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[57] . ABSTRACT

Disclosed is a serial frame generator which generates
serial data which conforms to a user-selected telecom-
munication protocol. The serial frame generator can be
used with a circuit board tester to create test vectors for
telecommunications circuits which require serial data
input. The serial frame generator is user-adaptable so
that serial frame data can be produced for essentially
any kind of serial frame protocol.
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! Format file for D/A CODEC text
! The PCF order is:

!

+-> Valid_data

}+-> Data_bit

W XX PCF vector contains two bits

Following is a "“Pcfgen” command-it specifies 'd_a_data’as the
frame data file to be read; “»“is the dummy character to replace
in the PCF vectors

naM “x” _a_data”
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Program Section (contains VCL and PCF statements)
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end pcf
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SERIAL DATA FRAME GENERATOR FOR
TESTING TELECOMMUNICATIONS CIRCUITS

BACKGROUND OF THE INVENTION

The disclosed invention relates generally to the field
of circuit board testing and more specifically to the art
of testing telecommunications circuit boards. Gener-
ally, a given circuit board consists of numerous semi-
conductor chips, such as a microprocessor, memory
chips, counter chips, control chips, etc., laid out accord-
ing to some interactive design. Following design and
layout of the circuit board, it is necessary to test the
board to ensure that all the chips, as laid out, perform as
expected. Testing will involve application of test-vec-
tors to pins of a given chip (or cluster of chips) on the
board. A test-vector for a given chip {or cluster of
chips) generally consists of a binary word having an
“input” portion and an “output” portion. The goal in
testing is to determine if the application of the input
portion of a test-vector produces an output matching
the output portion of the test-vector. If there is a match,
the test is successful (pass). Unsuccessful tests (failure)
indicate defective board design, defective layout or
defective chips. Test-vectors will be supplied by the
designer of the circuit board (usually with the aid of a
computer-aided-design (CAD) system). The test-vec-
tors will be chosen so as to pinpoint problems on the
board, if they exist.

Actual circuit board testing is performed with the aid
of a circuit board testing machine. Circuit board testing
machines are well known in the prior art. For example,
a well known circuit board testing machine is the Hewl-
ett-Packard Company model HP-3065 circuit board
tester. The HP-3065, for instance, has 264 pins which
can be simultaneously selectively connected to various
pins of a given circuit board for application of test-vec-
tors to the board and the monitoring of board output
generated in response. The HP-3065 is fully described in
the October 1984 issue of the Hewlett-Packard Journal.
With the aid of a circuit board tester, whole sequences
of test-vectors are applied to the board under test. In
fact, it is not uncommon for test-vector listings to be
thousands of test-vectors long where each test-vector is
dozens of bits in width. Typically, such test-vectors are
applied, sequentially one test vector at a time, in parallel
to the circuit board under test.

Telecommunication circuit boards, however, present
a special problem in circuit board testing: serial data
protocols. Essentially all modern telecommunication
schemes obey some sort of serial data protocol, such as
the X.25 (HDLC) protocol for wide area networks, the
Integrated Services Digital Network ISDN S-Bus pro-
tocol (CCITT 1.430), the 24-channel U.S. T1 telephone
protocol, and so forth. Common to all such protocols is
the organization of information in the form of serial
frames. The protocol defines the structure of the frame.
Consider, for instance, the 24-channel U.S. T1 tele-
phone protocol: analog voice signals are sampled and
the samples are digitized; each digitized sample consists
of one byte of information; samples are grouped in a
24-channel serial frame; each frame is 193 bits long
consisting of a lead framing bit followed by 24 bytes,
where each byte is a single sample from a given chan-
nel. Communication over the T1 systems occurs via
transmission of T1 frames.

A typical T1 circuit which may require testing is a T1
coder-decoder (Codec), such as the National Semicon-
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2

ductor Company model TP 3064 Codec. A Codec is a
T1 circuit which interfaces between the network and a
telephone and serves to convert analog signals to digital
(A/D) and digital signals to analog (D/A). In the digi-
tizing process, the Codec samples the analog signal at
the rate of 8 KHz. Thus, for instance, eight samples
would be required to digitize a | KHz analog signal.
These eight samples would be inserted in the same chan-
nel position of eight consecutive T1 frames. The general
procedure for digitizing a given analog signal with a
Codec is as follows: (1) generate the voltage sample of
the sine wave for each sampling interval of time; (2)
convert the voltage sample to the appropriate pulse
code modulated (PCM) eight bit code, that is, digitize
the sample; (3) insert the eight bit digitized sample value
into the proper channel position of a 24-channel T1
frame; (4) repeat steps 1 through 3 for the next sample
value. This procedure, however, becomes exceedingly
tedious and time consuming, even for relatively “sim-
ple” signals like a sinusoidal frequency. For instance,
sampling a 1010 Hz signal at a sampling rate of 8 KHz
would require 800 samples before the samples would
begin to repeat themselves. These 800 samples would be
inserted in the same channel position of 800 consecutive
T1 frames. This amounts to 800X 193=154,400 bits of
information which would be necessary to test a Codec
to determine if it properly digitized a 1010 Hz signal. In
addition, the PCM analog-to-digital conversion process
may require application of a complex transfer function.
(See the International Telegraph and Telephone Con-
sultative Committee (CCITT) Red Book, Vol. III, Fas-
cicle IIL.3, Tables 1a/G.711 & 1b/G.711 (A-law) and
2a/G.711 & 2b/G.711 (Mu-law).) Finally, this informa-
tion must be converted (one bit at a time) to the corre-
sponding test pattern language which the given circuit
board tester requires.

It has been prior art practice to generate such data
“manually”, that is, a test programmer has had to calcu-
late the necessary serial frame test data and transform it
into test pattern language information which the given
circuit board tester can accept. Thus, for a given serial
device, the test programmer must generate the sample
data, generate the serial frames from the sample data,
and then generate the test data from the serial frames.
Obviously, generating such large amounts of complex
telecommunication serial frame test data is tedious and
time consuming. (Generating such test data “manually”
could very well consume weeks of an individual’s time.)
Moreover, ensuring the accuracy of the test data is very
difficult and to the extent that there are doubts about the
accuracy of the test data, the test results are suspect.
The result has been that prior art testing of complex
telecommunications circuits has been limited by the
difficulty of generating sufficient amounts of accurate
serial frame test data.

SUMMARY OF THE INVENTION

The present invention provides for quick and accu-
rate generation of serial frame test data for telecommu-
nications circuit boards. Through software, the present
invention performs the major steps of (1) generating the
data; (2) generating the serial frames from the data; and
(3) generating the test data from the serial frames. Al-
though the present invention could be easily adapted to
work with essentially any modern circuit board tester, it
has been implemented on the HP-3065 circuit board
tester machine and it will therefore be described in
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connection with the HP-3065. The invention is imple-
mented using a form of the BASIC programming lan-
guage which has been adapted for use on board test
machines and dubbed BT-BASIC. BT-BASIC is well
known in the prior art and is fully explained in connec-
tion with the HP-3065 instruction manual.

The first major step of generating digital data is per-
formed by a so-called Serial Frame Generator. The
Serial Frame Generator includes: a Data Generator; a
collection of Data Generation/Conversion (DG/C)
routines and user-written Data Files; and a Frame Gen-
erator. The Data Generator produces the digital data
which is representative of a given analog signal by ei-
ther reading data from a user-written Data File or gen-
erating data by executing a given DG/C routine. The
DG/C routines produce the digital data representative
of single or multi-tone sine waves, pseudo-random bit
sequences (such as a 511 bit error rate (BER) signal),
CCITT G.711 reference and noise signals, and CCITT
PCM A-law and Mu-law conversions. In addition, the
Data Generator and DG/C routines are written in an
open systems manner so that the user can customize an
original DG/C to produce a particular kind of data.

The second major step of generating the serial frames
from the digital data is also performed by the Serial
Frame Generator. In addition to the Data Generator
and DG/C routines, the Serial Frame Generator in-
cludes a Frame Generator. The Frame Generator con-
verts the data produced by the Data Generator into
serial frames which obey a user-selected telecommuni-
cations protocol. Among the framing options available
to the user are 1-channel, 24-channel and 32-channel T1
frames, X.25 (HDLC) frames, ISDN frames, and vari-
ous Siemens frames. (See the 1987 Siemens Telecommu-
nications Data Book.) In addition, the Frame Generator
is also written in an open systems manner so that the
user can add framing options. Output from the Frame
Generator is stored in a so-called Frame Data File.

The third and final major step of generating the cir-
cuit board test data from the serial frames is performed
by a Pattern Capture Format (PCF) Generator. (PCF is
explained in Chapter 7 of the HP-3065 X/1. user’s man-
val, Vol. III: 4dvanced Technologies Testing—Reference
and Syntax) The PCF Generator has two input files: the
Frame Data File and a so-called Format File. As noted,
the Frame Data File is the output of the Frame Genera-
tor. The Format File is a user-written file containing
executable VCL code together with instructions for
merging the data in the Frame Data File with the exe-
cutable VCL code to produce an executable PCF Out-
put File. “VCL” stands for “Vector Control Lan-
guage”. VCL is a feature of the HP-3065 circuit board
tester. VCL is a high-level language which is compiled,
linked and executed by the HP-3065 computer. VCL
allows a programmer to operate the HP-3065 with
source-code-like programming instructions. (VCL is
fully explained in chapter 23 of the HP-3065 X/L. user’s
manual, Vol. I: System Reference.) The PCF Generator
includes a Parser and a PCF Source Code Generator
which generates VCL-compatible source code. The
Format File is the input file to the Parser. The Frame
Data File is the input file to the PCF Source Code
Generator. The Parser processes the syntax information
in the Format File and issues commands to the PCF
Source Code Generator. The PCF Source Code Gener-
ator processes the Frame Data File together with the
output of the Parser to produce the PCF Output File
containing VCL-compatible PCF source code.
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The VCL-compatible PCF source code, that is, the
PCF Output File, may be compiled, linked and exe-
cuted by the HP-3065, Thus, the present invention al-
lows the HP-3065 user to quickly specify and generate
serial data frames for the testing of telecommunications
circuits. The invention allows for high programmer
productivity as well as providing adaptability so that
the programmer can write applications for his/her indi-
vidualized needs. The prior art alternative to the pres-
ent invention is “manual” coding, which would require
significant programmer time in calculating complex
serial frames and checking them for accuracy. The
present invention, therefore, enables the circuit board
testing programmer to produce large amounts of com-
prehensive and accurate serial frame test data which
would simply be too tedious and/or time consuming to
reasonably produce with prior art alternatives.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a schematic diagram of a circuit board
testing machine such as would be used with the present
invention.

FIG. 2 shows a step-wise flow diagram of the present
invention.

FIG. 3 shows a schematic diagram of the present
invention.

FIG. 4 shows a schematic diagram of Serial Frame
Generator 125 of FIG. 3.

FIG. 4A shows a blow-up of Data Generator 200 of
FIG. 4.

FIG. 4B is a blow-up of box 267 of FIG. 4A.

FIG. 5 shows a schematic diagram of PCF Generator
150 of FIG. 3.

FIG. 6 shows an example of Format File 140.

FIG. 6A shows the contents of the d a data file of
FIG. 6.

FIG. 6B shows an example of a PCF Output File 175
which has been derived from the Format File 140 of
FIG. 6 and the Frame Data File 130 of FIG. 6A.

FIG. 7 shows pseudo code which shows how Parser
300 and PCF Source Code Generator of 350 process
Format File 140 and Frame Data File 130, respectively,
to produce PCF Output File 175.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 shows a schematic diagram of a circuit board
testing machine such as would be used with the present
invention. Computer 5, Test Station 10 and Test Fixture
15 comprise the circuit board testing machine, such as
the HP-3065 circuit board tester. The object of testing is
the Device Under test (DUT) 20. DUT 20 is a circuit
board, and in particular a telecommunications circuit
board. Computer 5 controls the interaction of Test Sta-
tion 10 and test Fixture 15 in the testing of the DUT 20.

FIG. 2 shows a step-wise flow diagram of the present
invention. Box 50 shows an analog signal which has
been sampled at regular intervals Box 53 shows digital
data conversions of such samples. Box 56 shows a serial
frame protocol. The digitized samples from box 53
would be inserted into the serial frame format of box 56.
The serial frame(s) of box 56 are then converted into
VCL-compatible PCF source code, as shown in box 5§9.
The code in box 59 would be directly executable by an
HP-3065 circuit board tester. Note in box 59 that the
serial frame data (which would be used as stimulus input
to a telecommunications circuit board under test) is
included directly within the PCF code. It should be
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noted that FIG. 2 is in fact schematic: the present inven-
tion does not actually sample and digitize an analog
signal. Rather, the digital information, which is repre-
sentative of digitized analog samples (as shown in box
53), is either read from a file or generated directly by
the present invention. This digital data is then inserted
into a user-selected serial frame protocol format, as
shown in box 56. As shown in box 56, a given serial
frame protocol format will have defined fields. Box 56
shows a 24-channel T1 frame having a lead framing bit
followed by 24 8-bit data channel fields. (Typically,
when testing a telecommunications circuit with serial
frames, certain frame fields will remain constant from
frame to frame while other fields, such as a given chan-
nel in a T1 frame such as channelg, will vary with each
frame. Thus, the generated digital data (as represented
by box 53) will typically be inserted in the variable
frame fields while the constant fields will simply be
repeated from frame to frame.) The serial frames are
then converted into VCL-compatible PCF source code
as shown in box 59. The PCF source code, like VCL,
can be compiled, linked and executed by the HP-3065.

FIG. 3 shows a schematic diagram of the present
invention. The user will input a request on an HP-3065
for serial frame data with which to test a given telecom-
munications circuit board. User Input 75 is processed by
Serial Frame Generator 125. User Input 75 will specify
the type of data for which serial framing is required and
the protocol to which the serial frame data must con-
form. Serial Frame Generator 125 generates the actual
serial frames which conform to User Input 75. These
serial frames will then be stored in Frame Data File 130.
User Input 75 will also include a user-written Format
File 140. The Format File 140 is a user-written file
containing executable VCL code together with instruc-
tions for merging the data in the Frame Data File 130
with the executable VCL code to produce an execut-
able PCF Output File 175. Frame Data File 130 and
Format File 140 are input files to Pattern Capture For-
mat (PCF) Generator 150. Obeying the merge instruc-
tions in Format File 140, PCF Generator 150 merges
the serial frame data from Frame Data File 130 with the
executable VCL code in Format File 140 to produce
PCF Output File 175 containing VCL-compatible PCF
source code which is executable by the HP-3065. An
example of such a PCF Output File 175 is shown in box
59 of FIG. 2.

FIG. 4 shows a schematic diagram of Serial Frame
Generator 125 of FIG. 3. Serial Frame generator 125
includes Data Generator 200, memory structure 210
containing DG/C routines and Data Files, and Frame
Generator 250. As noted above, User Input 75 will
specify the particular telecommunications protocol to
which the desired serial frame data must conform. In
the preferred embodiment of the present invention,
eight widely followed protocol options are available as
well as a general template option with which the user
can tailor a protocol that is not among the eight options.
Depending upon the protocol chosen (or tailored) by
the user, serial frame data will either be generated with
a given DG/C routine or read from a given Data File.
The eight framing protocol options available in the
preferred embodiment of the present invention are as
follows: 1-channel, 24-channel and 30-channel T1
frames, Siemens IOM and SLD frames, serial RS232
frames and X.25 (HDLC) frames, and the ISDN S-Bus
protocol conforming to the CCITT 1430 standard.
Typically, data for the RS232, the X.25 and the ISDN
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6

S-Bus (CCITT 1.430) protocols will reside in memory
structure 210 in user written Data Files. Typically, data
for the remaining protocols will be generated with a
given DG/C routine. Given the user selected protocol
and the appropriate data (either generated with a
DG/C or read from a user-written Data File), Frame
Generator 250 formats the data into serial frames con-
forming to the selected protocol. The serial frames are
then stored in Frame Data File 130. As noted above, the
present invention is implemented in software in the
BT-BASIC programming language. The BT-BASIC
implementation of Serial Frame Generator 125 is listed
in Appendices A and B. Appendix A contains the BT-
BASIC code for Data Generator 200 and Frame Gener-
ator 250. Appendix B contains the BT-BASIC code for
the DG/C routines.

FIG. 4A shows a blow-up of Data Generator 200 of
FIG. 4. As shown in box 255, Data Generator 200 re-
ceives input requesting “N” number of serial frames
conforming to a given protocol. (“N” is an integer.)
Depending upon the protocol, Data Generator 200 will
obtain framing data either by reading data from the
appropriate user-written Data File(s) and/or by execut-
ing the appropriate DG/C routine(s). (Recall that the
user-written Data File(s) and the DG/C routine(s) re-
side in memory structure 210 of FIG. 4.) Typically, the
protocols which will require user written Data Files are
the following: X.25 (HDLC), RS232 and the ISDN
S-Bus (CCITT 1.430). Typically, the protocols which
will have one or more DG/C routine are the following:
1-channel, 24-channel and 30-channel T1 protocols; and
the Siemens IOM and SLD protocols. There is also a
ninth option: the preferred embodiment of the present
invention provides a template whereby the user can
write his/her own protocol framing subroutine. Given
“N”, the user-réquested number of serial frames, and
the o user’s choice of protocol for the frames, data is
generated by Data Generator 200 and an appropriate
protocol implementation program of Data Generator
200 and Frame Generator 250 is called. In the preferred
embodiment of the present invention, the implementa-
tion programs are written in the BT-BASIC program-
ming language, although essentially any programming
language could be used. The BT-BASIC code imple-
mentation of Data Generator 200 and Frame Generator
250 for each protocol (including a user definable tem-
plate) is listed in Appendix A. The implementations as
listed in Appendix A are shown in Table 1. The imple-
mentations are quite self-explanatory. Note also that for
each protocol, Frame Generator 250 will call a given
Frame Generation Subroutine, as shown in box 267.
Each Frame Generation Subroutine in turn will call the
subroutines GetBitsMSB (box 269), GetBitsLSB (box
271), OpenFile (box 273), PrintBits (box 275) and possi-
bly FGenj3 Error (box 277). The Frame Generation
Subroutines corresponding to each protocol are listed
Table 2 below. The subroutines called by the Frame
Generation Subroutine of box 267 are also explained
and defined in Appendix A as listed in Table 2.

TABLE 1

BT-BASIC Protocol Implementations
(Appendix A page numbers in parentheses)

PROTOCOL IMPLEMENTATION

1. X.25 (HDLC) FRAME_HDLC (30-44)
2. RS232 FRAME__RS232 (54-62)
3. 1-channel T1 FRAME_ICH (1-9)

4. 24-channel T1 FRAME_24CH (10-19)
5. 30-channel T1 FRAME_30CH (20-29)
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TABLE 1-continued

BT-BASIC Protocol Implementations
(Appendix A page numbers in parentheses)
IMPLEMENTATION

FRAME_ IOM (44-53)
FRAME_SLD (62-71)
FRAME.__SBUS (83-94)
FRAME_TEMPLATE (72-80)

PROTOCOL

6. Siemens IOM

7. Siemens SLD

8. ISDN S-Bus (CCITT 1.430)
9. user definable protocol
template

TABLE 2

Protocol Frame-Generation-Subroutines

(Appendix A page location in parentheses)
PROTOCOL SUBROUTINE

1. X.25 (HDLC) Generate__hdlc (32)
2. RS232 Generate__1s232 (55)
3. 1-channel T1 Generate__1ch (2)

4. 24-channel T1 Generate._24ch (12)
5. 30-channel T1 Generate__30ch (22)
6. Siemens IOM Generate__iom (46)
7. Siemens SLD Generate_sld (64)

8. ISDN S-Bus (CCIT 1.430) Generate__sbus (83)
9. user definable protocol Generate__frame (74)
template )

FIG. 4B is a blow-up of box 267 of FIG. 4A. A given
Frame Generation Subroutine, such as Generate_24ch,
is called in box 280. In box 282 a counter variable is
initialized to zero. Frame Data File 130 is then created
in box 284. The data to be formatted into a frame will
have been produced by Data Generator 200, either by
invocation of a DG/C and/or reading from a user-writ-
ten Data File. In the preferred embodiment of the pres-
ent invention, the data produced by Data Generator 200
will reside in a “temp-file” in main memory in computer
5. In box 286, the first line of such data is inserted into
a given frame format as dictated by the user-chosen
protocol. The frame information generated in box 286 is
then written to Frame Data File 130. The counter vari-
-able is then incremented in box 290. A check is made in
diamond 292 to see if the number of frames (N) re-
quested by the user have been written. If not, the pro-
cess loops back to box 286 and the next line of data in
the “temp-file” is formatted into a frame. On the other
hand, when the “N” frames requested by the user have
been generated and written to Frame Data File 130,
then Frame Data File 130 is closed.

As noted above, Data Generator 200 either reads data
from a user written Data File or produces data by in-
voking DG/C routines. In the preferred embodiment of
the present invention, the DG/C routines are also im-
plemented in the BT-BASIC programming language.
The DG/C routine BT-BASIC implementations are
listed in Appendix B. The DG/C, routines are also
described and explained in Chapter 9 of HP-3065 X/L
user’s Manual, Vol. III, Rev. C, sections 9.4.3 through
9.4.12.

FIG. 5 shows a schematic diagram of PCF Generator
150 of FIG. 3. PCF Generator 150, merges data with a
programming language to produce a file which is di-
rectly executable by computer 5. In the preferred em-
bodiment of the present invention, PCF Generator 150

, has two input files: data is contained in Frame Data File
130 and a programmable language is contained in For-
mat File 140. The data in Frame Data File 130 may be
supplied by the user or it can be generated by Serial
Frame Generator 125. Format File 140 is written by the
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user. Format File 140 will contain executable VCL
code together with instructions for merging the data in
Frame Data File 130 with the executable VCL code to
produce an executable PCF Output File 175. As noted
above, “VCL?” stands for “Vector Control Language”.
VCL is a feature of the HP-3065 circuit board tester.
VCL is a high-level language which is compiled, linked
and executed by the HP-3065 computer. VCL allows a
programmer to operate the HP-3065 with source-code-
like programming instructions. (VCL is fully explained
in chaper 23 of the HP-3065 X/L user’s manual, Vol. I:
System Reference). The PCF Generator includes a
Parser 300 and a PCF Source Code Generator 350
which generates VCL-compatible source code. User-
written Format File 140 is the input file to the Parser
300. Frame Data File 130 is the input file to the PCF
Source Code Generator 350. Parser 300 processes the
syntax information in the Format Dile 140 and issues
commands to PCF Source Code Generator 350. PCF
Source Code Generator 350 processes Frame Data File
130 together with the output of Parser 300 to produce
the PCF Output File 175 containing VCL-compatible
PCF source code. A complete explanation of the opera-
tion of PCF Source Code Generator 350 together with,
prescriptions of Format File 140 syntax is contained in
Chapter 1 of HP-3065 X/L user’s Manual, Vol. III,
Rev. C pages 9-62 through 9-70. An implementation of
PCF Source Code Generator 350 in the BT-BASIC
programming language is listed in Appendix D.

FIG. 6 shows an example of Format File 140. Format
File 140 is written by the user. Instructions for writing
the Format File are listed in Chapter 9 of HP-3065 X/L
user’s Manual, Vol. III, Rev C. As shown in FIG. 6, the
Format File has two sections: a header section and a
program section. The header section lines are indicated
by leading “!” characters. The program section is the
remaining part of the Format File and contains VCL
and PCF statements. (Recall that PCF is explained in
chapter 7 of the 3065 X/L user’s manual, Vol. III, and
VCL is explained in chapter 23 of the 3065 X/L. user’s
manual, Vol. L). The lines beginning with the character
“ are comment lines in VCL. However, a line begin-
ning with “I1##” is a replacement command to the PCF
Generator. The “I##” command will specify a replace-
ment character and the name of a Frame Data File 130.
In FIG. 6, the PCF command line is: '##M “*” “dy3
a_data”. The asterisk (*) is the replacement character
and d_a_data is the name of the Frame Data File 130.
The command tells the PCF Generator to replace the
asterisk with data from the d_a_data file wherever the
asterisk occurs in the PCF code in the program section
of the Format File. The PCF code is bounded by the
statements pcf and end pcf in the program section.

FIG. 6A shows the contents of the d_a_data file of
FIG. 6. The d_a_data file is the Frame Data File 140.

FIG. 6B shows an example of a PCF Output File 175
which has been derived from the Format File 140 of
FIG. 6 and the Frame Data File 130 of FIG. 6A.

FIG. 7 shows pseudo-code which shows how Parser
300 and PCF Source Code Generator of 350 process
Format File 140 and Frame Data File 130, respectively,
to produce PCF Output File 175. Parser 300 detects the
“I##” line in Format File 140, reads the name of the
Frame Data File 130, and associates that name with the
replacement character (the “*” in FIG. 6).
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/TELECOM/GEN/FRAME_ICH Rev 3.0

FRAME GENERATOR for simple one time slot ( channel ) pcm generator

e

i
1
|
]
!
|
!
1
1
[}
§
|
|
!
!
! -
! copyright Hewlett-Packard 1987. All Rights Reserved.
!

!

*************************************************}*****************************

To add other DSP subroutines, simply type in the following BTBasic commands
at the command line:

edit 9999 ! This places the edit cursor at the last line.
merge "file id" ! Merge the "file id" source at the current edit line.

This program is meant to be modified by the user BEFORE it is executed.
The first half of this program consists of routines that fill pre-defined
variables (arrays or numeric variables) with values from data files, user
entry or DSP subroutine generated data. These predefined variables reflect
the data field(s) within this particular serial frame format.

!

!

!

!

!

!

!

]

!

!

!

1

]

]

1

!

! The second half of this program consists of a subroutine that formats the
! values within the predefined variables into this serial frame format. The
| manner in which the predefined variables are formatted is discussed in the
! comment section of the framing subroutine.

{ .

! The subroutines following the framing subroutine are standard throughout
! the frame generator programs. Not all of these subroutines are used in a

]
1
|
]
1
1
]
]
|
]
|
I

particular frame generator. These subroutines are documented in the comment
section proceding the implementation section of each subroutine.

This allows the user to have complete-control and flexibility over data
field values and how they are generated. Each frame generator program is to
be used for a different frame format.

USER MODIFIABIE PARAMETERS

Scratch variable.

nn
o

!
MAX LEN 1000 ! Maximum number of frames. Same value used in
!  data field array dimensioning.
LEN =0 ! Défault number of frames to generate.
4

dim CH(1000) Channel field array.
1
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print using "e"

rrint WONR (WANNE], FRAME GENERATOR"

print

print

loop A
input "Enter number of frames to be generated : ",LEN
exit if (LEN >= 1) and (LEN < MAX_LEN)
print "VALUE OUT OF RANGE, RANGE = 1 ..";MAX LEN;", RETRY"
end loop

l*******************************************************************i***********

! Retrieve/Generate field data for frame(s) v
l***************************************************************t***************

=

trrrprnrrnnrenrinnninlnnnlyl EXAMP L E PLRLDplLLppbpnntba iy
One channel of data is generated from dsp subroutines; tone and mu_law

print
input "Enter the tone frequency(Hz) to be generated : ",Frequency
1

i use rms value to produce full range
1

VRMS = 8159 / sqgr(2) ! for MU_ILAW
Phase =0
SampFrequency = 8000

call Tone( VRMS, Frequency, Phase, SampFrequency, LEN, CH(*) )
call MU law( LEN, CH(%*) )
1

! be sure to merge TONE and MU_IAW at end of test
!

call Generate lch( "chl#file", LEN, CH(*) )
print

print "FRAME GENERATOR SUCCESSFULLY COMPLETED"

end ! main program

11 PROGRAM SUBROUTINES 11
111t 11t
1111 111!

................................................................................

sub Generate_ lch({ FileName$, Length, Channel(*) )

This routine will open the output file, generate the framed field
data, output the framed data to the output file, and close the output
file. Any fatal error encountered will be reported and program

execution will stop. T
This subroutine reproduces a single time-slot of bit data for z pcm "
data stream. Each time-sict ceonsists of eight boolean values MSE-->ISR

T i P ST

The other bits required for a complete pcm frame are to be provided by the

usec. Lii2se ‘trame stuffing’ bits may be provided by VCL vectors in the
PCF format file (used by the PCF Generator), or by the users VCL digital

program.

f—— a— r—
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For example, if Length = 4 and the Channel array is filled with the
following values:

Channel(0) = 128

Channel (1) = 255

Channel(2) = 0

Channel (3) = 255 s

The output file will be as follows:
10000000; i
11113111;

00000000;
11111111;;
GIOBAL OUTPUTS:

B ey no global outputs are exported.

MR e no global inputs are imported.
SUBROUTINE PARAMETERS:
FileName$ ===—====- String containing file pathname of the output
file.
Length —=======e— The number of frames to be generated.

‘Range = 1..MAX LEN

Channel (*) =—==—=-- Array id parameter containing 8 bit (0..255)
single pcm chamnel of data. This array must be
dimensioned as a single(l) dimension array
of 0 to MAX LEN elements prior to calling this
subroutine.

0= Bam 6 Sm S bor G e S P Sue Bs e G S Gem G G Sem b e $me Gt fev Gom Gom bv B B e e S Gem e B e frm b Prm

dim Buffer$[80]
call OpenFile( FileName$, @FilePtr )

for Frame = 0 to Length-1
Buffers=""
call GetBitsMSB( Channel(Frame), 8, Buffer$ )
i

! The last frame of data ends with two ";" characters
1
if Frame = (Length~1) then

output @FilePtr;Buffer$;";;"

else
output @FilePtr;Buffer$;";"—
end if R
next Frame ’

E close the output file
!

éssign @FilePtr,Erzor to =*
subend
sub GetBitsMSB( Value, Number of bits, Buffer$ )

This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. The boolean values
are stripped from MSB ( most significant bit ) to ILSB ( least
significant bit ). Example: decimal value 23 = "00010111", if
eight(8) bits are requested in the <Number_ of bits> parameter.

Note: If the <Value> parameter is greater than the 2’s complemept

range for the <Number of bits> parameter requested, the extra bits
withing the <vValue> parameter are ignored and not put into the <Buffer$>
string parameter. - :
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GLOBAL QUTPUTS:

M e e - no global outputs are exported.

"N e e no global inputs are imported.

Value ———————————— Integer parameter. Range = =32768..32767

Number of bits --- Size of the boolean representation of the
integer parameter. Range = 1..16

Buffer$ -~————-—-—- String parameter to which the boolean representation
is appended.

S e b Bum Gme S b Gme G A Sap fmm P B bee b P e o G e b

if (Number_of bits < 1) or (Number of bits > 16) then
call FGen Error( "GetBitsMSB: Number of bits<l or Number of bits>16" )
end if

-

if (Value < -32768) or (Value > 32767) then
call FGen_Error( "GetBitsMSB: Value<-32768 or Value>32767" )
end if

for I = (Number of bits-1) to 0 step -1
Buffers BufferSs & val$( bit( value,I ) )
next I

subend

"

.

sub GetBitsLSB( Value, Number of bits, Buffers$ )

This routine retrieves the boolean representation of an integer ‘
parame.er and appends it to a string parameter. The boolean values
are stripped from ISB ( least significant bit ) to MSB ( most
significant bit ). Example: decimal value 23 = “11101030", if
eight(8) bits are requested in the <Number of bits> parameter.

C tem tm ae aa b e e

Note: If the <Value> parameter is greater than the 2’s complement

range for the <Number of bits> parameter requested, the extra bits
withing the <Value> parameter are ignored and not put into the <Buffer$>
string parameter.

T e no global outputs are exported.

