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CHAPTER I
INTRODUCTION

Pulsed power technology involves the rapid delivery of
energy to the load at very high power levels. The general
method of achieving such pulsed power is by slowly storing
energy in a storage element and then switching the stored
energy to a load so that a short, high power pulse is
obtained. A block diagram for a non typical pulsed power
network is shown in Fig. 1l.l.

Data obtained from these experiments are in the fora of
voltage and current waveforms which are normally photographed
by a camera mounted oscilloscope. As experiments and diag-
nostic methods become more complex, the amount of data
required increases tremendously. Data organization and
analysis will then become the most time consuming task of the
experiment. To improve the efficiency of operation, a
versatile and flexible computer-based data acquisition sys-
tem has been designed and developed for pulsed power ex-
periments at Texas Tech University. The development of
this system includes a) up—grading of an old data accuisition
system by repiacing the old PDP 11/04 central processor with
a PDP 11/34 processor, b) adding on a new fast disitizer and
supporting hardware, c) writing control and data analysis
programs for the system. The present data acquisition
system is depicted by Fig. 1.2. Blocks marked with a ".'" are
the hardvare used in the old system. This system allows

transient waveforms with nanosecond time scale to be recorded
1
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in digital form. Yaveform data arc archived in such a way
that they can be retrieved easily for analysis and.comparison.
Permanent records of data are stored on magnetic floppy

disks and can be retrieved at any time for analysis. Graphs
of both raw data and processed data can be plotted for
comparison. Numerical analysis methods can be applied to

the acquired data to greatly enchance the capability for

data interpretation.

Figure 1.2 shows a block diagram of a Data Acquisition
System which provides the features mentioned in the previous
paragraph. A DEC PDP-11/34 minicomputer system (described
in Ch. iII, Sec. 3.2) is selected both to control all other
equipment connected to the system and to run data analysis
programs. This system includes 48-k words (16 bit) of
dynamic RAM and a 512 k-byte dual floppy disk drive. Com-
munication to and from the computer occurs via a DiC LA36
ASCII printer terminal. A Tektronix 7912AD programmable
digitizer which is capable of capturing a transient waveform
with a bandwidth of up to 1 Giliz is interfaced to the FDP
11/34 system through a IECE 488 interface bust (described in
Ch. II and Ch. IV). A CAMAC® (described in Ch. III Sec. 3.5)
32 channel scanning digital voltmeter (DVM) is used to record
the slowly varying parameters of the experiments. The ex-
tension of the distance ( up to 100 meters) and isolation
between the PDP 11/34 computer and the Tektronix 7912AD
digitizer are achieved by using a set of HP 12050A optical
data link units. A Tektronix 4025 graphics terminal scrves
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both as a communication terminal between the operator and the
computer and as a graphics display. Digitized waveform data
can be displayed immediately after digitization by a Tektronix
604 display monitor so that the operator can determine the
validity of the data before storing it on the disk.e A hard
copy of the data displayed on the screen of the 4025 terminal
can be made via a Tektronix 4631 hard copy unit which connects
to the rear of the graphics terminal. The system software
used is the TEK SPS BASIC (described in Ch. IV) in which the
storage programs and analysis programs are written.

In the following chapters, a detailed description of the
whole system, both the hard ware and software, is provided.
Chapter II discusses the ILEE-488 interface bus systeml.
Dach piece of hardware is discussed in Chapter III. The
system software as well as the user written programs are
discussed in Chapter 1IV. Chapter V presents an orderly set
of overational instructions for acquiring and storing data
with this system. Chapter VI describes the check-out of
the system with the similation of the signal from a delay
generator. In addition, a few examples of the execution of
the main data strage program, system support programs and
analysis programs are illustrated. Finally, Agrendix A in-
cludes a listing of all programs used in this system. Arren-

dix 3 lists all the commands used in this system. Arpendix °

describes the characteristics of the overall system.



CHAPTER II
THE IEEE STANDARD 488-1978

SecCe 261l Introduction

1

This chapter introduces the IZEE 488 standard™ which

describes a general purpose bus for instrument systems. The

-E=Z 488 btus, also known as the General Furpose Interface
“us (GPIB) is used in this data acquisition system to inter-
connect the Tektronix 7912AD digitizer and the PDP 11/34
computer. Since both the control messages and data transfer
are carried via the GPIB, understanding the IZEZ 488 standard
will be helpful to those who write control programs for the
Tektronix 7912AD digitizer.

The purpose of the GPIE is to provide an effective
communications link over which messages can be carried be-
tween instruments in a clear and orderly maner. Instruments
designed to operate according to the standard can be connec-
ted directly to the bus and operated by a controller (e.g.
FCF 11/34) with appronriate programminge.

This bus uses eizht data and eight control lines.
Information is transferred bit-parallel, byte-serial by an

1 This arrangement allows instruments

asynchronous handshake.
«ith different transfer rates to ornerate together.

Tace 2.2 A Tyvical GPIZ System

A tyctical GFIZ system shown in Tiz. 2.1 could include

crace card installed), a talker (e.g3. a counter or fijital

6
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multimeter), and a listener (c.g. a line printer or signal
generator). More than one function can be combined in a
single instrument. T[or example, the Tektroniz 7912AD
Programmable Digitizer has both listener and talker functions.

Up to 15 devices, distributed over no more than 20
meters total cable length, can be connected to a single
IEEE 488 bus. More than 15 devices can be interfaced if
they do not connect to the bus directly but are interfaced
through another device. Such a scheme is used for program-
mable plug-ins housed in the 7912AD mainframe; the 7912AD
provides a transparent interface betwecn the bus and the
plug-ins.

Messages on the bus are either interface messages or
device-dependent messages. Interface messages are used to
manage the interface functions of the instruments. They
designate talkers and listeners. Device-dependent messages
are either remote-control messages which set the operation

mode or the data transfer mode of an instrunent.

Sece 23 IZTE L4ES Signal Lines

The IZEE 488 bus is functionally divided into eight
data lines and eight control lines. The eight control lines
consist of three handshake lines and five management lines.

This bus structure is shown in Fig. 2.1.

Data Lines
The eight Data Input/Output lines (DIOl through DICS)
are bi-directional active-low lines used to carry data or

device-depcndent messages. Device addresses and universal



commands are also transferred over these lines when AT) is
asserted. One byte of infoimation is transferred over the
bus at a time. DICl represents the leést significant hit

in the byte; DIO3 renresents the most significant bit. Lata
is transferred in byte-serial, bit-narallel fachion. Data
bytes can be formatted in ASCII code, or in machine-denzndent
binary coce. The term "machine-dependent binary code" refers
to an internal binary format used by a device to stcre cer-

tain programs and data.

Control Lines
The three handshake lines are used to communicate a
handshake sequence that is executed between the talker and
all designated listeners each time a2 byte is transferred
over the data lines. This hendshake sequencc rrevents the
talker from placing a new byte on the bus until thc slowvest
listener has received the previous byte. Thus the talker
cannot transmit at a rate facter than can be received by the
slowest listener. The three active-low handshake lines are
NRFD, DAV, and NDAC. A basic timing diagram of the hand-
shake sequencc is shown in Fig. 2.2.
NRFD (Not Ready For Data)-This signal line is asscrted
until all assigned listeners are ready to receive the
next data byte. '“hen all of the assigned listeners have
released NRFD, the NRFD signal is unasscrted, thus allow-

ing the talker to place the next bytc on the data lines.
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DAV (Data Valid) - The DAV signal line is asserted by

the talker shortly after placing a valid byte on the

data lines. This tells each listener to receive the
byte presently on the data lines. DAV cannot be
asserted until NRFD has been unasserted.

NDAC (th Data Accepted) - This signal line is asserted

until all the listeners have captured the byte cur-

rently on the data lines and released NDAC. “When the
slowest listener has received the data byte and releas-
ed NDAC, NDAC is unasserted thus allowing the talker

to remove the byte from the data lines. At that point,

the DAV line is unasserted and the entire handshake

cycle is repeated.

The five management lines are used to control data
transfers over the data lines. The management lines perform
important interface operations such as detecting an inter-
rupt from a device, setting a device to remote control, and
flagging the end of a message. These five signal lines are
ATN, IFC, SRQ, REN, and EQI; their functions are:

ATN (Attention) - Asserted by the controller-in-charge

to specify how information on the data lines is to be

interpreted. When ATN is not asserted, the information
on the data lines is interpreted as device-dependent
messages and data. Nhen ATN is asserted, the data
lines carry universal commands, addressed commands,

talk addresses, listen addresses, or secondary address.

11
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“hich addresses and commands are sent depends upon

the byte currently on the data lines. The codes
corresponding to various commands and addresses are
defined in Appendix = of the IEEE 488 Standard.l
IFC (Interface Clear) - Asserted by the system
controller to initialize the interface functions of

all instruments to an inactive state and return control
to the system controller, The IFC function effectively
performs an UNListen, an UNTalk, and a Serial Poll
Dizable and resets all devices except the system
controller to the idle state.

SRQ (Service Request) - Asserted by an instrument to
request service from the controller. The controller
usually interrupts its current task and conducts a
serial poll to determine which device asserted CRQ.

The controller can then branch to an interrupt service
routine where appropriate action is taken. After the
interrupt has been processed, the controller may resume
execution of the previous task.

£0I (Znd of Identify) - Asserted by a talker to indicate
the last byte of its message. “hen =ZCI is asserted
vith ATN, the ccntroller is conducting a parallel

toll of the devices connected to the bus. RN (emote
Tnable) - Asserted by the system controller to allow
devices on tnhe bus to ;0 to Remote mode, thus allowing

remote control of their prosrammable functions. Then
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in Remote mode, the front panels of the instruments are
instruments are disabled except for any non-programmable

functions,.

Sece 244 Bus Messages

As previously mentioned, messages on the data lines

are either interféce messages or device-dependent messages.
wihen the ATN line is asserted by the controller, all devices
"pay attention" since interface messages are to be transferred
over the data lines. (By '"pay attention" it is meant that
all devices handshake and process all bytes transferred on
the bus). Interface messages can be classified as follows:

1) talk address

2) listen address

3) secondary address

4) universal commands

5) addressed commands

The first three categories refer to how a device is to
be addressed. That is, they designate a device either as
a talker or a listener. To designate a device as a talker,
the controller asserts ATN and vlaces the device talk
address to the data lines. Similarly, the controller

designates a listener by asserting ATXH and vlacing the davice

3
[N
)
*

<

listen address on the data lines. In casss where cecon:
addressing is designed into a particular device (e.g. 7712:1),

it is necessary to transmit the device secondary address witn

AT:T ascerted following the primary talk or listen acdre.:z.
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The fourth category listed (universal commands) consists
of those interface commands which affect all devices connec-
ted to the bus, regardless of whether fhey are currently
addressed as talker or listeners. Examples of universal
commands are LLO (Local Lockout) and DCL (Device Clear).

The fifth category listed (address commands) consists
of those interface commands which affect all devices currently
addressed as listenerss A complete list of universal and
addressed commands is provided in Appendix Z of the IZEE
4,88 standard.®

In contrast to interface messages, device-dependent
messages are sent with ATN unasserted and are transmitted
only between a designated talker and one or more designated
listeners. A device-dependent message can be either an
instruction or data. Instructions and data are normally
coded in ASCII or binary, but this is not required by the

ZZZ Standard.
The above discussion is only a brief introduction to

the IZZZ 488 interface. Cetailed information can be found

in Ref. 1l.



CHAPTER III
EQUIPMENT

Sece 301 Introduction

The equipment making up this data acquisition system is
shown in Fig. l.1 of Chap. I. It consists of a PDP 11/34
computer system (see Table 3.1) and several peripheral devices.

These devvices are a RX0l dual floppy disk drive, a Tektro-

nix 7912AD digitizer, a CAMAC®

channel CAMAC2 DVM, a Tektronix 4025 graphics terminal and

crate with controller, a 32

a DEC LA36 printer terminal. They communicate with the FDP
11/34 computer through interface cards which are installed
within the computer backplane3. In this chapter, the general
function of each piece of equipment is discussed with

respect to the overall operation of the system. TDetailed

descriptions can be found in the manufacturer's documentation,

Sece 3.2 Thne PDP 11/3L computer system

One of the major components of this data acquisition
system is the PDP 11/34 computer. It controls the oceration
of the 7912AD as well as data transfer among peritcheral
devices. A list of components which make up the 11/34 sys-
tem is shown in Table 3.1l.

All components of the PDP 11/34 system are connected
to each other by a single bus known as the Urn'.busL+ (see ig.
1.1 of Che I). Address, data and control iniormation are

sent along the 56 lines of the bus. Zach unibus device is

15
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TABLE 3.1

Components of the PDP - 11/34 Computer System

The 11/34 central processof (M7265 and M7266)
96 kb of active MOS dynamic RAM (3XM7847)
KY11-LB programmer's console (M7859)
Bootstrap ROM module (M9301-YA)

Parity generator/checker module (}7850)
DL11-% serial interface board (2XM7856)
Unibus terminator (19302)

Floppy disk drive controller (M8264)

512 kb dual floppy disk drive (RXO1l)
CP1100 IEEEX 488 bus interface board

LA36 printer terminal

TEK SPS BASIC V02 system software

Documentation kit
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assigned an address on the bus so that the central processor

can access each device like a memory location.

11/34 central processor - The 16 bit central processor
of the 11/34 is contained in two multilayer circuit boards
(M7265 and M7266). It is connected to the computer via the
Unibusu. It controls peripheral devices, and performs
arithmetic operations, logic operations, and instruction
decoding. This processor also contains memory management
logic which allows memory extention from 28k to 124k words.

KY11l-LB programmer's console - This console contains a
7-segment LED display and a keypad for entering and verify-
ing data as well as for controlling basic computer operations.
Contents of any of the eight general purpose registers in
the central processor or any memory location can be examin-
ed by using the keypad and the LED display. The console is
interfaced to the Unibus via the console module (M7959).

Terminators - The PDP 11/34 contains a special termina-
tor module (:19301) that contains the required unibus resis-
tors and 512 words of read-only-memory (RCi)e. The 2CM
contains a bootstrap program which loads the operation sys-
tem from the disk when the bootstrap characters are entered
through a terminal. Another unibus terminator module contains
terminating resistors and logic circuits which indicate to

the processor that the physical end of the tus is reachad.

‘emory - There are three 16k words !'05 memory boards
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(M7847) installed in this system. Micro switches are
available for setting the address when these boards are
installed so that the system knows the amount of memory
available. The parity of the stored data in memory is
checked by a parity controller (M7850).

Floppy disk controller - The module (M8264) is the
floppy disk RXOl controller which interfaces a dual floppy
disk drive to the Unibus. Up to 256,256 8-bit bytes of
information can be stored on a single floppy disk. A total
storage capacity of 512,512 bytes is available on both disks.
The average access time is 483 milliseconds. The whole
diskette can be read sequentially in about 30 seconds.

Serial Interface - There are two DL11-W (M7856)
interface modules installed in this system. Only one is
used to interface to the Tektronix 4025 terminal. The other
DL11-W is reserved for use in multi-terminal, multi-user
systems. The DL1l-W provides an asynchronous serial line
interface to an ASCII terminal (e.g. LA36, Tektronix 4025)
and a line frequency clock.e The serial line interface can
handle data transfer rates from 110 to 9600 baud (bit/
second) and provides serial-to-parallel (and vice versa)
data conversion for information transfer to or from the
Unibus. The line clock senses the 60 Hz line frequency for
internal timing.

CP1100 interface - The CP11CO is a IZ:ZZ-488 interface
module which interfaces GPIB devices (e.g. Tektronix

7912AD) to the Unibus. The CP1100 module maps the IZIZ 433
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Bus to eight unibus addresses. Data transfer between the

Unibus and the IEEE 488 Bus is controlled by the processor

through these eight registers.,

JeCe 243 Tektronix 7912AD programmable digitizer
The Tektronix 7912AD programmable digitizer is the

instrument which enables the transient waveform signals in
nanosecond (10'9 second) time frames to be recorded in digital
form. Because of the limitation of switching speed and time
delay of electronic switches, the conventional '"sample and
hold" circuit is not used in this digitizer. Instead, a scan
converter is used.

The scan converter (see Fig. 3.la) consists of a write
gun, a read gun and a semiconductor target. The target is
an array of diodes formed on an n-type silicon wafer (see
fige 3.2b). A transient signal is written on the target by
the high speed electron beam of the write gune. Then the
target is scanned by the read gun. Data on the target are
converted into digital words and stored in local memory by
a microprocessor within the 7912AD digitizer.

The 7912AD can be operated manually or by computer
control. Two modes of operation are provided, The digital
and the TV mode. In the digital mode, the 7912 digitizes
the waveform cignal and stores it for internal processing or
for output on the IZZZ 488 bus. Analog outputs are alzo
available to display the digitized waveform On an T=Y=2

monitor (Tektronix 604). In the 'V mode, the 7912AD converts
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the waveform signal to a composite video output to be
displayed on a TV monitor. The 7912AD operates much like
an oscilloscope. It has both vertical and horizontal
amplifier plug-ins (presently the 7A29 and the 7B80). ¥%ith
the Tektronix 7A21N plug-in installed, this unit can digi-
tize an analog signal with a bandwidth of up to 1 GHz. The
time window of the signal can be selected between 10
milliseconds and 5 nanoseconds using the Tektronix 7000-
series time base plug-in. The equivalent sampling rate

ranges from 50 kHz to 100 GHz.

