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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 slov/Iy storing 

energy in a storage element and then switching the stored 

energy to a load so that a short, high pov/er pulse is 

obtained. A block diagram for a non typical pulsed pov/er 

netv/ork is shown in Fig. 1.1. 

Data obtained frora these experiments are in the form of 

voltage and currcnt v/aveforms v/hich are normally photographed 

by a camera mounted oscilloscope. As experiraents and diag-

nostic methods become more coraplex, the amount of data 

required increases tremendously. Data organization and 

analysis v/ill then become the most tirae consuT.ing task of the 

experiraent. To iraprove the efficiency of operation, a 

versatile and flexible coraputer-based data acquisition sys-

tem has been designed and developed for pulsed pov/er ex-

periments at Texas Tech University. The develop.T.ent of 

this system includes a) up-grading of an old data acquisition 

systera by replacing the old PDP II/O4 central processor v/ith 

a PDP 11/34 processor, b) adding on a new fast dijitizer and 

supporting hardv/are, c) writing control and data analysis 

programs for the systera. The present data acquicition 

system is depicted by Fig^ 1^2^ Blocks marked v/ith a "»" are 

the hardv/are used in the old system. This systera allows 

transient wavcforms with nanosecond time scale to be rccorded 

1 
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in digital form, V/aveform data arc archived in such a way 

that they can be retrieved easily for analysis and comparison. 

Permanent records of data are stored on raagnetic 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 shov/s a block diagram of a Data Acquisition 

System v/hich 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 systera includes 48-k v/ords (16 bit) of 

dynamic RAlî and a 512 k-byte dual floppy disk drive. Com-

munication to and frora the computer occurs via a DZC LA36 

ASCII printer terminal. A Tektronix 7912AD programmable 

digitizer v/hich is capable of capturing a transient v/aveforra 

with a bandv/idth of up to 1 GHz is interfaced to the PDP 

11/34 system through a lEZE 488 interface bus (described in 

Ch. II and Ch. IV). A CAÎ ÎAĈ  (described in Ch. III Sec. 3^5) 

32 channel scanning digital voltraeter (DVM) is used to record 

the slov/ly 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 I205OA optical 

data link units. A Tektronix 4025 graphics terrainal scrves 



5 
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 

6O4 display monitor so that the operator can determine the 

validity of the data before storing it on the disk, 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 

v/hole system, both the hard ware and softv/are, is provided. 

Chapter II discusses the IEEE-488 interface bus system . 

Zach piece of hardware is discussed in Chapter III. The 

system softv/are as well as the user written programs are 

discussed in Chapter IV. Chapter V presents an orderly set 

of operational instructions for acquiring and storing data 

with this systera. Chapter VI describes the check-out of 

the system v/ith 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, Appendix A in-

cludes a listing of all programs used in this system. Appen-

dix 3 lists all the coramands used in this system. Appendix C 

describes the characteristics of the overall systera. 



CHAPTER I I 

THS ISEE STAîTDARD 488-1978 

3ec. 2.1 Introduction 

This chapter introduces the lEEE 488 standard which 

describes a general purpose bus for instrument systems. The 

IZEZ 488 bus, also known as the General Purpose Interface 

Eus (GPIB) is used in this data acquisition system to inter-

connect the Tektronix 7912AD digitizer and the PDP 11/34 

coraputer. Since both the control messages and data transfer 

are carried via the GPIB, understanding the IZEZ 488 standard 

v/ill be helpful to those v/ho write control prograras for the 

Tektronix 7912AD digitizer^ 

The purpose of the GPIB is to provide an effective 

communications link over v/hich messages can be carried be-

tv/een 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. 

PD? 11/34) with appropriate programming. 

This bus uses eight data and eight control lines^ 

Inforraation is transferred bit-parallel, byte-serial by an 

asynchronous handshake. This arrangement allows instruments 

v/ith different transfer rates to operate together. 

Cec. 2.2 A rvDÍcal GP B Systera 

A typical GFIE systera shov/n in Fij. 2.1 could include 

a ccntrolier (e.g. a FC? 11/34 •'.Ith a rrii0C/i:;FZ Uo% Int-r-

face card ir.stallcd), a talker (e.g. a CGunter cr iijital 
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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. For example, the Tektroniz 7912AD 

Programmablc 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 

lEEE 488 bus. More than I5 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 betv/ecn 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 instruraent. 

Sec^ 2.3 IZZZ 468 Signal Lines 

The ISEE 4S8 bus is functionally divided into eight 

data lines and eight control lines. The eight control lines 

consist of three handshalte lines and five management iines. 

This bus structure is shov/n in Fig. 2.1. 

Data Lines 

The eight Data Input/Output lines (DIOl through DIC3) 

are bi-directional active-low lines used to carry data or 

device-depcndcnt messages. Device addresses and univercal 



commands are also transferred over thcse lines when ATN is 

asserted. One byte of information is transfcrred over the 

bus at a time. DICl represents the least significant bit 

in the byte; DI06 rspresents the most significant bit. Data 

is transferred in byte-serial, bit-parallel fashion. Data 

bytes can be formatted in ASCII code, or in raachine-depGndent 

binary code. The term "machinc-dependent binary code" refcrs 

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 betv/een the talker and 

all designated listeners each time a byte is transferred 

over the data lines. This hsndshake sequencc prevents the 

talker from placing a nev/ byte on the bus until thc slov/est 

listener has received the previous byte. Thus the talker 

cannot transmit at a rate facter than can be received by the 

slov/est listener. The three active-low handshalvc lines are 

NRFD, DAV, and NDAC. A basic tiraing diagrara of the hand-

shake sequencc is shov/n in Fig. 2.2. 

NRFD (Not Ready For Data)-This signal line is arscrtcd 

until sill assigned listeners are ready to receive the 

ncxt data byte. V.'hen all of the assigned listencrs have 

released NRFD, the NRFD signal is unasserted, thus allov/-

ing the talker to place the next bytc on thc data lincc. 
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ATN 
(CONTfÍOlLBR) 

DAV 
(TALKER) 

NRFD 
(LI&TeNER) 

NOAC 
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DATA 
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DATA 
/ 

Fig . 2.2 A Typical Handshake Sequence 
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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 (Not Data Accepted) - This signal line is asserted 

until CLII the listeners have captured the byte cur-

rently on the data lines and released NDAC. V/hen 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 raanagement 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 EOI; their functions are: 

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

to specify how information on the data lines is to be 

interpreted. '.Vhen ATN is not asserted, the information 

on the data lines is interpreted as device-dependent 

messages and data^ When ATN is asserted, the data 

lines carry universal commands, addressed commands, 

talk addresses, listen addrecses, or secondary address. 
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'Vhich 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 Z of the lEEE 488 Standard."'-

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 UíÆisten, an UNTalk, and a Serial Poll 

Dicable 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 deterraine v/hich device asserted 3RQ. 

The controller can then branch to an interrupt service 

routine v/here appropriate action is taken. After the 

interrupt has been processed, the controller raay resume 

execution of the previous task. 

ZOI (Znd of Identify) - Asserted by a talker to indicate 

the last byte of its message. V.'hen ZOI is asserted 

v/ith ATN, the controller is conducting a parallel 

poll of the devices connected to the bus. FZN (Feraote 

Znable) - Asserted by the system controller to allow 

devices on the bus to ^o to Femote raode, thus allo.ving 

remote control of their progranmable functions^ ':"::\en 
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in Remote mode, the front panels of the instruments ̂ais©-

±ttctrumonttB are disabled except for any non-programmable 

functions. 

Sec. 2.4 3us Messages 

As previously mentioned, messages on the data lines 

are either interface messages or device-dependent messages. 

V/hen 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 places the device talk 

address to the data lines. Similarly, the controller 

designates a listener by asserting ATM and placing the device 

listen address on the data lines. In cases v/here cecondary 

addressing is designed into a particuiar device (e.g. 7"i2AF), 

it is necessary to transmit the device secondary addrecc with 

AT:Í ascerted follô /âng the primary taik or iicten addrcjc. 
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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 they 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 listeners. A complete list of universal and 

addressed commands is provided in Appendix Z of the ISEE 

488 standard.-'-

In contrast to interface messages, device-dependent 

messages are sent v/ith 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 norraally 

coded in ASCII or binary, but this is not required by the 

IZZZ Standard. 

The above discussion is only a brief introduction to 

the IZZZ 433 interface. Detailed information can be found 

in Ref. 1. 



CHAPTER III 

EQUIPMENT 

3ec. 3.1 ntroduction 

The equipment making up this data acquisition system is 

shown in Fig. 1.1 of Chap. I. It consists of a PDP 11/34 

computer system (see Table 3*1) and several peripheral devices, 

These devvices are a RXOl dual floppy disk drive, a Tektro-
2 

nix 7912AD digitizer, a CAI4AC crate with controller, a 32 
2 

channel CAI4AC DVM, a Tektronix 4025 graphics terminal and 

a DEC LA36 printer terrainal, They coramunicate with the PDP 

11/34 coraputer through interface cards which are installed 

within the coraputer backplane-^. In this chapter, the general 

function of each piece of equipraent is discussed with 

respect to the overall operation of the system. Detailed 

descriptions can be found in the manufacturer*s documentation. 

3ec. 3.2 The PDP 11/34 computer system 

One of the major coraponents of this data acquisition 

systera is the PDP 11/34 coraputer. It controls the operation 

of the 7912AD as well as data transfer araong peripheral 

devices. A list of coraponents which make up the 11/34 sys-

tem is shown in Table 3.I. 

All coraponents of the PDP 11/34 system are connected 

to each other by a single bus known as the Unibus^ (see ĵ g. 

1.1 of Ch^ I)^ Address, data and control information are 

sent along the 56 lines of the buc^ Zach unibus device ic 

15 
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TABLE 3.1 

Components of the PDP - 11/34 Computer System 

The 11/34 central processor (M7265 and M7266) 

96 kb of active MOS dynamic RAM (3XM7847) 

KYll-LB programmer's console (M7859) 

Bootstrap ROM module (M9301-YA) 

Parity generator/checker module (M7850) 

DLll-V/ serial interface board (2XM7856) 

Unibus terminator (M9302) 

Floppy disk drive controller (M8264) 

512 kb dual floppy disk drive (RXOl) 

CPllOO lEES 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 

Unibus^. It controls peripheral devices, and performs 

arithmetic operations, logic operations, and instruction 

decoding. This processor also contains memory management 

logic v/hich allov/s raemory extention from 28k to 124k v/ords. 

KYll-LB programmer^s console - This console contains a 

7-segment LED display and a keypad for entering and verify-

ing data as v/ell 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 LZD display. The console is 

interfaced to the Unibus via the console module (M7959). 

Terminators - The PDP 11/34 contains a special tormina-

tor module (M9301) that contains the required unibus resis-

tors and 512 v/ords of read-only-memory (PCZ). The FCM 

contains a bootstrap program v/hich loads the operation sys-

tem from the disk v/hen the bootstrap characters are entered 

through a terminal. Another unibus terrainator module contains 

terminating resistors and logic circuits v/hich indicate to 

the processor that the physical end of the bus ic reached. 

::emory - There are three I6k v;ords :!03 r.emory boardc 
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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 DLll-W (M7856) 

interface modules installed in this system. Only one is 

used to interface to the Tektronix 4025 terminal^ The other 

DLll-V/ is reserved for use in multi-terminal, multi-user 

systems^ The DLll-W provides an asynchronous serial line 

interface to an ASCII terminal {e.g» LA36, Tektronix 4025) 

and a line frequency clock. 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^ 

CPllOO interface - The CPllOO is a IZZZ-488 interface 

module which interfaces GPIB devices {e.g. Tektronix 

7912AD) to the Unibus^ The CPllOO module maps the IZFZ 433 
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Bus to eight unibus addresses. Data transfer between the 

Unibus and the lEEE 488 Bus is controlled by the processor 

through these eight registers. 

Sec. 3.3 Tektronix 7912AD urogrammable di^itizer 

The Tektronix 7912AD programmable digitizer is the 

instrument which enables the transient waveform signals in 

nanosecond (10"" second) time fraraes to be recorded in digital 

form. Because of the limitation of sv/itching 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 seraiconductor target^ The target is 

an array of diodes formed on an n-type silicon v/afer (see 

Fig^ 3«2b). A transient signal is written on the target by 

the high speed electron beam of the v/rite gun. Then the 

target is scanned by the read gun. Data on the target are 

converted into digital words and stored in local meraory by 

a raicroprocessor v/ithin the 7912AD digitizer. 

The 7912AD can be operated manually or by coraputer 

control. Two raodes of operation are provided, The digital 

and the TV node. In the digital mode, the 7912 digitizes 

the v/aveform cignal and stores it for internal procescing or 

for output on the IZZZ 488 bus. Analog outputs are alco 

available to display the digitized waveform on an ::-Y-Z 

monitor (Tektronix 6O4). In the TV raode, the 79Í2AD converts 
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the waveform signal to a composite video output to be 

displayed on a TV monitor. The 7912AP operates much like 

an oscilloscope. It has both vertical and horizontal 

amplifier plug-ins (presently the 7A29 and the 7B80). '.Vith 

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. 

Sec. 3.4 HP 12050A fiber optic data link 

'^en 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 experiraent. 

According to the lEEE - 488 standard, the maxiraum distance 

permitted between the controller (e^g. 11/34) and an IZZZ -

488 device is 20 meters using a GPIB cable. The HP fiber 

optic data link unit is used to overcome the distance 

limitation. 

The HP I205OA fiber optic data link provides the 

following features: 

1) extension of the GPIB up to 100 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 EMI environment. 

7/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 I205OA units, 

one at each end of the link, functioning as transmitter/ 

receiver and connected by a dual fiber optic cable. V/hen 

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 I205OA is controlled by 

a microprocessor within the unit. V/hen installed, the :-IP 

I2O5OA is transparent to the 11/34 and the 7912AD. No 

softv/are which controls the 7912AD needs 1 ) be raodified. 

Sec. 5.5 The CAiMAC system 

The CAMAC system^ consists of a crate, a crate 

controller (Standard Sngineering Co. DCC-11) and a 32 

channel scanning D̂ /M module (LeCroy 2232A)^ In order to 

interconnect the PDP 11/34 system and the CA>ÍAC 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 (::9302) 

should be installed at the crate end. 

CAMAC crate - the CAÎ-!AC crate ic a coT.partment inat 

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

modules. The back of the crate is the dataway^*^ which 

connects the CAMAC modules electrically. The dataway is a 

set of wires that transfers address, data, and control signals 

among the CAiMAC modules. More information can be found in 

Refsi. 2 and 5. 

Crate controller - Because of the different structures, 

the dataway and the Unibus are not directly compatible. A 

Standard Sngineering Co. DCC-11 crate controller is used to 

interface the two buses. The DCC-11 controller raaps the 

CA.MAC modules onto a block of 1024 Unibus addresses. Each 

module v/ill have its ov/n address and can be accessed by the 

11/34. The DCC-11 also decodes instructions from the Unibus 

and sends out CAiMAC command codes on the dataway to control 

the CAiîAC instrument modules. The DCC-11 controller also 

acts as a data buffer during data transfer betv/een the 

CAiMAC modules and the 11/34 computer. 

At present, tv/o 8-channel digitizers and one 32-channel 

DWl modules are included in the CA.MAC system but the CÂ ÎAC 

digitizers are not in use. In order to incorporate the tv/o 

8-channel digitizers into the systera, ::ACRC-li assembly 

routines must be v/ritten and linked to the system coftv/are. 

Terminals (LA36, Tektronix 4O25) - The LA36 is a 

general purpose printer terminal capable of printing 30 

characterc per second. It has a standard A3CII keybcard 

and a control keypad^ The baud rate (3CC at prccent), 
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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 keyboard for input and a CPT for 

output. It has 4 k-bytes of local raemory and contains its 

own firrav/are (program stored in ROM). Functions such as 

data trancmission and reception rates, moving text line up 

and dov/n 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 tv/o halves. The upper half is the 

"work space" where graphs are plotted. The lower half 

is the "raonitor" where coramands entered by the operator or 

raessages sent by the computer are printed. 

Sv/itch panel - A switch panel is installed above the 

disk drive to enable the operator to select the use of 

terrainals (LA36 or 4025). There are also three micro-sv/itch 

pac::s, hard-v/ired to the DLll-V/ interface board, to allow 

the change of baud rates, data bit length, and parity check. 

Further information can be found in Fef. 5. 

Optical isolator - The 4025 terminal is usually used 

as a rcmote control terrainal. To protect it against 

demage by the large induced voltage during experiment, on 

optical isolator is installed betv/een the ll/:U and the 4325 

terminal. 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 terrainal. At present, this unit is used 

only to raonitor data flow. 