M e —— no global inputs are impoffed.

Value —-————m=—=—e=- Integer parameter. Ranée = =-32768..32767

Number of bits =--- Size of the boolean representation of the
integer parameter. Range = 1..16

Buffer$ ----———-~- String parameter to which the boolean representation
is appended.

&
E
5
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if (Number of bits < 1) or (Number_ of bits > 16) then

call FGen . Error( "GetBitsLSB: Number of bits<l or Number of bits>16" )
end if

if (Value < -32768) or (Value > 32767) then
call FGen Error( "GetBitsLSB: Value<-32768 or Value>32767" )
end if
for I =0 to (Number of bits-1)
Buffer$ = Buffer$ & val$( bit( Value,I ) )
next I

subend

sub ReadArray( FileName$, Length, Array(*) )

~ This routine reads an ASCII text file of integer data (one integer
per line ) into an array. Any errors found during file access are
reported and the program execution is stopped. If the file does not
contain Length number of integers, an error occurs and program execution
is stopped.

GLOBAL OQUTPUTS:

C N b (e b e fem Gm G b b— Gmn b Gt b b= S G bam Bem

nn S — no gldﬁab’outputs are exported.
GLOBAL INPUTS:
NN e no global inputs arc lmpocoiad.
SUBROUTINE PARAMETERS: °
FileName$ --———-———-=—= A string the containing file pathname-of the riie

to be read into the Array parameter.

Length =—==-cmcmeew—- The number of integers to be read into the Array
parameter. ' Range = 1..32766

Array Array id. The integer values read from the file
are returned in this parameter. The array must
be dimensiocned prior to calling this subroutine.
The array must be a single(l) dimensioned array.
The array indices are assumed to start at zero(0)
and stop at length-1 or greater than Length-1.

St b fim Gem b Ses G e bem bem fem G P

NO_ERROR =0

EOF = 101007

FILE_NOT FOUND = 100009

WRONG_FILE TYPE = 101015

FILE_NOT ASSIGNED = 136 -
FILE_EXISTS = 275

assign @File, Error to FileName$
if Error <> NO ERROR then

call FGen Error( "ReadArray: FILE ERROR ’"&FileName$&"’ "&errmS$ (Error) )
end if

for Index = 0 to length-1
enter @File,,Error; Array(Index)
if Error <> NO_ERROR then
if Error = EOF then
call FGen Error( "ReadArray: MORE DATA EXPECTED FROM ’"&FileName$&"’" )
else
call FGen Error("ReadArray: FILE ERROR ’‘"&FileName$&"’ “gerrms$ (Exrror))
end if
end if
next Index .
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subend

e ham b Gm a Bem fem e Gme bem G Jum Gee w S G e bom e G fem G G

" sub OpenFile( FileName$, @FilePtr )

-

This routine opens an ASCII text file for output. If the file already
exists, the user is prompted for overwrite. If the file does not exist,
the file is created. If any other file error cccurs, the error is reported
to the CRT and program execution stops.

GLOBAL OUTPUTS:

M e no global outputs are exported.

GLOBAL: INPUTS:

—

M e no. globadl inputs are imported.
SUBRCUTINE PARAMETERS:

FileName$ ———=—===—=- A string containing the file pathname of the
output text file.

gFilertr --—---—=—==- The '@’ file pointer. If the file is cpened,

this pointer may be used by output statements
to write data to the file.

NO_ERROR =0

EOF = 101007

FILE NOT FOUND = 100009

WRONG_FILE TYPE = 101015

FILE_NOT ASSIGNED = 136

FILE_EXISTS = 275 -

assign @FilePtr, Error to FileName$;write,new
if Error <> NO_ERROR then
if Error = FILE EXISTS then
print -
print "The file /";FileName$;"’ already exists."
print "Do you want to write over this file (yes or no)?"
input Answer$
if lwcS (Answer$[1;1]) = "y" then -
assign @FilePtr,Error to FileName$; write
if Error <> NO_ERROR then
call FGen Error("OpenFile: FILE ERROR ’"&FileName$&"’ ngerrm$ (Error))
end if
else ! don’t want to write over file
call FGen Error( "OpenFile: USER STOPPED PROGRAM" )
end if
else ! file error of some sort
call FGen Error( "OpenFile: FILE ERROR '"&FileName$&"’ "&errm$(Error) )
end if
end if

subend

sub PrintBits( Value, Number of bits ) .

!
!
!
!
;
1
!
1

This routine prints the boolean representation of an integer
parameter to the current printer device. The boolean values are
printed from MSB ( most significant bit ) to LSB ( least
significant bit ). Example: decimal value 23 = "00010111", if
eight(8) bits are requested in the <Number of bits> parameter.
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GLOBAL OUTPUTS:

M e no global outputs are exported.

e et no global inputs are imported.

Value --—====———e-- Integer parameter. Range = =-32768..32767
Number of bits --- Size of the boolean representation of the

integer parameter. Range = 1..16

:
:
&

if (Number of bits < 1) or (Number_ of bits > 16) then
call FGen Error( "PrintBits: Number of bits<l or Number of bits>16" )

e -1 LA

if (Value < -32768) or (Value > 32767) then
call FGen Error( "PrintBits: Value<—32768 or Value>32767" )
end if

Buffers = nmn
for I = (Number of bits-1l) to 0 step -1
Buffer$ = Buffer$ & val$( bit( Value,I ) )
next I
print Value,Buffer$ -

subend

sub FGen_Error({ Err_msg$ )

This routine reports an error message from the Err msg$ string
parameter and stops program execution. This routine attempts to
report the error on the printer device and if this is not possible,
the printer device is reset to the CRT and the error is reported.
GLOBAL OUTPUTS:

e ettt no global outputs are exported.

M e — e no global inputs are imported.

Err msg$ —-————=--= String variable containing error message. This
message is sent to the printer device.

B G Goe e e b B dem $ms b= G fum fow b b P Semtb— P Gum

dim Default_ output${80]
Default_output$ = "/dev/crt"&crt$
Device = 4 ! status value of an HFS device node

status Default output$;Error,Opened,Type
if Type=Device then assign @Output error,Error to Default _output$;write,shared

if not Error and Type = Device then
output @Output error:;Err msg$
else
prlnter is *
print "The default error reporting device for FGen Error is not available,"
print "the printer destination has been reset to the CRT."
print Err_msg$
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! /TELECOM/GEN/FRAME_24CH Rev 3.0

FRAME GENERATOR for Bell system 24-channel frame structure

1
1
]
!
!
!
1
'
'
1
|
!
]
!
!
! Copyright Hewlett-Packard 1987. All Rights Reserved.
!

|

*******************************************************************************

To add other DSP subroutines, simply type in the following BTBasic commands
{ at the command line: '

edit 9999 ! This places the edit cursor at the last line.
merge "file ig" ! Merge the "file id" source at the current edit line.

This program is meant to be modified by the user BEFORE it is executed.
The first half of this program consists of routines that fill pre~defined
! variables (arrays or numeric variables) with values from data files, user
entry or DSP subroutine generated data. These predefined variables reflect
the data field(s) within this particular serial frame format.

]

1

|

i

]

t

1

1

t

1

1

]

]

]

!

1

! The second half of this program consists of a subroutine that formats the
! values within the predefined variables into this serial frame format. The
| manner in which the predefined variables are formatted is discussed in the
! comment section of the framing subroutine.
1

1

1

1

!

]

1

1

|

'

1

1

]

]

I

! The subroutines following the framing subroutine are standard throughout
the frame generator programs. Not all of these subroutines are used in a
particular frame generator. These subroutines are documented in the comment
section proceding the implementation section of each subroutine.

This allows the user to have complete control and flexibility over data
field values and how they are generated. Each frame generator program is to
be used for a different frame format.

USER MODIFIABLE PARAMETERS

! Scratch variable. _
1000 | Maximum number of frames. Same value used in
! data field array dimensioning.

MAX_LEN
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LEN . =0
<'iim CH(23,1000)

Default number of frames to generate.
Channel field array.

Y e bem

print using "e"

print "24 CHANNEL FRAME GENERATOR" »
print

print -

loop
input "Enter number of frames to be generated : ",LEN
exit if (LEN >= 1) and (LEN < MAX_LEN)
print "VALUE OUT OF RANGE, RANGE = 1 ";MAX LEN;", RETRY"
end loop

'*********************i************************************i********************

! Retrieve/Generate field data for frame(s)
l**********************************************************************t********

PUPILELEIIIAIIIIIINIIIIItIl EXAMP LE  PIDIITLrnnnnannentaannntenny

.............................

!
! Channel 1 data is generated from dsp subroutines; tone and mu_law
'

dim TempCH1 (1000) ! Temporary array for channel#l data.
! Dimensioned to MAX LEN elements.

print
1nput "Enter the tone frequency(Hz) to be generated : ", Frequency

use rms value to produce full range

VRMS = 8159 / sgr(2) ! for MU_LAW
Phase =0
SampFrequency = 8000

call Tone( VRMS, Frequency, Phase, SampFrequency, LEN, TEMPCH1(*) )
call MU_law( LEN, TEMPCH1(*) )
t

! transfer to appropriate row of channel array
]
for I = 0 to LEN-1
CH(0,I) = TEMPCH1(I)
next.I

Be sure to merge TONE and MU _IAW at end of test

N NN EXAMPLE S N N N R RN IR

[}
! Retrieve channels 2 through 24 data from files.

dim TempArray (1000) ! Dimensioned to MAX IFN elements.
print
for Channel = 2 to 24

FileName$ = "ch24#data”" & val$(Channel)

print "Retrieving channel ";val$(Channel) ;" field data from ‘";FileName$;"’"
call ReadArray( FileName$, LEN, TempArray(*) )
for I =0 to LEN - 1 o
CH( Channel-=1, I ) = TempArray( I )
next I .-

next Channel
print

call Generate 24ch( "ch24#file", LEﬁ, CH(*) ) i .

print
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priat "OGiE GaNLRALUR SUCUESSrULLY COMPLE[ED

end

s s e .

o s

main program

PROGRAM SUBROUTINES e

........................................................................

sub Generate 24ch( FileName$, Length, CH24(*) )

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
i
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
1
]
1

!
!
!
!
!
!
1
.

slots of data.

This routine will open the output file, generate the framed field
data, output the framed data to the output file, and close the output
file. Any fatal error encountered will be reported and program
execution will stop.

This subroutine reproduces the Bell System 24-channel frame structure.
The 24 channel frame consists of a master frame bit followed by 24 time
Each time slot consists of 8 boolean values MSB to LSB.

For example, if Length = 1 and the CH24 array is filled with the

following values:

----- Channel 0..23 for 24 channels of data.
’-— This index represents a frame of data.
Channel( 0, 0) =1
Channel( 1, 0) = 2
Channel( 2, 0) =3 - .
Channel( 3, 0) = 4
Channel( 4, 0) = 5
Channel( 5, 0) = 6
Channel( 6, 0) = 7
Channel( 7, 0) = 8
Channel( 8, 0) = 9
Channel( 9, 0) = 10
Channel (10, 0) = 11
Channel (11, 0) = 12
Channel (12, 0) = 13
Channel (13, 0) = 14
Channel (14, 0) = 15
Channel (15, 0) = 16
Channel (16, 0) = 17
Channel (17, 0) = 18
Channel (18, 0) = 19
Channel (19, 0) = 20
Channel (20, 0) = 21
Channel (21, 0) = 22
Channel (22, 0) = 23 o
Channel (23, 0) = 24 &

The output file will be as follows:

100000001
0000001000000011000001000000010100000110000001110000100000C22202
0000101000001011000011000000110100001110000011110001000000010001
00CG10010C0010C1100010100C0020101C0GL 11050010131 C00110C0;;

GLOBAL OUTPUTS:

1% I no global outputs are exported.

GLOBAL INPUTS:

............................................................................

© o e o0
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data. The array must be dimensioned as a two(2)
dimensional array prior to calling this subroutine.
The first dimension holds the 24 time slot values
while the second dimension represents the full
frame values for one frame.

29 30
! N e ———— no global inputs are imported.
]
! SUBROUTINE PARAMETERS: udl
;2
! FileName$ -=-==—=—-- A string containing the file pathname of the .
! output file. ’
1
! Length —======e=s- The number of frames to be generated.
! Range = 1..MAX LEN
1 .
! CH24 (*) ==m=m=———- Array id parameter containing 24 channels of pcm
!
|
!
1
1

-

dim Buffer$([80]

call OpenFile( FileName$, @FilePtr )
FTbit
FSbit
FirstBit

[ 1}

1
0
0
for Frame = 0 to length-1

if Frame mod 2 = 0 then
FirstBit = FTbit
FTbit = not FIbit
else
FirstBit = FsSbit
t{ flip bit every sixth frame
if Frame mod 6 = 5 then FSbit = not FSbit o
end if :

Buffer$ = "
call GetBitsMSB( FirstBit, 1, Buffer$ )

for Channel = 0 to 23
call GetBitsMSB( CH24( Channel, Frame ), 8, Buffer$ )
]

E Output Buffer$ so that overflow will not occur
1

if Channel med 8 = 0 then
output @FilePtr;Buffers$
Buffer$ = """ =
end if .
next Channel

]
! The last frame of data ends with two ";" characters
1

if Frame = Length-1 then
output @rilePtr;Buffers;"; ;"
else

cutput @FilePtr;Buffers;";"
end if

next FRAME

!

! close the output file

1 .

assign @FilePtr,Error to *

subend



4,967,412
31 32

sub GetBitsMSB( Value, Number of bits, Buffer$ )

Gum B bem Sew P fom bem fum Dum G G v St Bun o G G Bew few Bw G Gt Bm Dt B §a S e Gus fowm O Do O Gem

This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. The boolean values
are stripped from MSB { most significant bit ) to LSB ( least
significant bit ). Example: decimal value 23 = "00010111", if
eight(8) bits are reguested in the <Number of bits> parameter.

Note: If the <Value> parameter is greater than the 2’s complement

range for the <Number of bits> parameter requested, the extra bits
withing the <Value> parameter are ignored and not put into the <Buffer$>
string parameter.

GLOBAL OUTPUTS:

L no global outputs are exported.

" no global inputs are imported.

Value =====—=====- Integer parameter. Range = -32768..32767

Number of bits --- Size of the boolean representation of the
: integer parameter. Range = 1..16

Buffer$ --—--——=--= String parameter to which the boolean representation
is appended. '

if (Number of bits < 1) or (Number of bits > 16) then

call FGen Error( "GetBitsMSB: Number of bits<l or Number of_bits>16" )
end if |

if (Value < -32768) or (Value > 32767) then
call FGen Error( "GetBitsMSB: ¥alue<-32768 or Value>32767" )
end if

for I = (Number of bits-1) to 0 step -1
Buffer$ = BufferS & val$( bit( value,I ) )
next I

subend

sub GetBitsLSB( Value, Number of bits, Buffer$ )
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This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. The boolean values
are stripped from ISB ( least significant bit ) to MSB ( most
significant bit ). Example: decimal value 23 = "11101000", if
eight(8) bits are requested in the <Number of bits> parameter.

Note: If the <Value> parameter is greater than the 275 complement
range for the <Number of bits> parameter requested, the extra bits

withing the <Value> parameter are ignored and not put into the <Buffer$>
string parameter.

GLOBAL OUTPUTS:

R bttt no global outputs are éxported.

GLOBAL INPUTS:
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" e no global inputs are imported.

Value —-—===e==-=-- Integer parameter. Range = -32768..32767

Number of bits --- Size of the boolean representation of the
integer parameter. Range = 1..16

Buffer$ ---------- String parameter to which the boolean representation
is appended.

if (Number of bits < 1) or (Number of bits > 16) then
call FGen Error( "GetBitsLSB: Number of_bits<l or Number of bits>16" )
end if

if (Value < =-32768) or (Value > 32767) then
call FGen Error( "GetBitsISB: Value<-32768 or Value>32767" )
end if

for I = 0 to (Number of bits-1)
Buffer$ = Buffer$ & val$( bit( Value,I ) )
next I

subend

sub ReadArray( FileName$, Length, Array(*) )
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This routine reads an ASCI¥ text file of integer data (one integer
per lirie ) into an array. .-Any errors found during file access are
reported and the program execution is stopped. If the file does not
contain Length number of integers, an error occurs and program execution
is stopped.

GLOBAL COUTPUTS:

" e e no global outputs are exported.

GLOBAL INPUTS:

———~=wew=-w~=<== no global inputs are imported.
SUBROUTINE PARAMETERS:

FileName$ ===—=mm——o A string the containing file pathname of the file
. to be read into the Array parameter. ~

lLength —--==—-—————- The number of integers to be read into the Array
parameter. Range = 1..32766

Array Array id. The integer values read from the file
are returned in this parameter. The array must
be ‘dimensioned prior to calling this subroutine.
The array must be a single(l) dimensioned array.
The array indices are assumed to start at zero(0)
and stop at Length-1 or greater than Length-1.

NO_ERROR =0

EOF = 101007
FILE NOT FOUND = 100009
WRONG_FILE TYPE = 101015
FILE NOT ASSIGNED = 136

FILE_EXISTS 275



4,967,412
35 R 36
assign €File, Error to FileName$
if Error <> NO ERROR then
call FGen_Erfor( "ReadArray: FILE ERROR ‘"&FileName$&"’/ "gerrm$ (Exrror) )
end if

for Index = 0 to lLength~-l
enter @File,,Error; Array(Index)
if Error <> NO_ERROR then
if Error = EOF then
call FGen Error( "ReadArray: MORE DATA EXPECTED FROM rgFileName$&™’" )
- else i
call FGen Error("ReadArray: FILE ERROR mgrileName$S&"’ "&errm$ (Error))
end if
end if
next Index .

subend

sub OpenFile( FileName$, €FilePtr )
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This routine opens an ASCII text file for output. If the file already
exists, the user is prompted for overwrite. If the file does not exist,
the file is created. If any other file error occurs, the error is reported
to the CRT and program executidn stops.

GLOBAIL OUTPUTS:

M e no global outputs are exported.
GLOBAL INPUTS:

M e no global inputs are imported.

FileName§ ——=—==——=- A string céntaining the file pathname of the
output text file.

@FilePtr -—---—-=e-- The ‘@’ file pointer. If the file is opened,
this pointer may be used by output statements
to write data to the file.

NO_ERROR =0 .
EOF = 101007

FILE _NOT_FOUND = 100009

WRONG_FILE_TYPE = 101015

FILE NOT ASSIGNED = 136

FILE EXISTS = 275 -

assign @FilePtr, Error to FileName$;write, new
if Error <> NO_ERROR then
if Error = FILE EXISTS then
print
print "The file /";FileName$;"’ already exists."
print "Do you want to write over this file (yes or no)?"
input Answer$
if lwe$(Answer$[1;1]) = "y" then
assign @FilePtr,Error to FileName$; write
if Error <> NO_ERROR then
call FGen Error("OpenFile: FILE ERROR ngFileNameS$&"’ "&errm$ (Error))
end if
else ! don’t want to write over file
call FGen Error( "OpenFile: USER STOPPED FROGRAM" )
end if
else ! file error of some sort ,
call FGen Error( "OpenFile: FILE ERROR rngFileName$&"’ "&errmS (Error) )
end if
end if

subend
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sub PrintBits( Value, Number of bits )
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This routine prints the boolean representation of an integer
parameter to the current printer device. The boolean values are
printed from MSB ( most significant bit ) to ISB ( least
significant bit ). Example: decimal value 23 = "00010111", if
eight(8) bits are requested in the <Number of bits> parameter.

GLOBAL, OUTPUTS:

nn ————————— no gIObal'outpﬁts are exported.
GLOBAL INPUTS:

e Rttt no global inputs are imported.
SUBROUTINE PARAMETERS:

Value --—-—=~—-—-—- Integer parameter. Range = -32768..32767

Number of bits --- Size of the boolean representatlon of the
integer parameter. Range = 1..16

if (Number of bits < 1) or (Number of bits > 16) then
call FGen Error( "pPrintBits: Number "of_bits<l or Number of bits>16" )
end if

if (Value < -32768) or (Value > 32767) then
call FGen Error( "PrintBits: Value<-32768 or Value>32767" )
end if

Buffer$ = "*

for I = (Number_of bits-1) to 0 step -1
Buffer$ = Buffer$ & val$( bit( Vvalue,I ) )

next I

print Value,Buffer$

subend

sub FGen_Error( Err_msg$ )
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This routine reports an error message from the Err msg$ string
parameter and stops program execution. This routine attempts to
report the error on the printer device and if this is not possible,
the printer device is reset to the CRT and the error is reported.
GLOBAL OUTPUTS:

e ittt no global outputs are exported.
M e no global inputs are imported.

Err_msg$ -—--—-—--—- String variable containing error message. This
message is sent to the printer device.

"dim Default output${80]
Default_output$ = "/dev/crt"&crt$
Device = 4 ! status value of an HFS device node

status Default output$;Error,Opened,Type
if Type=Device then assign QOutput error,Error to Default output$;write,shared
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if not Error and Type = Device then :
output @output error;Err msg$
else
printer is * _
print "The default error reporting device for FGen Error is not available,"
print "the printer destination has been reset to the CRT."
print Err_msg$

end if

stop
subend
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/TELECOM/GEN/FRAME 30CH ) Rev 3.0

FRAME GENERATOR for the CEPT 30-channel frame structure (G.732)

Copyright Hewlett-Packard 1987. All Rights Reserved.
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To add other DSP subroutines, simply type in the following BTBasic commands
at the command line: .

edit 9999 ! This places the edit cursor at the last line.
merge "file id" ! Merge the "file id" source at the current edit line.

This program is meant to be modified by the user BEFORE it is executed.
The first half of this program consists of routines that £ill pre-defined
variables (arrays or numeric variables) with values from data files, user
entry or DSP subroutine generated data. These predefined variables reflect
the data field(s) within this particular serial frame format.

The second half of this program consists of a subroutine that formats the
values within the predefined variables into this serial frame format. The
manner in which the predefined variables are formatted is discussed in the
comment section of the framing subroutine.

The subroutines following the framing subroutine are standard throughout
the frame generator programs. Not all of these subroutines are used. in a
particular frame generator. These subroutines are documented in the comment
section proceding the implementation section of each subroutine.
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This allows the user to have complete control and flexibility over data

field values and how they are generated. Each frame generator program is to
be used for a different frame format.

1
!
!
!
!
!
{ USER MODIFIABLE PARAMETERS
] .
I =0 ! Scratch variable.
MAX LEN = 1000 ! Maximum number of frames. Same value used in
- ! data field array dimensioning.
LEN =0 ! Default number of frames to generate.
dim CH(29,1000) - ! Chafinel field array.
dim CTRL(1000) 1 Control field array.
! Signal field array.

dim SIGL(1000)
1

prine usang Cef
print "CEPT 30 Channel FRAME GENERATORM

print

loop
input "Enter number of frames to be generated : ",LEN
exit if (LEN >= 1) and (LEN < MAX LEN)
print "VALUE OUT OF RANGE, RANGE = 1 ..";MAX 1EN;", RETRY"
end loop

thirkkkkkhkrkkhkhkhhkrkkkdhkhhkhkhhhhhkkhkhhhhhkhkhhkkhkhkkkkkhkhkkkdhkhkkkkkkhhkhhkkkhhkkhkksk
! Retrieve/Generate field data for frame(s)

!*******************************************************************************
R IR EXAMPLE N N R RS

! One channel of data is generated from dsp subroutines; tone and a_law

-

dim TempCH1 (1000) ! Dimensioned to MAX LEN
print

input "Enter the tone frequency(Hz) to be generated : ", Frequency
!

i use rms value to produce full range
i

VRMS = 4096 / sqgr(2) ! for A 1AW
Phase =0 °
SampFrequency = 8000

call Tone( VRMS, Frequency, Phase, SampFrequency, LEN, TempCH1l(*) )

call A law( LEN, TempCH1(*) )

! tranfer to appropriate row of channel array

!

for I = 0 to LEN-1
CH( 0, I ) = TempCH1{ I )

next I .

1

! Be sure to merge TONE and A IAW at end of test
!

RN RN RN R R R RN NN RN EXAMPLE RN RN RN R NN R RN RR N

.............................................................

Retrieve channels 2 through 30 data from files.

dim TempArray (1000) ! Dimensioned to MAX LEN elements.
print
for Channel”= 2 to 30

FileName$ = "ch30#data" & val$(Channel)
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print "Retrieving channel ";val$(Channel);" field data from ' :FileName$;"’"
call ReadArray( FileName$, LEN, TempArray(*) )

for I = 0 to IEN - 1 ]
CH( Channel-1, I ) = TempArray( I )
next I
next Channel
print

trepppprrreppnrpa bty EXAMPLE trrprpenrnrreprrrprrrrr et
! ) .

! Retrieve CONTROL field data from a text file.

1

print

FileName$ = "ch30#ctrl"

print "Retrieving CONTROL field data from ’";FileName$;"’"

call ReadArray( FileName$, LEN, CTRL({*) )
print

SRS NENR NS AR R R R RN ] EXAMPL E‘ !l!!!}!!!i!!!!!!!!i!!!!!!!!!!!!!
! Retrieve SIGNAL field data from a text file.

" print

FileName$ = "ch30#sigl"

print "Retrieving SIGNAL field data from ’";FileName$;"/"

call ReadArray( FileName$, LEN, SIGL(#*) )
print

call Generate 30ch( "ch30#file", LEN, CH(*), CTRL(*), SIGL(*) )

print
print "FRAME GENERATOR SUCCESSFULLY COMPLETED"

end ! main program

.PROGRAM SUBROUTINES 11l

...........................................................................

sub Generate 30ch( FileName$, Length, CH30(*), Contrecl(#*), Signal(%*) )

This routine will open the output file, generate the framed field
data, output the framed data to the output file, and close the output
file. Any fatal error encountered will be reported and program
execution will stop.

This subroutine reproduces the CEPT 30-channel frame structure (G.732).
A 30 channel frame consists of an 8 bit control field, 15 fields of
codec field data (8 bits), an 8 bit signal field and 15 more fields
of codec field data (8 bits). All fields consists of 8 bits, MSB to ILSBr

For example, if length = 1 and the CH30 array is filled with the

following values:

Gt 4 sm B e Gt G Bms b Bae bow S G b P

=== Channel 0..29 for 30 channels of data.
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‘—- This index represents a fiane ot data.

CH30( 0, 0) =1
CH30( 1, 0) = 2
CH30( 2, 0) =3
CH30( 3, 0) = 4
CH30( 4, 0) = 5
CH30( 5, 0) = 6
CH30( 6, 0) = 7
CH30( 7, 0) = 8
CH30( 8, 0) =9
CH30( 9, 0) = 10
CH30(10, 0) = 11
CH30(11, 0) = 12
CH30(12, 0) = 13
CH30(13, 0) = 14
CH30(14, 0) = 15
CH30(15, 0) = 16
CH30(16, 0) = 17
CH30(17, 0) = 18
CH30(18, 0) = 19
CH30(19, 0) = 20
CH30(20, 0) = 21
CH30(21, 0) = 22
CH30(22, 0) = 23
CH30(23, 0) = 24
CH30(24, 0) = 25
CH30(25, 0) = 26
CH30(26, 0) = 27
CH30(27, 0) = 28
CH30(28, 0) = 29
CH30(29, 0) = 30
Control( 0) = 255
Signal ( 0) = 255

The output file will be as follows:

1111111100000001
0000001000000011000001000000010100000110000001110000100000001001
000010100000101100001100000011010000111000001111111111110001000000010001
0001001000010011000101000001010100010110000101110001100000011001
0001101000011011000111000001110100011110;;

GLOBAL OUTPUTS:

wn m———————————= N0 glébal outputs are exported.
GLOBAL INPUTS:

" e no global inputs are imported.
SUEROUTINE PARAMETERS{

FileName$ —=———~—— A string containing the file pathname of the
output file.

Length -—-=-=—===— The. numbér of frames to be generated.
Rarge = 1..MAX LEN

CH30(%*) —————————~ Array id parameter containing 30 channels of pcm
data. This array must be dimensioned as a two(2)
dimension array prior to calling lhiis sul_outlne.
The first dimension holds the 3C time slot values ™
witile the second dimension represents the full

. frame values for one frame.

Control (*) —==—-—=- Array id parameter containing 8 bit (0..255)
control field data. This array must be
dimensioned as a single(l) dimension array
of 0 to MAX LEN elements.
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Signal (%) =—-~===-- Array id parameter containing 8 bit (0..255)
signal field data. This array must be
dimensioned as a single(l) dimension afray
of 0 to MAX LEN elements.

dim Buffer$([80]

call OpenFile( FileName$, €FilePtr )

for Frame 0 to Length-1

"

Buffer$

for Channel = 0 to 29
|
! Before the first channel put out the control field
|
if Channel = 0 then
call GetBitsMSB( Control( Frame ), 8, Buffer$ )
end if
' .
! Before the 16th channel put out the signal field.
!
if Channel = 15 then
call GetBitsMSB( Signal( Frame ), 8, Buffer$ )
end if

call GetBitsMSB( CH30( Channel, Frame ), 8, Buffer$ )

!
! output Buffer$ so that overflow will not occur
I
if Channel mod 8 = 0 then
output @FilePtr;Buffer$
Buffers = "¢
end if

next Channel
1

! The last frame of data ends with two ";" characters
1
if Frame = (Length-1) then
output €FilePtr;Buffer$;";;"
else
output @FilePtr;Buffer$;";"
end if
next Frame

i close the output file
!

assign @FilePtr,Error to *

subend
sub GetBltSMSB( Value, Number of bits, Buffer$ )

This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. The boolean values
are stripped from MSB ( most significant bit ) to LSB ( least
significant bit ). Example: decimal value 23 = "00010111", if
eight(8) bits are reguested in the <Number of_ bits> parameter.

Note: If the <Value> parameter is greater than the 2’s complement

range for the <Number of bits> parameter requested, the extra bits
withing the <Value> parameter are 1gnored and not put into the <Buffers$>
string parameter. .

GLOBAL OUTPUTS:

G b G Sam Fam bm Bem S 4w G S b b b S bom

------------- no global outputs are exported.
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GLOBAL INPUTS:

M e e no global inputs are imported.

Value -—====—wo-=- Integer parameter. Range = -32768..32767

Number of bits --- Size of the boolean representation of the
integer parameter. Range = 1..16

Buffer$ —-—-—-———=-- String parameter to which the boolean representation
is appended.

if (Number_ of bits < 1) or (Number of | bits > 16) then
call FGen Error( "GetBitsMSB: Number of bits<l or Number of bits>16" )
end if

if (Value < -32768) or (Value > 32767) then :
call FGen Error( "GetBitsMSB: Value<-32768 or Value>32767" )
end if

for I = (Number of bits-1) to 0 step -1
Buffer$ = BufferS & val$( bit( Value,I ) )
next I

subend

sub GetBitsLSB( Value, Number of bits, Buffer$ )

Gm tme 0o bor Smm Sms Som Gm bim G fmm G Sem S G e m Bm ek fim S t— G v Sma Grm G G S b G e

This routine retrieves the.bGolean representation of an integer
parameter and appends it to a strlng parameter. The boolean values
are stripped from LSB ( léast significant bit ) to MSB ( most
significant bit ). Example: decimal value 23 = "11101000", if
eight(8) bits are requested in the <Number of bits> parameter.

Note: 1f the <Value> parameter is greater than the 2’s complement.

range for the <Numker of bits> parameter requested, the extra bits
withing the <Valus» parametsr are ignored and not put into the <Buffers:
string parameter.

GLOBAL OUTPUTS:

e g no global outputs are exported.

