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Preface

This manual describes the Hewlett-Packard Decimal String Arithmetic Routines. These routines
perform decimal arithmetic, output editing, and code conversions which facilitate programming
in HP FORTRAN, FORTRAN IV, and HP Assembler. The decimal arithmetic and output editing
routines are also callable from BASIC.
This manual consists of:

. Section I is an introduction to the routines

. Section II describes the string utility routines

. Section III describes the string arithmetic routines

. Section IV describes the output editing routine, SEDIT

. Section V describes the internal string routines

. Appendix A defines the HP Character Set

] Appendix B describes the BASIC callable routines
These routines are stored in a program library. Normally, the programmer codes calls to the
routines in his FORTRAN, BASIC, or Assembler source program. When compiled or assembled,
the object program can be run under control of the following:

] Real-Time Executive II Software System

° Real-Time Executive III Software System
Please refer to the following manuals for information about HP languages and operating systems:

. HP Assembler Programmer’s Reference Manual (02116-9014)

. HP FORTRAN Programmer’s Reference Manual (02116-9015)
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FORTRAN IV Reference Manual (5951-1321)

Real-Time Executive II Software System Programming and Operating Manual
(92001-93001)

Real-Time Executive III Software System Programming and Operating Manual
(92060-90005)

RTE Assembler Reference Manual (92060-90004)

Multi-User Real-Time BASIC Reference Manual (92060-90016)
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SECTION [/
Introduction

The Hewlett-Packard Decimal String Arithmetic Routines is a group of subroutines which provide
solutions to business applications for users of Hewlett-Packard FORTRAN, BASIC, and Assembler
Programming languages. Routines in the Decimal String Arithmetic Package perform such tasks as:

®  Arithmetic functions performed on decimal data strings. Strings can be as long as desired.
®  Code conversion for data manipulation

®  [Editing for the preparation of output in special formats including insertion of commas,
decimal points, dollar signs, minus signs, asterisks, and zero suppression.

USING THE ROUTINES

The Decimal String Arithmetic Routines are executed through a calling sequence from either
BASIC, FORTRAN, or Assembly Language programs. The user selects the desired routine by
using the routine name in the calling sequence. Parameters accompanying the subroutine call
control subroutine operation. Arithmetic operations performed by the routines are performed
using string variables. String variables are created by defining a one-dimensional integer array.
The user then loads ASCII characters into the array (using the SPUT subroutine, for example).
The number of string characters stored in the array depends upon the format chosen by the
user for the data.

All arithmetic performed by arithmetic routines in the package is done using integer numbers
(without fractions). For example, rather than deal in dollars and cents when multiplying
monetary values, the user deals in cents only, e.g.,

$350.56 = 35056 ¢

Later, the result of arithmetic operations can be output with leading dollar signs and decimal
points inserted by the SEDIT routine. A decimal number used in an arithmetic calculation
using one of the arithmetic routines can be as long as desired. The user may process the entire
string defined in the array, or any smaller substring within the array.
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Data Formats

Data is stored in several different formats in integer arrays, depending upon the requirements
of the Decimal String Arithmetic Routines and the user’s needs. Data can be stored in one
format into integer arrays using the appropriate subroutine and then converted into a different
format using the conversion routines supplied as part of the package.

A2 FORMAT. Character strings stored in A2 format are stored two characters per 16-bit com-
puter word. The characters are represented in 8-bit ASCII code. For example, to reserve space
in memory for an 8-character string, the user must define an integer array four words in length.
In FORTRAN, arrays are defined by a DIMENSION statement:

DIMENSION IX(4)

An 8-character string is stored into the integer array, IX, in the following manner:

STRING = “ABCDEFGH”

15 8 7 0 BITS
WORD 1 A B
WORD 2 C D
INTEGER ARRAY IX
WORD 3 E F
WORD 4 G H

If a number is stored in A2 format (two ASCII digits per computer word), then the sign of the
number (indicating whether it is positive or negative) is indicated in the rightmost digit of the
string. Positive numbers are indicated by no sign at all. For example, the number 001968 is
stored in an integer array as follows:

15 8 7 0 BITS
WORD 1 0 0
WORD 2 1 9 INTEGER ARRAY
WORD 3 6 8
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If a substring number has a negative sign, the rightmost character of the string must be repre-
sented as an 11-zone character. For example, if the rightmost character of a negative number
is a 0, then the zero is changed to a minus sign to reflect the negative sign of the number. A
rightmost character equal to 1 is changed to a J, and so on. Table 1-1 below shows the zoned
character which must appear as the rightmost digit of a negative string, depending upon the
value of the rightmost digit of the string.

Table 1-1. Zoned Characters for Negative Strings

If the sign of the substring is negative The programmer must represent the
and the rightmost digit is a: rightmost digit as a:

o
1

© 0N OO AW N =
T O VO zZ2=2r R -

According to Table 1-1, the string -001968 is represented in an integer array as 00196Q:

15 8 17 0 BITS
WORD 1 0 0
WORD 2 1 9 INTEGER ARRAY
WORD 3 6

—
1 &

15 8 17 0

00110110/01010001

ASCII CODE FOR 6 ASCII CODE FOR Q
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D2 FORMAT. The D2 format is used to store numbers (and only numbers) in memory, and
consists of two digits per 16-bit computer word:

15

817 0 BITS

0 0 0 O DIGIT

0 0 0 O DIGIT

1 WORD

Unlike A2 format, each number is represented in binary code (as opposed to ASCII code for
A2) the number is right-justified in the appropriate half-word (8-bits) and unused bits are set
to zero. Table 1-2. shows the binary code for the digits 0 through 9.

Table 1-2. Binary Representation of Decimal Digits

Decimal Digit

Binary Representation

© 00 N O O A W N = O

00000000
00000001
00000010
00000011
00000100
00000101
00000110
00000111
00001000
00001001

For example, the number 001968 is stored in an integer array in D2 format as follows:

WORD 1

WORD 2

WORD 3

15 8 17 0 BITS

000000O0O0

00000000O0

00000001

00001001 INTEGER ARRAY

00000110

7

00001000

A

/

BINARY CODE FOR NUMBER “6”.

BINARY CODE FOR NUMBER “8”.
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If a number is stored in D2 format, the sign of the number is indicated by the rightmost digit.
Positive numbers are indicated by no sign at all. For example, the positive number 001968 is
stored as shown in the previous figure. If a number has a negative sign, the negative sign is
indicated in the rightmost digit. If the rightmost digit of a negative number is a 0, the user
must represent the rightmost digit as a -1. A rightmost character equal to 1 is changed to -2
to reflect the negative sign, and so on. Table 1-3 below shows the digit which must appear as
the rightmost digit of a negative number, depending upon the value of the rightmost digit of
the number.

Table 1-3. Rightmost Digit for Negative Numbers

If the sign of the number is negative The rightmost digit of the number
and the rightmost digit is a: is represented as:

© 0 N O O b W N = O
i
(2]

For example, the negative number -001968 is represented in an integer array as:

15 8 17 0 BITS
WORD 1 00000000J]000O0OOCOO0O
WORD 2 00000001|]00001001 INTEGER ARRAY
WORD 3 00000110|J11110111

BINARY 2’s COMPLEMENT
REPRESENTATION OF -9.
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D1 FORMAT. D1 format is the same as D2 format except that one digit is stored in one com-
puter word. Negative numbers are represented in the same way as in D2 format (the rightmost
digit of the number is changed according to Table 1-3). For example, the number -001968
would be stored in six elements (one word per element) of an integer array as follows:

15 0 BITS
WORD 1 0
WORD 2 0
WORD 3 1
INTEGER ARRAY
WORD 4 9
WORD 5 6
WORD 6 -9

/.

/

1111111111110111

2’s COMPLEMENT BINARY FOR -9.
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String Utilities Routines






JSCOM

SUBSTRING CHARACTER COMPARE

JSCOM compares two variable-length data substrings in A2 format according to the ASCII
collating sequence, and sets the result to a negative number, zero, or a positive number.

Note: JSCOM is a function subprogram and can be used in any arithmetic expression.

Format

JSCOM (JSTR, JBEG, JEND, KSTR, KBEG, IERR)

JSTR

JBEG

JEND

KSTR

KBEG

IERR

Names a one-dimensional integer string array defined in a DIMENSION
statement. This array contains the first data field to be compared, in A2
format, two characters per word.

An integer constant, integer variable, or integer expression defining the
position of the first character in JSTR to be compared (beginning of
substring).

An integer constant, integer variable, or integer expression defining the
position of the last character in JSTR to be compared (end of substring).
JEND must be greater than or equal to JBEG.

Names a one-dimensional integer string array defined in a dimension
statement. This array contains the second data field to be compared, in
A2 format, two characters per word.

An integer constant, integer variable, or integer expression defining the
position of the first character in KSTR to be compared, (beginning of
substring).

An integer variable used as an error indicator. The value of IERR

following execution of JSCOM indicates whether an invalid character
was encountered.
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Errors

If any character in JSTR or KSTR to be compared is not a valid printable ASCII character,
IERR is set to the position of the current character in JSTR, and JSCOM is set to one;
otherwise IERR remains unchanged. See the list of valid characters in Appendix A.

EXAMPLE

DIMENSION ITEMA (5), ITEMB (6)

IERR=0

IF (JSCOM(ITEMA,1,10,ITEMB,3,IERR))1,2,3
ITEMA substring is less than ITEMB substring
ITEMA substring is equal to ITEMB substring

IF (IERR)5,4,5

ITEMA substring is greater than ITEMB substring
Error routine

[S L NEVURE \CRN

ITEMA 0001335689
ITEMB 000001335791

ITEMA, from positions 1 through 10, is compared character by character with ITEMB,
positions 3 through 12. If the ITEMA field is less than the ITEMB field, control goes to
statement 1.

If the ITEMA field is equal to the ITEMB field, control goes to statement 2. If the ITEMA
field is greater than the ITEMB field or if an illegal character was encountered, control goes
to statement 3, where a test may be made for the error condition.

Comments

The collating sequence used in the comparison is given in Appendix A. It is in ascending
order and constitutes the entire set of valid ASCII characters.

Corresponding characters in JSTR and KSTR are compared logically according to the
collating sequence given in Appendix A. Comparison starts with the JBEG and KBEG
positions and proceeds from left to right. The comparison is finished with the first pair of
characters that do not match, or when the character at JSTR (JEND) has been compared.

JSCOM is set when the comparison terminates according to the following:

JSCOM Result of Comparison

— (minus) JSTR substring is less than KSTR substring

0 (zero) JSTR substring is equal to KSTR substring

+ (plus) JSTR substring is greater than KSTR substring

It is the user’s responsibility to set, test, and reset IERR.
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SFILL

SUBSTRING FILL

SFILL fills a specified area in a substring array with a specified character.

Format
CALL SFILL (JSTR, JBEG, JEND, JCD)

JSTR Names a one-dimensional integer string array containing the area of the sub-
string to be filled. The array must be defined in a DIMENSION statement.

JBEG Integer constant, integer variable, or integer expression defining the position of
the first character in JSTR to be filled (beginning of substring).

JEND Integer constant, integer variable, or integer expression defining the position of
the last character in JSTR to be filled (end of substring). JEND must be greater
than or equal to JBEG.

JCD Integer constant, integer variable, or integer expression containing the ASCII
code for the fill character.

Errors

None.
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EXAMPLE

DIMENSION IPRIN (13)

JCD = 000052B

CALL SFILL (IPRIN,9,15,JCD)

Before
Word
IPRIN  Data
String
After
Word
IPRIN  Data
String

1 2 3 4 5 6 7 8 9 10 11 12 13
0] 8(910]1|2]3 5/6|7|8|9|0|1]2(3|4]|5
112 8191(10|11|12(13|14|15(16|17|18[19|20(21 (22|23 |24 |25|26
1 2 3 4 5 6 7 8 9 10
01 6 S R IR I I 617189
112 718(9(10]11]|12|13]|14|15|16(17{18[18|20

The array IPRIN is filled with asterisks from positions 9 through 15.

To fill the array IPRIN with blanks, the following code and parameters are specified:

ICD = 000040B
CALL SFILL(IPRIN,1,26,ICD)
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SGET

SUBSTRING GET

SGET gets a specified character from a substring.

Format
CALL SGET (JSTR, J, JHOLD)

JSTR Names a one-dimensional integer string array containing the area of the
requested character. The array must be defined in a DIMENSION statement.

J Integer constant, integer variable, or integer expression defining the position
of the specified character in JSTR.

JHOLD Integer variable or integer expression containing the specified character, zero-
filled, right-justified (after SGET is executed).

Errors

None.

Comments

The character in position J of JSTR is returned in JHOLD, right-justified, zero-filled.
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EXAMPLE

DIMENSION IPRIN(10)

CALL SGET (IPRIN,6,NCHAR)

Before
Word
IPRIN  Data
String
After
IPRIN unchanged

NCHAR - 000063g (ASCII 3)

10
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SMOVE

SUBSTRING MOVE

SMOVE to moves data from one string array to another.

Format

CALL SMOVE (JSTR, JBEG, JEND, KSTR, KBEG)

JSTR

JBEG

JEND

KSTR

KBEG
Errors

None.

Comments

Names a one-dimensional integer string array containing the data to be moved.
The array must be defined in a DIMENSION statement. The data may be any
format that is two characters per word.

Integer constant, integer variable, or integer expression defining the position of
the first character to be moved, (beginning of substring).

Integer constant, integer variable, or integer expression defining the position of
the last character in JSTR to be moved, (end of substring). JEND must be
greater than or equal to JBEG.

Names a one-dimensional integer array, in any format that is two characters
per word, into which the data from JSTR is moved. It must be defined in a
DIMENSION statement.

Integer constant, integer variable, or integer expression defining the first
character position in KSTR to which data from JSTR is moved (beginning of
substring).

Each character in JSTR beginning with position JBEG and ending with JEND is moved to
KSTR beginning at position KBEG.
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EXAMPLE

DIMENSION ICARD(80), ILINE(120)

1= 2
J =13
K =10

CALL SMOVE(ICARD,I.J,ILINE,K)

Before

Word 1 2 3 4 5 6 7 8 9 10 1 12 13

ICARD Data o|1|X|Y|Z|A|B|C|O|O|OfB|7 (8|13 |7]|6|5|~2|2|0|0]|7|3

String |1(2|3|4|5(6|7|8(9(10(11{12|13 (1415|1617 (18(19|20|21|22(23 {2425

Word 1 2 3 4 5 6 7 8 9 10 1 12 1

ILINE Data alalalalalalalalalalalajalalalalalalalalalalalala

String 1112[3|4(5(6(7{8]9]10(11{12{13[14{15|16|17(18]19|20(21{22(23|24|25

After

ICARD No change

Word 1 2 3 4 5 6 7 8 9 10 11 12 13

ILINE Data AlalafatataialalallTIXIYIZIAIBICIO|l0O(0olbi 7l Aajalala

String |1|2|3|4|5(6{7|8[9(10(11|12|13{14|15|16|17|18|19{20|21|22(23 (24|25

The field in the array ICARD beginning at character 2 and ending with character 13 as de-
fined by the variables I and J, is moved to ILINE starting with character 10 as defined by the

variable K.

A total of 12 characters was moved.
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SPUT

SUBSTRING PUT

SPUT puts a specified character in a specified position of a substring.

Format
CALL SPUT (JSTR, J, JHOLD)

JSTR Names a one-dimensional integer string array into which the requested charac-
ter is to be placed. The array must be defined in a dimension statement.

J Integer constant, integer variable, or integer expression defining the position in
JSTR where the specified character is to be placed.

JHOLD Integer variable or integer expression containing the character, to be transferred
right-justified, zero-filled.
Errors

None.

Comments

JHOLD remains unchanged after the transfer.



