HPGRAFIK

User manual for the program «HPGRAFIK»
Version 2018

Hans Ulrich Schmidt, DJ6TA, 53123 Bonn

English translation : J. Dulongpont



Content:

1. Introduction

2. Features of the HPGRAFIK program
3. The HPGRAFIK user interface

3.1. HP BASIC user interface
3.2. Program start, start menu
3.3. Selection menu

3.3.1. Selection menu in full screen
3.3.2. Multi-column selection menu

3.4. Change menu / input menu

3.4.1. Input menu with full screen width
3.4.2. Input menu with small input fields

3.5. Single line entry screen
3.6. Editor screen
3.7. Loading and saving files

3.7.1. Loading files
3.7.2. Loading non-standard files
3.7.3. Save files

4. File types, file formats
4.1. File types, file names
4.2. INT standard file
4.3. Measuring applications

4.4. Configuration list file CONF_LISTE
4.5. SYSKEY function key assignment file

5. Evaluation of stored data (HPGRAPHIK)

5.1. Preliminary remarks
5.2. Program configuration (environment)

5.2.1. Mass storage and table of contents (reathtey)
5.2.2. Mass storage and table of contents (dateupac

2

10

10

11
12

13
14
15
15
18
20
21

21
21

23
25

27

28

28
29

29



5.2.3. Mass storage / directory 30

5.2.4. Extended catalog with printing of file heexde 31
5.2.5. Printer selection 31
5.2.6. Paths for subroutines 32
5.3. Graphic Representation 35
5.4. File content calculations (manipulation) 41
5.4.1. Shift, stretch, zero point, delete parts 42
5.4.2. Addition, multiplication of two files 44
5.4.3. Intégration, différenciation 45
5.4.4. Averaging, smoothing, data reduction, inté&apon 46
5.4.5. Fit curve to data (curve fit) 47
5.4.6. Absolute quantity, inversion, logarithm, mowexponent 47
5.4.7. Linking files 48
5.4.8. File processing list 51
5.4.9. Editing file entries 54
5.5. Processing files with special programs 55
5.6. Data transmission 57
5.7. Printing files as a table 57
5.8. Manual entry of value pairs, digital tablet 57
5.9. Calculation of function values 58
5.10 Text editor 58



1.

Introduction

The HPGRAFIK program is used (i) for the graphigresentation of the results of
MESSZEIT, WOB300, ZPVWOB or other measurement ot using the same library
of subroutines and (2) the conversion and an intkdepaluation of the results. On the
other hand, it can read ASCII files and other fasnmodify them and save them as a
standard file. HPGRAFIK is also included as a grejpiart in the MESSZEIT program.

HPGRAFIK can run on HP-9000 computers with HP-BASIUS and HP-UX / RMB-UX
operating systems and on PC using HTB or Linux et software from TAMS-
BASIC.

In the early days of computer-controlled measurdrteminology, the programs were
mainly developed in the laboratories of companre®search institutes (generally written
in the programming language HP-BASIC or RMB, ortiyan C). This led to very

specific device and application programsthe time, HP-9000 Series computers running
HP-BASIC were almost standard for these tasks.P@eavas introduced many years later
and only reached the performance of HP-9000 compatdecade later. Then came
commercial products for graphical representatiah @raluation of measurement files,
mainly for use on PC.

HPgraphik was originally designed as a universtd éaaluation program on the HP-
9000 workstation with the HPIB communication iné&é and in the "HP-BASIC"
programming environment in order to activate thegptmming of measuring devices in a
high level language.HP-UX has arrived as the opeyatystem associated with HP-
BASIC (especially for evaluation servers and coras)t

The HP-9000 family of computers (200 and 300 sgaed HP-BASIC were maintained
and developed almost until the end of HP (in 2@30a manufacturer of measuring
equipments. Many measurement environments baselPeBASIC are still in operation
today. Due to the considerable software investmamdsto be able to continue using this
programming language, the HP-BASIC environmenhatend of the 90s was taken over
by TRANSERA. Software written in "HT-BASIC" can thie run on almost all PCs. On
the other hand, TAMS has implemented HP-BASIC oruR@er LINUX.



2 Features of the HPGRAPHICS program

The program "HPGRAFIK" is used for the graphic es@ntation and the evaluation or
manipulation of measurement data coming from MES$ZBiit also from files from
other sources. The following basic functions a@vpated by the program:

- Graphical display of measurement files

The graphic output of the files can be done on:

- Computer-specific graphic screen (black / whiteaor),
- Additional color graphics screen (HP-9000),
- Printer in screenshot
(e.g. Think-Jet, Laser-Jet for HP-9000, stathgiinter Windows (PC)),
- Local HPGL plotter
- Networked HPGL plotter (HP-9000 / SRM),
- HPGL files.

- Print files in tabular form

- Conversion, modification, manipulation of files
- Simple arithmetic operations like:
Displacement, stretch, logarithm, absolute valice,
- Link several files (Addition, subtraction, muliigation, division, chaining),

- Averaging, smoothing, integration, differentiatio
- Fit curve with pairs of file values.
etc.
Conversion of measured values to other quantitseang
eg. Volt - Watt, Watt - dBm, dBm - dBuV, dBBWV, Rho - Z

- Conversion of data files using special downlddel@rograms
- Creation of data files

- Manual entry of value pairs in list form,

- Scanning of table of values on paper with atiigig tablet

- Calculation of function values.



3. MESSZEIT user interface

3.1. HP BASIC user interface

As already mentioned, the program was develop&tPHBASIC for the HP-9000 family.
It therefore makes extensive use of the HP BASKI uderface on these computers.
When porting HPBASIC under Windows, this user ifstee is emulated on PC by the
HTB program. Programs such as MESSZEIT or HPGRAPHIKin this emulation
environment. Users who do not know how to use tRe9d00 family should therefore
have a description of this user interface whiclfed# significantly from the Windows
environment. In addition, the instructions for wé¢he menus used in HPGRAFIK must
be detailed.

On HP-9000 computers with the HP Basic WS operatysgiem, the user interface
described below appears immediately. Under HP-UKlanux, the "rmb" process being
launched, the interface then appears in an X11awin@r on the whole screen if no X11
system has been started).

Druck-Bereich

Display-Zeile
Eingabe-Zeile (Ldnge 168 Zeichen)

ERRI]I?. 918 Identifier not found in context
ECONTINUER RUN SHESSZEITE

Fig.1: HP-BASIC / RMB user interface



On PCs with Windows, the HTB user interface appsaasWindows window. The DOS
version of HTB can be run on a PC with MS-DOS-5/8/indows-95/98 in DOS mode) and
by entering "htb386" in the HTB directory. The usdgerface then occupies the entire screen.

Several RMB or HTB processes can be launched @llphon Windows and X11 systems.
This allows to have a window for measurements aradheer for the simultaneous evaluation
of files.

Fig. 1. presents the standard screen of the HP-BASEr interface. This interface consists of
26 lines of 80 characters each, of which 22 linekerup the display area. These 22 lines are
followed by a 1 line of 80 characters as the messigplay line and then 2 lines for entries.
And followed by a line for error and status messagdée functions of the 8 keys (f1 - f8) are
displayed at the bottom of the screen.

With the exception of some menus, the text entgréide input area ends with a <RETURN>.
The cursor position in this area can be moved usiagcor> keys. By pressing the SHIFT
and> keys at the same time, the cursor is placdteand and with the <key at the beginning.

The display area can be scrolled with the vertcasor keys (* key up and v key down). On
HP-9000 computers, the HIL rotary knob and the khkhuse can also be used. This scrolling
function is blocked in some menus, the menu selediar is moved vertically instead

At the level of the function keys, their assignmisndisplayed by the program. Certain system
assigned functions are replaced by specific funstioy the MESSZEIT and HPGRAFIK
programs. In Fig. 1 the f1, f2 and f3 keys are pragned with the "EDIT", "CONTINUE"

and "RUN" system functions while the f4 and f5 kegger the start of the HPGRAFIK and
MESSZEIT programs. With f6 and 7 two differentkdidrives are selected here, and with 8
you access the root of the file system. The detmdignment before starting the program is
stored in the SYSKEY file, which can be edited (4¢®).

With the "Menu" and "System / User" buttons on HR® computers or with the f10 key (or
f12 depending on the HTB version) on the PC keythaanother assignment of the function
keys can be called.

If the program stops due to an error (correctafgeg the error / status message line), once the
error has been corrected (e.g. when restartingasuneg device), this can be restarted with
the "CONTINUE" key. If the error cannot be correktthe program can be restarted by
pressing the "RUN" key. The program with almostlai parameters then remains in the
working memory. Even if this does not lead to sgsc€for example, if the peripheral control
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routines do not exist), you can use the RESET fanain the HP-9000 keyboard or the
RESET button on the toolbar of the window. HTB tHBWUN" to restart. In this case also, the
program and the parameters remain in the workingong.

3.2. Program start, start menu

Programm H P - GR AF I K

Weiter mit <RETURN}»,<F8>, Beschreibung <F1>, Wertepaare >28%58 eingeben <F7>

User 1 Running

Fig.2.: HPGRAFIK program start menu

The HPGRAFIK program is standard (if no other lamahas been selected) in the /
MESSPROGRAMME <: mass storage identifier> (for H®Q computers) or <drive:>\
MESSPROGRAMME (for PC) folder with all the saved®ders for the MESSZEIT /
HPGRAPHIK subroutines.

The call to HPGRAPHIK is linked by default to thenttion key f4 of the user interface (see
Figure 1). The program is started by pressingftimstion key. Alternatively, the program can
be called by the following command lines:



Either:

LOAD "/ MESSPROGRAMME / HPGRAFIK", 1 <RETURN>

or

LOAD "/ MESSPROGRAMME / HPGRAFIK: REMOTE 21.0", IRETURN>
or

LOAD "/ MESSPROGRAMME / HPGRAFIK:, 1400.0", 1 <RERIN>

for HP-9000 computers,

LOAD "\ MESSPROGRAMME\HPGRAFIK ", 1 <RETURN>
or
LOAD "c: \ MESSPROGRAMME\HPGRAFIK ", 1 <RETURN>

for PC with HTB. Under HTB, a normal or backslasim ®e used interchangeably.

The saved measurement files can contain 2050 giagisfault values. If a higher number of
pairs is desired and if the available RAM is suéfid, this value can be increased by entering
a higher number using the 7 key (see Figure 2)igher default value can be entered in the
AUTOST program.



3.3. Selection menus

Selection menus appear at many points during teeutdon of the program. Their selection is
made by a highlighted area to complete or inquire.

3.3.1 Selection menu at full screen width

sTOP

Auslese von Transientenrecorder-Hessungen (Kurzdateien HET...)