R ettt no global inputs are imported.

Value ———======—== Integer parameter. Range = -32768..32767

Number of_bits --- Size of the boolean representation of the
integer parameter. Range = 1..16

Buffer$ ———=-——==- String parameter to which the boolean representation
is appended.

if (Number_of bits < 1) or (Number of bits > 16) then
call FGen Error( "GetBits1SB: Number of bits<l or Number of bits>16" )

end if

if (Value < =-32768) or (Value > 32767) then
call FGen_Error( "GetBitsLSB: Value<-32768 or Value>32767" )

end if
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for I = 0 to (Number of bits-1)
Buffer$ = Buffer$ & val$( bit( Value,I ) )
next I

subend

sub ReadArray( FileName$, Length, Array(*) )

This routine reads an ASCII text file of integer data (cne integer
per line ) into an array. Any errors found during file access are
reported and the program execution is stopped. If the file does not
contain Length number of integers, an error occurs and program execution
is stopped. -

GLOBAL OUTPUTS:

L no global outpﬁts are exported.

GLOBAL INPUTS:

M e no globéi.inputs are imported.

SUBROUTINE PARAMETERS:

FileName$ —-——-——-—- A 'string the containing file pathname of the file
to be read into the Array parameter.

Length ===——==-====- The number of integers to be read into the Array
parameter. Range = 1..32766 .

Array Array id. The integer values read from the file

are returned in this parameter. The array must
be dimensioned prior to calling this subroutine.
The array must be a single(l) dimensioned array.
The array indices are assumed to start at zero(0)
and stop at Length-l or greater than Length-1.

o om 8me bmm G bem G bmm Gt S G G G G fmm G fom fom Sw Gon G b om G Sme e b A fe S G S b

NO_ERROR =0

EOF = 101007
FILE _NOT FOUND = 100009
WRONG_FILE_TYPE = 101015
FILE_NOT ASSIGNED = 136
FILE_EXISTS = 275

assign €File, Error to FileName$
if Error <> NO_ERROR then

call FGen Error( "ReadArray: FILE ERROR rngFileName$&"’ "&errm$ (Error) )
end if

for Index = 0 to Length-1
enter @File,,Error; Array(Index)
if Error <> NO_ERROR then
if Error = EOF then
call FGen Error( "ReadArray: MORE DATA EXPECTED FROM ‘"&FileNameS$&"’" )
else
call FGen Error("ReadArray: FILE ERROR tmgFileName$&"’ "&errm$ (Error))
end if :
end if
next Index

subend

sub OpenFile( FileName$, @FilePtr )

!

: .

! _This routine opens an ASCII text file for output. If the file already
! exists, the user is prompted for overwrite. If the file does not exist,
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the file is created. If any other file error occurs, the error is reported
to the CRT and program execution stops.
GLOBAL OUTPUTS:

L no global outputs are exported.

------------- no global inputs are imported.
SUBROUTINE PARAMETERS:

FileName$ —-===-v———- A strjing containing the file pathname of the
outpit text file.

@FilePtr -——————==-= The ‘@’ file pointer. If the file is opened,
this pointer may be used by output statements
to write data to the file. '

Ge Gmr Gum B e == fum Gm b S Pm fom Sev dee fem S G G $om fme Pae Pue
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NO_ERROR =0

EOF = 101007
FILE NOT_FOUND = 100009
WRONG_FILE TYPE = 101015
FILE NOT ASSIGNED = 136
FILE EXISTS = 275

assign @FilePtr, Error to FileName$;write,new
if Error <> NO_ERROR then
if Error = FILE_EXISTS then
- print
print "The file ‘";FileName$;"’ already ex1sts."
print "Do you want to write over this file (yes or no)?"
input Answer$
if lwcS(Answer$[1;1]) = "y" then
assign @FilePtr,Error to FileName$; write
if Error <> NO_ERROR then
call FGen Error("OpenFile: FILE ERROR ‘"&FileName$&"’ "&errm$ (Error))
end if
else ! don’t want to write over file
call FGen_Error( "OpenFile: USER STOPPED PROGRAM" )
end if
else ! file error of some sort
call FGen Error( "OpenFile: FILE ERROR ‘"&FileName$&"’ "&errm$(Error) )
. end if
end if

subend

sub PrintBits( Value, Number of bits )

This routine prints the boolean representation of an integer
parameter to the current printer device. The boolean values are
prlnted from MSB ( most significant bit ) to ISB ( least
51gn1f1cant bit ). Example: decimal value 23 = "00010111", if
eight(8) bits are requested in the <Number of bits> parameter.

GLOBAL OUTPUTS:

et no global outputs are exported.

" e no global inputs are imported.

Gie e Sums Gmm fum b G Gem G Biw v See G G o b O Sme S

Value =—=—====—-cw—- Integer parameter. Range = -32768..32767
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Number of_bits --- Size of the boolean representation of the’
integer parameter. Range = 1..16

Ovm o tme tum

if (Number of bits < 1) or (Number of bits > 16) then

call FGen Error( "PrintBits: Number of bits<l or Number_ of bits>16" )
end if
if (Value < -32768) or (Value > 32767) then

c311 Foen Error( "PrintBits: Value<-32768 or Value>32767" )
end if

Buffers = ""

for I = (Number_ of bits-1) to 0 step -1 ’
BufferS = Buffer$ & val$( bit( vValue,I ) )

next I '

print Value,Buffer$

subend

sub FGen Error( Err_msg$ )

This routine reports an error message from the Err msg$ string
parameter and stops program execution. This routine attempts to
report the error on the printer device and if this is not possible,
the printer device is reset to the CRT and the error is reported.
GLOBAL OUTPUTS:

M cmem e no global outputs are exported.
R no global inputs are imported.

Err msg$ -—-=-=-——- String variable containing error message. This
message is sent to the printer device.

7
3
E
2
:

dim Default_output$[80]
Default output$ = " /dev/crt¥&crt$
Device = 4 ! status value of an HFS device node

status Default output$;Error,Opened,Type

if Type=Device then assign €Output_error,Error to Default_putputs;write,shared'

if not Error and Type = Device then
output @output_error;Err msg$

else
printer is *
print "The default error reporting device for FGen Error is not available,”
print "the printer destination has been reset to the CRT."
print Err_msg$

end if

stop

subend

................................................................................

111

1! MERGE USER SUBROUTINES HE
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111 \
1t !



4,967,412
57 58

/TELECOM/GEN/FRAME HDLC " Rev 3.0

FRAME GENERATOR for the HDIC (X.25) frame structure

Copyright Hewlett-Packard 1987. All Rights Reserved.

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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To add other DSP subroutines, simply type in the following BTBasic commands
at the command line:

edit 9999 ! This places the edit cursor at the last line.
merge "file id" ! Merge the "file id" source at the current edit line.

This program is meant to be modified by the user BEFORE it is executed.
The first half of this program consists of routines that fill pre—defined
variables (arrays or numeric variables) with values from data files, user
entry or DSP subroutine generated data. These predefined variables reflect
the data field(s) within this particular serial frame format.

]

[}

]

'

]

1

]

]

]

]

]

1

[

i

1

!

! The second half of this program consists of a subroutine that formats the
! values within the predefined variables into this serial frame format. The
| manner in which the predefined variables are formatted is discussed in the
! comment section of the framing subroutine.

1 . .

! The subroutines following the framing subroutine are standard throughout
! the frame generator programs. Not all of these subroutines are used in a-

! particular frame generator. These subroutines are documented in the comment
| section proceding the implementation section of each subroutine.

!

!

t

]

]

]

1

]

1
I

This allows the user to have complete control and flexibility over data
field values and how they are generated. Each frame generator program is to
be used for a different frame format.

USER MODIFIABLE PARAMETERS

Scratch variable.

(L}
[
(=]
o
o

MAX LEN Maximum number of frames. Same value used in
! “data field array dimensioning.
LEN =0 Default number of frames to generate.

dim CTRL(1000)
dim ADDR(1000)
dim INFO(32766)

!

|

]

T

! Control field array.

! Address field array.

! Information field array.
! »rav id parameter containing the HDIC

! information field data. This array must be
1 .

i

]

!

1

1

!

!

1

]

1

! dimensioned as a single(l) dim
! of 0 to MAX_IKFC elexments. Although thsz Ai3drz
and Control arrays have each element placed in
a frame, the Info array can have any number of
! elements placed in a frame. The values in the
info array are placed in the INFORMATION field
of the HDIC frame until an integer value of -1

! is encountered in the sequence of elements .in

! the Info array. The number of elements in the -
Info array does NOT correspond to the number of

! elements in the Address or Control field arrays.




’ 50 4,967,412 , 60
print using "€" '
print "HDLC FRAME GENERATOR"
print
print

loop _
input "Enter number of frames to be generated : ",LEN
exit if (LEN >= 1) and (LEN < MAX LEN)

print "VAIUE OUT OF RANGE, RANGE = 1 ..";MAX LEN;", RETRY"
end loop

SERERERESERREE RN NRNNENNE EXAMPLE SRR R RN R RN AR RN RN

....................................................

]
! Retrieve ADDRESS field data from a text file.
]

print

FileName$ = "hdlc#addr"

print "Retrieving ADDRESS field data from tn:FileName$:"’'"
call ReadArray( FileName$, LEN, ADDR(*) )

print

BEREEREEEE R RN R R R RN N N EXAMPLE !!l‘!!!!!!llIllllll||l||illll|lll

....................................................

1
! Retrieve CONTROL field data from a text file.
]

print

FileName$ = "hdlc#ctrl"

print "Retrieving CONTROL field data from 'm;FileName$;"’'"
call ReadArray( FileName$, LEN, CTRL(*) )

print

VILAIIELEEILEL NIl EXAMPLE iiitrrrrnnnennnninnninnnnitiin
]

| Retrieve INFORMATION field data from a text file.

1

print

FileName$ = "hdlc#info”

print "Retrieving INFORMATION field-data from 7% :FileName$;" /"

call ReadInfo( FileName$, LEN, INFO¢*) )
print

call Generate_hdlc( "hdlc#file", LEN, ADDR(*), CTRL(*), INFO(%*) )

print

print "FRAME GENERATOR SUCCESSFULLY COMPLETED"

end ! main program

...............................................................
FR R R R R R RER R

11
e PROGRAM SUBROUTINES
1i
111
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sub Generate_hdlé( FileName$, length, Address(*), Control(*)}, Inéo(*) )

!
!
!
!
!
f
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
1
!
!
!
!
!
!
!
!
1
!
1
1
'
1
'
!
!
1
!
!
!
!

This routine will open the output file, generate the framed field
data, output the framed data to the output file, and close the output
file. Any fatal error encountered will be reported and program
execution will stop.

The HDLC frame structure consists of three user defined data fields.
The first two fields, ADDRESS and CONTROL are simply 8 or 16 bit boolean
data fields with a bit order of LSB to MSB. The INFORMATION field consists
of any number of 8 bit boolean data, MSB to LSB. The ADDRESS and CONTROL
arrays have each element contain a data value for each frame, the INFORMATION
array contains a sequence of 8 bit values (0..255) followed by the integer
value of -1. This allows the user to define any number of 8 bit boolean
data values for the INFORMATION field within an HDIC frame.

HDIC bit stream:

FILAG : ADDRESS : CONTROL: FCS: FLAG
FLAG : ADDRESS : CONTROL : INFORMATION : FCS : FLAG

Where:
FLAG = "01111110" bit pattern
ADDRESS = 8 or 16 bits
CONTROL = 8 or 16 bits
INFORMATION = N number of octets(8 bit words), N is an integer value
FCS = Frame Check Sequence (calculated from ADDRESS, CONTROL
and INFORMATION fields).
EXAMPLE:

Generate one frame of HDLC from the following data within the field data
arrays:

Address(0) = 168
Control (0) = 85
Info(0) =1
Info(1) =2
Info(2) =3
Info(3) = 4
Info(4) = -1

Froduces the following cutput file:
GLOBAIL OUTPUTS:

L et no global outputs are exported.

Sttt no global inputs are imported.

FileName$ —-------- String containing file pathname of the output
. file.
Length —-=-—->-==—=- The number of frames to be generated.

Range = 1..MAX LEN

Address(*) ------- Array id parameter containing the HDIC
address field data. This array must be
dimensioned as a single(l) dimension array
of 0 to MAX LEN elements prior to calling
this subroutine.

Control (*) =--—--—-—- Array id parameter containing the HDIC
control field data. This array must be
dimensioned as a single(l) dimension array
of 0 to MAX LEN elements prior to calling
this subroutine.
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Info(*) =——=—=—=w--— Array id parameter containing the HDLC
information field data. This array must be
dimensioned as a single(l) dimension array
of 0 to MAX INFO elements. Although the Address
and Control arrays have each element placed in
a frame, the Info array can have any number of
elements placed in a frame. The values in the
Info array are placed in the INFORMATION field
of the HDLC frame until an integer value of -1
is encountered in the sequence of elements in
the Info array. The number of elements in the
Info array does NOT correspond to the number of
elements in the Address or Control field arrays.

= Bus b b Bme B foe $s e S B e G S=w Do

dim Buffer$[80], FLAGS([8]

FIAGS = mQ1111110"
MAX BUFFER SIZE = 60
ADDRESS SIZE =8
CONTROL_SIZE =8

call OpenFile( FileName$, €FilePtr )

InfoCount =0
for Frame = 0 to Length-1l
FirstBuffer = 1 ! Boolean used to output opening flag
Buffer$ = nn ! Initialize output buffer
BitCount =0 ! Counter for frame bits
TransCount = 0 ! Transparency bit counter
CRC2 =0 ! Second CRC for FCS calculation

BitCount = BitCount + ADDRESS_SIZE

sl wlZitsLEB{ aduress{ Jrale 5, ~CLRESS %Lzﬂ, ai.ery )

BitCount = BitCount + CONTROL_SIZE
call GetBitsLSB( Control( Frame ), CONTROL SIZE, Buffer$ )

loop
exit if Info( InfoCount ) = =1

BitCount = BitCount # 8 .
call GetBitsMSB( Info( InfoCount ), 8, Buffer$ )

InfoCount = InfoCount + 1

if len( Buffer$) > MAX BUFFER SIZE then
call ReadyForoOutput( “TransCount, CRC2, Buffer$ )

if FirstBuffer then
FirstBuffer = 0
output @FilePtr;Flag$;:Buffer$
else
output @FilePtr;Buffers$
end if
Buffers = ""
end if
end loop
1

! skip end of frame marker (-1) in info array
!

InfoCount = InfoCount + 1

call ReadyForOutput{ TransCount, CRC2, Buffer$ )
if FirstBuffer then

FirstBuffer = 0

output @FilePtr;Flag$;Buffer$
else

output €FilePtr;Buffers$

end if
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Bufferss""
1
! BitCount 16 15 14 1 16 12 5
! calculate CRC for [X *(X +X +X +.o...4X+ D)X+ X +X+ 1)
]
CRC1 = bti("1111111111111111")

o]

r I =1 to BitCount | call CRC( 0, CRC1 ) | next I

16 16 12 5
Calculate CRC for [X *(frame bits)]/(X + X + X + 1)
where the frame bits are from the last bit of the opening flag to the
first bit of the frame crc word, exculsive.

or I =1to 16 | call CRC( 0, CRC2 ) | next I

bt 1= ) 4em tam t b b 9= [y

Frame Check Sequence calculation from the two base CRC’s
call GetBitsMSB( bincmp( bineor( CRC1, CRC2 ) ), 16, Buffer$ )
call ReadyForOutput( TransCount, CRC2, Buffer$ )

1

! The last frame of data endsswith two ";" characters
1 .- .
if Frame = (Length-1) then
output @FilePtr;Buffer$;FLAGS;:"; ;"
else
output @FilePtr;Buffer$;FLAGS;";"
end if
next Frame

1

! close the output file

1

assign €FilePtr,Error to *

subend

sub ReadyForoutput( TransCount, CRC2, Buffer$ )

This routine does transparency bit checking and calculates the next
CRC2 value for each bit in the <Buffer$> parameter, '
GLOBAL OUTPUTS:

Lttt no global outputs are exported.
GLOBAL INPUTS:
L no global inputs are imported.

SUBROUTINE PARAMETERS:

TransCount —-=-=-=—-- Integer parameter. Range = 0..5

CRC2 ——=———===———— Integer parameter. Range = -32768..32767

Buffer$ -——-—————-- String parameter containing the latest output
buffer.

dim Temp$[80]
Temp$ = "n
if (TransCount < 0) or (TransCount > 5) then

call FGen Error( "ReadyForOutput: TransCount<0.or TransCount>5" )
end if
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if (CRC2 < -32768) or (CRC2 > 32767) then
call FGen_Error( "ReadyForoutput: CRC2<-32768 or CRC2>32767" )
end if

for I = 1 to len( Buffers )
Hbit = val ( Buffer${I:;1] )
Temp$ = Temp$ & Buffers{I;l)]
1
! Insert transparency bit if a sequence of five ones is found.
]

if Hbit then t "i" found, increment transparency count

TransCount = TransCount + 1

else . t "ot found, reset transparency count
TransCount = 0
end if

if TransCount = 5 then ! Insert transparency bit

TransCount = 0

call CRC{ Hbit, CRC2 )
next I

Buffer$ = Temp$

subend

sub CRC( Ibit, Checksum )
1

This routine calculates a the next CRC (Cyclic Redundancy Check)
using <Checksum> as the previous CRC register value and <Ibit> as the
next input boolean value.

GLOBAL OUTPUTS:

M e — e e no global outputs are exported.
GLOBAL INPUTS:

" e no global inputs are imported.
SUBROUTINE PARAMETERS:

Ibit —=—=m=—m———— Boolean parametér. Range = 0..1

Checksum —-—=-——=-—--- Integer parameter. Range = -32768..32767

The generating polynomial = x16 + x12 + x5 + 1

if (Ibit < 0) or (Ibit > 1) then
call FGen Error( "CRC: Ibit<0 or IBit>1" )
end if
if (Checksum < =-32768) or (Checksum > 32767) then
call FGen Error( "CRC: Checksum<-32768 or Checksum>32767" )
end if

bit( Checksum, 15 )

HighBit =

X12 = HighBit exor bit( Checksum, 11 )
X5 = HighBit exor bit( Checksum, 4 )
X0 = HighBit exor Ibit



4,967,412
69 70
Checksum = shift( Checksum, -1)
call SetBit( Checksum, 12, X12 )
call SetBit( Checksum, 5, 5 )
call SetBit( Checksum, O, 0)

subend

sub SetBit( Value, BitPosition, Sbit )

This routine sets a bit position within an integer variable to
the <Sbit> value (0 or 1).
GLOBAL OUTPUTS:

L Rttt td no global outputs are exported.

"M e nc global inputs are imported.

SUBROUTINE PARAMETERS
Value =======—=c=-= Integer parameter. Range = -32768..32767
BitPosition ------ P051tlon of the bit to be set. Range = 0..15
Sbit —-———————————- Set the bit in <Value> at fBltposition to the

boolean value in <Sbit>.

G 4mm G Fm Sum Pum Gme fum G Sum bew G G St Pe S Gmm bmm S Sme G G

if (BitPosition < 0) or (BitPosition > 15) then
call FGen_Error( "SetBit: BitPosition<0 or BitPosition>15" )
end if a

if (Sbit < 0) or (Sbit > 1) then
call FGen Error( "SetBit: Sbit<0 or SBit>1" )
end if

if (Value < =-32768) or (Value > 32767) then
call FGen Error( "SetBit: Value<-32768 or Value>32767" )
end if

if BitPosition < 15 then
if Sbit = 0 then
Value = binand( Value, bincmp(2~BitPosition) )

else
Value = binior( Value, 2*BitPosition )
end if
else
if Sbit = 0 then
Value = binand( Value, 32767 )
else
Value = binior( Value, =-32768 ).
end if
end if
subend

sub ReadInfo( FileName$, Length, Array(*) )

This routine reads an ASCII text file of INFORMATION field data- (one
integer per line ) into an array until End-Of-File occurs. The number of
requested frames is passed through the <Length> parameter.

If the number of frames read from the file (each seqguence of Info field
values is terminated by a -1 integer value) does not equal the number
of requested frames (<Length>‘parameter), an error is reported and
program execution is stopped.

S
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If a file error occurs during this subroutine an error is reported
and program execution is stopped. .

If more than 32766 integers are read from the file an error is
reported and program execution is stopped.

A e it no global outputs are exported.

GLOBAL INPUTS:
MM e no global inputs are imported.
SUBROUTINE PARAMETERS:

FileName$ ====—wm——= A string containing the file pathname of the file
to be read into the <Array> parameter.

Length —==we=—me—-e-- The requested number of frames parametef.
Range = 1..32766.

Array Array id. The integer values read from the file
are returned in this parameter. The array must
be dimensioned as a single(l) dimensioned array
prior to calling this subroutine.

The array indices range from 0 to 32766.

NO_ERROR =0

EOF = 101007
FILE NOT FOUND = 100009
WRONG_FILE TYPE = 101015
FILE NOT ASSIGNED = 136
FILE EXISTS = 275
END OF_ SEQUENCE = -1
FrameCount =0
Index =0

assign @File, Error to FileName$
if Error <> NO.ERROR then

call FGen Error( "ReadFile: FILE ERROR ’"&FileName$&"’ "&errms$(Error) )
end if

loop :
enter @File, ,Error; Array(Index)

exit if Error = EOF

if Error <> NO_ERROR then
call FGen Error("ReadInfo: FILE ERROR ’"&FileName$&"’ "&errm$ (Error))
end if ’

if Array(Index) = END OF SEQUENCE then
FrameCount = FrameCount + 1
if FrameCount > Length then
call FGen_ Error("ReadInfo: # REQUESTED FRAMES <> # FRAMES IN INFO FILE")
end if
end if

Index = Index + 1

if Index > 32766 then
call FGen_Error("ReadInfo: ATTEMPT TO READ MORE THAN 32766 ELEMENTS")
end if

end loop

subend N
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sub GetBitsMSB( Value, Number of bits, Buffer$ )
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This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. The boolean values
are stripped from MSB ( most significant bit ) to ILSB ( least
significant bit ). Example: decimal value 23 = "00010111", if
eight(8) bits are requested in the <Number of bits> parameter.

Note: If the <Value> parameter is greater than the -2's complement

range for the <Number of bits> parameter requested, the extra bits
withing the <Value> parameter are ignored and not put into the <Buffers>
string parameter.

GLOBAL OUTPUTS:

L no global ocutputs are exported.

" e e—————— no global inputs are imported.

Value «====—==w—-- Integer parameter. Range = =-32768..32767

Number of bits --- Size of the boolean representation of the
integer parameter. Range = 1..16

Buffer$ —-——-——----- String parameter to which the boolean representaticn
is appended.

if (Number_of bits < 1) or (Number of bits > 16) then
call FGen Error( "GetBitsMSB: Number of bits<l or Number of bits>16" )
end if

if (Value < -32768) or (Value > 32767) then
call FGen Error( “GetBitsMSB: Value<-32768 or Value>32767" )
end if

for I = (Number of bits-1l) to 0 step -1
Buffer$ = Buffer$ & val$( bit( Value,I ) )
next I

subend

sub GetBitsISB( Value, Number-of bits, Buffer$ )

S e b e b b b
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This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. The boolean values
are stripped from ILSB ( least significant bit ) to MSB ( most

significant bit ). Example: decimal value 23 = "11101000", if
eight (8] bits are regquested in the <Number of bits> parameter.
Sotes o Lhe <Value -« parameter §s gieater Than e e Cowmplotent

fange for the <Number_ of_bits> parameter requested, the extra bits

withing the <Value> parameter are ignored and not put into the <Buffer$>
string parameter. .

GLOBAL OUTPUTS:

e et no global outputs are exported.
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M e no global inputs are imported.

vValue —-——==——=—=== Integer parameter. Range = -32768..32767

Number of bits --- Size of the boolean representation of the
integer parameter. Range = 1..16

Buffer$ -----——---- String parameter to which the booclean representation
is appended.

s taw b b Gaw b G b Ge S dw G S S

if (Number of bits < 1) or (Number of bits > 16) then

call FGeh Error( "GetBitsLSB: Number of bits<l or Number of bits>16" )
end if

if (Value < -32768) or (Value > 32767) then .
call FGen Error( "GetBitsLSB: Value<~32768 or Valuée>32767" )
end if
for I = 0 to (Number of bits-1)
Buffer$ = Buffer$ & val$( bit( value,I ) )
next I

subend

sub ReadArray( FileName$, Length, Array(*) )

This routine reads an ASCII text file of integer data (one integer
per line ) into an array. Any errors found during file access are
reported and the program execution is stopped. If the file does not
contain Length number of integers, an error occurs and program execution
is stopped.

GLOBAL OUTPUTS:

" e no global outputs are exported.

GLOBAL INPUTS:
it no global inputs are imported.

SUBROUTINE PARAMETERS:

tam B G Bm Gim Bem bem fe e b= Sn G Gmr Sum bam G bem A S b G

FileName$ --——--=-——- 2 string the containing file pathname of the file
Loobe read inteo Ui Socay pecanweter.
Length --=—==eccwe=- The number of integers to be read into the Array

parameter. Range = 1..32766

Array Array id. The integer values read from the file
are returned in this parameter. The array must
be dimensioned prior to calling this subroutine.
The array must be a single(l) dimensioned array.
The array indices are assumed to start at zero(0)
and stop at Length-1 or greater than Length-1.

G bem Bem G G A b G B b fme G soo

NO_ERROR =0

EOF = 101007
FILE NOT FOUND = 100009
WRONG_FILE TYPE = 101015
FILE NOT ASSIGNED = 136

FILE EXISTS 275
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assign @File, Error to FileName$
if Error <> NO ERROR then
call FGen Error( "ReadArray: FILE ERROR ’‘"&FileName$&"’ ngerrm$ (Error) )’
end if

78

for Index = 0 to Length-1l
enter @File,,Error; Array(Index)
if Error <> NO_ERROR then
if Error = EOF then
call FGen Error( "ReadArray: MORE DATA EXPECTED FROM rngFileName$S&" /" )
else
call FGen Error ("ReadArray: FILE ERROR ‘"&FileName$&"’ "serrm$ (Error))
end if
end if
next Index

subend
sub OpenFile( FileName$, €FilePtr )
]

This routine opens an ASCII text file for output. If the file already
exists, the user is prompted for overwrite. If the file does not exist;
the file is created. 1If any other file error occurs, the error is reported
to the CRT and program execution stops.

GLOBAL OUTPUTS:

" cecane——a———— no global outputs are exported.

GLOBAL INPUTS:
M e no glcobal inputs are imported.
SUBRCUTINE PARAMETERS:

FileName$§ =-—======== A string containing the file pathname of the
output text file.

EFiiePlr —m————————- the @’/ file pointer. If the file is openéd,
this peointer may be used by output statements
to write data to the file.
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NO_ERROR =0

EOF = 101007
FILE NOT_FOUND - = 100009
WRONG_FILE TYPE = 101015
FILE NOT_ASSIGNED = 136
FILE EXISTS = 275

assign @FilePtr, Error to FileName$;write, new
if Error <> NO_ERROR then
if Error = FILE EXISTS then
print
print "The file ’";FileName$;"’ already exists."
print "Do you want to write over this file (yes or no)?"
input Answer$
if lwc$(Answer$(1;1]) = "y" then
assign @FilePtr,Error to FileName$; write -
if Error <> NO_ERROR then
call FGen Error("OpenFile: FILE ERROR 'vgFileName$&" ! "&errm$ (Error))
end if
else ! don‘t want to write over file
call FGen Error( "OpenFile: USER STOPPED PROGRAM" )
end if
else ! file error of some sort
call FGen Error( "OpenFile: FILE ERROR rvgFileName$&"’ "&errm$ (Error) )
end if
end if

subend



4,967,412
79 80

sub PrintBits( Value, Number of bits )

This routine prints the boolean representation of an integer
parameter to the current printer device. The boolean values are
prlnted from MSB ( most significant bit ) to LSB ( least
significant bit ). Example: decimal value 23 = "00010111%, if
eight (8) bits are requested in the <Number of bits> parameter°

GLOBAL OUTPUTS:

N e no global outputs are exported.
" e ———— no global inputs are imported.

Value =-=—————=~=—= Integer parameter. Range = -32768..32767

Number of bltS -—- Size of the boolean representation of the
integer’ parameter. Range = 1..16
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if (Number of bits < 1) or (Number of bits > 16) then
call FGen Error( "PrintBits: Number of bits<l or Number of bits>1lé6" )
end if

if (Value < -32768) or (Value > 32767) then
call FGen_Error( "PrintBits: Value<-32768 or Value>32767" )
end if
Buffer$ = *"
for I = (Number of bits-1) to 0 step -1
Buffer$ = BufferS & val$( bit( value,I ) )
next I -
print Value,Buffer$

subend

sub FGen_Error( Err_msg$ )

This routine reports an error message from the Err_msg$ string
parameter and stops program execution. This routine attempts to
report the error on the printer device and if this is not possible,
the printer device is reset to the CRT and the error is reported.

GLOBAL OUTPUTS:
e no global outputs are exported.

it no global inputs are imported.

Err _msg$ ----———- String variable containing error message. This
message is sent to the printer device.

O Bem e b fam S bm G Bam Pom G fma G $em s $mm G Bem $e Som P

dim Default output$([80]
Default output$ "/dev/crt"&crts
Device = 4 ! status value of an HFS device node
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status Default output$;Error,Opened,Type
if Type=Device then assign @Output error,Error to Default outputs ;write,shared

if not Error and Type = Device then
output €output error;Err_msg$
else
printer is *
print "The default error reporting device for FGen Error is not available,"
print "the printer destination has been reset to the CRT."
print Err_msg$

end if

stop
subend
!!!!!!!!i!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'!!!!!!!!!!!!!!!!!!!!!!!!!!!1!!r'”!
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/TELECOM/GEN/FRAME _IOM , Rev 3.0
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IOM FRAME GENERATOR

This program will generate framing data for the Siemens IOM protocol to be
used as input for the PCF Generator Tool

Copyright Hewlett-Packard 1987. All Rights Reserved.
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To add other DSP subroutines, simply type in the following BTBasic commands
at the command line:

edit 9999 ' ! This places the edit cursor at the last line.(
merge "file ig" ! Merge the "file id" source at the current edit line.

This program is meant to be modified by the user BEFORE it is executed.
The first half of this program consists of routines that fill pre-defined
variables (arrays or numeric variables) with values from data files, user
entry or DSP subroutine generated data. These predefined variables reflect
the data field(s) within this particular serial frame format.

The second half of this program consists of a subroutine that formats the
values within the predefined variables into this serial frame format. The
manner in which the predefined variables are formatted is discussed in the
comment section of the framing subroutine.