EXAMPLE

DIMENSION IPRIN(5)
NCHAR=000060
CALL SPUT(IPRIN,7,NCHAR)

Before

Word 1 2

IPRIN Data 0|24

String

10

NCHAR = 000060

After

Word 1 2

IPRIN Data 0o(2(4

String [1[2|3]|4

©

10

NCHAR = 000060
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SZONE

SUBSTRING ZONE
SZONE finds the zone-punch of a character, sets a code to indicate what the zone is and
provides a new zone.
Format
CALL SZONE (JSTR, JBEG, NEZ, NOZ)
JSTR Names a one-dimensional integer string array containing the character whose
zone is to be tested and modified. It must be defined in a DIMENSION

statement. The character must be in A2 format, two characters per word.

JBEG Integer constant, integer variable, or integer expression defining the position
of the character in JSTR to be tested and modified.

NEZ Integer constant, integer variable, or integer expression specifying a code
for the new zone.

NOZ Integer variable which is set to a code indicating the original zone of the
character.

Errors

None.
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Comments

First, the zone of the character at position JBEG is retrieved and NOZ is set as follows:

NOZ

1
2
3
4

more than 4

Original Zone

12-zone
11-zone
0-zone

no zone

Character

A-I
-J-R
/,S-Z
+,0-9
special

A new zone is then inserted as specified by NEZ in the table below:

NEZ
1
2
3
4

more than 4

New Zone

12-zone
11-zone
0-zone

no zone

Character
A-I
-J-R
/,S-Z
+,0-9
special

No change is made to the zone when the character is a special character.

The minus sign or hyphen (- or an 11-zone punch) is not treated as a special character. It is
assumed to be a negative zero. The only modification that can be made to a — (minus, or
negative zero) is to change it to an unsigned zero with a no zone code. Zero (0) and + (plus)
are treated as no-zone characters; however, the only modification that can be made to a

zero (0) or plus (+) is to change it to a minus (-) upon request for an 11-zone punch. Plus

is changed to zero upon request for a no-zone punch. Upon request for any other zero punch,
zero (0) and plus (+) remain unchanged. These are the only exceptions among the special

characters.

EXAMPLE

DIMENSION ICHAR(80)
CALL NZONE (ICHAR,8,1,I)

Before
ICHAR(8) =R (11-9 punch)
I=0

After

ICHAR(8) =1 (12-9 punch)
I=2
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Table 2-1. SZONE Conversion

NOZ

NEW CHARACTER
NEZ

same
special character

oLD
CHARACTER

special

character
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String Arithmetic Routines






SADD

SUBSTRING DECIMAL ADD

SADD adds two character substrings of arbitrary length and stores the result in the second
substring. Refer to Appendix B for the BASIC calling sequence.

Format

CALL SADD (JSTR, JBEG, JEND, KSTR, KBEG, KEND, IERR)

JSTR

JBEG

JEND

KSTR

KBEG

KEND

IERR

Names a one-dimensional integer string array containing the first character sub-
string to be added. The contents of the array must be in A2 format, two
characters per word. JSTR must be defined in a DIMENSION statement.

An integer constant, integer variable or integer expression indicating the
position of the first character in JSTR to be added (beginning of substring).

An integer constant, integer variable or integer expression giving the position
of the last character in JSTR to be added (end of substring). It must be greater
than or equal to JBEG.

Names a one-dimensional integer string array containing the data to which the
data in JSTR is added. It will contain the result following addition in A2 for-
mat, two characters per word. KSTR is defined in a DIMENSION statement.

An integer constant, integer variable or integer expression giving the position
of the first character in KSTR (beginning of substring).

An integer constant, integer variable, or integer expression giving the position
of the last character in KSTR (end of substring). It must be greater than or
equal to KBEG.

An integer variable used as an error indicator. The value of IERR following
execution of SADD indicates whether arithmetic overflow occurred: If an
overflow occurred, IERR is set equal to KEND. The programmer must initial-
ize, test and reset IERR.

31



Errors
IERR is set when

e  There was arithmetic overflow: if KSTR is not large enough to contain the sum,
the KSTR field is filled with 9’s and IERR is made equal to KEND.

. JSTR is longer than KSTR, neither field is altered, but IERR is set equal to KEND.
° Either substring of JSTR and/or KSTR do not contain all ASCII numeric characters
(except the rightmost character), IERR is set equal to -1.
Comments

JSTR and KSTR can be any length up to the maximum space available; KSTR must, how-
ever, be greater than JSTR in order to avoid an overflow condition.

The characters in JSTR and KSTR must all be ASCII numeric, 0-9 except the rightmost char-
acter, JLAST or KLAST, which may be an 11-zone character, indicating a negative digit.

It is the user’s responsibility to initialize, test, and reset IERR.
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EXAMPLE

DIMENSION IFLDA(8),IFLDB(10)
IE=0
CALL SADD(IFLDA,1,15,IFLDB,1,20,IE)

Before
Word 1 2 3 4 5 6 7 8
IFLDA = Data Afalalalal317111411]10]10(2(5(116
String 1{2({3|4|5|6[7]8|9(10{11{12{13]|14|15|16
Word 1 2 3 4 5 6 7 8 9 10
IFLDB = Data AlalAa]1]5(3]4(16(718(9]3|56|0(0|0(9|8(7(6
String 1(2(3(4(5(6|7[8]|9(10{11{12|13({14(15|16{17{18]19|20
IE = 0(zero)
After

IFLDA No change

Word 1 2 3 4 5 6 7 8 9 10
IFLDB = 0/|0|0[1(5]|3({4|6]7(9|3|0|6(4(1]1(0]1]|2]|7

String 112|13]4|5|6]7]18|9|10|11]12(13|14]|15(16{17{18(|19(20
IE = O(zero) g

The data field IFLDA is added to IFLDB and the result placed in IFLDB. The error indi-
cator IE is unchanged since no overflow occurred.

Note: At the conclusion of SADD, the rightmost character in KSTR, KLAST, carries the
sign of the sum. Thus, if the sum is negative, the rightmost character will be an
11-zone character. However, if the sum is zero, the rightmost character may be
either 0 (zero) or - (minus sign).






SOV

SUBSTRING DECIMAL DIVISION

SDIV divides arbitrary length substring KSTR by another such substring JSTR, placing the
quotient and the remainder in KSTR. Refer to Appendix B for the BASIC calling sequence.

Format

CALL SDIV (JSTR, JBEG, JEND, KSTR, KBEG, KEND, IERR)

JSTR Names a one-dimensional integer string array used as the divisor. It must
contain data in A2 format, two characters per word. JSTR must be defined
in a DIMENSION statement.

JBEG Integer constant, integer variable, or integer expression giving the position of
the first digit of JSTR (beginning of substring).

JEND Integer constant, integer variable, or integer expession giving the position of
the last digit of JSTR (end of substring). JEND must be greater than or equal
to JBEG.

KSTR Names a one-dimensional integer string array used as the dividend. It will
contain the quotient and the remainder, extended to the left, following
division. The data is in A2 format, two digits per word.

KBEG Integer constant, integer variable, or integer expression giving the position of
the first digit of KSTR (beginning of substring).

KEND  Integer constant, integer variable, or integer expression giving the position of
the last digit of KSTR (end of substring). It must be greater than or equal
to KBEG.

IERR An integer variable used as an error indicator. After SDIV is executed, it
indicates whether division by zero was attempted, or whether the field
KSTR was too small to contain quotient and remainder.



Errors

IERR is set in one of three circumstances:

1. If division by zero was attempted, IERR is set to KEND

2.  If either substring of JSTR and/or KSTR does not contain all ASCII numerics.
except the rightmost character, IERR is set to —1.

3. If insufficient space was allocated to extend KSTR to the left, IERR is set to KEND.

4. If the length of the divisor is greater than the length of the dividend, IERR is set
to KEND.

In all above cases, neither KSTR nor JSTR is modified.

Comments

JSTR and KSTR can be any length up to the maximum space available. Sufficient space must
be allocated to KSTR to allow for its extension. At least (KEND-KBEG+1) +
2(JEND-JBEG+1) positions must be provided between the beginning of KSTR and the first
dividend position KBEG. For instance, if JEND=6, JBEG=2 (the divisor has 5 positions) and
the dividend has 7 positions, then KBEG must be at least 18 positions from the beginning of
KSTR.

The user is responsible for initializing, testing, and resetting the error indicator, IERR.

The quotient and the remainder will both be located in the extended KSTR field according
to the diagram below:

KSTR Quotient Remainder
(I t t
A K B C D

A is the position: KBEG- (JEND-JBEG+1)
K is the position: KBEG

B is the position: KEND- (JEND-JBEG+1)
C is the position: KEND- (JEND-JBEG)

D is the position: =~ KEND

The SDIV arithmetic is decimal arithmetic using whole numbers only, with no decimal point
alignment. Therefore, the numbers should have an assumed decimal point following the

rightmost digit.

(See also “Short-String Routine” in the SMPY description.)
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EXAMPLE
Divide 7943074 by —-42135
DIMENSION IDIVR(3), IDVD(12)

IE=0
CALL SDIV(IDIVR,2,6,IDVD,18,24,IE)

Before
Word 1 2 3
IDIVR Data Al4|2|1|3]|N Note: 11 —zone 5 ,(N), stands for -5 in
String 112|3(4|5]|6 A2 formats
Word 1 2 3 4 5 6 7 8 9 10 11 12
IDVD Data A|B|C|DIE|F|G|H]|I|J|K]JL[M|N[O]|O|0O|7|9|4|3|0|7|4
String 112(3|14(5]6(718(9]10(11(12]13|14|15(16(17{18[19]20(21|22(23(24
After
IDIVR No Change
Word 1 2 3 4 5 6 7 8 9 10 11 12
IDVD Data o|o|j0|0O|O|O|O|OjO|O|O|O|O|OfOO|1|8|Q|2|1|6|9|4
String 11213|14(5(6(7]8|9|10{11[12]|13|14|15[16{17]|18(19]|20(21{22|23|24
*—— Quotient * — Remainder
Answer: —188, remainder 21694
IE=0 (zero)

The numeric field IDIVR was divided by the numeric field IDVD with the quotient and
remainder placed in IDVD. The field IDVD has been extended 17 places to the left and filled
with zeros. The remainder is in the 5 low order positions of IDVD, the quotient in positions 13
through 19.

Note: See SMPY for a routine which enables the user to provide a shorter string for the
dividend.

3-7






SMPY

SUBSTRING DECIMAL MULTIPLY

SMPY multiplies two character data substrings and places the result in the second substring.
The substrings may be any length. Refer to Appendix B for the BASIC calling sequence.

Format

CALL SMPY (JSTR, JBEG, JEND, KSTR, KBEG, KEND, IERR)

JSTR

JBEG

JEND

KSTR

KBEG

KEND

IERR

Names a one-dimensional integer string array containing the data to be
multiplied. The array must be defined in a DIMENSION statement. The
data is in A2 format two characters per word.

Integer constant, integer variable, or integer expression defining the
position of the first character in JSTR to be multiplied (beginning of
substring).

Integer constant, integer variable, or integer expression defining the position
of the last character in JSTR to be multiplied (end of substring). JEND
must be greater than or equal to JBEG.

Names a one-dimensional integer string array containing the multiplicand.
After multiplication, it will contain the product extended to the left. The
data, before and after multiplication, is in A2 format, two characters per word.

Integer constant, integer variable, or integer expression defining the position
of the first character in the multiplicand (beginning of substring).

Integer constant, integer variable, or integer expression defining the position
of the last character in both the multiplicand and the product (end of sub-
string). KEND must be greater than or equal to KBEG.

Integer variable used as an error indicator. It is set to KEND when KSTR is
not large enough to contain the product.
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Erxrors

If KSTR does not have enough positions to allow for its extension to the left in order to

receive the product, IERR is set equal to KEND. The subroutine terminates at that point. If
JSTR or KSTR contain a non-numeric or non-blank character in other than the last position,
IERR is set to —1. In either case, neither JSTR nor KSTR is modified. The user is responsible

for testing and resetting IERR.

Comments

The data is converted from ASCII to numeric within SMPY.

JSTR and KSTR can be any length up to the maximum space available. Sufficient space must
be allocated to KSTR to allow for its extension. At least (KEND-KBEG+1)+2(JEND-KBEG+1)
positions must be provided between the beginning of KSTR and the first multiplicand position
KBEG. That is, if JSTR has five positions (for example, JEND=6, JBEG=2) and the multipli-
cand has 7 positions, then KBEG must be at least 18 positions from the beginning of KSTR;
KBEG would be greater than or equal to 18.

The SMPY arithmetic is decimal arithmetic using whole numbers only.

The product of SMPY is located in KSTR beginning at position KBEG and ending at position

KEND.

EXAMPLE

DIMENSION MULTR(3), MLCND(13)
IE=0

CALL SMPY (MULTR,2,6 MLCND,18,24,IE)

Before
Word 1 2 3
MULTR Data ofo
String |1|2|3|4|5
Word 1 2 3 5 6 7 8 9 10 11 12 13
MLCND Data VIW[(X|Y|Z|[C|ID|E[F|G[H|I |[J|K|L|R|S|0[8|6|5|8|3|2|A|B
String |1|12|3|4(5(6]|7 9110111|112|13]|14|15(16|17|18]|19]|20]21{22|23(24 (25|26
IE=0
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After

MULTR No Change

Word 1 2 3 4 5 6 7 8 9 10 11 12 13
MLCND Data ojo|o|jojo|o|ofofo|jOojO|O|OfO|1|3(3|3|3(8|1|2|8|0|A|B
String [1|12|3(4|5|6|7|8(9|10[11|12{13({14|15{16(17{18{19|20{21{22|23|24|25|26

IE=0

The numeric data fields MULTR and MLCND are multiplied and the result placed in MLCND.
The field MLCND has been extended to the left 17 characters and filled with zeros. IE has not
been changed. The result starts the number of positions in MULTR to the left of KBEG but the

field was extended and zero-filled 2*(JEND-JBEG+1) + (KEND-KBEG+1) positions.

Short-String Routine

If the user does not wish to provide such a long string for KSTR, he may use the following
instructions with SMPY:

MAINLINE

N1=2%(JEND-JBEG+1)+(KEND-KBEG+1)+1
N2=N1+(KEND-KBEG)

CALL SMOVE(KSTR, KBEG, KEND, KTEMP, N1)
CALL SMPY(JSTR,JBEG,JEND,KTEMP,N1,N2 IERR)
N3=N1-(JEND—JBEG+1)

N4=KBEG- (JEND-JBEG+1)

CALL SMOVE (KTEMP,N3,N2 KSTR,N4)

KSTR must be dimensioned, and at least (JEND-JBEG+1) positions must be provided between
the beginning of KSTR and the first multiplicand position, KBEG, to allow for the extension

of the product. That is, if JSTR has 5 positions (for example, JEND=6, JBEG=2), and the
multiplicand has 7 positions, then KBEG must be greater than or equal to 6. KTEMP is a

temporary buffer to which the multiplicand is moved to allow for its expansion during SMPY.

It must be dimensioned by the user, and must consist of at least 2(KEND-KBEG+1) +
2(JEND-JBEG+1) positions.

Note: The short-string routine also can be used with SDIV.
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EXAMPLE

DIMENSION MULTR(3),MLCND(6) MTEMP(12)
IE=0

JBEG=2

JEND=6

KBEG=6

KEND=12
NI1=2*%(JEND-JBEG+1)+(KEND-KBEG+1)+1
N2=N1+(KEND-KBEG)

CALL SMOVE(MLCND,KBEG,KEND,MTEMP,N1)
CALL SMPY(MULTR,JBEG,JEND,MTEMP,N1,N2,IE)
N3=N1- (JEND-JBEG+1)

N4=KBEG- (JEND-JBEG+1)

CALL SMOVE(MTEMP,N3,N2,MLCND,N4)

Before

Word 1 2 3
MULTR Data ojo|1|5]4
String 12345

Word 1 2 3 4 5 6

MLCND Data JI[K|L|R|S|0|8|6|5|8]3

String |112|3|4(5]|6|7({8|9][10(11]12

IE=0

After

Word 1 2 3 4 5 6

MLCND Data 0|0}|1|3[3(3|3[|8|1]2(8]|0

String |1|2|3|4([5|6[7|8|9]10(11|12

IE=0
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SSUB

SUBSTRING SUBTRACT

SSUB subtracts one substring from a second substring and places the result in the second
substring. Both substrings may be of any length. Refer to Appendix B for the BASIC
calling sequence.