CHAPTER IV 

SOFTV/ARE 

Sec. 4.1 Introduction 

The system software used in this data acquisition 

system is the TEK SPS 3ASIC VÔ *̂ . 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 Transforras, differentiation, and 

integration. A General Purpose Interface Bus (GPIB) driver 

(instrument control routine) is included in the 3PS BASIC 

enabling easier control of the 7912AD prograramable digitzer. 

The data storage prograra consists of a number of PASIC 

routines that operates the 7912AD, acquires data from the 

digitizer and does the error checking. During the execution 

of this program, coramands are entered by the operator 

through the terrainal keyboard and executed by subroutines. 

Subroutines addresses are stored in an address table. ::ew 

command subroutines can be added to the main projram by 

writing the new routinec and adding the new address to the 

address table. This chapter will discucc tho .:;tructurc 
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and flow of the main storage program, supporting programs 

and the command subroutines. 

Sec. 4.2 System Information 

The data storage program has been v/ritten to run on 

the 11/34 system as described in Sec. 3^2 of Ch. III. if 

there is any change in the system hardware, corresponding 

raodification of the softv/are 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. Manipulation of files on a disk 

can be done by using the SPS EASIC commands or by execution 

of the storage program. A directory (table of file names and 

pointers to v/here files are stored) is installed on each 

disk. Files are accessed by cearching the directory for 

the file name and using the associated pointer to locate 

the file on a disk. As each file ic stored or canccled on 

the disk, the directory is updated to indicate the new or 

canceled file. 

A directory of the dicks uced v/ith rcutincc ic chov/n 

in Table 4.1. The directory, v/hich is printed v/ith the "DIR" 

command, contains the names and extencion of all projram 

and all data files v/ith the number of blocl:c thcy occipy 

and date of creation. Zefore ucin.j a brand nev/ Cic::, it 

must be initialized v/ith the "ZFFC" c:-r.:.nd (this ic tho 

ccmmand that "eraccs" the contentc of the -eUum). Aftor 



I2IR Drø: 

19-NOV-æ 
DXB: 
TRPN .OM-
urfrRfiN^o\^ 
CLK •SPS 
DX •SPS 
GPI •SPS 
KBb •SP5 
KBN •SPS 
KBT •SPS 
LP •SPS 
VM •SPS 
røORT •SPS 
ftTfiNS •SPS 
BOOT •SPS 
CflNCEL.SPS 
CHfilN .SPS 
CHPNGE^SPS 
CLEPR •SPS 
COPY •SPS 
DftTE •SPS 
DEFINE^SPS 
DIR .SPS 
EOF •SPS 
FORMPT^SPS 
GET •SPS 
GETBLK^SPS 
GLIhKL.SPS 
GETLIN.SPS 
GETLOC.SPS 
GETPRI.SPS 
GETSTft.SPS 

5 
5 
2 
7 
5 
5 
4 
4 
2 
6 
1 
2 
1 
1 
1 
4 
1 
3 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 

oirwjT.sps 
OPRINT.SPS 
OSET .SPS 
VPRCLR.SPS 
COTFIG.I Í f 
PPRMl •LST 
SPSDX •LDP 
LOftDER^SPV 
DIFF •SPS 
INT •SPS 
POLPR •SPS 
RTR •SPS 
DISPLP.SPS 
DRPI4 .SPS 
DRPWON.SPS 
GIN .SPS 
GRPPH .SPS 
INITG .SPS 
MOVE .SPS 
PAGE .SPS 
RDRPM .5PS 
RESETG.SPS 
RMOVE .SPS 
RSDRPW.SPS 
RSMOVE.SPS 
SDRPW .SPS 
SETGR .SPS 
SEEVIE.SPS 
SEEWIN.SPS 
SGIN .SPS 
SMOVE .SPS 
VIEtPO.SPS 
WINDCW.SPS 
READl .BP5 

2 15-ftJG-8B 
2 15-AJG-eø 
1 15-AUG-æ 
1 15-«LJG-æ 
2 i-oa-88 

1-oa-æ 4 
83 
5 
2 
1 
3 
7 
2 
1 
1 
1 
9 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 

8-fEB-80 
8-FEB-80 

8-rEB-80 
8-fEB-80 

2-oa-8ø 

rable 4 . i a Directory of Fystem Disk D:̂ 0 



SETDAT.SPS 
SEHIM.SPS 
SIFCOM.SPS 
SIFLIN.SPS 
SIFTO •SPS 
SQUISH^SPS 
STPTUS^SPS 
STERMĈ SPS 
SYSBLD ŜPS 
TIFL •SPS 
TlhE •SPS 
UNSOC^SPS 
VPRTST^SPS 
VERSIO^SPS 
WPIT •SPS 
WP9CILSPS 
WBYTE •SPS 
14CN •SPS 
W?ITE •SPS 
W?ITEU^SPS 
ZERO •SPS 
EDGEPD.SPS 
NORMPD.SPS 
MPPrø .SPS 
ZREF .SPS 
REJECT.SPS 
INSTAD.SPS 
iraiM.sps 
BITCTP.SPS 
BITCLR.SPS 
BITSET.SPS 
BITTST.SPS 
GETR5 .SPS 
IV .SPS 

1 
1 
1 
1 
1 
7 
3 
1 
4 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 

r 2 
1 
2 
3 
6 
1 
1 
3 
2 
2 
1 
1 
1 
1 

8-FEB-80 
8-FEB-80 
8-fEB-60 
8-fEB-80 
8-fEB-80 
8-fEB-eø 
8-fEB-80 
&-FEB-80 
8-FEB-80 
8-FEB-eø 
8-fEB-eø 
8-fEB-€0 
8-FEB-80 
8-FEB-80 
8-fEB-80 
8-fEB-80 
8-FEB-80 
8-fEB-80 
8-fEB-80 
8-FEB-80 
8-FEB-eø 

15-flUG-80 
15-flUG-80 
15-flUG-eø 
15-«JG-80 
15-flUG-80 
15-flUG-80 
15-PUG-80 
15-flUG-80 
15-«UG-80 
15-«JG-80 
15-flUG-80 
15-flUG-80 

2 15-flUG-80 

GIFES .SPS 
HOOK .SPS 
HOOKQ .SPS 
IFDTM .SPS 
IGNORE.SPS 
Iff^REQ.SPS 
ir#\JT .SPS 
LIST .SPS 
LISTVP.SPS 
LOCKKB̂ SPS 
MPTCH •SPS 
Ô CRR .SPS 
OVERLP.SPS 
OVLOPD.SPS 
0VL9PV.SPS 
POLL .SPS 
PPOLL .SPS 
PRINT .SPS 
PRIORI.SPS 
PUT .SPS 
PUTBLK.SPS 
PlíTLOC.SPS 
RPNDOM.SPS 
RrøCII.SPS 
RBYTE .SPS 
REftDU .SPS 
RENPTE.SPS 
REHJM .SPS 
REPLAC.SPS 
RLSOC.SPS 
HLÎi .SPS 
REWIND.SPS 
SPVE .SPS 
SOCDU.SPS 

1 
4 
4 
1 
1 
1 
2 
3 
3 
1 
1 
1 
1 
2 
2 
2 
1 
2 
1 
1 
1 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
2 

8-FEBH80 

8-FEB-80 

Table 4 .1b : i r e c t o r y of System Dick ::':0 



'.r> 

REfíDl •BP6 
STOREl.BPS 
STAT51. BPS 
GRfiPHl.BPS 
FILTRl.BPS 
PNPLYS.BPS 
CftTDIR.BPS 
< UNUSED > 
CREflTE.BPS 
DATPCQ.BPS 
aJRTIT.aPS 
< UNU5ED > 

2 
3 
2 
3 
4 
7 
3 
7 
3 

2-oa-eø 
2-oa-eø 
2HXT-eø 
2HXT-eø 
2-oa-eø 
2-oa-eø 
2-oa-eø 

2-oa-eø 
18 31-0a-80 
7 

87 
le-NOv-eø 

94 l-kLL BLOCKS 

REPDY 

Table 4.1c Directory of System Disk DXO 
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DIR DXl: 

19-NOV-eø 
DXl: 
INITIft.LIZ 1 1-SEP-eø 
< UhUSED > 0 
CfiTPLO.G 2 2-oa-eø 
< LhUSED > 6 
TITLE .TXT 1 2-Oa-eø 
< UNUSED > 470 

476 FREE BLOCKS 

READY 

Table 4.2 Directory of Data Disk DXl 
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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 

DXl is a specially formatted disk for data storage. 

Files on the system disk shown in Table 4»! 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 PEADl.BAS 

GRAPHl.BAS STATSl.BAS 

Files in the third category include: 

CATDIR.BAS CREATE.BAS 

Files in the fourth category include: 

ANALYS.BAS CURFIT.BAS FILTRI.EAS 

Sec. 4.3 Data Disk 

Before using a blank disk, it must be initialized with 

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

creates the files as shown in Table 4.2. 

The "TITLE.TXT" file contains the title of the disk which 

will always have the form: 

DATXXX (e.g. DATOOl) 

7/here "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". 

V/hen 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 

"IxNITIA.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 Fig. 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 "i:íITIA.LIZ" filc 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: 

File name = YY IMDD.XXX e.g. (8OO9OI.OOI) 

v/here: YY = the last tv/o digits of the year 

MM = the number of the month (1-12) 

DD = the day of the month (OI-3I) 

XXX = shot number. 

Zeros are added v/hen neccessary to ensure that the file 

name contains nine digits. The "CATALO.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 shov/n later in I^g. 6.8. 

Sec. 4.4 BASIC system programs 

The data acquisition system softv/are consists of system 

support prograras, storage routines and analysis prograras. 

The system support programs "CRFATF.BAS" and "CATDIR*FAS" 

have been discussed in the last section. The storage 

routines include five EASIC programs and tv/o files: 

DATACQ.BAS READl.BAS 3T0RE1.BAS 

GRAPHl.EAS STATUS. FAS COFî IG.i::? 

PARI'îl.LST 

"DATACQ.FAS" is the main program that contains routines to 

control the operation and data transier of the FFl^AD 
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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 variable 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 (READl. 

BAS) and the 7912AD status reading program (STATSl.BAS). 

Sec. 4.S 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 
o 

4025 terminal are "learned" (programmed to perform a special 

function). The date and time of the system are checked; if 

they are not set, an error message is printed on the ter-

minal and the program stops. 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 

"INITIA.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 arrays, sets the addresses 

of the 7912AD and erases the first 51 lines except lines 

300 to 3^0. A flow diagram of the intialization portion of 

this program is shown is Fig. 4.1. A list of DATACQ.BAS and 

the discussion is included in Appendix A. 

Sec. 4.f; Hardware Configuration File 

A typical hardware configuration file is shown in 

Fig. 4*2. 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 lEEE 488 device interfaced to 

the computer by the interface card labeled .rO. The 7912AD 

can be accessed by using (0+32), (O+64) ^nd (0+96) as 

listener, talk and secondary address. The CAMAC systera 

information indicates that three units are presently install-

ed in the crate: two 8-channel digitizers and one 32-channel 

Dl̂ l. They use the CAÎ-ÎAC 583 bus to transfer data betv/een 

the computer and the crate. The CA.MAC raodule locations are 

described by the crate number and slot number. 

Sec. 4*7 STOREl.FAS 

After DATACQ.EAS has been loaded from system dick into 
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RUN 
ÛATACQ.BAS 

I 
) 

DISPLAY 

ERROfiS 

CONFIGUf^ATtON 

SBT CO/^STAA/TS 

OK/ /102€ T&?A4fNAL 

' 

TfME A^D OATE 

PRIINT £.^i^OI^'S 

' < 

CHECK "iNlTtALllE' 

FlLE OM D/^-TA 

DlSK POR DATE 

AND SHOT NUMBER 

STOP JF ERRORS 

' < 

PRíSlT Zy<,T£l^ 

CQNFt G UP?A T /ON 

iNPORf^^T'ON 

OlSK 

lNITfA.L/2 
FILE O/V 

DATA OISK 

CDNFIG. IMF 
FILE ON 

1 
DERNE ^AVE;^fír\/\ 

^BT C/iA'^-E ADD^ãSi 
ANO 7Q'2 ^D ADD^SSS 

-TO 

ENTER CÛ^MAA/OS 

Fig. 4.1 Flow Diagram of the Initialization Portion of 

DATACQ.BAS 



**3»c*CPriqc SYSTEÍI**** 
UNIT # , BUS * , CRftTE • , SLOT • ,n€. TYP* POSTRIG ,SERIPL • , 

1, 583, 2, G, 2264, 1, 169436 
2, 583, 2 , 16, 2264, 2, 169995 
3, 583, 2, 15, 2232.1, 00, 169994 

****TEKTR0NIX SYSTEM**** 
UNIT • , BJ5 • , INTF. • ,rrF.TYP^ , L. RDDR., T. ADDR., S. ftDDR., 

1, 480, 0, 7912AD, 0^-32, 0+64, 0+96, 

F i g . 4 . 2 Hardware C o n f i g u r a t i o n F i l e 
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memory, it contains a designated area (2000 - 20260) for new 

program segment overlay. V/hen commands "GRAPH", "STORE", 

"RSAD" 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 (DXl) by executing the "STORE" 

command. Lines 20000 to 20070 of the "STOREl.BAS" check the 

shot number, covert the date from "DO-IWl-YY" to "YYMI-IDD" 

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 DXl with a data file name "YYMriDD.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 COI-tMAND" state. Zrrors 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 Fig. 4*3 and a listing 

is included in Appendix A. 

Sec. 4.8 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 shot is fired. An 



íiC 

TERMINAL. 

ENTER STOPE 

CON^MAND 

f^ODI FY 
PARAf^ETER F'LE 

tP NECESSARy 

D/SPLAY 

âPROR 

FlND ADOPfSS Of 

STORE ROUTINE 

AND EXECUTE 

< ' 

OVERLAy STOREÍ 

TP r^ECESsARy 

' 

ASSEf>ABLE 
USER SUPRLlBD 
INFOPf^ATfOl^ 

• ' 

CHECK EPeOR 

DISPLAy RESULT 

\^A 1 T FO/Z 

NEyT CONiKAAND 

ST-OPEJ.BAS 

PAf^AMETER 
FlLã 

F i g . 4 . 3 Flow Diagram of ST0RE1.EAS 



41 

example of the parameter file is shown in Fig. 4.4. 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 pov/er 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 v/aveforra data. 

Sec. 4.9 GRAPHl.BAS 

Data stored on the data disk can be graphed and dis-

played in the v/orkspace of the 4025 terrainal by executing 

the "GEAPIî" command. The corresponding prograra being 

overlaid by this coramand is "GRAPHl.3AS". Up to three 

data curves can be graphed by this command. An exaraple of 

the execution is shov/n later in I'Ug. 6.4« A flow diagram of 

this program is shov/n in ?ig. 4«5 and a listing is included 

in Appendix A. 

Cec. 4.10 RZADl.EAS 

Data file stored on the data dick can be read by the 

execution of the "Pl iAD" ccmmand. The prograra "?ZAri.EA.3" 

is overlaid into the main program segment by this ccr..T.and. 

It reads a data file, printc the data header in the monitor 

area of the 4025 terminal and plots the data v/aveform v;ith 
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1001 
1002 CHPflBER 
1003 GfiS ID^ PRESSUREÍT) GftS NPTE PRESENTPGEíîC) 
1004 0 1 , 960, NITROGEN, 50, 
1005 02, 960, PRGON, 50, 
1006 
1007 MPX BPN< 
løøe CHPR.VOLT.(KV) Tire CONST. (NS) TRÍG.Tirt 
1009 250, 250, —MS, 
1010 
1011 GPP VOLTP»GE(KV) BEFORE LflSER TRIGGERED 
1012 200, 
1013 
1014 LPSER 
1015 TYPE P0l€R(rt4) PULSE WITHÍNS) OPTIOPL FIBER 
1016 RUBY, 2, 15, irtl 
1017 
1018 CPBLE DELPYS(NS) 
1019 POC.CEL dl/dt FAST TRIG. LftSER P. V. RPM 
1020 40, 30, 20, 20, 250, 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 COrtENTS 
1029 TrPICPL LPSER TRIGGERED SHOT 
1030 END OF PPRM FILE 

Fig. 4.4 Typical Parameter File for Laser Triggered 

Spark Gap Experiment 
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vertical and horizontal labels in the workspace. This program 

contains an error handling routine that prints out error 

raessages on the terminal and transfers control to the "ENTER 

COMî AIíD" state if an error is found. A flow diagram is shown 

in Fig. 4»6 and a listing is included in Appendix A. 