The subroutines following the framing subroutine are standard throughout
the frame generator programs. Not all of these subroutines are used in a
particular frame generator. These subroutines are documented in the comment
section proceding the implementation section of each subroutine.
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This allows the user to have complete control and flexibility over data
field values and how they are generated. Each frame generator program is to
be used for a different frame format.

o R X

USER MODIFIABLE PARAMETERS
=0 ! Scratch variable.
MAX LEN = 1000 ! Maximum number of frames. Same value used in
- ! data field array dimensioning.
LEN =0 ! pefawlt number of frames to generate.
dim B1(1000) ! Channel Bl field array. (max elements = 32766)
dim B2(1000) ! Channel B2 field array. (max elements = 32766)
dim MONI (1000) ! Monitor field array. (max elements = 32766)
dim D(1000) ! Channel D field array. (max elements = 32766)
Aim C I/[3100N) !t ¢/I field array. (max elements = 32766)
dim Tf(lOOO) ! T and E fields array. (max elements = 3276€6)

print using "e"

print "IOM FRAME GENERATOR"
print

print

loop
input "Enter number of frames to be generated : ",LEN
exit if (LEN >= 1) and (LEN < MAX LEN)
print "VALUE OUT OF RANGE, RANGE = 1 ';MAX LEN;", RETRY"
end loop

rrprrerrrernannnnerintitll EXAMPLE !!1!!!!!!!!!!!!!!!!!!!!!!!!!1!!!
! pata field Bl is generated from dsp subroutines; tone and mu_law

prlnt
1nput "Enter the tone frequency(Hz) to be generated : ", Frequency

! use rms value to produce full range
|

VRMS = 8159 [/ sgr(2) ! for MU_LAW
Phase =0
SampFrequency = 8000

call Tone( VRMS, Frequency, Phase, SampFrequency, LEN, B1(*) )
call MU_law( LEN, B1(¥*) )

Be sure to merge TONE and MU IAW at end of test

PERUIOILILIEIEE I NIl EXAMPLE  LITIIUELNIIIIEIIIIIIt it

.............................

1
! Retrieve B2 field data from a text file.
[}

print

FileName$ = "iom#b2"

print "Retrieving B2 field data from ‘";FileName$;"’"
call ReadArray( FileName$, LEN, B2(%*) )

print

PLILIINIUEEIIANIINIIIEIINEl EXAMPLE  1EIUIINEIIIIL I I i

.................................

Retrieve MONITOR field data from a text file.

print

FileName$ = "“iom#moni"

print "Retrieving MONITOR field data from ‘";FileName$;"/"
call ReadArray( FileName$, LEN, MONI(%*) )

print
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TrrprprbrrILL LI ILLE LIl EXAMPLE  Liprrrpnanptapreaniiniineelieny
1
! Retrieve D field data from a text file.

1

print

FileName$ = "iom#d" :

print "Retrieving D field data from ‘";FileName$;"’"

call ReadArray( FileName$, LEN, D(*) )

print

TRLRLERLELILL LIyttt EXAMPLE  LHipiiptrnrnnannnpeninnniiagty
]

! Retrieve C/I field data from a text file.

1

print

FileName$ = "iom#c_i" )

print "Retrieving C/I field data from ’";FileName$;"’"

call ReadArray( FileName$, LEN, C_I(*) )

print

L N N R RN EXAMPLE RN NN NN RN DAY

! Retrieve T and E field data from a text file.

print

FileName$ = "iom#te"

print "Retrieving T & E field data from ’";FileName$;"*v

call ReadArray( FileName$, LEN, TE(*) ).
print

call Generate iom( "iom#file",LEN,B1(*),B2(*),MONI(*),D(*),C_I(*),TE(*) )
print
print "FRAME GENERATOR SUCCESSFULLY COMPLETED"

end ! main program

prpprrererersreissssrssani it
it PROGRAM SUBROUTINES
5y
!

................................................................................

sub Generate iom( FileNames,Lengtp,Bl(*),B2(*),Monitor(*),D(*),q_I(*),TE(*) )

€

This routine will open the output file, generate the framed field
data, output the framed data to the output file, and close the output
file. Any fatal error encountered will be reported and program
executisn will stop

An IOM frame is shown below:
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-’~_— e w ceem N CsamEe Al e L 8 e et — ey W e e i em st e s > reama . -
| Bl [ B2 | MONITOR | DJ|cC/I|T]|E

4 " -+
+ v T e

The first three fields consists of eight bits, MSB first, LSB last..
Communication channels are the Bl, B2, and D. The MONITOR field is used
to signal line termination and error rate information. The C/I field
(command/indicate) is used to control message flow and is four bits wide.
The D channel is two bits long and the T and E are a single bit each.

GLOBAL OUTPUTS:

L mindaiet bttt no global outputs are exported.

M e no global inputs are imported.
SUBROUTINE PARAMETERS:

FileName$ -———-—--- A string containing the file pathname of the
output file.

Iength =——=—==—===—- The number of frames to be generated.
Rarge = 1..MAX LEN

Bl(*) ===————————— Array id parameter containing Bl channel field
. data. Each element is sent in its boolean
representation to the output file as part of a
frame. Must be dimensioned prior to calling this
routine, single dimension 1..32766.

B2 (%) =~wm————————— Array id parameter containing B2 channel field
data. Each element is sent- in its boolean
representation to the output file as part of a
frame. Must be dimensioned prior to calling this
routine, single dimension 1..32766.

Monitor(*) =—————- Array id parameter containing MONITOR field data.
Each element is sent in its boolean )
representation to the output file as part of a
frame. Must be dimensioned prior to calling this
routine, single dimension 1..32766.

D(*) =———em——————— Array id parameter containing D channel field
data. Each element is sent in its boolean
representation to the output file as part of a
frame. Must be dimensioned prior to calling this
routine, single dimension 1..32766.

C I(*) =—=m=———m——— Array id parameter containing C/I field data.
Each element is sent in its boolean
" representation to the output file as part of a
frame. Must be dimensioned prior to calling this
routine, single dimension 1..32766.

TE(%*) ==—————————— Array id parameter containing T and E field data.
Both T and E bits are encoded in each element of
this array. Bit 0 is the E bit, while Bit 1 is
the T bit. Examples: .

TE(0) = 0, T=0 and E=0
TE(0) = 1, T=0 and E=1
TE(0) = 2, T=1 and E=0
TE(0) = 3, T=1 and E=1

Each element is sent in its boolean
representation to the output file as part of a
frame. Must be dimensioned prior to calling this
routine, single dimension 1..32766.
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dim Buffer${80] .
call OpenFile( FileName$, @FilePtr )

for Frame = 0 to Length-l

Buffer$ = "

call GetBitsMSB( Bl(Frame), 8, Buffer$ )

call GetBitsMSB( B2(Frame), 8, Buffer$ )

call GetBitsMSB( Monitor(Frame), 8, Buffer$ )

call GetBitsMSB( D(Frame), 2, Buffer$ y

call GetBitsMSB( C_I(Frame), 4, Buffer$ )

call GetBitsMSB( TE(Frame), 2, Buffers$ )

i .

! The last frame of data ends with two ";" characters

1
if Frame = (Length-1) then
output @FilePtr;Buffer$;";;"
else
output @FilePtr;Buffer$;";"
end if
next Frame

]
! close the output file
1

assign @FilePtr,Error to #*

subend

sub GetBitsMSB( Value, Number of bits, Buffer$ ), ~

This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. .The boolean values
are stripped from MSB ( most significant bit ) to ISB ( least
significant bit ). Example: decimal value 23 = "00010111", if

"eight(8) bits are requested in the <Number of bits> parameter.

Note: If the <Value> parameter is greater than the 2’s complement
range for the <Number of_bits> parameter requested, the extra bits

w1th1ng the <Value> parameter are ignored and not put into the <Buffer$>
string parameter.

GLOBAL OUTPUTS:

ittt no global outputs are exported.

HH e no gliokal inputs are imported.

Value —-—=——==—==-- Integer parameter. Range = -32768..32767

Number_of bits --- Size of the boolean representation of the
integer parameter. Range = 1..16

Buffer$ ---—-—-=--=- String parameter to which the boolean representation
is appended.

if (Number_of bits < 1) or (Number of bits > 16) then
call FGen Error( "GetBitsMSB: Number of bits<l or Number of bits>16" )
end if
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if (Value < —-32768) or (Value > 32767) then
call FGen Error( "GetBitsMSB: Value<-32768 or Value>32767" )
end if -

for I = (Number of bits-1) to 0 step -1
Buffer$ = Buffer$ & val$( bit( value,I ) )
next I

subend

sub GetBitsISB( Value, Number_ of bits, Buffer$ )

dim b G e B O em §em Gam b b e fem fam fem §s $m fow Sam Sw G G G Ge Yo Pem S G Sum Sew S e Gme Ouw

This routine retrieves the boclean representation of an integer
parameter and appends it to a string parameter. The boolean values
are stripped from LSB ( least significant bit ) to MSB ( most
significant bit ). Example: decimal value 23 = "11101000", if
eight(8) bits are requested in the <Number_ of bits> parameter.

Note: If the <Value> parameter is greater than the 2’s complement
range for the <Number of bits> parameter requested, the extra bits

withing the <Value> parameter are ignored and not put into the <Buffers>
string parameter. :

GLOBAL OUTPUTS:

Y e no global ocutputs are exported.

M e no global inputs are imported.

SUBROUTINE PARAMETERS: )
Value —==~======-- Integer parameter. Range = -32768..32767
Number of bits --- Size of the boolean representation of the

integer parameter. Range = 1..16

Buffer$ ———————--- String parameter to which the boolean representation
is appended.

if (Number of bits < 1) or (Number of bits > 16) then
call FGen_Error( "GetBitsLSB: Number of bits<l or Number_of bits>16" )
end if : - - T

if (value < =32768) or (Value > 32767) then
call FGen_Error( "GetBitsLSB: Value<-32768 or Value>32767" )
end if

for I = 0 to (Number_ of bits-1)
Buffer$ = Buffer$ & val$( bit( value,I ) )
next I

subend

sub ReadArray( FileName$, Length, Array(*) )

This routine reads an ASCII text file of integer data (one integer
per line ) into an array. Any errors found during file access are
reported and the program execution is stopped. If the file does not
contain length number of integers, an error occurs and program execution
is stopped.
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GLOBAL OUTPUTS:

e no global outputs'are exported.

GLOBAL INPUTS:
M eece————————— no global inputs are imported.
SUBROUTINE PARAMETERS:

FileName$ -——=—————- A string the containing file pathname of the file
to be read into the Array parameter.

length —--———=—-—-—— The number of integers to be read into the Array
parameter. Range = 1..32766

Array : Array id. The integer values read from the file
are returned in this parameter. The array must
be dimensioned prior to calling this subroutine.
The array must be a single(l) dimensioned array.
The array indices are assumed to start at zero(0)
and stop at Iength-1 or greater than Length-1.

B sem Gt S B b b G i Bam b G Sm S Bew G P = fem G b e S 4 G

NO_ERROR =0
EOF = 101007
FILE_NOT FOUND = 100009
WRONG_FILE TYPE = 101015
FILE NOT ASSIGNED = 136 —
FILE_EXISTS =275 o

assign @File, Error to FileName$
if Error <> NO_ERROR then
call FGen_Error({ "ReadArray: FILE ERROR ’"&FileName$&"’ "&errm$ (Error) )7

gy 4
eila i

for Index = to length-1
enter @File,,Error; Array(Index)

if Error <> NO_ERROR then
if Error = EOF then
call FGen Error( "ReadArray: MORE DATA EXPECTED FROM ’"&FileName$S&"’" )
else .
call FGen Error ("ReadArray: FILE ERROR ’'"&FileName$&"’ "&errm$(Error))
end if
end if
next Index

subend

sub OpenFile( FileName$, €FilePtr )

This routine opens an ASCII text file for output. If the file already
exists, the user is prompted for overwrite. . If the file does not exist,
the file is created. If any other file error occurs, the error is reported
to the CRT and program execution stops. ST

GLOBAL OUTPUTS:

GLOBAL INPUTS:
"W e ———— no global inputs are imported.
SUBROUTINE PARAMETERS:
FileName$ --————-—-- A string containing the file pathname of the

!
|
!
!
!
§
1
!
|
!
! M e e no global outputs are exported.
i
1
1
!
!
i
1
i
!
1

output text file.
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@FilePtr ——==—-—---- The ‘@’ file pointer. 1If the file is opened,

this pointer may be used by output statements
to write data to the file.

NO_ERROR =0
EOF = 101007
FILE NOT FOUND = 100009
WRONG_FILE_TYPE = 101015
FILE NOT ASSIGNED = 136
FILE EXISTS = 275

assign @€FilePtr, Error to FileName$;write,new
if Error <> NO_ERROR then
if Error = FILE EXISTS then
print
prlnt "The file ’";FileName$;"’ already exists.”
print "Do you want to write over this file (yes or no)?"
input Answer$
if lwc$(Answer$[1 1]) = “y" then
assign @FilePtr,Error to'FileName$; write
if Error <> NO_ERROR then
call FGen_Error("OpenFile: FILE ERROR rmgFileNameS&"’ "&errm$ (Error))
end if
else ! don’t want to write over file
call FGen_Erxrsr{ "OpsnFile: USER STCPPED PROGRAM" )

end if
else | file error of some sort
call FGe1 _Error( "OpenFile: FILE ERROR /"&FileName$&™’ "&errr rory
erd if
end if
subend

sub PrintBits( Value, Number_ of_bits )

This routine prints the boolean representation of an integer
parameter to the current printer device. The boolean values are
printed from MSB ( most 51gn1f1cant bit ) to ISB ( least
51gn1f1cant bit ). Example: decimal value 23 = "00010111", if
eight(8) bits are requested in the <Number of | bltS> parameter.
GLOBAL OUTPUTS:

e Rttt no global outputs are exported.
M emec e ——————— no global inputs are imported.

Value =-=————===== Integer parameter. Range = -3276€8..32767

Number of bits --- Size of the beolean representation of the
integer parameter. Range = 1..16

3
&
Z
3

if (Number of bits < 1) or (Number of bits > 16) then
call FGen Error( "printBits: Number of bits<l or Number of bits>1l6" )
end if

if (Value < =-32768) or (Value > 32767) then
call FGen Error( "PrintBits: Value<-32768 or Value>32767" )
end if

Buffer$ = ""
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for I = (Number of bits~1) to 0 step =1
Buffers Buffer$ & val$( bit( value,I ) )
next I

print Value,Buffer$

subend

sub FGen Error( Err_msg$ )

e g tm A b= e o Yam Gam g

This routine reports an error message from the Err msg$ string
parameter and stops program execution. This routine attempts to
report the error on the printer-device and if this is not possible,
the printer device is reset to the CRT and the error is reported.
GLOBAL OUTPUTS:

" e no global outputs are exported.

" e no global inputs are imported.

Err_msg$ --~—-—===-- String variable containing error message. This
message is sent to the printer device.

dim Default output$[80]
Default_output$ = "/dev/crt"&crts$
Device = 4 ! status value of an HFS device node

status Default output$;Error,Opened,Type
if Type=Device then assign @output_error,Error to Default _output$;write,shared

if not Error and Type = Device then
output €output_error;Err_msg$
else
printer is *
print "The default error reporting device for FGen Error is not available,"
print "the printer destination has been reset to the CRT."
print Err msg$

end if

‘stop
subend
SRR R RN N NN RN R NN NN R RN SRR RN S RN AN AR RSN R RN RN
Ty 1
[RRR MERGE USER SUBROUTINES HERE 1
(S8 [ || 1
IBR 1l
N N N N N N N AN

/TELECOM/GEN/FRAME RS232 Rev 3.0

Frame Generator for the serial RS232 format.

Copyright Hewlett-Packard 1987. All Rights Reserved.

khkkkhkkkdkkkdkkhkkkkhkhkhkkhkkkhhkkkkkhkkkhkkkhkhhkkkkhhhhkhkkdkkhkkhkkhkdhhhkkhkkkhkkkhkkkhrx

To add other DSP subroutines, simply type in the following BTBasic commands
at the command line:

edit 9999 ! This places the edit cursor at the last line.
merge "file id" ! Merge the "file id" source at the current edit line.
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This program is meant to be modified by the user BEFORE it is executed.
The first half of this program consists of routines that fill pre-defined
variables (arrays or numeric variables) with values from data files, user
entry or DSP subroutine generated data. These predefined variables reflect
the data field(s) within this particular serial frame format.

The second half of this program consists of a subroutine that formats the
values within the predefined variables into this serial frame format. The
manner in which the predefined variables are formatted is discussed in the
comment section of the framing subroutine.

The subroutines following the framing subroutine are standard throughout
the frame generator programs. Not all of these subroutines are used in a
particular frame generator. These subroutines are documented in the comment
section proceding the implementation section of each subroutine.

field values and how they are generated. Each frame generator program is to
be used for a different frame format.
USER MODIFIABLE PARAMETERS
=0 ! Scratch variakle.
im A$[256] ! Transmit data string.

1
'
!
1
1
1
1
[}
'
]
1
'
1
|
1
!
! This allows the user to have complete control and flexibility over data
'
1
1
]
1
!
!
I
d
!

print using "e"

print "RS232 FRAME GENERATOR"
print

print

22="This is an example of a text string to be framed by this Frame Gesnerater..

>

call Generate rs232( "rs232f#file", AS$ )
print :
print "FRAME GENERATOR SUCCESSFULLY COMPLETED"

end ! main program

................................................................................

11l PROGRAM SUBROUTINES 1
trye SRR

................................................................................

sub Generate rs232( FileName$, String$ )

This routine will open the output file, generate the framed field
data, output the framed data to the output file, and close the output
file. Any fatal error encountered will be reported and program
execution will stop. :

This subroutine converts an ASCII string into it boolean representation
(LSB to MSB) and then is framed with start and stop bits. The values of
the start/stop and ASCII character bits are inverted so that correct RS232
drive levels are output (zero(0) > 3V and one(l) < =3V).

Sem G Gmr o fm G = Dma e b b
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to the RS232 frame format.

101 102
!  GLOBAL OUTPUTS:
1
! M e no global outputs are exported.
1
! GLOBAL INPUTS:
1
! L et no global inputs are imported.
1
!  SUBROUTINE PARAMETERS:
: .
] FileName$ --————-- A string containing file the pathname of the output
! file.
1
! string$ ------——=- A string containing the ASCII string-to be converted
1
!
!

dim Buffer${256]
call OpenFile( FileName$, €FilePtr )

for I = 1 to len(String$)

Buffer$ = "1" ! Start bit

£ 227 3itsLSB( bincmp{ num(String$[I;1]) ), 8, Buffers )
Buffers = Buffers & "00" ! Stop bits

E The last frame of data ends with two ";" characters

i
if I = len(String$) then
output @FilePtr;Buffer$;";;"
else
output @FilePtr;Buffer$;";"
end if
next I
1

! close the output‘file
1
assign @FilePtr,Exrror to *

subend

sub GetBitsMSB( Value, Number of bits, Buffer$ )

This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. The boolean values
are stripped from MSB ( most significant bit ) to LSB-( least
significant bit ). Example: decimal value 23 = "00010111", if
eight(8) bits are requested in the <Number of bits> parameter.

Note: If the <Value> parameter is greater than the 2’s complement

range for the <Number of_ bits> parameter requested, the extra bits
withing the <Value> parameter are ignored and not put into the <Buffer$>
string parameter.

GLOBAL OUTPUTS:

B et no global outputs are exported.

e no global inputs are imported.

G b G fom bma b Gem S Bm G hom b Boe G b= Bom Y G e Prm 4 Sw v
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SUBROUTINE PARAMETERS:
Value =—=m———=—wc== Integer parameter. Range = -32768..32767

Number of ] b1ts --- Size of the boolean representation of the
integer parameter. Range = 1..16

Buffer$ —-——=w=——-- String parameter to which the boolean representation
is appended.

if (Number of bits < 1) or (Numbefr of bits > 16) then
call FGen Error( "GetBltsMSB. Number of bits<l or Number of bits>16" )
end if

if (value < -32768) or (Value > 32767) then

call FGen Error( "GetBitsMSB: Value<-32768 or Value>32767" )
end if
for I = (Nurmber of bits-1) tc 0 step -1

Buffer$ = Buffer$ & val$( bit( Value,I ) )
next I

subend

sub GetBitsISB( Value, Number of bits, Buffer$ )

S Gm b G bw G Bm G O Gm S O Gaw Gmm Dem 0am G G fom G Gk fmm Smm Gms S S P S Gve Dee G G e B G

This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. The boolean Values
are stripped from LSB ( least significant bit ) to MSB ( most
significant bit ). Example: decimal value 23 = %11101000", if
eight(8) bits are reguested in the <Number of bits> parameter.

Note: If the <Value> parameter is greater than the 2’s complement
range for the <Number_ of bits> parameter requested, the extra bits

withing the <Value> parameter are ignored and not put into the <Buffers$>
string parameter.

GLOBAL OUTPUTS:

B no global outputs are exported.

e no global inputs are imported.

Value —-=—=——==—mo—- Integer parameter. Range = -32768..32767

Number of bits --- Size of the boolean representation of the
integer parameter. Range = 1..16

Buffer§ —-——-——-——--- String parameter to which the boolean representation
is appended.

if (Number of bits < 1) or (Number of bits > 16) then
call FGen Error( "GetBitsISB: Number -~ of ] bits<l or Number of ] bits>16" )
end if

if (Value < -32768) or (Value > 32767) then
call FGen Frror( "GetBitsLSB: Value<-32768 or Value>32767" )
end if
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for I = 0 to (Number of bits-1)
Buffer$ = Buffer$ & val$( bit( Vvalue,I ) )
next I

subend

sub ReadArray( FileName$, length, Array(*) )

Tiii3 routine rzads an ASCII text file of integer data (cne intzger
per line ) into an array. Any errors found during file access are
reported and the program execution is stopped. If the file does not
contain iengu: fumer OF integers, an error occurs ana program executlon
is stopped. .
GLOBAL OQUTPRUTS:

R no global ocutputs are exported.

GLOBAL INPUTS:
R b no global inputs are imported.
SUBROUTINE PARAMETERS:

FileName$ ~----===—= A string the containing file pathname of the file
to be read into the Array parameter.

Length —=~-m———--—— The number of integers to be read into the Array
parameter. Range = 1..32766

Array Array id. The integer values read from the file
are returned in this parameter. The array must
be dimensioned prior to calling this subroutine.
The array must be a single(l) dimensioned array.

s The array indices are assumed to start at zero(0)
and stop at lLength-1 or greater than Length-l.

NO_ERROR =0
EOF = 101007
FILE_NOT FOUND = 100009
WRONG_FILE TYPE = 101015
FILE NOT ASSIGNED = 136
FILE EXISTS = 275

assign @File, Error to FileName$
if Error <> NO_ERROR then

call FGen Error( "ReadArray: FILE ERROR ’"&FileName$&"’ "&errm$ (Error) )
end if

for Index = 0 to lLength-1
enter @File, ,Error; Array(Index)
_ if Error <> NO_ERROR then
if Error = EOF then

call FGen Error( "ReadArray: MORE DATA EXPECTED FROM /"&FileName$S&"'" )

else
call FGen_ Error("ReadArray: FILE ERROR /"&FileName$&"’ "&errm$(Error))
end if

erd if
next Index

subend
sub OpenFile( FileName$, @FilePtr )
Y y

!
!
!
!
!

This routine opens an ASCII text file for output. If the file already
exists, the user is prompted for overwrite. If the file does not exist,
the file is created. If any other file error occurs, the error is reported
to the CRT and program execution stops.
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L no global outbuts are exported.

GLOBAL INPUTS:
M e no global inputs are imported.

SUBROUTINE PARAMETERS: _

FileName$ =—=——————=-=—- A string containing the file pathname of the
output text file.

gFilepPtr ——=—==———m—=- The ‘@’ file pointer. If the file is opened,
this pointer may be used by output statements
to write data to the file.

NO ERROR =0
EOF = 101007
FILE NOT FOUND = 100009
WRONG_FILE TYPE = 101015
FILE NOT ASSIGNED = 136
FILE EXISTS = 275

assign @FilePtr, Error to FileName$;write,new
if Error <> NO_ERROR then
if Error = FILE EXISTS then
print
print "The file ’";FileName$;"’ already exists."
print "Do you want to write over this file (yes or no)?"
input Answer$
if lweS(Answer$(1:1]) = "y" then
assign @FilePtr,Error to FileName$; write
if Error <> NO_ERROR then
call FGen_Error("OpenFile: FILE ERROR ngFileNames$&"’ "“&errm$ (Exrror))
end if
else ! don’t want to write over file
call FGen Error( "OpenFile: USER STOPPED PROGRAM" )
ernd if . .
else ! file error of some sort
call FGen Error( "OpenFile: FILE ERROR /ngFileName$&"’/ "&ermm$ (Exrror) .)
end if . .
end if

subend

sub PrintBits( Value, Number of bits )

o b S ps G bom G S Oom fme b e

This routine prints the boolean representation of an integer
parameter to the current printer device. The boolean values are
printed from MSB ( most significant bit ) to LSB ( least
signlfican? bit ). Example: decimal value 23 = "00010111", if
eight(8) bits are requested-in the <Number of bits> parameter.
GLOBAL OUTPUTS:

R no global outputs are exported.

GLOBAL INFUTS:
e no glopa. inputs are imported.

SUBROUTINE PARAMETERS:
Value ==————c—c—w- Integer parameter. Range = =-32768..32767

Number of bits --- Size of the boolean representation of the
integer parameter. Range = 1..16
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if (Number of _bits < 1) or (Number of bits > 16) then

call FGen Error( "PrintBits: Number of bits<l or Number of bits>16" )
end if
if (Value < -32768) or (Value > 32767) then -

call FGen Error( "PrintBits: Value<-32768 or Value>32767" )
end if
Buffer$ = "" ' -
for I = (Number of bits-1) to 0 step -1

Buffer$ = Buffer$S & val$( bit( value,I ) )
next I
print value,Buffers$

subend

sub FGen_ Error( Err_msg$ )

This routine reports an error message from the Err_msg$ string
parameter and stops program execution. This routine attempts to
report the error on the printer device and if this is not possible,
the printer device is reset to the CRT and the error is reported.

GLOBAL OUTPUTS:

. e no global outputs are exported.
GLOBAL INPUTS:
M. cmm—————————— no global inputs are imported.
SUBROUTINE PARAMETERS: '
Err_msg$ ————=—-—- String variable containing error message. This

message is sent to the printer device.

s Gom Bew S Beum Gam b S Bam fme Bom G G Gm fom dow b dm= Sem Bem e

dim Default output$[80]
Default output$ = "/dev/crt'&ert$
Device = 4 ! status value of an HFS device node

status Default output$;Error,Opened,Type
if Type=Device then assign @Output_ error,Error to Default_output$;write,shared

if not Error and Type = Device then
output €output_error;Err msg$

else . >
printer is *
print "The default error reporting device for FGen Error is not available,”
print "the printer destination has been reset to tRe CRT."

S For msgd

.r.

end if

stop
subend
SESRIREI I IE R R RN RRR R R RN R RN RN RN R RN RN RN R RN S NN NN ARERURIE:
1 1
1 MERGE USER SUBROUTINES HERE L
11y H H 111
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JTELECOM/GEN/ FRAME_SLD o Rev 3.0

Frame Generator for the Siemens SID protocol.



4,967,412
111 112

Copyright Hewlett-Packard 1987. All Rights Reserved.
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To add other DSP subroutines, simply type in the following BTBa51c commands
! at the command line:

edit 9999 ' ! This places the edit cursor at the last line.
merge "file igd" ! Merge the "file id" source at the current edit line.

This program is meant to be modified by the user BEFORE it is executed.
The first half of this program consists of routines that fill pre-defined
variables (arrays or numeric variables) with values from data files, user
entry or DSP subroutine generated data. These predefined variables reflect
the data field(s) within this particular serial frame format.

!

]

1

|

!

]

!

]

!

!

!

!

!

!

!

!

! The second half of this program consists of a subroutine that formats the
! values within the predefined variables into this serial frame format. The
! manner in which the predefined variables are formatted is discussed in the
! comment section of the framing subroutine.

1 .

! The subroutines following the framing subroutine are standard throughout
! the frame generator programs. Not all of these subroutines are used in a~™
! partlcular frame generator. These subroutines are documented in the comment
! section proceding the implementation section of each subroutine.

]
!
!
!
1
!
!
!
!
I

This allows the user to have complete control and flexibility over data
field values and how they are dgenerated. Each frame generator program is to
be used for a different frame format.

USER MODIFIABLE PARAMETERS

Scratch variable.

o
o

1
MAX LEN 1000 ! Maximum number of frames. Same value used in
! “data field array dimensioning.

LEN =0 ! Default number of frames to generate.
FIRST = TRUE ! Fill first frame half with XMITdata(FALSE=second)
dim CH_A(1000) ! Channel A field array. (max elements = 32766)
dim CH_B(lOOO) ! Channel B field array. (max elements = 32766)
dim CTRL{10CC) ! Control field array. (max elements = 32766)
dln SIGL(lOOO) - ! Signal field array. (max elements = 32766) -~
print using "e@"
print "SLD FRAME GENERATOR"
print
print
loop

input "Enter number of frames to be generated : *,LEN

exit if (LEN >= 1) and (LEN < MAX LEN)

print "VAIUE OUT OF RANGE, RANGE = 1 ..";MAX LEN;", REIRY"

end loop -
loop

1nput "Send data in first(l) or second(0) half frame : ", FIRST

exit if ((FIRST<=1) and (FIRST>=0))
print "VALUE OUT OF RANGE, RANGE = 0..1, RETRY"
end lcop .

l*******************************************************************************

! Retrieve/Generate field data for Frame(s)
ThkkhhhkhkkkhkhkhkxkkkkkhhhhkXxhhkhkhkdhkhkdhhhhkhdhdhhkhhkhhkhkhhdhdrhkkhkdhrhdkkkkkrhhrhddkk
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]

! Chamnel A of data is generated from dsp subroutines; tone and mu_law

1

print
input "Enter the tone frequency(Hz) to be generated : ",Frequency
]

! use rms value to produce full range

1

VRMS = 8159 / sqr(2) ! for MU_IaW
Phase =0

SampFrequency = 8000

call Tone( VRMS, Frequency, Phase, SampFrequency, LEN, CH A(*) )
call MU law( LEN, CH A(%*) )

!

! Be sure to merge TONE and MU IAW at end of test

!

PLIDERELEILRRRI R il EXAMPLE . Hilttiorrninnainirerpianenin gy

1
! Channel B of data is set to zero(0).
1

print
print"Setting channel B to zero(0)..."
for I = 0 to LEN - 1

CH B(I) =0
next I
print
_-?’ -,'.
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!" EXAMPLE I N N NN NN

]
! Retrieve CONTROL field data from a text file.
|

print
FileName$ = "sldfctri"
print "Retrieving CONTROL field data from ’";Filekamz$;"’"

cail Readdrray{ rilciiainwt, LEM, CTRL{*, ;

print

N N AN NN EXAMPLE N N R R R
; Retrieve SIGNAL field data from a text file.

ﬁrint _

FileName$ = "sld#sigl" ~

print "Retrieving SIGNAL field data from ’";FileName$;"’"
call ReadArray( FileName$, LEN, SIGL(*) )
print

call Generate_sld( "sld#file", LEN, FIRST, CH_A(*), CH_B(*), CTRL(*), SIGL(*) )

print
print “FRAME GENERATOR SUCCESSFULLY COMPLETED"

end ! main program

paiinnhniinpiiiiniiiinianniiniinain i
1l PROGRAM SUBROUTINES 1
111
1111

................................................................................
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sub Generate_sld( FileName$,Length,First,CHA(*),CHB(*),Control(*),Signal(*) )

This routine will open the output file, generate the framed field
data, output the framed data to the output file, and close the output
file. Any fatal error encountered will be reported and program
execution will stop. .

A SLD Frame is shown below:

e First Half >|< Secornd Half ===w=—- >

CH A | CHB | CIRL | SIGL

4+
T
1
T

|
CHA | CHB | CIRL | SIGL |

Each data fleld(such as CH A) consists of eight bits, MSB first, LSB last.
Also, each frame half is actpally sent to the PCF generator as a complete
frame ( ASCII 0’s and 1’s.followed by a ";" character). This allows the
user to change the direction line (DIR on the Siemens 2060) in the format
file pcf vectors.