Format

CALL SSUB (JSTR, JBEG, JEND, KSTR, KBEG, KEND, IERR)

JSTR

JBEG

JEND

KSTR

KBEG

KEND

IERR

Names a one-dimensional integer string that is to be subtracted from a second
array. The array must be defined in a DIMENSION statement. The contents
of the array must be in A2 format, two characters per word.

Integer constant, integer variable, or integer expression defining the position of
the first character to be subtracted (beginning of substring).

Integer constant, integer variable, or integer expression defining the position
of the last character to be subtracted (end of substring). JEND must be
greater than or equal to JBEG.

Names a one-dimensional integer string array containing the data from which
the data in JSTR is subtracted. It will contain the result following subtraction.
The array must be defined in a DIMENSION statement.

Integer constant, integer variable, or integer expression defining the position
of the first character in KSTR (beginning of substring).

Integer constant, integer variable, or integer expression defining the position
of the last character in KSTR (end of substring). KEND must be greater than
or equal to KBEG.

Integer variable used as an error indicator. Upon completion of SSUB, IERR
indicates whether arithmetic overflow has occurred.
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Errors

If there was arithmetic overflow (KSTR was not large enough to contain the result, IERR is
set to KEND. KSTR is filled with 9’s.

If JSTR is longer than KSTR, neither field is altered, but IERR is set equal to KEND and
SSUB terminates.

If either data field, except JLAST and KLAST, is not numeric ASCII, IERR is set to -1 and
SSUB terminates.

Comments

See comments for SADD.
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EXAMPLE
DIMENSION IFLDA(8), IFLDD(10)

IE=0
CALL SSUB(IFLDA,1,8,IFLDB,1,16,IE)

Before

Word 1 2 3 4 5 6 7 8

IFLDA Data 1156(6]14]3|015
String | 112|3|4(5({6|7]|8

9110(11{12]13[14|15|16

Word 1 2 3 4 5 6 7

IFLDB Data ojo|jo0|0f7[23
String | 1]2|3|4]|5|6({7{8|9]|10|11|12|13|14]|15|16|17|18[19|20

After

IFLDA No Change

Word 1 2 3 4 5 6 7 8

IFLDB Data |0|0|0|0]|7]2]|3
String 6|7

9110(11({12{13{14|15]|16(17(18]|19(|20

The decimal data field IFLDA is subtracted from the decimal data field IFLDB and the result
placed in IFLDB. Since IFLDA is positive, it is made negative and then added to IFLDB

producing the result.

The error indicator IE is unchanged since no overflow occurred.
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SECTION IV
Output Editing Routine, SEDIT






SEDIT

SEDIT edits data in one substring array using an edit mask in a second substring array and places
the edited data in the second substring array. Refer to Appendix B for the BASIC calling sequence.

Format

CALL SEDIT (JSTR, JBEG, JEND, KSTR, KBEG, KEND)

JSTR

JBEG

JEND

KSTR

KBEG

KEND

Names a one-dimensional integer string array containing the data to be edited.
The array must be defined in a DIMENSION statement. The data to be edited,
called the source field, is in A2 format two characters per word.

Integer constant, integer variable, or integer expression defining the position of
the first character of JSTR to be edited (beginning of substring).

Integer constant, integer variable, or integer expression defining the position of
the last character of JSTR to be edited (end of substring). JEND must be
greater than or equal to JBEG.

Names a one-dimensional integer string array containing the edit mask and into
which the data is edited. The edit mask, called - the mask field, is in A2 for-
mat, two characters per word.

Integer constant, integer variable, or integer expression defining the first posi-
tion of the mask field (beginning of substring).

Integer constant, integer variable, or integer expression defining the last posi-
tion of the mask field (end of substring). It must be greater than KBEG.



Alphanumeric Editing

X(ALPHANUMERIC REPLACEMENT HOLDER). Alphanumeric edit masks are used to edit
character substrings and consist of X’s as replacement holders and any other character as in-
sertion characters. Characters are placed in the edit mask from right to left. Each replace-
ment holder(X) in the edit mask is replaced in the display result with a character from the
substring. Each insertion character (anything other than X) in the edit mask appears un-
modified in the display result. If the end of the mask is reached before the end of the charac-
ter substring, the remaining characters in the elements are not displayed. If the end of the
character substring is reached first, the remainder of the display is replaced by asterisks. The
character substring must be defined as ASCII if using the alphanumeric edit mask.

EXAMPLES:
Character Substring Edit Mask Edited Result
MNRZ “X-XX-X* M-NR-Z
MNRZ “XXX” NRZ
MNRZ “XX/XX/XX” **¥/MN/RZ

Numeric Editing

Numeric edit masks are used to edit ASCII numeric, 0-9. Numeric edit masks consist of re-
placement holders, sign characters and insertion characters.

Replacement

9 (NUMERIC REPLACEMENT HOLDER). Each 9 in the edit mask is replaced by a decimal
digit in the corresponding position of the numeric substring.

Z (ZERO SUPPRESSION REPLACEMENT HOLDER). The position of the Z in the edit
mask is replaced by a decimal digit in the corresponding position of the numeric substring.
Zeros to the left of the first significant position in the substring are replaced by blanks.

* (ASTERISK REPLACEMENT HOLDER). Asterisks rather than blanks are inserted to the
left of the first significant decimal digit in the substring.

$ (DOLLAR SIGN REPLACEMENT HOLDER). A dollar sign is inserted to the left of the
first significant decimal digit in the substring, and is to the left of the position that defined
the zero suppression. Any zero in the remaining non-significant positions are replaced by
blanks.



Sign Characters

CR(CREDIT). These two characters are placed in the rightmost positions of the edit mask.
If the decimal substring is negative, the characters remain in the edited output. If the sub-
string value is positive, CR is replaced by two blanks. When CR is present in the edit mask,
no data is edited into the last two positions but only into the edit characters to the left.

- (MINUS). This character placed in the rightmost position of the edit mask is treated simi-
larly to CR. It remains if the substring value is negative; is replaced by a blank when the sub-
string value is positive. A minus elsewhere in the edit mask remains in that position in the
edited output.

Insertion Characters

All other characters in the edit mask not defined above are insertion characters.

Operation of SEDIT

The characters are placed in the edit mask from right to left. Only the characters 9, Z, *, and $
are replaced by decimal characters in the substring.

If the characters CR or a minus are in the rightmost position or positions, they are made blank
for a positive substring value and left unchanged for a negative substring value.

If all the substring characters have not been placed in the edit mask when the end of the edit
mask is reached, the entire edited output is filled with asterisks and editing terminates. Zero
suppression proceeds from left to right of the edit mask. Any of the edit mask characters:
9, Z, X,. (decimal point), or, (comma) is replaced by a blank unless the zero suppression
character is an asterisk in which case it is replaced by an asterisk.

Rules Governing Creation of Edit Mask

There must be no more than one decimal point. Zero suppression is used when the edit mask
contains a Z(zero), *(asterisk), or $(dollar sign) and:

1. A Z may not appear anywhere after a 9, *, or $ which is not the first holder in the
edit mask.

2. A * may not appear anywhere after a 9, Z or $ which is not the first holder in the
edit mask.

3. A $ may not appear anywhere aftera Z, 9, or *.



In editing a numeric data substring through a numeric edit mask, the digits which represent
the value of the substring are exchanged for the replacement holder. The decimal point re-
mains in the edited output where it was placed in the edit mask. If, however, zero suppres-
sion is also requested, it is replaced by a blank if it is to the left of the last character to be

suppressed.

Any insertion character appears unmodified in the display unless it is a decimal point or

comma with zero suppression.

EXAMPLES
Substring Value Edit Mask Edited Result
0059 “$$%,999” 3059
1024 “ZZ72,22Z” 1,024
010555 “$8,$88.99CR” $105.55
01055N (-010555) “$8,885.99CR” $105.55CR
01055N (-010555) “$8$,338.99-" $105.55-
010555 “$8,$88.99-7 $105.55
15039250 “$,883,$88.99CR” $150,392.50
139R (-1399) “kkkk 99CR” **%]13.99CR
044240474 “999-99-9999” 044-24-0474
214N(-2145) “8,$$8.99” $21.45
24 £999.99” 000.24
24 “9.99.9” *¥%( 24
1234 “X. XXX~ 1.23.4

Errors

When the number of characters in the source field is greater than the number of characters
in the mask substring, the mask substring is filled with asterisks and editing terminates.

In numeric edits, if more than one decimal point is encountered, the mask substring will be
filled with stars from the place of the second decimal point to the left most position of the

substring.

Each execution of SEDIT destroys the mask field by replacing it with the edited result. It is
therefore, advisable to move the mask to the output area and perform the edit function in the

output area.
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SECTION V
Internal Routines






SA2DE

SUBSTRING A2 FORMAT TO DECIMAL

SA2DE converts a field from A2 format to decimal format; A2 format is two-characters per
word; decimal format is two digits per word.

NOTE:

Format

This routine is not normally called by the user. It is used by the variable-
length decimal string arithmetic subroutines: SADD, SSUB, SMPY, and
SDIV.

CALL SA2DE (JSTR, JBEG, JEND, IERR)

JSTR

JBEG

JEND

IERR

Names the one-dimensional integer string array in A2 format that is to be
converted to decimal. The array must be defined in a DIMENSION statement.

An integer constant, integer variable, or integer expression defining the first
character position in JSTR to be converted (beginning of substring).

An integer constant, integer variable, or integer expression defining the last
character position in JSTR to be converted (end of substring). JEND must be
greater than or equal to JBEG.

An integer variable used as error indicator. If all characters are valid, IERR

is unchanged; otherwise it is set to the last invalid character found during
conversion.
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Errors
When an invalid character is found, the position of the character is placed in IERR. (A non-
numeric or non-blank character is invalid; an 11-zone character representing a sign in the

JEND position of JSTR is valid.) If more than one invalid character is found, IERR is set to
the most recent position, and processing continues.

Comments

Only the last invalid character is indicated in IERR when conversion is complete. Other in-
valid characters may have been found in preceding positions.

Blanks are converted to zeros.

Zone punches may be used to indicate conditions. These punches can be removed with the
SZONE routine as shown in the error routine following the example.

EXAMPLE

DIMENSION INFL(10)
IE=0
CALL SA2DE (INFL,7,17,IE)

INFL is originally in A2 format. After execution of SA2DE, positions 7-17 of INFL have
been converted to decimal format (blanks are converted to zeros). Since no invalid charac-
ters were found, IE is unchanged. The field to be converted was originally

ANDN0]12345T

The field after conversion is

00000123451

EXAMPLE

In order to remove zone punches, use the following routine:

MAINLINE
11 bALL SA2DE (JARY, JBEG, JEND, IERR)
IF (IERR)22,22,32

22 (CONTINUE MAINLINE)



32 (ERROR ROUTINE)

CALL SZONE (JARY,IERR,4,N1)

N1 =0

CALL SA2DE (JARY,IERR,IERR,N1)
IF (N1)50,50,40

40 STOP 999

50 CALL SDEA2 (JARY,JBEG,JEND,IERR)
IERR = 0
GOTO11

When IERR is greater than zero, control transfers to statement 32. Unless the zone isa
special character, it is removed with the SZONE routine and converted to decimal. If the
character was a special character (truly invalid), the program halts at statement 40. Other-
wise, control goes to statement 50 where the field is returned to A2 format. Control then
returns to statement 11 where the field is again converted to decimal in an attempt to find
other invalid characters.

This process continues until no more errors are found or a truly invalid character is en-
countered. The error indicator is not reset by this routine but must be reset by the

programmer.






SCARY

SUBSTRING D2 DECIMAL CARRY

SCARY examines a specified D2 decimal substring for carries, resolves the carries in the next
higher substring, and saves any carry from the high-order digit of the substring.

NOTE: This routine normally is not called by a user.

Format
CALL SCARY (JSTR, JBEG, JEND, KOUT)

JSTR Names a one-dimensional integer string array which is interrogated for carries.
It must be defined in a DIMENSION statement.

JBEG Integer constant, integer variable, or integer expression indicating the first digit
in JSTR (beginning of substring).

JEND Integer constant, integer variable, or integer expression indicating the position
of the last digit in JSTR (end of substring). JEND is greater than or equal to
JBEG.

KOUT  Identifies an integer variable used to hold any carry from the high order posi-

tion of JSTR after execution of SCARY. If there is no carry, KOUT is set to
Z€ro.
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Errors

None.

Comments

Generally, this routine is not called by the user since carries are resolved within the arithmetic
routines SADD, SSUB, SMPY, and SDIV. SADD and SSUB call SCARY to resolve carries.

EXAMPLE
DIMENSION JDIGT(10)

M =17
CALL CARRY(JDIGT,1,10,M)

Before

Word 1 2 3 4 5 6 7 8 9 10

JDIGT = Data olo|72l6 (27|51 |8|1|1|a|a|a|a|alalalaia]a
String |1|2|3[4|5|6|7|8|9[10]|11]{12]13|14|15{16|17|18|19(20

After

Word 1 2 3 4 5 6 7 8 9 10

JDIGT = Data 07 [2[3[3|b|0|2|1|1 [a]a]|a]af(sjala)b|nll
String |1(2|3|4|5|6|7|8]|9(10|11(12(13|14|15{16|17{18{19]|20

M =0

As a result of multiple arithmetic operations, JDIGT originally has

As a result of multiple arithmetic operations, JDIGT originally has positions 3,5, and 8 as
shown before execution of SCARY. Following execution of SCARY, a 1 has been borrowed
from the 7th position to resolve the -8 condition, a 3 was borrowed from the 4th position to
resolve the condition at position 5, and the 7 from 72 is now in position 2.
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SDCAR

SUBSTRING D1 DECIMAL CARRY

SDCAR examines a specified D1 decimal substring for carries, resolves the carries in the next
higher substring, and saves any carry from the high order digit of the substring.

NOTE:

Format

This routine normally is not called by a user.

CALL SDCAR (JSTR, JBEG, JEND, KOUT)

JSTR
JBEG
JEND
KOoUuT
Errors
None.

Names a one-dimensional integer string array in D1 decimal format (one digit
per word) which is interrogated for carries. It must be defined in a DIMEN-
SION statement.

An integer constant, integer variable, or integer expression indicating the word
position of the first digit to be carried in JSTR (beginning of substring).

An integer constant, integer variable, or integer expression indicating the word
position of the last digit to be carried in JSTR (end of substring). JEND is
greater than or equal to JBEG.

Identifies an integer variable used to hold any carry from the high order posi-

tion of JSTR after execution of SDCAR. If there is no carry, KOUT is set to
Zero.
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Comments

Generally, this routine is not called by the user since carries are resolved within the arithmetic
routines SADD, SSUB, SMPY, and SDIV, SMPY and SDIV call SDCAR to resolve carries in D1

format substrings.

EXAMPLE

DIMENSION JDIGT(10)
M=17
CALL SDCAR JDIGT(0,9.M)

Before

Word 0 1 2 3 4 5 6 7 8 9

JDIGT = Data 0 o | 72| 6 | 27| 5 1 8 1 1
String 1|2 3|4 5|6 7J8 9|1o11‘12 13|1415|1617|18 19(20

After

Word | o | 1| 2|3 ]|a |5 |6 |7 |8]09
JDIGT = Data ol 7| 2|33 |5 0] 2/]1]n1
String |1 | 2|3 ] 4 5| 6|7 | 8 9[10 11[12 13]14 15/16]17[1819]20

M =0 (zero)
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SDEA2?

SUBSTRING DECIMAL TO A2 FORMAT

SDEA2 converts a substring from D2 format to A2 format.

NOTE:

Format

This routine normally is not called by user. It is used by the variable-
length decimal string arithmetic subroutines: SADD, SSUB, SMPY and
SDIV.