Sec. 4.11 STATSl.BAS 

STATSl.BAS is also one of the BASIC program that is 

overlaid into the main program when the "STATUS" coraraand 

is executed. It reads the status register of the CPllOO 

interface board (discussed in Sec. 3»2 Ch.IV) and decodes the 

content. The status raessages of the 7912AD are printed on 

the 4025 terminal. A listing and description of STATSl.EAS 

are included in Appendix A. 

Sec. 4.12 Systera Support Prograras 

Tv/o BASIC programs initialize and organize the data 

disks. "CPuEATE.BAS" initialize a blank disk, creates the 

"TITLE.TXT", "IN TIA.LIZ" and "CATALO.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 usualiy 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.G 

file. The CATALO.G file then contains the updated infor'-.ation 

of the data files stored on the data disk. A licting of thece 

tv;o prograras is included in Appendix A. 
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TERMINAL 
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F i g . 4 . 6 Flow Diagram of READl.BAS 
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Sec. 4.13 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. Examples of the execution of these programs are 

shown in Chapter VI. Listings and descriptions of each of 

these three programs are included in Appendix A. 



CHAPTER V 

OPERATING INSTRUCTIONS 

Sec. 5.1 ntroduction 

This chapter discusses the procedure to bootstrap the 

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

and to run the storage routines and analysis programs. 

Sec. 5.2 Turn-on and Eootstrap 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) the computer (front panel switch) 

2) the LA36 terminal (AC power controlied by the same 

switch on the computer. '.Vhen the coraputer is on, 

the LA36 is also on) 

3) the 4025 graphics terrainal (switch on the right 

side) 

4) the CAMAC crate (power raust be turned cn to use 

computer, because the Unibus terminator is located 

there) 

5) the 7912AD digitizer (raain power switch is at the 

back, secondary on/off button on front ranel. 

Eefore turning on the AC pc7;er, be cure the main 

intensity knob is at rainimum, all the way counter 

clockwise) 

6) the I205OA optical data link (if uced) 

7) Cptical isolator (t-vo ceparate supplies) 
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 raust 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 

comraunicate 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 "! EAU 4800" (see 4025 

user's raaiiual). The 4025 has 4 k-bytes of local meraory. 

It reraerabers 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 sv/itch to "GRAPHICS"; set the 

communications interface for "TTY PDP" (see Fig. 3-1 to 

Fig. 3-4 of Ref. 5) v/ith: 

Monitor all data: disabled 

TTY2: disabled 

TTYl: enabled 

Put the data acquisition system disk in drive Z'AC and a 

data disk in drive DXl. At the front panel of the ccraputer, 
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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. 

"XXXXXX XXXXXX XXXXXX XXXXXX" 

"SJ' ("j' is the cursor of the 4025) 

Those four numbers correspond to the contents of registers 

0,4,6 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 coraputer 

v/as doing v/hen it halted. To run the bootstrap routine, 

type in: 

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

The bootstrap routine v/ill load the operating system from 

the systera disk to meraory. The SPS BASIC software is auto-

raatically loaded. It takes about 20 seconds before the com-

puter responds by printing a raessage and a prorapt character 

" * " . 

TEK SPS BASIC V02-01-CCPYPIGHT 1979-TEKT.?CNIX, i::':. 

ALL RIGHTS RESERVED. SERIAL V.O. 10243. 

YOU HAVE 10886 •.VGRDS OF FREE MZMCRY. 

READY 

* 

::ow the 3PS BASIC is resident and ready to accept ccni.-.and. 

Since the date and time must be set in order to run 

the storage routines, it ic appropriate at thicpcint to cet 

the cystera calender and clock by using the ".:'/rrArr." ani 

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

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

Sec. 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 v/ill load "CREATE.BAS" from the system disk to 

memory, and respond with a prompt character "•". Insert 

the new data disk in drive DXl and type "RUN" to execute the 

program. The program will ask for information such as disk 

number and comraents during execution. Several disks can be 

formatted at this time. An example of the execution of this 

program is shown later in Fig. 6.7« 

Sec. 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.BA3" 

by typing in: 

OLD DX: "DATACQ.EAS" (CR) 

It takes approximately 20 seconds to load this program. 
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The system prints "•" 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: 

Fl - 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 raodification 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. \Vhen these conditions are met, 

the system prints the hardv/are configuration file (see Fig. 

4.2) on the workspace and asks the operator to enter parame-

ter file and the operator's narae. 

The first portion of the program autoraatically 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). If a "CLEAR" command has been excuted 

while the system is in "EASIC" control, the "DATACQ.-,AS" 

raust be reloaded from the system disk and restarted by typing 

in: 

RUN (CR) 

file:///Vhen


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. 

Sec. 5.5 System Commands 

There are altogether 17 system commands, 13 irom the 

main program "DATACQ.EAS" and 4 frora the analysis program 

"AÎ ÎALYS.EAS". These commands can be executed in response 

to an "?:I:TSR COMÎ'A:;D" prompt from the raain program or a 

"DATA FILE" prompt frora "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 IO5O in "DATACQ.EAS"). 

If no match is found, the coramand is checked again with the 

single lettered comraand address table (lines 1110 to 1120). 

The command v/ill be executed if it .r.atches v/ith thoce in the 

address tables. Ctherv/ise, the cystem asks for nev/ cor.mand 

entry again. The analysis program commands v;ork in a cimi-

lar way. The available system commands are listed below 

and in Appendix 5. 

In the follov/ing diccussion, (C:?) indicatec the 

carriage return key. All messages printed by the co.--uter 

are in double quotation marks. 

Three Lettercd Commands (DATACC.?AS) 
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ACQUIRE: 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« 

CLEAR: Clears all registers and local raeraory of the 

7912AD digitizer. The listener and secondary 

addresses must be supplied by the operator. 

Example: CLE (CR) 

"LISTENER ADDRESS?" 64 (CR) 

"SECONDARY ADDRSSS?" 96 (CR) 

DEFECT: IVith the raain intensity at miniraura, the 7912AD 

digitizes the target 25 times and records any 

target defect data. If no defect is found, the 

coraputer prints "NO DEFECTS ON TARGET" and then 

executes the ACQUIRE command automatically. 

Example: DEF (CR) 

"DIGITIZE CRT 'VAP.GLT DEFECTS 25 TIM':3" 

"NO DEFECTS 0:Í TAÍJET" 

GRAPH: Plots the stored data from the disk into the 

v/orkspace of the 4025 terminal. Up to three 

graphs can be plotted in the v/orkspace. 

Exaraple: GRA (CR) 

"DATA FILE?" 3CC901.001 (C.-̂) 

"TYPE .STCF AJTT:^ rATA r'ILr:? 

"IF NO ::cRE z2Arr. :o ?LCI" 

"DATA FILZ?" SrOP (CR) 

9 t l 
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ÍAME: Stores operator's name MAX 

Sxample: NAÎ̂  (CR) 

"ENTSH OPERATOR'SNAIÍE:-?" JOHN (CR) 

PARÎ'ÎETER: Prints a parameter file into the v/orkspace of the 

4025 and allov/s the operator to raake changes, and 

saves the new file (or replaces the old file by 

using the same name). 

Example: PAR (CR) 

"PARAI-ÎETER FILE?" PARÎÎl.LST (CR) 

"MAKS CHAÎ:GZS NO'J THZN ANSV.'SR (Y/N)" 

(by moving cursor to v/orkspace, return 

to monitor when finished) 

"SAVE NEW FILE?" AÎ'ÍY NAME (CR) 

(use of the same name v/ill replace the 

old file v/ith the new one) 

lEAD: Overlays "READl.BAS" from system disk and plots 

data of data file in v/orkspace and prints data 

header in monitor. 

Exaraple: REA (CR) 

"DATA FILZ?" 500901.001 (shot -'n. of 9/1/80) 

3TATUS: Checks the status of the 7912AD digitizer and 

prints one or more of the follo-íring mescagen. 

cc :•::•!AiíD E R Z C R 

EXECUTION EZZ'CR 

FC.VER FAIL 

I:ÍT:VZ::AL IRRCR 

rCV.-ER UP 
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SERVICE REQUEST 

OPERATION COÎ^LETE 

STORE: Stores the waveform data currently 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. Sxample 

of the execution of this command is shown in Fig. 6.5« 

One Letter Coramands (DATACQ.3AS) 

Only the first letter of these commands needs to be 

entered. 

£RATE: 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 D'\/M. Stores 

the readings in an array N(l) to N(32) and prints 

them on the 4025 terminal. 

HALT: Stops the execution of the program and returns con-

trol to BASIC. 

70LT: Reads the value of a single channel of the 32 channel 

D̂ /M selectively. 

Example: V (CR) 

"ENTER CHA::NEL r?" 1 (CR) 

"CHANNEL 1 V=5 volts" 



PSAK: 

INTEGRATE: 
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Commands Recognized by "ANALYS,BAS" 

PLOT: 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 Í'ILES" 

"?" 800901.001 (CR) 

"?" 800901.002 (CR) 

"?" 800901.003 (CR) 

Prints the m.aximum value of a waveforra on the 

workspace (next to the curve). 

Perforras numerical integration on the 

waveform data and plots the result onto the 

workspace of the 4025. 

Exaraple: INT (CR) 

"Ist or 2nd INTEGRAL? 1 or 2?" 1 (CR) 

DIFFSRENTIATE: Perforras numerical differentiation on the 

waveform data and plots the result onto the 

workspace of the 4025-

Sxample: DIF (CR) 

"Ist or 2nd DZPIVATIVS (1 or 2)?" 1 (CR) 

3ec. 5.6 Recoverv Frora a Crgsh 

Error checking and handling routines have been v/ritten 

into the storage program. V.hen the operator enters invalid 

comraands or triec to access a nonexistant data file, the 

systera prints an error messages and asks for coTmand entry 
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again. If the operator tries to access equipment which is 

not connected to the system, or has been turned off, the 

system prints an error code and crashes 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 COI^AND?". If the "CLSAR" statement has 

been executed while control is in BASIC, the storage prográm 

can only be restarted by reloading the program "DATACQ.BAS" 

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

program. 



CHAPTER VI 

SYSTEM CHSCKOUT 

Sec. 6.1 ntroduction 

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 hardv/are 

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 raain 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 diagrara of the hardware configuration is shown 

in Fig. 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 CÂ íAC 32 channel DVT̂ . V/hen the 

system is triggered, the D'/M records the parameters of the 

experiment while the 7912AD starts digitizing the transient 

waveform. In an actual experiraent, a certain amount of delay 

must be added to the trigger signal to ensure that the 

readings on the DV Î are those parameters of the experiment 

iust before the shot. 
53 
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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 7912AD 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. V/hen "EXT" is entered in 

response to the "TRIGGSR MODE? INT/EXT?" prompt, the buttons 

"SXT" and "SINGLE S'AT" of the horizontal plug-in must be 

pressed down. V/hen the digitizer is triggered, the digitiz-

ed waveform is displayed on the 6O4 monitor from the local 

raemory 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 

"CONTIIWE". If the v/aveform on 6O4 indicates that it is not 

satisfactory, the data stored in the local raemory of the 

7912AD can be erased by typing in "SCxRATCH". The digitizer 

is then reset and the "SINGLE 3V/P" is armed. 

Sec. 6.3 Execution of System Pro^rams 

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. DATACQePAS 

b. AiNALYS.BAS e. FILTRI.BAS d. CURFIT.BAS e. CATDIR.EAS 
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and f. CRSATE.BAS. These printouts serve as demonstrations 

of and instructions on running these programs. Figure 6.2a 

shows the printout of the bootstraping routine, the GPIP 

driver •GPI* and the DATACQ.BAS. Figure 6.2b shcv/s the print-

out by the execution of DATACQ.EAS. Figure 6.3 sho-vs the 

execution of the ACQUIPS comraand. The acquired data are 

displayed in the v/orkspace. Figure 6.4 shov/s the execution 

of the GRAPH coraraand; three data curves are plotted in the 

v/orkspace. Figure 6.5 shov/s the execution of the 3TCRE 

command. The contents of the parameter file are printed in 

the v/orkspace for modification and are used fcr the acsembly 

of the data header. Figure 6.6 is the execution of the 3TATUS 

command. Figures 6.7 and 6.8 show the execution of the 

prograras CRSATE.BAS and CATDIR^EAS. Figure 6.9 chows the 

execution of the PLOT ccmmand of A::ALYS."A3. Chree data 

curves are plotted on the same coordinates so that the delay 

and jitter of each shot can be corapared. The execution of 

the r-ZAK command is shown in Fig. 6.1C v/hen the data curve 

is plotted v/ith the maximum value of the curve printed next 

to it. The execution of I::TZCPATE snd DIxFZZZ^.riATZ cc.r.-ands 

are shown in Fig. 6.11 and Fig. 6.12. l^gures 6.13 and G.IU 

show the execution of CURx^IT.EAS program. rae execution of 

FILTRI.EAS is shov/n in Fig. 6.15* The frequency cpectrura 

of the data is first plotted on the ccreen. -̂igure 6.16a 

shows the original signcl waveforra v.'hile ng. 6.l6b chows 

the low pass waveforra with the upper cutoff frciuency cet 

at 500 MHz. Figure 6.17 shows tv/o curves of the f-ltered 
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signal v/ith upper cutoff frequences set at 4OO hlîz and 200 

:Ẑ !z, respectively. Figure 6.18a and Fig. 6.18b show the 

band pass signal and the high pass signal. Figure 6.19 is 

the data plot by the READ command. 



000204 000617 000037 000217 
SDX 
TEK SPS BP5IC V02-01 — COPYRIGHT 1979 
PLL RIGHTS RESERVED. 5ERIPL NO. 10248. 

YOU HPVE 10886 WORDS OF FREE rOIORY. 

— TEKTROMIX, INC. 

REftDY 
*SETDATE ' l -SEP-80' 

REftDY 
*SETTIhE '13:00:00 ' 

READY 
^SETTirt: '13:30:00 ' 

REftDY 
*LOAD 'GPI.SPS' 

READY 
*OLD DX:'DftTPCQ.BAS' 

REftDY 
*RUN 

F i g . 6 . 2 a Eoot s t rap ing and Loading of CATACQ.BAS 

****CPMPC SYSTEM*3ío«t 
UNIT « , BU5 « , CRftTE • , SLOT « ,n€. TYP* POSTRIG ,SERIPL • , 

1, 583, 2, 6, 2264, 1, 169436 
2, 583, 2, 16, 2264, 2, 169995 
3, 583, 2, 15, 2232.1 , 00, 169994 

*3Mc*TEKTR0NIX SYSTEM*<oMt 
UNIT « , BUS « , INTF. • , r t f .TYP* , L. ADDR., T. ftDDR., 5. ftDDR., 

1 , 488, 0, 7912ftD, 0+32, 0+64, 0+96, 

DEFftULT VPLUES OT CRftTE flND SLOT PRE 2 PND 15 

IF PROGRflM SHOULD STOP USE "GOTO lØøØ" TO REENTER PROGRflfl 

ENTER PflRflTETER FILE NflrE^PPRMl. LST 
ENTER OPERflTOR'S NflrE-̂ flLTÆUNG 

PUg. 6.2b l̂ xecution of DATACQ.fAS 



ENTER COmPMDG 
?ftCQ 

TO ftCQUIRE ZERO-REFERENCE TRftCE, GROUND VERTICft- RJUC-IN 
ftDJlBT INTENSITY, POSITION TRftCE PND PRE5S fifr KEY 

TRIGGER «ODE?INT/EXT?EXT 

TO ftCQUIRE WPVEFORM TRftCE, UNGROUND VERTICPL PLUG-IN 
ESTftBLISH WftVEFORM, ftDJUST INTENSITY PND PRE5S PNY KEY 

TRIGGER DIGITI2ER, ENTER "CONTINUE- TO ftCQUIRE DftTft 
"SCRftTCH- TO RESET DIGITZER 
?CONTINUE 

1 . 4 

1 . 2 

1 

. 8 

. 6 

. 4 

. 2 

0 

- P 

m 

-
• 
m 

• 

T 1 r\ 

>M v r " 

pr—r-r "j \-n T"| 

f ^ 1 
/ 

- * 

1 i T 

\ 
V s 

1 1 1 ] 

k 
\ 

\ 

\ 

^ 

Y T T 1 1 1 

' ' • ^ k j ^ 

> 

1 1 i 1 i 1 1 1 1 

800901.001 

0 1 2 3 4 5 
.5 1.5 2.5 3.5 4.5 

lE-€ 5 

71^. 6 . 3 :i'xecution of A l ^ ' I " ,"1.72 Ccr.mana 
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ENTER COrtlPNDS 
?GRft 

DftTft FILE?800901.003 
TrPE STOP PFTER DftTft FILE? 
IF NO MORE GRPPH TO PLOT 
DflTft FILE'?800901.001 
TYPE STOP PFTER DflTft FILE? 
IF NO MORE GRPPH TO PLOT 
DflTft FILE?8øø901.002 

1.5 

0 

-1.5 

1.5 

r\ 
• • I I T I I T 

0 

0 -

-1.5 
V 0 

1.5 

0 

-1.5 

1 r 

800901.003 

5 
lE-6 5 

10 

800901.001 

T r T r 

BØC901.002 

lE-6 S 

rUg. 6 .4 ^xocut ion of :Z2A^n 'O' a n -1 
t 4 'A 
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ENTER COrtlPNDS 
?STO 

1002 CHPMBER 
1003 GflS ID» PRESSURE(T) GAS NflfE PRESENTftGE(5C) 
1004 01, 960, NITROGEN, 50, 
1005 02, 960, PRGON, 50, 
1006 
1007 MPX BPM< 
1008 CHPR.VOLT.(KV) T I íE CONST. (NS) TRIG.TirE 
1009 250, 250, —MS, 
1010 
1011 GPP VOLTftGE(KV) BEFORE LftSER TRIGGERED 
1012 200, 
1013 
1014 LftSER 
1015 TYPE P01ER(H4) PULSE WITH(N5) OPTICPL FIBER 
1016 RUBY, 2, 15, irtl 
1017 
1018 CfiBLE DELftY5(N5) 
1019 POC.CEL d l /d t FAST TRIG. LftSER P. V. RPM 
MPKE CHPNGES NOW TVCN flNSl€R (Y/N) 
SftVE rCW FILE?N 
ENTER PPRflfCTER FILE'S NflíE?PflRMl.LST 
800901.001 STORED ON DXl: 

F i - . 6 .5 : 'xecut icn of ^IX:̂ :̂ : CorT̂ mand 

ENTER COrtlPNDS 
?STft 
SERVICE REQUEST 
PÔ ER UP 

ENTER COrtlPNDS 
? 