GLOBAL OUTPUTS:

L iaintedet it bt no global outputs are exported.

L no global inputs are imported.

FileName$§ ———-==——- A string containing the file pathname of the output
file. =
Length -=—w-———-— The number of frames to be generated.

Range = 1..MAX LEN

First ——=———-—cw-w Boolean(0..1) that determines which half frame
will contain the transmitted field data. This
frame generator will only generate the transmit
half frame. The receive half frame will always
be receive don’t cares ("2")

CHA(*) ===———————- Array id parameter containing channel A field
data. Each element is sent in its boolean .
representation to the output file as part of the
SLD frame.

The array is dimensioned as a single dimension
array prior to calling this subroutine.

CHB(*) =—===—————- Array id parameter containing channel B field
data. Each element is sent in its boolean
representation to the output file as part of the
SLD frame.

The array is dimensioned as a single dimension
array prior to calling this subroutine.

Control (*) =-=-=—=-- Array id parameter containing CONTROL field
data. Each element is sent in its boolean
representation to the output file as part of the
SLD frame.

The array is dimensioned as a single dimension
array prior to calling this subroutine.

Signal (*) —=———=—=—- Array id parameter containing SIGNAL field
data. EFEach element is sent in its boolean
representation to the output file as part of the.
SLD frame.
The array is dimensioned as a single dimension
array prior to calling this subroutine.

Bus 2= B B fim Bum Gen B Bem em fum B $m Mom Fim Oee B S bem faw Sem bam b Sem Bim Bew Bem Sew Gem b Sk Bew Sm fm O baw Som S b= Sem Gw Gmw Gam S Sms §m b e Gom v e Sm b Sm Gem Se bme Omw Gem Bim Bam et om Gom fmm fem Sum Oms See $ome Qi $ore e Bem
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dim Buffer$([80]
call OpenFile( FileName$, €FilePtr )

!
! Place the field data in the first half frame
!
if First then

for Frame = 0 to Length-1

Buffer$=""
call GetBitsMSB{( CHA(Frame), 8, Buffer$ )
call GetBitsMSB( CHB(Frame), 8, Buffer$ )
call GetBitsMSB( Control (Frame), 8, Buffer$ )
call GetBitsMSB( Signal (Frame), 8, Buffers$ )
output €FilePtr;Buffer$;"; ! TRANSMIT"
t
! The last frame of data ends with two ";" characters

]
if Frame = Length-1 then

output @FilePtr;"Z2ZZ222222222222222222222222222Z;; ! RECEIVE"
else )
output @FilePtr;"22222222222722222222222222222222; ! RECEIVE"
end if
next Frame g
else ! Place field data in the second half frame

for Frame = 0 to Length-1

If the user requests that the data be placed in the second frame,
pad the first frame with drive don’t cares("Z").

——— - -

output @FilePtr;"“22222222222222222222222222222222Z ; ! RECEIVE"
Buffers="" .

call GetBitsMSB( CHA(Frame), 8, Buffer$ )
call GetBitsMSB( CHB(Frame), 8, Buffer$ )
call GetBitsMSB( Control (Frame), 8, Buffer$ )
call GetBitsMSB( Signal (Frame), 8, Buffer$ )
]

! The last frame of data ends with two ";" characters
]

if Frame = Length-1 then

output @FilePtr;Buffer$;";; ! TRANSMITY
else

output @FilePtr;Buffer$;"; ! TRANSMIT"

end if :

next Frame
close the output file

ssign @FilePtr,Error to *

subend

sub GetBitsMSB( Value, Number of bits, Buffer$ )

This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. The boolean values
are stripped from MSB ( most significant bit ) to ISB ( least
significant bit ). Example: decimal value 23 = "00010111", if
eight(8) bits are requested in the <Number_of bits> parameter.

Gom 2em tvm Gem baw b b b= b $—

Note: If the <Value> parameter is greater than the 2’s complement
range for the <Number of bits> parameter requested, the extra bits



b 0mm 0w

6= tme bem g

Gmm #em G fm Oem bm 4— G D= Gm Gw Beme fme e b= Dam b -

4,967,412
119 120

withing the <Value> parameter are ignored and not put into the <Buffers>
string parameter.

GLOBAL OUTPUTS:

R ittt b ot no glebal outputs are exported.

B L no global inputs are impofted.
SUBROUTINE PARAMETERS:
Value -=—=—==ewe——- Integer parameter. Range = =-32768..32767
Number of bits --- Size of the boolean representation of the
integer parameter. Range = 1..16 -
Buffer$ ----————-- String parameter to which the boolean representatio?

is appended.

if (Number of bits < 1) or (Number of bits > 16) then
call FGen Error( "GetBitsMSB: Number of bits<l or Number of bits>16" )
end if -

if (value < -32768) or (Value > 32767) then
call FGen_Error( "GetBitsMSB: Value<-32768 or Value>32767" )
end if

for I = (Number of bits-1) to 0 step -1
Buffer$ = Buffer$ & val$( bit( value,I ) )
next I

subend

sub GetBitsISB( Value, Number of bits, Buffer$ )

S B B 6 4we #em Gme B dim 0om Gan S bem e b dme Sem S Bem (e S fow fem b= fom um Sam Pe mm pew Geem

This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. The boolean values
are stripped from LSB ( least significant bit ) to MSB ( most
significant bit ). Example: decimal value 23 = "11101000", if
eight(8) bits are requested in the <Number_ of bits> parameter.

Note: If the <Value> parameter is greater than the 2’s complement

range for the <Number of bits> parameter requested, the extra bits
withing the <Value> parameter are ignored and not put into the <Buffer$>
string parameter.

GLOBAL OUTPUTS:

" e no global outputs are exported.

M e no global inputs are imported.

=

.

Value --~-——m————- Integer parameter. Range = -32768..32767

Number of bits --- Size of the boolean representation of the
integer parameter. Range = 1..16
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Buffer§ —==———we-- Btring parameter to whlch the boolean representation
is appended.

[P

if (Number of bits < 1) or (Number_ of bits > 16) then
call FGen Error( "GetBitsLSB: Number of bits<l or Number_ of bits>16" )
end if

if (value < -32768) or (Value > 32767) then
call FGen_Error( "GetBitsLSB: Value<-32768 or Value>32767" )~
end if

for I = 0 to (Number of bits-1) 3
Buffer$ = Buffer$ & val$( bit( value,I ) ) :
next I
subend

sub ReadArray( FileName$, Length, Array(*) )

This routine reads an ASCII text file of integer data (one integer
per line ) into an array. Any errors found during file access are
reported and the program execution is stopped. If the file does not
contain Length number of integers, an error occurs and program execution
is stopped.

GLOBAL OUTPUTS:

o e no global outputs are exported.

" e no global inputs are imported.

FileName$ —-———————- A string the containing file pathname of the file
to be read into the Array parameter.

Length ——=—-=———ceew- The number of integers to be read into the Array
parameter. Range = 1..32766

Array Array id. The integer values read from the file
are returned in this parameter. The array must
be dimensioned prior to calling this subroutine.
The array must be a single(l) dimensioned array.
The array indices are assumed to start at zero(0)
and stop at ILength-1 or greater than length-1l.

Sem Gem Mem e Sem G Gt hem G bem fm bmm bem dim e fam Gmv A bam bem Be b Gre S hm = A b B bem b= fem e e

NO_ERROR =0, -
EOF = 101007
FILE NOT FOUND = 100009
WRONG_FILE TYPE = 101015
FILE NOT ASSIGNED = 136
FILE EXISTS = 275
assign @File, Error to FileName$
if E rror <> NO_ERROR then
Cead oo LUROL{ O sRGulriuy: Q48 LIUGR Pl LleNaike et VhGriad (Bt
ena 1f .

for Index = 0 to Length-1
enter @File,,Error; Array(Index)
if Error <> NO_ERROR then
if Error = EOF then
call FGen_Error( "ReadArray: MORE DATA EXPECTED FROM ’"&FileNameS&"’" )
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else :
call FGen_Error("ReadArray: FILE ERROR ’‘"&FileName$&"’ "&errm$ (Error))
end if
end if
next Index
subend

sub OpenFile( FileName$, @FilePtr )

This routine opens an ASCII text file for output. If the file already
exists, the user is prompted for overwrite. If the file does not exist,
the file is created. If any other file error occurs, the error is reported
to the CRT and program execution stops.

GLOBAL OUTPUTS:

" e no global outputs are exported.

M e no global inputs are imported.

FileName$ -----—---- A string containing the file pathname of the
' output text file.

@FilePtr ——~m———m——-— The ‘@’ file pointer. If the file is opened,
: this pointer may be used by output statements
to write data to the file.

G bm S Bm bm e Bem Gw Pt O e S Smn St Sem Pem Bm 0= b= bm hum G bam O bm Gam P

NO_ERROR =0
EOF = 101007
FILE NOT_FOUND = 100009
WRONG_FILE TYPE = 101015
FILE NOT ASSIGNED = 136
FILE EXISTS = 275

assign @FilePtr, Error to FileName$;write,new
if Error <> NO_ERROR then
if Error = FILE EXISTS then
print )
print "The file ’";FileName$:;"’ already exists."
print "Do you want to write over this file (yes or no)?"
input Answer$ :
if lwc$ (Answer$(1:1]) = "y" then
assign @FilePtr,Error to FileName$; write
if Error <> NO ERROR then
call FGen Error("OpenFile: FILE ERROR ‘"&FileName$&"’/ "&errm$ (Error))

>

end if
S Dadon T owant to o weit., oner Filo

Cadd FlentLrror( "Opendile. OSLI STOVMEL YRXIEANT
end if

else ! file error of some sort
call FGen Error( "OpenFile: FILE FRROR ’"&FileName$&"’ "&errmS(Error) )
end if
end if

subend

sub PrintBits( Value, Number of bits )
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This routine prints the boolean representation of an integer
parameter to the current printer device. The boolean values are
printed from MSB ( most significant bit ) to ISB (-least
significant bit ). Example: decimal value 23 = "00010111", if
eight(8) bits are requested in the <Number of bits> parameter.
GLOBAL OUTPUTS: -

L ittt no global outputs are exported.
M e ——— no global inputs are imported.

Value ===-===-ee-- Integer parameter. Range = -32768..32767

Number of bits --- Size of the boclean representation of the
integer parameter. Range = 1..16

if (Number of bits < 1) or.(Number of bits > 16) then
call FGen Error( "PrintBits: Number of bits<l or Number of bits>16" )
end if

if (Value < =-32768) or (Value > 32767) then
call. FGen Error( "PrintBits: Value<-32768 or Value>32767" )
end if

Buffer$ = ""

for I = (Number of bits-1) to 0 step -1
Buffer$ = BufferS & val$( b1t( value,I ) )

next I

print Value,Buffer$

subend

sub FGen Error{ Err_msg$ )

Ve e Bem Gee = Bam Sm Sew Gem Aem Gem Bum G S S G fim bme Gom G G
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This routine reports an. error’ message from the Err msg$ string
parameter and stops program execution. This routine attempts to
report the error on the printer device and if this is not possible,
the printer device is reset to the CRT and the error is reported.

GLOBAL OUTPUTS:

NN e no global outputs are exported.
L no global inputs are imported.

Err_msg$ -———=—=-—- String variable containing error message. This
message is sent to the printer devicezf

dim Default output$[80]
Default output$ = "/dev/crt"&crt$
Device = 4 ! status value of an HFS device node

status Default output$;Error,Opened,Type
if Type=Device then assign @Output error,Error to Default output$;write,shared

if not Error and Type = Device then
output EOutput error;:;Err_msg$
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else
printer is *
print "The default error reporting device for FGen Error is not available,"
print "the printer destination has been reset to the CRT."
print Err_msg$

end if

stop
subend
R R R R R R RN N N RN R N N R N N N RN N R RS R SR R DS R RN R R R R RN
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/TELECOM/GEN/FRAME TEMPLATE Rev 3.0

Frame Generator Template

Copyright Hewlett-Packard 1987. All Rights Reserved.
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! To add other DSP subroutines, simply type in the following BTBasic commands
at the command line: . '

edit 9999 ! This places the edit cursor at the last line.

merge "file id" ! Merge the "file id" source at the current edit line.

This program is meant to be modified by the user BEFORE it is executed.
The first half of this program consists of routines that fill pre-defined
! variables (arrays or numeric variables) with values from data files, user
entry or DSP subroutine generated data. These predefined variables reflect
the data field(s) within this particular serial frame format.

|

t

]

1

!

1

]

i

1]

1

]

1

1

1

[}

[}

! The second half of this program consists of a subroutine that formats the
! values within the predefined variables into this serial frame format. The
! manner in which the predefined variables are formatted is discussed in the
! comment section of the framing subroutine.

t
1
]
1
1
|
]
]
1
[}
]
]
1

The subroutines following the framing subroutine are standard throughout
the frame generator programs. Not all of these subroutines are used in a
! particular frame generator. These subroutines are documented in the comment
section proceding the implementation section of each subroutine. -
This allows the user to have complete control and flexibility over data
field values and how they are generated. Each frame generator program is to
be used for a different frame format.

USER MODIFIABLE PARAMETERS
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1
I =0 ! Scratch variable.
MAX LEN = 1000 ! Maximum number of frames. Same value used in
- ! data field array dimensioning.
LEN =0 ! Default number of frames to generate.
dim CH1(1000) ! ¢chahnel 1 field array. (max elements = 32766)
.1 Chahnel 2 field array. (max elements = 32766)

dim CH2(1000)
i

print using "@"

print ¥ rRarE GLIERATOR"

print

loop
input "Enter number of frames to be denerated : ",LEN
exit if (LEN >= 1) and (LEN < MAX LEN)
print "VALUE OUT OF RANGE, RANGE = 1 ..";MAX LEN;", RETRY"
end loop

!*******************************************************************************

! Retrieve/Generate field data for frame(s)
!****************************************************************************#**

SEREER RN RN NN RN RN RN ER R RN EXAMPLE SRR RN RN AR R R RN N RN RN

.......................................

)
! Retrieve CHANNEL1 field data from a text file. .
1

print

FileName$ = "chl#data"

print "Retrieving CHANNEL1 field data from ‘";FileName$;"’'"
call ReadArray( FileName$, LEN, CH1(*) )

print

-

SEEEEEEN RN RN RN R RN RN RN RN s EXAMPLE NN RN RN R NN RN RN NN RN

............................................

: !
! CHANNEL 2 field data is generated from dsp subroutines; tone and mu law
1

print
input "Enter the tone frequency(Hz) to be generated : ", Freguency
1 .

use rms value to produce full range

r——o

VRMS = 8159 / sqgr(2) ! for MU_IAW
Phase =0
SampFregquency = 8000

call Tone( VRMS, Fregquency, Phase, SampFrequency, LEN, CH2(*) )
" call MU _law( LEN, CH2(*) )

Be sure to merge TONE and MU _IAW at end of test

print
print "FRAME GENERATOR SUCCESSFULLY COMPLETED"

end ! main program

................................................................................

BN

1111

1l PROGRAM SUBROUTINES HERE!

11y I
1l

................................................................................
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sub Generate_frame( FileName$, Length, Channell(*), Channel2(*) )

This routine will open the output file, generate the framed field
data, output the framed data to the output file, and close the output
file. Any fatal error encountered will be reported and program
execution will stop. -
GLOBAIL OUTPUTS:

L no global outputs are exported.
GLOBAL INPUTS:
W e e no global inputs are imported.

SUBROUTINE PARAMETERS:

FileName$ —=--=-=- String containing file pathname of the output
file.
Length —--w-—————w- The number of frames to be generated.

Range = 1..MAX LEN

Channell(*) ==---- Array id parameter containing CHANNEL 1 field
data. Each element is sent in its boolean
representation to the output file as part of a frame.
The array is dimensioned as a single(l) dimensioned
array prior to calling this subroutine.

Channel2(*) —-——==—- Array id parameter containing CHANNEL 2 field
data. Each element is sent in its boolean
representation ‘to the output file as part of a frame.
The array is dimensioned as a single(l) dimensioned
array prior to calling this subroutine.
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dim Buffer${80]

call OpenFile( FileName$, @FilePtr )

for Frame = 0 to length-1
Buffer$=""

Get the lower eight bits of each element of the Channell array MSB->LSB.

all GetBitsMSB( Channell( Frame ), 8, Buffer$ )
Get the lower sixteen bits of each element of the Channel2 array LSB->MSB.
all GetBitsLSB( Channel2( Frame ), 16, Buffer$ )

The last frame of data ends with two ";" characters

—amam () 0 0= 0= () 1= 0 0m

if Frame = Length-1 then
output €rilePtr;Buffer$;";;"
else
output €FilePtr;Buffers$;":;"
end if
next Frame
1

E close the output file
1

éssign @FilePtr,Error to * »

subend

sub GetBitsMSB( Value, Number of bits, Buffers )

| J
.
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This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. The boolean values
are stripped from MSB ( most significant bit )} to LSEB ( least
significant bit ). Example: decimal value 23 = M00010111i", if
eight(8) bits are requested in the <Number of bits> parzmeter.

Note: If the <Value> parameter is greater than the 2’s complement

range for the <Number of bits> parameter reguested, the extra bits
withing the <Value> parameter are ignored and not put into the <Buffers$>
string parameter.

GLOBAL OUTPUTS:

M0 e no global outputs are exporitzd,

M e no global inputs are impecrted.

Value ==—-=-—=—-—= Inteqer parameter. Range = —~32768..32767
Number_of bits ~-- Size of the boolean representation of the
integer parameter. Range = 1..16

Buffer$ —=—————=—= String parameter to which the boolean representation
is appended.

if (Number of bits < 1) or (Number of bits > 16) then
call FGen Error( "GetBitsMSB: Number of bits<l or Number of bits>16" )
end if

if (Value < -32768) or (Value > 32767) then
call FGen Error( "GetBitsMSB: Value<-32768 or Value>32767" )
erd if

for I = (Number of blts—l) to Q.step -1
Buffer$ = Buffer$, & vals( bn—.( value,I ) )
next I

subend

sub GetRitsLSB( Value, Nurder of bits, Buffer$ )

G S Bee b fwe b b Swa S S S Gme Gm e G G b b b e b b Aew S

This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. The boolean values
are stripped from ISB ( least significant bit ) to MSB ( most
significant bit ). Example: decimal value 23 = "11101000%, if
eight(8) bits are requested in the <Number of bits> parameter.

Note: If the <Value> parameter is greater than the 2’s complement
range for the <Number of bits> parameter requested, the extra bits

withing the <Value> parameter are ignored and not put into the <Buffer$>
string parameter.

GLOBAL OUTPUTS:

e no global outputs are exported.

GLOBAL INPUTS:

" e no global inputs are imported.
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SUBROUTINE PARAMETERS:
Value ==——=—===-—=- Integer parameter. Range = -32768..32767

Number_of_bits —-- Size of the boolean representation of the
integer parameter. Range = 1..16

Buffer$ =——-—----- String parameter to which the boolean representation
is appended.

G bt Gem bms G Sy G S Oww Qe

if (Numbe:_of_bits'< 1) or (Number of bits > 16) then
call FGen Error( "GetBitsLSB: Number of bits<l or Number of_bits>16" )
end if
if (Value < -32768) or (Value > 32767) then
call FGen_ Error( nCetBitsLSB: Value<=-32768 or Value>32767" )
end if '
for I = 0 to (Number_of bits-1)
Buffer$ = Buffer$ & val$( bit( Value,I ) )
next I

subend

sub ReadArray( FileName$, Length, Array(*) )

This routine reads an ASCII text file of integer data (one integer
per line ) into an array. Any €rrors found during file access are
reported and the program execution is stopped. If the file does not
contain Length number of integers, an error occurs and program execution
is stopped.

GLOBAL OUTPUTS:

e no global outputs are exported.

GLOBAL INPUTS:
R ittt no global inputs are imported.
SUBROUTINE PARAMETERS:

FileName$ =—=——=——===== A string the containing file pathname of the file
to be read into the Array parameter.

Length ==-==—-w==——- The number of integers to be read into the Array
parameter. Range = 1..32766

Array -—-————————---- Array id. The integer values read from the file
are returned in this parameter. The array must
be dimensioned prior to calling this subroutine.
The array must be a single(l) dimensioned array.
The array indices are assumed to start at zero(0) -
and stop at Length-1 or greater than Length-1.
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NO_ERROR =0

EOF = 101007

FILE NOT_FOUND = 100009

WRONG_FILE TYPE = 101015 ’
FILE NOT ASSIGNED = 136

FILE EXISTS = 275

assign @File, Error to FileName$
if Error <> NO_ERROR then
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call FGen Error( "ReadArray: FILE ERROR tngFileNameS&"’ "&errm$ (Exrror) )
end if

for Index = 0 to Length-1
enter @File,,Error; Array(Index)
if Error <> NO_ERROR then
if Error = EOF then '
call FGen Error( "ReadArray: MORE DATA EXPECTED FROM '"&FlleNames&"’" )
else
call FGen Error("ReadArray: FILE ERROR ‘"&FileName$&"’ “"&errm$(Error))
end if B
end if
next Index

subend

sub OpenFile( FileName$, €FilePtr )

This routine opens an ASCII, texu file for output. If the file already
exists, the user is prompted for overwrite. If the file does not exist,
the file is created. If any other file error occurs, the error is reported
to the CRT and program execution stops.

GLOBAL OUTPUTS:

M no global outputs are exported.

GLOBAL INPUTS:
M e no global inputs are imported.
SUBROUTINE PARAMETERS:

FileName$ —-——-—---—- A string containing the file pathname of the
output text. file.

@FilePtr ----=-=———- The ‘€’ file pointer. If the file is opened,
this pointer may be used by output statements
to write data to the file.

G b G Bmm G G Bom Sw tvm Gme bm  hm sor Gt Rem few G G S fea U bem fewe Se fan Pem

NO_ERROR =0

EOF , = 101007
FILE NOT_FOUND = 100009
WRONG_FILE_TYPE = 101015
FILE NOT ASSIGNED = 136
FILE_EXISTS = 275

assign @FilePtr, Error to FileName$;write,new .
if Error <> NO _ERROR then
if Error = FILE EXISTS then
print
print "The file ’";FileName$;"’ already exists."
print "Do you want to write over this file (yes or no)?"
input Answer$
if lwc$ (Answer$(1;1]) = "y" then
assign @FilePtr,Error to FileName$; write
if Error <> NO_ERROR then
call FGen Error("OpenFile: FILE ERROR ’"&FileName$&"’' "&errm$ (Error))
end if
else ! don’t want to write over file
call FGen Error( "OpenFile: USER STOPPED PROGRAM" )
end if
else ! file error of some sort
call FGen_Error( "OpenFile: FILE ERROR ’"“&FileNameS$&"’ "&errm$ (Error) )
end if
end if

subend
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sub PrintBits( Value, Number of bits ) -

o= 4

This routine prints the boolean representation of an integer
parameter to the current printer device. The boolean values are
printed from MSB ( most significant bit ) to ILSB { least .
significant bit ). Example: decimal value 23 = "00010111", if
eight(8) bits are requested in the <Number of bits> parameter.

GLOBAL OUTHUTS:

M e e e no global outputs are exported.

GLOBAL INPUTS:

M e no gloBal:inputs are imported.

SUBROUTINE PARAMETERS:

Value ==—======—=- Integer parameter. Range = -32768..32767

Number of_bits --- Size of the boclean representation of the
integer paramster. Range = 1..16

if (Number_of bits < 1) or (Num: of bits > 16) then

call FGen Error( "PrintBits:
end if

if (value < =-32768) or (Value :
call FGen Error( "PrintBits:
end if

Buffer$ = ""

for I = (Number_of bits-1) to
Buffer$ = BufferS$ & valS$( b:

next I

print Value,Buffer$

subend

sub FGen Error( Err_msg$ )

B G i e ¢ Se B B Bam g Gon Som Gum S S b G e Bt

-per_of_bits<l or Number of bits>16" )

767) then
;3e<=32768 or Value>32767" )

2p ~1
alue,I ) )

This routine reports an -
parameter and stops program
report the error on the pri
the printer device is reset

GLOBAL OUTPUTS:

N ———————— no
GLOBAL INPUTS:
L noc
SUBROUTINE PARAMETERS:
Err msg$ -———---—- st
: me

- message from the Err msg$ string
sution. This routine attempts to
device and if this is not possible,
the CRT and the error is reported.

al outputs are exported.

sal inputs are imported.

variable containing error message. This
2 is sent to the printer device.

dim Default output$[80]
Default output$ = "/dev/crt
Device = 4

status Default output$;Errc
if Type=Device then assign

-atus value of an HFS device node

ened, Type
put_error,Error to Default output$;write,shared
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if not Error and Type = Det then
output €Output error;Err 5
else
printer is *
print "The default error rting device for FGen Error is not available,™®
print "the printer desti 2n has been reset to the CRT."
print Err_msg$
end if
stop
subend
RN RN RN RN N NN R N N R RN R N RN R R R RN S RN R R N R RNy
I : teny
(A MERGE USER SUBROUTINES HERE IRNR
111t RN
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/TELECOM/GEN/FRAME_SBUS_TE Rev 3.0

Basic User-Network Interface (S reference) Frame Generator
TE =-=-> NT ‘

Copyright Hewlett-Packard 1987. All Rights Reserved.
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To add other DSP subroutines, simply type in the following BTBasic commands
at the command line:

edit 9999 ! This places the edit cursor at the last line.
merdge "file id" ! Merge the "file id" source at the current edit line.

This program is meant to be modified by the user BEFORE it is executed.
The first half of this program consists of routines that fill pre-~defined
variables (arrays or numeric variables) with values from data files, user
entry or DSP subroutine generated data. These predefined variables reflect
the data field(s) within this particular serial frame format.

The second half of this program consists of a subroutine that formats the
values within the predefined variables into this serial frame format. The
manner in which the predefined variables are formatted is discussed in the
comment section of the framing subroutine.

The subroutines following the framing subroutine are standard throughout
the frame generator programs. Not all of these subroutines are used in a
particular frame generator. These subroutines are documented in the comment
section proceding the implementation section of each subroutine.

This allows the user to have complete control and flexibility over data

field values and how they are generated. Each frame generator program is to
be used for a different frame format.

- ——— " — o ' T - > . o T ) B S WY T S~ v e it o T D N . A 8 4O b A e i e A b > - - - -

USER MODIFIABLE PARAMETERS
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1
I =0 ! Scratch variable.
MAX LEN = 1000 ! Maximiim number of frames. Same value used in

- ! data field array dimensioning.
LEN =0 | Default number of frames to generate.
dim B1(1000) ! Channel Bl field array. (max elements = 32766)
dim B2(1000) ! channel B2 field array. (max elements = 32766)
dim D{10C0) ! D channel field array. (max elements = 32766)
dim E(1000) ! D-echo-channel field array.(max elements = 32766}
cam ACI G rle oA iwac L e e o LTl Paaensat
1 ——————————————————————————————————————————————————————————————————————————————

¢
{

print using "e"
print "sBUS TE --> NT FRAME GENERATOR"
print
print
lcop s

input "Enter number of frames to be generated : ",LEN

exit if (LEN >= 1) and (LEN < MAX_ LEN)

print "VALUE OUT OF RANGE, RANGE = 1 ..";MAX LEN;", RETRY" ¥

end loop

*******************************************************************************

1
| Retrieve/Generate field data for frame(s) -
!*******************************************************************************

prrrrrrrrrirtirtitibtiaeIlY EXAM P LE  trrrprpprrrrnrenannnnnnnninning
1

! Retrieve Bl CHANNEL field data from a text file.

1

print

FileName$ = "sbus#bl”

print "Retrieving Bl CHANNEL field data from tn:FileName$;"'"

call ReadArray( FileName$, LEN*2, Bl(*) )
print

prrprprrrrnpptprenrLErnlLntd EXAMPLE prrpprrrprpprr bbbl

1
| Retrieve B2 CHANNEL field data from a text file.
!

print

FileName$ = '"sbus#b2" .

print "Retrieving B2 CHANNEL field data from '";FileName$;"'"

call ReadArray( FileName$, LEN*2, B2(*) ) -
print

prrrrreprrrrnnrrrnrnEnrit i EXAMPULE prrrprrrrrrrrrrpran ettt
= Retrieve D CHANNEL field data from a text file.

print
FileName$ = "sbus#d" _

print "Retrieving D CHANNEL field data from tn,;rileName$;"'"
call ReadArray( FileName$, LEN, D(*) )

print : .

s

Filel$ = "sbus#filel"
File2$ = "sbhus#file2”
call Generate Sbus_TE( Filel$, File2$, LEN, B1l(*), B2(*), D(*) )
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print
print "FRAME GENERATOR SUCCESSFULLY COMPLETED"

end ! main program

................................................................................

. !
III||I||'!III||IlllllIlllllllllllllllll!llll!lllI!‘!llllll!lllll!lllllllIl

................................................................................

i

PROGRAM SUBROUTINES ) tl
ot . X

|

sub Generate_Sbus_TE( Filel$, File2$, Length, B1(*), B2(*), D(*) )

|

|

! This routine will open the output file, generate the framed field

! data, output the framed data to the output file, and close the output

! file. Any fatal error encountered will be reported and program

! execution will stop.

!

!

! GLOBAL OUTPUTS:

!

! Lttt bttt no global outputs are exported.

' .

! GLOBAL INPUTS:

1

! M e ne global inputs are imported.

1

!  SUBROUTINE PARAMETERS:

1 .

! Filel$ =-==—===——===- String containing file pathname of the first half

! output file. :

!

! File2$ ————mm————- string containing file pathname of the second half
! output file.

| .

! Length —-====-=-- -~~~ The number of frames to be. generated.

! Range = 1..MAX LEN

1

! Bl(#*) ===m=——————- Array id parameter containing Bl CHANNEL field

! . data. Each element is sent in its boolean

! representation to the output file as part of a frame.
! The array is dimensioned as a single(l) dimensioned
! array prior to calling this subroutine.

!

! B2 (%) ==—===-——---- Array id parameter containing B2 CHANNEL field

! data. Each element is sent in its boolean

! representation to the output file as part of a frame.
! The array is dimensioned as a single(l) dimensioned
' array prior to calling this subroutine.

' -

U(k) mmmmmmmem - Array id parameter containing D CHANNEL 1.eid

Fach el soens o N S S SIS TR

2y part e L oLl

IepLesentacivii Lo Lhie Sdilpuc il o
The array is dimensioned as a single(l) dimensioned

array prior to calling this subroutine.

—r— ot

dim Buff1$([80), Buff2$([80)
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1
0

TRUE
FALSE

o

call OpenFile( Filel$, @FilePtrl )
call OpenFile( File2$, @FilePtr2 )

for Frame = 0 to Length-1

i .

! The LowZero-boolean parameter is used to toggle the 0 coding values.

! If LowZero is TRUE,” then the last bit was coded as a "low" zero and the

! current bit should be coded as a "high" zero value.

{ If LowZero is FALSE, then the last bit was coded as a "high" zero and the

! current bit should be coded as a "low" zero value.

! The Code_ SBUS_Bit routine will toggle the LowZero parameter is a zero

! bit value is coded.

]

LowZero

Buffls

Buff2$
!