CALL SDEA2 (JSTR, JBEG, JEND, IERR)

JSTR

JBEG

JEND

IERR

Names a one-dimensional integer string array containing the substring to be
converted; it must be in decimal format, two digits per word before conversion.
The array must be defined in a DIMENSION statement.

Integer constant, integer variable, or integer expression defining the position of
the first digit of JSTR to be converted (beginning of substring).

Integer constant, integer variable, or integer expression defining the position of
the last digit in JSTR to be converted (end of substring). It must be greater
than or equal to JBEG.

An integer variable used as an error indicator. It is set when a digit is greater

than nine or is negative unless the negative digit is at position JEND which, as
the sign digit, can be negative.
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Errors

The error indicator IERR is set equal to the position of the last invalid digit encountered. An

invalid digit is one outside the range 0-9 except for a signed digit in the last position.

Comments

Only the last invalid digit is indicated by the error indicator. Other invalid digits may have
been encountered to the left of the digit noted.

Errors should not occur since the arithmetic routines (SADD, SDIV, SMPY, and SSUB) re-

solve carries. If they do occur, the user’s program should indicate it.

The user is responsible for setting, testing, and resetting the error indicator.

EXAMPLE

DIMENSION INFL (10)

IE =0

CALL SDEA2 (INFL,7,17,IE)

Before
Word
INFL Data
String
IE =0 (zero)
After
Word
INFL Data
String
IE =0 (zero)

2 3 4 5 6 7 8 9 10
F|O 0|0{1{2|3|4|5|-1|E|N|D
34 6 9110(11({12]13]14|15(16/17]|18]19|20
Decimal Format
2 3 4 5 6 7 8 9 10
E|F|O 0f1 3|14|5|JI|E D
3|14|5]|6 9110(11}12|13|14|15|16|17{18(19]|20
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S01D02

SUBSTRING DECIMAL D1 FORMAT TO SUBSTRING DECIMAL D2 FORMAT

SD1D2 converts a substring from D1 format (1 digit per word) to D2 format (2 digits per
word).

NOTE: This routine normally is not called by the user. It is used by the variable-
length decimal string arithmetic subroutines SMPY and SDIV.

Format
CALL SD1D2 (JSTR, JBEG, JEND, DIFF)

JSTR Names a one-dimensional integer string array containing the substring to be
converted; it must be in D1 format, 1 digit per word before conversion. The
array must be defined in a DIMENSION statement.

JBEG Integer constant, integer variable, or integer expression defining the first posi-
tion of JSTR after conversion to D2 format.

JEND Integer constant, integer variable, or integer expression defining the last posi-
tion of JSTR after conversion to D2 format. It must be greater than or equal
to JBEG.

DIFF Integer constant, integer variable, or integer expression defining the bias to be
added to any index or position pointer for D2 format to obtain an index for
D1 format. It is calculated by SD2D1.
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Errors

None.

EXAMPLE
DIMENSION INFL(10)
DIFF =-11

CALL SD1D2(JSTR,12,19,DIFF)

Before

Word 1 2 3 10
INFL Data |A|B| O 1 5 7 |H
String |1123|4|5(6|7[89]|10[11]12]13{14|156(16(17{18|19]|20
DIFF =-11 D1 Format
After
Word 1 2 3 4 5 6 7 8 9 10
INFL Data A|B 0 ofo|of1|2|3(4|5|6|7(H
String | 1 9 (10(11]|12(13|14]|15{16]17]18 19|20
DIFF unchanged D2 Format
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SD2D1

SUBSTRING DECIMAL D2 FORMAT TO SUBSTRING DECIMAL D1 FORMAT

SD2D1 converts a substring form D2 format (2 digits per word) to D1 format (1 digit per
word).

NOTE: Thisroutine normally is not called by the user. It is used by the
variable-length decimal string arithmetic subroutines SMPY and
SDIV to accommodate large numbers.

Format
CALL SD2D1 (JSTR, JBEG, JEND, DIFF)

JSTR Names a one-dimensional integer string array containing the substring to be
converted; it must be in D2 decimal format, two digits per word before con-
version. The array must be defined in a DIMENSION statement.

JBEG Integer constant, integer variable, or integer expression defining the position of
the first digit of JSTR to be converted (beginning of substring).

JEND Integer constant, integer variable, or integer expression defining the position of
the last digit in JSTR to be converted (end of substring). It must be greater
than or equal to JBEG.

DIFF Integer constant, integer variable, or integer expression defining the bias to be
added to any index or position pointer for D2 format to obtain an index for D1

format. It is calculated according to the formula

DIFF = -((JEND+1)/2+1)

Comments

Note that 2(JEND-JBEG+1) positions in JSTR must be available, so that no digit would ever be
moved to a position preceding JSTR(1).
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Errors

None.

EXAMPLE

DIMENSION INFL(10)
CALL SD2D1 (JSTR,12,19,DIFF)

Before

INFL Data |A|B|C|D|E|F

After

INFL Data A(B|{O[0O]|O0]|1

Word 1 2 3 4 5 6 7 8 9 10
G JIK[(0O{112(3|4|5|6|7|H
String | 112|3|4|5|6|7|8 10]11)12[13]14]15]16]17|18 19|20
D2 Format
Word 1 2 3 4 5 6 7 8 9 10
0 310(41(0]|5 6(0|7]|7]|H
String | 1]12(3|4]|5|6 819 ]10111(12[13|14|15)16|17]18|19|20
D1 Format

DIFF =-11
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SSIGN

SUBSTRING SIGN

SSIGN finds the sign of a number, sets a code to indicate this sign and gives the number a new
sign (as specified).

NOTE: Thisroutine normally is not called by a user. It is used by the variable-
length decimal string arithmetic subroutines: SADD, SSUB, SMPY,
SDIV, JSCOM.

Format
CALL SSIGN (JSTR, JBEG, NEWS, NOLDS)

JSTR Names a one-dimensional string integer array containing the character whose
sign is to be tested and modified. The array must be defined in a DIMEN-
SION statement. The character must be decimal format, two digits per

word (D2).

JBEG Integer constant, integer variable, or integer expression defining the position of
the character to be tested and modified.

NEWS  Integer constant, integer variable, or integer expression containing the code for
the new sign.

NOLDS Integer variable which is set to a code specifying the old (original) sign of the
character.

Method

First the sign of the character at JBEG is retrieved and NOLDS is set as follows:

NOLDS Original Sign
+1 non-negative
-1 Negative
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Next, the character is given a new sign according to the code specified by NEWS. The table
below shows the sign depending on the value of NEWS:

NEWS New Sign
+1 positive
0 opposite of original sign
-1 negative
NOLDS original sign retained
Errors
None.
Comments

The character to be processed must be in decimal format, two digits per word (D2 format), or
the result is meaningless.

EXAMPLE

DIMENSION IDGT(10)
CALL SSIGN (IDGT,20,+1,NS)

Before

IDGT(20) = +8
NS =0

After

IDGT(20) - +8 (no change)
NS = +1
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APPENDIX A
HP CHARACTER SET FOR
COMPUTER SYSTEMS

Effect of Control key *
TN

|«— 000-0378 —»}4— 0400778 —#-|—100-1378 —#-|#—140-1778 —#-}—————— 240-3378 ————»|

b
8% 0 0 0 0, 0 0 0 0 1 1 1 1
7 0 0 0 0 1 1 1 1 ] 0 1 1
bg b 0, 0, 19 1, 0, 0, 19 1, 19 1 0, 0,
BITS COLUMN
N 0 1 2 3 4 5 6 7 10 11 12 13
by by by by| ROW ¢
ofojofo 0 NUL DLE sP 0 @ P 0 p - 9 8
olo|of1 1 SOH DC1 ! 1 A Q a q ° P ¥ 4
oflof1]o0 2 STX DC2 2 B R b r r 4 " x
olo|1]n 3 ETX DC3 # 3 c s c s 4 o/ 2 €
oj1|ofo 4 EOT DC4 $ 4 D T d t . I [N ) 4
oj1]0]1 5 ENQ | NAK % 5 E u e u . #* b3 a
ol1]1]o 6 ACK SYN & 6 F v f v 3 1] = 3
of1{1]1 7 BEL ETB / 7 G w g9 w b4 E 3 b 4 -
1(olo|o0 8 BS CAN ( 8 H X h x q 2 y ¢ J]
1]o0]0]|1 9 HT EM ) 9 [ Y i y L] ¥ ) | B
1{of1]o0 10 LF suB . J z j z 3 3 n v
1of1] 1 vT ESC + K ( K { 2 4 [ o
1[1]0]o0 12 FF Fs , < L \ | ! ’ ) 9 )
1]1]o]1 13 CR GS — - M ] m } a 4 A 2
11110 14 e RS . > N A n ~ 2 t * *
{111 15 si us / ? o _ o DEL 9 Y K 4
N—
32 CONTROL Upshifted
psht
CODES Lower Case
<—— 64 CHARACTER SET ——|
<—— 96 CHARACTER SET >
- 128 CHARACTER SET >
- 192 CHARACTER SET »
EXAMPLE: The representation for the character 'K'' (column 4, row 11) is.
bg by bg bg by b3 by by
BINARY O 1 0 0 1 0 1 1
OCTAL 1 1 3
* Depressing the Control key while typing an upper case letter produces
the corresponding control code on most terminals. For example,
Control-H is a backspace.
9206-1B
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HEWLETT-PACKARD CHARACTER SET FOR COMPUTER SYSTEMS
This table shows HP's implementatiori of ANS X3.4-1968 (USASCII) and ANS X3.32-1973. Some devices may substitute
alternate characters from those shown in this chart (for example, Line Drawing Set or Scandanavian font) Consult the manual
for your device.

The left and right byte columns show the octal patterns in a 16 bit word when the character occupies bits 8 to 14 (left byte) or 0
to 6 (right byte) and the rest of the bits are zero. To find the pattern of two characters in the same word. add the two values. For
example, "AB" produces the octal pattern 040502. (The parity bits are zero in this chart.)

The octal values 0 through 37 and 177 are control codes. The octal values 40 through 176 are character codes

Octal Values Octal Values
Decil Mnemonic | Graphic' Meaning Deci Character Meaning
Value Left Byte Right Byte Value Left Byte Right Byte
0 000000 000000 NUL Ny Null 32 020000 000040 Space, Blank
1 000400 000001 SOH e Start of Heading 33 020400 000041 ! Exclamation Point
2 001000 000002 STX S Start of Text 34 021000 000042 ” Quotation Mark
3 001400 000003 ETX B¢ End of Text 35 021400 000043 # Number Sign, Pound Sign
4 002000 000004 EOT Er End of Transmission 36 022000 000044 $ Dollar Sign
5 002400 000005 ENQ & Enquiry 37 022400 000045 % Percent
6 003000 000006 ACK A Acknowledge 38 023000 000046 & Ampersand, And Sign
7 003400 000007 BEL Q Bell, Attention Signal 39 023400 000047 ’ Apostrophe, Acute Accent
8 004000 000010 BS 3 Backspace 40 024000 000050 ( Left (opening) Parenthesis
9 004400 000011 HT He Horizontal Tabulation 41 024400 000051 ) Right (closing) Parenthesis
10 005000 000012 LF Le Line Feed 42 025000 000052 * Asterisk, Star
" 005400 000013 VT G Vertical Tabulation 43 025400 000053 + Plus
12 006000 000014 FF Fe Form Feed 44 026000 000054 s Comma, Cedilla
13 006400 000015 CR %R Carriage Return 45 026400 000055 - Hyphen, Minus, Dash
14 007000 000016 SO % Shift Out Alternate 46 027000 000056 . Period, Decimal Point
15 007400 000017 St 5, Shift In Character Set 47 027400 000057 / Slash, Slant
16 010000 000020 DLE o Data Link Escape 48 030000 000060 0
17 010400 000021 DC1 Dy Device Control 1 (X-ON) 49 030400 000061 1
18 011000 000022 DC2 D, Device Control 2 (TAPE) 50 031000 000062 2
19 011400 000023 DC3 A Device Control 3 (X-OFF) 51 031400 000063 3
20 012000 000024 DC4 0, Device Control 4 (TAPE) 52 032000 000064 4
21 012400 000025 NAK Ne¢ Negative Acknowledge 53 032400 000065 5 Digits, Numbers
22 013000 000026 SYN L Synchronous Idle 54 033000 000066 6
23 013400 000027 ETB B End of Transmission Block 55 033400 000067 7
24 014000 000030 CAN oY Cancel 56 034000 000070 8
25 014400 000031 EM B End of Medium 57 034400 000071 9
26 015000 000032 suB S Substitute 58 035000 000072 Colon
27 015400 000033 ESC Ec Escape? 59 035400 000073 ) Semicolon
28 016000 000034 FS Fs File Separator 60 036000 000074. < Less Than
29 016400 000035 GS Gy Group Separator 61 036400 000075 = Equals
30 017000 000036 RS R Record Separator 62 037000 000076 > Greater Than
31 017400 000037 us W& Unit Separator 63 037400 000077 ? Question Mark
127 077400 000177 DEL % Delete, Rubout3
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Octal Values
Decimal Character Meaning
Value Left Byte Right Byte
64 040000 000100 @ Commercial At
65 040400 000101 A
66 041000 000102 B
67 041400 000103 C
68 042000 000104 D
69 042400 000105 E
70 043000 000106 F
71 043400 000107 G
72 044000 000110 H
73 044400 000111 |
74 045000 000112 J
75 045400 000113 K
76 046000 000114 L
77 046400 000115 M
78 047000 000116 N Upper Case Alphabet,
79 047400 000117 0 Capital Letters
80 050000 000120 P
81 050400 000121 Q
82 051000 000122 R
83 051400 000123 S
84 052000 000124 T
85 052400 000125 U
86 053000 000126 \
87 053400 000127 W
88 054000 000130 X
89 054400 000131 Y
90 055000 000132 Z
91 055400 000133 [ Left (opening) Bracket
92 056000 000134 AN Backslash, Reverse Slant
93 056400 000135 ] Right (closing) Bracket
94 057000 000136 A1 Caret, Circumflex; Up Arrow*
95 057400 000137 < Underline; Back Arrow*
9206- 1C Notes:

Octal Values
Decimal Character Meaning

Value Left Byte Right Byte

96 060000 000140 * Grave Accent®

97 060400 000141 a

98 061000 000142 b

99 061400 000143 c
100 062000 000144 d
101 062400 000145 e
102 063000 000146 f
103 063400 000147 g
104 064000 000150 h
105 064400 000151 i
106 065000 000152 i
107 065400 000153 k
108 066000 000154 |
109 066400 000155 m
110 067000 000156 n ¢ Lower Case Letters®
m 067400 000157 o
112 070000 000160 p
113 070400 000161 q
114 071000 000162 r
115 071400 000163 s
116 072000 000164 t
17 072400 000165 u
118 073000 000166 v
119 073400 000167 w
120 074000 000170 X
121 074400 000171 y

122 075000 000172 z
123 075400 000173 { Left (opening) Brace®
124 076000 000174 ' Vertical Line®
125 076400 000175 } Right (closing) Brace®
126 077000 000176 ~ Tilde, Overline®

'This is the standard display representation. The software and hardware in your system determine if the control code is
displayed, executed, or ignored. Some devices display all control codes as ||, "@", or space

2Escape is the first character of a special control sequence. For example, ESC followed by "J" clears the display on a 2640

terminal

3Delete may be displayed as "__", "@". or space

“Normally, the caret and underline are displayed. Some devices substitute the up arrow and back arrow

5Some devices upshift lower case letters and symbols (\ through ~ ) to the corresponding upper case character (@ through

A ). For example, the left brace would be converted to a left bracket.
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Octal Values

D | Character Meaning
Value Left Byte | Right Byte
161 120400 000241 ° Japanese Katakana Character Set
162 121000 000242 -
163 121400 000243 4
164 122000 000244 .
165 122400 000245 .
166 123000 000246 2
167 123400 000247 b4
168 124000 000250 <
169 124400 000251 >
170 125000 000252 1
171 125400 000253 2
172 126000 000254 »
173 126400 000255 a
174 127000 000256 ]
175 127400 000257 ”
176 130000 000260 -
177 130400 000261 ?
178 131000 000262 1
179 131400 000263 9
180 132000 000264 I
181 132400 000265 %
182 133000 000266 h
183 133400 000267 %
184 134000 000270 2
185 134400 000271 y
186 135000 000272 pu |
187 135400 000273 Y
188 136000 000274 )
189 136400 000275 2
190 137000 000276 t+
191 137400 000277 Vi

9206-4

Octal Values
D Character Meaning
Value Left Byte | Right Byte

192 140000 000300 b4 Japanese Katakana Character Set
193 140400 000301 ¥
194 141000 000302 Y
195 141400 000303 r
196 142000 000304 b
197 142400 000305 b2
198 143000 000306 =
199 143400 000307 z
200 144000 000310 F 4
201 144400 000311 )
202 145000 000312 n
203 145400 000313 t
204 146000 000314 2
205 146400 000315 A
206 147000 000316 *
207 147400 000317 k4
208 150000 000320 g
209 150400 000321 IA
210 151000 000322 X
211 151400 000323 €
212 152000 000324 4
213 152400 000325 1
214 153000 000326 3
215 153400 000327 >
216 154000 000330 Y
217 154400 000331 1 5
218 155000 000332 L
219 155400 000333 a]
220 156000 000334 2
221 156400 000335 v
222 157000 000336 -
223 157400 000337 ®




APPENDIX B
BASIC CALLABLE ROUTINES

SADD

SUBSTRING DECIMAL ADD
SADD adds two character substrings of arbitrary length and stores the result in the second
substring.
Format
CALL SADD (J$, K$, E)
CALL Optional.
Jg A string or string variable containing the first character substring to be added.

