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HEWLETT?PACKARD

INTRODUCTION

HP-PLOT/21 is a set of high-level, user-oriented FORTRAN [V subroutines designed to enable the HP 7221A
user to effectively apply the plotter's capabilities to graphics solutions, The HP-PLOT/21 package is avail-
able for use with HP 3000 Series |l computer systems and the commercial timeshare services of GE
MARK [11 {Honeywell 6000) and TYMSHARE X (PDP-10} systems.

This application note provides sufficient information for the systems programmer to determine the feasi-
bility of converting the package to operate on other systems. The following information is presented in this
note:

Chapter 1. HP-PLOT/21 Modules and Subroutines.
This chapter provides a table of HP-PLOT/21 subroutines and their purpose.

Chapter 2. Conversion Considerations.
This chapter consists of a detailed analysis of areas that should be of interest to the systems pro-
grammer converting HP-PLOT/21 to other systems. These areas include character sets, system con-
structs and intrinsics, 1/O, global variables, and handshake requirements. In addition, a matrix of
differences amang representative systems has been included which consolidates these areas of interest.

Chapter 3. Conversion Feasibility Program.
This chapter contains a FORTRAN 1V program that may be used to determine the feasibility of con-
version to the target system. The program contains a short series of tasks that reflect upon the areas
discussed in Chapter 2.

Chapter 4. Sample Program and Plot.
This chapter contains a sample FORTRAN IV program and plot and serves to illustrate the basic tasks
involved in plotting.

This application note uses the HP 3000 Series |1 system version of HP-PLQOT/21 in all illustrations. Based on
the target system characteristics, the systems programmer may wish to begin with one of the other available
versions. In this case, some of the considerations described within this note may appear in somewhat dif-
ferent form in the actual source codes used. A thorough study of the HP-PLOT/21 Software User’s Manual,
part number 07221-90002, is recommended prior to attempting conversion.
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Philosophy of HP-PLOT/21

HP-PLQOT/21 has been designed to serve three major objectives:
1. Provide a general set of graphic functions which can support a wide variety of applications.

2. Allow simple access to the plotter’s capabilities from a high level language withaut requiring extensive
knowledge of the fundamental hardware syntax.

3. Provide full flexibility to scale, orient, and draw data and label axes, titles, numbers, and special
symbols using any desired unit system.

The package was designed for maximum transportability between systems, is independent of a particular
system's characteristics, and was written using the high-level language of FORTRAN 1V,




)

HEWLETTEPACKAHD

CHAPTER 1
HP-PLOT/21 MODULES AND SUBROUTINES

The HP-PLOT/21 package consists of 86 FORTRAN |V subroutines designed to make the advanced capa-
bilities of the HP7221A plotter accessible through simple program call statements. Fifty-five subroutines
are directly accessible to the user and accomplish the four basic plotting functions: plotter setup, data
plotting, axis drawing and labeling, and interactive functions such as digitizing. These subroutines are listed
in table 1 along with their respective parameters. The remaining 31 subroutines are internal to the HP-
PLOT/21 package, and handle such internal tasks as data unit conversion, data formatting, and handshake
procedures. These subroutines are listed in table 2 along with their respective parameters and are presented
for informative purposes only. They are used for activities internal to the HP-PLOT/21 package and the

user should not attempt to call them directly.

Table 1. HP-PLOT/21 Modules and Subroutines

SYNTAX

PURPOSE

The Setup Group

CALL ARCTOL(NUMB}

CALL CLIP(XMIN XMAX,YMIN,YMAX)

CALL CLIPOF

CALL CLIPON

CALL FACTOR(FACT)

CALL LIMIT(XMIN XMAX,YMIN,YMAX)

CALL LOCATE(XMIN,XMAX.YMIN,YMAX)
CALL MAPUU{XMIN, XMAX,YMIN,YMAX)

CALL MARGIN(XLEFT, XRIGHT,YLOWER,YTOP)
CALL MSCALE(XOFSET,YOFSET)

CALL PENSPD(ISPEED)

CALL PLOTS({INTTYP,LOGIN,LOGOUT}
CALL RES{XRES,YRES)

CALL SCALE(ARAY ALEN,NSCALE ,NPOINT)

CALL SETGU
CALL SETIN
CALL SETUU
CALL SHOW(XMIN , XMAX,YMIN,YMAX)

Specify maximum deviation for approximating arcs.

Re-define the soft-clip limits.

Revoke soft clipping of User Unit data.

Invoke soft clipping of User Unit data.

Alter the scale factor of the picture.

Adapt the plotter to paper size.

Define region-of-interest for mapping User Units.

Map and scale User-Units on region-of-interest.

Define region-of-interest via character margins.

Map User Unit system onto plotter space, in
millimeters.

Specify maximum pen velocity.