TRUE

i Framing bit is always a "high" zero
|
call Code_SBUS_Bit( 0, LowZero, 0, Buffl$, Buff2s )
!
]

The DC balancing bit following the framing bit is always a "low" zero.
l
call Code SBUS_Bit( 0, LowZero, NumZeros, Buffl$, Buff2$ )
output @FilePtrl; Buff1$ | output @FilePtr2;Buff2$ | Buffl$="" | Buff2s = ""

! Bl channel octet
t

NumZeros = 0 ! Start counting zeros for balance bits

LowZero = FALSE. ! First zero valued bit of Bl is a "low" zero.

call GetBitsSBUS( Bl( Frame*2+0 ), 8, LowZero, NumZeros, Buffl$, Buff2$ )
output @FilePtrl;Buffl$ | output @FilePtr2;Buff2$ | Buffl$="" | Buff2s = ""

1
! DC balancing bit
1

DC_Balance = (NumZeros+l) mod 2 . .
call Code SBUS_Bit( DC_balance, LowZero, NumZeros, Buffls$, Buff2$ )

! D-channel bit
X :
NumZeros = 0 ! start counting zeros for balance bits
call GethtsSBUS( bit(D(Frame),3), 1, LowZero, NumZeros, Buffls, Buff2$ )

! DC balanc1ng bit
! -

DC_Balance = (NumZeros+1l) mod 2 *

call Code_SBUS_Bit( DC_balance, LowZero, NumZeros, Buffl$, Buff2$ )
1

! Auxiliary framing bit
1

NumZeros = 0 ! Start counting zeros ror balance bits
o —— - LALYE L Foreo nnth??TE LI I o o ST S N T L R

call Code_SBUS_Bit( 0 LowZero, NumZeros, Buffl$, Buff2s ;

DC balancing bit

—r— —

DC_Balance = (NumZeros+1l) mod 2 :

call Code_SBUS_Bit( DC_balance, LowZero, NumZeros, Buffl$, Buff2$ )

output €FilePtrl;Buffl$ | output @FilePtr2;Buff2$ | Buffl$="" | Buff2$ = "
1

! B2 channel octet
1

NumZeros = 0 ! Start counting zeros for balance bits -
call GetBitsSBUS( B2( Frame*2+0 ), 8, LowZero, NumZeros, Buffls, Buffzs )

output @FilePtrl;Buffl$ | output @FilePtr2;Buff2$ | BufflsS="" | Rnffmﬂmz a
! .

! DC balancing bit
1
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DC_Balance = (NumZeros+l) mod 2 ) - - et
call Code_SBUS_Bit( DC_balance, LowZero, NumZeros,.BUffls, "BRLL2S$s)
! - _ E ) .
! D-channel bit N
1 .
NumZeros = 0 ! Start counting zeros for balance bits i
call GetBitsSBUS( bit(D(Frame),2), 1, LowZero, NumZeros, Buffl$, Buff2$ )
1

i DC balancing bit
!

DC_Balance = (NumZeros+l) mod 2

call Code  SBUS_Bit( DC_balance, LowZero, NumZeros, Buffl$, Buff2$ )

output @FilePtrl;Buffl$ | output €FilePtr2;Buff2$ | Buffils$="" | Buff2$ = un
1

! Bl channel octet
1

NumZeros = 0 ! Start counting zeros for balance bits
call GetBitsSBUS( Bl{( Frame*2+1 ), 8, LowZero, NumZeros, Buffls$, Buff2$ )
output @FilePtrl;Buffl$ | output €@FilePtr2;Buff2$ | Buffls$="" | Buff2$ = "»

)
! DC balancing bit
]

DC Balance = (NumZeros+l) mod 2

call Code_SBUS_Bit( DC_balance, LowZero, NumZeros, Buffl$, Buff2$ )
) .

! D-channel bit

t -

NumZeros = 0 !'Start counting zeros for balance bits

call GetBitsSBUS( bit(D(Frame),1l), 1, LowZero, NumZeros, Buffl$, Buff2s$ )
!
! DC balancing bit
! .

DC_Balance = (NumZeros+l) mod 2 -

call Code_SBUS_Bit( DC_balance, LowZero, NumZeros, Buffl$, Buff2$ )

output @FilePtrl;Buffl$ | output @FilePtr2;Buff2$ | Buffl$="" | Buff2$ = "n
. 1

I B2 channel octet -

1
NumZercs = 0 . ! Start counting zeros for balance bits
call GetBitsSBUS( B2( Frame*2+1 ), 8, LowZero, NumZeros, Buffl$, Buff2$ )
output €FilePtrl;Buffl$ | output €FilePtr2;Buff2$ | Buffl$="" | Buff2g = ""

1
! DC balancing bit
1

DC_Balance = (nNumZeros+l) mod 2
call Code_SBUS_Bit( DC_balance, LowZero, NumZeros, Buffl$, Buff2$ ) .

i Dechannel oot
1

NumZeros = 0 ! Start counting zeros for balance bits
call GetBitsSBUS( bit(D(Frame),0), 1, LowZero, NumZeros, Buffl$, Buff2$ )
!

! DC balancing bit
1

DC_Balance. = (NumZeros+l) mod 2
call Code_SBUS_Bit( DC_balance, LowZero, NumZeros, Buffl$, Buff2$ )
!

! The last frame of data ends with two ";" characters
i

if Frame = Length-1 then
output @FilePtrl;Buffl$;";;"
output @FilePtr2;Buff2$;";;" 5
else
output @FilePtril;Buffls$;";"
output @FilePtr2;Buff2$;";"
end if
next Frame

!
! close the output files
1
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assign @FilePtrl,Error to *
assign @FilePtr2, Error to *

subend

tm puw dme fem 4 G $m fem O e Gom B O $em Sm b G G Ser bm Bem S Pme S Gom bem Som Gom G
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This routine retrieves the boolean representation of an integer
parameter and appends it to the string parameters according to the
CCITT I.430 standard for pseudo-ternary coding. The two string parameters
represent the values of the two signals (combined at the transformer to
for the pseudo-ternary signal).

The Number of bits parameters represents the number bits within the integer
value to convert to its pseudo-ternary format. Bits are always converted
MSB (Most Significant Bit) to LSB (Least Significant Bit).

The LowZero parameter represents the current zero value, with
TRUE = lower than zero and FALSE = higher than zero voltage potential.

GLOBAL OUTPUTS:

M e no global outputs are expérted.

GLOBAL INPUTS: B

v

N e no global &nputs are imported.

SUBROUTINE PARAMETERS:

Value —-=———==—==——== Integer parameter. Range = -32768..32767
; of hite - Sl out e Loglenn rapresantaciin o the
Y cayramatar.  kange = 148 —
LowZerg —--—=—===-==< Boolean parameters representing the coding of the
next zero parameter. TRUE = lower than zero.
: FALSE = higher than zero.
NumZeros =—==-==—=--- Integer parameter to count the number of zeros

(boolean value = 0) in the Value parameter.

Bufflg ==-=-=-—==-=-= First string parameter to which the boolean

representation is appended. )
Nl

BUff2$ =—~=—=--—==-=- Second string parameter to which the boolean
representation is appended.

if (Value < =32768) or (Value > 32767) then

call FGen_Error( "GetBitsSBUS: Value<=32763 or Value>32767" )
end if ;
if (Number of bits < 1) or (Number of bits > 16) then

call FGen Error( "GetBitsSBUS: Number of bits<l or Number of bits>16" )
end if T -

if (LowZero < 0) or (LowZero > 1} then -
call FGen Error( "GetBitsSBUS: LowZero<0 or LowZero>1l" )
end if
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The Bl or B2 field are always an octet (8 bits

Hhy t= o= o=

or I = (Number_of bits-1) to 0 step -1
call Code SBUS_Bit( bit( Value, I ), LowZero, NumZeros, Buffl$, Buff2$ )
next I

subend

This routine converts a boolean value to its CCITT I.430 psuedo-ternary
coding representation and appends this code to the Buffl$ and Buff2s
parameters.

The LowZero parameter represents the current zero value, with
TRUE = lower than zero and FALSE = higher than zero voltage potential.

) The NumZeros parameter is used to keep track of the number of zero
values in the SBUS frame. This is used to set the balancing bits to the

correct code.
GLOBAL OUTPUTS:

nn ;——— i m——— no global .outputs are exported.

om gvm Bk S dn B pim Gee fem §ow hm A Gme fw Y e Gea b Gmm O
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SUBROUTINE PARAMETERS:
Bitvalue --==-=--~ Boolean parameter. Range = 0..1
LowZero =--—------ Boolean parameters representing the coding of the
next zero parameter.. TRUE = lower than zero.
FALSE = higher than zero.
NumzZeros =-=-—-—====- Integer parameter to count the number of zeros

(boolean value = 0) in the Value parameter.

BUffl$ =====—=w——- First string parameter to which the boolean
representation is appended.

Buff2$ ---=--—---- Second string parameter: to which the boolean
representation is appended.

D T L T T L L

Zero$ = "00000000"
One$ = "11111111"
Off$ = "XXXXXXXX"

if (Bitvalue < 0) or (BitValue > 1) then
call FGen Error( "Code_SBUS_Bit: BitValue<0 or BitValue>1" )
end if

if (LowZero < 0) or (LowZero > 1) then
call FGen_Error( "Code_SBUS_Bit: LowZero<O or LowZero>l" )
end if

if BitValue then .
Buffl$ = Buffl$ & Zero$ | Buff2$ = Buff2$ & Zero$
else
NumZeros = NumZeros + 1
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if LowZero then

1

! if last zero was a low zero then code this bit as high zero

1

Buffl$ = Buffl$ & Zero$ | Buff2$ = Buff2$ & One$

LowZero = 0
else

if last zero was not a low zero then code this bit as low zero

Buffl$ = Buffl$ & One$ | Buff2$ = Buff2$ & Zero$
LowZero = 1
end if
end if

subend

sub GetBitsMSB( Value, Number_ of bits, Buffer$ )

Mt B = A= S G e bem e G Bm Grm Gra fem Bs Bom Grm ew bt bbb e O fmo b 0t
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This routine retrieves the boolean representation of an integer
parameter and appends it to a string parameter. The boolean values
are stripped from MSB ( most significant bit ) to LSB ( least
significant bit ). Example: decimal value 23 = "00010111", if

iIn - Carg araz requestea i Lhe [FYERTIN A < TR S P T

it

Note: If the <Value> parameter is greater than the 2's complement
range for the <Number_of_ bits> parameter requested, the extra bits
withing the <Value> parameter are ignored and not put into the <Buffer$>

string parameter.

GLOBAL OUTPUTS:

R ikttt 'no global outputs are exported.

MU e no global inputs are imported.

Value ==—==—==—==== Integer parameter. Range = ~32768..32767

Number of bits --- Size of the boolean repreéentation of the
integer parameter. Range = 1..16

Buffer$ —=—=—=w—-—-——- String parameter to which the boolean representation

is appended.

if (Number of_ bits < 1) or (Number_of bits > 16) then
call FGen_Error( "GetBitsMSB: Number_of_ bits<l or Number_ of bits>16" )
end if -

if (Value < =-32768) or (Value > 32767) then
call FGen_Error( "GetBitsMSB: Value<-32768 or Value>32767" )

end if

for I = (Number_of bits-1) to 0 step =1 .
Buffer$ = Buffer$ & vals$( bit( value,I ) )
next I

subend
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This routine retrieves the boolean repfesentation of an integer
parameter and appends it to a string parameter. The boolean values

:
!
!
| are stripped from LSB ( least significant bit ) to MSB ( mest
! significant bit ). Example: decimal value 23 = "1lloloo00", if
! eight(8) bits are requested in the <Number_ of_bits> parameter.
! .
! Note: If the <Value> parameter is greater than the 2's complement
! range for the <Number of bits> parameter requested, the extra bits
! withing the <Value> parameter are ignored and not put into the <Buffers$>
! string parameter. -
1
1
1
! GLOBAL OUTPUTS:
i
Se e e e gheba )l L0t 3 are dnporiedd.
i
! GLOBAL INPUTS:
1
! L bbbttty no global inputs are imported.
1 -
! SUBROUTINE PARAMETERS:
! . .
! Value —---====-=-== Integer parameter. Range = -32768..32767
1
! Number_of_bits --- Size of the boolean representation of~the
! integer parameter. Range = 1..16
!
! Buffer$ —--—---=~-- String parameter to which the boolean representation
! is appended. :
1
! _______________________________________________________________________
if (Number of_bits < 1) or (Number_of_ bits > 16) then
call FGen Error( "GetBitsLSB: Number of bits<l or Number of bits>1é" )
end if
if (Value < -32768) or (Value > 32767) then
call FGen_Error( nGetBitsLSB: Value<-32768 or Value>32767" )
end if
for I = 0 to (Number_of_bits-1)
Buffer$ = Buffer$ & val$( bit( Value,I ) )
next I
subend

sub ReadArray( FileName$, Length, Array(*) )

This routine reads an ASCII text file of integer data (one integer
per line ) into an array. Any errors found during file access are
reported and the program execution is stopped. 1If the file does not
contain Length number of integers, an error occurs and program execution
is stopped.

GLOBAL OUTPUTS:

L bttt no global outputs are exported.

GLOBAL INPUTS:

L ittt no global inputs are imperted.

b= S $ma P dem Bve b G Gw Sae e == b= Bem e Gme B Sum
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SUBROUTINE PARAMETERS:

!

!

! FileName$ =-=--==----~ A string, the containing file pathname of the file
! to be.read'into the Array parameter.

!

! Length —-—=———===w--- The number of integers to be read into the Array
! parameter. Range = 1..32766 .
1

! Array ——---——------- Array- id. The integer values read from the file,
: ace rebturnsd Lt ocLid gavametas,  Yhoo o ardayets

! be dimensioned prior to calling this subroutine.
! The array must be a single(l) dimensioned array.
! The array indices are assumed to.start at zero(0)
! and stop at Length-1 or greater than Length-1.

: .

NO_ERROR =0

EOF = 101007

FILE_NOT_FOUND = 100009 >
WRONG_FILE TYPE = 101015

FILE_NOT_ASSIGNED = 136

FILE_EXISTS = 275 5

assign €@File, Error to FileName$
if Error <> NO_ERROR then
call FGen_Error( "ReadArray: FILE ERROR '"&FileName$&"' "&errm$ (Error) )

end if
for Index = 0 to Length-1 i
enter @File,,Error; Array(Index)
if Error <> NO_ERROR then
if Error = EOF then

call FGen_Error( "ReadArray: MORE DATA EXPECTED FROM '"&FileName$&"'" )
else
call FGen_Error("ReadArray: FILE ERROR '"&FileName$&"' "&errm$ (Error))
end if
end if

next Index

subend

sub OpenFile( FileName$, €FilePtr )

1

This routine opens an ASCII text file for output. If the file already
exists, the user is prompted for overwrite. If the file does not exist,
the file is created. If any other file error occurs, the error is reported
to the CRT and program execution stops. ’

GLOBAL OUTPUTS:

B no global outputs are exported.

GLOBAL INPUTS:
WM cemm—eme————— no global inputs are imported.
SUBROUTINE PARAMETERS:

FileName$ --=--——==-=- A string containing the file pathname of the
output té&xt. file.

@FilePtr ====——wm=——= The '@' file pointer. If the file is opened,
this pointer may be used by output statements
to write data to the file.
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FILE NOT_ASSIGNED
275

FILE_EXISTS

, 161 162
NO ERH.E = 0
EOF = 101007
FILE_NOT_FOUND = 100009
WRONG FILE_TYPE = 101015

assign @FilePtr, Error to FileName$;write, new
if Error <> NO_ERROR then :
if Error = FILE_EXISTS then
print
print "The file in.FileName$;"' already exists.” S
print "Do you want to write over this file (yes or no)?"
input Answers$
if 1wc$(Answer$[1:1]) = "y" then . o
assign @FilePtr,Error to FileName$; write .
if Error <> NO_ERROR then -
call FGen_Error("OpenFile: FILE ERROR '"&FileName$&"' "&errm$S (Error))
end if
__else ! don't want to write over file
' call FGen Error( "OpenFile: USER STOPPED PROGRAM" )

end if
else ! file error of some sort
call FGen Error( "OpenFile: FILE ERROR 1ugFileName$&"! "&errm$ (Error) )
end if
end 1if
subend

sub PrintBits( Value, Number of_bits )

e S Bem e Gm Gom B b few Bem be b Gm = Gma G Sme Gvm Sme Smm Sm St 0=

This routine prints the boolean representation of an integer
parameter to the current printer device. The boolean values are
printed from MSB ( most significant bit ) to LSB ( least ’
significant bit ). Example: decimal value 23 = "0oo01l011l1l", if
eight(8) bits are requested ,in the <Number of bits> parameter.

GLOBAL OUTPUTS:
UM mem e o e no globai outputs are exported.
GLOBAL INPUTS:
P oo no global inputs are imported.
SUBROUTINE PARAMETERS: |
Value ==-—=-m=-===== Integer parameter. Range = -32768..32767

Number of bits --- Size of the boolean representation of the
integer parameter. Range = 1..16

if (Number_of_bits < 1) or (Numﬁérgof_biﬁs > 16) then
call FGen Error( "PrintBits: Number of bits<l or Number_ of_ bits>16" )

end if

if (Value < -32788) or (Vzlue » 32767) then
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ealt PSen Cyeor ! tRriatdits: Value< 32760 or Valnesiavagt oo

enoe .
- e

Buffer$ = ""

for I = (Number_of_bits-1) to 0 step -1
Buffer$ = Buffer$ & val$( bit( Value,I ) )

next I .

print Value,Buffer$

subend

sub FGen_Error( Err_msg$ )

This routine reports an error message from the Err msg$ string
parameter and stops program executicn. This routine attempts to
report the error on the printer device and if this is not possible,
the printer device is reset to the CRT and the error is reported.

GLOBAL OUTPUTS:

. L ittt bl bt no global outputs are exported.
GLOBAL INPUTS:
M e e no global inputs are iméorted.
SUBROUTINE PARAMETERS:
Err_msg$ -----—---- String variable containing error message. This

message is sent to the printer device.

Ge 4=s Bt S P Bm S B G B Gem e B O B hem bim S Gm S

dim Default output$[{80]
Default_output$ = "/dev/crt®&crts
Device = 4 1 status value of an HFS device node

status Default_output$;Error,Opened, Type
if Type=Device then assign @Output_error,Error to Default_output$;write,shared

if not Error and Type = Device then -
output @Output_error;Err_msg$
else

printer is *
print "The default error reporting device for FGen Error is not available,"
print "the printer destination has been reset to the CRT."
print Err msg$ '
end if
stop
subend

................................................................................

M ERGE US ER SUBRCUTTIUNTES HERE

..........................................................................
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APPENDIX B
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sub Tone (VRMS SIG_FREQ, PHASE, SAMP FREQ, LENGTH, X(*) ) :

t* file pathname: /telecom/gen/tone Rev 3.0
!* This routine will generate LENGTH values in the array X.

t%* The value at N is computed by the formula'

1%

1 X(N) = 2°(1/2) Vrms cos( 2 pi (SIG_FREQ N / SAMP FREQ + PHASE/360) )
1%

!* where

1% vrns is the signal amplitude in volts rms

1x S8IG_FREQ is the signal frequency

[* SAMP FREQ is the sampling frequency o

L* PHASE is the initial phase angle

I * Copyright Hewlett-~Packard 1987. All rights reserved. .

! parameter check
if (SAMP_FREQ<=0) or (SIG_FREQ>=SAMP_FREQ) then
call DSP_type_error("Tone: Frequency parameter out of range")
else | if (LENGTH<1) or (LENGTH>32767) then
call DSP_type_error("Tone: Length parameter out of range")
else | if (PHASE<O) or (PHASE>360) then
call DSP_type_ error("Tone: Phase parameter out of range')
else
! compute constant parts of the equation
AMP = sgr(2) * VRMS
DELT_ANGLE = 2 * pi * SIG_FREQ / SAMP_ FREQ
PHARAD = 2 * pi * PHASE / 360

{ £ill the array
for IND = 0 to LENGTH-1
X(IND) = AMP * cos( DELT_ANGLE * IND + PHARAD)
next IND

end if
end if
end if

subend ! tone
¢

! R A T L L il s e R R R T L e T T T T X T

sub A_LAW( LENGTH, X(*) )
file pathname: /telecom/gen/a_law - Rev 3.0
!* This routine will take the real values passed in by the array X and convert
!* them to a non-uniform encoding via the A-law.
1%
t* The elements of the array are expected to be in the range [-4096,4096).
I* Any element outside this range will be treated as the closest boundary value.
t*# LENGTH is the number of elements in the array which are to be converted
L* - . o
!+ Values produced will be an 8-bit ccde.
{* The boundary value will contain the code of the higher region.
t* Copyright Hewlett-Packard 1987. All rights reserved. 4

! parameter check
if (LENGTH < 1) or (LENGTH > 32767) then
call DSP type_error("A_law: Length parameter out of range')
else
{ for all the elements in the array
for IND = 0 to LENGTH - 1
! truncate value to closest magnitude
TEMP = int(abs(X(IND)))
! check value against the limit
if TEMP> 4095 then TEMP = 4095
! initialize to segment 0 parameters

END = 32
LEND = 0
INTVSZ = 2
SEG = 0

! loop to locate segement
loop
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exit if SEG = 8 ! failsafe exit since 2**7 * 32 = 4096
: ! check if correct segment to exit
exit if TEMP <= END

! adjust segment parameters
LEND = END
END = END * 2

| every segement but seg #1 doubles in size
if SEG>0 then INTVSZ = INTVSZ * 2
SEG = SEG + 1
end loop

! compute displacement into segment
- LEND
| code lower 7 bits
ALAW = 16 * SEG + TEMP div INTVSZ
! check sign bit correction
if X(IND)>=0 then ALAW = AIAW + 128
! invert alternate Pits
X(IND) = bineor(ALAW,85)
next IND

it

TEMP TEMP

end if
subend ! A_law
b st s ke A U R B UV 3 T U Ymrw ke s ik e KGR bkt b P A LR BT e
sub MU_LAW ( LENGTH, X(*) )
1% file pathname: /telecom/gen/mu_law Rev 3.0
I%* This routine will take the real values passed in by the array X and convert
1% them to a non-uniform encoding via the MU-law.
1* The elements of the array are expected to be in the range [-8159,8159).
1% Any element outside this range will be treated as the closest boundary value.
{* LENGTH is the number of elements in the array which are to be converted
1% This routine will produce an 8-bit code.
t* Boundary values will be coded as the lower value
1+ Copyright Hewlett-Packard 1987. All rights reserved. .

‘ ! parameter check
if (LENGTH < 1) or (LENGTH > 32767) then N
call DSP_type_errcr("Mu_law: Length parameter out of range")
else
! for each element in the array
for IND = 0 to LENGTH - 1
! limit check
if X(IND) > 8158 then

MLAW = 128
else | if X(IND) < -8158 then
MILAW = O
- else

TEMP = int(abs(X(IND)))
! segment 0 check
if TEMP < 1 then
INTVSZ = 1
MLAW = 0
! segment 1 check
else | if TEMP <= 31 then
INTVSZ = 2
TEMP = TEMP - 1
MLAW = int ( TEMP / 2 ) + 1
else
! initialize to segment 2
INTVSZ = 4
END = 95
LEND = 31
SEGSZ = 128
SEG = 2
! locate proper segment
loop
exit if SEG = 9 | failsafe exit since 2%*8 * 32 = 8192
exit if TEMP <= END
LEND = END
END = END + SEGSZ
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SEGSZ = SEGSZ * 2 B
INTVSZ = INTVSZ * 2
SEG = SEG + 1
end loop
! compute displacement into segment
TEMP = TEMP - LEND
! compute code - 3 bit segment 4 bit displacement
MLAW = 16 * (SEG - 1) + int(TEMP / INTVSZ)
end if
end if . .
! set msb according to sign
if X(IND) >= 0 then °
MIAW = 255 - MLAW
‘else
MLAW = 127 - MLAW

end 1I.
end if
X (IND) = MLAW
next IND
end if
subend ! Mu_law

{****k**************************************************************************
sub G_noise( VRMS, SEED, LENGTH, X(*) )

1* file pathname: /telecom/gen/g_noise. Rev 3.t
1* This routine will generate LENGTH values in the array X.
I* The values are Gaussian distributed pseudo-random numbers.
1% Copyright Hewlett-Packard 1987. All rights reserved.
if (LENGTH < 1) or (LENGTH > 32767) then
call DSP_type_error("G_noise: Length parameter out of range")
else » 3
Twopi = 2 * pi - »
) ! set up random number generator
randomize SEED
SEED2 = 10000000 * rnd
! randomly generate values between -1 & 1
for IND = 0 to LENGTH - 1
X(IND) = cos( Twopi * rnd )
next IND -
! reinitialize the random number generator
randomize SEED2
! apply 2nd degree of randomness
for IND = 0 to LENGTH - 1
X(IND) = X(IND) * VRMS * sqgr( =2 * log ( 1 - rnd ) )
next IND
end if
subend ! G_noise
;.‘:).-x*w**********w********-x*xxxwxx*xwxxwxrww*x**xr*wxx7’.a'.-.’.-;.-:'\k‘,'zi-k>'n‘c~'n*.‘n‘n‘<.:,'.~-.-n*x*-x*xxx
sub Idle_Code ( C$, LENGTH, X(*) )
{* file pathname: /telecom/gen/idle_code Rev 3.0

1* This routine will generate LENGTH values in the array X.

1* The values are generated as alterating sign values starting with the positive
1% value first. ¢S is used to indicate the code type desired. If C$ starts

1% with the letter 'A', A-law will be used and 1's will be

I* generated. If C$ starts with the letter-'M', Mu-law code will be used and

!* 0's will be generated.

| * Copyright Hewlett-Packard 1987. All rights reserved.

N
if lwe$(Cc$({1l;1]) = "a" then
VvV = 213
else | if 1lwc$(C3[1:1]) = "m" then , 3

vV = 255
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else | call DSP_type error("Idle_code: Law parameter out of range')
end 1if
end if

if (LENGTH < 1) or (LENGTH > 32767) then
call DSP_type_error(“Idle_code : Length parameter out of range)
else | for IND = 0 to LENGTH - 1
X(IND) =V
next IND

end if
subend ! idle_code

PR Ak sk Rk xhekdagtE faht e ERVROPNPARRT SOINEUISERE I SRR SRR S AL A E R R NN S A

!sub PRBS ( SCALE, COMPLEMENT, LENGYi, A(*) )
t* file pathname: /telecom/gen/prbs

1* This routine will generate LENGTH values in the array A.

1+ The values are generated from a shift register which has elements

1* exclusively or'ed to feed the lowest bit.

|+ The description of the circuit is obtained from the array PAT which

I* inicates the bits of the register, REGS, which are to be Xor'ed together
1% to form the next LSB. The SCALE parameter indicates the bit width of the
1+ ghift register to be used.

t* The register is initialized to all 1 bits.

1* The COMPLEMENT parameter indicates whether the output stream~thould be

!* complemented.

1% The bit stream is packed 16 bits in each array element with earliest bit
1% in the sequence as the high order bit. *
1% Copyright Hewlett-Packard 1987. All rights reserved.

Scale = 16 v

Complement = 0

Length = 32000

dim A(32700)

Rev 3.t

dim PAT(3)
! Scale is associated with bandwidth limits set for 3063AT
if (SCALE < 6) or (SCALE >16) then
call DSP_type_error ("PRBS: Scale parameter out of range')
else | if (LENGTH < 1) or (LENGTH > 32767) then
call DSP_type_error ("PRBS: Length parameter out of range")
else | if (COMPLMENT < 0) or (COMPLEMENT > 1) then
call DSP_type error ("PRBS: Complement parameter out of range")
else
on SCALE - 5 goto VI,VII,VIII,IX,X,XI,XII,XIITI,6XIV,XV,6XVI

! the values in this array indicate the bit positions that are Xor'ed to
! get the lsb. The value 1 indicates the msb of the register.

VI: PAT(0) = 1] PAT(l) = 2 | PAT(2) = 0 | PAT(3) =0 { wilioo000"
goto INIT
VII: PAT(0) = 1| PAT(1l) = 4 | PAT(2) = 0 | PAT(3) =0 !t *31001000"
goto INIT
VIII: ©PAT(0) = 1| PAT(1l) = 3 | PAT(2) = 4 | PAT(3) =5 ! "10111000"
goto INIT
IX: PAT(0) = 1} PAT(1l) = 5 | PAT(2) = 0 | PAT(3) =0 {1 m100010000"
. goto INIT . )
X: PAT(0) = 1| PAT(1l) = 4 | PAT(2) = 0 | PAT(3) = O ! "1001000000"
goto INIT -
XT: PAT(0) = 1| PAT(1l) = 3 | PAT(2) = 0 | PAT(3) =0 ! ®10100000000"
goto INIT
XTI: PAT(0) = 1] PAT(l) = 2 | PAT(2) =5 | PAT(3) =7 ! "110010100000"
goto INIT -
XIII: PAT(0) = 1] PAT(l) = 2 | PAT(2) = 4 | PAT(3) =5 ! "1101100000000"
goto INIT
XIV: PAT(0) = 1| PAT(l) = 2 | PAT(2) = 7 | PAT(3) = 11 1 111000010001000"
goto INIT
XV: PAT(0) = 1} PAT(l) = 2 | PAT(2) = 0 | PAT(3) =0 { %110000000000000"
goto INIT
XVI: PAT(0) = 1] PAT(1l) = 2 | PAT(2) = 4 | PAT(3) = 13 ! ¥31101000000001000"
INIT: . »
INITREGS = "11111111111111:11"

| initialize register to all ones actual size
REGS = INITREGS$[1;SCALE]
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BITE =
TN = 2
i for all elements in the array
loop
! initialize array element when new item
if BITC = 0 then A(IND) = 0
! set up for all tap points

COMB = 0
CIND = 0
! add in all tap points
loop
COMB = COMB exor bti(REG$[PAT(CIND);1])
CIND = CIND + 1

exit if CIND>3
exit if PAT(CIND) = O
end loop

! shift register
OUT = bti(REGS[1:1])
REGS = REGS$[2] & itb$(COMB)

! add the bit (complement if desired)

A(IND) = shift(A(IND),-1) + (OUT exor COMPLEMENT)

! pack bits in word

BITC = (BITC + 1) mod 16
! move to next word when full

if BITC = 0 then IND = IND + 1

exit if IND >= int (LENGTH)

end loop

end if
end if
end if
Isubend ! PRBS

- ’
l*******************************************************************************

sub U_noise ( VPEAK, SEED, LENGTH, X(*) )
!* file pathname: /telecom/gen/u_ncise Rev 3.0
{* This routine will generate Length values in the array X.

I+ The values are uniformly distributed pseudo-random numbers over the interval
| * (-VPEAK, VPEAK)

!* the routine also requires a seed value for the random sequence

!+ Copyright Hewlett~Packard 1987. All rights reserved.

randomize SEED - /

if (LENGTH<l) or (LENGTH>32767) then
call DSP_type_ error("U_noise: Length parameter out of range'")

else
for IND = 0 to LENGTH - 1

X(IND) = VPEAK * (2 * rnd - 1)
next IND
end if
subend ! U_noise

!************************wk*k*************************************************;*

sub A_to D ( LIM, SCALE, COMPLEMENT, LENGTH, X(*) )

t* file pathname: /telecom/gen/a_to_d- Rev 3.0
1% This routine will take the real values passed in by the array X and convert
I+ them to a guantized value that is between -2 SCALE+1 and 2 SCALE-1l exclusive.
I%* (-2"SCALE) is included for twos complement.

!* The elements of the array will be expected to be in the range -LIM to LINM,

!* any values outside this range are treated as one of the boundary values.

!* Two's complement numbers are biased so that zero input occurs in the middle
{* of the zero output gquanta. X

{* LENGTH is the number of elements in the array which are to bé converted.

!* COMPLEMENT indicates whether one's or two's complement notation is used.