Unmgebung {Massenspeicher, Inhaltsverzeichnisse, Drucker, usw.)

Grafische Darstellung von Dateien

Manipulation von Dateien

Behandlung von Dateien durch Spezialprogramme

Datenuebertragung

fAusdruck von Dateien in Tabellenform

Handeingabe von Wertepaaren (Tastatur, Digitalisier-Tablett)

Eingabe von Funktionen und Berechnung von Fkt.-Werten
{18)Text-Editor fuer ASCII-Dateien

Hauptmenue HPGRAFIK 2058

|v] |"|=2eile waehlen

User 1  Running
R

Fig.3.: Selection menu at full screen width

In the print area, the selected menu line is hggttéd. The vertical cursor is used to select a
menu line (in the case of HP-9000 computers alsl thie rotary button or the mouse). The

selected line is activated by pressing the <RETURByror the f8 (OK) key. Alternatively, a
menu line number can be written in the entry lind activated by <RETURN> or f8.

By selecting line (0) you return to the previousnmeThe function key 6 (ABBRUCH =
ESCAPE) has the same function. With the functionfde(HILFE = HELP) a help text can
be displayed in many cases, giving a detailed egpian. The help text is left with the
function key f8 (END). If the texis longer than a screen page, you can scroll niguiie
vertical cursor keys (also with the rotary knolilee mouse on HP-9000 computers).
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3.3.2 Multi-colomns selection menu

e \ANTENNEN \AFU “WATU
\DAEMPFUNGS_GLD A\FILTER \HOHLLEITER \KABEL

A\MESSTECH A\MINI _CIRCUITS A\PACKET \RICHTKOFPPLER

\SPEKTRUH \TRANSCEIUVER \UERST_AFU \UERST_MESS
\WEICHE \WLAN \ZIRK_ISOL \ANT_ANLAGE
AABSCHLUSS

i:\hp\hp-daten\DATEN_AA

lvl |7 1=2eile , |<] |>|= Spalte waehlen

Fig.4.: Multi-colomns selection menu

In the case of the display of texts on severalmools, an individual selection at the level of
each column can be carried out. The selection eandde with the horizontal and vertical
cursor keys (in the case of HP-9000 with the rotargon or the mouse). The selection is

confirmed by the <RETURN> or f8 (OK) key.

This form of the menu is used, among other thitmseglect files and folders (see 3.7).
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3.4. Change menu / input menu

Another type of menu, the input menu, is also fesdly used during program execution. It
allows you to enter text in the selected menu lngside of an entry in the screen entry
line.

3.4.1. Entry menu with full screen width

1) Hass|:REMOTE 21,8

FARR T )/ USERS JHUS /MESSTECHNIK/RICHTKOPPLER

Auswahl von Hassenspeicher (Mass) und Uerzeichnis (Uerz) fr Daten
|v
| 17|=2eile waehlen
User 1  Running
il ABBRUCHY QUIT

Fig.5.: Entry menu with full screen width

In this type of menu, individual lines consist dfree number and a description on the left
margin and their content. If this menu has severat, you can move from line to line with

the vertical cursor keys, the highlighting indicatithe cursor position. In the highlighted area
text can be written directly or changed. Fig. mides an example of entering a mass storage
path on an HP-9000 computer. Under HTB, which tisesame menu, in this example the
first line is left blank and the storage path isaded at the level of the second line. The
recording must be confirmed with the function k8y®K) (but not with a <RETURN>!).

The entry can be canceled with the f6 key (ABBRUEBANCEL).

The f1 key (HILFE = HELP) calls up another menu ethdisplays the sub-folders for this
path. Selecting one of the subfolders allows yoerter it as a mass storage path.
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3.4.2. Input menu with small input fields

Haupt-Zeithasis [s/Div] (0.1E-9...5) .= | INLL AN
Haupt-Zeitbasis [s] (1.0E-9...5080).%|
Uerzlg.-Zeitbasis [s/Div] --5).%|5.0888E-9
Uerzlg.-Zeitbasis [s] (1.8BE-9...5080) .=

Anzahl der Bildpunkte

Betriebsart Zeitbasis

|
Horizontal-Position [s] (Haupt-Trigger vor Bildmitte).|-6.B80BE-9
Fenster-Position [s] {Trigger vwor Fenstermitte)

Betriebsart Datenaufnahme..(NORMAL |HITTELUNG|SPITZE)..|NORMAL
finzahl der Abtastungen fIr Mittelung

Mess-Sequenz (DAUER|EIMZEL) . .| DAUER
Aufnahme-Zustand (RUH]STOP) oder (EIH|AUS)..]EIH

TEK-TDS-1882 Digital-0szilloskop (787) | Zeitbasis-Einstellungen

vl |7 |=2eile waehlen
User 1
i ABBRUCHRG QUIT

Fig.6.: Input menu with small input fields

As shown in Figure 6, menus are often used withiced input fields (on the right of the
screen and generally 10 characters up to half tdthwef the screen). The cursor position is
identified by a highlighted field and movement amadine fields is carried out by the vertical
cursor keys. The <RETURN> key moves the cursortiposone position down. Usually at
the level of a highlighted field, the entry is bésm a list of standardized texts. In this case
you can use the function keys f2 (WAHL = SELECTIGN or f3 (SELECTION ->) to call
them one after the other. In addition, the f1 (HEKk®y calls up the list of possible entries
and one of the texts can be selected there.

There are also input menus with several fields Bigside on a line. The horizontal
movement to the right from one field to anothetha line is done with the <TAB> key or to
the left with <SHIFT> <TAB>.

The entry is saved by pressing the f8 key (OK). feheey (ABBRUCH = CANCEL) on the
other hand exits the menu without saving the tertered. The old values are then retained.
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3.5 Single line entry screen

Hormales Geraet {(H) oder Tr-Geraet (T} 7

ey 1

Fig.7.: Single line input area screen

Another input area is also located at the bottotmef22 lines of the display area. Entry
in this area is often associated with a certainlemof function keys defined by the
program. A text can optionally be entered theree @htries can be combined. The
<RETURN?> key or the f8 (OK) function key validatestentry. Pressing one of the
associated function keys also validates the entry.

This input area is often combined with text (natadale) in the display area, the content
of which can be scrolled up and down with the eaitcursor keys if necessary.
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3.6 Editor screen

FREQUEHZ .1.1.158 HHz
FEGEL.1.1.-4 dBm
AUsG EIH

B {TAB>-Zrile ed.
FH_AlS

User 1  Running

gHILFE  RALLES  EVERZEICHT ADPATED WDATEL f QUIT i EHDE |
L OESCHEHEHIS D LESEH SCHR . ]

Fig.8.: Editor screen

The editor screen allows you to enter, edit or saxeon multiple lines. The text entry area is
the one identified by a highlighted area whichagesl after a <RETURN>. The highlighted
area then moves down one line.

To modify the lines that have already been enteyed can select one of the lines by
navigating the text up and down using the verticasor keys. The line to be changed should
be highlighted. With the <TAB> key (for an HP-90@@h HIL keyboard <TAB> or
<SELECT>, with Nimitz keyboard <SHIFT> <EXECUTE¥)i$ line is copied into the input
line and can be edited or can be rewritten. WHRETURN>, it is then returned to the area
where it had been copied.

With the function key f8 (ENDE = END), the edit@xt is saved and the edit mode is closed.
To finish without transmitting or modifying the &ting text, press the f7 (QUIT) key.
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In edit mode and in the text field, with the <Irtdere> (HP-9000) or <SHIFT> <Insert> (PC)
key a new line above the highlighted line can lseited and with the key <Delete line> (HP-
9000) or <SHIFT> <suppr> (PC) the highlighted liaeleleted.

Via f5 (DATEI LESEN = FILE READING) an ASCII file @n be loaded in the text area and
with f6 (DATEI SCHR. = SAVE) a text can be savediifile in ASCII format. f1 (HILFE =
HELP) displays a short help text, f2 (ALLES LOESOKME DELETE ALL) deletes all the
text, f3 (VERZEICHNIS = DIRECTORY) displays the stge path, and with f4 (TEXT
DRUCKEN = TEXT PRINT) the text is printed.

The editor screen appears for a certain numbextdés in MESSZEIT and HPGRAPHIK, for
example to enter measurement times, command tgdaes,of values for graphical
representations.

3.7. Upload and save files

3.7.1. Upload files

If a new file has to be loaded, the request isgres] according to Fig. 9 below. With the
response "JA = YES" (key f7) or J in the entry lfokowed by a <RETURN> or OK <key
f8> the loading is carried out. With the answer INE NO" (key 6) or N in the entry line
followed by <RETURN> or the key <f8> the file preusly loaded remains in the working
memory.

Hewe Batei einlesen (JSHYT

User 1  Runnimg

Inhalts-Verzeichnis{J/H}, Verzeichnis-Wechsel{Wy, Henue{H}, fAbbruch{n), {C}?

User 1 Running
AGBRUCHY HMEHUE

inhalts-verzeichnis = table of contents
verzeichnis-wechsel = change of directory

Fig.10.: Continuation of the request to load a file
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The loading request continues in accordance wigh ¥d. With the key "ABBRUCH =
ESCAPE <f6>" or with a <RETURN> (because N = naidisplayed by default), you can
return to the previous request. You can now chbeseeen two selection methods, the
classic one by entering the file name or via adé&ection menu with the key (MENUE
<f7>).

Case of the classic selection method:

With J in the entry line followed by <RETURN>, thable of contents of the current folder
appears in the display area, and with N <RETURM*ehs not this display. In both cases,
the file type is then requested (see 4.1), nam@y,DASC, DUX then the file number. The
selection can always be canceled by entering tiealle number.