Initialize the plotting software and the plotter.

Change resolution of the plotter.

Scale an array of floating-point numbers for one axis
of a graph.

Select the Graphic Unit system.

Select the Inches Unit system.

Select the User Unit system.

Map and scale “square” User Units onto region-of-
interest.

The Plotting Group

CALL ARCREL{X,Y ,RADIUS ANGST,ANGEND)
CALL DASLNA{LINTYP,PATLEN)

CALL DRAW(X,Y)

CALL IPLOT(X,Y IPEN)

CALL MOVE(X.,Y]
CALL NEWPEN(NPEN)
CALL PDIR(ANGLE)

CALL PENDN

CALL PENUP

CALL PLOT(X,Y,IPEN)

CALL RANGOF (XMIN,XMAX,YMIN,YMAX,TPTS)
CALL RANGON

CALL RPLOT(X,Y IPEN)

CALL LINE(XARAY . YARAY NSCALE,NPOINT LPLOT ISYMB)

Draw a circle or a partion thereof.

Specify dash-line pattern for plotted lines and arcs.

Perform absaoiute line-drawing.

Perform incremental plotting, with pen control.

Piot line or symbols from previously-scaled data
arrays.

Perfarm absolute pen positioning.

Select another pen; or put away the current pen.

Specify orientation angle of local relative co-ordinate
system.

Logically lower the pen.

Logically raise the pen.

Perform absolute data-plotting, with pen control.

Report the range of User-Unit data passed to PLOT.

Record the range of User Unit data passed to PLOT.

Perform relative data-plotting, with pen control.
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Table 1. HP-PLOT/21 Modules and Subroutines (Continued)

SYNTAX

PURPQOSE

The Labeling Group

CALL CDIR{ANGLE)

CALL CFONT(NSFONT NAFONT)
CALL CPLOT(XCELL,YCELL)

CALL CSIZE{CLINE,CRATIO,SLANT)
CALL CSIZEA(HEIGHT,RATIO,SLANT)
CALL LABOFF

CALL LABON(NCHARS}

CALL LBTERM(NTCHAR)
CALL LORG(LMODE)

CALL NUMBER(X,Y HEIGHT, FNUMB ANGLE NDIGIT)
CALL SYMBOL(X,Y ,HEIGHT,LARAY ,ANGLE, ICHAR)

Establish direction of labeling.

Designate standard and alternate character fonts.

Maove in increments of character-cell blocks.

Specify height, width-ratio and slant of character cells.

Specify actual character height, width-ratio and slant.

Terminate the label made.

Invoke the label mode to draw specified number of
characters.

Designate automatic label-mode terminator character.

Designate relative label origin position {SYMBOL and
NUMBER).

Draw floating-point number at specified location.

Draw characters or symbols at specified position.

The Axes Group

CALL AXES(XTIC,YTIC,XORG,YORG NXMAJ NYMAJ,TICSIZ)
CALL AXIS(X,Y,LARAY NCHAR,ALEN, ANGLE AMIN,DX,OLEN)
CALL FRAME

CALL FXD(NUMB)

CALL GRID(XTIC,YTIC XORG,YORG.NXMAJ NYMAJ)

CALL LAXES(XTIC,YTIC. XORG,YORG NXMAJNYMAJ,TICSIZ)
CALL LGRID{XTIC,¥TIC,XORG,YORG NXMAJ NYMAJ)

Draw pair of co-ordinate axes.

Draw ane axis for previously-scaled data array.
Draw rectangle around soft-clip region.

Define floating-point format of axis labels.
Draw full grid on soft-clip region.

Draw pair of labeled co-ordinate axes.

Draw full, labeied grid on soft-clip region.

The Interactive Gr

oup

CALL DIGIT(XVALUE, YVALUE ,NPENPO,NPENNOQ)

CALL OERROR(NCODE ,NCMAND ,NCOUNT}
CALL PLOTOF

CALL PLOTON
CALL WHERE(X,Y ,FACT)

Report {digitize) pen position, status and pen number
to user.

Repart current platter error status to the user.

Terminate plot; condition terminal for
communications.

Condition plotter for subsequent communications.

Report current pen position and scale factor to user.
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Tabie 2. HP-PLOT/21 Internal Modules and Subroutines

SYNTAX

PURPOSE

The Handshaking Group

CALL DATOUT(NUMB)
CALL HSHAKE

Check if host buffer should be outputted.
Qutputs the host computer buffer with handshake.

The Input/Qutput Group

CALL OUTEMP(INT1)

CALL OUTCK1(LOCTYP)

CALL OUTRE1(LOCTYP, INT1}

CALL QUTRE3(LOCTYP,INT1,INT2,INT3)
CALL OUTRE4(LOCTYP,INT1,INT2,INT3,INT4)

When plotter buffer is empty, return its size.
Transmit the output request at the proper time.
Output request, for requests with one parameter.
Output request, for requests with three parameters.
Output request, for requests with four parameters.