Sece 3.4 HP 12050A fiber optic data link

Wﬁen a pulsed power experiment is in progress, a lot
of electromagnetic interference will be generated. To
ensure the integrity of the measurement and to protect
digital equipment against induced voltages, the computer
system should be located in an area away from the experiment.
According to the IEEE - 488 standard, the maximum distance
permitted between the controller (e.g. 11/34) and an IZEZ -
488 device is 20 meters using a 3GPIB cable. The *P fiber
optic data link unit is used to overcome the distance
limitation.

The HP 12050A fiber optic data link provides the
following features:

1) extension of the GPIB up to 1CO meters

2) high speed, real time performance to a data

transfer rate of 20,000 bytes/second
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3) excellent noise immunity in a high EZMI environment.
#ith the fiber optic system installed, it is possible to
locate the computer in an area that is far away from the
high voltage experiment area.

The fiber optic data link requires two 12050A units,
one at each end of the link, functioning as transmitter/
receiver and connected by a dual fiber optic cable. When
commands or data are sent, the GPIB format signals are con-
verted into a bit serial stream that is transmitted optically.
At the remote site, the optical signal is converted back to
the electrical GPIB format. The HP 12050A is controlled by
a microprocessor within the unit. ‘hen installed, the 4P
12050A is transparent to the 11/34 and the 7912AD. No
software which controls the 7912AD needs %) be modified.

Sece 3.5 The CAMAC system
25

The CAMAC system consists of a crate, a crate
controller (Standard Engineering Co. DCC-11l) and a 32
channel scanning DVM module (LeCroy 2232A). 1In order to
interconnect the PDP 11/34 system and the CAMAC system,
the Unibus is brought outside the computer cabinet via
Unibus extension cable. The extension cable interconnects
the Unibus and the crate. Since the crate becomes the
remote end of the nibus, the unibus terminator (::5202)
should be installed at the crate end.

CAMAC crate - the CAMAC crate i5 a compartment tnat

houses the individual CAMAC instrument modules. It surrorts
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up to 25 modules and supplies + 6 VDC and + 24 VDC to the

modules. The back of the crate is the datawayz’5 which
connects the CAMAC modules electricaliy. The dataway is a
set of wires that transfers address, data, and control signals
among the CAMAC modules. More information can be found in
Refss 2 and 5.

Crate controller -~ Because of the different structures,
the dataway and the Unibus are not directly compatible. A
Standard Zngineering Co. DCC-11l crate controller is used to
interface the two buses. The DCC-1ll controller maps the
CAMAC modules onto a block of 1024 Unibus addresses. ELach
module will have its own address and can be accessed bylthe
11/34. The DCC-11 also decodes instructions from the Unibus
and sends out CAMAC command codes on the dataway to control
the CAIAC instrument modules. The DCC-1ll controller also
acts as a data buffer during data transfer between the
CAMAC modules and the 11/34 computer.

At present, two 8-channel digitizers and one 32-channel
DVM modules are included in the CAMAC system but the CAMAC
digitizers are not in use. In order to incorporate the two

6

8@-channel digitizers into the system, ACRC-11" assembly

routines must be written and linked to the system coftware.
Terminals (LA36, Tektronix 4025) - The LA3%6 is a

seneral purpose printer terminal capables of printing 2

characters per second. It has a standard ASCII zeybcard

and a control keypad. The baud rate (*CC at onrecent),
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capital character lock, etc. can be set by the control

keypad. Detailed information can be found in the LA36
User's Manual. |

The Tektronix 4025 is a microprocessor-based graphics
terminal using an ASCII keytoard for input and a CRT for
outpute. It has 4 k-bytes of local memory and contains its
own firmware (program stored in ROM). Functions such as
data transmission and reception rates, moving text line up
and dowmn the CRT screen, etc. can be set by a program or
through the use of the keyboard. For plotting graphs, the
screen is divided into two halves. The upper half is the
"work space'" where graphs are plotted. The lower half
is the '"monitor'" where commands entered by the operator or
mescsages sent by the computer are printed.

Switch panel - A switch panel is installed above the
disk drive to enable the operator to select the use of
terminals (LA36 or 4025). There are also three micro-switch
racits, hard-wired to the DL1ll-YW interface board, to allow
the change of baud rates, data bit lensth, and parity check.
Further information can be found in 2ef. 5.

Optical isolator - The 4025 terminal is usually used
as a romote control terminal. To protect it against
demage by the large induced voltage during experinzent, an
optical isolator is installed between the 11/74 and tne 4725

tormiral. Refer to Ref. 5 for further information.
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Communication interface - The main function of the
interface is to selectively connect the terminal between two
computers. It can also be used to monitor the data flow

between computer and terminal. At prcsent, this unit is used

only to monitor data flow.



CHAPTER IV
SOFTVARE
Sece L4o1l Introduction

The system software used in this data acquisition
system is the TZK SPS BASIC V027. It is a general-purpose
programming language for control of instrument plus the
acquisition processing, storage, and display of data. It
gives the programmer access, through BASIC, to features
of the operating system usually accessible only through
assembly-level interaction.

A graphics package is available to help display data
in an easy-to-understand format. A set of signal analysis
commands is also available that greatly simplifies compu-
tations such as Fourier Transforms, differentiation, and
integration. A General Purpose Interface Bus (GPIB) driver
(instrument control routine) is included in the 3PS EASIC
enabling easier control of the 7912AD progsrammable digitzer.

The data storage program consists of a number of PASIC
routines that operates the 7912AD, acquires data ‘rom the
digitizer and does the error checking. During the execution
of this program, commands are entered by the operator
through the terminal keyboard and executed by subroutines.
Subroutines addresses are stored in an addrecss table. lew
command subroutines can be added to the main prograz by
writing the new routines and adding the new address to the
address table. This chapter will discues the structure

26
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and flow of the main storage program, supporting programs

and the command subroutines.

SeCe Le2 System Information

The data storage program has been written to run on
the 11/34 system as described in Sec. 3.2 of Che III. if
there is any change in the system hardware, corresponding
modification of the software must be made. For example,
if the cartridge disk drive RLOl is used instead of the
floppy disk drive RXOl, all the "DX's" appearing in the
program must be changed to "DL'. The RXOl floppy disk drive
is a file structure device. ianipulation of files on a disk
can be done by using the SPS FASIC commands or by execution
of the storage program. A directory (table of file names and
pointers to where files are stored) is installed on each
disk. Files are accessed by searching the directory for
the file name and using the associated pointer to locate
the file on a disk. As each file iz stored or canccled on
the disk, the directory is updated to indicate the new or
canceled file.

A directory of the disiks used with rcutines is chown
in Table L4.l. The directory, which is printed with the "DIRX"
command, contains the names and extension of all nrosran
and all data files with the number of blociic they occupy
and date of creation. Zefore using a brand na2vw <icii, 1t
must be initialized with the "ZI2C" commund (this 13 the

ccrmand that '"eraces'" the coatent:s 5f the madium)e Altor
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SETDAT. SPS
SETTIM.SPS
SIFCOM.SPS
SIFLIN.SPS
SIFTO .SPS
SQUISH. SPS
STATUS. SPS
STERMC.SPS
SYSBLD. SPS
TIFL .SPS
TIME .SPS
UNSCHE . SPS
VARTST.SPS
VERSIO.SPS
WAIT .SPS

- WASCII.SPS

WBYTE .SPS
WEN .SPS
WRITE .SPS
WRITEU. SPS
ZR0O .SPS
EDGEAD. SPS
NORMAD. SPS
MAPARD .SPS
>¥F .SPS
REJECT.SPS
INSTAD.SPS
IFCTIM.SPS
BITOP.SPS
BITALR.SPS
BITSET.SPS
BITTST.SPS
GETRS .SPS
Iv .SPS

N o ot et PNUND W == 0= N QWM 2N s et ) 02 o o o o o B =0 (1) =] &2 2 2 =2 o

8-ftB-60 GIFES .SPS 1
8—+tB-60 HOOK .SPS 4
8+tB-68 HOOKQ .SPS 4
8-+tB-60 IFD™ .SPS |
8-ftB-88 IGNORE . SPS 1
8-FtB-60 INPREQ. SPS 1
6-FEB-80 INPUT .SPS r4
8—+tB-6a LIST .SPS 3
8—+FEB-60 LISTVA.SPS 3
8-ftb-68 LOCKKB. SPS 1
8-ftb-68 MATCH .SPS 1
8-ftB-68 ONERR .SPS 1
8-FtB-68 OVERLA. SPS |
8-Ftb-68 OVLOAD.SPS r4
8-FEB-68 OVLSAY.SPS 2
8-FtB-88 POLL .SPS -
8-FEB-68 PPOLL .SPS 1
8-FEB-60 PRINT .SPS r4
8-FEB-60 PRIORI.SPS 1
8-ftB-80 PUT .SPS 1
8—FEB-60 PUTBLK. SPS 1
15-AUG-88 PUTLOC.SPS 1
15-AUG—88 RANDOM. SPS 1
15-AUG-69 RASCII.SPS 4
15-AUG-60 RBYTE .SPS 1
15-AUG—68 READU .SPS 2
1SAUG-68 RENAME . SPS 1
15-AUG—68 RENUM .SPS 2
15-AUG-68 REPLAC. SPS 1
1S-AUG—68 RESCHE. SPS 1
15-AUG-68 RESET .SPS 1
15-AUG—80 REWIND. SPS 1
15-AUG—68 SAvE . SPS 1
15-AUG—8 SCHEDU. SPS 2

rable L.1b Cirectory of System Dick CXO

)
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READ] .BAS
STOREL.BARS
STARTS1.BARS
GRAPHL. BRS
FILTRL.BRS
ANALYS. BRS
CATDIR.BRS
¢ UNUSED D
CRERTE.BRS

WNwW~NA2WNWN

2-0CT-80
2-0CT-88
2-0CT-68
2-0CT-88
2-0CT-80
2-0CT-80
2-0CT-88

2-0CT-69

DATACR.BRS 18 31-0CT-89
QRFIT.BS 7 16-NOV-89

¢ UNUSED > g7

S4 FREE BLOOKS

READY
x

Table L.lc

Directory of System Disk DX0

\N

)



DIR DX{i:

1S-NOV-89
DX1:
INITIAR.LIZ 1 {-SFP-60
¢ UNSED ) 2
CRTALO.G 2 2-0CT-80
< UNUSED ) 6
TIMLE .TXT 1 2-0CT-68
(UNSED » 470

476 FREE BLOCKS

READY
%

Table 4.2 Directory of Data Disk DX1
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initialization, the disk will contain 480 free blocks for
storing either programs or data (A block is a space which
can store 512 bytes of information). |

The system disk (DXO) contains the required SPS programs,
instrument drivers, graphic and signal processing package,
storage programs and supporting programs. The disk in drive
DX1 is a specially formatted disk for data storage.

Files on the system disk shown in Table 4.1 can be
classified into four categories:

1) files required by the SPS BASIC system

2) files required to run the storage routines

3) support programs

4) Analysis programs
Files in the first category include:

All files with extension ".SPS"

SPSDX.LDA LOADER. SAV
Files in the second category include:

DATACQ. BAS STOREl.BAS READ1.BAS

GRAPH1.BAS STATS1.BAS
Files in the third category include:

CATDIR. BAS CREATE. BAS
Files in the fourth category include:

ANALYS.BAS CURFIT.BAS FILTRI.ZAS

Sec. 4.3 Data Disk

Before using a blank disk, it must be initialized with

the "ZERO" commande. If the disk is used as a data disk, it
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must be formatted by the "CREATE.BAS" program. This program

creates the files as shown in Table LYY-2
The "TITLE.TXT" file contains the title of the disk which
will always have the form:

DATXXX (eege DATOO01)
vhere "XXX" is a three digit sequence number. It also
contains the date of initialization and any comments (up to
400 characters) entered by the operator during the execution
of the program "CREATE.BAS".

Yhen a file is canceled or updated, its physical
location may change. If this process is performed frequent-
ly, holes of disk space due to the deletion of a file will
be left behind. To prevent this from happening, the program
"CREATE.BAS" creates the files "TITLE.TXT'", "CATALO.G" and
"INITIA.LIZ" on top of the disk with 8 blocks of blank space
reserved for the updating of these files. A listing of
"CREATE.BAS" and a line by line discussion is included in
Appendix A. An example of the execution of this program
is shown in Fige. 6.7.

The file "INITIA.LIZ" on the data disk contains the
date and shot number of the last data file. The shot number
is automatically incremented and the "INITIA.LIZ" file is
updated each time data is stored on disk. If the storage
program is restarted after the system has been crashed or
turned off, the software checks the "IIUITIA.LIZ" filec and

asks the operator to verify the shot number. Thus, chances
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of losing data are greatly reduced.
The "CATALO.G" file on the data disk contains a direc-
tory of all data files on that disk. The file name for

each data file is created by the storage routine in the form

as follows:

™.le nanme

YYMMDD, XXX es3s (300901,001)

where: YY the last two digits of the year

MM = the number of the month (1-12)
DD = the day of the month (0l-31)

XX = shot number.
Zeros are added when neccessary to ensure that the file
name contains nine digits. The "CATALC.G" can be updated by
running the program "CATDIR.BAS". A listing of "CATDIR.BAS"
is included in Appendix A and an example of the execution of
this program is shown later in Mg. 6.8.

Sece Lol4 BASIC system vrograms

The data acquisition system software consists of system
support programs, storage routines and analysis vrograms.
The system support programs '"CRIATI.BAS" and "TCATDIR.2AS"
have been discussed in the last section. The storage
routines include five BASI” programs and two files:

DATACQ.BAS RZAD1l.BAS STORELl . BAS

GRAPH1.ZAS STATUS. "AS CONFIG.INT

PARIM1.LST
"DATAC?,2AS" is the main program that contains routines to

control the operation and data transfer of the 7.12AD
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digitizer. It also permits other programs with ".BAS"
extension to be overlaid onto a specified area of the

main program. The result of an overlay is equivalent to
typing the new program in from the keyboard. The old lines
with corresponding line numbers in the overlay will be
replaced by the new lines. All variabie values and dimension
statements are preserved and execution resumes at the first
line of the overlay segment. Lines 20000 to 20260 are de-
signated to be the overlay area. The programs requiring
overlay are the graphing program (GRAPHl. BAS), the storing
program (STOREl.BAS), the data file reading program (READI.
BAS) and the 7912AD status reading program (STATSl.BAS).

Sece 4e5 DATACQ,BAS

This program contains the 7912AD control routines, the
commands address table, most of the simple command routines
and an initialization routine that erases itself after exe-
cution. During execution of the program, it first defines
a few string variables and constants. Then five keys of the
4025 terminal are "learned"8 (programmed to perform a special
function). The date and time of the system are checked; if
they are not set, an error message 1is printed on the ter-
minal and the program stopse. The operator must enter the
correct date and time in order to rerun the program. The
operator is then asked to verify the shot number and the
WINITIA.LIZ" file is updated. The contents of the hardware
configuration file are printed in the workspace of the 4025
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terminal to review the hardware setup to the operator. The

routine also sets the default crate address and station
number, defines three waveform arrayé, sets the addresses
of the 7912AD and erases the first 51 lines except lines

300 to 340, A flow diagram of the intialization portion of
this program is shown is Fige 4.1l A list of DATACQ.RAS and

the discussion is included in Appendix A.

Sece Lo Hardware Configuration File
A typical hardware configuration file is shown in

Fige L4e2. It is printed in the workspace by the initiali-
zation portion of the DATACQ.BAS for the operator to check
against the actual configuration of the system. The file
provides information about the Tektronix digitizer and the
CAMAC modules connected to the system. The Tektronix system
information indicates that a 7912AD is tied to the system.
It also shows that it is a IEEE 488 device interfaced to

the computer by the interface card labeled 7. The 7912AD
can be accessed by using (0+32), (0+6L4) and (0+96) as
listener, talk and secondary address. The CAMAC system
information indicates that three units are presently install-
ed in the crate: two 8-channel digitizers and one 32-channel
M. They use the CAMAC 583 bus to transfer data between
the computer and the crate. The CAMAC module locations are

described by the crate number and slot number.