According to figure 10, the current folder can bedified with the WECHSEL = CHANGE
<f6> key or with W <RETURN>. A two-line entry memu accordance with $ 3.4.1 displays
the current path (Fig.11. For RMB and Fig.12. FOiBH

1) Hass|:REHOTE 210

EA R ey FUSERS FHUS /A MESSTECHNLE FRICHTROFPLER

fuswahl won Wassenspeicher {Hass) und Werzeichnis {(Verz) fr Datenm
v
1 I7I=2eile waenhlen
liser 1 Running
ABBRUGHY GQULT

Fig. 11 Mass storage path for HP 9000 (RMB) compets

The name of the current folder can be changed thélkeyboard. In the HTB version only
the second line can contain text. When this setioeds selected, you can use the HELP key
<f1> to open a selection menu, which shows the filed sub-folders (see figure 13). The
current folder is confirmed with OK <f8> and witt BBRUCH=CANCEL <f6> there is no
modification of the current folder.
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g R0 S USERS FHUS AMESSTECHHIK /RICHTHOPPLER

uswahl won Hassenspeicher {(Hass) und Yerzeichnis (Yerzd fr Daten

| " |=2eile waehlen

Hser 1
ABBRUCHE OQULT

v

Ruining

Fig.12.: Mass storage path for PCs with HTB

File selection menu after pressing the f1 key:

LAt
AT
DaT1a1

bAT?
ATl .2
DaT182

DAaT182.1 DaT183 .1

DAT1B2.2
DAaTiIar
DATZ B
DATE g

DAT22N
NATZ228
Oh 2
236

DATZ 4B
DATZ ik
DATZ 48

baT183.2
DAT2H
DAT2 A5
DRTZAY

DaT237
DAT2h1
DAT24L%
DpRT2A% .1

DATA .1
DATZ .2
bAT183
DAT1EY
bDATA05
DATZ2RZ
DATZ2RG
DATZ21H
bAT21Y
DATZ21B
DATER22
DATZ22A
DATZ2AR
DRAT23Y
bAT238
DAT2LZ
DAT2LG
DATZ2BA .1

izvhpshp-datensPATEH_ARNUVERST _AFUN7A_GH_PA_MODUL

T=2eile , |%] |*]= Spalte waehlen

Fig.13.: File selection menu

i ABBRUCHE

Running
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Case of the 2nd selection method

In the menu of figure 10, use the MENU <f7> or MERJRN> key to select the second
selection method. A multi-row and multi-column s#ien menu then appears, which shows
the elements of the current folder (files and soiddrs). The ".." symbol in the upper left
corner allows you to return to a parent folder.i#em with a slash indicates a sub-folder that
you can open after selection. Moving in the rond eslumns of the elements is done using
the vertical and horizontal movement keys. A s@acdss made with <RETURN> or OK

<f8>.

If the highlighted segment designates a standrddonsisting of the prefix DAT, ASC or
DUX and followed by a number, see chapter 4), gsedption of the file header can be
displayed by pressing the key < f1> (HELP). Preés <ZURUCK = BACK) again to return
to the upper level of the tree structure, and wig> (LADEN = CHARGER) the selection
date can be loaded.

The full path to the current folder is displayedhe display line. If the number of elements in
the current folder exceeds the screen display @gp#us is indicated in the display line by
the symbol | v |and /or | ~|. In this case,"Bi& v (next page)" or "Bild * (Previous page)"
keys can be used to display the next or previoreesgage.

Beware !

Unlike HP-9000 computers, on PCs with HTB the syhibballows you to return only
to the folder selected at the start of the progiamecessary, the start-up folder can be
defined in the "Umgebung = Environment" menu. Idiadn, the functions of the "Bild
v (next page)" or "Bild * (previous page)" keys exeersed under HTB. In some cases, a
folder will appear empty even if there is contdy.pressing the "Bild v (next page)" or
"Bild * (previous page)" buttons again, the cormdisplay can be obtained.

3.7.2. Loading non standard files

ASCII files corresponding to measurement data ¢smlze loaded without corresponding to
the formats described in 4.1 and 4.2. For thisjteniél information on these files must be
available, such as decimal separator, single lata deparators, end of line characters,
number of columns and lines.
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Datenformat (ASCIIJERCEL|FORTRAHY..ASCIT
Trennzeichen in der feile ...... (LEER|TRE|<zeichen2)..|TAH
EHDE-Zeichen in der Zeile (LEER|TAE|GR]LF|<zeichen}..|GR
finrahl der zu ITherspringenden Kopfzeilen

ANZaNl O8F BEATERN . wa . mie i s ms s mm msmmas s mas |
fAnzahl der Zeilen (max)

IHPORT won ASCII-Dateien

[u] |7 |=7elle waenlen

User 1 Running

--3

Fig.14.: Settings menu for non-standard files

So after selecting the "IMP" file (for IMPort) adnfirming, then the full file name is
entered in the next step. The non-standard fégnmply selected from the menu selection. A
specific menu then appears (see Fig. 14), in whadthitional information concerning the file
must be entered. Then the pairs of values or $et@lees are loaded into memory.

20



3.7.3. Save files

The measurement files are saved in the same wahes loading standard files.

Ergebonis der Bearbeitung abspeichern {JfH)¥

lser 1 Running

Fig.15.: Request to save a file

ergebnis der bearbeitung abspeichern (J / N) =rdebe result of the treatment (J / N)

Inhalts-Verzeichnis(J/Hy, Uerzelchnls-MechseliWy, Menue(H)y, Abbruch(m), (C)?

User 1  Runming
J HEUES L WECHSEL[ ABBRLUCHE '
UER ZEILH

Fig.16.: Continuation of the request to save a file

Between a request to display the table of contgnkslts-verzeichnis = Table of contents) (J
/' N), a change (WECHSEL = CHANGE), cancellatiornha registration (ABBRUCH =
CANCEL) and the display of the menu (MENU), thedtion NEUES VERZEICH = NEW
DIRECTORY «<via f4> are also possible. The curréatage path is then displayed, and a
new folder can be added to this path by a keybwgmat. Only one folder can be added at a
time, and if several folders are to be createdadtex the other, the NEUES VERZEICH =
NEW DIRECTORY function must be repeated.

If the MENUE function is selected, the full nametlo¢ file must be entered using the
keyboard, for example DAT27 or ASC333 and withapgaration between the type and the
file number.

In the MESSZEIT and HPGRAFIK programs, it is getigrnaot allowed to replace existing
file names with new files. This is useful to avteding measurement results. If files are

21



modified according to 5.4 or 5.5 and the resultsinibe saved in the same folder, it is
practical to add a numeric extension separateddnt & the name of the file:

eg. Original file: DAT25 File after sang: DAT25.1

In this way, the link between the files is directigible.

4. File types, file formats

4.1. File types, file names

Because of the large potential number of measurefies) it is not useful to give the files
explicit names. For this, MESSZEIT and HPGRAFIK aseame format, which consists of a
prefix with three capital letters followed by a deal number (with or without periods). After
a dot, as with other files on PC, there is no udetters. For example:

DAT17 ASC23.1 DUX4.129

The measurement results can be saved in MESSZEIHRGRAFIK in three file formats.

The standard format on HP-9000 computers is tharpiformat (BDAT) with the prefix

DAT. For these computers, it is much more compaditorage devices than other formats
and is written and read much faster. On the othadlwith PCs with HTB, these advantages
are not as significant due to the available sizimnefhard disks and a higher computing speed.
If there is no format specified, the programs iiedefault DAT format.

The second format is the ASCII file with the prefi$C. It has the advantage of being read
directly with any text editor and is better suitedexchanging data between other systems
and programs.

The third format is the HP-UX-ASCII file with thegfix DUX. It differs from the ASCII file
according to the UNIX standard, in which therenéyamne "LF", instead of a "CR-LF" at the
end of the line. It can be used with HP-UX / RMBtgyns.

When saving or loading a file, the standard forthgplayed is the one specified in the

configuration file (see CONF_LISTE at $ 4.4), ietBAT format is not specified. The format
can be changed each time by a different format.
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4.2. INT standard file

In order to be able to display the content and nmggorf a file at any time, each measurement
file consists of a header with metadata in additthe measurement values. These include
the creation date, two lines of text, 16 numerigstants and 10 text constants, some of which
have fixed meanings and some of which are avail@bleertain measurement applications or
are freely available, as well as two numbers tecete the number of columns and rows in

the measurement data field.

Table 1: INT standard file

Definition of the standard INT file in ASCII format
All lines have a maximum length of 80 characters

Separator <Trenn> between numeric values on alihe(comma),

End of line character = CR LF
The file includes :

a file header (1st - 31st line) with a fixed numbelines and a data field on the 32nd line, the
size of which is indicated on the 5th line (numbkcolumns, lines).

For example:

1st line File name refpc> <decimal number> ASC27.1
2nd line Description (1) AS@har
3rd line Description (2) AS@har
4th line Date ASCII-Char 17.01.2001
5th line Columns, rows <Numdum> 3,81
of data

6th line - 21st line

16 lines each with a number <decimal number 9.58123
22nd line to 31st line - 10 lines of ASCII charastpi0] f [MHZz]

A [dB]

32nd data line <Dez>, <Dez> [, <Dez>] 0.00,3,.228.1
End 2 to 5 columns separated by a camm 1.00, 1.213.22

The texts of lines 22 to 31 have a predefined nmggim the INT programs of HPGRAFIK
and MESSZEIT:

Line 23 : X axis label (1st column) f [MHz]
Line 24 : Y axis label (2nd column) A [dB]
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Line 25 : 2nd Y axis label (3rd column) hiffdegrees]
Line 26: 3rd Y axis label (4th column))
etc.

In the context of user-specific applications, alhreric and text header variables can have
specific meanings.

4.3 Measuring applications

For certain measurement applications, numericaltexidconstants in the header of the
standard file can receive fixed values or valudered via a menu. Before starting a
measurement, the type of measurement applicatiomi{ar> 0) is requested. In this case,
each time a measurement is saved, a specific mpat is displayed, in which additional
information on the measurement can be entered eTdressaved in the file header and are
also displayed as a menu when reading a file WRIGRAFIK

As an example, Table 2 shows the assignments damgsasurement application 4.

Table 2:

INT standard file

Assigning text in the line header for application 4
"Simulation with NEMP model sweep measurement”

Num_var (0)

Num_var (1)

Num_var (2) Probe area [m " 2]
Num_var (3) Attenuator [dB]

Num_var (4) length from conductor to probg [m
Num_var (5) Probe resistance [ohm]
Num_var (6) level [dBm]

Num_var (7) start frequency [MHZz]

Num_var (8) stop frequency [MHZz]

Num_var (9) LIN: wobulation step [MHz]; 1® - number of points (negative value)
Num_var (10) Conversion factor: measuremenesistance [Ohm] or of conversion factor
[SINum_var (11)

Num_var (12)

Num_var (13) Type of measurement (for this egapilon = 4)

Num_var (14) num. of the measuring device.

Num_var (15)  num. of the measurement channel
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String_var $ (0)
String_var $ (1)
String_var $ (2)
String_var $ (3)
String_var $ (4)
String_var $ (5)
String_var $ (6)
String_var $ (7)

String_var $ (8)
String_var $ (9)

Dimension of the X axis
Dimension of axis Y (1), amydie
Dimension of axis Y (2), phase

Dimension conversion factor:
Type of the measuring probe

(R, 'W' =resiste | 'I', 'S’ = power transformer | 'D' = diffobe »)
Object to be measured

The available measurement applications and thsigasents are listed in the appendix in the
standard file. Additional measurement applicatioas be written by the user as subroutines
and saved in the / MESSPROGRAMME / SUB_PROGRAMME¢éo (see below).