The Transformation Group

CALL UUTOPU(X,Y)

CALL INTOPU(X.,Y)

CALL GUTOPU(X,Y)

CALL MUTOPU(X,Y)

CALL PUTOUU(X,Y)

CALL PUTOIN(X,Y}

CALL PUTOGU(X,Y)

CALL PUTOMU(X,Y)

CALL CHANGE(XCURRL,YCURRL)
CALL PUTOUN(X.,Y)

CALL DELTA(XVALUE,YVALUE)

User units to plotter units conversion.
Inches to plotter units conversion.
Graphic units to plotter units conversion.
Machine units to plotter units conversion.
Plotter units to user units conversion.
Plotter units to inches conversion.

Plotter units to graphic units conversion.
Plotter units to machine units conversion.
Converts current units to plotter units.
Converts plotter units to current units.
Converts current units to plotter units relative to 0,0.

The Command Group

CALL AMOVE

CALL ADRAW

CALL IMOVE

CALL IDRAW

CALL IPLOT1(X,Y,IPEN)

Physically raise pen for absolute moves.

Physically lower pen for absolute moves.

Physically raise pen for incremental moves.

Physically lower pen for incremental moves.

Perform incremental data plotting (used in CPLOT and
PLOT with the parameter IPEN > 10)

The Parameter Conversion Group

CALL AGP(X)
CALL ANG(AN}
CALL AXY(X,Y)
CALL IXY(X,Y)
CALL NMP(NUMB)

Absolute Graphic Parameter
Angle Parameter

Absolute XY Data
Incremental XY Data
Numeric Parameter

Other

Subroutines

CALL CLIPER(ARXY NFLAG1)

CALL AGLAX(XTIC,YTIC, XORG,YORG,NXMAJ,
NYMAJ,TICSIZ NTYPE)

CALL INSERT(NUMBER)

General routine to clip a line segment.

The general routine for LGRID,LAXES,AXES, and GRID.

General routine used to insert any number between 0 and
128 into the host computer buffer,

NOTE: The internal modules and subroutines provided on this page have been provided for information only and the

user should not attempt to call them directly.
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CHAPTER 2
CONVERSION CONSIDERATIONS

There are certain areas that the systems programmer should research prior to attempting conversion of
HP-PLOT/21 to other systems. These areas include:

Character Sets
An examination of the character sets available in the target system and the method of character
representation.

Internal Representation
The number of characters stored in a single computer word in the target system.

Conversion of Decimal ASCII Representation to ASCII Characters
The changes required to convert the decimal ASCI| characters for use by the software.

FORTRAN IV Constructs and Intrinsics
The use of the FORTRAN 1V <DO>> statement with a negative loop variable, data statements, logical
expressions, and intrinsic and basic external functions of the HP-PLOT/21 software.

Input/Output
The use of free-format input and descriptors in the output routines.

Global Variables
The use of global variables for communication and output buffer purposes.

Handshake Requirements
Establishment of the nature of plotter outputs which provides compatibility with a wide variety of
terminal protocols.

This chapter examines these areas in detail and provides a matrix of differences between representative
systems which consolidates these areas of interest.

CHARACTER SETS

The HP7221A plotter uses the characters outlined in table 3. A careful examination should be made con-
cerning the character sets available on the target system, as well as the method used to internally represent
the characters. This method of internal representation may be BCD, EBCDIC, or one of many versions of
ASCIH,

The information regarding character representation will typically be found in the FORTRAN IV and/or
operating system manuals of the target system. It is wise to verify what is stated in the target system man-
uals by programmatically generating all of the characters. Such an exercise is included in the conversion
feasibility program.

INTERNAL REPRESENTATION

The number of characters stored in a single computer word will vary based upon the word size and the num-
ber of bits used to represent a single character. Typically, a system will utilize the same number of bits to
represent each character internally. However, some systems may represent standard characters with a spe-
cific number of bits, while representing extended characters, such as lower case letters, with twice as many
bits.
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Table 3. HP7221A Plotter ASCI| Character Usage