:ec. L}o? STORE].. SAS

After DATACQ.BAS has been loaded from system dick into
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Flow Diagram of the Initialization Portion of
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»oooCAMAC  SYSTE ook
UNIT$, BIS¢ , CRATE ¢ , SLOT ¢ ,IMF. TYP$ POSTRIG ,ERIAL ¢,

1, 583, 2, 6, 2264, 1, 169436
2, Sq3, 2, 16, 2264, 2, 169935
3, 583, 2 15, 223.1, 09, 169934

+osk TEKTRONIX SYSTEMiororck
UNIT#, BUS ¢ , INTF. ¢ ,MF.TYP# , L. ADDR., T. ADDR., S. ADIR.,
1, 48, @, 7912AD, B+32, B+64.  B+36,

Fig. 4.2 Hardware Configuration File
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memory, it contains a designated area (2000 - 20260) for new

program segment overlay. ‘“hen commands "GRAPH", "STORE",
"READ" OR " STATUS" are executed, the.corresponding program
will be overlaid and execution begins at line 20000. After
a transient waveform has been digitized by the 7912AD, data
can be stored on the data disk (DX1) by executing the "'STORE"
commande. Lines 20000 to 20070 of the "STOREl.BRBAS" check the
shot number, covert the date from "DO-MMM-YY" to "YYMMDD"
format, and print the parameter file into the workspace

for modification. The data header is assembled by combining
the date, time, shot number, and operator's name with the
modified parameter file. The data header and the waveform
data are put together to become the data file which is stored
on DX1 with a data file name "YYMMDD.sht#' (e.g. 800901.001).
Before the data file is stored, the program checks for error.
If an error exists, the store operation is aborted and the
program returns to the "ENTER COMMAND" state. Crrors must

be corrected by the operator before the data file can be
stored on the data disk by using the store command again.

A flow diagram of STOREL is shown in Fige 4.3 and a listing

is included in Appendix A.

Sec. L.83 Data File

The data file consists of two parts, the data header
and the binary waveform data. The first part contains
information about the date, time, shot number and the name

of the operator. It also contains the parameter file which

describes the conditions for which the chot is fired. An
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example of the parameter file is shown in Fige L4e4e This
file describes the parameters of a laser triggered spark
gap experiment. It records the gas pressure and mixture

of the chamber, the charging voltage of the Marx bank, the
gap voltage, the laser power delivered to the gap and the
cable delays. All this information can be entered from the

keyboard before the data of a shot are stored.

The second part of the data file comes from the 7912AD.

It contains the vertical and horizontal scales and units
(front panel settings of the 7912AD plug-ins), and the
binary waveform data.

Sece Le9 GRAPH1.BAS

Data stored on the data disk can be graphed and dis-
played in the workspace of the 4025 terminal by executing
the "GRAFl" command. The corresponding program being
overlaid by this command is "GRAPHl.2AS". Up to three
data curves can be graphed by this command. An example of
the execution is shown later in Fizg. 6.4. A flow diagram of
this program is shovwn in rige 45 and a listing is included
in Appendix A.

Cece L4s1C RIAD1LEAS

Lata file stored on the cdata dick can be read by the

execution of the "R:AL" ccmmand. The rrogram '"RZADl.ZAS"
is overlaid into the main rrogram sejsment by this coimmand.
It reads a data file, prints the data header in the monitor

area of the 4025 terminal and plots the data waveform with

41
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1001
1082 CHAEER

1033 GRS ID¢ PRESSLRE(T) GRS NAE  PRESENTAGE(X)
1004 e1, 968, NITROGEN, S8,

1005 e, 969, ARGON, S,

1006

1087 MAX BANK ,

1008  CHR.VOLT.(KV) TIME CONST.(NS) TRIG.TIME
1029 250, 258, —s,
1810

1811 GAP VOLTAGE(KY) BEFORE LASER TRIGGERED

1812 200, -

1813

18014 LASER

1815 TYPE  POMER(MA) PULSE WITH(NS) OPTICAL FIBER
1016  RUBY, 2, 15, 1M

1817

1018 CRBLE DELARYS(NS)

1019 POC.CEl. dIszdt FRST TRIG. LASER P. V. RAM
1628 49, 30, 22, 20, 258,
1821

1622

1823

1624

1825

1626

1627

1828 COTENTS

1829 TYPICAL LASER TRIGGERED SHOT

1638 END OF PARM FILE -

Fig. 4.4 Typical Parameter File for lLaser Trigsered
Spark Gap Experiment
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Fig. 4.5 Flow Diagram of GRAPH!.BAS

GRAPH WAvEFON
CURVE

WAIT FOR
NEXT COrAmALID

L-.

N



L4
vertical and horizontal labels in the workspace. This program

contains an error handling routine that prints out error
messages on the terminal and transfers control to the "ENTER
COMMANID'" state if an error is found. A flow diagram is shown
in Fige 4.6 and a listing is included in Aprendix A.

Sece Lell STATS].RAS

STATS1.BAS is also one of the BASIC program that is
overlaid into the main program when the '"STATUS" command
is executed. It reads the status register of the CP1100
interface board (discussed in Sec. 3.2 Ch.IV) and decodes the
content. The status messages of the 7912AD are vprinted on
the 4025 terminal. A listing and description of STATSl.Z2AS
are included in Appendix A.
Sece Uel2 System Supvort Programs

Two BASIC programs initialize and organize the data
diskse. "CREATE.BAS" initialize a blank disk, creates the
"TITLE, TXT", "INITIA.LIZ" and "CATALOC.G" files. This program
allocates the first ten blocks for these three files and the
rest of the disk for storing data files.

"CATDIR.BAS" is usually run at the end of the day after
the experiment has been shut down. This program extracts
the directory of the data disk and stores it in the CATALO.3
file. The CATALO.G file then contains the updated information

of the data files stored on the data disk. A listing of thecze

two orosrams is included in Appendix A.



TERMINAL

ENTER
READ COMMAND

FIND ADDRESS OF
READ ROUTINE
AND EXECUTE

D/ISK

OVERLAY READ!.8AS
/F NECESSARY

READ] . BAS

PRINT ERROR
orR

OATA HEADER

CHECK ERROR
READ DATA HEADER

|

N

Fig. 4.6 Flow Diagram of READ1.BAS

PLOT DOATA

IN WORKSPACE

WAIT FORrR
INEXT COMI1AND
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SeCe U4e13 Analysis Programs

Three analysis programs have been written to analyze

the experimental data. Data can be retrieved from the data
disk and analyzed numerically. Such analysis includes
integration, differentiation, locating the peak valve,

least square polynomial curve fitting, and filtering of wave-
form data. Zxamples of the execution of these vprograms are
shown in Chapter VI. Listings and descriptions of each of

these three programs are included in Appendix A.



CHAPTER V
OPERATING INSTRUCTIONS

Sece 51 Introduction

This chapter discusses the procedure to bootstrap the

PDP 11/34 ccmputef, to turn on different pieces of equipment,

and to run the storage routines and analysis programs.

Sec. 5.2 Turn-on and Bootstrap Procedure

Turn on AC power to all equipment. The 4025 terminal

requires about 15 seconds to warm up. The equipment requir-

ing AC power is:

1)
2)

3)

L)

5)

6)
7)

the computer (front panel switch)

the LA3%6 terminal (AC power controlled by the same
switch on the computer. When the computer is on,
the LA36 is also on)

the 4025 graphics terminal (switch on the right
side)

the CAMAC crate (power must be turned cn to use
computer, because the Unibus terminator is located
there)

the 7912AD digitizer (main power switch is at the
back, secondary on/off button on front ranel.
Pefore turning on the AC pcwer, be zure the main
intensity knob is at minimum, all the way courter
clockwise)

the 12050A optical data link (if uced)

Cptical isolator (two c=eparate surrlies)

47
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8) the communication interface
'9) TV monitor
10) 604 monitor

Since the computer accepts only commands in capital
letters, the capital "Lock on" key must be on at both
terminals. On the LA36 terminal depress the "CAP's Lock"
key (it should stay in down position), while on the 4025
terminal depress the "TTY Lock'" key (an indicator light
should be lit). The baud rates that the computer uses to
communicate with the LA36 and the 4025 are 300 and 4800
respectively. They can be set through the micro-switch
packs located at the front panel above the disk drive. The
baud rate of the LA36 is also set at 300 by depressing the
key "300" at the left corner of the key board. The baud
rate of the 4025 can be set by typing '"! FAU 4800" (see 4025
user's manual). The 4025 has 4 k-bytes of lccal memory.

It remembers the settings even after the power is turned off.
It is therefore, not necessary to set the baud rate each
time the terminal is turned on.

Set the terminal select switch to "GRAFHICS"; set the
communications interface for "TTY—PDP" (see Fig. 3-1 to
Fige 3-4 of Ref. 5) with:

“onitor all data: disabled
TTY2: disabled
TTY1l: enabled
Put the data acquisition system disk in drive ZXC and a

data disk in drive DXl1. At the front panel of the ccmputar,



47
hold down the "CNTRL" button and press the "HLT/SS" at the
same time, then press "BOOT". The computer should print
four numbers on the terminal screen, |

IXXXEXX XXX XKXXXXX XXX

"3_" (" " is the cursor of the 4025)
Those four numbers borrespond to the contents of registers
Oy4,6 and 7. RO and R4 are general purpose registers. R6
and R7 are used as the stack pointer and the program counter.
These registers contain information about what the computer
was doing when it halted. To run the bootstrap routine,
type in:

DX (CR) ("CR" is carriage return)

The bootstrap routine will load the operating system from
the system disk to memory. The SPS BASIC software is auto-
matically loaded. It takes about 20 seconds before the com-
puter responds by printing a message and a prompt character
Metty

ThK SES BASIC 702-01-CCOPYRIGHT 1979-T=KTRCNIX, Ii7.

ALL RIGHTS RESERVED. SERIAL XN0. 10242,

YOU HAVE 10886 WCRDS OF FRZI MLMCRY,.

READY

*
ow the 3PS BASIC is resident and ready to accert ccmmand,

3ince the date and time must be set in ordsr to run
the storagze routines, it 1is arvrocriate at thisczcint to cet
the system calender and clock by using the "IZ-TDATEM und

"SuTTIVE" commands. Type in:
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SETDATE "DD-MMM-YY" (CR) e.g. SETDATE "29-0CT-80"

SETTIME "HH:MM:SS" (CR) e.g. SETTIME "14:30:00"

Sece 5.3 Creating a Data Disk

Before a blank disk can be used to store data, it must

be formatted by the program "CREATE.BAS". The program first
initializes the disk by clearing the old directory and
contents, then reserves a new space for the directory. It
also creates files "TITLE.TXT", "INITIA.LIZ" and “CATALO.G".
To format a new data disk, type in:

OLD DX: "CREATE.BAS" (CR)
The system will load '""CREATE.BAS" from the system disk to
memory, and respond with a prompt character '"s'". Insert
the new data disk in drive DX1 and type "RUN" to execute the
program. The program will ask for information such as disk
number and comments during execution. Several disks can be
formatted at this time. An example of the execution of this

program is shown later in Fige 6.7.

Sece 5.4 Running of the Storage Routine

Both the main program '"DATACQ.BAS" and the 7912AD
driver "GPI.SPS'" must be resident to run the storage routine.
To load the 7912AD driver, type in:

LOAD "GPI.SPS" (CR), ".SPS" is optional
The system will respond with "«". Then load "DATACQ.B3AS"
by typing in:

OLD DX: "DATACQ.BAS" (CR)

It takes approximately 20 seconds to load this program.
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The system prints "s" to show that "DATACQ.BAS" has been

loaded. Type in:
RUN (CR)
to execute the program. The program first defines a few
constants and four keys of the 4025 by using the "LEARN"
(refer to 4205 user's manual) statements. The four keys are:
F1 - CURSOR CONTROL KEY;
Shift Fl, cursor move from monitor to workspace.
F6 - LIST KEY, list the program from memory onto the
workspace.
F7 - EDIT KEY, allow modification to be made on the
contents in workspace.
F8 - SEND KEY, send contents from workspace to computer.
The program then checks date and time. If they are not set,
the system prints an error message and asks the operator
to set the date and time. VWhen these conditions are met,
the system prints the hardware configuration file (see Fig.
L.2) on the workspace and asks the operator to enter parame-
ter file and the operator's name. |
The first portion of the program automatically erases
itself after execution. If the program halts (transfers con-
trol back to BASIC) due to execution of illegal commands
entered by the operator, it can be restarted by typing
"GO TO 1000' (CR)e If a '"CLZAR" command has been excuted
while the system is in "BASIC" control, the "DATACC,ZAS"
must be reloaded from the system disk and restarted by typing

in:
RUN (CR)


file:///Vhen
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The execution of some system commands requires a new
program segment to be overlaid. These commands are '"GRAPH",
"STORE', "READ" and "STATUS". ‘hen these commands are enter-
ed, the system loads a new program segment from the system
disk and overlays it onto a reserved area in memory.
Execution starts at the first line of the overlay.

Sece 565 3System Commands

There are altogether 17 system commands, 13 from the
main program "DATACG.EAS" and 4 from the analysis program
"ANALYS.BAS". These commands can be executed in response
to an "I TER CCMMALD" prompt from the main program or a
"DATA FILE" prompt from "ANALYS.BAS". Commands are recog-
nized either by the first three letters or the first letter.
The program checks the first three letters of a command entry
with the address table (lines 1010 to 1050 in "DATAC%.BAS").
If no match is found, the command is checked again with the
single lettered command address table (lines 1110 to 1120).
The command will be executed if it matches with tnose in the
address tables. Ctherwise, the system asks for new command
entry again. The analysis rrogram commands work in a simi-
lar way. The available system commands are listed below
and in Appendix Z.

In the following diccussion, (£2) indicatec the
carriage return key. All mecssages rrinted ty the corruter
are in double quotation marks.

"aroe Lettercd Commands (2ATACS. TAS)




ACQUIRE:

Q
t+3
=
=

GRAPH:
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Initiates the 7912AD to digitize waveform data,

and obtains data from the 7912AD local memory.
To complete this operation,.some of the settings
on the 7912AD have to be adjusted. An example of
the use of this command is shown later in Fig. 6.3.
Clears all registers and local memory of the
7912AD digitizer. The listener and secondary
addresses must be supplied by the operator.
Example: CLE (CR)

"LISTZNER ADDRESS?" 64 (CR)

""SECONDARY ADDRESS?" 96 (CR)
With the main intensity at minimum, the 7912AD
digitizes the target 25 times and records any
target defect data. If no defect is found, the
computer prints '"NO DZFECTS ON TARIET" and tnen
executes the ACGUIRE command automatically.
“xample: DuF (CR)

"DIGITIZE CRT TARG=T DZrzCTS 25 TI.OY

"NO DIFLECTS G TARS=ZT"
Plots the stored data from the disk into the
workspace of the 4025 terminal. Up to three
graphs can be plotted in the worksvszce.
cxample: GRA (CR)

nDATA FILZ2" 3C0GC1l.001 (CR)

"TYPE STCP AFXTZR TATA rILZ?Y

"IF 1O MCRE JRAFE IO rLGTM

"DATA FILZ?" STOP (CR)



NAME:: Stores operator's name
Ixample: IAM (CR)
"ENTEZR OPERATOR'S NAME:-2" JOHN (CR)
PARMETZR: Prints a parameter file into the workspace of the
4025 and allows the operator to make changes, and
saves the new file (or replaces the old file by
using the same name).
=xample: PAR (CR)
"FARAMETZR FILE?" PARM1.LST (CR)
"MAKE CHANGZS !NOW THZN ANSTER (Y/N)"
(by moving cursor to workspace, return
to monitor when finished)
"SAVE NEW FILE?'" ANY NAME (CR)
(use of the same name will replace the
0ld file with the new one)
<ZAD: Overlays "READ1.BA3" from system disk and plots
data of data file in workspace and prints data
header in monitor.
Txample: RZA (CR)
"DATA FILZ?" 5C059C1.001 (shot A1 of 9/1/80)
S1ATUS: Checks the status of the 7912AT digitizer and
orints one or nmore of the following messager.
SCHMAND ZRECR
EXZCUTION ZXECR
PCTR FAIL
I07RNAL ZRRCR

FCVZR UP
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SERVICE REQUEST

OPERATION COMPLETE
STORE: Stores the waveform data curreﬁtly digitized by the
7912AD digitizer. The date, shot number, operator's
name and the parameter file chosen by the operator
are assembled and stored as the data header. Zxample
of the execution of this command is shown in Fig. 6.5.

Cne Letter Commands (DATACQ.3RAS)

Only the first letter of these commands needs to be
entered.

CRATE: Changes the default crate and slot numbers. The pre-
sent crate and slot numbers are 2 and 15.

Example: C (CR)
"ENTER CRATE #?" 2 (CR)
"ENTER SLOT ;#?" 15 (CR)
(module located at slot 15 of crate 2)

ALL: Reads all 32 channels of the 32 channel DVM. Stores
the readings in an array N(1) to (32) and prints
them on the 4025 terminal.

JALT: Stops the execution of the program and returns con-
trol to BASIC.

JOLT: Reads the value of a single channel of the 32 channel
DVM selectively.