In addition, the following headers are common iInS&ZEIT files:

Num_var (12)

Num_var (13)
Num_var (14)
Num_var (15)

[for time measurements with Biddection (eg oscilloscope): hour value]
[for parameter measonents with complete reading of Files (eg.

oscilloscope): vahfehe parameter]

Type of measure (application nemb

num. of the measuring device
number of the measurement cHanne
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Configuration list: CONF_LISTE file

Table 3: List of CONF_LISTE file configurations for HP-9000 / RMB

I Fichier de configuration CONF_LISTE
I

I Utilisateur: RMB  (date): 2000-12-01
!

I All lines starting with '!' are considered lines of

I comments and are therefore not executed
I
I

Vorname$=DAT

Vorname$=ASC

1

!'Lin_typ=1

| Stift=1

! Plotter=0

| Gittertyp$=GITTER

! Frag_gitter$=AUTO

! Gxtyp$=LIN

! Gytyp$=LIN

! Gxlabel$=X

! Gylabel$=Y

I Gxmin=0

I Gxmax=0

1 Gymin=0

I Gymax=0

! G_besch$=Text

I G_besch2$=Text2

|

! Besch$=Text

! Besch2$=Text2

1

1V24 _adr=9

1'V24 baudrate=9600

I Dcomm_adr=20

! Dcomm_baudrate=9600
|

Drucker=10
Druckertyp_$=1

! Drucker_dir$=/SRM_LASER
! Druckerdatei$=DRUCK
! Drucker_msi$=:REMOTE 21,2
|

! Disk=0

! Disk2=0
Datendir$=C:\USERS
Datendisk$=
Datendir2$=C:\USERS
Datendisk2$=

|
Up_pfad$=C:\MESSPROGRAMME\SPEZIALPROG
Up_msi$=

|

i:kt_pfad$=C:\M ESSPROGRAMME\FUNKTION
Fkt_msi$=

!
Sub_pfad$=C:\MESSPROGRAMME\SUB_PROGRAMME
Sub_msi$=

!

Mess_pfad$=C:\MESSPROGRAMME

Mess_msi$=
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Tableau 4: List of configurations in the CONF_LISTEffile for PCs with HTB

| Fichier de configuration CONF_LISTE
I

| Utilisateur: PC1  (date): 2010-12-01
|

I All lines starting with '!" are considered lines of

I comments and are therefore not executed
I
I

! Vorname$=DAT
Vorname$=ASC

|

I'Lin_typ=1

! Stift=1

! Plotter=0

! Gittertyp$=GITTER

! Frag_gitter$=AUTO

! Gxtyp$=LIN

! Gytyp$=LIN

! Gxlabel$=X

! Gylabel$=Y

I Gxmin=0

I Gxmax=0

1 Gymin=0

I Gymax=0

! G_besch$=Text

I G_besch2$=Text2

|

! Besch$=Text

! Besch2$=Text2

1

1V24 _adr=9

1'V24 baudrate=9600

I Dcomm_adr=20

I Dcomm_baudrate=9600
|

Drucker=10
Druckertyp_$=1

! Drucker_dir$=/SRM_LASER
! Druckerdatei$=DRUCK
! Drucker_msi$=:REMOTE 21,2
1

| Disk=0

! Disk2=0
Datendir$=C:\USERS
Datendisk$=
Datendir2$=C:\USERS
Datendisk2$=

1
Up_pfad$=C:\MESSPROGRAMME\SPEZIALPROG
Up_msi$=

|

i:kt_pfad$=C:\M ESSPROGRAMME\FUNKTION
Fkt_msi$=

!
Sub_pfad$=C:\MESSPROGRAMME\SUB_PROGRAMME
Sub_msi$=

|

Mess_pfad$=C:\MESSPROGRAMME

Mess_msi$=
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The configuration list of the file CONF_LISTE isatto define non-standard parameters in
MESSZEIT and HPGRAPHIC when the program starts.

The CONF_LISTE file, in ASCII format, can be openeith a text editor (for HP-9000
computers, eg with the HPGRAFIK editor, accordingparagraph 5.10) and can be modified
there. By default, all lines of CONF_LISTE begingiwvith an exclamation point are
comment lines and are therefore not executed. €owg® them, the exclamation mark must
be deleted and, if necessary, insert the desinsthpaer after the "=" sign.

In the first section, ASC instead of DAT can bedaftned as the standard file type for storing
measurements.

In the second section, different graphic parametansbe predefined, which then appear in
the graphic menu.

In the third section, a fixed file description tedn be predefined, which can always be
modified before saving the file.

In the fourth and fifth sections, the interfacegraeters and the printer parameters can be
defined.

The other lines are used to define paths for gjaneasurement files and paths for program
and subroutine files. On HP-9000 computers with REm@ path and the drive must be
specified on separate lines, on PCs, the pathesifsgd in the line identified by " Verz " with
the letter of the selected drive, the line MSI remaa&mpty or is commented out.

On HP-9000 computers running HP-BASIC-WS, the CONSTE file is located by default
in the / WORKSTATIONS folder, under HP-UX / RMB-UX the / users / xxx folder. On
PCs with HTB, CONF_LISTE should, if possible, behe HTB program folder.

4.5. SYSKEY file for assignment of function keys

The assignment of the function keys is generalgnged in the MESSZEIT / HPGRAFIK
environment so that the program can be started fuaction key. This assignment is stored
in the binary file (BDAT) of SYSKEY, which is loadeby the AUTOST program. For this
purpose, it must be located as the CONF_LISTEd®it¢HP-9000 / RMB in the /
WORKSTATIONS folder, under HP-UX / RMB-UX in / ugef xxx and on PCs with HTB in
the HTB program folder. The (re-)allocation cando@e via EDIT <function key> followed
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by a <RETURN>; Text input followed by a <RETURN>tbsaved again via (RE-)STORE
KEY SYSKEY.

This assignment has nothing to do with the funckey assignments that appear with a
switching or selection menu.

5. Evaluation of stored data (HPGRAPHIK)

5.1. Basic introductory remarks

The HPGRAFIK program offers the following features:

- Graphic display of already recorded measurements
- Printing graphics
- Modification of measurement files

- Add, subtract, multiply files

- smoothing, curve adjustment, integration, .....

- conversions, for example dB -> SWR, dBm-> W
- Link, attach files

- subsequent edition

- Entering pairs of values / sets of values vigkéngoard

- Entry of pairs of values using a digitizing tdble

- Calculation of function values and saving inla fi

- Calculation of data files with existing or us@vdloped subroutines

Graphic representations can also be saved as ah RIB®r in typical PC graphic formats so
that they can be integrated into text documents.
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R

Fig.17.: HPGRAFIK main menu

The menu option (1) (Auslese von transientenrecatEssungen = Reading transient
recorder measurements) is only available for bactwampatibility reasons. It is used to
read files from an old measurement program.

5.2. Program configuration (menu option 2)

Here, the reading and recording folders of the mnessent files can be entered and the
printers selected.

Unlike the MESSZEIT program, the HPGRAFIK programn feading and saving files uses
separate paths. This has the advantage that wiaduaéng large quantities of measurement
results and saving the results, the records dba to be changed constantly.

The selection of option 2 in menu of figure 17 de#&o the menu of figure 18.
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5.2.1. Mass storage and table of contents (reading)

The path entered in the CONF_LISTE configuratida fior read operations or the path
requested at the start of the program is spedifezd and can be edited (Option 1 in menu).

(0] zurweck zun vorigen Menue
Massenspeicher und Inhaltseerzeichnis (lesen)
Massenspeicher und Inhaltsverzeichnis (abspeichern)
Katalog (RAT) eines Hassenspeichers/Uerzeichnisses
pru. Hatalog mit Ausdruck aller Dateikoepfe eines Typs (z_B. DAT)

Drucker - Ausyanl

Massenspeicher/Uerzeichnis Fuer Spezialprogranme

MassenspeicherdUerzeichnis fuer Funktionsprogramme

Hassenspeicher/Uerzeichnis fuer Benutzer (COHFIG-Datei}
(103 Massenspelcher/Uerzeichnis fuer nachladbare ZUE-Programme
{11} MassenspeichersUerzeichnis Fuer Mocs—Progranne

Henue 'UHGEAUHG' (Uerzeichnisse, Drocker)
| w

T |7 |=2eile waehlen

1  Running
| ABBRUCHE OWIT

Fig.18.: Menu following the selection of option 2n main menu (fig 17 =UMGEBUNG)

5.2.2. Mass storage and table of contents (recordjh

This option (Option 2 in menu) is used to savesffi@dlowing operations such as conversion,
manipulation, new entry, calculation of functiodues. The path indicated in the
CONF_LISTE file for memory operations or the patticated at the beginning of the
program section can be edited here. In many casesdentical to the read path.

5.2.3. Option 3-menu figure 18 : Catalog of a stogge / directory

A display of the folder structure in the form ofreenu can be called here, regardless of the
paths selected in (1) and (2). In this way, filas be searched independently of the read and
write operations. The file header with descriptodrstandard files can also be displayed here,
but no files can be loaded.
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5.2.4. Option 4 - Menu figure 18 : Extensive catatpwith printing of all file headers of a
single type

This option prints the description (file header)tifthe files in a folder. The folder used here
can be selected in a file selection menu (see . 3.Banting is done either on the screen or the
printer or in an ASCII text file in the same fold&he name of this file is predefined on
"Catalog_" with a sequential number. This way yan quickly create an overview of the
measurements in a folder.

5.2.5. Option 6 - Menu figure 18 : Selecting the jmter

This option is used to select the printer for pnigtgraphics and tables. In most cases, this is
already predefined in the CONF_LISTE file. Othemyithe standard printer is displayed
under option 1. A selection of printers is veryfeiént between HP-9000 computers and PCs
with HTB and Windows. In the first case, the primtedirectly addressed by the computer,
while in a Windows environment, print jobs are gaflg executed via the management of
Windows printers.

The following options are available for HP-9000 quters:

(1) Local standard printer with HPIB 701 addressiifKjet, Quietjet, old thermal
printers and dot-matrix printers,

(2) local Deskjet printer with HPIB 701 addressnath HPIB / parallel converter and
the address of converter 701,

(3) local laser printer with serial interface (1S@),

(4) printers accessible via an SRM network,

(5) laser printers accessible via an SRM network,

(6) manual entry of the HPIB address for (1) and (2

(7) Printing in a network file or on printers cowted via a TCP / IP network,

(8) local color printer with parallel interface.

Only the following items are offered on PCs withBi&nd Windows:

(1) Default local printer (Windows printer)

The printer defined in the menu can be connecteallioor to a network.
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In newer HTB versions (9, 10), one of the Windowisters can be selected from a printer
configuration menu in the HTB environment, regasdlef other computer settings.

