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PREFACE 

This report describes the theory of operation and use of the Create Tape System, Version 
2.   The work was performed in house in support of Project 670B1001 during the time period 
January - September 1974 at the Air Force Armament Laboratory, Armament Development 
and Test Center, Eglin Air Force Base, Florida 32542. 

This report has been reviewed and is approved for publication. 
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INTRODUCTION 

Create Tape System 2 (CTS2) is a part o| a larger software/hardware integration package 
designed for the Mobile Engineering Test System (METS).   This integration package uses the 
Hewlett-Packard 9830A programmable calculator to replace the paper tape peripherals and the 
teletype in Hewlett-Packard 2100 Mini-Computer systems.   CTS2 allows writing and editing 
of source programs in FORTRAN, ALGOL, or Assembly Language.   Furthermore, CTS2 can 
function in a stand-alone mode so that any properly equipped calculator can be used to write 
source programs for the METS. 

CTS2 requires the following: 

9830A Calculator with Matrix ROM, extended 10 ROM, and 8K Memory 

9866A Ther.nal Printer 

9865A Cassette Memory 

CTS2 Special Function Key Overlay 

CTS2 Cassette Tape (files 0 and I of 9830/2100 Interface Tape) 

Premarked cassette tape for source programs 

The 9865A Cassette Memory must be set to select Code 5 in accordance with instructions 
in the Pheripheral Manual. 

Source programs are entered from the 9830 Calculator keyboard a line at a time.   Each 
line, as it is entered, may be edited using standard features of the 9830 Calculator.  Once 
entered, a line may not be altered.   It may, however, be replaced by a new line deleted or 
exchanged with some other line.   Moreover, all or selected portions of a program may be listed 
and, at any time, the program may be stored on a cassette tape file. 

The calculator assigns a line number to each line as it is entered.   The line number is 
added for editing purposes only and is not part of the line itself nor is it transmitted to the 
2100 Mini-Computer.   Line numbers should not be confused with statement numbers in FORTRAN 
or with Labels in Assembly Language. 

The reader is assumed to be familiar with 9830 Calculator (to the extent of knowing how 
to operate the keyboard and to load cassettes) and also with cassette tape marking if no pre- 
marked tapes are available.   Keys or combinations of keys to be pressed are set off by dashes 
Thus,  -PRESS-RUN-  means to press the key labeled   RUN.   PRESS-LOAD 0  10  10-   means 
to press the keys labeled   LOAD   then  0  then 10,  then  10,  etc.   Dashes are used only as 
a notational convenience in this report and are not to be typed on calculator keyboard    Labels 
for the special function keys are located under each key on the CTS2 special function key 
overlay, which should be in place when using CTS2.   A facsimile of the overlay is shown in 
Appendix A. 
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type its line number twice, separated by a comma, then    EXECUTE .   For example, to delete 
line 5  press    5   5- then press    EXECUTE-.   On the other hand, to delete a block of hies, type 
thf line number of the first line to be deleted, a comma, and the line number of the last line 
to be deleted.   Then press    EXECUTE .   That is, to delete lines 6 through 9 inclusive, type 
■6 9      then    EXECUTE.   Both of the lines whose numbers were entered will be deleied, 
together with all lines in tetween them.   The calculator will automatically renumber all program 
lines after the deleted block to fill in the gap created by deletion.  The operation is complete 
when   CTS2 COMMAND?   appears. 

7.   EXCHANGE 

To exchange a pair of lines, press    EXCHANGE-.   The display will inquire   ENTER 
EXCHANGE LINE #S?    Type the line numbers, separated by a comma, of the two lines to 
be interchanged, and press  -EXECUTE.  When   CTS2 COMMAND?   returns, the two lines 
will have traded places, and the next CTS2 command can be given. 

8. SAVE 

To store a program or a portion of a program on a cassette, press  -SAVE-; note that a 
premarked cassette must be in the peripheral cassette drive.   When the display shows 
FILE I   FOR STORAGE?, type the file number on which the program is to be stored and 
press  -EXECUTE-.  When the program has been stored, the file on which it is stored is printed 
along with the program length.   CTS2 COMMAND?   indicates the calculator is ready to 
proceed.   A long program should be stored from time to time as it is entered, since any momen- 
tary power failure will erase the program from the calculator memory. 