K$ A string or string variable containing the substring to which the substring in
J$ is to be added. It will contain the result following the addition.

E An integer variable used as an error indicator. The value of E following
execution of SADD indicates whether arithmetic overflow occurred. Upon
normal completion, E is set equal to 0 (zero).

Errors

] If there was arithmetic overflow (K$ is not large enough to contain the sum), E is set
equal to the length of K$ and the K$ field is filled with 9’s.

. If J$ is longer than K$§, E is set equal to the length of K$.

(] If either J$ or K$ do not contain all ASCII numeric characters (except for the rightmost
character), E is set equal to -1.
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Comments

J$ and K$ can be any length up to the maximum 255 characters. J$, however, must not be
greater than K$ or an overflow condition will result.

The characters in J$ and K$ must all be ASCII numeric, 0-9, except the rightmost character
which may be an 11-zone character, indicating a negative number.

At the conclusion of SADD, the rightmost character in K$ carries the sign of the sum. Thus,
if the sum is negative, the rightmost character will be an 11-zone character. However, if the
sum is zero, the rightmost character may be eight O (zero) or - (minus sign).

EXAMPLE
DIMJ$ (12), K$ (18)
J$=037141002416"

K$=015346789350009876"
SADD (J$, K$, E)

Before

string] 1|2 (3|45 |6 |7([8(]9]10]11]12
J$ =

data (O[3 |7 |14 [1|0]0]|2 |4 |1]F®6

string| 1 |2 {3 |4 |5|6|7|8|9]|10|11f12 13|14 15|16 |17 |18
K$ =

datae (O |1 | 5|3 |4]|6|7|[8[9]|3]|5]0([0]|0]|9]|8]|7]6®6
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After

J$ = No change

string|] 1 |23 |4 (5|6 |78 10 (11)12 13|14 |15|16 |17 |18
K$ =

data {0 |1 |5 | 3[4 ]|6]|8]2 4 |91 (0|1 ]2]2(9 |2
E =0 (zero)

The data field J$ is added to K$ and the result placed in K$. The error indicator is set

equal to zero since no overflow occurred.
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SSUB

SUBSTRING DECIMAL SUBTRACT
SSUB subtracts one substring from a second substring and places the result in the second
substring. Both substrings may be of any length.
Format
CALL SSUB (J$, K$, E)
CALL Optional.

Jg A string or string variable containing the substring that is to be subtracted
from a second substring.

K$ A string or string variable containing the substring from which the substring
in J$ is to be subtracted. K$ will contain the result following the subtraction.

E An integer variable used as an error indicator. Upon normal completion,
E is set equal to zero.

Errors

° If there was arithmetic overflow (K$ was not large enough to contain the result), E is
set equal to the length of K$ and K$ is filled with 9’s.

e  If J$ is longer than K$, E is set equal to the length of K$.

(] If either J$ or K$ does not contain all ASCII numeric characters (except for the right-
most character), E is set equal to -1.
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Comments

See comments for SADD.

EXAMPLE

DIM J$ (8), K$ (16)
J$=15643055"
K$=0000723579834050”
SSUB (J$ ,K$ ,E)

Before

string] 1|2 34| 5 ]6|7]8
J$ =

data {15 |64} 3 |0}|5]|5

string( 1 |2 |3 |4 ([5([6 |7 (|8]9{10(11{12 |13(14 |15 |16
K$ =

data |00 OO |7 2|38 |5|7|9|8|3 |[4a|0]|5]0

After

J$ = No change

stringl 1 1213 |4 (5|67 |8(9(10]11|12 |13({14 (15|16
K$ =

data (O JO]JO|O}|7 |23 |5|6(|4 |19 ]]0[9]9]5

E =0 (zero)

The decimal data field J$ is subtracted from the decimal data field K$ and the result placed
in K$. Since J$ is positive, it is made negative and then added to K$ producing the result.
The error indicator is set to zero since no overflow occurred.



SMPY

SUBSTRING DECIMAL MULTIPLY
SMPY multiplies two character data substrings and places the result in the second
substring.
Format
CALL SMPY (J$, K$, E)
CALL Optional.
Jé A string or string variable containing the multiplier.

K$ A string or string variable containing the multiplicand. After the
multiplication, K$ will contain the product extended to the left.

E An integer variable used as an error indicator. Upon normal completion,
E is set equal to O (zero).
Errors

. If K$ does not have enough positions to allow for its extension to the left in order
to receive the product, E is set equal to the length of K$.

° If J$ or K$ does not contain all ASCII numeric characters (except the rightmost
character), E is set equal to -1.
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Comments

The data is converted from ASCII to numeric within SMPY. J$ and K$ can be any length
up to the maximum 255 characters. Sufficient space must be allocated to K$ to allow for its
extension. At least J positions must be provided between the beginning of K$ and the first
multiplicand position, where J is the length of J$. That is, if J$ has five positions and the
multiplicand has 7 positions, K$ must be dimensioned to be at least 12 positions long.

The SMPY arithmetic is decimal arithmetic using whole numbers only.

The product of SMPY is located in K§.

EXAMPLE

DIM J$ (4), K$ (10)
J$="1540"
K$="865832"
SMPY (J$, K$, E)

Before
string| 1|1 2 |3 |4
J§ =
data |1 514 |0
string] 112 (3|45 |16 |78 9110
K$ =
data |81 6 [65 (8] 3| 2
After

J$ = No change
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string{ 1|2 [3 4|5 (|6 |7[8]9]10
K$ =

data 1|13 |3(3|3|8(|1j2([8]60

E =0 (zero)

The numeric data fields J$ and K$ are multiplied and the result placed in K$. The field
has been extended to the left 4 positions. E is set equal to zero since no overflow occurred.



SDIV

SUBSTRING DECIMAL DIVISION
SDIV divides arbitrary length substring K$ by another substring J$, placing the quotient
and the remainder in K$.
Format
CALL SDIV (;]$, K$, E,R)
CALL Optional.
Jg A string or string variable containing the divisor.

K$ A string or string variable containing the dividend. After the division, K$
will contain the quotient and the remainder, extended to the left.

E An integer variable used as an error indicator. Upon normal completion,
E is set equal to 0 (zero).

R An integer variable used to indicate the position in the result string K$
where the remainder begins.
Errors
(] If division by zero was attempted, E is set equal to the length of K$.

o If insufficient space is allocated to K$ for the quotient and remainder, E is set equal
to the length of K$.

e  If the length of the divisor is greater than the length of the dividend, E is set equal to
the length of K$.

(] If J$ or K$ does not contain all ASCII numeric characters (except the rightmost
character), E is set equal to -1.
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Comments

J$ and K$ can be any length up to the maximum 255 characters. Sufficient space must be
allocated to K$ to allow for its extension. At least J positions must be provided between

the beginning of K$ and the first dividend position, where J is the length of J$. For instance,
if J$ has 5 positions and K$ has 7 positions, then K$ must be dimensioned to be at least 12

positions long.

The quotient and the remainder will both be located in the extended K$ field according to
the diagram below:

K$ Quotient Remainder
} f } f
A B C D

A is the position:  beginning of K$

B is the position: end of K$ - length of J$§

C is the position:  end of K$ - length of J$ +1
D is the position: end of K$

The SDIV arithmetic is decimal arithmetic using whole numbers only, with no decimal point
alignment. Therefore, the numbers should have an assumed decimal point following the
rightmost digit.

EXAMPLE
Divide 7943074 by -43135
DIM J$ (5), K$ (12)
J8=““4213N”’
K$= 7943074
SDIV (J$, K$, E, R)
Before
stringl 1 |2 (3 |4 ]5
Jg =
data |4 (2 (1| 3 |N NOTE: 11-zone 5 (N)
string{ 1 {2 |3 (|45 |6 |78 9101112
K$ =
data |79 |4 3]0 |7 |4
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After

J$ = No change

string| 1 |2 |3 |4 (567 ]8]9([10 1112
K$ =
date |0 |0 |0 |0 |18 |Q|2(|1]|6|[9]4
*- - - — Quotient - - - - ¥ * - - Remainder - *
E =0 (zero)
R=8

The numeric field K$ was divided by the numeric field J$ with the quotient and remainder
Placed in K$. The field has been extended 5 places to the left and filled with zeros. The
remainder is in the 5 low order positions of K$, the quotient in positions 1 thorough 7.
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SEDIT

SEDIT edits data in one substring using an edit mask in a second substring, placing the edited
data in the second substring.

Format
CALL SEDIT (J$, K$, E)
CALL Optional.
Jg A string or string variable containing the data to be edited.

K$ A string or string variable containing the edit mask. K$ will contain the
edited result.

E An integer variable set to the length of K$ if J$ is longer than K$ (no editing
is done). Upon normal completion, E is set equal to 0 (zero).

Alphanumeric Editing

X(ALPHANUMERIC REPLACEMENT HOLDER). Alphanumeric edit masks are used to
edit character substrings and consist of X’s as replacement holders and any other character
as insertions characters. Characters are placed in the edit mask from right to left. Each
replacement holder (X) in the edit mask is replaced in the display result with a character
from the substring. Each insertion character (anything other than X) in the edit mask
appears unmodified in the display result. If the end of the mask is reached before the end of
the character substring, the remaining characters in the elements are not displayed. If the
end of the character substring is reached before the end of the mask, the remainder of the
display is replaced by asterisks. The character substring must be defined as ASCII if using
the alphanumeric edit mask.
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EXAMPLES

Character Substring Edit Mask Edited Result
MNRZ “X-XX-X" M-NR-Z
MNRZ ‘XXX NRZ

MNRZ “XX/XX/XX” **/MN/RZ

Numeric Editing

Numeric edit masks are used to edit ASCII numeric, 0-9. Numeric edit masks consist of
replacement holders, sign characters, and insertion characters.

Replacement

9 (NUMERIC REPLACEMENT HOLDER). Each 9 in the edit mask is replaced by a decimal
digit in the corresponding position of the numeric substring.

Z (ZERO SUPPRESSION REPLACEMENT HOLDER). The position of the Z in the edit
mask is replaced by a decimal digit in the corresponding position of the numeric substring.
Zeros to the left of the first significant position in the substring are replaced by blanks.

* (ASTERISK REPLACEMENT HOLDER). Asterisks rather than blanks are inserted to the
left of the first significant decimal digit in the substring.

$ (DOLLAR SIGN REPLACEMENT HOLDER). A dollar sign is inserted to the left of the
first significant digit in the substring, and is to the left of the position that defined the zero
suppression. Any zero in the remaining non-significant positions are replaced by blanks.

Sign Characters

CR (CREDIT). These two characters are placed in the rightmost positions of the edit mask.
If the decimal substring is negative, the characters remain in the edited output. If the sub-
string value is positive, CR is replaced by two blanks. When CR is present in the edit mask,
no data is edited into the last two positions but only into the edit characters to the left.

- (MINUS). This character placed in the rightmost position of the edit mask is treated
similarly to CR. It remains if the substring value is negative; is replaced by a blank when the
substring value is positive. A minus elsewhere in the edit mask remains in that position in
the edited output.

Insertion Characters

All other characters in the edit mask not defined above are insertion characters.
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Operations of SEDIT

The characters are placed in the edit mask from right to left. Only the characters 9, X, *,
and $ are replaced by decimal characters in the substring.

If the characters CR or a minus are in the rightmost position or positions, they are made
blank for a positive substring value and left unchanged for a negative substring value.

Zero suppression proceeds from left to right of the edit mask. Any of the edit mask
characters: 9, Z, X, . (decimal point), or , (comma) is replaced by a blank unless the zero
suppression character is an asterisk in which case it is replaced by an asterisk.

Rules Governing Creation of Edit Mask

There must be no more than one decimal point. Zero suppression is used when the edit

mask contains a Z (zero), * (asterisk), or $ (dollar sign) and:

1. A Z may not appear anywhere after a 9, *, or $ which is not the first holder in

the edit mask.

2. A * may not appear anywhere after a 9, Z, or $ which is not the first holder in

the edit mask.

3. A $ may not appear anywhere after a Z, 9, or *.

In editing a numeric data substring through a numeric edit mask, the digits which represent
the value of the substring are exchanged for the replacement holder. The decimal point
remains in the edited output where it was placed in the edit mask. If, however, zero suppres-
sion is also requested, it is replaced by a blank if it is to the left of the last character to be

suppressed.

Any insertion character appears unmodified in the display unless it is a decimal point or

comma with zero suppression.

EXAMPLES
Substring Value

0059
1024
010555
-010555
-010555
010555
15039250
-1399
044240474
-2145

24

24

1234

Edit Mask

“$88,999”
“ZZZ,22Z”
“$8,8$8.99CR”
“$8,888,99CR"
“$8,$$8.99-"
“$8,$$8.99-"
“$,8$8,8$8.99CR"
ok kEX 99CR”
“999-99-9999”
“3,8$8.99"
“999.99”

“9.99.9”

XXX X
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Edited Result

8059

1,024
$105.55
$105.55CR
$105.55-
$105.55
$150,392.50
#%%13 99CR
044-24-0474
$21.45
000.24
1.23.4



BASIC SUBROUTINE
TABLE GENERATION

In order to call external subroutines from BASIC, the RTE Table Generator (RTETG) must be
used to define and generate the Branch and Mnemonic Tables and create overlays which contain
the actual subroutines. BASIC uses the Branch and Mnemonic Tables to transfer program execu-
tion from BASIC to the subroutine and back. The user provides RTETG with a command file
defining each subroutine to be called. The following command format is used:

,BP
_|,BT _ JINTG _ _
name [ (pl,p2,...,pn) ],OV=nn FP [,SZ=mm] [,REAL] [LENT=p] [,FIL=f]
JFT

where:

name
is the name of the subroutine.

pl, p2,..pn
are descriptions of the parameter types.

nn
is an integer representing the overlay number.

mm
is an integer representing the overlay size in pages.

p
is the entry point name.

f
is the name of the file in which the subroutine is found.
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Inclusion of Decimal String Arithmetic subroutines require the following RTETG commands:

SADD (RA,RVA,IV), OV=nn,ENT=D.ADD,FIL=%BADEC
SSUB (RA,RVA,IV), OV=nn,ENT=D.SUB,FIL=%BADEC
SMPY (RA,RVA,IV), OV=nn,ENT=D.MPY,FIL=%BADEC
SDIV (RA,RVA,IV,IV) ,OV=nn,ENT=D.DIV,FIL=%BADEC
SEDIT (RA,RVA, IV) , OV=nn,ENT=D.EDT,FIL=%BADEC

For further information on subroutine table generation, the user is directed to the Multi-User
Real-Time BASIC Reference Manual (92060-90016).
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Tel: (0734) 784774
Telex: 847178
ACHEM

GREECE

Kostas Karaynnis S.A.