? i g . 6.6 -^xecution oi _ j . . J o .o a n . 
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(XJ) DXi'CREftTE.BPS' 

REftDY 
*RUN 
THIS PROGRPM WILL CLEflR T>€ DIREaORY PND COTÍTENTS OF DXl: 
fifiE YOU SLH: THflT YOU WflNT TO INITIfiLIZE DXl: (Y/N)7Y 
ENTER DÍSC •(JU5T T>€ NUtlBER)?! 
PLEftSE WfllT 25 SECONDS 
ENTER CÛftENTS FOR DflTØØl ENDING WITH "END" AS TVE FIRST T>ÆE 
CHflRftCTERS OF fl rCW LIh€,TVERE flRE 5 LlhES FOR COftENTS 
?DftTft DISK 41 FOR TEK 7912 DIGITIER 
?END 
INITIflLIZftTION OF DATØØl IS COTPLETE 
ENTIR - 1 FOR rCXT DISC • TO EXIT PROGRfiM 
EKTER DISC •(JUST TVE NUMBER)?-1 
F I N I S r a 

STOP ftT LI^E 310 
REftDY 

F i g . 6 . 7 E x e c u t i o n o f C.'^EATE.BAS 

OLD DX:'CftTDIR.BftS' 

REftDY 
*RUN 
*« WfiRMING-THIS DISK MftY HftVE BEEN CftTfiLOGUED BEFORE 

T>€ FIR5T Lir€ OF DXl:CnTfiLO.G IS— 
EDITEK.BftS 2 12-AUG-80 
DO YOU STILL WPNT TO CftTfiLOGUE IT (Y/N)7Y 
THIS DISK HftS BEZN CftTfiLOGUED 
DO YOU WfiNT TO HfiVE TVE PRINT OUT OF T>€ CftTfiLOG (Y/N)?N 

STOP AT LII€ 90 
REftDY 
« 

i'lg. 6.8 Execution of JATDI?. 
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(XJ) DXi'fiNPLYS.BftS' 

REftDY 
*RUN 
TYPE 'STOP' TO HPLT PROGRPM,'PLOT' TO PLOT G R f V ^ 
DftTfl FILES?PLOT 

NO OF GRftPH?3 

DftTA FILES 
?800901.001 
?800901.002 
?800901.003 

1.5 

0 

-1.5 

800901.001 
800901.002 
800901.003 

F i g . 6.9 i-:xecution of A:íALY3.rAS and 

FLCT Command 



ENTER COrtlPNDS 
?PEfl 

69 

PEPK VPL- 1.2411 

800901.001 

Fl^. 6.10 j^xecution of i-ZAK Command 



ENTER COMPNDS 
?INT 
IST OR 2ND INTEGRPL71 OR 2 ? ! 
^ 'STOP' TO HPLT PROGRflM, 'PLOT' TO PLOT GRPPHS 

lE-6 VS 

1.4 . 

1 p -
1 . c ~ 

1 : 

.8 ; 

.6 . 

A _ 

.4 ~ 

. c — 

0 : 

- /? 1 t » '-| p r T T j [-r'T T'j 

l 1 
T T T 

/ 

/ 

/ 

1 1 1 

/ 

/ 
/ 

/ 

I I I ' 1 1 1 ' 1 1 1 1 1 1 1 i 1 

I I 
I I 

IST IhíTEGRPL OF 

800901.001 

0 1 2 3 4 5 
.5 1.5 2.5 3.5 4.5 

lE-6 5 

.'^1.-. 6.1 1 'xecut ion of 
' T | — l " " " •» 



ENTER COMPNDS 
?DIF 
IST OR 2ND DERIVPTIVEd OR 2)?1 
TYPE 'STOP' TO HPLT PROGRflM, 'PLOT' TO PLOT G R f ^ 
DflTfl FILES?STOP v^'^rma 
STOP flT LlhE 505 
REftDY 
* 

lE 6 V/S 

25 

20 

15 

10 

5 . 

0 : 

« 

. 

« 

n 

> ^ ^ < 
1 I " 

• • T - T T • 

y/J'^ 

T n -

LFJifm ^i 

- r - n — r T T T T T " 1 T I 

f 

• • n - T -

\ÅJiKL 

1 1 1 • T T T 

1 i L . A 

T T T H 

IST DIFF Or 

800901.001 

0 1 2 3 4 5 
.5 1.5 2.5 3.5 4.5 

lE-6 S 

•i .^. 6 .12 Zxecution of ITj: "^^^-^-'"^I-"^ •"on.Tand 
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QU> DXi'CURFIT.BAS' 

READY 
<WJN 
POLYNOIIPL CURVEFiniNG ROUTIfC, IT TPKES 129 DATA POINTS 

T>€ HIGHE5T ORDER IS 16 
DATA riLE?600901.øæ 
ENTER ORDER, - 1 STOPS PR0GRPM75. 

V 

1.4 : 

1.2 -
m 

1 : 

.8 

.6 

.4 

.2 

0 

- .2 

n 

800901.002 

5TH ORDER 

0 

C( 
C( 
C( 
C( 
C( 
C( 

. 

0)< 
1)" 
2)' 
3)' 
4)* 
5)« 

.403 
202 .605 

• .0487633 
- 1.27103 
-.480637 
• .0809613 
'-6.53684E-03 
• 1.9e681E-B4 

I p 1 I I I I > I I I I I I I I ; I I I I I I I ; I I I I 

1.209 1.612 2.016 
l.Øøe 1.411 1.814 
lE-6 S 

ENTER ORDER, -1 STOPS PROGRPM?. 

• o 
. 6 .13 Execut ion o : :'J?:-^TT. ::no 



800901.002 

9TH ORDER 

- . 2 1 I » 11 11 11 > 111 11 I 11 11 I I I I I I I I I » I I I » I I I I » I 

0 1.612 3.225 4.837 6.45 8.062 
.806 2.419 4.031 5.644 7.256 

lE-€ S 

Î ig. 6.14a 9t:a Order Curvefitting 

0 

.2 

800901.002 

UTH CRDER 

I » I I I > I I I I I I I I I I I I I i ' ' I I ' ' ' I ' ' ' I ' ' ' I ' ' ' 1 

0 6.45 12.9 19.35 25.8 32.2 
3.22 9.67 16.12 22.57 29.02 

lE-6 S 

? i g . 6.14b 11thCr;^:er - u r v e f i t t i n g 



0*-D IWiTlLTRl.BAS' 

READY 
*RUN 
WTA FIL£?GB1118.øei 

ENTEP UPPER OJTOFF FREQ IN KHZ,-1 FOR HIGH PASS 
?5øøøøe 
ENTER LOt€R OJTOFF FREQ IN KHZ,-1 FOR LOW PASS 
7-1 

lE-9 VS 

3.5 1 
m 

m 

3 ' 

2.5 -

2 -

1.5 ; 

1 " 

.5 -

0 

FREQ SPECTRUM OF 

801118.001 

V I I I I I I f I ) I I ' ' ' I ' I I I ' ' ' i ' ' I I ) > I I ) ) ) I 

0 1.028 2.056 3.064 4.112 5.14 
.514 1.542 2.57 3.596 4.626 

lE 9 HZ 

F±^. 6 .15 Zxecution of ZILrZl . -AJ 
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lE-3 V 

150 1 

100 
50 d 

0 : 
I T T 

801118.001 

I ' ' ' I ' ' ' I ' ' ' I I I I I I I I I I I I ; I I I I I I t ; 

0 10 15 20 25 30 
lE-9 S 

35 40 45 50 

Fií̂ . 6.16a Original 3i^nai of Data Record 301113.001 

lE-3 V 

UPPER OJTOFF 
500000KHZ 

LOCR CUTOFF 
-IKHZ 

] ) I I I I > > I > f ) I ) I > I ) ) > I 1 I ) ( 1 ) > I ) I I [ ) ) ) I I T I ^ 

0 5 10 15 2 0 2 5 3 0 3 5 4 0 4 5 5 0 
lE-9 S 

:^i.:. 6 . l6b F i l to red : : i jnai of oOlll 3.001 



lE-3 V 

100 

0 : 

-100 

i m R OJTOFF 
400000K>C 

LOtCR OJTOFF 
-IKHZ 

0 
I I I I i ) ) I 

5 10 
' M ' ' I ' ' ' I ' ' ' I ' ' ' M ' ' I I ' I I I ' ' I 
15 2 0 2 5 3 0 3 5 4 0 4 5 5 0 

lE-9 S 

lE-3 V 

UPPER CUTOFF 
200000KHZ 
LOtCR OJTOFF 
-IKHZ 

0 
T-rr^ 

5 
I ' ' ) I ' > > I > ) ) I I I I I I I I ) 

10 15 20 25 30 
lE-9 S 

40 45 50 

ns* 6 .17 TUltered Z i i n a l of 301115.001 
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lE-3 V 

UPPEP OJTOFF 
210000KHZ 

LOiCT gjTOFF 
IBØØØØNíZ 

"6 t » » ' M ' ' M ' ' M ' M ' ' M " ' ' 1 ' ' ' I ' ' ' M ' ' M ' ' I 
0 5 10 15 2 0 2 5 3 0 3 5 4 0 4 5 5 0 

lE-9 S 

i g . 6 . 1 8 a ;~and Facs C igna l of 801113.001 

lE-3 V 

UPPER CUTOFF 
-IKHZ 
LOWER CUTOFF 
500000KHZ 

- 2 0 I ) I > I i ) > I ) I ) I ' i I I I ' ' I ' ' I M ' ' M ' ' M ' ' M ' ' I 
0 5 10 15 2 0 2 5 3 0 3 5 4 0 4 5 5 0 

lE-9 S 

? i g . 6 .16b :-:igh Tasc . ' i g n a i of 8 0 i n ' ' ' . C 0 1 



lE-3 V 

300 " 

250 : 

<oaô " 

150 -

1CICI <-
l c K I 

50 . 

0 -

1 ) 1 I I I 

í 
r 
1 
' 

I I I 

v--

> 1 ) 

- ^ 

1 l 
T T I 

1 
l/-

) ) ) 

) 1 1 

• 

r/ r 
T T ) 

- ^ 

/V 

A 

801118.001 

0 5 10 15 2 0 2 5 3 0 3 5 4 0 4 5 5 0 
lE-9 S 

?"ig. 6.19 Eata :^ecord lUot ted by the ^'Z\Z Com.'nand 



CHAPTER VII 

CONCLUSION 

A general purpose minicomputer based 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 CAiac 32 channel DVM, an HP 

I2O5OA optical data link set, a Tektronix graphics terminal, 

and BASIC programs to control the systera. Three BASIC data 

analysis programs have been v/ritten v/hich allow stored data 

to be studied in great detail. Data can also be filtered 

digitally so that raeaningful information can be extracted 

from apparently bad data. 

The versatility and flexibility of this system corae 

from the fact that the 11/34 computer is interfaced to two 

digital coramunication and control systeras; the I.T.EE 488 

interface bus system and the CMAAC system. Mew instrunents 

designed and built according to these tv/o systeraG' standard 

can be connected to the computer and operated -.vith the appro-

priate program. The utilization of the scan coverter and 

raicroprocessor control by the 7912AD allov/s fast transient 

signals up to 1 llíz bandwidth to be recorded di.gitally. This 

greatly enchances the diagnostic capability of this systera. 

Through the ¥.? IO25OA optical fiber data link, the riistance 

between the computer unit and the 7912AD can be extend up to 

100 meters. Thus the coraputer based data acquicition rysten 

becoraes available to different oxpcriments iocated at various 

locations other than the computer site. 

79 
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The 7912AD digitizes a waveform and stores it with 312 

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 0 to 255 while the channel 3 signal is 

stored by points 256 to 511. 

At present, the system softv/are is the TEK SPS EASIC 702. 

This softv/are supports only 32 k-v/ords of memory. In order to 

use the v/hole 48 k-words of available raemory, the SPS EASIC 

extended memory system (SPS BASIC V02 Æ) must be used. If 

the TEK SPS BASIC assembly level support package is included 

in the system softv/are, Marco-11 asserably routines which 

control the CAI:AC 8 channel digitizer can be linked to the 

SPS BAoIC oO that the system can utilize all of the existing 

hardv/are. 

The present systera can easily be expanded by adding on 

new equipment such as an additional 7912AD digitizer or 

CAi'AC crate. Since the GFIB supports up to 15 devices, 

additional 7912AD's can be connected to the systera through a 

GPI3 cable. ::ew addresses designated to the 7912AD rr.ust be 

added to the address table in the EASIC program "?ArACC.EAS" 

so that the softv/are can access the new device. A new crates 

can al30 be added to the system through an lEEE /̂3 interface 

module that interfaces the CPIB bus to the CAC:AC Datav/ay. 

".Vith the present system setup, both the IIZE 4C0 standard 
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and CAI-ÎAC standard instruments can '»plug in" to the systea 

vd.th no hardware modification. The only requirement is 

writing software control routines for the new instrument. 
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APÍPEÎÎDIX A 

PROcrÆ: LisTiiíGs /J:D DISCUSSIO::.: 

A listing of each prograr. v/ritten in lASIC is includod 

in thií: section. A line by line discusrion is alco includcd. 

83 
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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 program 

segments* Lines 20000 to 20260 of this program are reserved 

for overlaying new program segments. 

LIITES PURPOSS 

10 Set C$=! as the command character 

(see the 4025 User»s lîanual); set 

BZ= "Eell"; set constant values. 

15 to 75 Define keys Fl, F6, F7 and F8 to 

special functions as discussed in 

Sec 5«4« 

110 to 250 Check system date and time; set 

El=l if date or tirae not set. 

240 to 290 Convert the data from "LD-::MÍ:-YY" 

to the "YY::MCD" forrr.at, :.g. 

"1C-S:Í:?-CO" to ";:X?10"; store in 

variable E33 

300 to 340 ^heck i:;iTIA,LIZ file on data iÍGk 

to determine if this is a new 

start or a rostart; if it is a 

restart, ask oporator to verify 

shot nuraber and upiate T::ITIA.YIZ 

file. 

Frint hardv/aro ccnf igurat ion f l l e 

in to •.vorkcpaco on 4025 ter.- . inai. 
500 to 520 



800 to 820 Set default CSR and crate addresses, 

900 to 920 Print rerun message, accept para-

meter filé name and operator's 

name entries. 

930 to 945 Set constant values, define array 

and waveform dimension. 

950 Set 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 Frase lines 10 to 290 and lines 

500 to 945. 

970 Set up an error handling routine. 

1000 rrint "::ÍT':.'? .:C::MA::I:S" prompt. 

1010 to 1130 Addre.is table for cora-and cub-

routine. 

2032 to 2400 Ch.í̂ci: if arriiyc and v/aveforns '.avo 

bcen defined; if not define thor.n, 

e::ccute "Dr:FICT" ccninandG. 