{* Copyright Hewlett-Packard 1987. All rights reserved. 5

! parameter check
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if (LENGTH<1l) or (LENGTH>32767) then

call DSP_type_error("D_to_A: Length parameter out of range")
else | if (SCALE<1) or (SCALE>16) then
call DSP_type_error("D_to_A: Scale para

else | if LIM<=0 then

call DSP_type_exror("D_to_A: Limit parameter out of range")

else | if (COMPLEMENT<1) or (COMPLEMENT>2) then
call DSP_type_error("D_to_A: Complement parameter out of range")

else

meter exceeds associated bandwidth")

1| compute upper limit of output
OMAX = 2" (SCALE ~ 1) :
if COMPLEMENT = 2 then
! compute the interval size
DELT = 2 * LIM / (2 ~ SCALE - 1)
for IND = 0 to LENGTH - 1
! if input beyond limit set to max code
if X(IND) >= LIM then
X(IND) = QMAX - 1
else | if X(IND) < -LIM - DELT/2 then
X(IND) = -QMAX
else
! code with .5 delta shift to center zero
X (IND) int( X(IND) / DELT + 0.5)
end if
end if
next IND

else

! ones complement mode
! compute the interval size
DELT 2 * LIM / int(2 SCALE + 0.5)
for IND 0 to LENGTH ~ 1
! if input beyond limit set to max code
if X(IND) <= -LIM then
X(IND) = -QMAX
else | if X(IND) >= LIM then
X(IND) = QMAX - 1
else
X (IND)
end if
end if
next IND
end if
end if
end if
end if
end if
subend !

int( X(IND) / DELT)

Yy

A_to D

i **x*****i-'************************************'k'k*******************************4
sub Digital mW(Law$,Length,Samples(*)) {--- Digital_mW

1% file pathname:./telecom/gen/digital_mw Revision: 3.0

1* Description: Generates the "digital milliwatt" samplé sequence defined by

1% the CCITT Red Book Fascicle III.3 rec. G.711 encoded in either mu or A law.
1% Copyright Hewlett-Packard 1987. All rights reserved.

dim Digital mW_table(0:7)
if not (Length<l or Length>32767) then

if upc$(Law${1l;1])="M" then ! u-law table e .
Digital mW_table(0) = bti("00011110") ! 30
Digital mW_table(l) = bti("00001011") {11
Digital mW_table(2) = bti("o0001011") ! 11 3
Digital mW_table(3) = bti("000111l0") ! 30
Digital_mW_table(4) = bti("10011110") ! 158
Digital mW_table(5) = bti("10001011") ! 139
Digital mW_table(6) = bti("io00i0om™) ! 139
Digital_mW_table(7) = bti(rloD1l¥e10") 4 158
else | if upc$(Law$({1;1])="A" then ! A-law table
- Dpigital mW_table(0) = bti("00110100") ! 52
Digital mW_table(l) = bti(™o0l00001") ! 33
Digital mW_table(2) = bti("00100001") ! 33
Digital mW_table(3) = bti("00110100") ! 52
Digital_mW_table(4) = bti(™10110100") ! 180
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bti("10100001") ! 161
bti("™10100001") ! 161
bti("10110100") ! 180

177 178

Digital_mW_table(5)

Digital_mW_table(6)

Digital mW_table(7)
else

call DSP_type_error("Digital mW error: Law <> nupnn gy Mapnur
end if | end if

o

for Index = 0 to Length - 1
Samples(Index) = Digital_mW_table(Index mod 8)

next Index

call DSP_type error("Digital mW error: Length<l or Length>32767")

end if
subend

APPENDIX D

' /TELECOM/GEN/PCFGEN

Pattern Capture Format Generator

Copyright Hewlett-Packard 1987. All Rights Reserved.

Rev 3.0

*******************************************************************************

1
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OPERATION:

This program may be run by typing 'get "/util/pcfgen” |run'

on the command line.

The Pattern Capture Format ‘Source Generator (PCFGEN) is a

general purpose, flexible program designed to produce

Vector Control Language (VCL) compatible PCF source code.

PCFGEN takes a user written "skeleton" file, called the
Format File, and user written or machine generated Data

Files and combines them into a VCL compatible Output File.
PCFGEN does not check for correct VCL syntax however, so it
is important that the original Format file be Syntactically
correct (with the exception of the special constructs and
commands allowed by PCFGEN). The manuals contain complete
information on correct Format and Data file syntax, use of

PCFGEN, and examples. Please consult the manuals for

information on proper use of PCFGEN. Subsequent comments
contained here will address detailed operation and organi-

zation of the PCFGEN software rather than its use.

The PCFGEN software consists of two major modules: the
Format File Parser and the Code Generator. Each module

contains several lower level sub-modules. In addition there

are general purpose subroutines for error handling and

program termination. The software is organized as follows

am B bw b fem b b 3ms e dmm G B 4 b= hom S— S = Sim e S dmm fem um e Se v Sr— bee
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LEVEL 1 LEVEL 2

FORMAT FILE PARSER —

Format ‘File Line Scanner

180

LEVEL 3

PCFGEN Command
Scanner

PCF Scanner

PCFGEN Command Processor

CODE GENERATOR

Data File Assigner

PCF Replacement Frame

Processor

ERROR HANDLER
File Clean-up

WARNING HANDLER

INPUTS: none
OUTPUTS: none

GLOBAL VARIABLES USEﬁ:
.@Ffile
goutfile

Glb_ffile_name$

Glb_outfile_name$

Data File Scanner
Data File
Line Reader
(LEVEL 4)

The at-name of the Format File.
The at-name of the Output File.

The name of the user supplied
Format File.

The name of the file where the
PCFGEN output is to go.

note: The Data File names are supplied by the Format file
header block. See Manuals for Syntax.

!
DIMENSION GLOBAL VARIABLES !
!

The following variables are used for
linked-1list data structure. Each PCF

the replacement character
replacement line found

in the Format File is assigned an index number. This index number
is used to point- intc- the arrays defined below.

S s b s te s = b S Gum b
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dim Glb_repl lines(0:100)

dim Glb_valid_repl_chars$[16]

dim Glb_repl_chars$(1:16)[1]
dim Glb_PCF cols(1l:16)

dim Glb_repl cols(0:100,1:16)

dim Glb_line_type$[80]

i
| PCFGEN command scanner.

—— tm g

1
.
1
.

—a— e
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The tcrmac rile line number of each
PCF replacement line is stored in this
array. The "100" dimension allows 100
replacement lines per Format File.

The following variables keep track of the current valid replacement
characters (those characters defined in the Format File header) and
the PCF column each of the characters is -assigned to. The max
dimension of these arrays must match the Max_repl_chars constant.

A string containing all of the current
valid replacement characters.

The array which maps a replacement
character index to the actual replacement

character.

The array which maps a replacement
character index to the PCF replacement
column assigned to that character

This array does the mapping between

the PCF column number of a replacement
character and the actual column number

of that character. The first dimension
must be the same as the Max_repl_lines
constant and the second dimension must

be the same as the Max_repl_ chars constant.

= tme sem b= dma €= b

! The type of line found by the Format
File scanner.

These variables store the PCFGEN command and parameters found by the

dim Glb_PCFGEN_comm$[11], Glb_ PCFGEN_paraml$[80], Glb_PCFGEN_param2$(80]

dim Glb_master_repl_chars[l]
Glb_master_ repl_char$ = ""

! The character to be used as the Master
! replacement character. ’

| The following arrays are the buffers and buffer pointers for the Data
! Files. THE UPPER ARRAY DIMENSION (16) MUST NOT BE CHANGED UNLESS THE
! ROUTINES ASSIGN_DFILE AND READ_LINE ARE CHANGED ALSO.

dim Glb_dfile buffer$(1:16) [80]

dim Glb_dfile buffptr(l:16)

OTHER GLOBAL VARIABLES

—— -
G — 2

i
©

Glu_repl_count

Glb.max_repl = 0

| The line buffers for the data files.
! The pointers into the line buffers.

}

]
nea
2rs

Y

1 M

! The total number-of curre
! valid replacement charact

T
a

¢

The global variable defining the !
maximum number of replacement lines!
that were found in the Format File.!

———
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! .

GLOBAL CONSTANTS !
1

Glb_valid_PCF_chars$ = "10HLXZPN.hlxzpn" ! The list of valid PCF characters.
Glb_PCFGEN_chars$ = "#z" ! The PCFGEN command indicator.

! The list of defined PCFGEN
! commands (single character
! commands) .

Glb_valid_PCFGEN_comm$ = "MR"

100 ! this should match the array size of
! Glb_repl_lines and Glb_repl cols.

U

Max_repl_lines

this should match the array size of
Glb_valid_repl_chars$, Glb _repl chars$
and Glb PCF cols

Max_repl_chars 16

—— a

True = 1
False = 0

! Error codes

End_of_file = 101007
Flle not found = 100009
Wrong file _type = 1010153
File not a551gned 136
File exists = 275

BEGIN MAIN PROGRAM -- PCFGEN

-ty
— e 6

print chr$(27) ;"H"; chr$ (27) ;"J"
print "##################################w#"

print "##

print "## HP3065 Pattern Capture Format '##"
print "## Source Generator ##0
print "## #"
print "## ) . "
print "## Copyright 1987 <, #3n
print "## Hewlett-Packard Company #3#0
print "## gan
print wEaagsgag AR AR AR ISR ERRRERERATEY
print

input "Enter name of Format File ",G1h ffile_name$
assign ﬂ"‘ile,Error te Glb_ffile_name$

il Error s> O toaeh

call Abort("Error accessing format file",Error)
end if
loop

1nput "Enter name of Output File " Glb outfile_. name$
assign @outfile, Error to Glb_ outflle nameS, write, new

.

exit if not Error

if Error <> File_exists then
call Abort("Problem assigning Output File", Error)

else
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print "The file ":;Glb_outfile name$:" already exists."
print "Do you want to “write over the file (yes or no)?"

input Temp$
if lwe$S(Temp${1;1]) = "y" then

assign €@Outfile, Error to Glb_outfile name$; write

if Error then

call Abort("Could not assign output file", Error)

end if
else

input "Do you want to select a different file? (Y or N)",Temp$
if 1lwe$(Temp$[{1l;1]1)<> "y" then stop

end if
end if

exit if not Error
end loop

print

print "Parsing

call Parse_ffile

print "Generating PCF......"
call Code_gen

call Close files

end

¢w Gem i gem B femn e S b e G = S b B bem e

G== fem G dem Bew B G S dem Sue Bmm biw B 0om S S = b tme 4 g .

t#:;Glb_ffile name$;"'......"

SUBROUTINE PARSE_FFILE

OPERATION:

the parser performs three major functions:

1) The parser will look for command lines in the header of the
format file and will pass any commands it finds to the

command processor. =,

2) the parser will find the start of the program block.

3) the parser will create the linked list containing the
line numbers of wv21id veplacement lines in the format file.

INPUTS: none
OUTPUTS: none
GLOBAL VARIABLES USED:

Glb_line_ type$

Glb_PCFGEN_comm$,
Glb_PCFGEN paraml$,
Glb_PCFGEN_param2$

Glb_repl_lines

The type of line found by the
Format File Scanner (see

routine Scan_ffile line):”

The PCFGEN command found by the
PCFGEN Command Scanner (see routine
PCFcom_scan) .

The array containing the actual
Format File line number of each
replacement line.

>
bt 8 S b Sae G b S Gem e bew b S 4= $em Mo Bem

S e tem bw 8 fem b sam bem B 4= pum b b= 4w = bem b= e am s b
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. !
Glb_start_line The Format File line number corres-!
sponding to the first line of the !
program block (see Code_gen).

Max_repl_ lines The global constant defining the
maximum number of replacement lines!
that may exist in a Format File.

Glb_max_repl The global variable defining the
maximum number of replacement lines!
that were found in the Format File.

Glb_master repl_chars The replacement character assigned
to the Master replacement file.

Glb_valid_repl_chars$ The list of current valid replace-
ment characters.

|

|

!

1

!

1

!

!

!

1

1

i

1

1

!

!
End_of_ file The global end of file errcr code !
!

!
!

sub Parse ffile

global @Ffile
global Glb_line types, Glb_PCFGEN_comm$, Glb_PCFGEN _paraml$

global Glb PCFGEN_param2$, “Glb repl lines(*), Comm_ found

global Glb start_line, Max repl lines, Glb_master repl char$

global End of file, Glb valld repl chars$, True, False, Glb_max_repl
dim Ffile line$[80]

Comm_found = False "Command found" flag

Line_count = 1 - -

Repl_ flag= True

—en b =t

loop

- e 4

1
! will write the PCF column numbers of the replacements

! to the Glb_PCF cols array. The flag will be set to false
! after the first replacement, so that subsequent

! replacements will check for a match with the Glb_PCF_cols

- -.‘...;.u"j A ek L R PR ¢ REONN

This loop will process the header of the format file.

The loop will exit if a file read error occurs (1nclud1ng end of file),
or if a VCL statement is found or if a PCF statement is found.

If the loop exits before finding a PCFGEN command, an error will be

reported.

The line input variable must be set to null before doing the enter
statement so that blank lines will be handled as desired. If the
the line is not nulled, a copy of the previous line will be returned
by the enter statement.

Ffile line$ = ""
enter @Ffile, ,Error; Ffile line$
exit if Error <> 0

Glb_line_type$ = ""
Repl ptr = 0 ! Prepare to find the first replacement line.

if len(trlmS(Fflle line$)) <> 0 then

! The line is not blank so send it to the line scanner.

call Scan_ffile line(Repl_ptr,Ffile_line$,Repl_flag)

end if
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! Exit on the first occurrence of a "non-header" line -- all header
! lines, namely comments and PCFGEN commands must come before any
! real VCL or PCF lines.
exit if Glb_line_type$ = "VCL statement"”

exit if Glb_line_type$ = "PCF_norm"
exit if Glb_line_type$ = "PCF_repl"

! a PCFGEN command has been found -- call the command processor
if Glb_line_type$ = "PCFGEN_command" then call Comm_proc

Line_count = Line count + 1
end loop

! process errors
if Error then
if Error <> End _of file then
! an error occurred while reading the file
call Abort("Error occurred while reading Format File",Error)
else :
! We are at end of file.
! No real VCL or PCF lines in file

call Abort("Unexpected end of Format File -~- no VCL statements found",Error)
end if
end if
If we get here then everything is.OK ~~ there were no errors and valid
PCFGEN command(s) were found in the ‘header. Line_count is pointing to
the first line of the program block. Check one last thing -- if no master

replace command was found then issue a warning. Ffile line$ contains
the first line of the Format File program block.

if Glb master_repl char$ = "" then

h

! Issue the warning
call Warning("No master replacement command found, default is first file")
! Assign the first Data File to be the master
Glb_master_repl_char$ = Glb_valid_repl_chars${1;1]

end if

! save the line number of the start of the program block.
Glb_start_line = Line_count .

if Glb_line_type$ = "PCF_repl" then Repi_flag = False
! We have found a replacement line.
! Reset the first replacement flag.

! This loop processes the program block of the format file. The loop will
! exit i1f an error occurs (including end of file), and will abort if
{ a PCFGEN command is found -

if len(trim$(Ffile_line$)) <> 0 then
! Line is not blank so we may pass it to the scanner
call Scan_ffile_line(Repl_ptr,Ffile_lineS,Repl_flag)

! Process the results from the Scanner.

if Glb_line_type$ = "PCFGEN_command" then

! This line is illegal in the program block, so abort

call Abort("PCFGEN command found in program block of Format File",0)
end if

if Glb_line_type$ = "PCF_repl" then

- ! We have found a replacement line.
! Reset the first replacement flag.
Repl_ flag = False
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! Insert the line number of the new replacement line into the list
Glb_repl_lines(Repl_ptr) = Line_count

Repl ptr = Repl _ptr + 1
if Repl ptr >= Max_repl_lines then
! there are.too many replacement lines in the file

call Abort("Too many replacement lines in Format File'",0)
end if

end if
end if

! Get a new line from the Format File
Ffile line$ = "
enter @Ffile,,Error; Ffile line$

exit if Error <> 0

Line count = Line count + 1

end loop

Process errors

if Error <> End_of_ file and IErrcr <> ¢ than

vz

3 i
(N -

! there was an error while reading the Format File
call apert("Errcr occurrsd while resading the Format File®,Error)

e

by i

if Repl ptr = 0 then

! There were no replacement lines in the Format File

call Abort("No Replacement lines found in Format File",O0)

else
Glb_max_repl = Repl ptr

end if

©

End of file is the normal termination for this routine

subend

SUBROUTINE SCAN_FFILE_LINE

Due @ Sw fum $um Sm bem G Gem b Oem Bm 0= = Se G B bm A b Aem o= G

OPERATION:

This routine will scan a format file line (80 character string)
and return information about the line. Each type of line that may be found
in a format file is described below. The operation of the scanner for each

type of line is also given.

1) Blank line -~ the calling program should check for zero length lines
and should NOT pass those lines to the scanner

2) Comment line -~ a comment line will be defined as a line whose first
non-blank character is a ! followed by anything except
the special PCFGEN command segquence defined by the
global string Glb_PCFGEN_chars$. If a line is found
to be a comment by the scanner, the value "comment"
will be assigned to the glcbal string Glb_line_type$.

3) PCFGEN command line -- a PCFGEN command line is defined as a line witH
a comment character (!) in column 1 which is

G tem b S e 4 = Nem 4 s dme e e s B— sew 8= bem s b e m o
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immediately followed by the PCFGEN command
sequence defined by Glb_PCFGEN_chars$. The syntax
for a PCFGEN command is:

l<chars> <command> "param 1" "param 2"

where <chars> = the PCFGEN command sequence
<command>= the single character PCFGEN
command
"param 1"= the first PCFGEN command parameter
"param 2"= the second PCFGEN command param.

the PCFGEN command may be followed by comments.
When a PCFGEN command line is found by the scanner
the value "PCFGEN_ command" will be assigned to
Glb_line_type$, the <command> field ”
will be assigned to

Glb PCFGEN comm$, the first param will be
assxgned to Glb_PCFGEN_paraml$, and the second
parameter will be assigned to Glb_PCFGEN_ param2$.
if a parameter does not exist it will be assigned
the null string.

4) A PCF line -- this type of line is defined as a line with a double
gquote (") as the first non-blank character.
When the scanner finds this type of line, it will
check all characters between quotes to make sure they
are either valid PCF characters' or valid replacement
characters. The set of valid replacement -€haracters
is stored according to their replacement order in the
array called Glb_repl_chars$. The PCF column assoc1ated
with each replacement “character is stored in the array
Glb_PCF_cols. If the Repl flag is set (=1), values

- will be stored into the arrays, otherwise, the values

will be compared to the existing array entries.
If valid replacements are found, the value "PCF_repl"
will be assigned to Glb_line types, otherwise the value
"PCF_norm" will be assigned.

5) A VCL statement -- this type of line is defined as a line with

any non-blank and non-" character preceeding the
first comment character (!) or a line that does not
contain a comment character. The scanner DOES

NOT check for correct VCL syntax.

When a line of this type is found, the scanner
will assign the value "VCL_ statement" to the
variable Glb_line_type$. Note that any line which
begins with one or more statement separators will
be interpreted as this type of line.

INPUTS:

Repl_line_num The Format File line number of the current
line being processed. This parameter is used
by the PCF_scan routine.

Ffile line$ The Format File line to be scanned. This must
' be a non-blank line.

Repl_flag The replace flag. If this parameter is 1 and

- the line being scanned is a replacement line,
the replacement characters and their PCF column!
addresses will be stored
into the Glb_repl chars$
and Glb_PCF cols arrays. If the parameter is
0, the replacement characters will be compared
to the present values in the arrays.

e o= bmn S ae Smm smm Pm o= Ge— S s $s sre S bem b= sr @em S bmm ¥m = A= A B bem s sem B— s= e— s
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1
1
! OUTPUTS: . none
]
!
! GLOBAL VARIABLES USED:
' .
! Glb_PCFGEN_chars$ The sequence of characters that are
: reserved to indicate a PCFGEN command.
! The

Glb_repl_chars$ The.
'Glb_PCF_cols The

Glb_line_type$ The

Glb_PCFGEN_comm$ The

Glb_PCFGEN_paraml$  The
the

Glb_ PCFGEN_param2$ The
the

Gom G fm e Bms O = fmm G $ow Oem G D Gmm O G d—e Gea Qe S Dum 4 -
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seguence wmust immediatsly fellew a
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recognized as the command sequence.

current set of valid replacement

characters.

PCF column associated with each

replacement character.

type of line the scanner has found.

PCFGEN single character command

found by the scanner.

first PCFGEN parameter found by
scanner.

second PCFGEN parameter found by
scanner.

sub Scan_ffile_line(Repl_line_num,Ffile_line$,Repl_f1ag)
global Glb_PCFGEN_charss, Glb_repl_chars$(*), Comm_found
global Glb_PCF_cols(*), Glb_line_type$, Glb_PCFGEN_comm$
global Glb_PCFGEN_paraml$, Glb_PCFGEN_param2$, True, False

! first null out all global outputs
Glb_line_type$ = ""
Glb_PCFGEN_cOmms = nu
Glb_PCFGEN_param1$
Glb_PCFGEN_param2$

LiR L]
un

Line len = len(Ffile_ line$)

if Line len = 0 then

! Length of the line to be scanned

call Abort("Blank line found by scanner!!",0)

end if

Comm_len = len(Glb_PCFGEN_charss$)

! Start scanning

if Ffile line$[1;1] = "!" and Ffile line$([2;Comm_len]} = Glb_PCFGEN_chars$ then

! Length of the PCFGEN comm sequence

! The line must be a PCFGEN command

call PCFcom_scan(Ffile_line$)
Comm_found = True

else

| Make decision based on the first non-blank character

Trimmed line$ = trim$(Ffile_line$)

if Trimmed_line$[1;1] = "1 then
! Line is a comment

b ke A e b 4— 8me e b= e

G b dm e m Gme 4= b $mm b= e M= e Gm s S b b A e -



4,967,412 .
197 198

Glb_line_type$ = "comment"
else | if not Comm_found then
) ! No PCFGEN command was found in the source

call abori("Ho FCoOON -Comndliu fvlnu ia 228238 vlovx oL Formde ririe’, v

else | if Trimmed_line$[1:1] = """ then
! Line is PCF . ,
call PCF_scan(Repl_line_num,Ffile_line$, Repl_flag)

else | if Glb_line_type$ = "" then
{ A valid line type has not yet been found, so the line must be VCL

Glb_line_type$ = "VCL_statement"
end if
end if
end if

end if
end if

subend

¥

i SUBROUTINE PCFCOM_SCAN

OPERATION:

The PCFGEN command scanner accepts a PCFGEN command line

as input and attempts to find valid command and parameter
syntax. If the syntax is correct (see routine

Scan_ffile _line or manuals), PCFcom_scan will place the
command and parameters into the global variables
Glb_PCFGEN_comm$, Glb_PCFGEN_paraml$, and Glb_PCFGEN param2$

INPUTS:

PCFcom_line$ The PCFGEN command line to be !
. scanned.

OUTPUTS: none
GLOBAL VARIABLES USED:

Glb_PCFGEN comms,

Glb PCFGEN paraml$,

Glb_PCFGEN param2$ The PCFGEN command and parameters
found by PCFcom_scan.

Glb_line_type$ The global variable that tells the
~ parser what type of line has been
= .found.

1
1
i
!
1
!
!
1
Glb_ PCFGEN_chars$ The PCFGEN command characters. !
!
!
!
1
[
!

$em 9am Gem S B Gm S e e S b e 4= S b S bm bom G G G G Sme Gem S fee S B fem e G e e G Sam e

sub PCFcom_scan(PCFcom_lines)
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global Glb PCFGEN charss, Glb_iirme Lypeb, True, False'

len(PCFcom_line$) ! 'Find the length of the input line
len(Glb_PCFGEN_chars$) ! Find the length of the PCFGEN
! command segquence

Line_len
Comm_len

! search for the single character PCFGEN command
Column = 1 + Comm_len I start looking right after comm sequence

loop .
! Loop until end of line or first non-blank character

Column = Column + 1
if Column > Line len then
| We have scanned the entire line

call Abort ("PCFGEN command not found on command-line",0)
end if
exit 1f PCFcom line$[Column;l] <> " "

end loop

! We are now pointing to the command character
Glb PCFGEN_comm$ = PCFcom_line$(Column;l]

! Now find the first parameter
! Only spaces may occur between the
! command character and the first parameter field.
loop
Column = Column + 1
exit if Column > Line_len
exit if PCFcom_line$[Column;l} <> " "
end loop

if Column > Line_len then
! First parameter not found

Glb_PCFGEN_paraml$ = ""

else T if PCFcom _line$[Column;} <> wmne then
! A non-blank character has been found between fields
call Abort(""" expected on command line in Format File",0)
else

! get the first parameter

Temp_ceol = Column + 1

loop

! Loop until end of line or next double quote

Column = Column + 1
if Column > Line_len then
call Abort("Incomplete first parameter on PCFGEN command line",0)
end if
exit if PCFcom_line$[Column;lj = "nn»
end loop
! Save the parameter _
Glb_PCFGEN paraml$ = PCFcom_line$({Temp_col;Column - Temp_col]

end if | end if

| Now find the second parameter < .

-

! only spaces are allowed between fields
loop '
Column = Column + 1
exit if Column > Line_len
exic 1f PCFcom_line$[Column;l] <> " @
wnd LoD
if Column > Line_len then

! Second parameter not found
Glb PCFGEN_param2$ = ""

else | if PCFcom_line$([Column;l] <> waun then
! A non-blank character has been found between fields
call Abort (""" expected on command line of Format File",0)

else
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! get the second parameter
Temp_col = Column + 1
loop .
! Loop until end of line or next double quote
Column = Column + 1
if Column > Line_len then
call Abort("Incomplete second parameter on PCFGEN command line", O)
end if .
exit if PCFcom_line$[Column;l] = ""nn
end loop
! Save second parameter
Glb_PCFGEN_param2$ = PCFcom line${Temp_col; Column - Temp_col]

end if | end if

Glb_line_type$ = "PCFGEN_command"

subend

SUBROUTINE PCF_SCAN

OPERATION:
This subroutine will accept a line of PCF and will do one of

two things depending on the state of Repl flag. If Repl_flag
is true (<> 0), the PCF line will be scanned for replacement
characters. Each time a replacement character is found, the
PCF column for that character will be entered in the :
Glb_PCF_cols array and the character itself will be put into
the Glb_. _repl charss array. Checking is performed to make sure
a glven character is only used once. .

-

If Repl flag is false (= 0), the line will be scanned for
replacement characters and each character will be checked to
make sure it is in the correct column.

In both cases, the actual Format File column of the
replacement character will be saved in the Glb_repl_cols

array. The Glb_repl cols array has an actual column entry
for each replacement character in each replacement line.

INPUTS:

S e b s s smm s 0 b Sm s S S S eem frm e G e Sem bem fee e e b s e S me o e

Repl_line_num The line number of the current Format
File line being scanned.

PCF_line$ The line to be scanned by PCF_scan

Repl_flag See subroutine Scan_ffile_line

QUTPUTS: none

GLOBAL VARIABLES USED:

Glb_repl_chars$ The array of replacement characters.

|

1

|

|

!

!

1

t

1

1

!

1
Glb_PCF_cols The array indicating the PCF column !
associated with each replacement characters !
. {

Glb_valid PCF_chars$ The string of valid PCF characters. These!
characters CAN NOT be used as replacement!

characters. !
1

$ S b Bt 0 b e G Gee S Bmm Bee Bm Bm Sm bem b s v Br= e Sem Gt bem Gom fem e fum Gae Soe G e 4o G Gem e
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Glb_valid_repl_charss$ The set of current valid replacement !
characters. !
1
Glb_repl_cols the array containing the actual column number!
. of each replacement character on each replace-
ment line !

Glb_line_type$ See subroutine Scan_ffile_line

!
!
!
!
!

bam G b Bem B Grm G Sen pew b $m

sub PCF-scan(Repl_line_num,PCF_lineS, Repl_flag)

global Glb_repl_charss$(*), Glb_PCF_cols(¥*)

global Glb_valid PCF_chars$, GIb line_type$, Glb_valid_repl_ chars$
global Glb_repl_cols(*), True, False ’

PCF_col =1 ! The current PCF column
Repl char_num = 1 ! The current replacement character index

PCF_flag = False

The flag to indicate whether we are inside
or outside of a pcf block.

Line_len = len(PCF_line$)
Comment = False ! The "comment found" flag
Repl _len = len(Glb_valid_repl_chars$) ! The number of valid repl chars

! Find the non-PCF (replacement) characters

Column = 1

loop
exit if Column >= Line_len
exit if Comment

If we haven't.reached a comment character then go ahead

Current_char$ = PCF line$[Column;1l]

Check for a valid PCF character

Valid PCF_CHAR = (pos(Glb _valid_PCF_chars$, current_char$) <> 0 )

' Check for a valid replacerent character
Vid oSN Aag = (ps. il vl A smpeloohiess fMrievaser charg) e 4
- - . - . ! i
if ‘current_char$ = """" then

! " pmeans we have either entered or exited a PCF area
! Toggle state of PCF flag

PCF_flag = not PCF_flag

else

! Otherwise look at the character

if Valid_PCF_char and PCF_flag then -

! The current character is a valid PCF character inside of a
! valid PCF field

PCF_col = PCF_col + 1
end if

if Valid_repl_char and PCF_flag then

! The current character is a replacement character.

if Repl flag then
! The replacement character must be stored in the arrays

! We first check to see if the particular replacement
! character has been used before
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" for Count = 1 to leﬁ(Glb valid _repl charss$)

if Glb_repl_chars$(Count) = Current _char$ then
call Abort("Second use of the a replacement charactexr",0)
end if
next Count
if Repl_char num > len(Glb_valid_repl_chars$) then
call Abort("Too many replacement characters on PCF line",0)

_Mend'}f

! If we get here then we know that the character has not been used

.

! before and that we should assign the character to the arrays

Glb_repl chars$(Repl_char_num) = Current_char$

Glb PCF cols(Repl char num) = PCF_col

Glb_ repl cols(Repl_line_num,Repl_ char _num) = Column
Repl char_num = Repl char num + 1

PCF_ col = PCF col + 1

else ! Repl_flag was false

end if

Don't put the character into the arrays, but check for

correctness

if Current_char$ <> Glb_repl_chars$(Repl_char_num) then
call Abort("Invalid or out of order replacement character",0)
end if

if PCF_col <> Glb_PCF_cols(Repl_char num) then
call Abort ("Replacement character in wrong column”,0)
end if

Glb_repl_cols(Repl_line num,Repl_char num) = Column

Repl char num = Repl_char num + 1

PCF_col = PCF_col'+.1

!
.
!

end if

if not Valid_PCF_ char and not Valid repl char and PCF_flag then

! We have Found an invalid character inside of the BCF

call Abort("Invalid replacement character on PCF line",0)

end if

if Current_char$ = "!" and not PCF flag then

! The current character is a comment and not inside a PCF field

! Set the comment flag
Comment = 1

-

end if

end if !not "

Column

= Column + 1

end loop

! If we get here and have not incremented Repl_ char _num, then there
! were no replacement characters. Set the Glb_ Iine types variable
!

accordingly.

if Repl_char_num = 1 then
! no replacement characters
Glb_line_ type$ = "PCF_norm"

else

! there were replacement characters

Glb_line type$ = "PCF_repl"

! There were replacements, so check to make sure there were exactly

{ the right number
if Repl_char_num - 1 <> Repl_len then
call Abort("Incorrect number of-replacement characters on line",0)

end if

end if

subend
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SUBROUTINE COMM_PROC

OPERATION:

When a PCFGEN command is found in the Format File header, this
routine is called to take action on that command.