8 Omirou Street

ATHENS 133

Tel: 32 30 303, 32 37 371
Telex: 215962 RKAR GR
A,CH,CM,CS,E.MP
PLAISIO S.A.

G. Gerardos

24 Stournara Street
ATHENS

Tel: 36-11-160

Telex: 221871

P

GUATEMALA

IPESA

Avenida Reforma 3-48, Zona 9
GUATEMALA CITY

Tel: 316627, 314786

Telex: 4192 TELTRO GU
A,CH,CM,CS,EMP

HONG KONG

Hewlett-Packard Hong Kong, Ltd.

G.P.0. Box 795

5th Floor, Sun Hung Kai Centre
30 Harbour Road

HONG KONG

Tel: 5-8323211

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG
E.CH,CSP

CET Ltd.

1402 Tung Way Mansion
199-203 Hennessy Rd.
Wanchia, HONG KONG

Tel: 5-729376

Telex: 85148 CET HX

cM

Schmidt & Co. (Hong Kong) Ltd.
Wing On Centre, 28th Floor
Connaught Road, C.

HONG KONG

Tel: 5-455644

Telex: 74766 SCHMX HX

AM

ICELAND

Elding Trading Company Inc.
Hatnarnvoli-Tryggvagotu
P.0. Box 895

IS-REYKJAVIK

Tel: 1-58-20, 1-63-03

M

INDIA

Blue Star Ltd.

Sabri Complex Il Floor
24 Residency Rd.
BANGALORE 560 025
Tel: 55660

Telex: 0845-430
Cable: BLUESTAR
A,CH,CM,CS,E

Blue Star Ltd.

Band Box House
Prabhadevi

BOMBAY 400 025

Tel: 422-3101

Telex: 011-3751

Cable: BLUESTAR

AM

Blue Star Ltd.

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400 025

Tel: 422-6155

Telex: 011-4093

Cable: FROSTBLUE
ACHCM,CS.EM

Blue Star Lid.

Kalyan, 19 Vishwas Colony
Alkapuri, BORODA, 390 005
Tel: 65235

Cable: BLUE STAR

A

Blue Star Ltd.

7 Hare Street

CALCUTTA 700 001

Tel: 12-01-31

Telex: 021-7655

Cable: BLUESTAR

AM

Blue Star Ltd.

133 Kodambakkam High Road
MADRAS 600 034

Tel: 82057

Telex: 041-379

Cable: BLUESTAR

AM

Blue Star Ltd.

Bhandari House, 7th/8th Floors
91 Nehru Place

NEW DELHI 110 024

Tel: 682547

Telex: 031-2463

Cable: BLUESTAR
ACH.CM,CS.EM

Blue Star Ltd.

15/16:C Wellesley Rd.
PUNE 411011

Tel: 22775

Cable: BLUE STAR

A

Blue Star Ltd.
2-2-47/1108 Bolarum Rd.
SECUNDERABAD 500 003
Tel: 72057

Telex: 0155-459

Cable: BLUEFROST

AE

Blue Star Ltd.

T.C. 7/603 Poornima
Maruthankuzhi
TRIVANDRUM 695 013
Tel: 65799

Telex: 0884-259

Cable: BLUESTAR

E

INDONESIA

BERCA Indonesia P.T.
P.0.Box 496/JKT.

JI. Abdul Muis 62
JAKARTA

Tel: 373009

Telex: 46748 BERSAL IA
Cable: BERSAL JAKARTA
P

BERCA Indonesia P.T.
Wisma Antara Bldg., 17th floor
JAKARTA

ACSEM

BERCA Indonesia P.T.
P.O. Box 174/SBY.

JI. Kutei No. 11
SURABAYA

Tel: 68172

Telex: 31146 BERSAL SB
Cable: BERSAL-SURABAYA
A" EMP



IRAQ

Hewlett-Packard Trading S.A.
Service Operation

Al Mansoor City 98/3/7
BAGHDAD

Tel: 551-49-73

Telex: 212-455 HEPAIRAQ IK
CH,CS

IRELAND
Hewlett-Packard Ireland Ltd.
82/83 Lower Leeson St.
DUBLIN 2

Tel: (1) 60 88 00

Telex: 30439
A,CH,CM,CS,EM,P
Cardiac Services Ltd.
Kilmore Road

Artane

DUBLIN 5

Tel: (01) 351820

Telex: 30439

M

ISRAEL

Eldan Electronic Instrument Ltd.
P.0. Box 1270

JERUSALEM 91000

16, Ohaliav St.

JERUSALEM 94467

Tel: 533 221, 553 242

Telex: 25231 AB/PAKRD IL

A

Electronics Engineering Division
Motorola Israel Ltd.

16 Kremenetski Street

P.0. Box 25016

TEL-AVIV 67899

Tel: 3-338973

Telex: 33569 Molil IL

Cable: BASTEL Tel-Aviv
CH,CM,CS,E.MP

ITALY

Hewlett-Packard ltaliana S.p.A.
Traversa 99C

Via Giulio Petroni, 19

1-70124 BARI

Tel: (080) 41-07-44

M

Hewlett-Packard ltaliana S.p.A.
Via Martin Luther King, 38/111
1-40132 BOLOGNA

Tel: (051) 402394

Telex: 511630

CH,E.MS

Hewilett-Packard Htaliana S.p.A.
Via Principe Nicola 43G/C
1-95126 CATANIA

Tel: (095) 37-10-87

Telex: 970291

CP

Hewlett-Packard Italiana S.p.A.
Via G. Di Vittorio 9

1-20063 CERNUSCO SUL NAVIGLIO
Tel: (2) 903691

Telex: 334632
A,CH,CM,CS E,MP P
Hewlett-Packard Haliana S.p.A.
Via Nuova San Rocco a
Capodimonte, 62/A

1-80131 NAPLES

Tel: (081) 7413544

Telex: 710698

ACHE

Hewlett-Packard Italiana S.p.A.
Viale G. Modugno 33

1-16156 GENOVA PEGLI

Tel: (010) 68-37-07

Telex: 215238

EC

Hewlett-Packard ltaliana S.p.A.
Via Turazza 14

1-35100 PADOVA

Tel: (049) 664888

Telex: 430315

A,CH,EMS

Hewlett-Packard ltaliana S.p.A.
Viale C. Pavese 340

1-00144 ROMA

Tel: (06) 54831

Telex: 610514

A,CH,CM,CS E,MS,P*

Hewlett-Packard Htaliana S.p.A.
Corso Svizzera, 184

1-10149 TORINO

Tel: (011) 74 4044

Telex: 221079

CHE

JAPAN
Yokogawa-Hewlett-Packard Ltd.
Inoue Building

1-21-8, Asahi-cho

ATSUGI, Kanagawa 243

Tel: (0462) 28-0451

CM,C*E
Yokogawa-Hewlett-Packard Ltd.
Towa Building

2-2-3, Kaigandori, Chuo-ku
KOBE, 650, Hyogo

Tel: (078) 392-4791

CE

Yokogawa-Hewlett-Packard Lid.
Kumagaya Asahi Yasoji Bidg 4F
3-4 Chome Tsukuba
KUMAGAYA, Saitama 360

Tel: (0485) 24-6563

CH,CM,E
Yokogawa-Hewlett-Packard Ltd.
Asahi Shinbun Dai-ichi Seimei Bldg.,
2F

4-7 Hanabata-cho
KUMAMOTO-SHI,860

Tel: (0963) 54-7311

CHE

Yokogawa-Hewlett-Packard Ltd.
Shin Kyoto Center Bldg. 5F
614 Siokoji-cho

Nishiiruhigashi, Karasuma
Siokoji-dori, Shimogyo-ku
KYOTO 600

Tel: 075-343-0921

CHE
Yokogawa-Hewlett-Packard Ltd.
Mito Mitsui Building

1-4-73, San-no-maru

MITO, Ibaragi 310

Tel: (0292) 25-7470

CH,CM,E
Yokogawa-Hewlett-Packard Ltd.
Sumitomo Seimei Nagoya Bldg.
2-14-19, Meieki-Minami,
Nakamura-ku

NAGOYA, 450 Aichi

Tel: (052) 571-5171
CH,CM,CS,EMS
Yokogawa-Hewlett-Packard Ltd.
Chuo Bldg., 4th Floor

5-4-20 Nishinakajima,
Yodogawa-ku

OSAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
A,CH,CM,CS EMPP*
Yokogawa-Hewlett-Packard Ltd.
1-27-15, Yabe,

SAGAMIHARA Kanagawa, 229
Tel: 0427 59-1311
Yokogawa-Hewlett-Packard Ltd.
Shinjuku Dai-ichi Seimei 6F
2-7-1, Nishi Shinjuku
Shinjuku-ku, TOKYO 160

Tel: 03-348-4611-5

CH,E

Yokogawa-Hewlett-Packard Ltd.
3-29-21 Takaido-Higashi
Suginami-ku TOKYO 168

Tel: (03) 331-6111

Telex: 232-2024 YHPTOK
A,CH,CM,CS EMPP*

Yokogawa-Hewlett-Packard Ltd.
Daiichi Asano Building 4F
5-2-8, Oodori,

UTSUNOMIYA, 320

Tochigi

Tel: (0286) 25-7155

CH,CS, E

Yokogawa-Hewlett-Packard Ltd.
Yasudaseimei Yokohama
Nishiguchi Bldg.

3-30-4 Tsuruya-cho
Kanagawa-ku

YOKOHAMA, Kanagawa, 221

Tel: (045) 312-1252

CH,CM,E

JORDAN

Mouasher Cousins Company
P.0. Box 1387

AMMAN

Tel: 24907, 39907

Telex: 21456 SABCO JO
CHEMP

KENYA

ADCOM Ltd., Inc., Kenya
P.0.Box 30070

NAIROBI

Tel: 331955

Telex: 22639

EM

KOREA

Samsung Electronics Computer
Division

76-561 Yeoksam-Dong
Kangnam-Ku

C.P.0. Box 2775

SEOUL

Tel: 555-7555, 555-5447
Telex: K27364 SAMSAN
A,CH,CM,CS,EMP

KUWAIT

Al-Khaldiya Trading & Contracting
P.0. Box 830 Safat
KUWAIT

Tel: 42-4910, 41-1726
Telex: 22481 Areeg kt
CHEM

Photo & Cine Equipment
P.0. Box 270 Safat
KUWAIT

Tel: 42-2846, 42-3801
Telex: 22247 Matin-KT
P

LEBANON
G.M. Dolmadjian
Achrafieh

P.0. Box 165.167
BEIRUT

Tel: 290293
MP**

LUXEMBOURG
Hewlett-Packard Belgium S.A./N.V.
Bivd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A,CH,CM,CS E,MP,P

MALAYSIA

Hewlett-Packard Sales (Malaysia)
Sdn. Bhd.

1st Floor, Bangunan British
American

Jalan Semantan, Damansara Heights
KUALA LUMPUR 23-03

Tel: 943022

Telex: MA31011

ACHEM,P*

Protel Engineering

Lot 319, Satok Road

P.0.Box 1917

Kuching, SARAWAK

Tel: 53544

Telex: MA 70904 PROMAL
Cable: PROTELENG

AEM

MALTA

Philip Toledo Ltd.
Notabile Rd.

MRIEHEL

Tel: 447 47, 455 66
Telex: 649 Media MW
P

MEXICO

Hewlett-Packard Mexicana, S.A. de
C.Vv.

Av. Periferico Sur No. 6501
Tepepan, Xochimiico

MEXICO D.F. 16020

Tel: 676-4600

Telex: 17-74-507 HEWPACK MEX
A,CH,CS,EMSP

Effective November 1, 1982:
Hewlett-Packard Mexicana, S.A. de
C.V.

Ejercito Nacional #570

Colonia Granada

11560 MEXICO, D.F.

CH**

Hewlett-Packard Mexicana, S.A. de
C.v.

Rio Volga 600

Pte. Colonia del Valle

MONTERREY, N.L.

Tel: 78-42-93, 78-42-40, 78-42-41
Telex: 038-2410 HPMTY ME

CH

Effective Nov. 1, 1982

Ave. Colonia del Valle #409

Col. del Valle

Municinio de garza garcia
MONTERREY, N.V.

ECISA

Taihe 229, Piso 10

Polanco MEXICO D.F. 11570

Tel: 250-5391

Telex: 17-72755 ECE ME

M

MOROCCO
Dolbeau

81 rue Karalchi
CASABLANCA

Tel: 3041-82, 3068-38
Telex: 23051, 22822
E

Gerep

2 rue d’Agadir

Boite Postale 156
CASABLANCA

Tel: 272093, 272095
Telex: 23 739

P

NETHERLANDS
Hewlett-Packard Nederland B.V.
Van Heuven Goedhartlaan 121
NL 1181KK AMSTELVEEN

P.0. Box 667

NL1180 AR AMSTELVEEN

Tel: (20) 47-20-21

Telex: 13 216
A,CH,CM,CS,E.MP,P

Hewlett-Packard Nederland B.V.
Bongerd 2

NL 2906VK CAPPELLE, A/D liessel
P.0. Box 41

NL2900 AA CAPELLE, ljssel

Tel: (10) 51-64-44

Telex: 21261 HEPAC NL
A,CH,CS

(2]
O]

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
169 Manukau Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel: 687-159

Cable: HEWPACK Auckland
CH,CM,E,P*
Hewlett-Packard (N.2.) Ltd.
4-12 Cruickshank Street
Kilbirnie, WELLINGTON 3

P.0. Box 9443

Courtenay Place, WELLINGTON 3
Tel: 877-199

Cable: HEWPACK Wellington
CH,CM,E,P

Northrop Instruments & Syslems
Lid.

369 Khyber Pass Road
P.0. Box 8602

AUCKLAND

Tel: 794-091

Telex: 60605

AM

Northrop Instruments & Systems
Ltd.

110 Mandeville St.

P.O. Box 8388
CHRISTCHURCH

Tel: 486-928

Telex: 4203

AM

Northrop Instruments & Systems
Ltd.

Sturdee House

85-87 Ghuznee Street

P.0. Box 2406
WELLINGTON

Tel: 850-091

Telex: NZ 3380

AM

NORTHERN IRELAND
Cardiac Services Company
95A Finaghy Road South
BELFAST BT 10 0BY

Tel: (0232) 625-566

Telex: 747626

M

NORWAY

Hewlett-Packard Norge A/S
Folke Bernadottes vei 50

P.0. Box 3558

N-5033 FYLLINGSDALEN (Bergen)
Tel: (05) 16-55-40

Telex: 16621 hpnas n
CH,CS,E,MS

Hewlett-Packard Norge A/S
Osterndalen 18

P.0. Box 34

N-1345 OSTER°AS

Tel: (02) 17-11-80

Telex: 16621 hpnas n
A,CH,CM,CS,EMP

OMAN

Khimjil Ramdas

P.O. Box 19

MUSCAT

Tel: 722225, 745601

Telex: 3289 BROKER MB MUSCAT
P
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SALES & SUPPORT OFFICES

Arranged Alphabetically by Country

Suhail & Saud Bahwan
P.0. Box 169

MUSCAT

Tel: 734 201-3

Telex: 3274 BAHWAN MB

PAKISTAN

Mushko & Company Ltd.
1-B, Street 43

Sector F-8/1

ISLAMABAD

Tel: 26875

Cable: FEMUS Rawalpindi
AEM

Mushko & Company Ltd.
Oosman Chambers
Abadullah Haroon Road
KARACHI 0302

Tel: 511027, 512927
Telex: 2894 MUSKO PK
Cable: COOPERATOR Karachi
AEMP*

PANAMA

Electrénico Balboa, S.A.
Calle Samuel Lewis, Fd. Alfa
Apartado 4929

PANAMA 5

Tel: 64-2700

Telex: 3483 ELECTRON PG
ACMEMP

Foto Internacional, S.A.
Colon Free Zone

Apartado 2068

COLON 3

Tel: 45-2333

Telex: 8626 IMPORT PG

P

PERU

Cia Electro Médica S.A.