2405 to 24O6 -''̂eck if pooition of the zoro 

reference traco has coen .'icvod. 

2410 to 2440 ~̂̂ t the 7912AD to iocal and iV 

;:cde. 

2450 to 246O •'•-̂it ̂ or l'.eybûard entry and ac':uire 

rav; data. 

2470 to 2540 ^̂''̂^ t^^ averajo of the uipor and 
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lov/er edge data and store it as 

the zero - reference trace data. 

2542 to 258O Set trigger mode of 7912AD and 

v/ait for keyboard entry. 

2600 to 2730 Obtain the signal v/aveform; take 

the average to center data from 

upper and lov/er edge; normalize 

the waveform trace and plot the 

v/aveform on the workspace of the 

4025. 

2740 Execute subroutine v/hich reads 

the CAMAC 32 channel Hm. 

3030 to 3055 Determine if the v/aveforra is 

continuous or transient; set 

7912 accordingly and digitize 

the v/aveform signal. 

3056 to 3058 Reset the 7912AD if "SCR" is 

entered; continue execution if 

"CON" is entered. 

3O6O to 3120 Invoke a subroutine tc actually 

acquire the array cata from the 

7912AD. 

3130 to 3270 Obtain the horizontal scale fac-

tor, vertical scalc factor, 

horizontal and vertical unit 

from the 7912AD. 

4000 to 4200 Subroutine to obtain data array 

from the 7912AD. 



5000 to 5080 

6000 to 6005 

6010 to 6015 

6020 to 6025 

6030 to 6035 

6500 to 7540 

8000 to 8070 

9000 to 9070 

2000 to 20220 

30000 to 30210 

S7 

Subroutine to reject target defects 

Execution of "STORE" command 

Sxecution of "STATUS" comraand 

Zxecution of "READ" command 

Execution of "GRAPH" command 

Subroutine responds to "C", "A" 

and "V" conmands; set new crate 

addresses; read all 32 channels 

of the CA::AC VDM or a specified 

channel of the VDM. 

Execution of "CLEAR" command 

Error rcessages 

Program scgment reserved for 

overlay. 

Zxecution of "PA2;j:iTr:R" co.'nraand; 

allov/3 operator to raake changes 

on the zarDiT.etQF file and ctore 

the ne\'! file on tho diĉ -í. 
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12-0EC-8O O i r i S COPTION 1» LPRZNT V 3 : B B 3 

DXi:DATACQ.fiAS Paam 1 

10 C $ - C M R < 3 3 ) \ B 2 » - C H R ( 7 ) \ E l « 0 \ S 5 - l \ A 5 » 0 \ A A - 0 \ A 7 - 0 \ F l - 0 
13 PMNT ' Î L E A R N F l Z 'hON K Z 1 3 ' 
20 PrîINT MLFARN S l ZfUOR K Z 1 3 ' 
23 PSINT ' ' L e A ^ N 173 t ' h O N 3 0 M K Z 1 3 ' 
ÍC H Î ÎNT C H f t < 3 3 ) ; ' L E A F6 Z ' JCHR(33 )» 'UOR 25 H K ' » C H R < 3 3 ) f • J U H 2 1 3 - « 
33 ^'RINT 'ZENTER L I N E NUMBERS'ÍCHR<33) î 'MON K í L I S T Z' 
40 PRINT C H R < 3 3 ) f L E A F7 Z ' Î C M R < 7 3 ) í'WOR K ' ; C H R < 3 3 ) î •MON H Z - -
45 FRINT ' X ' í C M R í ^ ^ ^ í ' U P 2 * Í C H R ( 3 3 ) » ' C O M • Z 13 2LAST LINE •BUF N Z - ' 
ZO PRINT ' Z ' E O L 13 •DEL 50 IPRO 10 2 13 2 tCOM ' Z - -
5'i • R I N T • 2 * ; C H f t < 3 3 ) f D L I 2 ' ;C.HR<33) î • JUM' ;CHK<33) ; • D L I 1 2 13» 
6C r.'iJNT C H y ( 3 3 ) » ' L C A FE Z^ ;CHR<33)»•DEL 4 0 0 * ;CHR(33 ) I •MON H K Z - -
45 PMNT • 2 ' ; C H K < 3 3 ) Î ^ E R A M^ ;CHR(33) î •bUF Z 1 3 - * 
70 FRIN7 -Z^^CHri^^^^í^PRO 10 42 ."S 13 2^ ;CHR<33) I •SEN 2 13 * 
75 PRINT CH <33)»^M0N H ' 
lOC RL'M CHECK DATE 
110 DATE t i « \ I F D « < > ' ' IHEN 2 0 0 \ E 1 » 1 \ P M N T B2» \PRINT 'SET TiATE « * « « ' 
200 REM CHECK 7IME 
210 TIME T 1 » \ I F V A L < S E G ( T l i » l » 2 ) ) > 4 THEN 2 3 0 
215 E1 = 1 \PRINT í i 2 i \ P R I N T 'SET TIME « « « « ' 
230 I F E l O l THEN 2 4 0 \ P R I N T 'ERROR IN DATE OR TIME SETTING' \STOP 
240 B3i='JANFEí<MARAPRMAYJUNJULAUGSEP0CTN0VDEC' 
rt.0 E < 4 4 « ' 0 1 0 2 0 1 0 4 0 5 0 6 0 7 0 3 0 9 1 0 1 H 2 ' 
260 hOf 1 = 1 TO 36 STEP 3 \ E « 5 » = S E G ( D . 1 $ F 1 , 1 + 2 ) 
265 I F P S i » S E G ( I i i » 4 » 6 ) THEN 270\NEXT I 
2 -0 I F 1=1 THEN 2 8 0 \ I = I / J » 2 
CeO I<6i = S E U ( B 4 $ » I . I + l ) \ D 7 $ = S E G ( D i » l » 2 ) 
28', I F A S C ( S E G ( D i » l ; l ) ) = 3 2 THEN E<7 i= '0 'XSEG(P i»2»2> 
290 E < 8 i = « S E G ( D Í . 8 . 9 ) l D 6 Í l B 7 i \ R E M HOi I S THE YYMMDD 
300 OPEN t l AS D X K ' I N I T I A . L I Z ' FOR REA \READ «1 . D l i . S 1 \ C L 0 S E «1 
315 )F D l i - . > r t i THEN 3 3 0 
220 ? INT 'l.'iST SHOT # =' ; S1\FRINT 'ENTER TRUE LAST SHOT »';\INPUT S5 
oiO LANCEL DXl:'INITIA.LI2'\0PEN »1 AS DXl:'INITIA.LIZ' FOR URITE INTO 1 
340 UKITE •l.Dt»S5\CL0SE $1 
500 OPEN tJ A3 DXO^'CGHFIG.INF' FOR READ\PRINT Ci^'UOR 20 H' 
510 EOF $1 UOTO 520\READ •l.Dni\rRINr D2i\G0T0 510 
520 CLOSe «l\rRlNT Ci»'MON H' 
800 FMNT 'DFFAULT VALUES OF CRATF AND SLOT ARE 2 AND 15' 
810 E«l=61in4\REM CSR ADDRESS 
920 Al-60£i96\REM CRATE #2.8^01 «15 ADDRESS 
900 FRI."n\PfVINT 'IF PROGRAM SllOULD STOP USE T-OTO lOOO^ TO REENTER PROGRAM' 
910 PRINT E«2i\PRINT 'ENTER PARAMETER FILE NAME';\INPUT Pli 
920 PRINT 'ENTER OPERATOK'S NAME-*;\INFUT Nli 
925 £«0\Aâ=0 
930 IN:EGER A(511).B(511) 

935 UAVCFORM UA IS A»IA.HAÍ»UAÍ 
940 UAVEFORM WB IS B.SP.HBi.VBÍ 
945 U/kVEFORM UC IS C(5H ) .SC.HCî . VCi 
950 SIFTO P0.3000\SIFLIN 00. ' IFC ' \SIFCOM (ÎO.'DCL' 
955 LA=0*32 
960 TA-0f64 
965 SA»C*96 
966 DELETE 10.290\DELETE 500.?45 
970 tíhZH 00 HAS 'ERR' AT 126 AS TASK 5 GOSUB 9000 
:OyO PRÍNT B2»\PRINT 'ENIER COMMANDS' 
:CiO IN UT C2«\C2i=TRM(C2i)\Cli«SEG<C2Í,l»3) 
1020 IF Cli^'STO' fHCN ÛOOO\IF Cli«'STA' THEN 6010\IF Cli-'CLE' THEN 9050 

file:///SIFCOM


39 

DX1:DATAC0.BAS Paam 2 
1030 IF C1««'DEF' THEN 2000\IF C1»-'NAM' THEN 8000 
1040 IF Cl»-'ACQ' THEN 2000\IF C1»-'PAR' THEN 29990 
1050 IF C1»-'REA' THEN 6020\IF C1»-'GRA' THEN 6030 
1100 C3»-SEG(C2»»1»1) 
1110 IF C3»-'C' THEN 6S00\IF C3»-'V' THEN 7000 
1120 IF C3»-'A' THEN 7500\IF C3»-'H' THEN 6110 
1130 GOTO 1000 
2000 REH 
2010 REM PROGRAM TO ACOUIRE A NORMALIZED 7912AD UAWEFORM 
2020 REH WITH CRT TARGET DEFECT REJECTION 
2030 REH 
2032 IF A8-0 THEN IF A7-0 THEN 2400\DELETE 00.P»A»B»C,UA»UB»UC 
2033 INTEGER A<511)»B(511) 
2034 UAV/EFORH UA IS A. IA»HA»»UAÍ\UAVEFORH UB IS B»SB»HBi»VB» 
2036 UAVEFORH UC IS C(511)»SC»HC»»VC» 
2400 IF C1»='DEF' THEN GOSUB 5000 
2405 IF A6-0 THEN 2410\PRINT\PRINT 'HAVE YOU REPOSITIONED TARGET TRACE Y/N'l 
2406 INPUT G2»\IF G2»»'N' THEN 2542 
2410 PUT 'MODE TV INTO (?0»LA»SA 
2415 PRINT B2» 
2420 PRJNT •TO ACOUIRE ZERO-REFERENCE TRACE* GROUNP VERTICAL PLUG-IN* 
2420 PRINT "ADJUST INTENSITY» POSITION TRACE AND PRESS ANY KEY* 
2440 SIFCOM í?0»LA»SA»^GTL' 
2450 UAIT 
2460 GOSUB 3000 
24/0 EDGEAD OO.P.A.B 
2540 ZREF 'A.B»ZR\A6-1 
2542 PRINT\PRINT 'TRIGGER M0DE7INT/EXT'I\INPUT G3i\IF G3i«'EXT' THEN Fl-1 
2545 PMNT B2» 
2550 PRINT 'TO ACQUIRE UAVEFORH TRACE»UNGRnUND VERTICAL PLUG-IN^ 
2560 PMNT •ESTABLISH UAyEFORM» ADJL'ST INTENSITY AND PRESS ANY KEY^ 
2570 SIFCOM e0»LA»SA»'GTL* 
25S0 UAIT 
2590 GOSUB 3000 
2600 EDGEAD na»UP»UA.UB 
2670 NORMAD UA.UB.UC.ZR»VS 
2680 PRINT CÍ;'UOR 25'\PRINT C«;'GRA 1.35'\PRINT Cií'SHRINK' 
2690 PAGEWIEUPORT 200.800.200.600\SETGR VIEU 
2710 DELETE QG»P.A»B\A8=1 
2717 PRINT C»;'UOR H' 
2720 GRAPH UC 
2730 PRINT CHR(33)»*M0N HK» 
2740 GOSUB 7500 
2830 GOTO 1000 
3000 REH 
3010 REM PROGRAM RO ACQUIRE UAVEFORM RAU DATA 
3030 INTEGER P(Sll) 
3040 UAVEFORM UP IS P»SP»HPÍ»VP» 
3045 IF Fl=l THEN 3055 
3050 PUT 'DIG DAT^ INTO (?0.LA,SA\G0T0 3060 
3055 PUT 'SSU AKM* INTO eO,LA.SA\PUT •DIG SSU* INTO (ÎO.LA.SA 
3056 PRINT B2Í\PRINT 'TRIGGER D1GITIZER»ENTER 'CONTINUE^ TO ACQUIRE DATA' 
3057 PRINT "SCRATCH' TO RESET DIGITIZER'\1NPUT AA» 
3058 BBi-SEG(AA»»l»3)\IF BBi-'SCR' THEN 3055\IF E.Bi-'CON' THEN 3060\GOTO 3056 
3060 PUT 'READ PTR»VER' INTO 00»LA»SA\Fl-0 
30/0 CCSUB 4000 
30C0 P=QÍ» 
30VO (iCSL'D 4000 



90 

3100 IF E-1 THEN 3130 DXl:DATACQ.BAS P.Í, 3 
3120 REJECT QQ»P»DF 
3130 PUT •MODE TV INTO 80»LA»SA 
3140 PUT •HSIT' INTO ?0»LA»SA 
3150 GET A» FROM ØO.TA.SA 
3160 SP-VAL<SE0(A».5»LEN<A»)-1)) 
3170 SP-SP/31.2 
3180 PUT •VSl'* INTO (?0,LA»SA 
3190 GET A» FROM 00»TA»SA 
3200 VS-VAL<SEG(AÍ»5»LEN(A»)-1)) 
3210 PUT •HUl''̂  INTO eO»LA»SA 
3220 GET A» FROM 00,TA»SA 
3230 HP»=SEG(Ai,5.LCN<A»)-l) 
3240 PUT •VUl?* INTO eO»LA»SA 
3250 GET Ai FROM 00»TA.SA 
3260 VP»=SEG(A$»5.LEN<A»)-1) 
3270 RETURN 
4000 REH 
4010 REM SUBROUTINE TO READ DATA ARRAV 
4020 REH • 
4030 DELETE QQ 
4040 IFDTM ØO.'UNP* 
4050 GET X FROM 00»TA»SA 
4060 IF CHR(X><>"2' THEN STOP 
4070 IFDTM 00»'PAK'»•HBF' 
4080 GET CU FROM 00»TA,SA 
4090 IF CUJ=2 THEN 4130 
4100 GET Y FROM 00»TA»SA 
4110 IF CU-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 CU=(CU-l)/2-l 
4140 INTEGER nQ(CU) 
4150 GET OQ FROM 00»TA.SA 
4160 IFDTM ØO.'UNP' 
4170 GET X FROM ØO.TA.SA 
4180 GET X FROM ØO.TA.SA 
4190 IF CHR(X)<>*;' THEN STOP 
4200 RETURN 
5000 REH 
5002 REM SUBROUTINE TO REJECT TARGET DEFECTS 
5005 REM 
5010 rRINT\PRINT 'DIGITIZE CRT TARGET DEFECTS 25 TIMES' 
5020 PUT 'DIG DEF.25' INTO ØO.LA.SA 
5030 PUT 'READ DEF' INTO ØO.LA.SA 
5040 GOSUB 4000 
5050 IF EÍ>1 THEN 5060\RETURN 
5060 DELETE DF 
5070 INTEGER DF<SIZ(0Q)-1) 
5080 DF-OQ\RETURN 
6000 IF F2=l THEN 20000\DELETE A.P\OVERLAY PXO:'STOREl.PAS' 
6005 r2=l\F3-0\F4=0\F5=0\G0T0 20000 
6010 ir F3=l THEN 20000\DELETE A,B.C\OVERLAY DXO:'STATSl.BAS' 
6015 F3=l\F2-0\F4=0\F5=O\G0T0 20000 
6020 IF F4=l THEN 20000\DELETE A,B,C\OVERLAY DXO:'READl.BAS' 
60.5 F4=l\r2»0\F3-0\F5=0\G0T0 20000 
6030 IF rs-l THEN 2û0O0\DELETE A,P,C\OVERLAY PXO:'GRAPHl.PAS' 
6035 F5»1\F2-0\F3-0\F4=0\G0T0 20000 
6110 STOP 



6500 
6510 
6520 
6530 
6540 
6550 
6560 
6570 
7000 
7010 
7020 
7030 
7040 
7050 
7500 
7510 
7520 
7530 
7535 
7540 
8000 
8050 
8060 
8070 
9000 
9010 
9020 
9030 
9040 
9050 
9060 
9070 
20000 
20010 
20020 
2C030 
20040 
20050 
20060 
20070 
20080 
20090 
20100 
20120 
20130 
20140 
20150 
10160 
20170 
:0180 
2o:vo 
20200 
20210 
2'̂ 220 
2y??0 
30000 
30COÔ 
30010 