BINARY
ASCII TERMINAL PLOTTER
CHAR. KEYBOQARD DECIMAL |OCTAL 8 7 6 5 4 3 21 USAGE
NULL CNTL @ 0 000 o 0 0 0 0 0 0 0 | Null(always ignored)
SOH CNTL A 1 001 g 0 000 G 01
STX CNTL B 2 002 g 0 0 00 010
ETX CNTLC 3 003 a0 o9 ‘O %1 3 Default Label Terminator
EQT CNTL D 4 004 00 g o Q 10 @
ENQ CNTL E 5 005 a a 0 4 a 1 & 1 Causes Automatic ACK
ACK CNTL F 6 006 g 0 0 0 0 1 1 0 | Automatic Response to ENQ
BEL CNTL G 7 007 0 a 0 00 f 11
BS CNTL H 8 010 00 0 0 1 0 00 Backspace
HT CNTL | 8 011 2 0 0 0 1 001 Half-space Forward
LF CNTL J 10 012 9 4 o 0 1 g 1 4q Line Feed (Typical Echo Bypass)
VT CNTL K 1 013 o0 g 01 g 1 1 Inverse Line Feed
FF CNTL L 12 014 00 0 0 1 1 00 Set Labe! Qrigin
CR CNTL M 13 015 00 a 01 ¥ u 1 Carriage Return {Default Qutput Terminator)
SO CNTL N 14 016 00 Q0 0 1 1 0 | Select Standard Character Set
Si CNTL O 15 017 oo 0 01 1 1 1 Select Alternate Character Set
DLE CNTLP 16 020 a0 0 1% ' 009
DC1 CNTL Q 17 021 o 0 310 g 01 Typical Output Trigger Character
DC2 CNTL R 18 022 0 0 Lo e s 0 1 0
DC3 CNTL S 19 023 0 0 0 10 c 1 1
DCc4 CNTL T 20 024 Lo 010 1 0 0
NAK CNTL U 21 025 00 Q10 1 01
SYN CNTL V 22 026 0 0 01 0 110
ETB CNTL W 23 | 027 00 a1 @ Tt ¥ 3
CAN CNTL X 24 030 00 g 1 1 0 00
EM CNTL Y %5 031 g :0 g 19 0 01
sus CNTL Z 26 032 Q'@ g 1% 010
ESC CNTL | 27 033 00 g 11 0 1 1 First Character of Device Control Instructions
FS CNTL\ 28 034 00 1 1 1 G 0
a8 CNTL ] 29 035 (] g 14 1T g 3
RS ENTL = 30 036 a a 1 i s | 11 @
us CNTL — 31 037 00 o 1 1 T 1 1
SP 32 040 s (s 1. 5.0 0 00
! 33 041 a 0 1 90 o 91
L 34 042 a0 100 010
# 35 043 (o [ s | 1940 0 1 3 ~ 2 AUTOMATIC MACRO Instruction
S 36 044 a'a 10 0 1 G 4
% 37 045 0 0 1.0 1 @ 1
& 38 046 o 0 y H1Es o | 1 1 0
B 39 047 0 0 1.8 & i T ~ " LABEL ON Instruction
( 40 | 050 0 0 1 01 0 0 O ESC e { PLOTTER ON Instruction
) 41 051 0 0 i AR - N | g a 1 ESC e ) PLOTTER OFF Instruction
B 42 052 Q 0 181 010 ~ +« MACRQ DEFINE Instruction
* 43 053 & e S| g1 11
i 44 054 00 1 01 1 0 0
- 45 055 o 1 01 1 0 1
* 46 056 00 10 @& 1 1 1 0 | Second Character of Device Controt Instructions
{ 47 057 0 0 y M =y ~ [ LABEL SLANT Instruction
0 48 060 Q.q i 16 0 0 0
1 49 061 o g 11 0 i O
2 50 062 0 0 + 18 O % 0
3 51 063 0 0 y i TS ¢ [ TN |
g 2:2; 82; 8 8 : 1 8 1 g ? Only allowedAcharacters in the <ASC >
6 54 066 a0 1 5O 11 0 \ parameter strings of the SET QUTPUT
7 55 067 Al - R - MODE and SET HANDSHAKE MODE
1 and 2 instructions
8 56 | 070 00 T 0 00
9 57 071 0. .09 4.9 4 g a1
58 072 0 g ol I 010 <ASC> String Terminator
. 59 073 0 0 H 41 1 g 1 19 <ASC> String Delimiter
< 60 074 0 0 1% 1 1 0 0
- 61 075 00 1 1 1 1 0 1
> 62 076 0 a I T ¥ 0
? 63 077 0 0 T 1.3 1 1 1

e TR —————
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Table 3. HP7221A Plotter ASCII Character Usage (Continued)

BINARY
ASCII TERMINAL PLOTTER
CHAR. KEYBOARD DECIMAL |OCTAL 8 7 & 8 4 3 21 USAGE

@ 64 100 8 1 0 0O 0 0 Q

A 65 101 & 000 a0 1 ESCe A QUTPUT IDENTIFICATION Instruction
B 66 102 a1 age @910 ESC e B QUTPUT BUFFER SPACE Instruction
c 67 103 a 1 a0 o111 ESC ¢ C OUTPUT CURRENT POSITION Instruction
D 68 104 01 0 0 0 t 00 ESC ¢ D QUTPUT DIGITIZED POINT Instruction
E 69 105 2 1 0 0 0 1 9 1 ESC e E OUTPUT ERROR [nstruction