5.2.6. Paths for subroutines

Option 7 - menu figure 18 : Mass storage and direoty for special programs

By default, this storage is identified under theediory / MESSPROGRAMME /
SPEZIALPROG. It can however be modified by a spee@htry in the CONF_LISTE file or
by modifying this path. The contents of this folaath its subfolders contains, for example,
conversion programs for files and special physiedtulation programs with inputs and
outputs via standard files. The specifically depeld or modified subroutines can be kept in
an alternative path.

Option 8 - Menu figure 18 : Mass storage / director for function programs

In a specific path, programs specifically develofigdhe calculation of function values can
be saved.

Option 9 to 11 - Menu figure 18 : Mass memory / dectory for MESSZEIT subroutines

Changes to these paths are only necessary if MEGSES not been installed with the
standard folder structure.
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5.3. Graphical representation of files (Option 3 Menu figure 17)

This option is used to display one or more resids f to print the graph (on printer or plotter)
or to generate a file in HPGL format (xxx.plt). $eal curves can be drawn according to the
parameters of the first file and (depending onethgipment associated with the computer), a
certain number of colors can also be chosen. Talingoof the X and Y axes can be done
automatically or manually, the axis labels canXteaeted from the file or entered manually.
In addition, line types, symbols at the measurerpeiits and the addition of grid / frame /
axes can be selected. In addition to the Cartelsgotay X-Y, the display in polar coordinates
is also possible.

The selection of option 3 leads to the requesbad la new file according to the dialog
detailed in 3.7.1. After selection, the new filddaded into main memory. Otherwise, the old
file remains in memory and can be displayed anckgxdi again. If you return from Option 4,
5, 8, or 9 of the main menu (Fig.17) to the optaall results of manipulation, calculation or
input remain in memory and can be displayed withmaw file loading.

3.7.1 also describes how non-standard ASCII fisgsEXCEL files, CSV files, etc.) can be
loaded and displayed graphically. A loaded filéhisn available for other operations, for
example for saving as a standard file.

The phase of selecting or not selecting a fil@li®ived by the menu in Figure 19 in which all
the parameters essential to the display can bestadju
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Grafik-Ausgabegeraet
Grenzen der Grafik (AUTD|FEST)
¥-Achse (LIN|LDG}
%-Achsen-Beschriftung
X(min)
i(max)
¥Y-Achse LIN_AUTO
Y-Achsen-Beschriftung

a

a
Darstellung{GITTER|RAHMEN|ACHSEN)} GITTER
fichsenbeschriftung ..{EHDE|ZENTR) EHDE
Linien-Typ (1...18)
Farbe / Stift .. L.(B....8)
Symbol . ')
Beschreibung (1. Y .-
Beschreibung {2.Zeile)

Grafik-Einstellungen

e waehlen
User 1
] ABBRUCHK

Fig.19.: Graphic settings menu

Option 1 : Graphic output device (Grafik-Ausgabegeat)

The graphic output device can be selected witkthe key (HELP) via another menu or
entered via the keyboard. The default setting igritbnitor / printer). On HP-9000
computers, a second monitor can be selected, dsasvalnumber of local or networked
plotters. On PCs with HTB, these 2nd interfacesyareerally not available, so output in this
case takes place on the screen or on the printer.

With the selection "5" (output to file), the grapéin be saved in a file in HPGL format rather
than on the screen. This is also possible withrsgeerves that we want to draw one after the
other. The HPGL file (file name Abb_xxx.PLT) cand®ved and then imported into a text
document.
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Option 2 : Limits of the graph (Grenzen der Grafik : AUTO | FEST)

With the AUTO choice, the X and Y axes are autooadlly scaled. If you want to manually
set the scale, then select FEST (Manual). The tedatting is AUTO. You can choose
between the possible settings using the <f2> (WAHRELECT«) and <f3> (WAHL =
SELECT—) keys.

Option 3 : Axis X (X-Achse)
If option 2) is manual, then you can change LINNBN_AUTO, LOG, LOG_AUTO or POL

(via the <f2>, <f3> keys or by manual entry). Fbadautomatic scaling for the X axis is
possible here, and X values can also be enteradgss in a polar coordinate display.

Option 4 : X-axis labeling (X-Achsen-Beschriftung)

The X-axis label comes from the header of the Iddde. It can be changed manually (only
for graphical display). If an axis label in a fiteto be changed permanently, this must be
done in the file manipulation menu.

Option 5 : = X (min), option 6) = X (max)

The minimum and maximum X values are determinenhftioe values in the file and
displayed accordingly. They can only be changedligplay if option 2) is FEST (= manual)
and option 3) is LIN or LOG. If these two paramstare set to "0", scaling will be done
automatically.

Option 7 : Axis Y (Y-Achse)

If option 2) is FEST (= manual), you can then stvibetween the parameters LIN,
LIN_AUTO, LOG and LOG_AUTO (via the keys <f2>, <f3» by manual entry). Fixed or
automatic scaling for the Y axis is possible here.
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Option8), (9), (10) Yaxis labeling, Y (min), Y (max[Y Achsen beschriftung, Y(min),
Y(max)]

As for the X axis, the setting values for the Ysaaie extracted from the file.

Option 11 : Representation (GRID | FRAMEWORK | AXIS)

Here, the global display can be switched betweemoadinate grid (standard setting), a frame
around the graphic area or two axes. The defaldevean be defined in the CONF_LISTE
file. Switching can also be performed with <f2> atf@>.

Option 12 : Axis labels (END | ZENTR) [Achsen-Besdiiffung]

The axis label can be placed either at the end @ixé or in the middle. This option can also
be defined in the CONF_LISTE file.

Option 13 : Line type [Linien-Typ]

With this option, a line type can be chosen betweenmeasurement points. In addition to
the entry, a selection can be made via <f1> (HBEAREh displays the following menu:

1 = solid line between value pairs [durchgezogéame]l

2 = dot on the value pair [Punkt am wertepaar]

3 =long dashed line [weit gepunktete linie]

4 = narrow dashed line [eng gepunktete linie]

5 = broken line [gestrichelte linie]

6 = dash-dotted line [Strich-punktierte linie]

7 = broken line with small gaps [weit-eng-gestrithénie]

8 = double dotted line [strich-doppelpunktierteikin

9 = line with small end bars [durchgezogene Liniekieinen Endbalken]
10 = line with large end bars [durchgezogene Lmiegrossen Endbalken]

The different types of lines are only visible itk is a sufficient distance between the
measurement points. The setting is meaningless few hundred measuring points and "1"
must then be entered.
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Option 14 : Color / Pen [Farbe / Stifte]

The color of the curve to be plotted can be seteetther by a numeric entry or by menu with
HELP <f1>,

B/W screen color screen Plotter
0 = komplement (komplement)
1 = Draw white black
= red red
= yellow yellow
= green green
= cyan violet
= blue blue
= magenta aqua
= black (P3)
<0 = delete (delete)

The default setting is "1" (white on the black sereblack on the printer or white plotter

paper). Colors are based on screen setting opdilmhsometimes different with plotter
settings.

Option 15 : Symbol

A symbol can be drawn at each measurement poititeoaurve, the selection of which is
made either by entering a number, or for the mdnaioed with the <f1> HELP key.

0 = no symbol
1 = plus sign (+)

2 = cross (X)
3 =rectangle
4 = rhombus

5 = triangle, point upwards

6 = triangle, point downwards

7 = circle

8

9 = error bar (only for files with 2 or 3 Y colunns

Here again, a selection other than "0" only malkess if the measuring points are
sufficiently spaced. The selection "(9) error baah only be selected if a file contains the
necessary information. The vertical size of therar is taken over from the 2nd Y column
of the file, the positive and negative verticalkesof the bar from the 2nd and 3rd Y column.
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Options 16) et 17 : Description [Beschreibung]

Two lines of text can be inserted at the bottorthefgraph. This is normally not necessary,
since the description of the file from its headealso printed during a print request. This may
be necessary for plotters to introduce additioabéls (for example, color assignment).
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Fig.20.: Graphical representation of a measurementurve

After filling the menu in Figure 19, the curve bketmeasurement data is displayed on the
screen with a grid or a plot made on plotter oreslan a file. To check the graphs, it is
recommended to first display it on a screen (op@iprbefore going to plotter or saving a file
without changing the parameters and without relogdi

After viewing the graph, you are prompted to eatesther curve (Weitere kurven eintragen =
Enter further curves J/ N). If the answer is ity then entered in the X and Y limits of the
first curve and with its axis labels. You will thbe asked to print the graph.

Before the print request, a cursor can be displayethe screen by entering "C", a cursor
which can be moved with the mouse, the rotary lbuiittP-9000) and the cursor keys. The X
and Y coordinates of the cursor position are thispldyed at the top of the screen so that the
values of a measurement curve can be read quickly.
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5.4. File content calculations (manipulation) - (Opon 4 — Menu figure 17)

This option "Manipulation von Datei = file maniptitan" is used to evaluate, convert and link
measurement data, eg:

- Simple arithmetic operations
(Displacement, compression, stretching, litigier, calculation of absolute values,
etc.),
- Link several files (addition, subtraction, Muligation, division),
- Calculation of means, smoothing, integrationfedéntiation,
- Adjustment of curves to file values, etc.

Uerschiebung, Dehnung, Hullpunkt, Teile loeschen

Addition, HMultiplikation von rzwei Dateien

Integration, Differemtiation

Mittelung, Glaettung, Datenreduktion, Interpelation
Anpassung einer Kurve an die Daten (Regression, Kurven-Fit)
Absolutbebr., Inversion, Logarithmus, Potenz, Exponent
Verknuepfung uon Dateien

Licten-Uerarbeitung von Dateien

Aenderung won Datei-Eintraegen

Haupt-HMenue Datei-Hanipulation

- - - o
vl | |=Zeile waehlen

| Running

Fig.21.: File manipulation menu (obtained after sacting option 4 from menu 17)

A file that is already in memory does not needdadioaded and can be processed
immediately. Reloading is however possible at amgt Most operations, however, can only
be performed with files with two columns of dataéccolumn Y). With multi-column Y files,
when loading it will be asked which column Y to use
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Selecting an option in the "Manipulation” menu igute 21 leads to a certain number of sub-
menus depending on the types of calculation.

In all submenus, a new file can be loaded with <dfd the result of a modification (on the
contents of the current file) can be saved with=<12two files must be linked in a single
processing step, the second file can be loaded<fth (UNTERGRUND LADEN = LOAD
ADDITIONAL FILE). The result of a modification came checked at any time with <f5>
(GRAFIK ZEIGEN = DISPLAY THE RESULT) by a displayndhe screen.

