0308 BUFF 1 000':1 02::;3 
0310 flUFF2 0013 0235 
031'+ CARRET 0179 0207 
02'16 D 0119 0 l'+ 1 0218 0220 0221 
00'+3 DIALOO 0063 
0062 DIAL05 00'1'+ 
02'+7 E 00'13 OU73 
0258 £RR1 00!:>6 
0259 ERR3 Oc08 
0260 ERR3A 0206 
0261 ERIH 0180 
0262 ERR4A 0178 
0239 IDEN 
0256 KON80 0118 
0313 M 00!:>5 
0232 MAIL 003!! 
02'18 N 0027 0196 0213 
0254 ONE 0172 0190 
02'+9 Q 01'10 
02H QM 0097 
0069 READ 0082 0090 0133 -01 '+2 
0073 READ05 0091 
0-079 READlO 0078 
0086 :READl 5 007'+ 
02'13 SPACE 0080 
02'11 STAT 
0172 STAT05 0165 
0178 STAT10 0167 
0190 STAT15 0222 022'1 0227 
0196 STAT20 0159 
0223 STAT25 0219 
0191 STA TEX 0086 0129 Oll3 0201 
-0158 STATUS 0086 0129 
02'+2 TCON 0103 0109 
0255 TWO 0226 
0250 v 0117 
0251 w 016'1 
0097 WRITE 0090 
0109 WRTE05 0099 
01 l't WRTElD 012'1 
0123 'WRT£15 0133 
OH-0 WRTE20 010'+ 011 c> 
0252 x 0166 
0009 Xl 
0011 X2 0026 
0013 X3 
0253 ZEROS 0020 00!:>-0 01!:>8 0172 0185 0190 
0277 tf:l 1 
0281 tfHO 007':il 0080 0081 0081 011 '+ 
0279 105 0078 0118 
0280 189 0117 0140 0220 
0276 !BASE 0021 0069 0073 0119 0123 0l't1 0196 0206 0213 0221 
0301 !ECB 0020 0026 0043 0050 0103 0109 0158 0164 0166 0178 

018!:> 0<!18 0223 022b 
0293 t IDEN 



PAGE 0-002 1 l/<:!4/71 C:RUSS ~[FEKENCE LIST ING FUt< uSER APPLICAT!UN PROGRAM ~UR -OIAL ANSwER 

OEF'• SY1'1BOL ~··~~·••••••••••·-····••••REF~R£~C~S•••••••~•-•••••·•~·••·•••• 

0304 HDLEB 
'0305 llMSG 
-0284 lKl-01 
028~ tMAIL 0032 O!l38 00'+9 00-02 
0290 tSENO 
0291 tSINK 
0298 fSTAT 0011 Oc'+1 



-
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