F 70 106 01 0 00 i 1 4 ESCe F QUTPUT STATUS Instruction

G 71 107 g. 1 00O I ESC e G OUTPUT GRAPHIC LIMITS Instruction
H 22 110 a1 (6 B s I aaao0 ESC e H SET HANDSHAKE MQODE 1 Instruction
i 73 11 01 (v 0 0o 1 ESC @ | SET HANDSHAKE MQDE 2 Instruction
J 74 112 a 1 0 0 1 g 10 ESC e ) ABORT DEVICE CONTROL Instructions
K 70 113 o 1 0 0 1 g 1. ESC e K ABORT GRAPHIC Instructions

L 76 14 01 g G 1 100 ESC e L OUTPUT BUFFER SIZE Instruction

M v 115 (1 S | 0 0 1 T @1 ESC e M SET QUTPUT MODE Instruction

N 78 116 01 a8 1 T 1 4a

(8] 79 17 01 0 0 1 i

P 80 120 o 1 01 0 0 0 Q ~ P LABEL FONT Instruction

Q 81 121 01 010 0 01 ~Q FIXED DASH LINES Instruction

R 82 122 g 1 g 1 0 a1 .9 ~ R VARIABLE DASH LINES Instruction

8 83 123 01 gres 403 ~ 8 SET GR!D SIZE Instruction

T 84 124 (v M| o160 1 6.0 ~ T ARC TOLERANCE Instruction

u 85 125 01 01 0 1 6 1

\' 86 126 a1 010 T 3 0 ~V VELOCITY SELECT Instruction
w 87 127 g 1 g 1 g 1 11 ~ W SET GRAPH LIMITS Instruction

X 88 130 (6 I | Qa1 1 0 00

i 4 89 131 g 1 g1 9 I

£ 0 132 Q1 g 1T 1 010

[ 91 133 g 1 g1 1% 8173

% 92 134 01 g 1.1 1 & 0 ~\ SET STRING TERMINATOR instruction

] 93 135 01 v B B [ TR

-~ 94 136 Q1 0 1 1 i 3.0

- 85 137 8 1 a 1.1 I ~ ~ INITIALIZE Instruction

96 140 0 1 100 a0 9

a 97 141 a1 100 0 0 1

b 98 142 01 100 010

e 99 143 o 1 150 011

d 100 144 g 1 1 0 0 100

e 101 145 g 1 1T 0 0 1 9

f 102 146 0 1 1 0 @ t 10

[+] 103 147 (3 | 1 0 O T 11

h 104 150 0 1 1.0 1 a o0

i 105 151 01 1 0 1 s i

i 106 162 0 1 101 @10

k 107 163 0 1 1 0 1 a1 1

| 108 154 01 i O 1 0 0

m 109 185 [ 1T 01 1 01

n 110 156 01 1 01 110

Q 111 187 01 10 3 134

P 112 160 01 11 0 0 0 0 p MOVE Instruction

q 113 161 0 1 11 0 0 0 1 q DRAW Instruction

r 114 162 Q1 1 1 D 210 r INCREMENTAL MOVE Instructian

s 115 163 0 1 1T 1 0 g 1 1 s INCREMENTAL DRAW Instruction

t 116 164 0 1 110 1 0 0 t ARC CLOCKWISE Instruction

u 7 165 0 1 110 i O | u ARC COUNTERCLOCKWISE Instruction

v 118 166 0 1 110 1 1 0 |v PENSELECT Instruction
w 119 167 0 1 1 10 o g w ROTATE Instruction

X 120 170 0 1 1 ¥ 1 o 0 0 ROTATE AT LAST ANGE Instruction

y 121 17 g 1 | o a1 No Operation

2 122 172 01 1 (s S R MACRO INSTRUCTION TERMINATE

{ 123 173 01 T 1 1 a1 1 MACRO INSTRUCTION INVOKE

| 124 174 0 1 1 & 1 1 0 0 No Qperation

} 125 178 01 1 1 1 e 1 R | No Operation

s 126 176 o1 1 1 1 110 First Character 2nd Order Graphic Instructions

DEL 127 177 0 1 1T ¥ '3 7 1 1 Always Ignared
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Subroutines AGLAX, NUMBER, and SYMBOL perform functions that are based upon the number of bits
used in character representation and the number of characters that may be stored in a computer word. The
subroutines use two global variables which are initialized in the subroutine PLOTS. These variables expe-
dite activities involved in character manipulation and facilitate conversion to other systems. The two globals
are:

MNCHAR — Set to the number of characters that may be stored in a single computer word.
MCBITS — Set to the number of bits used to represent a single character.