Los Flamencos 145, San Isidro
Casilla 1030

LIMA 1

Tel: 41-4325, 41-3703

Telex: Pub. Booth 25306
ACMEMP

PHILIPPINES
The Online Advanced Systems
Corporation

Rico House, Amorsolo Cor. Herrera

Street

Legaspi Village, Makati
P.O. Box 1510

Metro MANILA

Tel: 85-35-81, 85-34-91, 85-32-21

Telex: 3274 ONLINE
ACHCSEM

Electronic Specialists and
Proponents Inc.

690-8 Epifanio de los Santos
Avenue

Cubao, QUEZON CITY

P.0. Box 2649 Manila

Tel: 98-96-81, 98-96-82, 98-96-83

Telex: 40018, 42000 ITT GLOBE
MACKAY BOOTH
P

PORTUGAL

Mundinter

Intercambio Mundial de Comércio
Sarl

P.0. Box 2761

Av. Antonio Augusto de Aguiar 138

P-LISBON

Tel: (19) 53-21-31, 53-21-37
Telex: 16691 munter p

M

Soquimica

Av. da Liberdade, 220-2
1298 LISBON Codex

Tel: 56 21 81/2/3

Telex: 13316 SABASA P
Telectra-Empresa Técnica de
Equipmentos Eléctricos S.a.r.l.
Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-LISBON 1

Tel: (19) 68-60-72

Telex: 12598

CH,CS,E,P

PUERTO RICO
Hewlett-Packard Puerto Rico
P.0. Box 4407

CAROLINA, Puerto Rico 00628
Calie 272 Edificio 203

Urb. Country Club

RIO PIEDRAS, Puerto Rico 00924
Tel: (809) 762-7255

A,CH,CS

QATAR

Nasser Trading & Contracting
P.0. Box 1563

DOHA

Tel: 22170, 23539

Telex: 4439 NASSER DH

M

Computearbia

P.O. Box 2750

DOHA

Tel: 883555

Telex: 4806 CHPARB
P

Eastern Technical Services
P.O. Box 4747

DOHA

Tel: 329 993

Telex: 4156 EASTEC DH

SAUDI ARABIA

Modern Electronic Establishment
Hewlett-Packard Division

P.O. Box 281

Thuobah

AL-KHOBAR

Tel: 864-46 78

Telex: 671 106 HPMEEK SJ
Cable: ELECTA AL-KHOBAR
CH,.CS,EMP

Modern Elecironic Establishment
Hewlett-Packard Division

P.0. Box 1228

Redec Plaza, 6th Floor

JEDDAH

Tel: 644 38 48

Telex: 4027 12 FARNAS SJ
Cable: ELECTA JEDDAH
CHCS,EMP

Modern Electronic Establishment
Hewlett Packard Division

P.0. Box 2728

RIYADH

Tel: 491-97 15, 491-63 87
Telex: 202049 MEERYD SJ
CH,CS,EMP

SCOTLAND
Hewlett-Packard Ltd.
Royal Bank Buildings
Swan Street

BRECHIN, Angus, Scotland
Tel: (03562) 3101-2

CH

Hewlett-Packard Ltd.
SOUTH QUEENSFERRY
West Lothian, EH30 9GT
GB-Scotland

Tel: (031) 3311188
Telex: 72682
A,CH,CM,CS,EM

SINGAPORE
Hewlett-Packard Singapore (Pty.)
Lid.

P.0. Box 58 Alexandra Post Office
SINGAPORE, 9115

6th Floor, Inchcape House
450-452 Alexandra Road
SINGAPORE 0511

Tel: 631788

Telex: HPSGSO RS 34209
Cable: HEWPACK, Singapore
A,CH,CS,EMS,P

Dynamar International Ltd.

Unit 05-11 Block 6

Kolam Ayer Industrial Estate
SINGAPORE 1334

Tel: 747-6188

Telex: RS 26283

cM

SOUTH AFRICA
Hewlett-Packard So Africa (Pty.) Ltd.
P.0. Box 120

Howard Place

Pine Park Center, Forest Drive,
Pinelands

CAPE PROVINCE 7405

Tel: 53-7954

Telex: 57-20006

A,CH,CM,EMS P

Hewlett-Packard So Africa (Pty.) Ltd.
P.0. Box 37099

92 Overport Drive

DURBAN 4067

Tel: 28-4178, 28-4179, 28-4110
Telex: 6-22954

CH,CM

Hewlett-Packard So Africa (Pty.) Ltd.
6 Linton Arcade

511 Cape Road

Linton Grange

PORT ELIZABETH 6001

Tel: 041-302148

CH

Hewlett-Packard So Africa (Pty.) Ltd.
P.0. Box 33345

Glenstantia 0010 TRANSVAAL

1st Floor East

Constantia Park Ridge Shopping
Centre

Constantia Park

PRETORIA

Tel: 982043

Telex: 32163

CHE

Hewlett-Packard So Africa (Pty.) Ltd.
Private Bag Wendywood

SANDTON 2144

Tel: 802-5111, 802-5125

Telex: 4-20877

Cable: HEWPACK Johannesburg
A,CH,CM,CS E MS,P

SPAIN

Hewlett-Packard Espafiola S.A.
c/Entenza, 321

E-BARCELONA 29

Tel: (3) 322-24-51, 321-73-54
Telex: 52603 hpbee
A,CH,CS,EMS,P
Hewlett-Packard Espafiola S.A.
c/San Vicente S/N

Edificio Albia II,7 B

E-BILBAO 1

Tel: (4) 23-8306, (4) 23-8206
A,CH,EMS

Hewilett-Packard Espafiola S.A.
Calle Jerez 3

E-MADRID 16

Tel: (1) 458-2600

Telex: 23515 hpe

ACME

Hewlett-Packard Espafiola S.A.
c/o Costa Brava 13

Colonia Mirasierra

E-MADRID 34

Tel: (1) 734-8061, (1) 734-1162
CH,CSM

Hewlett-Packard Espafiola S.A.
Av Ramén y Cajal 1-9

Edificio Sevilla 1,

E-SEVILLA 5

Tel: 64-44-54, 64-44-58
Telex: 72933

ACSMS,P

Hewlett-Packard Espafiola S.A.
C/Ramon Gordillo, 1 (Entlo.3)
E-VALENCIA 10

Tel: 361-1354, 361-1358
CHP

SWEDEN

Hewlett-Packard Sverige AB
Sunnanvagen 14K

S-22226 LUND

Tel: (046) 13-69-79 o
Telex: (854) 17886 (via SPANGA
office)

CH

Hewilett-Packard Sverige AB
Vastra Vintergatan 9
S-70344 OREBRO

Tel: (19) 10-48-80 o
Telex: (854) 17886 (via SPANGA
office)

CH

Hewlett-Packard Sverige AB
Skalholtsgatan 9, Kista

Box 19 |

S-16393 SPANGA

Tel: (08) 750-2000

Telex: (854) 17886
A,CH,CM,CS.EMS,P

Hewlett-Packard Sverige AB
Frotallisgatan 30

S-42132 VASTRA-FROLUNDA

Tel: (031) 49-09-50 o
Telex: (854) 17886 (via SPANGA
office)

CHEP

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clarastrasse 12

CH-4058 BASLE

Tel: (61) 33-59-20

A

Hewlett-Packard (Schweiz) AG
Bahnhoheweg 44

CH-3018 BERN

Tel: (031) 56-24-22

CH

Hewlett-Packard (Schweiz) AG
47 Avenue Blanc

CH-1202 GENEVA

Tel: (022) 32-48-00
CH,CM,CS

Hewlett-Packard (Schweiz) AG
19 Chemin Chateau Bloc
CH-1219 LE LIGNON-Geneva
Tel: (022) 96-03-22

Telex: 27333 hpag ch

Cable: HEWPACKAG Geneva
AEMSP

Hewlett-Packard (Schweiz) AG
Alimend 2

CH-8967 WIDEN

Tel: (57) 3121 11

Telex: 53933 hpag ch

Cable: HPAG CH
A,CH,CM,CS,EMS,P

SYRIA

General Electronic Inc.

Nuri Basha

P.O. Box 5781

DAMASCUS

Tel: 33-24-87

Telex: 11216 ITIKAL SY

Cable: ELECTROBOR DAMASCUS
E

Middle East Electronics
Place Azmé

Boite Postale 2308
DAMASCUS

Tel: 334592

Telex: 11304 SATACO SY
MP

TAIWAN

Hewlett-Packard Far East Ltd.
Kaohsiung Office

2/F 68-2, Chung Cheng 3rd Road
KAOHSIUNG

Tel: 241-2318, 261-3253
CH,CS,E

Hewlett-Packard Far East Ltd.
Taiwan Branch

5th Floor

205 Tun Hwa North Road
TAIPEI

Tel:(02) 751-0404
Cable:HEWPACK Taipei
ACH,CM,CSEMP

Ing Lih Trading Co.

3rd Floor, 7 Jen-Ai Road, Sec. 2
TAIPEI 100

Tel: (02) 3948191

Cable: INGLIH TAIPEI

A

THAILAND

Unimesa

30 Patpong Ave., Suriwong
BANGKOK 5

Tel: 234 091, 234 092
Telex: 84439 Simonco TH
Cable: UNIMESA Bangkok
ACHCSEM

Bangkok Business Equipment Ltd.
5/5-6 Dejo Road

BANGKOK

Tel: 234-8670, 234-8671

Telex: 87669-BEQUIPT TH

Cable: BUSIQUIPT Bangkok

P

TRINIDAD & TOBAGO
Caribbean Telecoms Ltd.
50/A Jerningham Avenue

P.0. Box 732

PORT-OF-SPAIN

Tel: 62-44213, 62-44214
Telex: 235,272 HUGCO WG
ACMEMP

TUNISIA

Tunisie Electronique

31 Avenue de la Liberte
TUNIS

Tel: 280-144

EP

Corema

1 ter. Av. de Carthage
TUNIS

Tel: 253-821

Telex: 12319 CABAM TN
M

TURKEY

Teknim Company Ltd.
Iran Caddesi No. 7
Kavaklidere, ANKARA
Tel: 275800

Telex: 42155 TKNM TR
E

EMA.

Medina Eldem Sokak No.41/6
Yuksel Caddesi
ANKARA

Tel: 175 622

M

UNITED ARAB EMIRATES
Emitac Ltd.

P.0. Box 1641

SHARJAH

Tel: 354121, 354123

Telex: 68136 Emitac Sh
CHCS,EMP



UNITED KINGDOM
see: GREAT BRITAIN
NORTHERN IRELAND
SCOTLAND

UNITED STATES

Alabama
Hewlett-Packard Co.
700 Century Park South
Suite 128

BIRMINGHAM, AL 35226
Tel: (205) 822-6802
CH,MP

Hewlett-Packard Co.
P.0. Box 4207

8290 Whitesburg Drive, S.E.
HUNTSVILLE, AL 35802
Tel: (205) 881-4591
CH,CM,CS.EM*

Alaska

Hewlett-Packard Co.

1577 “C” Street, Suite 252
ANCHORAGE, AK 99501

Tel: (907) 276-5709

CH*

Arizona
Hewiett-Packard Co.
2336 East Magnolia Street
PHOENIX, AZ 85034

Tel: (602) 273-8000
A,CH,CM,CS EMS
Hewilett-Packard Co.
2424 East Aragon Road
TUCSON, AZ 85706

Tel: (602) 889-4631
CH,EMS**

Arkansas

Hewlett-Packard Co.

P.0. Box 5646

Brady Station

LITTLE ROCK, AR 72215

111 N. Filmore

LITTLE ROCK, AR 72205

Tel: (501) 664-8773, 376-1844
MS

California
Hewlett-Packard Co.
99 South Hill Dr.
BRISBANE, CA 94005
Tel: (415) 330-2500
CH,CS
Hewlett-Packard Co.
7621 Canoga Avenue
CANOGA PARK, CA 91304
Tel: (213) 702-8300
A,CH,CSEP
Hewlett-Packard Co.
5060 Clinton Avenue
FRESNO, CA 93727
Tel: (209) 252-9652
MS

Hewlett-Packard Co.
P.0. Box 4230

1430 East Orangethorpe
FULLERTON, CA 92631
Tel: (714) 870-1000
CH,CM,CS,E,MP
Hewlett-Packard Co.
320 S. Kellogg, Suite B
GOLETA, CA 93117

Tel: (805) 967-3405

CH

Hewlett-Packard Co.
5400 W. Rosecrans Boulevard
LAWNDALE, CA 90260
P.0. Box 92105

LOS ANGELES, CA 90009
Tel: (213) 970-7500
Telex: 910-325-6608
CH,CM,CS,MP
Hewlett-Packard Co.
3200 Hillview Avenue
PALO ALTO, CA 94304
Tel: (415) 857-8000
CH,CS,E

Hewlett-Packard Co.
P.0. Box 15976 (95813)
4244 So. Market Court, Suite A
SACRAMENTO, CA 95834
Tel: (916) 929-7222
A*,CH,CS,EMS
Hewilett-Packard Co.
9606 Aero Drive

P.0. Box 23333

SAN DIEGO, CA 92123
Tel: (714) 279-3200
CH,CM,CS E,MP

Hewlett-Packard Co.
2305 Camino Ramon “C”
SAN RAMON, CA 94583
Tel: (415) 838-5900
CH,CS

Hewlett-Packard Co.
P.0. Box 4230

Fullerton, CA 92631

363 Brookhollow Drive
SANTA ANA, CA 92705
Tel: (714) 641-0977
A,CH,CM,CS,MP
Hewlett-Packard Co.
Suite A

5553 Hollister

SANTA BARBARA, CA 93111
Tel: (805) 964-3390
Hewlett-Packard Co.
3003 Scott Boulevard
SANTA CLARA, CA 95050
Tel: (408) 988-7000
A,CH,CM,CS,EMP
Hewilett-Packard Co.
5703 Corsa Avenue
WESTLAKE VILLAGE, CA 91362
Tel: (213) 706-6800
E*,CH*,CS*
Colorado
Hewlett-Packard Co.

24 inverness Place, East
ENGLEWOOD, CO 80112
Tel: (303) 771-3455
Telex: 910-935-0785
A,CH,CM,CS,EMS

Connecticut
Hewlett-Packard Co.

47 Barnes Industrial Road South
P.0. Box 5007

WALLINGFORD, CT 06492

Tel: (203) 265-7801
A,CH,CM,CSE,MS

Florida

Hewlett-Packard Co.

P.0. Box 24210 (33307)
2901 N.W. 62nd Street
FORT LAUDERDALE, FL 33307
Tel: (305) 973-2600
CH,CS,E,MP

Hewlett-Packard Cc.

4080 Woodcock Drive, #132
Brownett Building
JACKSONVILLE, FL 32207
Tel: (904) 398-0663
C*E“MS**
Hewlett-Packard Co.

1101 W. Hibiscus Ave., Suite E210
MELBOURNE, FL 32901

Tel: (305) 729-0704

E*

Hewlett-Packard Co.