DXI:DATACQ.PAS 
REM ROUTIHE TO READ CAMAC 32 CHANNEL ADC 
PRINT 'ENTER C R A T E •'I\INPUT C 
PRINT 'ENTER SLOT •'»\INPUT S 
IF r=l THEN Al=59392-fS«32 
IF C'2 THCN Al=60416+S«32 
IF C>»3 THEN A1-49152+(C-3)«1024 
IF C>"10 THEN 6510 
IF S:23 THEN 6510\GOTO 1000 
PMNT 'ENTER CHANNEL •'\F=0\INPUT D 
IF D 32 THEN 7000\IF D>=17 THEN 7020\A1=A1+(D-1)«2\G0T0 7030 
A1=A1-KD-17)«2\F = 1 
fUTlOC BlrF\GETLOC Al ,V\V=V/4096«10-5 
PMNT 'CHONNEL • ' ; D Í ' V»';V;' V O L T S ' 
GOTO 1000 
DIM N(32)\F=0\FOR 1=1 TO 32 
IF I,>=17 THEN F = 1\IF 1 = 17 THEN Al=Al-32 
PtJTLOC Bl,F\r,ETLOC Al ,M\N( I )=M/4096«10-3\A1=A1 + 2\NEXT I 
P R I N T -ALL 32 CHAfn^ELS HA'JE PEEN READ.VALUES STORED IN N(l)-N(32> 
F K i: = l 70 32\fRlNT 'N'f K; ' = ';N< K ) \NEXT K 
IF C3i='A' THEN 1000\RETURN 
FRINT B2Í\PRINT "ENTER OPERATOR'S NAME:-*;\INPUT N1«\G0T0 1000 
f'RINT b2$\FRINT 'LISTENER ADLiKESS'; \INPUT Cl 
PRIN7 'ScCONfiARY ADDKESS' ;\INPUT C2 
SîFLIN 00,'IFC'\SIFCOM 00,C1,C2,'SDC'\G0TO 1000 
GIFES 00,E2 
GOTO E2 OF 9020,9030.9020,9030,9020,9030,"^O^O 
FRINT 'DMA ERr<0R' 
GOTO E2 OF 9050,9040,9050,9050,9040,9040 
Pí, INT 'URITE ERROR' 
GOTO E2 DF 9070,9070,9070.9060,9060,9060 
FfxINT 'UMTE TIMING ERROR' 
RETURN 
KEM 
REM 
KEM 
REM 
KEM 
REM 
REM 
KEM 
REM 
f-EM 
REM 
KEM 
KEM 
KEM 
REM 
REM 
F.EM 
KEM 
REM 
(-FM 
REM 
RE.1 
PFINT 
f RINT 
ONERR 
OPEN 

P«9» 4 

Pl» 'PAfkAMETER PILR'J\INPUT 
Cií'UCR 20 H' 
AR GOTC 30190 

•1 AS D X 0 : P 1 » FOR R E A D \ L 2 = 0 

file:///NEXT
file:///INPUT
file:///G0TO
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DXllOATACQ.BAS Pa9» 3 
30020 READ •1,H«\PRINT H»\L2=L2-H 
30030 EOF •l GOTO 30050 
30040 GOTO 30020 
30050 CLOSE •1\PRINT CiJ'MON H' 
30060 PRINT Ciî'FOR Y'\PRINT Cil'JUM' 
30070 PRINT 'MAKE CHANGES NOU THEN AN3UER (Y/N)' 
30000 PRINT 'SAVE NEU FILE';\INPUT Hi\PRINT Ci»'FOR N' 
30090 IF SEG(Hi,l»l)<^'Y' THEN 30140\PRINT 'NEU NAME'»\INPUT P2» 
30093 IF Pl»^>P2i THEN 30100\CANCEL DX0:P1» 
30100 OPEN »1 AS LX0:P2» F R URITE INTO 5 
30110 PKINT CÍ;'PRO io/?/'\F iNr CÍ;'PUF'\PRINT CÍ;'SEN' 
30120 F R 11=1 TO L2\INPUT Hi\UKITE «1,H«\NEXT 11 
30130 GOSUB 30150\CLOSE «1 
20140 IF Cli='STO' Tf<EN KETUKN\GOTO 1000 
30150 PKINT CÍf'REP 00'\FOR 15=1 TO 150\INPUT Hi 
30160 IF SEG(Hi»l,4)=CHR(33)X'ANS' THEN 30180\NEXT 15 
30170 PRINT 'NO REPLY FF-OM 4025'\G0T0 1000 
30180 rKINT C$;'BUF N'\PRINT Ci;'PRO'\PRINT 'END US'\A7=0\RETURN 
30190 PRINT CÍ.'MCN H'\CLOSE «1\IF AR(0)=0 THEN ONERR RETURN 
30195 IF AR(0)<>30010 THEN 30210 
30200 PRINT Pl$;' DOES NOT EXIST'\GOTO 1000 
30210 PRINT CHR(AK(1));AR<2)Í'EKKOR IN LINE'!AR(0)\GOTO 1000 

file:///PRINT
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STOHEl.BAS 

3T0RE1.BAS is overlaid on lines 20000 to 20260 when the 

"store" cominand is executed. It stores 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. 

LINZS 

20000 to 20070 

20080 to 20090 

20110 to 20160 

20180 to 20260 

PURF0S2 

Cbtain the time from systsm clock; assem-

ble data file name in the form of YY::!DD. 

ohtv; print parameter file in -.vorkspace 

of 4025. 

Asscrable the first line of data header; 

check error; go to error handling routine 

if error occurs; ask for parameter file. 

Asscrable data file and store it on data 

disk; print messaî e after finished. 

:::rror handling routine. 



k 

12-DEC-80 01:11 COPTION 1» LPRINT V5:BB 3 
DXi:STOREl.BAS Paae 1 

20000 
20010 
20020 
20030 
20040 
20050 
20060 
20070 
20000 
20090 
20100 
20110 
20120 
20130 
20140 
20150 
20160 
20170 
20180 
20190 
20200 
20210 
20220 
20230 
20240 
20250 
20260 

TIME T1$\IF S5<9 THEN 20060\IF S3>99 THEN 20180\A7-0 
S4=S3/10\S6-ITP<S4)\IF S6-1 THEN S7=49\IF S6-2 THEN S7=50 
IF S6-3 THEN S7-31\IF S6-4 THEN S7-32\IF S6-3 THEN S7=53 
IF S6-6 THEN S7=54\IF S6=7 THEN S7=55\IF S6-8 THEN S7=56 
IF S6=9 THEN S7=57\Sa»<S3-S6«10)+4a 
B9$=CHR(48)»CHR(S7)tCHR(S8>\G0T0 20070 
B9$=CHR(48)XCHR(48)tCHR(48+S5)\REM B9$=SH0T • 
F$=P8«t'.'lB9i\G0SUB 30000 
A2«='100O 't'DATE 'tB8$t' , 't'TlME 'tSEG(Tl$,1,5)»' , ' 
A3$-'SH0T • 'tEt9$«' , 't'OPERATOR ' tNl$\A4$=A2$ tA3$ 
ONERR AR GOTO 20190\PRINT 'ENTER PARAMETER FILE'S NAME')\INPUT Pl$ 
OPEN «1 AS DXO:PI» FOR READ 
OFEN «2 AS DX1:F» FOR URITE\URITE «2,^4» 
F R J=1 TO 30\READ «1,A1$\URITE «2,Al$\NEXT J 
UKITE «2,C,SC,HC$,VC» 
CLOSE «l\CLOSE «2 
PKINT F$;' STORED ON DXl:'\S5=S5+1 
ONERR\GOTO 1000 
PKINT B2$\PRINT\PRINT '« OF SHOOTS STOKED EXCEEDED 99' 
CLOSE ALL\IF AR(0)=0 THEN ONERR RETURN 
IF AR(1)<;>ASC('P') THEN 20230\IF AR(2) = 11 THEN 20240 
IF AR(2)=16 THEN 20240 
IF AR(2)=5 THEN 20250\IF AR(2)=12 THEN 20260 
PRINT CHR(AR(1) ) ;AR(2)fc'EfîR0R IN LINE ' ; AR< 0 ) \GOTO 20170 
PRINT 'NOT ENÛUGH ROOM ON DXi:'\GOTO 20170 
PKINT F$;' ALREADY EXISTS ON DATA DISK'\GOTO 20170 
PRINT F$)' ALREADY OPEN'\CLOSE ALL\GOTO 20170 

file:///GOTO
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GRAPHl.BAS 

GRAPHl.BAS is overlaid on lines 20000 to 20260 when 

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

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

minal. Up to three graphs can be plotted. 

LINE PURFOSS 

20000 to 20010 

20010 to 20030 

20040 to 20050 

20060 to 20070 

20090 to 20180 

20190 to 20200 

20210 to 20220 

20230 to 20260 

Prepare workspace of Zf025 for plotting 

graphs; delete old waveforms and array. 

Accept input from operator. 

Define waveform V.'D; initiate error 

checking and error handling routine. 

Read data file from data disk; put 

waveform data in V/D. 

Plot data curves in workspace according 

to their order. 

Heturn control to monitor after finished 

plotting; return to main program. 

Program messa^es. 

Error handling routines. 
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12-DEC-80 01109 COPTIOM X» LPRINT V3:BB 3 
DX1:GRAPH1.BAS Paaa 1 

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 

PRINT C»I'U0R 23'\PRINT C»»'0RA 1»33'\A7-1 

A9-0\DELETE A»UA»B»UB»C»UC 
PRINT 'DATA FILE'»\INPUT Gl» 
IF G1»-'ST0P' THEN 20190 
UAVEFORM UD IS D(511)»SD,HD»»VD« 
ONERR AR GOTO 20240 
OPEN «1 AS.DXI:GI» FOR READ 
FOR I-O TO 30\READ •1»G$\NEXT I 
READ •1,D,SD,HD$,VD$\CL0SE •l 
IF A9O0 THEN 20110\IF A7=l THEN 20110 
PRINT C$»'UOR 25'\PRINT C»;'GRA 1»35'\A7-1 
PRINT C»l'SHR'\PRINT C$;'UOR H' 
IF A9O0 THEN 20140\VIEUP0RT 200,800,580,760\SETGR VIEU,TICS 2,2,3,3 
GRAPH UD\KESETG\MOVE 820,670\PRINT G1$\G0T0 20200 
IF A901 THEN 20160\VIEUP0RT 200,800,320,500\SETGR VIEU,TICS 2,2,5,3 
GKAPH UD\RESETG\MOVE 820,410\PRINT G1$\G0T0 20200 
IF A902 THEN 20180\VIEUP0RT 200,800,60,240\SETGR VIEU,TICS 2,2,5,5 
CKAPH UP\RESETG\MOVE 820»150\PR1NT G1$\G0T0 20200 
G TO 20020 
PKINT C$í'MON H'\DELETE D,UD\ONERR\G0T0 1000 
IF A9-2 THEN 20190 
PRINT C$;'MON H'\PRINT 'TYPE STOP AFTER DATA FILET' 
PRINT 'IF NO MORE GRAPH TO PLOT' 
A9=A9+1\A5=1\G0T0 20020 
CLOSE «1\IF AR(0)=0 THEN ONERR RETUKN\IF AR(0)<>20030 THEN 20260 
PRINT -CHR(AK(1));AR(2);'EKkOR IN LINE'fAK<0)\GOTO 20190 
PRINT Gl$;' DOES NOT EXIST'\GOTO 20190 
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STATSl.BAS 

STATSl.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 íf025 terminal. 

LINES 

20070 to 20090 

20100 to .20200 

PURPOSE 

Define the string array ERS; assign 

status code messages to ERS. 

Read status register of the 7912AD, 

decode the content, print messages and 

return to main program. 



G^ 
y ^ 

12-DEC-80 01:10 COPTION 1» LPRINT V3:BB 3 
DXi:STATSl.BAS P.a* 1 

20000 REM ROUTINE TO READ THE STATUS REGISTOR OF THE 7912AD 
20010 REH 
20020 REM 
20030 REH 
20040 REM 
20050 REM 
20060 REM 
20070 DIM ER»<4)'\ER$(0)-'ILLEGAL CODE FOR 7912AD'\ER$( 1) -'COMMAND ERROR' 
20080 ER$<2>-'EXECUTI0N ERROR'\ER»(3)-'INTERNAL ERROR' 
20090 ER»(4>-'P0UER FAIL ERROR' 
20100 GETSTA 00,ST ,TA, SAWARTST ST»'20'»6Z\IF BZ-1 THEN PRINT 'DEVICE BUSSY' 
20110 VARTST ST»'100',B2\IF B2-0 THEN 20200\PRINT 'SERVICE REOUEST' 
20120 VARTST ST»'40',B2\IF P2-0 THEN 20140\M8-ST-ITP(ST/8)«8 
20130 IF M3>4 THEN M8=0\PRINT EK$<M8) 
20140 VARTST ST»'200',B2\IF B2=0 THEN 20160\PRINT 'REMOTE REQUEST' 
20150 KEM GOTO TO SUBROUTINE TO REA FRONT PANEL\GOTO 1000 
20160 VARTST ST,'1',&2\IF E<2=0 THEN 20170\PRINT 'POUER UP'\GOTO 1000 
20170 VARTST ST,'2',B2\IF P2=0 THEN 20190\PKINT 'OPERATION COMPLETE'\GOTO 1000 
20180 VAKTST ST»'357',P2\IF B2=l THEN 20190\PRINT 'NO CONDITION'\GOTO 1000 
20190 PRINT ER$(0)\GOTO 1000 
20200 PRINT 'NO SEKVICE REQUEST'\GOTO 1000 

file:///GOTO
file:///GOTO
file:///GOTO


READl.BAS 

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

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

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

response to the Read Command. 

LINES PURPOSE 

99 

20120 

20130 

201ifO 

20150 

20160 to 20230 

Delete old arrays and waveforras. 

Ask for data file. 

Define new waveform V/D. 

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. 

202/fO to 20260 Error handling routine. 



ICO 

12-DEC-eO 01:13 COPTION 1* LPRINT VS:BB 3 
DX1!READ1.BAS P.a. 1 

ROUTINE TO READ UAVEFORH DATA tPRINT PARAMETER FILE IN MONITOR 
AND PLOT UAVEFORM IN UORKSPACE 

20000 REH 
20010 REH 
20020 REH 
20030 REH 
20040 REH 
20050 REH 
20060 REH 
20070 REM 
20080 REM 
20090 REM 
20100 REH 
20110 KEM 
20120 DELETE A»UA»B»UB»C,UC 
20130 PRINT B2»\PRINT 'DATA FILE'»\INPUT E» 
20140 UAVEFORM UD IS D(S11)»SD»HD»»VD» 
20150 ONERR AR GOTO 20240 
20160 OPEN «1 AS DX1:E» FOR READ\PRINT C»I'U0R 25' 
20170 PRINT C»;'MON H'\FOR I-O TO 30\READ •1,G$\PRINT G$\NEXT I 
20180 READ •1,D,SD,HD»,VD$\CL0SE •1\PRINT C»»'ERA U' 
20190 PRINT C»;'UOR H'\PRINT C$»'GRA 1,35'\PRINT C»;'SHRINK'\A7-1 
20200 KESETG\MOVE 820»400\PRINT E» 
20210 VIEUPORT 200,BOO»200»600\SETGR VIEU 
20220 GRAPH UD\PRINT C»;'MON H' 
20230 DELETE D,UD\ONERR\GOTO 1000 
20240 CLOSE ALL\IF AR(0)=0 THEN ONERR RETURN\IF AR(0)<>20160 THEN 20260 
20250 PRINT E»»' DOES NOT EXIST'\GOTO 20230 
20260 PRINT CHR(AR(1))»AR(2)»' ERROR IN LINE';AR(0)\GOTO 20230 
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CREATS.BAS 

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

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

creating a directory area and three files. These files are 

"TITLS.TXT", "i:uTIA.LIZ" and "CATALC.Q", and are located on 

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

files. 

Li:i5S FURPC3S 

10 to 30 Prograra message; ask operator's decision. 

kO Initialize disk in drive 1 ÍLIG.) 

50 Check date; stop if date not set. 

60 .Ynter disk sequence number; stop program 

if less than or equal to zero. 

90 to ICOO Create a one block INITIA.LIZ file; 

enter the raessage, "Zr'íPTY DATA DI3C" 

110 to 1/fO Create an 8 block CATALC.CI file filled 

'.vith "»" characters. 

150 AGsemble disk title DAT:':::.': .vhere ::x 

is the disk sequence nurr.ber. 

160 to 2^0 Create a one block TITLE. ::'£ file 

containing the disk titie, cequcnce 

number, and comment entered by oreratcr. 

250 Delete the old :ATAL0.3 to create 3 

blocks of free cpace betv/een the i::iTI.-

LIZ and TirLS.T^C fLles. 