5.4.1. Option 10 menu figure 21 — Verschiebung, Deling, Nullpunkt, Teile Loeschen
(Shift, stretch, zero point, delete parts)

Selecting option 10 of menu in Figure 21, leadth&following submenu:

A) zurueck zun vorigen Henue
Addition einer Konstanten zu allen Y-Werten {Y-Uerschiebung}
fiddition einer Konstanten zu allen i-Uerten (X-Vercchicbung)
Multiplikation aller ¥-Werte mit einer Konstanten (¥-Dehnungsitauchung)
Hulriullbdliuu aller XN-Werte mit elner Konstanten (&-DemnungssStauchung)
Definieren eines Y-Hullpunkts und entspr.¥-Uerschiebung
Definieren eines X-Mullpunkts wund X-Verschiebung {nur x>=0 bleiben)
Loeschen des AnfFangshereichs einer Datei
Loeschen des Endbereichs einer Datel

! bDegrenzen der Y-Werte nach unten {MAX{Y,Ynin})}

{9.1) Begrenzen der ¥-Uerte nach oben (MIM{¥,Ymax}))

HEHLE Uerschiebung, Dehnung, Mullpunkt, Teile loeschen

[v] |"|-2eile waehlen

User 1 Running
1@25 HRUE  &UHTERG. VDATEI HLEAFIE 1 ARBRUCHYG QUIT “
RESP . LAEDEHN LADEH FELIGEH

Fig.22.: Option submenu: Verschiebung, Dehnung, Nlgunkt, Teile Loeschen (= Shift,
stretch, zero point, delete parts) — From option 10f figure 21
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The first options (no 1 to 4) in the submenu alkmple conversions on individual files:

Here, all the X or Y values of a file are addedmitiplied by a constant entered on the
keyboard.

Option 5) Definition of a zero point Y and corresging offset Y

A new Y zero point can be defined in the range ofalues of a file and all Y values are then
recalculated. The new zero point Y can be entesathithe keyboard or marked in a graphic
representation with the cursor.

Option 6) Definition of a zero point X and an otf3é

A new zero point X can be defined in the range ofalues of a file and all X values are then
recalculated. All new pairs of values with X <0 dedeted. The new zero point X can be
entered using the keyboard or marked in a gragpesentation with the cursor.

Options 7), (8) Remove start and end areas froite a f

All value pairs in a file whose X values are |dsart or greater than a constant are deleted.
The constant X can be entered using the keyboamhdked in a graphic representation with
the cursor.

Options 9), (9.1) Limitation of Y values up and dow

All'Y values in a file are limited up or down withe value of a specified constant.

(9.2) Normalize the minimum Y to a constant<Y'Y - Ymin + constant)

(9.3) Normalization of the maximum Y to a const@nt— Y - Ymax + constant)

The minimum (9.2) or maximum (9.3) Y value of avairs set to a specified
"constant” value. All other Y values are shifted@dingly:
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Y — Y - Ymin + constant or ¥~ Y - Ymax + constant.

In this way, a curve which deviates from a minimQ¢min) or maximum (Ymax)
value can be displayed.

5.4.2. Addition, multiplication of two files (Option 20 menu of figure 21)

{{B) zuwrueck rum vorigen Henue
laden als “Untergrund’-Datei fuer {12} - (15}
Subtraktion der ¥-Werte zweier Dateien {Datei - Unterorund} [interpol.]
Addition der ¥-Werte zweier Dateien (Datei + Untergrund} [interpol_]
Division der Y-Werte zweier Dateien (Datei / Untergrund} [interpol.]
Multiplikation der ¥-Werte Fuweier Dateien (Datei = Untergrund) [interpol.]

flte Datei lopeschen, neue Datei laden

HMEMUE Addition, Hultiplikatiom won 2wei Dateien,

|u| |"|=2eile waehlen

User 1 Running
gHILFE FaHUHUE FIUHIERG . BIDATEL HLRAF IR REBRUCHE JULT
ABSP.  WLADEH L ADEH EI1GEN R
Fig.23.: Sub menu from the selection of option 20f the menu of figure 21

(Addition, multiplikation von zwei dateien = Addition, multiplication of 2 files)

With this option, the Y values of two files canlbeed. The first file is the file that is in
working memory or a file loaded via <f4>, the seddite (background) is loaded in a
separate working memory area and loaded with {B¥TERG . LADEN = LOAD THE

BACKGROUND FILE). The result of the processinghei located in the working memory
and can be checked with <f5> and saved with <f2we fbllowing operations are possible:

- Current file - background file
- Current file + background file
- Current file / background file
- Current file * background file
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The operations are applied to the Y values ofwheftles for the same X values (not to those
with the same line number!). Since in many cases<tpoints of the two files are not the
same, the value pairs of the main file are prewwoungerpolated with the X values of the
background file. If the X value ranges of the twes do not overlap, then an error message is
issued and the operation is canceled. If the X g@mdy partially overlap, a warning message
is issued due to possibly incorrect interpolation.

5.4.3. Integration, differentiation (Option 30 menuof figure 21)

Selecting this option gives the following menu:

A=A =L om g ABS ST M @ P W EJ
(8) zurueck zum vorigen Menue
Integratlon (einf.) der Kurve Y=Ff{X), Darstellung als F{X)}

der Spline-Kurve Y¥=F(X), Darstellung als F{X) *®)
Berechnung des bestimmten Integrals zwischen zwei X-Werten
des best. Integrals der Spline-Kurve zw. zwei X-UWerten =)
Nullpunkt-Korrektur nach Integration
Differentiation ¥=f'(X) (nur Fuer aequidistante X}
Differentiation ¥=Ff'(X) der Spline-Kurve *)

Alte Datei loeschen, neue Datei laden
=) Nur fuer wenige Punkte, da die Spline-Interpolation sehr lange dauert?

HENUE Integration, Differentiation

vl

1~ |=2Zeile waehlen

With this option the following calculations can performed on files:
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(21) Integration of the curve Y = f (X) and repretion as Y = F (X)
(22) Fit a spline type curve to the data and irgegthe spline curve.
The spline curve is supposed to produce a "smdophatr of a curve with few points.

However, it is common to observe a form of osdbkat which does not reflect reality. For
many points, the computing time is very high, eggdcon HP-9000 computers.

(23) Calculation of the integral between two X \edu

The limits of integration can be entered by keydaardetermined in a graph by marking two
values with the cursor. The result is displayedh@nscreen.

(24) Calculation of the integral of a spline curve

The calculation is performed as in (23), the comisienncerning the interpolation of a spline
also apply here.

(25) Zero point correction after integration

When integrating a curve according to (21), andiroften results from the fact that the
original curve contains a constant part (for exangDC part).

The result then consists of an increasing strdigbtwith integration of the measurement
result. This can be corrected by marking a Y vahuae graphic display at the end of the
curve and by subtracting the straight line fromititegration result.

(26) Differentiation of the curve Y =f (X) and mgsentation Y = f '(X)

This operation can only be applied to curves withigistant X values. In case of doubt, the
curve can be interpolated beforehand on anoth@eawith equidistant X values (see 5.4.4.).

(27) Differentiation of the spline curve Y = f (X)

With a few points, the differentiation according(&5) makes no sense. This problem can
possibly be solved by a spline interpolation (dee the remarks on (22)).
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5.4.4. Averaging, smoothing, data reduction, interplation (Option 40 menu of figure 21)

Mittelung, Glattung, Datenreduktion, Interpolation

Selecting this option brings up the following menu:

|.4_J.n.4|:|u =} o — B A B B: b= e W

(@) zurueck zum vorigen Henue
Daten-Reduzierung durch Mittelwert-Bildung {nur bei konst.X¥-Abstand)
Daten-Reduzierung durch gewichtete Mittelwerte (nur bei konst.X-fAbstand)
Daten-Reduzierung durch Auswahl jedes n-ten UWertes
Glaettung {gewichtet) ohne Datenreduktion {nur bei konst._X¥-Abstand}
Mittelwert der Y-UWerte in einem Intervall {Xmin|Xmax)

Interpolation an den X-Werten der Untergrund-Datei
Interpolation durch Spline-Funktion {nur fuer wenige Eing.-Punkte?)
Mittelung mehrerer Dateien nach Liste

MENUE Mittelung, Glaettung, Datenreduktion, Interpolation
v

1" |=2eile waehlen

User 1 Running
PGRAFIK @ ABBRUCHE QUIT

With this option, affected noise curves can be ntadee attractive or meaningful by
smoothing operations or averaging. The result do¢secessarily have to better reflect the
physical facts. If the theoretical functional aggea@lready known, an adjustment of the
curve according to 5.4.5. may give better resuitaddition, the number of points can be
reduced and the pairs of values can be interpotatdte X values of another file.

(31) Data reduction thanks to the average

(32) Data reduction thanks to weighted averages
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For files with equidistant X values, by averagingun@ighted average over a number of points
an improvement in the signal-to-noise ratio cambiained.

(33) Data reduction by selecting each nth value

In this case, the file whose data is reduced waitlimprove the S / N ratio.
(34) Smoothing (weighted) without data reduction

Here (with an equidistant X), a weighted averager @/certain number of points (moving
averages) is carried out without reduction of tatador each measurement point.

(35) mean value of the Y values in an interval (KrfhKmax)

Average limits can be entered using the keyboaktermined on a graph by marking two
values with the cursor. The result is displayedtdily on the screen.

(36) Interpolation on the X values of the backgmbtite
If a file does not contain equidistant X values, tiese are required for other calculations, or

if a specific X grid is required, the curve valwas be interpolated on the X values of a
second file. This is loaded into the background mgmwvith the <f2> key.

(37) Interpolation by spline function
If a file contains only a few points, a spline ftioa can be used to draw a curve with more
pairs of values between the measurement pointseMenythere is a risk of oscillation, which

does not reflect reality. For many points, the catapon time is very high, in particular on
HP 9000 computers. An alternative consists in adgat known function curve to the data.

(38) Average of several files according to a list

A greater improvement in signal-to-noise ratio barobtained if a measurement is repeated
several times and the Y values of the measurenaeataveraged.

The menu option displays a screen in the edita erevhich the names of the files to be
averaged are displayed. For files with three toeramumns, the number of column Y can be
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specified, separated by a comma. If the files ddhawe the same base X values, all
subsequent files are interpolated to the X vald¢beofirst file.