P.0. Box 13910 (32859)
6177 Lake Ellenor Drive
ORLANDO, FL 32809

Tel: (305) 859-2900
A,CH,CM,CS EMS

Hewlett-Packard Co.
6425 N. Pensacola Blvd.
Suite 4, Building 1

P.0. Box 12826
PENSACOLA, FL 32575
Tel: (904) 476-8422
AMS

Hewlett-Packard Co.
57508 N. Hoover Blvd., Suite 123
TAMPA, FL 33614

Tel: (813) 884-3282
A*,CHCM,CSE* M*

Georgia
Hewlett-Packard Co.
P.0. Box 105005
ATLANTA, GA 30348
2000 South Park Place
ATLANTA, GA 30339
Tel: (404) 955-1500
Telex: 810-766-4890
A,CH,CM,CS E.MP
Hewlett-Packard Co.
P.0. Box 816 (80903)
2531 Center West Parkway
Suite 110

AUGUSTA, GA 30904
Tel: (404) 736-0592
MS

Hewlett-Packard Co.

200-E Montgomery Cross Rds.
SAVANNAH, GA 31401
Tel:(912) 925-5358

CH**

Hewlett-Packard Co.

P.0. Box 2103

WARNER ROBINS, GA 31099
1172 N. Davis Drive
WARNER ROBINS, GA 31093
Tel: (912) 923-8831

E

Hawaii

Hewlett-Packard Co.
Kawaiahao Plaza, Suite 190
567 South King Street
HONOLULU, Hi 96813

Tel: (808) 526-1555
A,CH,E.MS

lllinois

Hewlett-Packard Co.

211 Prospect Road, Suite C
BLOOMINGTON, IL 61701
Tel: (309) 662-9411
CHMS"*

Hewlett-Packard Co.

1100 31st Street, Suite 100
DOWNERS GROVE, IL 60515
Tel: (312) 960-5760

CH,CS

Hewlett-Packard Co.

5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800
A,CH,CM,CS,E,MP

Indiana

Hewlett-Packard Co.

P.0. Box 50807

7301 No. Shadeland Avenue
INDIANAPOLIS, IN 46250

Tel: (317) 842-1000
A,CH,CM,CS EMS

lowa

Hewlett-Packard Co.
1776 22nd Street, Suite 1
WEST DES MOINES, IA 50265
Tel: (515) 224-1435
CHMS"*

Hewlett-Packard Co.
2415 Heinz Road

IOWA CITY, IA 52240

Tel: (319) 351-1020
CH,E* . MS

Kansas
Hewlett-Packard Co.
1644 S. Rock Road
WICHITA, KA 67207
Tel: (316) 684-8491
CH

Kentucky
Hewlett-Packard Co.
10300 Linn Station Road
Suite 100

LOUISVILLE, KY 40223
Tel: (502) 426-0100
A,CH,CS,MS

Louisiana
Hewlett-Packard Co.
8126 Calais Bldg.
BATON ROUGE, LA 70806
Tel: (504) 467-4100
At CH**
Hewlett-Packard Co.
P.0. Box 1449
KENNER, LA 70062
160 James Drive East
DESTAHAN, LA 70047
Tel: (504) 467-4100
A,CH,CS,EMS

Maryland
Hewilett-Packard Co.
7121 Standard Drive
HANOVER, MD 21076
Tel: (301) 796-7700
Telex: 710-862-1943
Eff. Dec. 1, 1982
3701 Koppers St.
BALTIMORE, MD 21227
Tel: (301) 644-5800
A,CH,CM,CS EMS
Hewilett-Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 948-6370
A,CH,CM,CS E,MP

Massachusetts
Hewlett-Packard Co.
32 Hartwell Avenue
LEXINGTON, MA 02173
Tel: (617) 861-8960
A,CH,CM,CS,E . MP

Michigan
Hewlett-Packard Co.
23855 Research Drive
FARMINGTON HILLS, MI 48024
Tel: (313) 476-6400
A,CH,CM,CS,E MP
Hewlett-Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, Ml 49506
Tel: (616) 957-1970
CH,CS,MS
Hewilett-Packard Co.

1771 W. Big Beaver Road
TROY, Mi 48084

Tel: (313) 643-6474
CH,CS

Minnesota
Hewlett-Packard Co.
2025 W. Larpenteur Ave.
ST. PAUL, MN 55113

Tel: (612) 644-1100
A,CH,CM,CS,E. MP

Mississippi
Hewlett-Packard Co.
P.0. Box 5028
1675 Lakeland Drive
JACKSON, MS 39216
Tel: (601) 982-9363
MS

Missouri
Hewlett-Packard Co.
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: (816) 763-8000
A,CH,CM,CS E,MS

Hewlett-Packard Co.

P.0. Box 27307

1024 Executive Parkway
ST. LOUIS, MO 63141

Tel: (314) 878-0200
A,CH,CS,EMP

Effective September 1982:
13001 Hollenberg Drive
BRIDGETON, MO 63044

Nebraska
Hewlett-Packard

7101 Mercy Road
Suite 101, IBX Building
OMAHA, NE 68106

Tel: (402) 392-0948
CM,MS

Nevada
Hewlett-Packard Co.
Suite D-130

5030 Paradise Bivd.
LAS VEGAS, NV 89119
Tel: (702) 736-6610
MS**

New Jersey
Hewlett-Packard Co.
W120 Century Road
PARAMUS, NJ 07652
Tel: (201) 265-5000
A,CH,CM,CS E.MP

Hewlett-Packard Co.

60 New England Av. West
PISCATAWAY, NJ 08854
Tel: (201) 981-1199
A,CH,CM,CS.E

New Mexico
Hewlett-Packard Co.

P.0. Box 11634
ALBUQUERQUE, NM 87112
11300 Lomas Bivd. N.E.
ALBUQUERQUE, NM 87123
Tel: (505) 292-1330
Telex: 910-989-1185
CH,CS,EMS

New York
Hewlett-Packard Co.
5 Computer Drive South
ALBANY, NY 12205
Tel: (518) 458-1550
Telex: 710-444-4691
A,CHEMS
Hewlett-Packard Co.
P.0. Box 297

9600 Main Street
CLARENCE, NY 14031
Tel: (716) 759-8621
Telex: 710-523-1893
CH

Hewlett-Packard Co.
200 Cross Keys Office
FAIRPORT, NY 14450
Tel: (716) 223-9950
Telex: 510-253-0092
CH,CM,CS E,MS
Hewlett-Packard Co.
7641 Henry Clay Bivd.
LIVERPOOL, NY 13088
Tel: (315) 451-1820
A,CH,CM,E,MS

Hewlett-Packard Co.

No. 1 Pennsylvania Plaza
55th Floor

34th Street & 8th Avenue
NEW YORK, NY 10119
Tel: (212) 971-0800
CH,CSE* M*

(]
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SALES & SUPPORT OFFICES

Arranged Alphabetically by Country

Hewlett-Packard Co.
250 Westchester Avenue
WHITE PLAINS, NY 10604
CM,CH,CS,E

Hewlett-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797
Tel: (516) 921-0300
Telex: 510-221-2183
A,CH,CM,CS,E,MS

North Carolina
Hewilett-Packard Co.
4915 Water's Edge Drive
Suite 160

RALEIGH, NC 27606

Tel: (919) 851-3021
CM

Hewlett-Packard Co.
P.0. Box 26500

5605 Roanne Way
GREENSBORO, NC 27450
Tel: (919) 852-1800
A,CH,CM,CS E,MS

Ohio
Hewlett-Packard Co.
9920 Carver Road
CINCINNATI, OH 45242
Tel: (513) 891-9870
CH,CS,MS
Hewilett-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (216) 243-7300
Telex: 810-423-9430
A,CH,CM,CS,E.MS

Hewlett-Packard Co.
962 Crupper Ave.
COLUMBUS, OH 43229
Tel: (614) 436-1041
CH,CM,CS,E*
Hewlett-Packard Co.
P.0. Box 280

330 Progress Rd.
DAYTON, OH 45449
Tel: (513) 859-8202
A,CH,CM,E* MS

Oklahoma
Hewlett-Packard Co.

P.0. Box 32008

Oklahoma City, OK 73123
1503 W. Gore Blvd., Suite #2
LAWTON, OK 73505

Tel: (405) 248-4248

c

Hewlett-Packard Co.

P.0. Box 32008
OKLAHOMA CITY, OK 73123
304 N. Meridian Avenue, Suite A
OKLAHOMA CITY, OK 73107
Tel: (405) 946-9499
A*,CHE*MS
Hewlett-Packard Co.

Suite 121

9920 E. 42nd Street
TULSA, OK 74145

Tel: (918) 665-3300
A**,CHCSM*

Oregon
Hewlett-Packard Co.
1500 Valley River Drive
Suite 330

EUGENE, OR 97401

Tel: (503) 683-8075

C

Hewlett-Packard Co.
9255 S. W. Pioneer Court
WILSONVILLE, OR 97070
Tel: (503) 682-8000
A,CH,CSE* MS

Pennsylvania
Hewlett-Packard Co.

1021 8th Avenue

King of Prussia Industrial Park
KING OF PRUSSIA, PA 19406
Tel: (215) 265-7000

Telex: 510-660-2670
A,CH,CM,CS,E,MP
Hewlett-Packard Co.

111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400
A,CH,CS,E,MP

South Carolina
Hewlett-Packard Co.

P.0. Box 21708
Brookside Park, Suite 122
1 Harbison Way
COLUMBIA, SC 29210

Tel: (803) 732-0400
CH,E.MS

Hewlett-Packard Co.
Koger Executive Center
Chesterfield Bldg., Suite 124
GREENVILLE, SC 296 15
Tel: (803) 748-5601

C

Tennessee
Hewlett-Packard Co.
P.0. Box 22490

224 Peters Road
Suite 102

KNOXVILLE, TN 37922
Tel: (615) 691-2371
A*,CH,MS
Hewlett-Packard Co.
3070 Directors Row
MEMPHIS, TN 38131
Tel: (901) 346-8370
A,CHMS
Hewilett-Packard Co.
230 Great Circle Road
Suite 216

NASHVILLE, TN 32228
Tel: (615) 255-1271
MS**

Texas
Hewlett-Packard Co.
Suite 310W

7800 Shoalcreek Blvd.
AUSTIN, TX 78757

Tel: (512) 459-3143

E

Hewlett-Packard Co.
Suite C-110

4171 North Mesa

EL PASO, TX 79902
Tel: (915) 533-3555, 533-4489
CHE* MS**
Hewlett-Packard Co.
5020 Mark IV Parkway
FORT WORTH, TX 76106
Tel: (817) 625-6361
CH,CS*
Hewlett-Packard Co.
P.0. Box 42816
HOUSTON, TX 77042
10535 Harwin Street
HOUSTON, TX 77036
Tel: (713) 776-6400
A,CH,CM,CS,E MP
Hewlett-Packard Co.
3309 67th Street

Suite 24

LUBBOCK, TX 79413
Tel: (806) 799-4472
M

Hewlett-Packard Co.

417 Nolana Gardens, Suite C
P.0. Box 2256

MCcALLEN, TX 78501

Tel: (512) 781-3226

CH,CS

Hewlett-Packard Co.
P.0. Box 1270
RICHARDSON, TX 75080
930 E. Campbell Rd.
RICHARDSON, TX 75081
Tel: (214) 231-6101
A,CH,CM,CS E MP
Hewilett-Packard Co.
P.0. Box 32993

SAN ANTONIO, TX 78216
1020 Central Parkway South
SAN ANTONIO, TX 78232
Tel: (512) 494-9336
CH,CS,EMS

Utah

Hewlett-Packard Co.

P.0. Box 26626

3530 W. 2100 South
SALT LAKE CITY, UT 84119
Tel: (801) 974-1700
A,CH,CS,EMS

Virginia

Hewlett-Packard Co.

P.0. Box 9669

2914 Hungary Spring Road
RICHMOND, VA 23228

Tel: (804) 285-3431
A,CH,CS,EMS

Hewlett-Packard Co.

3106 Peters Creek Road, N.W.

ROANOKE, VA 24019

Tel: (703) 563-2205
CHE"*

Hewlett-Packard Co.
5700 Thurston Avenue
Suite 111

VIRGINIA BEACH, VA 23455
Tel: (804) 460-2471
CH,MS

Washington
Hewlett-Packard Co.
15815 S.E. 37th Street
BELLEVUE, WA 98006
Tel: (206) 643-4000
A,CH,CM,CS E.MP
Hewlett-Packard Co.
Suite A

708 North Argonne Road
SPOKANE, WA 99206
Tel: (509) 922-7000
CH,CS

Waest Virginia
Hewlett-Packard Co.

4604 MacCorkle Ave., S.E.
CHARLESTON, WV 25304-4297
Tel: (304) 925-0492

AMS

Wisconsin
Hewlett-Packard Co.

150 S. Sunny Slope Road
BROOKFIELD, WI 53005
Tel: (414) 784-8800
A,CH,CS,E* MP

URUGUAY

Pablo Ferrando S.A.C. e L.
Avenida Italia 2877

Casilla de Correo 370
MONTEVIDEO

Tel: 80-2586

Telex: Public Booth 901
ACMEM

Guillermo Kraft del Uruguay S.A.

Av. Lib. Brig. Gral. Lavalleja 2083

MONTEVIDEO

Tel: 234588, 234808, 208830
Telex: 22030 ACTOUR UY

P

VENEZUELA

Hewlett-Packard de Venezuela C.A.

3A Transversal Los Ruices Norte
Edificio Segre

Apartado 50933
CARACAS 1071

Tel: 239-4133

Telex: 25146 HEWPACK
A,CH,CS,EMS,P
Colimodio S.A.

Este 2 - Sur 21 No. 148
Apartado 1053
CARACAS 1010

Tel: 571-3511

Telex: 21529 COLMODIO
M

ZIMBABWE

Field Technical Sales
45 Kelvin Road, North
P.B. 3458

SALISBURY

Tel: 705 231

Telex: 4-122 RH
CEMP

Headquarters offices
If there is no sales office listed for your area,
contact one of these headquarters offices.

NORTH/CENTRAL

AFRICA

Hewlett-Packard S.A.

7 Rue du Bois-du-Lan
CH-1217 MEYRIN 2, Switzerland
Tel: (022) 98-96-51

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

ASIA

Hewlett-Packard Asia Ltd.

6th Floor, Sun Hung Kai Center
30 Harbor Rd.

G.P.0. Box 795

HONG KONG

Tel: 5-832 3211

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG

CANADA

Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430

Telex: 610-492-4246

EASTERN EUROPE
Hewlett-Packard Ges.m.b.h.
Liebigasse 1

P.0.Box 72

A-1222 VIENNA, Austria

Tel: (222) 2365110

Telex: 13 4425 HEPA A

NORTHERN EUROPE
Hewlett-Packard S.A.
Uilenstede 475

NL-1183 AG AMSTELVEEN
The Netherlands

P.0.Box 999

NL-1180 AZ AMSTELVEEN
The Netherlands

Tel: 20 437771

OTHER EUROPE
Hewlett-Packard S.A.

7 Rue du Bois-du-Lan
CH-1217 MEYRIN 2, Switzerland
Tel: (022) 98-96-51

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

(Offices in the World Trade Center)

MEDITERRANEAN AND

MIDDLE EAST
Hewlett-Packard S.A.
Mediterranean and Middle East
Operations

Atrina Centre

32 Kifissias Ave.

Maroussi, ATHENS, Greece

Tel: 682 88 11

Telex: 21-6588 HPAT GR
Cable: HEWPACKSA Athens

EASTERN USA
Hewlett-Packard Co.
4 Choke Cherry Road
Rockville, MD 20850
Tel: (301) 258-2000

MIDWESTERN USA
Hewlett-Packard Co.

5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800

SOUTHERN USA
Hewlett-Packard Co.

P.0. Box 105005

450 Interstate N. Parkway
ATLANTA, GA 30339

Tel: (404) 955-1500

WESTERN USA
Hewlett-Packard Co.
3939 Lankersim Blvd.
LOS ANGELES, CA 91604
Tel: (213) 877-1282

OTHER INTERNATIONAL

AREAS

Hewlett-Packard Co.
Intercontinental Headquarters
3495 Deer Creek Road
PALO ALTO, CA 94304

Tel: (415) 857-1501

Telex: 034-8300

Cable: HEWPACK

15 Aug 1982 5952-6900
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