Txample: V (CR)
MINTZR CHANNEL #2' 1 (2R)
"CHANNZL 1 V=5 volts"
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Commands Recognized by '"ANALYS,BAS"

DIFFERENTIATE:

Plots data files onto workspace of 4025
terminal. Up to 5 curves can be plotted with
the same coordinates (see Fig. 6.9).
Example: PLOT (CR)

"NO CF GRAPHS?" 3

"DATA FILES"

n2tr 300901.001 (CR)

"2 800901.002 (CR)

"2 800901.003 (CR)
Prints the maximum value of a waveform on the
workspace (next to the curve).
Performs numerical integration on the
waveform data and plots the result onto the
workspace of the 4025.
Example: INT (CR)

"lst or 2nd INTEGRAL? 1 or 2?" 1 (CR)
Performs numerical differentiation on the
wave form data and plots the result onto the
worksrvace of the 4025.
Txample: DIF (CR)

"1st or 2nd DZRIVATIVE (1 or 2)?2" 1 (CR)

3ec. S.6 Recovery From a Crash

crror checking and handling routines have teen written

into the storage rrozrame. “‘hen the orerator enters invalid

commands or tries to access a nonexistant data file, tre

system prints an error messages and asks for command entry
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again, If the operator tries to access equipment which is

not connectedito the system, or has been turned off, the
system prints an error code and crashés to BASIC. Such a
crash can be recovered from by typing in "GO TO 1000". The
system then starts execution from statement 1000 by respond-
ing with "ENTER COMMAND?". 1If the "CLEAR" statement has
been executed while control is in BASIC, the storage program
can only be restarted by reloading the program '"DATACQ.B3BAS"

from the system disk and typing in "RUN'" to execute the

programe.



CHAPTER VI
SYSTEM CHZCKOUT

Sece 6.1 Introduction

This data acquisition system has been designed as a
general system that can be interfaced to a great variety of
pulsed power experiments. To check out both the hardware
and software of the system, the output of a delay generator
(Cordin model 437-B) has been used to simulate the waveforms
of an actual experiment. These waveform data have been
digitized, stored and retrieved for analysis. This chapter
describes the setting up of the hardware and the procedure
of testing the system. Besides the main storage programs
the support programs and the analysis programs have been

executed for illustration purposes.

Sec. 6.2 Hardware Setup and Test Procedure

A block diagram of the hardware configuration is shown
in Fige 6.1. The signal output from the delay generator is
connected to the vertical plug-in of the 7912AD. A trigger
signal is connected to both the "EXT TRIG" of the 7912AD and
the "SCAN TRIGGER" of the CAMAC 32 channel DVM. ‘then the
system is triggered, the DVM records the parameters of the
experiment while the 7912AD starts digitizing the transient
waveform. In an actual experiment, a certain amount of delay
must be added to the trigger signal to ensure that the

readings on the D! are those rarameters of the experiment

just before the shot. g
5
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During the execution of the storage program, the

computer will ask the operator to enter information and to
make certain adjustments on the 7912Aﬁ digitizer. Before
turning on the 7912AD, both the main and graticule intensity
must be set at minimum. The settings on the horizontal plug-
in should be: a) Trigger mode in "P-P auto", b) Coupling in
"AC", and c) Source in "INT'". The main intensity is increased
slowly until a visible trace is seen on the TV monitor. A
zero-reference trace can now be obtained by grounding the
vertical plug-in. To digitize a transient waveform, the
external trigger mode is used. Vhen "EXT'" is entered in
response to the "TRIGGZR MODE? INT/EXT?" prompt, the buttons
"EXT" and "SINGLE SWP'" of the horizontal plug-in must be
pressed down. \Vhen the digitizer is triggered, the digitiz-
ed waveform is displayed on the 604 monitor from the local
memory of the 7912AD. This waveform can be examined and if
it is valid data, it can be sent to the 11/34 by typing in
"CONTINUE"., If the waveform on 604 indicates that it is not
satisfactory, the data stored in the local memory of the
7912AD can be erased by typing in "SCRATCH". The digitizer

is then reset and the "SINGLE SWP" is armed.

Sece 6.3 Txecution of System Programs

The following is a sequence of printouts and curves
showing the execution of the main storage program and the
support programs. These programs are: a. TATACL:-FAS

b. ANALYS.BAS e. FILTRI.BRAS d. CURFIT.BAS e. CATD2IR,.ZAS
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and f. CREATE.BAS. These printouts serve as demonstrations
of and instructions on running these programs. Figure 6.2a
shows the printout of the bootstraping routine, the GFPIP
driver 'GPI' and the DATACQ.BAS. Figure 6.2b shcws the print-
out by the execution of DATACQ.RBAS. Figure 6.3 shows the
execution of the ACGUIRE command. The acquired data are
displayed in the workspace. Figure 6.4 shows the execution
of the GRAPH command; three data curves are plotted in the
workspace. Figure 6.5 shows the execution of the JICRZ
command. The contents of the parameter file are rrinted in
the workspace for modification and are used for the assembly
of the data header. Figure 6.6 is the execution of the ZTATUS
command. Flgures 6.7 and 6.8 show the execution of the
programs CRZATZ.BAS and CATDIR.EAS. Figure 6.9 shows the
execution of the PLOT ccmmand of AIALYS3.ZA3. Three data
curves are plotted on the came coordinates so that the delay
and jitter of each shot can be compared. <[h2 exscution of
the FIAX command is shown in Fiz. 6.17 when the data curve

is plotted with the maximum value of the curve zrinted noxt
to it. The execution of INTIGRATE end DIZFIRTLTIATL ccmmands
are shown in Fig. 6.11 and Fig. 6.1l2. TIigures 6.13 and 6.1
show the execution of CURFIT.PAS program. Ine evecution of
FILTRI.EAS is shown in Fige. 6.15. Tne frequency scsctrun

of the data is first plotted on the screen. Iigure 6.l€a

shows the original signzl waveform wnile ris. 6.16b shows

the low pass waveform with the upper cutoff Irecjuency set

at 500 !1iz. Figure 6.17 shows two curv:s oI the i.itered
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signal with upper cutoff frequences set at 40O MHz and 200

Mz, respectiveiy. Figure 6.18a and Fig. 6.128b show the
band pass signal and the high pass sigﬁal. Figure 6.19 is

the data tlot by the READ ccmmand.
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TEK SPS BRSIC VB2-81 — COPYRIGHT 1979 —

ALL RIGHTS RESERVED. SERIAL NO. 18248,
YOU HAVE 12886 WORDS OF FREE MEMORY.
READY

*SETDATE ’1-SEP-8@°

READY
*¥SETTIME ’13:00:00°

READY
xSETTIME ’13:38:08°

READY
« 0AD ’GPI.SPS’

READY
»0LD DX:’DATACQ. BRS’

READY
RUN

O

TEXTRONIX, INC,

Fig. 6.2a BEootstraping and Loading of DATACQR.BAS

»okCRMAC  SYSTE Mook
UNIT 4, BIS¢ , CRATE ¢ , SLOT ¢ ,M¥. TYP$ POSTRIG ,SERIAL ¢ ,

1' S&I 2' 6

2264 1, 169436

2, 583, 2, 16, 2264, 2, 169935
3, 583, 2, 15, 223.1, % % 169934
#0100k TEXTRONIX  SYSTEIMpiotokox
UNIT ¢, BIS & , INTF. ¢ ,MF.TYP$ , L. ADDR., T. ADDR., S. ADDR.,

1, 488, 8, 7S12RD,

e+32, 2+64, B+36,

DEFAULT VALLES OF CRATE AND SLOT ARE 2 AND 15

IF PROGRAM SHOULD STOP USE “GOTO 1008" TO REENTER PROGRAM

ENTER PARRAMETER FILE NRME7PPARML.LST
ENTER OPERATOR’S NAVE-PAUYELING

ig. 6.2b Execution of DATACZ.FAS



RCQ

TO ACQUIRE ZERO-REFERENCE TRACE, GROUND VERTICAL PLUG-IN
ADJUST INTENSITY, POSITION TRACE AND PRESS ANY KEY

TRIGGER MODE?INT/EXT 76XT

T0 ACQUIRE WAVEFORM TRACE, UNGROUND VERTICAL PLUG-IN
ESTRBLISH WAVEFORM, ADJUST INTENSITY AND PRESS ANY KEY

TRIGGER DIGITIZER, ENTER "CONTINLE* TO ACQUIRE DATA
"SCRATCH" TO RESET DIGITZER

PCONT INUE
v
1.4 7
1.2 - }
1 ] h
: 5
.8 ) o K
6 ] 800991 . 001
4 7
2 4
: L
< ' O v
9 3
-2 7T Tt 7 T T T T T Y T T Y T T [TV Y [ vV YT Tyt
) 1 2 3 4 5
.5 1.5 2.5 3.5 4.5
IE-6 S

- ~
-

. o~ R ] M ""‘f';
F“.go 603 “xecution o:i i o [R= ccmmanda



ENTER COMYNDS
GRA

DATA FILE?7803901 .03

TYPE STOP AFTER DATAR FILE?
IF NO MORE GRAPH TO PLOT
DATA FILE 800901 . 081

TYPE STOP RFTER DATA FILE?
IF NO MORE GRAPH TO PLOT
DATAR FILE?802901 .82

Vv
1.5 ]
j [\
0
4
-1.5 M T v
@ 5 19
\ 1E6 S
1.5
g o
-1.5 o
V@ 2.5 S
1E6 S
1.5
- (\
a ‘ \
-105 M v —v v -
s 1 2
1E6 S

“x-ocution of <PAPH ommand

AN

\Nn

822321 . 643

S5 %> 5) 9% %)



ENTER COMANDS

?5T0_

1082 CHABER

1093 GRS ID$¢ PRESSLRE(T) GAS NAE  PRESENTAGE(%)
1004 01, 968, NITROGEN, 50,
1085 e, 99, ARGON, S0,
1096

1087 MAX BANK

1008  CHAR.VOLT.(KV) TIME CONST.(NS) TRIG.TIME
1089 259, 259, —s,
1010

1011 GAP VOLTAGE(KV) BEFORE LASER TRIGGERED

1012 200,

1013

1814 LASER

1815 TYPE  POWER(MA) PULSE WITH(NS) OPTICAL FIBER
1016  RUBY, 2, 15, 1MM
1017

1818 CRBLE DELAYS(NS)

1019 POC.CEL. dIszdt FAST TRIG. LASER P. V. RAM
MAKE CHANGES NOW THEN ANSWER (Y/N)

SAVE NeW FILE™

ENTER PARARMETER FILE’S NAME?PARML.LST

B820901.001 STORED ON DX1:

iZe HeD "wecuticn of . CRu4 rormmand

ENTER COMMANDS

?STA .

SERVICE REQUEST
POLER WP

ENTER COMMANDS

ON

Ch



OLD DX:’CREATE.BRS’

RERDY

RAN

THIS PROGRAM WILL ALEAR THE DIRECTORY AND CONTENTS OF DX1i:
AE YOU SIRE THRT YOU WANT TO INITIALIZE DX1: (Y/N)7?Y
ENTER DISC #(JUST THE NUIMBER) 71

PLERSE WRIT 25 SECONDS

ENTER COTENTS FOR DARTPB1 ENDING WITH "BND" RS THE FIRST THREE
CHARACTERS OF A NEW LINE, THERE ARE S LINES FOR COTENTS
?DARTA DI 41 FOR TEX 7912 DIGITIER

7ND

INITIARLIZATION OF DATAA1 IS COPLETE

ENTER -1 FOR NEXT DISC ¢ TO EXIT PROGRAM

ENTER DISC ¢(JUST THE NUIMBER) 71

FINISH#D

STOP AT LINE 310

READY
X

Fig. 6.7 Execution of CREATL.BAS

OLD DX:’CATDIR.BRS’

READY

RN

wox WARMING-THIS DISK MAY HAVE BEEN CATALOGLED BEFORE
THE FIRST LINE OF DX1:CRTALO.G IS—

EDITEK. BRS 2 12-AUG-88

DO YOU STILL WANT TO CRTALOGE IT (YMN)?Y

THIS DISK HRS BEEN CRTALOGLED

DO YOU WANT TO HRVE THE PRINT OUT OF THE CRTALOG (Y/N)™N

STOP AT LINE 99
READY
*

Ng. 6.8 Ixecution of CATIIR.CAU

67
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OLD DX: *ANALYS. BAS’

READY
RN

TYPE ’STOP’ TO HALT PROGRAM, ’PLOT’ TO PLOT GRAPHS
DATA FILES?PLOT

NO OF GRAPH73
DATA FILES
78009991 . 991
7900981 . 002
7800991 . 023
v
1.5
| 800991 . 201
q BO0991 . B2
800991 . 023
5 > AN

1£E6 S

El [ ] 6 9 AJA(ecutloxl Of J\.“L‘;Ij!.). A.) a, d
o i
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ENTER COMHANDS

1.4
1.2

N A O

Ad A 1 4 4 4 N U

'y

4 A

\ PERK VAL= 1,2411

\ 8309591 . 381

| AL A

LI LIRS T 77 LAR LI LRSI Ty LRI LER B} LI

fi~e 6010 =Zxecution of I:ZAK Command
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ENTER COMANDS
PINT

1ST G;\’ 2D INTEGRAL?1 OR 271
TYPE ’STOP’ TO HALT PROGRAM, "PLOT’ TO PLOT GRARPHS

DATA FILES?_
1E6 VS
1.4 ] =
1.2 ] //
1 v
3 /
8 ;
* 1ST INTEGRAL OF
6 |
: / 82991 . BA1
4 - f
2 : 7
0 —
_2 T TTr I yYrryrryrrryrrrfjvsyvrjgysvrjrrrgyyrrryrvay
S 1.5 2.5 3.5 4.5
1IE6 S
< .. 6,11 ~xecution of IiTIirals Tommand



ENTER COMANDS
?DIF
1ST OR 2ND DERIVATIVE(1 OR 2)?1

TYPE ’STOP’ TO HALT PROGRAM, 'PLOT’ TO PLOT GRAPHS
DATA FILES?STOP

STOP AT LINE SB5
READY
x

1€ 6 V75

15

1ST DIFF OF

10
820301 . 281

Al

M

_s LB SIS LB LIRS LERSR LB LS LR LRSS L BB LA

i
é
;

“ize 6412 Cxecuticn of “I7 'SP IATIATE flommand

o —-—

=)



OLD DX:’QURFIT.BRS’

READY

AN

POLYNOMIAL CLURVEFITTING ROUTINE, IT TAKES 129 DRTA POINTS
THE HIGHEST ORDER IS 16

DATAR FILE?829981.082

ENTER ORDER, -1 STOPS PROGRAM?S_

v
1.4
1.2 \
1 .
o \
.6 800991 . 882
4 STH ORDER
V4
%)
-.2
2 .4a3 . 806 1.209 1.612 2.016
o2 . 685 1.008 1.411 1.814
1E6 S
C( 9)= ,8487633
C( 1)= 1.27183
C( 2)=-.480637

C( 3)= .0809813

C( 4)=-6.53684E-43

C( S)= 1,96681E-04

ENTER ORDER, -1 STOPS PROGRAM?_

~-~ ey ~aAr

~ize 6413 Ewecution ol CURrli.Zas



%

1.6
1.4
1.2

A 8002901 . 882
9TH ORDER

L

et

LAAlAlAlAlLlALAlJALlAAAlll‘llelALAJ

N ® N B O ®©

TVY‘U"ITV‘]f'UIU'I'YI']"TIITT]’T'V'U"]

e 1.612 3.225 4.837 6.45 8.062
. 806 2.419 4.031 S.644 7.256
16 S

fize 6e.14a 9th Order “urvefitting

1.6
1.4

800901 . 082
11TH ORDER

-.2 rTYY"TV]YU'l"']""'Y']Y"IYTTI"V]YY'1

e 6.45 12.9 19.35 2.8 X.5
3.2 9.67 16.12 2.57 29.&
‘ 1E6 S

Mge 6.14b  11th Crder ‘urvelitting



OLD DX:’FILTR1.BAS’

RERDY
RN

DATA FILE?821118.081_

ENTER UPPER CUTOFF FREQ IN KHZ,-1 FOR HIGH PRSS
7500008
'E?r_f{m LOWER CUTOFF FREQ IN KHZ,-1 FOR LOW PARSS

1E-9 VS
3.5
3
2.5
FREQ SPECTRUM OF
2 801118. 001
1.5 7
1
.
S
)
a -1 ITYYT—TTIITUV_IT'YIV"IIYUlTYT‘["T1
e 1.828 2.356 3.084 4.112 S.14

.514 1.542 2.57 3.598 4.626
1€ 9 HZ

™My 6.15 “xecution of [JILIRT,FAS

~1



-3 v

881118. 001

8- 98 9 BY §
o 88 8
adslasalaaabd snalasalanalaasl

'Y""r"'"'V"'TY'Y"'r"]r'""""'fj

@ 5 18 15 282 25 3 I 49 4 S8
1£-9 S

Fize 6e16a Original 5iznal of Tata Record 301113,001

1e-3 v
300
250 UPPER CUTOFF
S HZ

200 LOER CQUTOFF
150 -1k2
108

")

e

-& "U']'Tfi"tl'rr"j'j"VITIVIYT"'T"II"IUYtj
@ S5 18 15 28 25 3B BF 40 &S5 B
19 S

™ -, 6.16b iltored CJinal of CO1113,001

P S



~dJ
ON

1E-3 v

300
UPPER CUTOFF
e 40000202
LOWER CQUTOFF
-1K2
109
e

-1m l""""""lIUIIIerTTllTllTlUrUVTIT'T"
@ S5 18 15 20 25 3B FI 4 4 B
1e-9 S

1E-3 V

= UPPER CUTOFF

B3 LOWER CUTOFF
158 -2

109

@ 5 18 1S 20 &S5 BV H 48 &S S0
1£-9 S

(5]

Mige 6417 Filtered Sijnal of c01112,C01



1E-3 v

NN | B

“JVVV U \

-e 'l'f"'l'll'TITUTIUtU"UTITIU'V'Y]TfTTY'T‘

@ S5 18 15 20 25 ¥ B 48 45 S0
1E-9 S :

‘ig. 6.18a and Facs Ciznal of 801118,.0C01

oe

1e-3 v
2B UPPER CUTOFF
-1KHZ
10 LOLER CUTOFF
SAHZ
e
-10
-28
@ S 18 1S 28 S PV X 48 &£ X

z. 6.18b Hizh Fass Jignal of &01114,.C01
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CHAPTER VII
CONCLUSION

A general purpose minicomputer bésed data acquisition
and retrieval system has been designed for fast pulsed power
experiments. The system includes a PDP - 11/34 minicomputer,
a Tektronix 7912AD digitizer, a CAMAC 32 channel DVM, an HP
12050A optical data link set, a Tektronix graphics terminal,
and BASIC programs to control the system. Three BASIC data
analysis programs have been written which allow stored data
to be studied in great detail. Data can also be filtered
digitally so that meaningful information can be extracted
from apparently bad data.