The use of these two globals is best itlustrated by the following excerpt from the SYMBOL subroutine, in
which characters passed in a packed array are extracted and placed in the HP-PLOT/21 output buffer:

Variable Definitions —

IARRY = The array passed to SYMBOL containing a packed string of characters to be plotted.

INUM = The number of characters contained in the array <IARRY>,

IWD = An array used as a temporary work area for the procedure.

IDATA = A temporary storage location which accepts single words as they are unpacked from array
<IARRY>.

MOUTAR = A global array which functions as the host output buffer. This array accepts single char-
acters that have been extracted from the array <IARRY>> and makes them available to
the plotter.

MCOUNT = A pointer indicating the next available cell in the output buffer <MOUTAR>.

Character Manipulation Routine

Initialize variables used as pointers during routine

=1
ICHARS =0

Extract a word of packed characters from array
10 IDATA =1ARRY/{l}
Begin loop to unpack the characters

DO 20 K = MNCHAR,1,-1
IWD(K) = IDATA-IDATA/(2%«MCBITS) «(2++MCBITS)
IDATA=IDATA/(2++MCBITS)

20 CONTINUE

Begin loop to insert characters into output buffer

DO 30 J = 1, MNCHAR
ICHARS = ICHARS+1
IF( ICHARS .GT. INUM ) GO TO 40
MOUTAR(MCOUNT)=IWD(J)
MCOUNT=MCOUNT+1

30 CONTINUE

10
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Increment pointer and go get next word

I=1+1
GOTO 10

End of routine
40 STOP

The character manipulation routine is just one of several HP-PLOT/21 subroutines that have been designed
to facilitate conversion to other systems,

CONVERSION OF DECIMAL ASCi| REPRESENTATION TO ASCH CHARACTERS

Throughout the HP-PLOT/21 software, the decimal integer representations of ASCII characters are either
passed as parameters to other subroutines or inserted directly into the output buffer array <MOUTAR>,
dependent upon the most convenient and efficient methad of transfer. When output buffer array
<MOUTAR>> is transmitted to the plotter, the decimal integers are converted to their representative ASCI|
character using a FORTRAN |V format statement described in the Input/Qutput section of this document.
Since the target system’s character representation may differ, these decimal representations may require
change to yield the proper ASCII characters.

FORTRAN IV CONSTRUCTS AND INTRINSICS

Aithough the HP-PLOT/21 software was designed with transportability in mind, there exist a multitude of
FORTRAN IV dialects.] For that reason, the following constructs and intrinsics may require change:

a. Use of the FORTRAN 1V <DO>> Statement With A Negative Loop Variable
Many systems do not ailow this construct. [n addition, some systems do not allow evaluation of an
expression in a <DQ>> statement. Subroutines AGP and SYMBOL cantain this construct. An excerpt from
the AGP subroutine which converts an absolute graphic parameter to a binary format required by the plotter
follows:
Variable Definitions —

X = The real value passed to the routine for conversion to special binary format.

MOUTAR

A global array used by HP-PLOT/21 as the output array. The contents of this buffer are
sent to the plotter.

MCOQUNT A pointer indicating the next available cell in the output buffer <MOUTAR>.

MLOCCM

]

Internal flag used by HP-PLOT/21 to signal events to other routines.

Real to special binary routine —

Check MIN-MAX of real value

IF{X .LT. 0.0) X=0.0
IF(X .GT. 32767.0) X=32767.0

Convert to integer

NUMB=IFIX{X+.5)

L
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c
c Check for space available in output buffer
1S

CALL DATOQUT{(3)
32
i Begin conversion to special binary format
Cc

NOPTS=1
IF{(NUMB .GT. 15) NOPTS=2
IF(NUMB .GT. 1023) NOPTS=3
DO 100 J=MCOUNT+NOPTS-1 MCOUNT -1
NEW=NUMB/2++6
MOUTAR({J)=NUMB-NEW*2x =6
IF(J.EQ.MCOUNT}MOUTAR(MCOUNT}=MOUTAR(MCOUNT)+96
IFIMOUTAR(J).LT.32)MOUTAR(J)=MOUTAR(J)+64
NUMB=NEW

100 CONTINUE

MCOUNT=MCQUNT+NOPTS
MLOCCM=16
RETURN

The problem involving the <DQO>> statement in the previous routine may be easily fixed by modifying the
routine to appear as follows:

g Check MIN-MAX of real value
g IF{X .LT. 0] X=0.0
IF{X .GT. 32767.) X=32767.0
g Convert to integer
2 NUMB=IFIX(X+.5}
(CZ: Check for space available in output buffer
© CALL DATOUT(3)
g Begin conversion to special binary format
G