The only twc commands currently defined are the Replace (R)

and Master replace (M) commands. The two commands are the same
except that the Master replace assigns a value to

Glb master_repl_char$. Both commands associate a file name with
a replacement character. Data file assignments are also made

in numerical order, i.e. the first replacement file is assigned
to @Dfilel, the next to @Dfile2, etc. The replacement character
symbols are put in order into the string Glb_valid_repl charsS. ,

tvact A0 hiee tamny Tites/oharacuen:

S G Gem pew beas Sue Sm 4= Dm fr Yo Oom G e S = P

Sib repi oount P ovused te Muop

have been used. The command sylitaXes are:

command paraml param2
M repllchar repl file name
R repl char repl file name

INPUTS: none
QUTPUTS: none

GLOBAL VARIABLES USED:

Glb_PCFGEN_comm$, -

Glb_PCFGEN_paraml$,

Glb_PCFGEN_param2$ The PCFGEN command and parameters to
be processed.

Glb_repl count The current number of active
i replacement characters. This variable
must be initialized to zero once
at the beginning of PCFGEN.

Glb_valid PCFGEN_comm$ The string containing all of the valid
' single character PCFGEN commands.

Clb_valid_repl_chars$ The string containing all of the valid
replacement characters found in the
Format File header.

Glb master_ repl_char$ The master replacement character.
this variable should be set to the
null string at the start of PCFGEN.

G mu G B bem Sim Fom bum e S O S b= dm Omm fom Gmm S G Gem e G Sun G Gew om e Dum Omn Gee e v 6= S—s $= 0= Ome S Gme bmme Pem o
B B b b e s eem em A em B b b Mim Aem 8em Bm e s e Bee bee Ae b= bem brm sem s S aem b= b 8em b= S bem bem aee aem am o b

sub Comm_proc

global Glb PCFGEN comm$, Glb_PCFGEN_paraml$, Glb_PCFGEN_param2$
global Glb_valid_PCFGEN_comm$, Glb_master_repl char$, Max_repl chars
global Glb_repl count, Glb_valid_repl_chars§, True, False

global Glb_valid_PCF_chars$

! first convert the command to an index number for the jump table
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Comm_index = pos(Glb_valid_PCFGEN_comm$, Glb_PCFGEN_comm$)

if comm_index = 0 then
! This condition can never really exist, but the check is here just in
! case the calling routine is modified such that a non-valid command

! may be passed to this routine.
call Abort ("Unknown command found by command processor",0)

end if

! héere is the command branch statement (jump table)

i Comm_index joto M, U

M: ! master replace command

if len(Glb_PCFGEN_paraml$) <> 1 then
! The parameter for this command is not exactly one character long.

I Report error
call Abort("Invalid first parameter for 'M' command",0)

end if

if pos(Glb_valid_PCF_chars$, Glb_PCFGEN_paraml$) <> 0 then o
The parameter is a valid PCF character so it can not be used as a

1
! replacement character
EPCFGENS = "Valid PCF characters (" & Glb_PCFGEN_paraml$

EPCFGENS = EPCFGEN$ & ") can not be used as replacements”
call Abort (EPCFGENS,0) oL
end if

if pos(Glb _valid_repl_chars$, Glb_PCFGEN_paraml$) <> 0 then
! This replacement character has already been used

EPCFGENS = "Duplicate replacement character (" & Glb PCFGEN_paraml$
EPCFGENS$ = EPCFGENS$ & ") found in command line"
call Abort (EPCFGENS$,0)

end if

if Glb_master repl char$ <> "" then R

! This is not the first 'M' command

call Abort("Multiple master replacement commands found", 0)
end if

if len(Glb_valid_repl_chars$) >= Max_repl_chars then
! The data files are all used up
call Abort("Too many replacement commands in header”,0)

end if
Glb_master_repl_char$ = Glb_PCFGEN_paraml$
Glb_valid_repl_chars$ = Glb_valid repl_chars$ & Glb_PCFGEN_paraml$

Glb_repl_count = Glb_repl count + 1

! Assign the replacement character to a data file
call Assign_dfile

goto Exit

R: ! Replace command

if len(Glb_PCFGEN_paraml$) <> 1 then
The parameter for this command is not exactly one character long.

|
! Report error
call Abort("Invalid first parameter for 'R' command",O0)

end if

if pos(Glb_valid_PCF_chars$, Glb_PCFGEN_paraml$) <> 0 then
The parameter is a valid PCF character so it can not be used as a

replacement character .
EPCFGENS = "Valid PCF characterss(" & Glb_PCFGEN_paraml$
EPCFGENS = EPCFGENS & ") can not be' used as replacements"
call Abort(EPCFGENS,0)

end if

!
.
!
.



4,967,412
211 212
if pos(Glb_valid repl_chars$S. Glh. PCFGEN _naraml$) <> 0 then
! This rep1ac0weﬁt Character has already been used
APCFGENS = uut.u.u_qc.t: ;.=,ud~.e_m=m_ Chnaraceer (& G4 ’_Y—.’CFGEN_Q&E’ELHLLS v
EPCFGENS = EPCFGENs & ") found in command line”
call Abort (EPCFGENS,0)
end if

if len(Glb_valid_repl_chars$) >= Max repl chars then

! The data files are all used up
call Abort("Too many replacement commands .in header",0)

end if
Glb_valid_repl_chars$ = Glb_valid_repl chars$ & Glb_ PCFGEN _paraml$
Glb repl count = Glb_repl__ count + 1 B

! Assign the replacement character to a data file
call Assign_dfile

goto Exit

! Any additional commands should be implemented here and accessed with
! the command jump table.

Exit:

subend

SUBROUTINE ASSIGN_DFILE

OPERATION:

This routine will assign an @Dfile to the file name specified
by Glb_PCFGEN_param2$. The @DfileX file that will be used is
determined from X = Glb_repl count

INPUTS: none
OUTPUTS: none

GLOBAL VARIABLES USED:

Glb_repl_count The replacement count tells the routine
which data file is to be used next

Glb_PCFGEN_param2$ This will be the file name to use for
the assignment

Pe 0 e s be boe B S dum S fm be S §m fem Awe Vv S G Sem B G G S O G b G

sub Assign_dfile
glnha) G1h ranl connt, Glb_PCFGEN_param2$, Max_repl_ chars

global Fils not found, Wrong file type

chooL g0 Eilet, BNTLier, c MTiaar @0 tag
g;oua; eUilLeo, @éuriies, @utlle/, oLl
global @Dfile9, @Dfilel0, @Dfilell, @Dfilel2
global @Dfilel3, @Dfilel4, @Dfilels, @Dfilels

Lid

Jmp = Glb_repl_count

! This is the jump table for the assignments
on Jmp goto D1,D2,D3,D4,D5,D6,D7,D8,D9,D10,D11,D12,D13,D14,D15,D16

O e da G G Bw e S B G S Em Pem G e 2w #m= fm S= S bt b s 8= b bme 8= pm
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Dl:
assign @Dfilel, Error to Glb_PCFGEN_param2$;read,shared

goto Exit

D2: .
assign @Dfile2, Error to Glb_PCFGEN_paramzs;read,shared

goto Exit

D3: -
assign @Dfile3, Error to Glb_PCFGEN_param2$;read,shared
goto Exit

D4:
assign @Dfile4, Error to Glb_PCFGEN_param2$;read,shared
goto Exit .

D5:
assign @Dfile5, Error to Glb_PCFGEN_param2$;read,shared

goto Exit

D6:
assign @Dfileé, Error to Glb_PCFGEN_param2$;read,shared
goto Exit

D7:
assign @Dfile7, Error to Glb_PCFGEN_param2$;read,shared
goto Exit

D8:
assign @Dfile8, Error to Glb_ PCFGEN param2$;read,shared

goto Exit

D9: i
assign @Dfile9, Error to Glb_PCFGEN_param2$;read,shared

goto Exit

D10:
assign @Dfilel0, Error to Glb_PCFGEN_param2$;read,shared

goto Exit

D1l1: :
assign @eDfilell, Error to Glb_PCFGEN_param2$;read,shared

goto Exit

Dl2: .
assign @Dfilel2, Error to Glb_PCFGEN_param2$;read,shared

goto Exit

D13:
assign @Dfilel3, Error to Glb_PCFGEN_param2$;read,shared

goto Exit

D14:

assign @Dfilel4, Error to Glb_PCFGEN_param2$;read,shared
goto EXit '

D15:
assign @Dfilel5, Error to Glb_PCFGEN_param2$;read,shared

goto Exit

D16:
assign @Dfilelé, Error to Glb_PCFGEN_param2$;read,shared o

goto Exit

Exit:
if Error = File_not_found then
call Abort("Data replacement file (#"&vals$(JImp)&") does not exist",Error)

end if

if Error = Wrong file type then
call Abort("Data replacement file (#"&val$(Jmp)&™) 1is of wrong type", Error)
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end if
if Error then

call Abort("Error

end if

subend
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assigning data replacement file (#"&val$(Jmp)}&")",Error)

subroutine Code_ge

n

OPERATION:

The code g
to generat
is encount
PCF_repl f
and write
code gener
is placed
defined as

¢]

1

enerator uses the information generated by the parser
es the output PCF file. Each time a PCF replace line
ered, the routine PCF_repl_ frame is called. The

rame routine will attempt to build a replacement frame
it to the output file. A code will be returned to the
ater to indicate the result of the attempt. The code
in the global variable Glb_repl_error_code and is

-

No errors, there is still data in the master data file.

No errors, but the last piece of data from the master
file has been used.

Error, out of data -- one of the data files did not have
enough data to £ill the frame.

Error, the master. file is out of data, but other data

‘files still cortain data. This condition is flagged as

INPUTS: nene
QUTPUTS: none

a warning.

GLOBAL VARIABLES USED:

@Ffile
@outfi

Glb_ff

Glb_ou

Glb_ma

Glb_re

Glb_st

The Format File at-name. .
le The Output File at-name.
ile name$ The name of the Format File. This
parameter is used in addi;ion to
the at-name because the Foutine
must be able to close and re-open
the Format File. .
tfile name$ The name of the output file. The
Code_gen routine does the output
file assignment, so must have
access to this variable.
x_repl The global variable defining the
maximum number of replacement lines
that were found in the Format File.
pl _lines The array of Format File
replacement line pointers. -
art_line The line number of the first

line of the Format File program
block.

e A 4 aem b dem 8im bem B S = S @m b 4= Brm e e e B e §— Gme $m B dm 4mn g bme 4 b b
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Glb_repl_error_code - The error status returned by the
PCF_repl_frame routine.

End_of_file The end of file error code.

QU PO O P

sub Code_gen
global Glb_ffile name$, Glb_ outfile names

global @Ffile, @Outfile

global Glb_repl lines(*), True, False
global Glb start _line, Glb_repl error_code, End_of _file, Glb_max_repl

dim Dummy$[80]

! Close the input file so that it may be re-opended. Opening the file will
! set the line pointer to the beginning
assign @Ffile,Error to *
if Error then
call Abort("Error closing Format flle" Error)

end if &

assign @Ffile,Error to Glb_ffile_name$
if Error then
call Abort("Error opening Format File",Error)
~nd i€
! Copy the header block to the output file
for Line_ptr = 1 to Glb_start_line -~ 1
Templine$ = ""
enter @Ffile,,Error;Templine$
if Error <> 0 then
call Abort("Error reading format file" Error)
end if
output @Outfile,,Error;Templine$
if Error <> 0 then
call Abort("Error writing to output file",Error) -
end if
next Line_ptr

Q)

! Now process the program block
loop

! This outer loop continues until all data from the master data file has
! been used (PCF_repl_frame returns a code = 1), or until one of the data
! files runs out of data (code of 2 or 3).

! close the format file
assign @Ffile,Error to *
if Error <> 0 then
call Abort("Could not un-assign format file",Error)

end if

! Now reopen it (file pointer will point to the first line)
assign @Ffile,Error to Glb_ffile_name$
if Error <> 0 then

call Abort("Could not assign format file",Error)

end if
Line_ptr = 1
Repl ptr = 0

! Advance the file pointer to the start of the program block

loop
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exit if Line_ptr = Glb_start line
Dummy$ = un

enter @Ffile,,Error; Dummy$
if Error <> 0 then call Abort("Error reading format file",Error)

Line ptr = Line_ptr + 1

end loop

The line pointer is now be pointing to the first line of the program
block of the format file :

loop

This inner loop reads lines from the format file program block. if
the line read is a replacement line (determined by the linked list

of replacement lines), the replace frame routine is called. Otherwise
the line is simply copied to-the output file. This loop will exit if
any of the data files run out of data (the replace frame rcutine
returns a code of 2 or 3) or when end of file is encountered.

b= e be S 9 O—e

Ffile line$ = "*
ERer BUUiLo,,toror g v ELiv i
it Erroy <> 0 and Error <> End_of_file then
call Abort("Error reading format file",Error)
end if .

exit if Error = End_of_file
if Line_ptr = Glb_repl_lines(Repl_ptr) then

! this is a replacement line, so call the frame replace routine
call PCF~rep1_frame(Repl_ptr,Ffile_line$)

Repl_ptr = (Repl_ptr + 1) mod Glb_max_repl o

else - :
! not a replacement line so write it to the output file
output @outfile, ,Error;Ffile_line$ .\
if Error then call Abort("Error writing to output file",Error)

end if

Line ptr = Line_ptr + 1
exit if Glb_repl error code = 2 or Glb_repl_error_ code = 3

end loop

| Tf all data from the data files has been used then exit
exit if Glb_repl_error_code <> 0

I Otherwise there is data left and we are at format file EOF
! so repeat loop

end loop

| When we get here we are out of data file data -- either the master data

| file has run out right at the end of a pass through the format file,

| or the master data file has run out of data before the end of the format file
I or one of the other data files has run out of data.

if Glb_repl_error_code = 2 then
! A data file has run out of data
call Abort("Data file does not contain enough bits",0)

end if

if Glb repl_error_code = 3 then )
! ‘A data file has too much data (with respect to the master file)
1

This is a warning rather than an error -
call Warning("All data files do not contain the same number of bits")

end if

subend
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SUBROUTINE PCF_REPL_FRAME .

OPERATION:

This routine will access each of the data replacement
files and attempt to build a line of PCF to write to

_he sutput lite. TIZLTaloios ws awone Kheoun ble Geb Thas
routine. PCF_repl_frame receives a data character and

a result code from the Get_char routine and uses this
information to build the. PCF line and to set the value

of Glb_repl_error_code for the Code_gen routine.

T b St G G G e
= bem b= m 4 e g g

The result codes returned by Get_char are:
0 Normal data character has been found.
1 The last data character in a frame has been found.
2 The last data character in the file has been found.
Note that code 2 takes precedence over code 1, that is the

last data character in a file is indicated by code 2, even
though it is also the last character in a frame.

"INPUTS:

Repl_line_ptr The index of the current replacement line
Repl_lines The current line to be replaced
QUTPUTS: none %

GLOBAL VARIABLES USED:

Glb_repl cols The array that specifies the columns where
replacements are to occur
Glb_valid_repl_charss$ The list of valid replacement chars
Glb_repl_charss$ The ordered list of replacement chars
Glb_master repl char$ The master replacement char
Glb_repl_error_code The error code used by the Code_gen
routine
@outfile The at-name of the output file -
End _of file The end of file error code

Bt o bem dm Sem Gem b bew S Hm bem S 4m Bma fm S Gem bom G S bem bee e B s $m= bim bw Gam S brm S b= Ame = S e fem Sem See b 0em bem pem bm e omm
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sub PCF_repl frame(Repl_line_ptr, Repl_line$)

global Glb _repl error code, Glb _repl cols(*), Glb_valid_repl_ chars$
global Glb repl “chars$(*), Glb master _repl _char$

global @outrile, End of file, TrueL False

dim Templine$[80]
dim Master char$[l], Data_char$(l]

! Find the index that matches the master replacement character
Master index = pos(Glb_valid_repl_chars$, Glb_master_repl_ char$)
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if Master _index = 0 tneil
call Abort("Code genera
end if

tor could not find a Master Replace Character", 0)

Last_repl_index = len(Glb_valid_repl_chars$)
Templine$ = Repl_line$

| This loop repeats until an end of frame is encountered in the master data
| file or until one of the other data files runs out of data.

o

loop
| Now replace a character for each data file

Datafile_codel = False’

Datafile code2 = False

Chars_left_flag = False
for File num = 1 to Last_repl_index

call Get_char(File_num, Data_char$, Code ) -

Column = Glb_repl_cols(Repl_line_ptr, File_num)
Templine$([Column;il] = Data_char$

if File_num = Master_ index then
| save master code

.

Master_code = Code

else
| Set flags based on results from Get_char

if Code = 0 then
! Set the characters left in file flag

Chars_left flag = True
end if

if Code = 1 then

! Set the code 1 flag "’
Datafile_codel = True .
end if
if Code = 2 then

! Set the code 2 flag
Datafile code2 = True
end if

end if

next File_num

| Write the PCF line to the output file
output outfile, ,Error;Templine$
if Error <> 0 then
call Abort("Error writing to output file",Error)

end if

! Exit the loop if the master data file is at the end of a frame or

! the end of the file.

exit if Master code = 1 or Master_code = 2

| Exit the loop if any data file has run out of data
exit if Datafile_code2 - ;

end loop

if Master_code = 2 then
if chars_left_ flag then

| The last master character has been used but there is still data

! in a data file
Glb_repl_error_code = 3
else
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The master file and all data files have run out of data at the

!
! same time.
Glb_repl_error_code = 1
end if
else ! Master_ code must equal 1

if Datafile code2 then
! One of the data files has run out of data before the master

Glb_repl_error_code = 2
else

! There is still data in the master file and all data files
Glb_repl_error_code = 0
end if

end if

subend
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file

SUBROUTINE GET_CHAR

OPERATION:

The routine Get_char is a data file scanning routine. It
will scan the a specified data file and always find the
next valid data character, skipping over comments, blank
lines and all characters on a line trailing an end of frame
character (;). A data file may contain three types of lines:
blank lines,

commented lines and un-commented lines. Commented lines are
those which have a ! as the first non-blank character.

Blank lines are written to the output file but are otherwise®
ignored.

commented lines are written to the output file as they

are encountered. Non-commented lines are loaded into a line
puffer and are then accessed character by character as each

subseguent call to the routine is made. If a non-PCF  character

is found, the following actions will take place:

- if the character is a space or a semicolon,
new lines will be read from
the data file until end of file or another non-commented
line is found. Otherwise, an error message will be
generated. L

- Once a valid data character has been found, a look-ahead
scheme is used to determine if the character is the last
character in a frame (the character is followed by a
single semi-colon) or the last character in the file
{the cliaracter is followed by a double semi-colon).

The code returned to the calling routine is set

accuraingiy. e

INPUTS:
Dfile_num The index of the data file to
be used by Get_char
OUTPUTS:

Dfile_char$ The valid data replacement
. character found by Get_char
Code The end of frame or end of
data code discussed in the
operation section above

GLOBAL VARIABLES USED:

m e g o= Be tm = 8= S B e— t— s 4
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! Glb_dfile_buffer$ The line buffer used to hold
! the current non-commented line
' .
! Glb_dfile buffptr The pointer into the line buffer
!
! Glb_valid_ PCF_chars$ The set of valid PCF characters
!
! goutfile The at~name of the output file
!
!
!

sub Get_char(Dfile num,Dfile chars$,Code)

global Glb_dfile buffer$(*), Glb_dfile buffptr(*)

global @outfile
global Glb_valid_PCF_chars$, True, False

Line_ type$ = ""
End_of frame = 0
End of_ “data = 0
End__ “of line = 0
dim curr_chars$(2}

! The data files may contain comment lines, blank lines, and data lines

! (non-commented lines).

! The data file buffers will always contaln a data line upon entry to this
! routine (except for the first entry, when the buffer will be empty, or

! when the data pointer > 80)

! First handle the first entry and data pointer > 80 cases

Temp_ptr = Glb_dfile buffptr(Dfile_num)

if 1en(tr1m$(Glb dfile _buffer$(Dfile num))) = 0 or Temp_ptr > 80 then,

| Read a line from the data file into the buffer and Teset the buffer

! pointer.
call Read_line(Dfile_num, Glb_dfile buffer$(Dfile_num))

Glb_dfile buffptr(Dflle num) 1°
end if

N

! ™o following loop will repeat until the buffer pol ‘ter is peinting to

POt

! a real data character, which will be right away unless it is pointing to
! the end of a line, end of a frame or end of the data.

loop
Repeat = False
Trimmed_line$ = trim$(Glb_dfile buffer$(Dfile_num))
POSN = Glb_dfile buffptr(Dfile_num)

if len(Trimmed_line$) = 0 then
! Found a blank line -- write it to the output

output @outfile, ,Error;Glb_dfile buffer$(Dfile num)

if Error <> 0 then
call Abort("Error occurred while writing to output file",Error)

_end if
Repeat = True
else
if Trimmed_line$(1:;1] = "!" then -
! Found a comment line —-- write it to the output

output @outfile, ,Error; Glb_ dfile _buffer$(Dfile num)

if Error <> 0 then
call Abort("Error occurred while writing to output file",Error)
end if

Repeat = True

else
if len(Glb_dfile_buffer$(Dfile num)) < POSN then
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| The buffer pointer is pointing to end of line.

Repeat = True

else

Curr_chars$ =

if

end
end if
end if

| try again.

Glb_dfile buffer$(Dfile_num) [POSN;1]

curr_chars${1;1] = " " then
! The buffer pointer .is pointing to a space. In this case
! all following characters are ignored.
Repeat = True ‘
else
if Curr _chars$[1:1] = ";" then
| The buffer pointer is pointing to either an end of frame
! or end of data marker
Repeat = True
end if .
end if -
if

If any of the above conditions are true, we must read in a new line and

exit if not Repeat

call Read line(Dfile_num, Glb_dfile
Glb_dfile_buffptr(Dfile_num)

end loop

Loy, ob

zee if the character is the las

slaz Tant oRaral. o

_buffer$(Dfile_num))

1

=2
'

When we get here we know that the buffer pointer is pointing to a data
character. We need to check for a valid 'PCF character and also check to

t character on a line, last character in

Dowhe clota

”

if pos(Glb_valid_PCF_chars$, Curr_chars$({1l;1]) = O then

end if

! The character is not valid PCF

call Abort("Invalid PCF character found in data file",0)

! Assign the character and return code

Dfile_char$ = Curr_chars${l;1]

Code = O

Nextchar = Glb_|

dfile buffptr(Dfile num) + 1

_if~N&Xt§bar > len(Glb _dfile_buffer$(Dfile_num)) then

‘call
Néxtchar = 1
end if

loop

"Read_line(Dfile_num, Glb dfile_buffer$(Dfile num))

Repeat = False

Trimmed_line$ = trim$ (Glb_dfile_buffer$(Dfile_num})

if len(Trimmed_line$) = 0 then

! Found a blank line -- write it to the output
output @0utfile,,Error;Glb_dfile_buffers(Dfile_num)

if Error <> 0 then
call Abort("Error occurred while writing to output file" ,Error)
end if
Repeat = True
else | if Trimmed_line${1l;1] = "!" then

! Found a comment line -- write it to the output
output @outfile,,Error;Glb_dfile buffer$(Dfile_num)
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if Error <> 0 then
call Abort("Error occurred while writing to output file", Error)

end if
Repeat = True

else | if Glb_dfile buffers(Dflle num) [Nextchar;1] = " " then
! The buffer pointer is pointing to a space. In this case
! all following characters are ignored.
Repeat = True
end if

end if

end if

| If any of the above conditions are true, we must read in a new line and

! try again.

exit if not Repeat B

call Read line(Dfile_num, Glb'dfile buffer$(Dfile num))
Nextchar = 1

end loop

! We are not at tine ena of the buffer, so we may look at the next char
ii Gib _drile _buifery(biliz_ auly Nexoslaasi i, - by .
if ‘Nextchar<len(Glb dfile buffers(Dflle num)) then
if Glb_dfile bufferS(Dflle num) [Nextchar+1;1] = ";" then-
{ Set the end of data code .

Code = 2

! Set the end of frame code
else | Code =1
end if

! set the end of frame code
else | Code = 1
end if
end if

! Now increment the pointer for next time

.

Glb_dfile_buffptr(Dfile_num) = Nextchar

subend

SUBROUTINE READ_LINE

OPERATION:
This routine simplifies the access to the data files.
The index number of the file to be read is passed to
the routine and the next line in that particular file
is read and passed back to the calling routine.
INPUTS:

Dfile_num The index number of the data file
to be read.

e = Gme 4a b= G Srm G b 4w Gee B B Gm= Sem b= Bme $ma dme S
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! OUTPUTS:
! _ .
! Dfile_line$ The line read from the specified
! file.
!
! GLOBAL VARIABLES USED:
!
! @Dfilel - @Dfilelé The at-names of the 16 possible
! data files.
!
! End_of. file . - The end of file error code.
' -
!
1
sk Read Licz 0 ile cum,ofile ‘nedy

global @Dfilel, &Dfiie2, @Dfile3, eDfile4

global @Dfile5, @Dfiles,

@Dfile7, €@Dfiles

global @Dfile9, @Dfilel0, @Dfilell, @Dfilel2
global @Dfilel3, eDfileld, €Dfilels5, @Dfilels

global End_of_file
Dfile_line$ = "v
on Dfile num goto D1,D2,

Dl:
enter @Dfilel, ,Error;
goto Exit

D2:
enter @Dfile2,,Error:
goto Exit

D3:
enter @Dfile3, ,Error;
goto Exit

D4:
enter @Dfile4,,Error;
goto Exit

D5:
enter @DfileSs, ,Exrror;
goto Exit

Dé6:
enter @Dfiles6, ,Error;
goto Exit

D7:
enter @Dfile7, ,Error:;
goto Exit

D8:
enter @Dfile8, , Error;
goto Exit

D9:
enter @Dfile9, ,Error:
goto Exit

p3,D4,D5,D6,D7,D8,D9,D10,D11,D12,D13,D14,D15,D16

Dfile line$

Dfile line$

Dfile line$

Dfile line$

Dfile line$

Dfile_lines$

Dfile_line$

Dfile _line$

Dfile line$

D10:
enter @Dfilelo, ,Error; Dfile_line$
goto Exit

D1l1l:

enter @Dfilell,,Error; Dfile line$

goto Exit

S b bem trm o Gem G e S b o g g b
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Dl2: ’
enter @Dfllelz,,Error, Dfile llné$ !
goto Exit
D13: o
enter @Dfilel3, ,Error; Dfile_ line$
Jyoobo gngim
D14:
enter @Dfilel4, ,Error; Dfile_line$
goto Exit
D15:
enter @DfllelS,,Error, Dfile line$
goto Exit
Dle6:
enter @Dfilel6, ,Error; Dfile_ lines$ Nt
goto Exit
Exit:

if Error = End of file then
call Abort("Unexpected end of data file" ,Error)
end if

if Error <> 0 then
call Abort("Error reading one of the data files",Error)
end if

subend

SUBROUTINE ABORT

OPERATION:
This routine prints an error message, closes all files
and halts execution of the program.

INPUTS:
Err_msgs$ The error message to print
Err_num The system erréf message number

OUTPUTS: none

GLOBAL VARIABLES USED: none

Sm S A 4 6 bee S b 0 S S S b fom b Gam b s s bem e bem e

B 4 b b b e b e b= g—

sub Abort(Err_msg$,Err_num)
call Close files

mLint

print "### ERROR ###"

print Err msg$

if Err_num then
! if the Err_num is not 0 then print the system error message.
print errm$(Err_num)

end if

print

print "PCFGEN aborted"

stop

subend
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subroutine Warning

OPERATION:
This routine prints a warning message and then returns
contreol to the calling routire.
INPUTS:
Warn_msg$ The string to be displayed as the warning

OUTPUTS: none

GLOBAL VARIABLES USED: none

o brm e Gem e b G G fem b= e G b foe e s G $m= A 4= S

sub Warning(Warn_msgs$)

print

print "### WARNING ###"
print Warn_msg$

print ’

‘subend

If an error occurs here, '‘a message will be printed and
the program will be stopped.

b Bem b S 4 €= b dem b e G e St B B b Bm e b bmm = Bme 4w Pms Ama G . —e - o

OPERATION: This subroutine will close all files used in the PCFGEN
program and should be called before terminating execution.

INPUTS: none -
OUTPUTS: none
GLOBAL VARIABLES USED: )
@Dfilel - @Dfilels The at-names-of the 16 possible
data files
@rfile The at-name "of the Format File
@outfile The at-name of the output file
File not_assigned The file not assigned error code

B i i e T R e e e R el i R

sub Close_files

global File _not assigned

global @Ffile, @oOutfile

global @Dfilel, @Dfile2, @Dfile3, &Dfile4
global @Dfile5, @Dfile6, @Dfile7, @Dfile8
global @Dfile9, @Dfilelo, @Dfilell, @Dfilel2
global @Dfilel3, @Dfilel4, €Dfilel5, @Dfilelsé

Gn e b e e e Ame 8 Bem G Bam heu Gee S Smm Gm bem bem g pm 4



. ‘ 4,967,412

239

@Ffile,Error to *
@outfile,Error to *
@Dfilel,Error to
@Dfile2,Error to
@Dfile3,Error to
@Dfile4,Error to
@Dfile5,Error to
@Dfile6,Error to
@Dfile7,Error to
@Dfile8,Error to
@Dfile9,Error to
@Dfilel0,Exrror to
@Dbfilell,Error to
@Dfilel2,Exrror to
@Dfilel3,Error to
@bfilel4,Error to
@Dfilels,Error to
@Dfilel6,Error to

assign
assign
assign
assign
assign
assign
assign
assign
assign
assign
assign
assign
assign
assign
assign
assign
assign
assign

* X kA %k ¥ N ¥

¥ ¥ % ¥ % ¥ *

subend

We claim:
1. In a circuit board tester, a data-frame generator for
generating data-frames for use in testing telecommuni-
cations circuits and other circuit devices which require
data which must conform to a user-selected data-frame
protocol, said generator comprising:
computing means, incorporated in said circuit board
tester, for controlling the operation of said genera-
tor; : E y

data generation means for generating user-specified
input information;

data framing means for inserting said user-specified

input information into data-frames which conform
to a user-selected protocol;

data-sequence generation means for generating data

sequences from said data-frames which data-
sequences are executable by said computing means.

2. In a circuit board tester, a data-frame generator for
generating data-frames for use in testing telecommuni-
cations circuits and other circuit devices which require
data which must conform to a user-selected data-frame
protocol, said generator comprising:

computing means, incorporated in said circuit board

tester, for controlling the operation of said genera-
tor;

data generation means for generating user-specified

input-information;
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Since this routine is the last thing done in PCFGEN, it is
all right to ignore any file close errors that may occur.

data framing means for inserting said user-specified
input-information into data-frames which conform
. t0 a user-selected protocol;

data-sequence generation means for generating data-
sequences from said data-frames which data-
sequences are executable by said computing means;

merge means for merging said data-sequences with a
programming language to create code which is
executable by said computing means.

3. In a circuit board tester, a data-code merger for
merging circuit test data with a circuit test program-
ming language template to produce a hybrid data-code
file which can be executed by a circuit board tester, said
merger comprising:

computing means, incorporated in said circuit board

tester, for processing data and programming lan-
guages;

parsing means, controlled by said computing means,

for interpreting said programming language tem-
plate;

merge means, controlled by said computing means

and interfacing said parsing means, for merging
said circuit test data with said language template to
produce said hybrid data-code file.

x x %X X X