The versatility and flexibility of this system come
from the fact that the 11/34 computer is interfaced to two
digital communication and control systems; the IZEE 488
interface bus system and the CAMAC cystem. Iliew instruments
designed and built according to thece two systems' standard
can be connected to the computer and operated with the appro-
oriate program. The utilization of the scan coverter and
microprocessor control by the 7912AD allows fast transient
signals up to 1 3liz bandwidth to be recorded digitally. This
sreatly enchances the diagnostic carability of this cystem.
Throuzh the ¥P 10250A optical fiber data link, the cdistance
between the computer unit and the 7912AD can be extend uv to
100 meters. Thus the computer baced data acguicitlon Zysten
becomes available to different 2xreriments located at varlous
locations other than the computer cite.

79
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The 7912AD digitizes a waveform and stores it with 512
data points. For practical purposes, half of the number of
data points (256) will provide a reasonably good resolution
of the signal. If a dual trace plug-in is installed, a minor
modification can be made that enables the horizontal sweep to
switch from channel A to channel B. The channel A signal is
stored by data points O to 255 while the channel B signal is
stored by points 256 to 511.

At present, the system software is the TZIK 3PS BASIC 7C2.
This software supports only 32 k-words of memory. In order to
use the whole 48 k-words of available memory, the SPS EASIC
extended memory system (SPS BASIC V02 XM) must be used. If
the TXK SPS BASIC assembly level support package is included
in the system software, Marco-ll assembly routines which
control the CAMAC 8 channel digitizer can be linked to the
SPS BAGIC zo that the system can utilize all of the existing
hardware.

The present system can easily be expanded by adding on
new equipment such as an additional 7912AD dizitizer or
CA'AZ crate. Since the GFIB supports up to 15 devices,
additional 7S12AD's can be connected to the system through a
i1DIB cable. .ew addresses designated to the 7G12AD must be

~ -~ -— ~n

added to the address table in the EASIC program "UATAC¢.ZAS

8

so that the software can access the new device., A new crates

can also be added to the system through an IEEE 43 interface
module that interfaces the CPIB bus to the “AMAC Tataway.

with the present system setup, both the IZZZ LIJ standard



21
and CAMAC standard instruments can "plug in" to the system
with no hardware modification. The only requirement is

Writing software control routines for the new instrument.
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APPELIDIX A
PROGRAM LISTINGE AUD DISCUSSICZ

A listing of each prograrm written in ©.SIC is includeg

in thiz =ection. A line by line discusscion ic 2lco ircluded.
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DATACQ. 3AS

DATACQ.BAS is the main program that contains the data

acquisition routine and most of the system commands. It

also contains the logic to overlay other basic progranm

segmentss Lines 20000 to 20260 of this program are reserved

for overlaying new program segments.

LINES PURPOSE

10 Set C%=! as the command character
(sce the 4025 User's lanual); set
R1= "Rell"; set constant values.

15 to 75 : Define keys Fl, ¥6, 7 and 8 to
special functions as discussed in
SeCe Selte

110 to 250 Check system date and time; set
El=1 if date or time not set.

240 to 290 convert the data from "TD-IMI-YY"
to the "/ivMCD" format, “eJSe
H10-35P-a0" to "1 20:10"; store in
variatle £33

200 to 340 ~heck INITIA.LIZ file on data disk
to determine if this is a new
start or a rastart; if it is a
restart, ask orerator to verify
shot numober and uriate TRITIALLLS
file.

00 to 520 Frint r~araware configsuration file
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800 to 820 Set default CSR and crate addresses.

900 to 920 Print rerun message, accept para-
meter file name and operator's
name entries.

930 to 945 Set constant values, define array
and waveform dimensione.

950 et interface time out value to
3000 milliseconds; clear inter-
face and 7912AD.

950-965 Cet the listener's, talker's and

secondary addresses of the 7912AD.

966 Trase lines 10 to 290 and lines
500 to 945.

970 Set up an error handling routine.

1000 Crint "UlTIR ZCUTANECCY orompt.

1010 to 1130 tddress table for command cub-
roucine,

2C%2 to 2400 “hecit 1f arrz2ys and waveforms have

becen defined; if not define th:m,
2405 to 2406 heck if rosition of ths z=ro

referernce tracc has tcen ncved,

2410 to 2440 ut the 7212A0 tc loccl and [V
ncCee
2450 to 2460 "ait for weytoard entry and achuire

raw datae.

2470 to 2540 ~qke the avera;ec of the urger and



2542 to 2580

2600 to 2730

2740

3030

3056

3060

3130

4,000

to

to

to

to

to

3055

3058

3120

3270

4200

86

lower edge data and store it as
the zero - reference trace data.
Set trigger mode of 7912AD and
wait for keybéard entry.

Obtain the signal waveform; take
the average to center data from
upper and lower edge; normalize
the waveform trace and plot the
waveform on the workspace of the
L4025,

Execute subroutine which reads
the CAMAC 32 channel DVM.
Determine if the waveform is

continuous or transient; set

7912 accordingly and digitize

the waveform signal.

Reset the 7912AD if "SCR" is
entered; continue execution if
"CON" is entered.

Invoke a subroutine tc actually
acquire the array cata from the
7912AD.

Obtain the horizontal scale fac-
tor, vertical scale factor,
horizontal and vertical unit
from the 7912AD.

Subroutine to obtain data array

from the 7912AD.



5000
6000
6010
6020
6030
6500

3000
9000
2000

30000 to 30210

to
to
to
to
to
to

to
to
to

5080
6005
6015
6025
6035
7540

5070
9070
20220

87

Subroutine to reject target defects
=Zxecution of "STORZ" command
rxecution of "STATU3" command
zxecution of "RZAD" command
=xecution of "GRAPHY command
Subroutine responds to 'C', "A"
and "V" commands; set new crate
addresses; read all 32 channels
of the CAMAC VLM or a specified
channel of the VDM.

Zxecution of "CLEAR" command
Error messages

Program scgment reserved for
overlay.

Cxecution of "IPARAIZTLR" command;
allows operator to make changes
on the rarameter file and ctore

the new file on the dicxk.
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Co

;2-DEC-BO 01215 C[OPTION I, LPRINT VS:RB b |
DX1:DATACQ.HAS Pase 1

10 C3=CHR(3III\B23=CHR(7)\E1>0\SS5=1\AS520\A4=0\A7=0\F 1=0
13 FRINTY “I1LEARN F1 Z!'MON KX13’

20 PRINT ‘ILFARN S1 %Z'WOR KX13’ -
23 PRINT ‘ILEAKN 173 ZIMON 30 H KX13”

4C FRINT CHR(33)i"LEA Fé X°iCHR(33)5°WOR 25 H K°$CH . -
33 PRINT °2ZENTER LINE NUMBERS®;CHR(33): *MON K 3 L§S$(:?)' Jun x13

40 PRINT CHR(33)7°LEA F7 X*iCHR(Z3)5°WOR K*3CHR(33); "MON HX-"

45 FRINT “X°3iCHR(33)4°UP 2°iCHR(33)5°COM ¢ X 13 XLAST LINE !'BUF NZ-°
S0 PRINT °Z'EOL 13 'DEL SO 'FRO 10 Z 13 X $COM 'X--

59 FRINT *Z°3CHR(33)i°DLI 2°iCHR(33)5°JUM°iCHR(33):*DL] 1 X 13°

6C THINT CHW(33)i°LEA FB X*iCHR(33)5°DIEL 300°iCHR(3IZII*MON H K Z--
83 PRINT *X*3CHK(33)3"ERA M°iCHR(3I3);"bUF X 13-°

79 FRINT “X*/CHR(33)i"FKO 10 42 X 13 Z°iCHR(3I3)S°*SEN X 13°

7% PRINT CHR(3I2);°MON H° )

10¢ RCM CHECK DATE

110 DATE DS\IF D$<>° * THEM 200\E1=1\PRINT K2$\PKINT ‘SET DATE ss2x’
200 KEM CHECK TIME

210 TIME T1S\IF VAL(SEG(T1%,1+2))>4 THEN 230

215 E1=1\FRINT BE2$\FPRINT ‘SET TIME #sx%’

230 IF E1<>1 THEN 240\FRINT ‘ERROR IN DATE OR TIME SETTING’\STOP

240 B33="JANFEBMARAFRMAY JUNJULAUGSEFOC TNOVDEC®

250 F43=’0102070405046070809101112°

260 FOR I=1 TO 36 STEF 3\BES$=SEG(D3$,1+,142)

245 IF HS$=SEG(['3+4+6) THEN 270\NEXT 1

270 IF 1=1 THEN 2680\1=1/3%2

220 RLS=SELG(RAS,1:141)\E78=SEG(US,1,2)

28% IF ASC(SEG(D'$»1:1))=32 THEN E7$='0°3SEG(DN$¢2+2)

290 KS8$=SEG(D$,8/,9)8k4$LE7$ \REM KOS IS THE YYMMDD

300 UFEN $1 AS DIX1:°INITIA.LIZ’ FOR READ\READ €1,D18,S1\CLOSE o1

31S )JF Dis->Nis THEN 330

I20 FRINT ‘L AST SHOT $="iS1I\FRINT ‘ENTER TRUE LAST SHOT #’:\INPUT SS
310 LANCEL DX1:°INITIA.LIZ'\OFEN $1 AS DX1:“INITIA.LIZ’ FOR WRITE INTO 1
340 WKITE ¢1,0[2,SS\CLOSE $1

500 OFEN 81 A3 X0 ‘CONFIG.INF’ FOR READNFRINT C$; ‘WOR 20 H’

S10 EOF 1 GOT10 S20\READ #1,D2$\MRINT D2$\GOTO S10

$2C CLOSE #1\FRINT C$%5 ‘MOl H’

800 FRINT ‘LFFAULT VALUES OF CRATE AND SLOT ARE 2 AND 15’

810 K1=61184\RCH CSR ALDRESS

820 A1-600898\REM CRATE #2,S5L0T $15 ADURESS

Y00 FRINT\FRINT ‘IF FROGRAM SHOULD STOP USE °GOTO 1000° TO REENTER PROGRAM’
910 FRINT E2S\FRINT ‘ENTER FARAMETER FILE NAME‘i\INFUT Pls

920 FRINT *ENTER OFERATOR’S NAME-*3\INFUT N1s

925 E=0\nAB8=0

930 IN'EGER A(S511)»B(S11)

935 WALCFORM WA IS ArIAHAS,VAS

940 WAYEFORM WB IS B+SP,HES VRS

945 WAVEFORM WC IS C(S11),SCrHCE,VCY

950 SIFTO GO»3000\SIFLIN @0,’IFC‘\SIFCON @O0, 'DCL’
5SS LA=9432

960 TA-0444

945 SATC+96

946 DELETE 10+290\DELETE %00.745

920 WHEN @0 HAS ‘ERR’ AT 126 AS TASK 5 GOSUEB 9000
1000 FRINT H2$\FRINT ‘ENYER COMMANDS’

2Ci0 INFUT CIS\C28=2TRM(C2%)\C18=SEGIC28+1+3)

1020 1F C18=-°STC’ (HEN o0OOU\IF C13:°STA’ THEN 4010\IF C1$='CLE’ THEN 3030


file:///SIFCOM

1030
1040
1050
1100
1110
1120
1130
2000

2010

2020
2030
2032
2033
2034
2034
2400
2405
2406
2410
2415
2420
2420
2440
2450
2440
2470
2540
2542
2545
2530
2560
2570
2580
2590
2600
2670
2680
2690
2710
2217
2720
2730
2740
<830
3000
3010
3030
3040
3043
3020
3055
3056
3057
R{ohT:]
3060
3C70
3vCo
30v0

: DX1:DATACO.BAS Pagse 2
IF C18='DEF’ THEN 2000\IF Cis$="NAM’ THEN 8000
IF C1$=’ACQ’ THEN 2000\IF Ci$=‘PAR’ THEN 29990
IF Ci1s="REA’ THEN 6020\IF C1$='GRA’ THEN 4030
C33=SEG(C2%+1,1)

IF C38='C’ THEN &SO00\IF C3s='V’ THEN 7000

IF C3%=’A’ THEN 7S500\1F C3¢=’H’ THEN 6110

GOTO 1000

KEM

REM PROGRAM TO ACQUIRE A NORMALIZED 7912AD WAVEFORM
REM WITH CRT TARGET DEFECT REJECTION ‘
REM

IF AB=0 THEN IF A7=0 THEN 2400\DELETE QOsPrA»BsCrWA+WB,WC
INTEGER A(3511),E(511)

WNAVEFORM WA 1S A»IA/HAS,VAS\WAVEFORM WD IS B»SB)HES,VES
WAVEFORM WC IS C(3311)»SCrHCSH»VCS

IF Cis=‘DEF’ THEN GOSUB 5000 )

IF A6=0 THEN 2410\FRINT\PRINT ‘HAVE YOU REFOSITIONED TARGET TRACE Y/N’}
INFPUT G2$\IF G23='N’ THEN 2542

PUT "MOLE TVY® INTO 2O0sLArSA

FRINT E2s

FRINT °"TO ACQUIRE ZERO-REFERENCE TRACEs GROUND VERTICAL PLUG-IN®
FRINT *ADJUST INTENSITY, POSITION TRACE AND FRESS ANY KEY®
SIFCOM @O»LA»SA» °GTL® )

WwalT

GOSuE 3000

EDGEAD QQsFP,AvE

ZKEF ‘AsErZR\A4>=]

FRKINT\FRINT ‘TRIGGER MODE?INT/EXT’I\INPUT G3IS\IF GIs=‘EXT’ THEN F1l=}
FRINT E2$

FRINT *TO ACQUIRE WAVEFORM TRACE»UNGROUND VERTICAL FLUG-IN®
FRINT °ESTABLISH WAVEFORMs ADJUST INTENSITY AND FRESS ANY KEY®
SIFCOM @CO+'LA»SA» °GTL"®

WAIT

GosuB 3000

ELGEAD QQrWPrWA WD

MORMAD WA, WH.WC»ZRVS
FRINT C$i’WOR 2S5‘\FRINT C$i’GRA 1,35°\PRINT C9i 'SHRINK’

PAGE\VIEWFORT 200+800+200+,600\SETGR VIEW

DELETE QQ.PrArB\AB=1

FRINT C$i "WOR H’

GRAFH UWC

PRINT CHR(33)5°MON HK*®

Gosub 7500

GOTO 1000

REM

REM FROGRAM RO ACQUIRE WAVEFORM RAW DATA

INTEGER P(511)

WAVEFORM WP IS PySPsHPS»VPS

IF F1=1 THEN 30355

FUT °*DIG DAT® INTO @O,LA»SA\GOTO 3060

FUT *SSW ARM® INTO @O,LA»SA\PUT °DIG SSW® INTO Q@O«LAsSA
FRINT B2$\FKRINT ‘TRIGGER D1GITIZER,ENTER °CONTINUE® TO ACGUIRE LATA’
PRINT ‘*SCRATCH® TO RESET DIGITIZER’\INFUT AAS
FE$=SEG(AAS,1+3)\IF FK$3°SCR’ THEN 30SS\IF kBs='CON’ THEN 3060\GOTO 30356
FUT °*READ PTR,VER® INTO CO.LA:SA\F1=0