260 to 290 Treate a new 2 block ArALJ.-i :ile m 

the 8 blocks o: erapty .:racj; er.tor t:-.e 
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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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12-DEC-80 00:S9 COPTION I, LPRINT V3:BB 3 
DXirCREATE.BAS Paaa 1 

10 PRINT 'THIS PROGRAH WILL CLEAR THE DIRECTORV AND CONTENTS OF DXi:' 
20 PRINT 'ARE YOU SURE THAT YOU UANT TO INITIALIZE DXi: (Y/N)' »\INPUT M» 
30 IF SE0<M»»1.1)-'Y' THEN 40\ST0P 
40 ZERO DXi: 
30 DATE D»\IF D»<>' ' THEN 60\PRINT 'SET DATE'\STOP 
60 PRINT 'ENTER DISC •<JUST THE NUMBER)'»\INPUT N\IF N>0 THEN 80 
70 GOTO 310 
80 PRINT 'PLEASE UAIT 25 SECONDS' 
90 OPEN »1 AS DXi:'INITIA.LIZ' FOR URITE INTO 1 
100 URITE •l^' EMPTY DATA DISC ',0\CLOSE •l 
110 OPEN •l AS DXi:'CATALO.G' FOR URITE INTO 8 
120 FOR 1=0 TO 53 
130 A$-'«««««»««**«x*«>««>»«««««««««««««««*«««««>*««<»«»«««««<>>*t««*«' 
140 URITE •1,A»\NEXT I\CLOSE •l 
150 T1$-'000'«STR(N)\T1$-'DAT'XSEG<T1»,LEN(T1$)-2»LEN(T1»)) 
160 PRINT 'ENTER COMMENTS FOR '»T1$»' ENDING UITH 'END' AS THE FIRST THREE' 
170 PRINT 'CHARACTERS OF A NEU LINE,THERE ARE 5 LINES FOR COM-ENTS' 
180 OPEN •l AS DXi:'TITLE.TXT' FOR URITE 
190 URITE «1»T1$»' INTIALI2ED ON ' »D$\L-0 
200 INPUT L$\IF L$-' ' THEN 230\IF L$='END' THEN 240 
210 URITE tl^L^^L^L+l^IF L=4 THEN PRINT 'THIS IS THE LAST LINE FOR COMMENTS' 
220 IF L=5 THEN 240 
230 GOTO 200 
240 CLOSE «1\PRINT 'INITIALIZATION OF ';T1$»' IS COMPLETE' 

250 CANCEL DXi:'CATALO.G' 
260 OPEN «1 AS DXi:'CATALO.G' FOR UKITE INTQ 2 
270 URITE •l^'DATA ON THIS DISC HAS NOT BEEN CATALOGED' 
280 POR 1=1 TO 12\URITE •l^' 
290 NEXT I\CLOSE •l 
300 PRINT 'ENTER -1 FOR NEXT DISC • TO EXIT PKOGRAM'\GOTO 60 
310 CLOSE ALL\PRINT 'FINISHED'\STOP 
320 END 

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

CATDIR.BAS is used at the end of a data run to enter 

new data file information into CATALO.G 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. 

LI:JSS PURPOSZ 

10 to 70 Define B3="r.SLL", C13="DX1: CATALO.G"; 

check "CATALC.G" to determine if it 

hao been cataloged before; input r:eGsage. 

30 to 100 Znter "Y" to continue, ':;' to abort 

program. 

110 to 220 Obtain directory information and put 

it in a tomporary file "DI.^TCT.niF"; 

Orsanize the inforrr.ation in "DI.?^C. TÎ!F" 

and store in "'JATALO.]"; Celetc - n ~ T l"r^'V _/ » - ' ^ : . . . / 1 . . 

T:-:F" . 

240 to 250 Tnter "Y" to rrint catalc^, "*:" to 

Gtop rrogrojTi. 

260 to 330 -'̂ead and aGcemble fiie-i "TIiTS. .i'::" 

and "TArALC. :•"; print thcze fiie.3 on 

tl:e /iC25 ter-i:.5l. 
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12-DEC-BO 01:00 COPTIOM I, LPRINT V3:BB 3 

DXi:CATDIR.BAS Pata 1 

10 B»-CHR<7)t'«« UARMING-'\C1»-'DX1ÎCATAL0.0' 
20 OPEN »1 AS DXi:'CATALO.O' FOR READ 
30 READ •l^A^^IF SEG(A$»1,4)-'DATA' THEN 100 
40 PRINT B»»'THIS DISK MAY HAVE BEEN CATALOGUED BEFORE' 
50 PRINT ' THE FIRST LINE OF '»C1»»' IS~' 
60 PRINT A» 
70 PRINT 'DO YOU STILL UANT TO CATALOGUE IT <Y/N>'» 
80 INPUT L»\IF SEG<L»»1»1)-'Y' THEN 100\IF SEG(L»»1»1>-'N' THEN 240 
90 CLOSE ALL\STOP 
100 CLOSE 91 
110 DIR DX1:T0 DXO:'DIRECT.TMP' 
115 CANCEL DXi:'CATALO.G' 
120 OPEN »2 AS DX0:'DIRECT.TMP' FOR READ 
130 OPEN ê3 AS DXi:'CATALO.G' FOR URITE INTO 7 
140 KEAOU •^^Al^-^O 
150 E»=' ' 
160 READU «2,G$«1 . 
170 IF ASC(G$>=0 THEN 220\IF ASC<G»)-10 THEN 210 
180 E$=E»tG»\COTO 160 
190 URITE #3,E$\G0T0 150 
200 GOTO 90 
210 E$=SEG(E$,2rLEN(E$>-l)\G0T0 190 
220 CLOSE ALL\CANCEL DXO:'DIRECT.TMP' 
230 PRINT 'THIS DISK HAS BE CATALOGUED' 
240 CLOSE •1\PRINT 'DO YOU UANT TO HAVE THE PRINT OUT OF THE CATALOO (Y/N)'» 
250 INPUT L1$\IF SEG(L1$,1»1)='N' THEN 90 
255 FOR 1=0 TO 4\PRINT\NEXT I 
260 OPEN •l AS DXi:'TITLE.TXT' FOR READ 
270 EOF •l GOTO 290 
275 KEAD »1,F$,G$.H$\PRINT F$ÍG$;H» 
280 KEAD •1,F$\PRINT F$\GOTO 280 
290 CLOSE •1\PRINT\PRINT 
300 OPEN ^2 AS DXi:'CATALO.G' FOR READ 
310 EOF «2 GOTO 325 
320 READ «2,I$»J$\PRINT 1$»' ';j$\GOTO 320 
325 FOK 1=0 TO 4\PRINT\NEXT I 
330 CLOSE «2^0010 90 
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FILTRl.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 

performed. This program first displays the frequency spec-

trum of the data in the v/orkspace of the 4025. The operator 

can then choose the upper and lov;er frequency limits. Both 

the original and filtered signal are displayed on the screen 

of the /f025 terminal. 

LINES PURPOSE 

10 to kO Define four v/aveforms, AA, BB, CC, and EE. 

50 5:nter data file. 

60 to 90 Read data from data disk; perform the 

Fast Fourier Transform; results are 

stored in BB and ::C. 

100 to 160 Convert BB and CC into polar coordinates; 

store result in E3; plot BE, v.'hich is the 

frequency spectrum array, in the •.vorkcpaco; 

oerform r'ast Fourier Transform â âin on AA. 

170 to 250 Snter upper and lower cutoff frecuenciec. 

260 to 270 Assign zero values to the undesired 

frequency components. 

280 Perform inverse Fast Fourier rranGforn. 
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290 to 370 piot both the original signal and the 

filtered signal in the workspace. 

390 to 400 Repeat the process if "Y" is entered. 
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12-DEC-80 01107 COPTIOM 1» LPRINT V3:B1 3 

DXlt FILTRl.BAS P.9. 1 

10 
20 
30 
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 

UAVEFORM AA IS A(S11>»DA»HA».VA» 
UAVEFORH BB IS B(256).DB,HB»»UB» 
UAWEFORM CC 13 C(256)»DC,HC»»VC» 
UAVEFORM EE IS E(3ll),DE»HE»»VE» 
PRINT 'DATA FILE'>\INPUT F$ 
OPEN »1 As DXI:F» FOR READ 
FOR I-O TO 30\READ •1,G$\NEXT I 
READ •1»AA\CL0SE •1\GF-0 
RFFT AA,BB»CC 
POLAR BB,CC 
PRINT CHR<33)»'U0R 23'\PRINT CHR(33)»'GRA 1»33'\PRINT CHR(33>»'SHR' 
PRINT CHR(33)»'U0R H' 
VIEUPORT 2 0 0 , 8 0 0 , 2 0 0 , 6 0 0 \ S E T G R UIEU,GRAT 2 ,2 \GRAPH BB 
KESETG\MOVE 8 2 0 , 4 5 0 \ P R I N T 'FREO SPECTRUM OF'\MOVE 8 2 0 , 4 2 0 \ P R I N T ' 
PRINT C H R ( 3 3 ) » ' M 0 N H ' 
RFFT AA,BB,CC 
PRINT 'ENTER UPPER CUTOFF FREQ IN KHZ»-1 FOR HIGH PASS' 
INPUT U 
PRINT 'ENTER LOUER CUTOFF FREQ IN K H Z . - l FOR LOU PASS' 
INfUT L 
IF U=-l THEN 2 4 0 
U1=U«1000/DB 
FOR I - U l TO 2 5 6 \ B ( I > = 0 \ C ( I > = 0 \ N E X T I 
I F L — 1 THEN 270 
L1=L«1000/DB 
FOR 1=0 TO L1\B(I)=0\C(I)«0\NEXT I 
IF U=-l THEN IF L—1 THEN 170 
RFFT EE,BB,CC»'INV' 
I F G F O l THEN 3 1 0 \ P R I N T C H R ( 3 3 ) ; ' E R A U ' \ P R I N T CHR(33>I 'GRA 1 , 3 5 ' 
GOTO 320 
PRINT CHR<33>»'GRA 36»71' 
PRINT CHR<33>»'SHRINK'\PRINT CHR(33>;'U0R H' 
VIEUPORT 200,800,500,760\SETGR UIEU,GRAT 2,2\GRAPH AA 
VIEUPORT 200,800,80,320\SETGR VIEU,GRAT 2,2\GRAPH EE 
RESETG\MOVE 820,280\PRINT 'UPPER CUTOFF'\MOVE 820,260\PRINT Uí nZ' 
MOVE 820,240\PRINT 'LOUER CUTOFF'\MOVE 820,220\PRINT L^'KHZ' 
MOVE 820,620\PRINT F» 
PRINT CHR(33);'M0N H'\GF=1 
PRINT 'DO YOU UANT TO TRY OTHER FREQUENCIES Y/N';\INPUT 0» 
IF Q$='Y' THEN 160 
STOP 

IF» 



ANALYS.BAS 119 

This program allows the operator to plot up to five 

data waveforms on the same coordinate axes. It also takes 

the Ist and 2nd integral and derivative of the stored data, 

The peak value of a waveform can be found by executing the 

"FZAK" command. 

LINES 

10 

500 to 506 

510 

520 to 560 

1000 to 1050 

1500 to 1520 

2000 to 2080 

2500 to 2580 

10000 to 10040 

26000 to 26210 

PURPOSE 

Define string variables CS and B23. 

Snter stop, plot commands or data file. 

Initiate error handling routine. 

Define v/aveform functions; read data 

file and print data header in monitor. 

Accept "PEAK", "INTEGRATE" and "DIFF':KZN-

TIATE" commands. 

Execution of "P2AK" command. 

Flnter Ist or 2nd integral; perform 

integration on data; plot tho result in 

v/orkspace. 

Snter Ist or 2nd derivative; perform 

differentiation on data; plot the recult 

in v/orkspace. 

Plotting subroutine 

;efine the necescary v/avefor.'ns for " r^T (̂* "•• 

30000 to 31000 

coramand (maximum 5 v.'aveforms); â k for 

data files names; read data dirk; Gtore 

in waveform arrays; plot all data curve 

on the same set of coordir.ate axeG. 

Error handle routine 
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12-DEC-80 01:02 COPTION I. LPRINT V 3 : B B 3 

DX1:ANALYS.BAS Pa»9 1 

302 
505 
506 
510 
520 
522 
523 
530 
540 
550 
560 
1000 
1010 
1020 
1030 
1050 
1500 
1510 
1520 
2000 
2010 
2020 
2030 
2040 
2065 
2070 
2080 
2500 
2510 
2530 
2540 

lí'PLOT' TO PLOT ORAPMS* 

2000 
25000 

10 C»-CHR(33>\B2»-CHR(7) 
500 PRINT 'TYPE 'STOP' TO HALT PROGRAM, 

PRINT 'DATA F I L E S ' I \ I N P U T E » \ I N « 0 

IF E»-'STOP' THEN STOP 
IF E»-'PLOT' THEH 26000 
ONERR AR GOTO 30000 
UAVEFORH UA IS A(S11)»IA,HA»»VA» 
UAVEFORH UB 18 B(311)»IB»HB»»VB» 
UAVEFORM UC IS C(S11>»IC»HC».VC» 
OPEN »1 AS D X I : E » F O R READ\PRINT C » » ' U 0 R 23' 
PRINT C»»'MON H ' \ F 0 R I-O TO 30\READ • 1 , G » \ P R I N T G»\NEXT I 
KEAD •1»A»IA»HA»»VA$\CL0SE «1 
GOSUB 10C05\PRINT C$;'MON H' 
PRINT B2$\PRINT 'ENTER COMANDS' 
INPUT C2$\C2»-TRM(C2»)\C1$-SEG(C2$»1»3) 
IF C1»-'PEA' THEN 1500\IF Cl$='INT' THEN 
IF C1»-'DIF' THEN 2500\IF C1»-'CUR' THEN 
GOTO 1000 
LET M=MAX(UA) 

PRINT C»»'UOR H'\GOSUB 10035\PRINT 'PEAK VAL-'>M\PRINT C»»'MON H' 
GOTO 1000 
PKINT 'IST OR 2ND INTEGRAL71 OR 2'Í\INPUT IN 
IF IN>2 THEN 2000\IF IN<=0 THEN 2000 
UAVEFORM UB IS B(511>,IB»HB$,VB» 
INT UA,UB\IF IN=1 THEN GOSUB 10000\IF lN-2 THEN 2040\G0T0 2063 
INT UB,UC\G05UB 10000\G0T0 2065 
PKINT C»;'UOR H' 
IF IN=1 THEN PRINT 'IST INTEGRAL OF'\IF IN-2 THEN PRINT '2ND INTEGRAL OF' 
DELETE UA,UB,UC\GOTO 31000 
PKINT 'IST OR 2ND DERIVATIVEd OR 2)';\INPUT IN 
IF IN>2 THEN 2500\IF IN<=0 THEN 2500 
DIFF UA,UB\IF IN=1 THEN GOSUB 10000\IF IN-2 THEN 2540\G0T0 
DIFF Uti,UC\GOSUB 10000\GOTO 2565 
PMNT C»í 'UOR H' 
IF IN=1 THEN PRINT 'IST DIFF OF'\IF IN=2 THEN PRINT 
DELETE UA,UB,UC\GOTO 31000 
PRINT C$;'ERA U' 
PRINT C$;'GKA 1,35'\PRINT C»;'SHR'\PRINT C«;'UOR H' 
VIEUPORT 200,800,200,600\SETGR VIEU 
IF IN=0 THEN GRAPH UA\IF IN=1 THEN GRAPH UB\IF IN-2 THEN GRAPH UC 
KESETG\MOVE 850,380\PRINT E$ 
MOVE 820,420 
KETUKN 
DIM F<$(5)\PRINT\PRINT 'NO OF GRAPH' 
UAVEFORM UA IS A(511),IA,HA$,VA$\IF 

B(511),IB,HP$,VB$\IF 
C(511>,IC.HC$,VC$\IF 
D(511>»ID,HD$,VD$\IF 
E(511)»IE,HE$,VE» 

DATA FILES '\FOR 

2570 
2580 
10000 
10005 
10010 
10020 
10030 
10035 
10040 
26000 
26010 
26020 
26030 
26040 
26050 
26060 
26070 
26080 
26090 
26100 
26110 
26120 

2563 

•2ND DIFF OF' 