9. SOURCE LIST 

To list program lines already in the calculator memory, press  -S LIST-, and   LIST:   ENi ER 
FIRST AND LAST LINE #S?  will appear on the display.  Type the line numbers of the first 
and 'ast lines, separated by a comma, and press    EXECUTE-.   Instead of typing the last line 
number some large number such as 999 may be used.  This will result in a print-out of all 
program lines in the memory, starting with the first line number entered.  The listing produced 
will have line numbers on the extreme left of each line.  The actual line itself begins in column 
six    Remember that the line numbers are attached for editing purposes only and are not parts 
of the program lines.   Line numbers are not transmitted to the 2100 Mini-Computer.  When 
the listing is complete, CTS2 COMMAND?   returns to the display. 

10.   RESTART 

Press  -RESTART-  to erase all program lines currently entered or to load another program 
from a cassette.   The display shows   IF EDIT ENTER F# , O.W. -1.   From this point follow 
the instructions given under the   INITIAL START-UP  section of this report.   If   -RESTART- 
is pressed inadvertently, any program lines already in the machine will be lost.   For this reason 
-RESTART- is located in the upper case so that   -SHIFT-  must be held down while   -RESTART- 

is pressed. 
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11.   TYPING AID KEYS 

The typing aid keys are not CTS2 commands but instead provide conveniences and special 
symbols.   Pressing   -TAB 6-   inserts six spaces at the start of a program line useful for unnum- 
bered FORTRAN statements or uniabeled Assembly Language statements as both then begin 
in column 7. 

The remaining typing aids are special symbols for ALGOL programs and are typed by 
holding down   -SHIFT-   and then pressing the special function key below which they appear. 
The square brackets   [   and   ]   are displayed and printed as such.  The reverse slant   \   is 
printed as it appears and is displayed as a 5 by 7 array of dots.  The left arrow  *-   is displayed 
as lazy T   (-    and printed as an underline     _   .   The symbol   9   is obtained by holding 
down   -SHIFT-   and pressing   -RES-. 

12. PROGRAMMING LIMITATIONS 

Program lines are limited to 50 characters (including spaces).   The maximum number of lines 
is 220.   Quotes may not be used in ALGOL or FORTRAN programs; instead, use an apostrophe 
wherever quotes would have normally appeared.   The ASCII code for quotes will be transmitted 
when an apostrophe is encountered.   This means that the apostrophe cannot be ^-ed for any 
reason other than replacing a quotation mark. 

13. PREMARKED TAPES 

As previously noted, the tape on which a source program is to be stored should be 
premarked.   The following convention has been established.   Even numbered files are used for 
storing source programs.  The odd numbered file following each even file is used to store the 
corresponding object program.  That is, if a certain source program is stored on file number 0, 
the object program that it produces upon compiling is stored on file number 1.   If the number 
of program lines is known ahead of time, the size file required for the source program is the 
number of lines plus 8 times 26    Marking the next file two-thirds that size will generally be 
large enough for the object program.   For large programs, mark the even numbered files of a 
cassette for file length 6000 and the odd files with length 3800.  This marking arrangement 
will be large enough to accept the longest program that can be written using CTS2.   It is 
recommended that programs in a developmental state be stored on a scratch tape with maximum 
sized files and then be transferred to a tape with custom file sizes when the program reaches 
production status.   For further information on cassette tapes, consult the 9830 Calculator 
Operating Manual. 

14. ERRORS AND ERROR MESSAGES 

When entering a line and   -END OF LINE-   has just been pressed,   REDUCE LINE BY 5 
ENTER LINE   may appear.  This means the maximum line length of 50 characters has been 
exceeded by 5.   Rewrite the program line to reduce the length by 5.  Type it in and press 
-END OF LINE- and   -FINISH-. 

Another error message which may appear is   ERROR 73 IN LINE 130.   Often this 
results from holding the shift key down while typing an alpha character, i.e., A through Z. 
This creates a letter which is not recognized by CTS2 although the usual alpha character is 
printed and displayed.   Re-enter the line, being careful not to hold the shift key down when it 
is not needed. 
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