GCSup 4000

F=Q0

GesSuy 4000



DXx1: .
3100 IF Es=1 THEN 3130 PATACO.BAS Pase 3
3120 REJECT Q0+PsDF
3130 FUT °MODE TV® INTO @0+LA,SA
3140 PUT °*HS17° INTO @O,LA,SA
3150 GET As FROM @0,»TA-SA
3160 SF=VAL(SEG(A$,S,LEN(AS)~1))
3170 SP=SP/%51.2
3180 FUT °VUS1?* INTO @O,LAsSA
3190 GET A$ FROM @0,TA,SA
3200 VS=VAL(SEG(A$+SsLEN(AS)~1))
3210 PUT °*HU17°* INTO @0,LA,SA
3220 GET A$ FROM @0:TAsSA
3230 HF$=SEG(A$,5,LCN(AS)~1)
3240 FUT °VUU17° INTO @0,LA,SA
3250 GET Ns FROM 20,TA,SA
3260 VF$=SEG(AS,S,LEN(AS)-1)
3270 RETURN
4000 REM
4010 REM SUBROUTINE TO READ DATA ARRAY
4020 REM -
4030 LELETE 00
4040 IFDTH @O, °UNP®
4050 GET X FROM GO0,TA,SA
4060 IF CHR(X)<>*Z°* THEN STOP
4070 IFDTM @0, *FAK® s "HEF®
4080 GET CW FROM @0,TAsSA
4090 IF CW>=2 THEN 4130

4100 GET Y FROM GO+TA,SA
4110 IF CW=1 THEN IF Y=-197 THEN PRINT °NO DEFECTS ON TARGET*\E=1\RETURN

4120 FRINT °ERROR IN TRANSMISSION OF TARGET DEFECT ARRAY°\STOP
4130 CW=(CW-1)/2-1

4140 INTEGER QQA(CW)

4150 GET QQ FROM QOsTAsSA

41860 IFDOTM (@O» *UNF*

4170 GET X FROM CO»TA»SA

4180 GET X FROM CO»TA»SA

4190 IF CHR(X)<>*i* THEN STOP

4200 RETURN

S000 REM

S002 REM SUEROUTINE TO REJECT TARGET DEFECTS

5005 REM

5010 FRINT\FRINT ‘DIGITIZE CRT TARGET DEFECTS 25 TIMES’

5020 FUT ‘DIG DEF,25° INTO COsLA,SA

5030 FUT "READ DLEF’ INTO €0sLArSA

5040 GUSuB 4000

5050 IF E<>1 THEN SOAO\RETURN

2060 DELETE DF

S070 INTEGER DF(SIZ(0Q)-1)

089 DF-QN\RETURN

6000 IF F2=1 THEN 20000\DELETE A,B\OVERLAY DXO:‘'STORE1l.PAS’
6095 F2=1\F3=0\F4=0\F5=0\GCOTO 20000

4010 Ir F331 THEN 20000\DELETE A,F.C\OVERLAY DXO:‘STATS1.KAS’
60135 F3=1\F2=0\F4=0\F3=0\GOTO 20000

6020 IF Fa=1 THEN 20000\DELETE A»BH,C\OVERLAY DXO:‘READ1.BAS’
60.5 F4=1\F2=20\F3=0\F5=0\GOTO 20000

020 IF F5=1 THEN 20000\ISLETE A,R,C\OVERLAY DXO: GRAPH1.,RAS’
6035 F5=1\F2=0\F3=0\F4=0\GOTO 20000

6110 STOP



4300
4510
63520
4530
6540
4550
6560
6570
7000
7010
7020
7620
7040
7050
7500
7510
520
7520
7525
7240
8000
8050
8060
8070
9C00
9010
9020
9030
2040
9050
9060
9070
20000
20010
20020
2¢030
200490
200350
20060
20070
20080
20090
20100
20120
20130
26140
20150
20160
20170
2C180
20:90
20200
20219
an220
2¥?70
30000
30¢0
30010

DX1:DATACO.RAS Pase 4

REM ROUTIME TO READ CAMAC 32 CHANNEL ADC
PRINT ‘ENTER CRATE $’J\INPUT C

PKINT ‘ENTER SLOT #°3\INPUT S

IF =1 THEN A1=593924S832

IF C=2 THCN A1=604146+5232

IF C>23 THEN A1=491524(C~-3)%1024

IF C>=10 THEN 6510

IF S:23 THEN 65S10\GOTO 1000

PRINT ‘ENTER CHANNEL #°\F=0\INPUT D

IF 32 THEN 7000\IF [>=17 THEN 7020\A1=A14(D-1)%2\GOTO 7030
A1=A14(D-17)82\F=1

FUTLOC B1,F\GETLOC A1,VU\U=U/4094%10~-5

FRINT ‘CHANNEL #°iDi- V=‘ijV;’ VOLTS’

GOTO 1000

DIM M(Z2)\F=0\FOR 1=1 TO 32

IF I>=17 THEN F=1I\IF 1=17 THEN Al1=A1-32
FUTLOC B1sF\GETLOC A1,M\N(I)=M/4096%10-5\A1=A142\NEXT I
FRINT “ALL 32 CHANNELS HAVE KEEN READN,VALUES STORED IN N(1)~-N(32)°
FOR K=1 TO 32\FRINT ‘N’iKi =" iN(K)\NEXT K

IF C38="A° THEN 1000\RETURN

FRKINT E2$\FRINT °*ENTEK OFERATOR’S NAME:-°;\INFUT N1$\GOTO 1000
FRINT K2S\FRINT ‘LISTENER AI'LKESS‘i\INPUT C1
FRINT ‘SECONDARY ADDRESS’ i\NINFUT C2

SIFLIN 20, 1FC’\SIFCOM @0,C1,C2,°SDOC’\GOTO 1000
GIFES QO,E2

GOTO E2 OF 9020+9030:9020,9030,9020,9030:9020
FRINT ‘I'MA ERKOR’

GO10 E2 OF 9050+9040+,9050,9050,9040,9040
FRLINT ‘WRITE ERROR’

GOTO E2 OF 907009070,9070,9060:9060,9040
FRINT “WRITE TIMING ERROR’

RETURN

REM

REM

REM

REM

REM

REM

REM

REM

REM

FEM

REM

REM

FEM

REM

KEM

REM

REM

REM

REM

FEM

REH

RE™

FFINT ‘PARAMETER FILR‘I\INPUT P18

FRINT C$i‘WOR 20 H’

GHERR AR GOTC 30190

UFEN ¢1 AS [XO:FP1$ FOR READ\L2=0

AR


file:///NEXT
file:///INPUT
file:///G0TO

DX1:DATACQ.BAS Pase S
30020 READ #1,HS\PRINT H$\L2=L2+1
30030 EOF &1 GOTO 30050
30040 GOYO 30020
30050 CLOSE #I1\FRINT C$;°MON H*
30060 FRINT C$3‘FOR Y’\PRINT Ce9°’JUM"’
30070 FRINT ‘MAKE CHANGES NOW THEN ANSWER (Y/N)~
30080 FRINT ‘SAVE NEW FILE’i\INPUT HS\FRINT C$}’FOR N’
30090 1F SEG(H$+1+1)<>°Y’ THEN 30140\PRINT ‘NEW NAME’i\INFUT P2s
30095 IF P1% >P28 THEN 30100\CANCEL DXO0:F1s
30100 OFEN $1 AS LXO:F2% FUK WRITE INTO S
30110 FRINT C8i 'FRO 10/?/°\FRINT C$i 'RUF‘\PRINT C$;’'SEN’
30120 FOR I1=1 TO L2\INFUT HS\WRITE #1.HS\NEXT I1
30130 GOSUK 30150\CLOSE 1
20140 IF Ci1$='STO’ THEN RETURN\GOTO 1000
30150 FRINT Css'REP O00‘\FOR I5=1 TO 1SO\INPUT Hs
30140 IF SEG(H$/,1,4)=CHR(33)8°ANS’ THEN 301B0\NEXT IS
30170 FRINT ‘NO REFLY FROM 4025°\GOTO 1000
30180 FRINT Cs+“BUF N’\FRINT C$i’FRO‘\FRINT ‘END WS’\A7=0\RETURN
30190 FRINT C%i MCN H’\CLOSE #1\IF AR(0)=0 THEN ONERK KRETUKRN
30195 IF AKRK(0)~>30010 THEN 30210
30200 FRINT FP1%i7’ DOES NOT EXIST’\GOT0O 1000
30210 FRINT CHRC(AR(1))iAR(2)i "ERROR IN LINE‘iARCO)I\GOTO 1000


file:///PRINT
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STOREL . BAS

STORZ1.BAS is overlaid on lines 20000 to 20260 when the
"store' command is cxecuted. It storés the waveform data on
the data disk with the data header. The file name of the
data file is the combination of the date and shot number.

LINES PURPCSZ

20000 to 20070 Cotain the time from system clock; assenm-
ble data file name in the form of T¥IT!LD.
Zht#; print parameter file in worisrace
of 4025.

20080 to 20C90 Asscmble the first line of data header;
check error; zo to error handling routine
if error occurs; ask for parameter file.

20110 to 20160 Assemble data file and store it on data
disk; orint message after finiched.

20180 to 20260 “rror handling routine.



i

12-DEC-80 01:11 (OPTION I» LPRINT VUS:BB )

20000
20010
20020
20030
20040
200350
20060
20070
20009
20090
20100
20110
20120
20130
20140
201350
201690
20170
20180
20190
20200
20210
20220
20230
20240
202350
20260

DX1:STORE1.BAS Page 1

TIME T1$\IF SS<9 THEN 20040\IF SS>99 THEN 20180\A7=0
S4=S35/710\S4=ITP(SA)\IF Sé=1 THEN S7=49\IF Sé=2 THEN S7=50
IF S6=3 THEN S7=51\IF Sé=4 THEN S7=S2\IfF S4=5 THEN S7=53
IF Sé6=46 THEN S7=54\IF S4=7 THEN S7=55\IF S6=8 THEN S7=56
IF S6=9 THEN S7=57\S8=(S5-54%10)+48

B9$8=CHR(48)ICHR(S?7) LCHR(SB)>\GATO 20070
p99=CHR(48)2tCHR(48) tCHR(48+5S5)\KEM B9$=SHOT ¢
Fes=kKBs8’.’SHP?9\GOSUB 30000

A23=°1000 '2°DATE ‘tBB%%’ » “R°TIME ‘LSEG(T18,1,5)8° » *
A3s=’SHOT ¢ ‘LE9%L’ » ‘R°0OPERATOR ‘EIN1S\A43=A233%A3Ss
ONERR AR GOTO 20190\PRINT °*ENTER PARAMETER FILE’S NAME*I\INPUT P1s
OFEN 81 AS DXO:FP1$ FOR READ

OFEN 82 AS DX1:F$ FOR WRITENWRITE ¢2,A4s

FOR J=1 TO 30\READ #1,A1$\WRITE #2,A1S\NEXT J

WRITE ¢2,C+SCsHCS,VUCS

CLOSE #1\CLOSE +¢2

FRINT F$;’ STORED ON DX1:‘'\S5=55+1

ONERR\GOTO 1000

PRINT B2S\PRINT\PRINT ‘# OF SHOOTS STORED EXCEEDED 99’
CLOSE ALLN\IF AR(0)=0 THEN ONERR RETURN

IF AR(1)<>ASC(’P’) THEN 20230\IF AR(2)=11 THEN 20240

IF AR(2)=16 THEN 20240

IF AR(2)=5 THEN 202S0\IF AR(2)=12 THEN 20240

FRINT CHR(ARC1))iAR(2)*‘ERROR IN LINE’iAR(0)\GOTO 20170
FPRINT ‘NOT ENOQUGH ROOM ON DX1:’°\GOTO 20170

PRINT F$3° ALREADY EXISTS ON DATA DISK’\GOTO 20170

PRINT F$3’ ALREADY OFEN’\CLOSE ALL\GOTO 20170


file:///GOTO
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GRAPH1, BAS
GRAPH1.BAS is overlaid on lines 20000 to 20260 when

the "GRAP" command is executed. It réads the data file from

the data disk and plots it on the workspace of the 4025 ter-

minale Up to three graphs can be plotted.

LINE PURPOSE

20000 to 20010 Prepare workspace of 4025 for plotting
graphs; delete old waveforms and array.

20010 to 20030 Accept input from operator.

20040 to 20050 Define waveform WD; initiate error
checking and error handling routine.

20060 to 20070 Read data file from data disk; put
waveform data in WD.

20090 to 20180 . Plot data curves in workspace according
to their order.

20190 to 20200 Return control to monitor after finished
vlotting; return to main nprogram.

20210 to 20220 Program messages.

20230 to 20240 Zrror handling routirnes.



12-DEC-80 01:09 COPTION I, LPRINT VS:BB 3

20000
20010
20020
20030
20040
20050
20060
20070
20080
20090
20100
20110
20120
20130
20140
20150
20160
20170
20180
20190
20200
20210
20220
20230
20240
20250

20260

DX1 :GRAPH1 .BAS Pase 1

PRINT C87 'UOR 23’\PRINT C$0'GRA 1,35’\A7=1

A?=0\DELETE AsWA»B/,WB»C»WC

FRINT ‘DATA FILE’I\INPUT Gis

IF G18='STOP’ THEN 20190

WAVEFORM WD IS D(511),SDyHDSVDS

ONEKR AR GOTQ 20240

OFEN #1 AS DX1:G1% FOR READ

FOK I=0 TO 30\READ #1+GS\NEXT I

KEAD #1+,D,SDeHUS»VIIS\CLOSE ¢1

IF A9<>0 THEN 20110\IF A7=1 THEN 20110

PRINT C$# WOR 23°\FRINT C$i’GRA 1+35°’\A7=}

FRINT C8%3 ‘'SHR’\PRINT C$:‘W0OR H’

IF A9<>0 THEN 20140\VIEWPORT 200,800+580:760\SETGR VIEWTICS 2+2+3,5
GRAPH WD\RESETG\MOVE 820,470\PRINT G1$\GOTO 20200

IF A9<>1 THEN 20160\VIEWFORT 200,800+320,SO00\SETGR VIEW+TICS 2+2+5:3
GRAFPH WIO\RESETG\MOVE B820,410\FRINT G1$\GOTO 20200

IF A9<>2 THEN 201B0\VIEWFORT 200+,800+¢60,240\SETGR VIEW,TICS 2:2+,5,5
GRAFPH WDN\RESETG\MOVE 820»1SO\FPRINT G19\GOTO 20200

GOTO 20020

FRINT Ce+%°MON H’\DELETE D,WD\ONERR\GOTO 1000

IF A9=2 THEN 20190

FRINT C$%i ‘MON H’\PRINT ‘TYFE STOP AFTER LATA FILE?’

PRINT ‘IF NO MORE GRAPH TO PLOT’

AP?=A9+1\AS=1\GOTO 20020

CLOSE #1\IF AR(0)=0 THEN OMERR RETURN\IF AKR(0)<>20050 THEN 20260
FRINT CHR(AR(1));AR(2) 5 ERKOR IN LINE’iAR(O)I\GOTO 20190

FRINT G1%$3’ [IOES NOT EXIST’\GOTO 20190
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STATS1.BAS

STATS1.BAS is also overlaid on lines 20000 to 20260

when the "STATUS" command is executed. It reads the status

register of the 7912AD, decodes its content and prints the
status message on the 4025 terminal,
LINES PURPOSE
20070 to 20090 Define the string array ZRY; assign
status code messages to ZIR$.
20100 to .20200 Read status register of the 7912AD,
decode the content, print messages and

return to main program.



12-DEC-80 01:10 C[OPTION I+, LPRINTY US:BB )

20000
20010
20020
20030
20040
20050
20060
20070
20080
20090
20100
20110
20120
20130
20140
20150
20160
20170
20180
20190
20200

DX1:STATS1.BAS Pase 1

REM ROUTINE TO READ THE STATUS REGISTOR OF THE 7912AD

REM

REM

KEM

REM

REM

REM

DIM ER$(4)\ER$(0)="ILLEGAL CODE FOR 7912AD’\ER$(1)='COMNMAND ERROR’
ER$(2)="EXECUTION ERROR’\ER$(3)=’INTERNAL ERKOR’

ERS(4)='POWER FAIL ERROR’

GETSTA @0,ST,TA,SA\VARTST ST,’20°,BZ\IF BZ=1 THEN PRINT ‘DEVICE BUSSY’
VARTST ST, 100‘,B2\IF B2=0 THEN 20200\FRINT ‘SERVICE KEQUEST’

VARTST STy 40°,B2\IF E230 THEN 20140\MB=ST-ITP(S5T/8)18

IF MS>4 THEN M8=0\PKINT ER$(M8)

VARTST ST, ‘200’ ,B2\IF B2=0 THEN 20160\FRINT ‘REMOTE REQUEST’

REM GOTO TO SUBROUTINE TO READ FRONT FANEL\GOTO 1000

VARTST ST, “1‘,E2\1IF E2=0 THEN 20170\PRINT ‘POWER UP‘\GOTO 1000
VARTST ST, ‘27 ,B2\IF K2=0 THEN 20190\FRINT ‘OFERKATION COMFLETE’\GOTO 1000
VARTST STy *357/,B2\IF B2=1 THEN 20190\FRINT ‘NO CONDITION’\GOTO 1000
FRINT ER$(0)\GOTO 1000

FRINT ‘NO SERVICE REQUEST’\GOTO 1000

0

s


file:///GOTO
file:///GOTO
file:///GOTO
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READ1.BAS

READ1.BAS reads a data file from the data disk, prints

the data header in the monitor and plots the data curve in

the workspace. READ1.BAS is overlaid to the main program in

response to the Read Command.