UAVEFORM 
UAVCFOKM 
CAVEFOKM 
UAVEPOKM 
PRINT h 

UB 
UC 
UD 
UE 

IS 
IS 
IS 
IS 

$\FKINT 

;\INPUT G\IF G>3 
G=l 
G = 
G = 
G = 

= 1 

= 2 
= 3 
= 4 

THEN 
THEN 
THEN 
THEN 

26060 
26060 
26060 
26060 

THEN 26 

TO G\INPUT B$(L)\NEXT 
FOR 1=1 TO G\OPEN •! AS D X 1 : B $ ( I ) FOR K E A D 

FOR J=0 TO 30\READ •1,A$\NEXT J\GOSUB 26140\CL0SE •1\NEXT 
PKINT C$;'UOR 25'\PRINT C$;'GKA 1,35'\PRINT C$;'SHR' 
VIEUPORT 200,800,200,600\SETGR VIEU,TICS 2,2,5,5 
rKlNT C$;'UÛR H'\GnSUB 26l70\fKINT C$»'MON H' 
DELEÍE A,UA,D,Uh,C,UC,D,UD,E,Ut\CÛTO 1000 

26130 
26140 
26150 
26160 
26170 
26180 
26190 
26200 
26210 
30000 
30010 
30020 
31000 

PRINT 
IF 1 = 
IF I-
IF 1 = 
IF 1 = 
IF I-
FOR I 
MOVE 
PKINT 
CLOSE 
PRINT 
PRINT 
PRINT 

'NO OF GRAHPS EXCEEDED 5,TRY AGAIN'\GOTO 

DXI:ANALYS 

26000 
,BAS Paa* 2 

THEN 
THEN 

READ 
READ 

READ «1,A»IA,HA»,VA$\IF 1=2 
READ •1,C»IC,HC$,VC$\IF 1-4 
READ •1»E»IE»HE$,VE$\RETURN 
GRAPH UA\IF 1=3 THEN GRAPH UA,UB\IF 
GKAPH UA,UB,UC,UD\IF 1-6 THEN GRAPH 

1 THEN 
3 THEN 
5 THEN 
2 THEN 
5 THEN 
=1 TO G\KESETG 
850,Al 
B»(I)\A1-A1-20\NEXT I\PRINT C»»'MON 
ALL\IF AR(0)-0 THEN ONERR RETURN\IF 
E»;' DOES NOT EXIST'\GOTO 31000 
CHR(AR(0))»AR(2);' ERROR IN LINE'iAR(0>\GOTO 
C»;'MON H'\GOTO 500 

«1 
• 1 

B,IB< 
D,ID< 

HB$ 
HD« 

,VB$ 
rVD$ 

1-4 THEN GRAPH UA,UB,UC 
UA,UB,UC,UD,UE\A1-500 

M'\GOTO 500 
AR(0)<>530 THEN 30020 

31000 

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

The CURFIT.BAS program takes 129 data points out of a 

waveform data sirray and performs the ieast square polynomial 

curve fit. Both the original curve and the fitted curve are 

plotted in the workspace for comparison (see Fig. 6.13f 14)» 

The coefficients of the polynomial are printed on the monitor. 

LIÎÎES 

10 

kO 

70 

80 

to 

to 

60 

160 

170 to 180 

200 to 310 

320 to 740 

750 to 1005 

1010 to 1100 

PURPOSS 

Clear all variables and arrays. 

Define the arrays for storing data points; 

assign 129 values to independent array X. 

Enter data file 

Assign waveforms V/D, '.'-T, WZ; read wave-

form data from data disk; extract 129 data 

points from waveform data. 

Enter order; -1 stop program. 

Find the coefficienta o(I) and T(I) required 

for solving the set of linear equations. 

Find the (C) matrix by poriorráng r̂ .atrix 

inversion: (3) (C) = (T) 

(C) = (T) (o)"^. 

Calculate the data array using tho expr?.:-

sion fCO = CQ H- CiX + C^X^ + ^.X". 

Plot the original data curve and t:-.e curve 

generated by the polynoziial expression in 

the v/orkspace of the 4025« 
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12-DEC-80 00133 COPTION 1» LPRINT V3:BB 3 

DXKCURFIT.BAS P . 9 * 1 

10 CLEAR 
20 PRINT 'POLYNOMIAL CURVEFITTINO ROUTINE»IT TAKES 129 DATA POINTS' 
30 PRINT ' THE HIGHEST ORDER IS 16' 
40 DIN Y1(128)»Z(128)»Z1(128> 
50 DIM T(50>»X(128>»Y(128>»S(50) 
60 FOR 1=0 TO 128\X(I>-I«.1\NEXT I 
70 PRINT CHR(7);'DATA FILE'»\INPUT E» 
80 UAVEFORM UD IS D(511)»SD,HD»»VD» 
90 UAVEFORM UY IS Y,SD,HD»,VD»\UAVEFORM UZ IS Z,SD,HD».VD» 
100 OPEN »1 AS DXI:E» FOR READ 

110 FOR 1=0 TO 30\KEAD •1,G$\NEXT I 
120 KEAD • 1 , D » S D , H D $ » V D $ \ C L 0 S E •l 

130 C1-CRS(D»0)\C1=ITP(C1)\J=0 
140 FOR I=C1 TO 511 STEP 4 
150 Y(J>=D(I)\J=J+1\NEXT I 
160 SD=SD«4 
170 PRINT CHR(7);'ENTER ORDER» -1 STOPS PROGRAM'»\INPUT M 
180 IF M — 1 THEN 1100\IF M-16 THEN 1110 
190 REM TO FIND THE COEFFICIENTS REQUIRED FOR SOLVINO THE SET OF EQUATION 
200 FOR K=0 TO 2«M\F0R 1=0 TO 128 
210 IF N=0 THEN X1=1\IF K=0 THEN 270 
220 IF K»l THEN S(K)=S(K>+X(I ) 
230 X1-X(I)\IF K=l THEN 280 
240 FOR J=l TO K-1 
250 X1=X1»X(I> 
260 NEXr J 
270 S(K)=S(K)+X1 
280 IF K M THEN 300 
290 T(K)»T(K)+Y(I)«X1 
300 NEXT I 
310 NEXT K 
320 KEM MATRIX INVERSION FOR THE S(40»40) MATRIX 
330 DIM 81(40,40) 
340 N^M+l 
350 FOR 1=1 TO N 
360 FOR J»l TO N 
370 Sl(I,J>=S<J+I-2) 
380 NEXT J\NEXT I 
390 I=1\NX=N+1\NY=2*N 
400 FOK J=NX TO NY\S1(I,J)-1 
410 I=I+1\NEXT J 
420 L=1\K=2 
430 XM=S1(L»L) 
440 FOR J=L TO NY 
450 S1(L,J)«S1(L»J>/XM 
460 NEXT J 
470 POR I=K TO N 
490 X2=S1(I,L> 
490 PUK J=L TO NY 
500 SI(I,J)=S1(I,J)-S1(L,J)«X2 
510 NEXT J\NEXT I 
520 L"-L + 1\K=K+1 
530 IF L-N 0 THEN 430\1F L-N-0 THEN 430 
540 L=N 
550 LZ=L-1 
560 FOR K-1 TO LZ 
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370 I-L-K DX1:CURFIT.BAS Paaa 7 
380 Y2-S1(I»L) 
590 FOR J-L TO NY 
600 S1(I»J)«S1(I,J)-S1(L,J)«Y2 
610 NEXT J\NEXT K 
620 L-L-1 
630 IF (L-1)>0 THEN 350 
640 FOR I-l TO N 
650 REM TO OBTAIN THE COEFFICIENTS C(I) OF THE PLOYNOMIAL 
660 DIM A(20,20),B(20,20)»C(20) rLUTNUMlAL 
670 Jl-1 
680 FOR J=NX TO NY 
690 A(I,J1)=S1(I»J)\J1-J1+1 
700 NEXT J\NEXT I 
710 J-1\F0R 1-1 TO N\B(I»J>-T(I-1>\NEXT I 
720 FOR I-l TO N\FOR K=l TO N 
730 C(I)=C(I>+A(I»K)*B(K»J) 
740 NEXT K\NEXT I 
750 REM R IS THE INDEPENDENT VARIABLE 
760 FOR Rl-0 TO 128\R=Rl*.l 
770 IF R—1 THEN STOP 
780 AA=C(1>+C(2)«R+C(3>«K«R+C(4)«R«R«R+C(3>«R«R«R«R 
790 BB=C(6>«K»R*R«R«R+C(7>«R«R«K«R«R«R+C(8)«R«R«R«R«R«R«R 
800 CC=C(9)«K«f;«R«K«R«R«R«R+C(10)«K«K«K«R«R«K«R«K«R 
810 r<D=C(ll)«K«K«R«K«R«K«K»K«R«R+C(12)«R«K«K«R«K«R«R«R»R«R»R 
820 EE=C(13)«R«K«K«K«R*R«K«R«K«K«R«R 
830 FF=C(14)«R«K«K«K«K«K«K«K«R«K«R«R«K+C(13)«R«R«R«R«R«R«R«R«R«R«R«R»R«R 
840 GG=C(16)«K«K«K«K«K«K«K«K«K«K«R«R«K«R«R 
850 HH=C(17)*K«K»K«R«K«K«K«R«R«K«K«K«R«R«R«R 
860 II=C(18)«K«K«K«R«K«K«R«R»K«K«K«K«K»K»K«R«R 
870 JJ=C(19)«R«K«K«K«K«K«K«K«K«K«K«K«R«K«K«K«R«R 
880 YY=AA+BB+CC+DD+EE+FF+GG+HH+II+JJ 
890 Z(K1)=YY\NEXT Rl 
900 C2=ITP(C1/4)\C3=C2«4\J=0 
910 FOR 1=0 TO C3 STEP 4\Y1(J)-D(I)\J-J+1\NEXT I 
920 J=.0 
930 FOR I=C2+1 TO 128\Y1(I)=Y(J>\J=J+1\NEXT I 
940 Y-Y1\DELETE Yl 
950 DELETE A,B,T 
960 J=0 
970 FOR 1=0 TO C3 STEP 4\Z1(J)=D(I)\J-J+1\NEXT I 
980 J=0 
990 FOR I=C2+1 TO 128\Z1(I)=Z(J)\J=J+1\NEXT I 
1000 Z=Z1\DELETE Zl 
1005 DELETE S,S1 
1010 PRINT CHR(33)»'U0R 23'\PRINT CHR(33)»'GRA 1,33' 
1020 PRINT CHR(33);'SHRINK'\PRINT CHR(33>í'UOR H' 
1030 VIEUPORT 200,800,200,600\SETGR VIEU.GKAT 2,2\GRAPH UY,UZ 
1060 RESETG\MOVE 820,400\PRINT E$\MOVE 810,350\PRINT M»'TH ORDER' 
1070 PKINT CHR(33>;'M0N H' 
1080 POR I-l TO N\PKINT 'C(';I-l;')-';C(I)\NEXT I 
1085 C=0 
1090 DIM S(50>,S1(40,40>,T(SO)»Z1(128),Y1(128) 
1095 GOTO 130 
1100 STOP 
1110 PKINT 'EXCEEDED THE HIGHEST ORDER'\GOTO 130 
11092 Z-0\S-0\S1-0\T-0\Z1=0\Y1-0 

file:///NEXT


APPENDIX B 

COMMANDS 

There are 17 commands recognized by the system. 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 

ACQUIRE 

CL2AR 

CRAT2 

DEFECT 

Read all 32 channels of the D'/M. 

Digitize waveform data with the 7912AD. 

Clear the 7912AD digitizer. 

Change crate address and subaddress. 

Digitize target defects on the 7912AD. 

DIFFERENTIATE Perform differentiation on waveform data. 

GRAPH 

HALT 

INTEGPATE 

PSAK 

PLOT 

NAME 

PARI4ETSR 

R.'̂AD 

CTATUS 

STORE 

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 

CHARACT2RISTICS OF THE OVERALL SYSTETÍ 

I. Speed 

• The speed of the v/hole system is limited by thc rjlowost 

device of the system. The major components of the system 

are: a. the 7912AD digitizer, b. the nP12050A optical 

data link and c. the PDP 11/34 computer systcm. 

The 7912AD works similar to an oscilloscope. The analog 

bandv/idth is dependent upon the vertical plug-in amplifier. 

With the 7A21N vertical plug-in installcd, a bandwidth of 

1 GHz is obtained. The 7B92A horizontal plug-in provides 

a maximum sweep rate of 500 ps/div. The plug-ins for the 

existing systera are 7A29 and 7B80, They provide a bandv/idth 

of 500 MHz and a maxiraum sv/eep speed of 1 ns/div, respectively. 

The 7912AD digitizes a v/aveform signal by v/riting the 

signal on a semiconductor target. Because the target is 

small, the v/riting beam need only be deflected over a small 

area (about 1.3 X 0.95 centimeters). r\irthcrmore, only the 

v/riting beam scans at high-velocity (typical speed is about 

8 div/ns); the reading beam scans more slowly. l'/hen the 

digitizod v/aveform is read by the read gun, the tarjet is 

scanned vcrtically by the reading beam in a 512 x 512 point 

format (Fig.7.1). These data are stored in the local mcr.ory 

of the 7912AD. The time required to read and store a wavcform 

in the 7912AD memory is approximately 16.4 milliscconds. 

Data are transfered from the 7912AD to the PDP 11/34 through 

the lEEE 488 interface at a maximum rate of 710 k-bytcs/sccond. 

125 



126 

BETRACE 
TOTOPOFTARGET 

S12 POINTS 
SAMPLED_ 
ON EACH 

VERTICAL SCAN 

REAO BEAM 
PATH 

512 H0RI20NTAL 
AODRESSES ON 

TARGET 

Fig. 7.1 Scanning of the Target by the 

Reading Beam 
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To transfer a waveform consisting of IO24 data points (512 

vertical and 512 horizontal) takes a maximum time of 3 

milliseconds. The digitizer data transfer time (T...) is 
ddt 

calculated as follows: 
m _ 1024x2 ^.TT. , , 
"•ddt " 710 miiiiseconds (required two bytes to represent 

a data point) 

= 2aQQ railliseconds. 

Data are then stored in the MOS meraory of the PDP 11/34. 

The typical access time of the MOS memory in use is about 

400 ns; therefore, it recuires about .8 millisecond to store 

the v/aveform data into the computer raemory. 

^ms = ^^^ ^ 1^"^ X (1024 X 2) seconds 

= 8.192 X 10"^ seconds 

= .8192 milliseconds 

(T^g = memory storage time) 

The longest tirae required is the time needed to store tiie 

data from meraory on the floppy dick, because the average 

access tirae is 4S3 milliseconds. Gince the naximur. data 

transfer rate of the HP I205CA optical data link is 2C,CGG 

bytes/Geconds, the maximura data transfer ti.-Tio ic: 
T̂ ^̂ - = '^^în ^ ^ railliseconds odt 20 

= 102.4 railliseconds (̂ ^̂4.= optical data transfer tirr.e). 

lased on the above calculations, the addition of the r:12G;CA 

slov/s the system by a factor of JC, but it áo-^z not aiTect 

the speed of storing data because the I/O tir.e of the flopry 

disk is about 4 times longer than the data tran.̂ for ti-̂'.o of 

the optical data link. The followinj sunmarize.i tho ^p-od 

performance of the system. 



Device 

TEK 7912AD Digitizer 

CPllOO lEEE 488 interface 

PDP 11/34 MOS Memory 

RXOl Floppy Disk 

128 

Chcuracterics 

typical writing speed 8 division/ 

nanosecond, approximately 16.4 ̂is 

per v/aveform to read and store in 

local memory. 

710 kilobytes/second maximum 

data transfer rate. It takes 

approximately 3 milliseconds to 

transfer a v/aveform. 

Typical access time is 400 ns. 

It takes approximately 1 railli-

second to store waveform data. 

It takes approximately Zf83 

milliseconds to complete its 

storage operation. 

The raaximura data transfer rate 

is 20k-bytes/.^econd. It takes 

about 102 railliseconds to com-

plete the data transfer per 

waveform. 

II. Resolution 

Since the target array is 512 x 512, it requires 9 bits 

to represent 512 positions. The v/aveform data are stcred in 

a 10 - bit word memory. The raost significant bit is used a.:; 

a flag. V/hen this flag is set, it indicates that the number 

is a target defect instead of a valid data point. :he othor 

nine bits represents the physical position of the .3ignal on 

the target. 

HPI2O5OA Optical data link 
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III. Accuracy 

The Accuracy of the digitizer depends mainly on the 

vertical plug-in araplifier. 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 v/here the binary data arc 

processed and converted to a floating point nuraber array. 

Plgures 1.2 and 7*3 show a porticn of the raw data orray and 

a portion of the processed array. Thc rav/ data array consists 

of 9 bit binary nurabers reprecented in decimal r.urabers, v/hile 

the processed data array consists of floating point nurabcrs 

v/hich can be expressed as a decimal value ranging from 

+1.70141 38 to -1.701411^-38. 
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