5.4.5. Option 50 menu figure 21 - Adaption of a eue to data (regression, curve fit)

Selecting this option brings up the following menu:

|-J e W | =l | " e o m— E. L A SR A B a4 B. St e |

(8) zurueck zum vorigen HMenue
Gerade ¥

A(1)=X + A(2)
Logarithm. Kurve ¥ A1) + AC(2)Y=LH{R)

Exponentielle Kuruve ¥ = A{1) = EXP{A{2)=X)

Folynom n-ten Grades ¥ A1) =X n+A(2) =X (n—1)+. . .+A(n)=X+A(n+1)
Gerade in LOG/LOG-Darstellung

Polynom in LOG/LOG-Darstellung

Anpassung an ladbare Funktion ('Optimalfit*)
Alte Date loeschen, neue Datei laden

Henue Kurven-Anpassung, Kurven-Fit

Running

|*|=2eile waehlen

FIGRAFIK ] ABBRUCHE QUIT

If the functional dependence of the Y values ofemsurement on the X values is known, the
adjustment of such a curve offers the best possibil graphical representation. The
following functions can be selected here:

(41) Linear curve Y=AQ)*X+A(2)

(42) Logarithmic curve Y=A(1)+A(2)*LN (X)

(43) Exponential curve Y=A(1)*EXP (A (2) * X)

(44) Nth degree polynomial =M Q) *XA*n+A(2)* XM (n-1) +

wtAMNM*X+ANM+L)
(45) straight line in LOG / LOG representation
(46) Polynomial in a LOG / LOG representation
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The option (48) which uses the Optimalfit functismot yet available.

The limits between which the adjustment takes ptarebe defined using the keyboard or
determined on a graph by marking two values withdirsor. The result can be displayed on
the screen. The X and Y axes must be defined in b@@e in the case of options 45 and 46.
If "P" is entered in the graph below, the paransefe(n) and the scatter are displayed in a
list. In particular, higher-grade polynomial calatibns require considerable computing time,
which is particularly noticeable on HP-9000 compsite

5.4.6. Option 60 of the menu of figure 21 - Absolatquantity, inversion, logarithm,
power, exponent

Selecting this option brings up the following menu:

File Edit Search View Options Run Debug Tools Help - F X
H ] 2 G iy . ) e Fl
:j _J.ﬂ j’ |E"|E o m B: A},‘)/.;/.) E: dﬂ_}l @ﬂl iz

(@) zurueck zum vorigen Henue
Absolutbetrag der Y-Werte einer Datei
Absolutbetrag der X-Werte {(nur, wenn alle X>8 oder alle X<B%t)
Inversion der Y-Werte (¥(i) -» 1/7¥(i))
Inversion der X-Werte (X{(i) -> 1/X{(i))
Y1) -» a = log{18}{¥{i))
X{i) -> a = log{18}{&(i)) {(nur, wenn alle X>@t)
Y(i) -» Y(i)'k
X(i) -» X1k
Y{i) ->» a *= 18°(¥({i)/D)
X({i) -» a = 107 (X(1)/D)
Y{i) -> a = e"¥(i}
(66.1) X(1i) -> a = e”X(1)
{(69) Alte Datei loeschen, neue Datei laden

MENUE Absolutbetrag, Inversion, Logarithmus, Potenz, Exponent
vl

1" |=2eile waehlen

User 1 Running

The following operations are applied to the valoka file:
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(61), (61.1) Absolute value of all Y or X values

All'Y or X values in a file are replaced by thebsalute value. For X values, this operation
can only be performed if all X> 0 or all X <0.

(62), (62.1) inversion of all the values Y or X
All'Y or X values in a file are replaced by 1/ Y b/ X.
(63), (63.1) Calculation of the logarithm of thdues Y or X

All'Y or X values in a file are replaced by a * @ (Y) or a * log10 (X), with X values only
if all X> 0.

(64), (64.1) calculating the exponential of theuwes Y and X

All'Y or X values in a file are replaced by Y " kX ” k.

(65), (65.1) Calculation of the inverse logarithfrttee values Y and X

All'Y or X values in a file are replaced witha® 2 (Y /b) ora* 10" (X /b).
(66), (66.1) exponential function

All'Y or X values in a file are replaced with a **ef ora * e " X.
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5.4.7 Figure 70 of menu on figure 21 - Verknupfungon Dateien = Linking files

Selecting this option brings up the following menu:

|§J.j;d j"iﬁﬁ 0 m #5455 % R E | @ W Q

(@) Zurueck zum vorigen Henue
Datei laden als A-Datei (Untergrund-Datei)
Datei laden als B-Datei {(Arbeits-Datei)
B-Datei --> fA-Datei {Untergrund)
fi-Datei --» B-Datei (Arbeits-Datei)
Y{B)--> ¥, Y{A)-->X { B=f{A) -Darstellung)
Y{Aa)--> ¥, Y{(B)—->X { A=F{B) -Darstellung)
Uertauschen von X- und Y-Achse
aneinanderfuegen von Dateien (A & B —-> B)
Schnitt durch eine Kurvenschar {Parameter-Hess.)
Schnitt durch eine Kurvenschar {Liste)
UVerketten von Dateien: Yb=f{Xb);Ya=g{Ka) ==> Y=g{f{Xb}))

Uerknuepfung von Dateien

lvl

|“|=2eile waehlen

User 1  Running

RIHILFE EKURUE  ®UNTERG. UDATEI BGRAFIK [ ABBRUCHE QUIT 8
ABSP . LADEN LADEH ZEIGEHN R

The following operations are applied to two fileag in working memory and one in
"background memory".

(71) The background file (file A) is loaded usirg t<f3> key

(72) The file is loaded into the working memorygfB) using the <f4> key
(73) Copy of the working memory file (B) to the kgeoound file (A)

(74) Copy of background file (A -) in working menydiB)

(75) llustration of the dependence of the Y valaéthe working file (B) with the Y values
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of the background file (A):
Y(B)—Y;Y (A - X

(75.1) lllustration of the dependence of the Y eslof the background file (A) on Y values of
the working memory file (B):
YA)—Y;Y(B)— X

(76) Swap the values of the X and Y axes of a file
(77) Join the pairs of values from two files

The file with the lowest X values is loaded inte thackground memory, the file with the
highest X values is loaded in the main memory. Ate operation, the merged file is in
working memory (The reverse order is also possili¢he X value ranges of the two files
partially overlap, the value pairs are sorted adiogy to the ascending X values.

(78) Cross-section through a family of curves (pster measurements)

If a parameter measurement is made so that are difeiis saved for each step value of a
parameter (for example from a digital oscilloscog@ectrum analyzer or network analyzer), a
cut in the resulting family of curves can then leef@rmed. For this, the associated Y value is
determined for a fixed X value of the files shame@ach file and this is entered in a diagram
with the parameter value belonging to the file.

For example, with a network analyzer, the tranifaction S21 between a transmitting
antenna and a receiving antenna can be measuresiazad in a specific range as a function
of the frequency. After each measurement, the aatestates one step and the angle value is
saved as a parameter. Once all the angles havepbeasssed, the directional diagram of the
antenna, that is to say the transfer function $2ibe calculated as a function of the angle
value (parameter).

To select the files and parameters, a menu isajisglin which the file type, the first and the
last file number in the folder as well as the nuntfdiles to ignore and the X value of the
files to be read are specified. The program thaddall the files marked one after the other,
reads the value Y belonging to the value X andldyspall the values Y according to the
parameter in the working memory.
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(78.1) Cut through a family of curves (list)

If the family of curves was not obtained from agraeter measurement as in (78), the
parameter is not available in the header of tleedild must be entered manually. To do this,
an Edit screen opens where a list can be enteradatia

A triple value composed of [X (i), X (file (i), # name (i)] is entered in each line. The X (i)
are adopted as the X values of the file to be gaady the value Y of the file at position X
(file (i)) read from file i is used as the Y valakthe file to be generated. The pairs of values
are sorted in ascending order according to theegalu(i).

For example.

-20, 1.5E9, DAT1
-15, 1.5E9, DAT2
-10, 1.5E9, DAT3
-5, 1.5E9, DAT4
0, 1.5E9, DAT5
5, 1.5E9, DAT6
10, 1.5E9, DAT7
15, 1.5E9, DATS8
20, 1.5E9, DAT9

In principle, an oblique cut through the familyaifrves is also possible if the X (file (i)) are
not constant but increase or decrease. The tablalsa be created with an ASCII editor,
saved and loaded in the editor window with <f5>dpefthe start of the evaluation. The table
can also be saved as an ASCII file with <f6> fqreated use.

(79) Concatenate files

Usually, a physical quantity is measured as a fanaif time or of another parameter. If a
calibration or conversion curve for this varialdeavailable as a file, this chaining operation
can be used to convert the Y values accordingesdicond file:

Yb = f(Xb); Ya = g(Xa) Y = g(f(Xb))

If it is not already available, the working filelsaded with <f4>, the background file
(Umrechnungs-Datei = conversion file) with <f3>nAw work file is created, in which the X
values from the old work file (file B) are trangfed to the new work file, while the Y values
from the work file (file B) are the X of values {@rpolated) and are inserted in the
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background file. The associated Y values of th&k@panmind file (file A) then give the Y
values of the new file.

For example :

The output power of a test object must be measuaradpecific frequency range with an RF
diode detector. The measurement file contains itleetdoutput voltage of the diode as a
function of the frequency. The file "Output powdBm] as a function of the DC voltage of
the diode" serves as the conversion curve. Ifdbis/ersion file is loaded in the background
memory, the file "Output power [dBm] as a functimifrequency"” can be created with this
operation.
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5.4.8. Option 80 of the menu of figure 21 - Procesg on a list of files

Selecting this option brings up the following menu:

A BB TransEra - HTBasic - [CUsers\Jacques\Documents\Bricolage\Messzeit&HPgraphik&Zpvwob\Messzeit.. l =" e

! RBile Edit Search View Options Bun  Debug Tools Help -8 X
R e e Ly MW e 4% v M B o M
i

(8) zurueck zum vorigen Henue
Datei laden als A-Datei (Untergrund-Datei)
Wechsel Inhaltsverzeichnis/Massenspeicher {lesen)
Wechsel Inhaltsverzeichnis/Hassenspeicher (abspeichern)
Listen-Dateien + Untergrund-Datei
Listen-Dateien - Untergrund-Datei
Listen-Dateien = Untergrund-Datei
Listen-Dateien / Untergrund-Datei
Konstante eingeben
Y{Listen-Dateien) + Konstante
¥({Listen-Dateien) + Konstante
Y({Listen-Dateien) * Konstante
¥({Listen-Dateien) = Konstante
Anfangsbereich von Listen-Dateien loeschen (X < Konst.)
Endbereich von Listen-Dateien loeschen (X > Konst.)

HENUE Listen-Uerarbeitung von Dateien
lul

|"|=2eile waehlen
User 1 Running

With this option, certain operations can be peridrautomatically on all the files specified
in a list. This facilitates the identical conversiof a large number of files.

All files to be converted must be in a separateatRalirectory and numbered accordingly.

The converted files (result files) are saved iepasate “Ergebnis-DateienResult files”
directory, which must be empty before the operation
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Depending on the selection of the operation, tpe tf files to be read and saved (DAT |
ASC | DUX) as well as the number of the first aast ffiles to be read are specified in a menu.
If the labels for the X and Y axes (label) are gmitey are taken from the file read,
otherwise modified using the keyboard. The seleofstation is then launched.