LINES
20120
20130
20140
20150

20160 to 20230

20240 to 20260

PURPOSE
Delete old arrays and waveforms.
Ask for data file.
Cefine new waveform WD.
Initiate error checking and handling
routine.,
Read the data file; print data header
in monitor. Plot data curve in work-
space; return to main program after
finished.

Error handling routine.



12-DEC-80 01213 COPTION I, LPRINT V3:!BB 1]
DX1:!{READ1.BAS Pase 1§

20000 REM ROUTINE TO READ WAVEFORM DATA »PRINT PARAMETER FILE IN MONITOR
20010 REM AND PLOT WAVEFORM IN WORKSPACE

20020 REM

20030 REM

20040 REM

20050 KEM

20060 KEM

20070 REM

20080 REM

20090 REM

20100 KEM

20110 KEM

20120 DELETE AsWA»BsWB,C,WC

20130 PRINT B2$\PRINT ‘DATA FILE’3\INFUT ES

20140 WAVEFORM WD IS D(S11),SD,HDS,»VUDS

20150 ONERR AR GOTO 202490

20160 OFEN #1 AS DX1:E$ FOR READ\PRINT C¢J 'WOR 23’

20170 PRINT C$i ’MON H’\FOR 1=0 TO 30\READ ¢1,GS$\PRINT GS$\NEXT I
20180 READ #1,D,SD,HDS,VDS\CLOSE $#1\FRINT C$i 'ERA W’

20190 PRINT C$i‘WOR H’\PRINT C$3°GRA 1,35°\PRINT C$:i SHRINK’\A7=1
20200 KESETG\MOVE 820,400\PRINT ES$

20210 VIEWFORT 200,800,200+600\SETGR VIEW

20220 GRAPH WDN\FRINT C$i HON H”’

20230 DLELETE D,WD\ONERR\GOTO 1000

20240 CLOSE ALL\IF AR(0)=0 THEN ONERR RETURN\IF AR(0)<>20160 THEN 20260
20250 FRINT E$§° DOES NOT EXIST’\GOTO 20230

20260 PRINT CHR(AR(1))3iAR(2)$° ERROR IN LINE’FAR(0)\GOTO 20230
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CREATE,.BAS

CRZATEZ.BAS is used to format a blank disk before it

can be used as a data disk. It initiaiizes the disk by

creating a directory area and three files. These files are

"TITLZ.TXT"y "INITIA.LIZ" and "CATALC.3", and are located on

the top of the disk so that they do not mix with tne data

files.
LIZE

16 to 30

4O

50

60

GO to 1CO00

110 to 140

150

160 to 240

250

260 to 290

FURPCGE
Frogram message; ask orerator's decision.
Initialize disk in drive 1 (ZA1)
Check date; stop if date not set.
snter disk sequence number; stop rrogram
if less than or equal to zero.
Create a one block INITIA.LIZ file;
enter the message, "=:UTY DATA DISC"
Create an 8 block CATALC.G file filled
w¥ith "," characters.
Acsemble disk title DATW!X where X.UX
is the disk sequence nunmber.
Create a one block TITLE.I:T file
containing the disk title, ceqicnce

number, and comment ent=red by oraratcr.

(@ Y]

Celete the old ZATALO.3 to cr=ate
blocks of free cpace btotween the 1.IT7I.-
LIZ and TITLZ.TXT flles.

~reate a new 2 block "iliLled file in

the 8 blocks of empty =race, extzr the
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message, "DATA ON THIS DISC HAS NOT

BEEN CATALOGED".

300 to 320 Return for next disk or exit program
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DEC-80 00:359 ([OPTION I» LPRINT VS:BB 3
DX1:CREATE.PAS Pase

PRINT ‘THIS PROGRAM WILL CLEAR THE DIRECTORY AND CONTENTS OF DXx1:°’
FRINT "ARE YOU SURE THAT YOU WANT TO INITIALIZE DX1: (Y/N)’3\INPUT M$
IF SEG(M$+21,1)=°Y’ THEN 40\STOP

ZEKO DX13$
DATE DS\IF D$<>’ * THEN 60\PRINT ‘SET DATE’\STOP

PRINT ‘ENTER DISC #(JUST THE NUMBER)‘JI\INPUT N\IF N>O THEN 80
GOTO 310 .

PKINT ‘PLEASE WAIT 25 SECONDS’

OPEN ¢1 AS DX1:’INITIA.LIZ’ FOR WRITE INTO 1§
WRITE #1,° EMPTY DATA DISC ‘+O\CLOSE ¢1
OFEN €1 AS DX1:'CATALO.G’ FOR WRITE INTO 8
FOR I=0 TO 55
LIRS 2222222 2 RS2 22 R0 322 s st 3230223223023 22333 F3 303033230 0y
WRITE #1,AS\NEXT I\CLOSE #1
Ti1$="000"3STR(N)\T18="DAT 3SEG(T19,LEN(T18)-2,LEN(T18))
FRINT ‘ENTER COMMENTS FOR ‘371¢3’ ENDING WITH °*END® AS THE FIRST THREE’
FRINT ‘CHARACTERS OF A NEW LINE»THERE ARE S LINES FOR COMMENTS®
OFPEN #1 AS DX1:‘TITLE.TXT’ FOR WRITE
URITE #1,T1%9’ INTIALIZED ON ‘.D$\L=0
INFUT LS\IF L$=" ‘ THEN 230\IF L$="END’ THEN 240
WRITE #1,LS$\L=L+1\IF L=4 THEN PRINT ‘THIS IS THE LAST LINE FOR COMMENTS’
IF L=5 THEN 240 )
60TO 200
CLOSE #1\FRINT “INITIALIZATION OF ‘iT183%‘’ IS COMFLETE"’
CANCEL DX1:°CATALO.G”
CFEN #1 AS DX1:'CATALO.G’ FOR WRITE INTO 2
WRITE #1+°'DATA ON THIS DISC HAS NOT BEEN CATALOGED’
FOR I=1 TO 12\WRITE 31y’

NEXT INCLOSE #1
FRINT ‘ENTER -1 FOR NEXT DISC & TO EXIT PROGRAM’\GOTO 60

CLOSE ALLN\FRINT ‘FINISHED’\STOP
END


file://'/GOTO
file:///STOP
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CATDIR. BAS

CATDIR.BAS is used at the end of a data run to =nter
new data file information into CATALOLG file on each data
disk. The catalog of the data disk can be printed out,
together with the title of the disk and comments entered
by the operator, for a permanent record.

LIN®S FURPOSZ
10 to 70 Define R3="EZZLL", C1:="DX1l: CATALO.G",
check "CATALC.Z" to determire if it

has been cataloged before; inrut message.

80 to 100 “nter "Y" to continue, '}N' to abort
programe
110 to 220 Obtain directory information and put

it in a temporary file "DIRZCT.TI!F";
Organize the information in "DIRLC.TME"
and store in "“"C_ATALO. i''; [eletc "IZIXICT.
THME" .

240 to 250 “nter "Y{" to rrint catalcg, "' tO
stoD rrosrome.

260 to 330 ~sad and azcembtle files "TIILEZ. JXIV

)

I 4 < s
tre L25 termiizle
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\Nn

DEC-B0 01:00 COPTION I, LPRINT VUS:BB p |
DX1:CATDIR.BAS Pase 1

B$=CHR(7)8°%8 WARMING-‘\C18$=’'DXx1:CATALD.G"
OPEN #1 AS DX1:’CATALO.B’ FOR READ
READ 81,AS\IF SEG(AS,1,4)=’DATA’ THEN 100
PRINT B$#°'THIS DISK MAY HAVE BEEN CATALOGUED BEFORE’
PRINT * THE FIRST LINE OF “iC1%3’ I§---
FRINT AS
FRINT ‘DO YOU STILL WANT TO CATALOGUE IT (Y/N)’}
INPUT LS$\IF SEG(L$s151)="Y’ THEN 100\IF SEG(LSs1,1)='N’ THEN 240
CLOSE ALL\STOP

CLOSE #1

DIK DX1:TO DXO:’DIRECT.TMP’

CANCEL DX1:°'CATALO.G’

OFEN 82 AS DXO:’DIRECT.TMP’ FOR READ

OPEN 43 AS DX1:’'CATALO.G’ FOR WRITE INTO 7

READU $2,A1%=20

E‘=r rd

READU $2,Gs=1

IF ASC(G$)=0 THEN 220\IF ASC(G$)=10 THEN 210
Es=E$3G$\GOTO 140

WRITE ¢3,E$\GOTO 150

GOT0 90

E$=SEG(E$,2/,LEN(E$)-1)\GOTO 190

CLOSE ALL\CANCEL DXQ:‘DIRECT.TMP’

FRINT ‘THIS DISK HAS BE CATALOGUED’

CLOSE #1\FRINT ‘DO YOU WANT TO HAVE THE PRINT QUT OF THE CATALOG (Y/N)‘)
INFUT L18\IF SEG(L1%,151)3’N’ THEN 90

FOR I=0 7O 4\PRINT\NEXT I

OFEN #1 AS DX31:’TITLE.TXT’ FOR READ

EOF $1 GOTO 290

READ #1+F$,GS,HS\PRINT F$iGs;H$

REAL #1,FS$S\FRINT F$\GOTO 280

CLOSE #1\FRINT\FRINT

OFEN ¢2 AS DX1:’CATALDO.G’ FOR READ

EOF ¢2 GOTO 32s

READ 82,18y JS\PRINT 183’ *3JS\GOTO 320

FOR I=0 TO A4\FRINT\NEXT 1

CLOSE #2\GOTQO 90
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FILTRI.BAS

This program does the digital filtering of the data by
taking the Fast Fourier transform which can be done by
executing the "RFFT" command of the SPS signal processing
package. The undesired elements of the frequency spectrum
are set to zero and the reverse of the transform is then
performeds This program first displays the frequency spec-
trum of the data in the workspace of the 4025. The operator
can then choose the upper and lower frequency limits. Both
the original and filtered signal are displayed on the screen

of the 4025 terminal.

LINES PURPOSE
10 to 40 Define four waveforms, AA, BB, CC, and =L,
50 nter data file.
60 to 90 Read data from data disk; perform the

Fast Fourier Transform; results are
stored in BB and CC.

100 to 160 Cconvert BB and CC into polar coordinates;
store result in R3; plot 2B, which is the
frequency spectrum array, in the workcrace,
perform Fast Fourier Transform again on AA.

170 to 250 Tnter upper and lower cutcff freguenciec,

260 to 270 Assign zero values to the undesired
frequency components.

280 Perform inverse rast Tourier Translorn.
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290 to 370 Plot both the original signal and the
filtered signal in the Worxsgace.

390 to 400 Repeat the process if "Y" is entared.
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DEC-80 01:!07 COPTION I, LPRINT VS:BB 3
DX1: FILTR1.PAS Pase 1

WAVEFORM AA IS A(S11),DAsHAS.VAS
WAVEFORM BB IS B(254)»UB,HES,VES
WAVEFOKM CC IS C(2548),UC+HCS»VCS
WAVEFORM EE IS E(S11)»DE,HES,VES
FPRINT ‘DATA FILE’i\INPUT Fs
OFEN 91 AS DX1:F$ FOR READ
FOR I=0 TO 30\READ #1,GS$\NEXT 1
READ #1,AA\CLOSE $1\GF=0
RFFT aA,BB,CC

FOLAR BE+,CC

FRINT CHR(33)})UOR 23°\PRINT CHR(33)$’GRA 1+,3S5S’\PRINT CHR(33)}’'SHR’
PRINTY CHR(33)i "WOR H’

VIEWFORT 200,800,200,600\SETGR VIEWGRAT 2+»2\GRAPH BRB
RESETG\MOVE 820+450\FRINT ‘FREQ SPECTRUM OF’\MOVE 820:,420\PRINT ' ‘IFse
FPRINT CHR(33)# 'HON H’

RFFT AAYBB.CC

FRINT ‘ENTER UPPER CUTOFF FREQ IN KHZs-31 FOR HIGH PASS’
INPUT U

FRINT ‘ENTER LOWER CUTOFF FREQ IN KHZ,-1 FOR LOW PASS’

INFUT L

IF U=-1 THEN 240

UL=Ux1000/0LB

FOR I=U)l TO 256\B(I1)=0\C(I)=0\NEXT I

IF L=~-1 THEN 270

L1=L%1000/DB

FOR I=0 TO LI\B(I)=0\C(1)=0\NEXT I

IF U=-1 THEN IF L=-1 THEN 170

RFFT EE+BB+CCr ' INV’

IF GF<>1 THEN 310\FRINT CHR(33)i’ERA W’\PRINT CHR(33)i°’GRA 1,35’
GOT0 320

FRINT CHR(33)i 'GRA 36+71°

FRINT CHR(33)3 ‘SHRINK‘\PRINT CHR(33)i ‘'WOR H’

VIEWPORT 200,800,500+ 7860\SETGR VIEW,GRAT 2,2\GRAPH AA
VIEWPORT 200,800:,80,320\SETGR VIEW,GRAT 2+,2\GRAPH EE
RESETG\MOVE 820,280\FRINT ‘UPFER CUTOFF \MOVE 820,280\PRINT Ui "KrHZ"’
MOVE 820+,240\PRINT ‘LOWER CUTOFF‘\MOVE 820,220\FRINT Li ‘AHZ’
MOVE 820,620\FRINT F¢

PRINT CHR(33):’'MON H’'\GF=1

FRINT ‘DO YOU WANT TO TRY OTHER FREQUENCIES Y/N’'iN\INPUT Q¢
IF Qs='Y’ THEN 1640

sSTOP

11

Cn



ANALYS.BAS 19
This program allows the operator to plot up to five
data waveforms on the same coordinate axes. It also takes
the 1lst and 2nd integral and derivative of the stored data.
The peak value of a waveform can be found by executing the

"FTAK" command.

LINES FURPOSE
10 Define string variables C3% and R2%.
500 to 506 Enter stop, rlot commands or data file.
510 Initiate error handling routinee.
520 to 560 Define waveform functions; read data

file and print data header in monitor.
10C0 to 1050 Accept "PZAK", "INTEGRATE" and "DIrF"RIN-
TIATE" commands.

1500 to 1520 Execution of "PZAK" command.

20C0 to 2080 Tnter lst or 2nd integral; perform
integration on data; plot the result in
workspace.

2500 to 2580 Tnter 1lst or 2nd derivative; perform
differentiation on data; rlot the recult
in workspace.

10000 to 10040 Plottinz subroutine

26000 to 26210 ~efine the necescary waveforms for ":rLu."
command (maximum 5 waveforms); ask for
data files names; read data dicx; store
in waveform arrays; plot all cdata curvacs

on the same s=2t of coordinate axed.