NOPTS=1
IF{(NUMB .GT. 15) NOPTS=2
IF{(NUMB .GT. 1023) NOPTS=3
ICOUNT=MCOUNT+NOPTS-1
DO 100 J=1, NOPTS
NEW=NUMB/2++6
MOUTAR(ICOUNT)=NUMB-NEW=2= =6
IF(J.EQ.NOPTS)IMOUTAR(ICOUNT}=MOUTAR(ICOUNT}+96
IF(MOUTAR(ICOUNT) .LT. 32) MOUTAR(ICOUNT}=MOUTAR(ICOUNT)+64
NUMB=NEW
ICOUNT=ICOUNT-1
100 CONTINUE
MCOUNT=MCOUNT+NOPTS
MLOCCM=16
RETURN

12
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b. Data Statement
Most FORTRAN IV dialects permit the use of a string constant in a DATA statement. The HP-
PLOT/21 software contains only one DATA statement which is located in the subroutine AXIS. The
string constant is used when labeling an axis with exponent information.
The DATA statement appears as:
DIMENSION IXX(2)
DATA IXX/2H-1, 2HO®/

where B is a mandatory space.

Since a single string character requires only 7 bits of storage in the HP3000 computer, two characters may
be stored in its 16-bit word.

The format of this DATA statement may differ on the target system based upon the method of internal
representation discussed earlier.

¢. Logical Expressions

The following logical operators are used throughout the software:

AND. AND
OR. INCLUSIVE OR
.NOT. COMPLEMENT

These are all FORTRAN IV ANSI standard expressions and should present no conversion problem,

Some systems require that variables used in an arithmetic assignment statement with logical operators be
type LOGICAL. The following example from the HP-PLOT/21 routine AXY demonstrates this HP3000
system requirement:

INTEGER NINT
LOGICAL NCOMP
EQUIVALENCE (NCOMP,NINT)

NCOMP=BOOL(NUMB} .AND.
& BOOL ((2#+(MINO(6,15-1*6-NXOFF))-1) 2% (1 »6+NXOFF})

MOUTAR(NBYTE)=NINT/{2# (I «6+NXOFF))
This series of FORTRAN 1V statements extracts selected bits based upon a dynamic mask. Variables used
during a masking operation must be type LOGICAL. This is accomplished by using the equivalence of
NCOMP (type logical) and NINT (type integer) together with the intrinsic function BOOL, which converts
an integer expression to logical.
Many systems do not have such a requirement and the example above may either appear as:

NCOMP=AND(NUMB, (2+*(MINO(6,15-1*6-NXOFF})-1)}*2** (I *6+NXOFF})

or as the original series of statements, but without the intrinsic BOOL. The use of this construct may be
found in the routines AXY and NUMBER.
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d. FORTRAN IV Intrinsic and Basic External Functions,

Table 5 lists the FORTRAN IV intrinsic functions and basic external functions used in the HP-PLOT/21

software:
Table 5. HP-PLOT/21 Intrinsic and Basic External Functions
INTRINSIC NUMBER OF FUNCTION TYPE OF TYPE OF
FUNCTION DEFINITION ARGUMENTS REFERENCE ARGUMENT FUNCTION
Absolute Value lal 1 ABS(a) Real Real
|ABS(a) Integer Integer
Truncation sign of a times 1 AINT(a) Real Real
largest integer
< la|
Remaindering a, fmoeday 2 MOD fay, a5) Integer Integer
Choosing largest MAX (ay. a0, - - B at least 2 AMAX1 Real Real
value (ag 8z ....3,
MAX0 Integer Integer
lag, ay ... a8,
Choasing smallest Min (a 1082 - - i at least 2 AMIN1 Real Real
value (a,,az,. : .,an)
MINQ Integer Integer
(a,, 8o ... ,8,)
Fix Conversion from 1 IFIX (a) Real Integer
real to integer
Float Conversion from 1 FLOAT (a) Integer Real
integer to real
Convert integer BOOL BOOL fa) Integer Logical
expression to type
logical
BASIC EXTERNAL NUMBER OF FUNCTION TYPE OF T¥PE OF
FUNCTION DEFINITION ARGUMENTS REFERENCE ARGUMENT FUNCTION
Natural Logarithm Log, (a/ 1 ALOG fa) Real Real
Common Logarithm Logqq fa) 1 ALOG10 (a) Real Real
Trigonometric Sine Sin (a) 1 SIN (a) Real Real
Trigonometric Casine Cos (a) 1 COS (a/ Real Real
INPUT/OUTPUT
a. Input

Several of the routines use free-format input with commas as delimiters. For example:

READ (MDEVIN,*) INT1,INT2,INT3

14
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where: MDEVIN = The logical unit number of the input device
* = The free-format identifier

The variables INT1, INT2, and INT3 will receive a stream of data from the plotter which might appear as —
350, 350, 16000, 11400 carriage return

The commas separating the various numerical values and the carriage return terminating the response are
automatically supplied by the plotter for all output requests.