The result files are written to the ' AbspeichenzSdirectory (83) under the same file
numbers as the source files (!).

(81) Load the file as file A (Untergrund-Datei =cliground file)
The background file is required for operations (§84.1), (85), (85.1). (Same function with

function key f3 (UNTERG. LADEN = LOAD BACKGROUND))The background file
remains in the working memory even for repeatingssqguent operations.

(82) Change of table of contents / mass storagergkreading)
In the following operations, the files are readhrthis directory. Only the files really

necessary for the operations must be in this dirgcThe path to the directory is kept in the
working memory even to repeat these operations. late

(83) Change of table of contents / mass storagepéathern=backup)
In the following operations, the converted files aritten to this directory. The directory
must be empty before the operation. The directatis 5 kept in the working memory even if

the following operations are repeated. Caution:imua new list operation, a new empty
directory for the result files must be selected.

(84) File list + background file
(84.1) File list - background file
(85) File list * Background file

(85.1) File list / background file

Selecting one of these menu options starts theatiparautomatically for all files in the list.

The Y values of the files in the list are calcuthtath the Y values of the secondary file. If
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the X points of the files are different, the secanydfile is previously interpolated at the points
of the files in the list. The files loaded undet)&re not modified.

(86) Enter a constant

A constant is required for operations (87), (87(88), (88.1), (89), (89.1). This constant is
kept in the working memory even when these areatepdater.

(87) Y (list files) + constant

(87.1) X (list files) + constant

(88) Y (list files) * constant

(88.1) X (list files) * constant

(89) Delete the start area of the list files (foe alues of X <Const.)

(89.1) Delete the end zone of the list files (fog talues of X> Const.)

Selecting these options starts the operation adutoatist on all the files in the list.

The Y and X values of the files in the list are nfied by the value of the constant. The result
files are written to the 'Save' directory (83) witle same file numbers (!).

(89) Delete the start zone of the list files (X €8b)

In the result file, the value pairs of the filestl list are deleted for the values of X <to the
constant.

(89.1) Delete the end zone of the list files (X>n8b)

In the result file, the value pairs of the filesle list are deleted for the values of X> at
constant.

The Y and X values of the respective list files affset against the constant. The result files
are written to the 'Abspeichern=Save' (83) dirgctorder the same file numbers (!).
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(89.2) Normalize the files in the list to the minim (Y — Y - Ymin + constant)
(89.3) Normalize the files in the list to the maxim (Y — Y - Ymax + constant)

In the result files, the minimum (89.2) or maxim({®9.3) Y value of the curves in the list
files is fixed on the value of the constant. Ahet Y values are shifted accordingly:

Y — Y - Ymin + constant or

Y — Y - Ymax + constant.

In this way the deviation of the curves from a et minimum or maximum value can be
displayed. For example, normalization (89.3) isdusenormalize the directional diagram of
an antenna with respect to the maximum value & (tdnstant = 0).

5.4.9. Menu item 90 in Figure 21 - Editing file heder

Calling this option brings up the following menu:

i hHle Edit Search Miew Uptons Hun Uebug lools  Help - K

NS H G E[#]m) mm s exseslv K LR -
'([1) zurueck zum vorigen Menue
Aenderung der Beschreibung
Editieren des Datei-Kopfes {(Hum_var({=}))
Editieren des Datei-Kopfes (String vari(=))
Eintragungen in den Datei-Kopf fuer spez. Anwendungen

Alte Datei loeschen, neue Datei laden

HENUE fienderung von Datei-Eintraegen
vl

User 1 Running

|"|=2eile waehlen

In addition to the measurement data, each staridiaidee 4.2.) contains a file header with
additional information. This content can be edieshecially after editing and converting
files, and saved to the new file. The modificatiginsparticular (92) - (94)) are kept in the
working memory if the file has not been saved.

(91) Change of description

The description of the file (on 2 lines) can beedliand modified during the recording
process.
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(92) Modification of the file header (case of Nurar parameters (*))

The 16 file header entries can be changed herexomple the measurement type, measuring
device, measuring channel, parameter value fonpeter measurements, etc. (see $ 4.3 for
more information).

(93) Modification of the file header (case of Sgrivar $ (*) parameters)

The 10 text entries of the file header can be nedlifin particular the labels of the X and Y
axes, provided that they have not already beenfiraddiy an operation (see $ 4.3 for more
information).

(94) Entries in the file header for special applmas

If a measurement application> 0 was selected adtdré of a measurement, an additional
menu is displayed each time a file is saved, ircivispecial information on the measurement
can be saved. These tables can be called latehammbntent can then be edited.

5.5. File processing with special programs (Optiob of menu figure 17)

The MESSZEIT / MESSPROGRAMME / SPEZIALPROG progrider and its subfolders
contain a number of subroutines which can be lodated by MESSZEIT and HPGRAFIK.
The subroutine is selected using a file selectiemumin accordance with $ 3.3.2. After
selecting the subroutine confirmed with <RETURN><@K>, the program starts
immediately. Since many of these routines are tsednvert files, you will be asked to load
a new file at the start. If no new file is loadedhis case, the conversion takes place with the
file in working memory. The result of the conversis then available in the working memory
for all other operations.

The following types of subroutines can be selected:

- Simple conversion programs generally withoutHartuser intervention can be found in the
JUMRECHNUNG folder.

The Y values of a two-column file are convertede Tabel of the Y axis is modified
accordingly:

UMR_V_W voltage [V} power [W]
UMR_W_V power [W} voltage [V]
UMR_DBM_W power [dBm}> power [W]
UMR_W_DBM power [W} power [dBm]
UMR_DBM_V power [dBm}> voltage [V]
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UMR_V_DBM voltage [V}» power [dBm]

UMR_V_DBUV voltage [V} voltage level [dBuV]

UMR_DBUV_V voltage level [dBu\A% voltage [V]
UMR_DBM_DBUV power level [dBm}> voltage level [dBuV]
UMR_DB_SWV Return loss [dB} standing wave ratio
UMR_GI_AF Isotropic antennargfdB] — antenna factor [dB / m]
UMR_AF_Gl antenna factor [dB\] — antenna gain (i) [dB]

- The file format conversions can be found in fBATEIEN folder. These programs allow
the simultaneous conversion of many files from fummat to another:

DAT_ZU_ASC Convert all DAT files in a fiér to files ASC
DAT_ZU DUX Convert all DAT files in a fol to files DUX
SIG_ZU DAT Convert all SIG files in ader to files DAT

ASCIl_ZU DAT Conversion of all ASCII filesia folder to DAT files

- Mathematical calculation programs on files caridasd in the ./MATHEMATIK folder

FFT_R Fast Fourier transformatibm file (mainly for transforming pulse

files into the freaquoy domain)

MITTELWERT Average of all Y values in a file amthtered in a new file.

- Calculations and file conversions can be founthen./HF _ETECHNIK folder

S2P_EXTR Reading of an ASCII file with pagter S (xxx.s2p) in Touchstone format
or Supercompact, extracan S parameter and saving it as
standard file.

KOAXKABEL Reading of a normalized coaxial calaitenuation File (dB/100m) and
calculation of theemiation for a certain frequency and a certaintleng

RAUSCHEN Play two noise power filesi@@source ON / OFF) and noise factor
calculation ugitme Y factor method

DBM-TABELLE  Calculation of a dBm table and sige as a standard file

- Calculation of antenna data, fields and assotiateasurement values

D_FREIRAUM Calculation of the attenuationfiae space between two antennas with
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gain, frequencigtadnces entered, with manual entry or gain file
dependent on fieay

EMPF_LEIST Calculation of the power of aeing antenna with gain dependent on
the frequencydJiand intensity of the input and output field iées f

ANT_FELD Calculation of the intensitf/tbe field of an antenna depending on the
frequency, inpile:fgain / power, output to file

FELDMESS Calculation of the field strémgf a receiving antenna from the output
voltage of a coateel detector.

FELDSTAERKE Calculation of the intensity of thestant field of a transmitting antenna
from the voltage a detector connected to a directional coupler

RICHTKOPPLER Calculation of the power at thepuitof a directional coupler from the
voltage of aeldbr connected to a directional coupler.

Other specifically developed subroutines can beedton the ./SONST subfolder or in other
folders and called if necessary

5.6. Data transmission (Option 6 menu of figure 17)

In this menu, files can be transferred via sentdrifaces (V24 / RS232) (mainly relevant for
HP-9000 computers without network connection).ddion, the F_KOPIE or 1DIR
programs can be called here, with which copyingdamounts of files between folders and
mass storage devices is also possible in the RMBB user interface (mainly relevant for
HP computers -9000).

5.7. Print files as a table (Option 7 menu of figug 17)

The file in the working memory can be printed oa #treen or on a printer in the form of a
table.

5.8. Manual entry of value pairs, digital tablet (ption 8 menu of figure 17)

Here, a new file can be created and saved by agtpsirs of values or sets of values. In
addition, the file in the working memory can be nfied and saved again. To do this, a
screen editor according to $ 3.6 is called. Anyaafanumeric values can also be saved or
loaded as an ASCII file. With the function key <f&he entry is completed and transferred to
a standard file in the working memory.

In addition, pairs of values can be entered hetlk avdigitizing tablet. This is mainly used to
convert paper measurement curves to files. An éyré@aded file can also be highlighted on
the graphics screen for scanning with the tableiB+ GPIB tablets (ISC = 6) and tablets
with HIL connection (HP-9000 computer with HIL keydrd interface) can be used.

All of the value pairs entered are sorted followargincreasing value of X after the end of the
entry.
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5.9. Calculation of function values (Option 9 menwf figure 17)

The curve of a specific function is often requinedhe form of a graph and a file for
comparison or demonstration purposes. In the fdlMEESSPROGRAMME / FUNKTION,
there are a number of function subroutines whichlaloaded and called up under the menu
option (1) in the function menu. After entering fherameters of the function, it is calculated
and saved in the working memory with <f8>. The eucan be checked with <f5> (display
the graph) before being saved with <f2>.

Alternatively, a function contained in the texttbé HPGRAFIK program can be edited with
the menu option (2) of the RMB / HTB program edifbinen the program must be restarted
and this file can be calculated with option 3).

5.10. Text editor (Option 10 menu of figure 17)

The MESSZEIT / HPGRAFIK text editor (see $ 3.6) tancalled with this menu option in
order to be able to create and edit ASCII filegsTi® particularly useful for HP-9000
computers without HP-UX and without Windows X11¢aese in this case there is no
specific text editor. In all Windows environmerttewever, a separate text editor outside
RMB / HTB is preferable for such tasks.
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