20000 to 31000 Error handle routine
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12-DEC-60 01:02 COPTION I» LPRINT V3:BB ]
DX1:ANALYS.BAS Pase 1

10 Ce=CHR(3I3I)\E28=CHR(7)

S00 PRINT °*TYPE ’‘STOP’ TO HALY PROGRAM, * ‘ *

502 PRINT ‘DATA FILES’I\INPUT ES\IN=0 FLOT® TO PLOT GRAPMS

505 IF Es="STOP’ THEN STOP

S04 IF Es='PLOT’ THEN 246000

S10 ONERR AR GOTO 30000

S20 WAVEFORM WA IS A(S11)»IAsHAS,VAS

322 WAVEFORM WB IS B(S11),IBsHBS,VBS

523 WAVEFORM WC IS C(S11)+ICsHCS.VCS

530 OPEN ¢1 AS DX1:E$ FOR READ\PRINT C$)‘UOR 2%’

540 FRINTY C$5°HON H’\FOR I=0 TO 30\KREAD ¢1,G$\PRINT GS$\NEXT 1

550 READ 91,A»IAYHASVAS\CLOSE &1

T460 GOSUB 10COS\FRINT C$:i " MON H’

1000 FRINT B2$\PRINT ‘ENTER COMANDS*’

1010 INPUT C2$\C28=TRM(C2$)\C18$=SEG(C2%+s1,3)

1020 IF Ci1s="PEN’ THEN 1500\IF Cis="INT’ THEN 2000

1030 IF Ci18s’DIF’ THEN 2500\IF Ci1%="CUR’ THEN 25000

1050 GOTO 1000

1500 LET M=MAX(WA)

1510 PRINT C$i ‘WOR H’\GOSUB 10035\FRINT ‘FFAK VAL=’}M\PRINT C8J)’'MON H’
1520 GCTO 1000

2000 FRINT “1ST OR 2ND INTEGRAL?1 OR 2'i\INFUT IN

2010 IF IN>2 THEN 2000\IF INZK=0 THEN 2000

2020 WAVEFORM WP IS B(S11),1Bb,HES,VES

2030 INT WA WEB\IF IN=1 THEN GOSUB 10000\IF IN=2 THEN 2040\GOTO 204S
2040 INT WB+WC\GOSUB 10000\GOTO 2065

2045 PRINT Csi "WOR K’

2070 IF IN=3 THEN FPRINT ‘1ST INTEGRAL OF ‘\IF IN=2 THEN PRINT ‘2ND INTEGRAL OF°’
2080 NELETE WA'WR,WC\GOTO 31000

2500 PRINT ‘1ST OR 2ND DERIVATIVE(1 OR 2)°i\INPUT IN

2510 IF IN>2 THEN 2SO0N\IF IN“4=0 THEN 2500

2530 DIFF WA WB\IF IN=1 THEN GOSUEB 10000\IF IN=2 THEN 2540\GOTO 2343
2540 UDIFF WEH,WC\GOSUB 10000\GOTO 2565

2585 FPRINT C%4‘WOR H’

2570 IF IN=1 THEN FRINT “1ST DIFF OF‘\IF IN=2 THEN FRINT ‘2ND DIFF OF°
2580 LDELETE WA WE.WC\GOTO 31000 '

10000 FRINT Ce%‘ERA W’

10005 FRINT C$s 'GRA 1+35'\PRINT Csi‘SHR’\PRINT Cs$; “WOR H" -
10010 VIEWFORT 200,800+»200+400\SETGR VIEW

10020 IF IN=0 THEN GRAFH WA\IF IN=1 THEN GRAPH WB\IF IN=2 THEN GRAFH 4JC
10030 RESETG\MOVE 850,380\PRINT E$

10035 MOVE 820.420

10040 RETURN

24000 UIM EB$(S)\PRINT\FRINT °*NO OF GRAPH’i\INPUT G\IF G>3 THEN 26130
26010 WAVEFORM WA IS A(S11)s,IA,HAS,VAS\IF G=1 THEN 26040

24020 WAVEFORM WH 1S EK(S11),IH,HES»VBS\IF G=2 THEN 26060

24030 WAVCFORM WC IS C(S11),IC,HC$,VCS\IF G=3 THEN 26060

26040 WAVEFORM WD IS D(S11)+1D,HDS,VDS\IF G=4 THEN 26060

24050 WAVEFORM WE IS E(S11),IE-HES,VES

26060 FRINT K2$\FRINT ‘DATA FILES ‘\FOR L=1 TO G\INPUT BS (L)\NEXT L
26070 FORK I=1 10 G\OPEN ¢1 AS DX1:Bs(1l) FOR READ

26080 FOR J=0 TO 30\READ $1,AS\NEXT J\GOSUB 26140\CLOSE $1\NEXT 1
26090 FRINT C$i ‘WOR 2S°\FRINT C$3’GRA 1+35°\FKRINT Csi "SHR”’

26100 VIEWFORT 200,800,200+600\SETGR VIEW,TICS 2+2+35+35

26110 FRINT C$i‘WOR H/\GNSUB 26170\FKRINT C8$3 "HON H’

26120 [ELETE ArWArEH  WH,CoWC» Dy WD, E,WENCOTO 1000

['X1:ANALYS.BAS Page 2

‘. 000
26130 PRINT ‘NO OF GRAHPS EXCEEDED S5.TRY AGAIN \GOTO 26
26140 IF I=1 THEN READ #1,AsIA,HAS,VAS\IF 1=2 THEN READ ¢1+B,1B,HBS,VBS

26150 IF I=3 THEN READ #1,CsIC,HCS VCS\IF I=4 THEN READ 01.D,ID.HDS. VDS
26160 IF I=5 THEN READ OIvErIEoHE‘oVES\g§YgZN
26170 IF I=2 THEN GRAPM WA\IF I=3 THEN )
26180 IF I=S THEN GRAFH WA,WB,WC,WD\IF I=6 THEN GRAFH WA WB Wl WDy
26190 FOR I=1 TO G\RESETG

26200 MOVE 850,A1 , .

26210 FRINT E$(I)\A1TA1-20\NEXT I\PRINT Cs$ 'MON H’\GOTO 500 020
30000 CLOSE ALL\IF AR(O0)=0 THEN ONERR RETURN\IF AR(0)<>330 THEN 3002
30010 FKINT E8;° DOES NOT EXIST’\GOTO 31000 . 0

30020 PRINT CHR(AR(0))$AK(2);* ERROR IN LINE’iAR(0)\GOTO 3100

31000 PRINT C$i‘MON H'\GOTO 500

WA, WB\IF I=4 THEN GRAPH WA,WR,WC
WE\NA1=300


file:///PRINT
file:///GOTO
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CURFIT.BAS

The CURFIT.BAS program takes 129 data points out of a
waveform data array and performs the least square polynomial
curve fit. Both the original curve and the fitted curve are
plotted in the workspace for comparison (see Fige. 6.13, 14).

The coefficients of the polynomial are printed on the monitor.

LINES PURPOSZE
10 Clear all variables and arrays.
40 to 60 Define the arrays for storing data roints;

assign 129 values to independent array X.
70 Inter data file
80 to 160 Assign waveforms /D, WY, 'Z; read wave-
form data from data disk; extract 129 data

points from waveform data.

170 to 180 Enter order; -1 stop program.
200 to 310 Find the coefficients 53(I) and T(I) required
for solving the set of linear equations.
320 to 740 ™nd the (C) matrix by performing matrix
inversion: (5) (C) = (T)
(c) = (7) (7L,
750 to 1005 calculate the data array using the ex»ra.-
sion f(X) = Cg + C1X + T,X° + =+o=7 %"
1010 to 1100 olot the original data curve ani tne curve

generated by the polynomial expression In

the workspace of the 4025.



12-DEC-80 00:55 C[OPTION I» LPRINT US:BB 1]

10 CLEAR

20 PRINT ‘POLYNOMIAL CURVEFITTING ROUTINE,IT TAKES 129 DATA POINTS*

30 PRINT “ THE HIGHEST ORDER IS 14°

40
50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
450
470
480
490
500
510
520
530
540
550
540

DIM Y1(128),2(128),21(128)

DIM T(50),X(128)»Y(128)»S(S0)

FOR I=0 TO 128\X(I)=I%,1\NEXT I
FRINT CHR(7):i’DATA FILE’$\INPUT ES
WAVEFORM WD IS D(S11),SDsHDS»VDS
WAVEFORM WY IS Y,»SDyHDUS»VDS\WAVEFORM WZ IS 2Z,SDsHDS VDS

OFEN $81 AS DX1:E$ FOR KEAD

FOR I=0 7O 30\READ #1,G$\NEXT 1
READ #1,DsSD,HDS,VDS\CLOSE $1
C1=CRS(D»O0)\C1=1TP(C1)\J=0

FOR I=C1 70O S11i STEP 4

YOI =D(I)I\NI=S+I\NEXT I

SDh=SDhx4

FRINT CHR(7)i‘ENTER ORDERs -1 STOPS PROGRAM’I\INPUT M

IF M=-1 THEN 1100\IF M.-14 THEN 1110

REM TO FIND THE COEFFICIENTS REQUIRED FOR SOLVING THE SET OF EQUATION

FOR N=0 TO 2xM\FOR I=0 TO 128
IF N=0 THEN X1=1\IF K=0 THEN 270
IF K=1 THEN S(K)=S(K)+X(I)
X1=X(I)\IF k=1 THEN 280

FOR J=1 70 K-1

X1=X1%X(I)

NEXT J

S(K)=S(K)+X1

IF KM THEN 300

T =T(K)+Y(I)eX1

NEXT 1

NEXT K

REM MATRIX INVERSION FOR THE S(40,40) MATRIX
OIM S1(40,40)

N=M+1

FOR I=1 TO N

FOR J=1 TO N

S1(IsJ)=S(J+I-2)

NEXT U\NEXT 1
I=1\NX=N+1\NY=2%N

FOR J=NX TO NY\S1(l,J)=1
I=sI+1\NEXT J

L=1\N=2

XM=S1(LsL)

FOR J=L TO NY
S1(L»J)=S1(LrJd)/ XM

NEXT J

FOK I=Kk TO N

X2=S1(I.L)

FOR J=L TO NY
S1(I+J)=S1(1+J)-S2(L,J)EX2
NEXT U\NEXT 1

L=L$1\K=K+1

IF L-N.O THEN 430\IF L-N=0 THEN 430
L=N

LZ=L-1

FOR K=1 TO LZ

DX1:CURFIT.BAS Passe 1
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570 x-L-K DXX.CURFIT.BAS P." 2
580 Y2=S1(I,L)
390 FOR J=L TO NY
600 Sl(an)-sz(I-J)-Sl(L.J)tYZ
610 NEXT JU\NEXT K
620 L=L-~-1
630 IF (L-1)>0 THEN 550
440 FOR I=1 TO N
650 REM YO OBTAIN THE COEFFICIENTS C(I) OF THE PLOYNOMIAL
660 DINM AC20,20)+,B(20+,20)+C(20)
670 Ji1=}
680 FOR J=NX TO NY
690 A(I+J1)=S1(1sJ)\JImJ141
700 NEXT U\NEXT 1
710 J=1\FOR 1=1 TQ N\B(I,J)=T(I-1)\NEXT 1
720 FOR I=1 TO N\FOR K=1 TO N
730 CCIN=CCI)4+A(I+K)XE(KsJ)
740 MEXT K\NEXT 1
S0 REM R IS THE INDEFPENDENT VARIABLE
760 FOK R1=0 TD 128\R=R1s.1
770 IF R=-1 THEN STOP
780 Ah=C(1)+C(2)tR+C(3)thR#C(4)lRthR#C(S)lRthRtR
790 BB=C(6)thRtRlRlR+C(7)!RthRlRthR+C(8)tRanRthRthR
800 CC=C(9?)%R2F 3RARSRARIRIRIC(10)XRIREKXRERERIRAR SR
810 DD=C(11)tk!RthRthRthRthR+C(12)tktR:RtRnRthRaRthRtR
820 EE=C(13)SRXKaRERXRBRERSRERKERERER
830 FF=C(14)tRthRthRtRthRthRthRtR#C(25)thRtRlRlRlRthRthRthRlRtR
B840 GG=C(14)*RXRERNARRRERIRAREKARSRERERERER
850 HH=C(17) *RXRSRERXRERERERSREFRBERERKERSRER IR
860 II=C(1B)%XRXRERERARERARARINARARSRERERIR SR AR
870 JI=C(19)2RERIRARXREIREREREREARERSRKERERERSRSRER
680 YY=AA+BE+CC+DD+EE4+FF+GG4HH+II4+JJ
890 Z(R1)=YY\NEXT R}
900 C2=1TP(C1/4)\C3I=C234\J=0
910 FOR 1I=0 TO C3 STEP 4\Y1(J)=D(I)\J=J+I\NEXT I
920 J=0
930 FOR I=C241 TO 128\Y1(I)=Y(J)\J=J$I\NEXT I
940 YaYI\DELETE Y1
950 DELETE A»B»T
960 J=0
970 FOR I=0 TO C3 STEP 4\Z1(J)=D(I)\J=J+1\NEXT 1
980 JU=0
990 FOR I=C2+1 TO 128\Z1(I1)=Z(J)\J=J+1\NEXT I
1000 Z=2I\DELETE 21

1005 DLELETE S.S1 s
1010 PRINT CHR(33)3 ‘WOR 25‘\PRINT CHR(33)})’'GRA 1,35

1020 PRINT CHR(33); ‘SHRINK‘\FRINT CHR(33);i ‘'WOR M’

1030 VIEWFORT 200,8000200+600\SETGR VIEW.GRAT 2,2\GRAPH WY, W2
1060 RESSTG\MOVE B820,400\FRINT ES\MOVE 810:3SO\PRINT M} ’'TH ORDER’
1070 FRINT CHR(33); 'MON H°

1080 FOR I=1 TO N\FRINT ‘C(“il-1i°)= iCC(I)\NEXT [

1085 C=0

1090 DI'IM S(50)»S51(40,40),T7¢(S50),221(128),Y1(128)

1095 GOTO 130

1100 sTOP
1110 FRINT ‘EXCEEDNED THE HIGHEST OKDER‘\GOTO 130

11092 Z=0\S-0\S120\T=0\Z120\Y1=0


file:///NEXT

There are 17 commands recognized by the system.

APPENDIX B
COMMANDS

The

commands are listed in alphabetical order, each followed by

a brief description.

A detailed description of each command

can be found in Sec. 5.5,

ALL
ACGQUIRE
CLZAR
CRATE
DEFECT
DIFFERENTIATE
GRAPH
HALT
INTEGRATE
Pz

PLOT

HAME
PARMETER
R:AD

Read all 32 channels of the LDVM.

Digitize waveform data with the 7912AD.
Clear the 7912AD digitizer.

Change crate address and subaddress.
Digitize target defects on the 7912AD.
Perform differentiation on waveform data.
Plot stored data.

Terminate program execution.

Perform integration on waveform data.

Find the maximum value of a data waveform.
Plot different waveform data on the same set
of coordinate axes.

Set operator's name.

Modify parameter file.

Plot data stored on the data disk.

Return status of the 7912AD.

Store data on data disk.
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Appendix C
CHARACTZRISTICS OF THE OVERALL SYST:M
I. CSpeed
" The speed of the whole syztem is limited by the slowest
device of the system. The major components of the sycstem
are: a. the 7912AD digitizer, b. the HP120504 optical
data link and c¢. the PDP 11/34 computer syctem.

The 7912AD vworks similar to an oscilloscope. ‘he analog
bandwidth is dependent upon the vertical plug-in amplifier.
ith the 7A21HN vertical pluz-in installed, a bandwidth of
1l GHz is obtained. The 7C92A horizontal plug-in vrovides
a maximum sweep rate of 500 ps/div. The plug-ins for the
existing system are 7A29 and 7B80. They provide a bandwidth
of 500 liHz and a maximum sweep speed of 1 ns/div, respectively.

The 7912AD digitizes a waveform signal by writing the
signal on a semiconductor target. Because the target is
small, the writing beam need only be deflected over a small
area (about 1.3 X 0.95 centimeters). urthcrmore, only the
writing beam scans at high-velocity (typical speed is about
8 div/ns); tﬂe reading beam scans more slowly. ‘hen the
digitized waveform is read by the read gun, the tarzet is
scanned vertically by the reading beam in a 512 x 512 point
format (Fig.7.1). These data are stored in the local merory
of the 7912AD. The time required to read and store a wavecforn
in the 7912AD memory is approximately 16.4 milliscconds.

Data are transfered from the 7912AD to the PDP 11/34 through
the IEEE 488 interface at a maximum rate of 710 k-bytes/second.
125
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Fige 7e1 Scanning of the Target by the
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To transfer a waveform consisting of 1024 data points (512

vertical and 512 horizontal) takes a maximum time of 3

milliseconds. The digitizer data transfer time (Tddt) is
calculated as follows:

m 1024x2 . .,. )

Tadt = -7T%—- milliseconds (required two bytes to represent

a data point)
= 2.88 milliseconds.
cata are then stored in the MOS memory of the PDP 11/34.
The typical access time of the MOS memory in use is about
400 ns; therefore, it requires about .8 millisecond to store
the waveform data into the computer MEMOTrY e
T,. = 400 X 1077 X (1024 X 2) seconds
= 8.192 X 10”4 seconds
= +8192 milliseconds
(Tms = memory storage time)
The longest time required is the time needed to store tie
data from memory on the floppy disk, because the average
access time is 423 millisecondse. 3ince the maximur data

transfer rate of the HF 1205CA optical data link is 20,000

bytes/seconds, the maximum data transfer time is:

_ 102y x 2
lodt = T 20

102.4 nilliseconds (?odt: ortical date transfer tirme),

milliseconds

—ased on the above calculations, the addition of tae 11:120>CA
clows the system by a factor of *C, but it co~>z not aifect
the speed of storing data because the I/0 time of tne flonry
dick is about 4 times longer than the data transf{er tiwe of

the optical data link. The following summarices the speed

performance of the system,
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Device Characterics

TEK 7912AD Digitizer typical writing speed 8 division/
nanosecond, approximately 16.4 ms
per waveform to read and store in
local memory.

CP1100 IEEE 488 interface 710 kilobytes/second maximum
data transfer rate. It takes
approximately 3 milliseconds to
transfer a waveform.

PDP 11/34 MOS Memory Typical access time is 400 ns.
It takes approximately 1 milli-
second to store waveform data.

RXO1l Floppy Disk It takes approximately 483
milliseconds to complete its
storage operation.

HP12050A Optical data link The maximum cdata tranzfer rate
is 20k -bytes/=econd. It takes
about 102 milliseconds to com=-
rlete the data transfer per
wave form.

IT. Resolution

Since the target array is 512 x 512, it requir=ss 9 bits

to represent 512 positions. The waveform data are storsd in

a 10 - bit word memory. The most significant bit is used as

a flage “hen this flag is set, it indicates that the nunber

is a target defect instead of a valid data point. The other

nine bits represents the physical position of the zignal on

the target.
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II1II. Accuracy

The Accuracy of the digitizer depends mainly on the
vertical plug-in amplifier. The relative accuracy of the
present vertical plug-in is 2%. The raw data digitized by the
7912AD are sent to the PDF 11/34 where the binary data arc
processed and converted to a floating coint numter array.
Figures 7.2 and 7.3 show a porticn of the raw data orray and
a portion of the processed array. The raw data array consists
of 9 bit binary numbers represented in decimal rumbers, while
the processed data array consists of floating rointi numbcers

which can be expressed as a decimal value ranging rrom

+1.70141 38 to -1.70141%-38.
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