Free-format input is used in the routines OUTEMP, OUTRE1, QUTRE3, and OUTRE4.
b. Output

The HP-PLOT/21 output routines use the ASCII string edit descriptor (nH) and the rightmost ASCI|
character field descriptor (Rw).

All output is performed with suppression of carriage return, linefeed. The method of suppression differs
among systems and may involve the placement of a special control character either preceding or following a
format specification. For example, in the case of the HP3000 system, the following technique is used:

10 FORMAT(%320C,200R 1)
where:

The sequence %320C signals the system that output is to take place with suppression of carriage return,
line feed.

The sequence 200R1 is the format specification for 200 ASCI| characters, each located in the right-most
part of an output buffer word.

Some systems limit the number of characters that can be transmitted to a terminal device regardless of
whether there is carriage return, line feed suppression. If this condition exists, the user must alter the
limitation value or change the size of the block in <MOUTAR>.

Output occurs in the routines HSHAKE, OUTCK1, OUTEMP, and PLOTS.
GLOBAL VARIABLES

The HP-PLOT/21 subroutines utilize several global variables for both communication and output buffer
purposes via a labeled common block. Some systems may disallow labeled common in which case unlabeled
common may be used. Occasionally, systems will have restrictions involving the number of continuation
lines permitted for a single source statement. This may necessitate splitting the common into two common
blocks. As long as the common block retains a contiguous one-to-one correspondence between the common
block variables, this should present little difficulty.

HANDSHAKE REQUIREMENTS

The subroutine PLOTS sets up the handshake sequence with the plotter via an instruction to Set Cutput
Mode. The Set Qutput Mode instruction establishes the nature of the plotter outputs, providing compati-
bility with a wide variety of terminal protocols. The Set Output Mode sequence transferred to the plotter
is presented in table 6.

The internal plotter flow upon receipt of a Set Qutput Mode instruction is shown in figure 1. Due to plotter

parser requirements, the plotter does not act upon the instruction in the exact sequence transferred to the
plotter. A description of the primary operations performed in the flow chart is as follows.
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Table 6. Set Qutput Mode Sequence

@ Q @ﬁ<Asc>, ]@ [casc>,] ®[<Asc>3]© [<ASC>4]©[<ASC>Si|®

<ASC>, Turn-around delay (@ to 9999 milliseconds)

Default: @ milliseconds (no delay)

<ASC>, Output trigger character;ASCI| decimal equivaient (@ to 126)
Default: @ (ASCII equivalent of NULL)

<ASC>, Echo-terminate character;ASCI| decimal equivalent (@ to 126)
Default: @ (ASCI| equivalent of NULL)

<ASC>, Qutput terminator; 1 or 2 characters; ASCIlI decimal equivalents (@ to
<ASC>, 127)

Default: 13; @ (ASCII equivalents of Carriage Return and NULL)

aclololotT
clelolclelolelololololelole

Trigger Character

Beginning with the receipt of an output instruction and continuing until receipt of the trigger character,
all input except Device Cantrol instructions is ignored. |f the trigger character is defaulted or specified
as zero (NULL character), then a trigger is not required and input is not ignored.

Turn-Around Delay

Following receipt of the output instruction and trigger character (if any), the turn-around delay begins
at the end of which time transmission begins.

Qutput Terminator
Following transmission of the requested infarmation, the two terminator characters are transmitted. |f
the first character, or both characters are defined as zero (NULL character}, then no terminator charac-

ters are transmitted. If the second character is defined as zero, then anly the first character is trans-
mitted. If the output terminator is defaulted, then only a carriage return is transmitted.

16
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Echo Terminate Character
The echo terminate character is used to prevent plotter response to an output request from being echoed
by the host computer and interpreted as plot data by the plotter. Beginning with the start of transmis-
sion and continuing until receipt of the echo-terminate character, all input except Device Control in-

structions is ignored. If the echo-terminate character is defaulted or specified as zero (NULL character),
then an echo-terminate character is not required and any echoed input will not be ignored.

In the default situation, the plotter transmits requested information terminated by a carriage return,
immediately following receipt of an output instruction.

Now that the basic concepts of the set output mode instruction have been examined, the following excerpt
from the PLOTS subroutine will clarify the complete handshake sequence:

100?3&3%%%2&383) @.{ @ M10;17:10;13: @.E @ J @ F @.J)

An examination of this sequence for handshake with the HP3000 system shows that —
Turn-around delay = 10 milliseconds
Output trigger character = 17 (decimal DC1)

Echo terminate character = 10 (decimal line feed)
Output terminator = 13 (decimal carriage return)

€9 £ )
€9
€9 r
€ 4 )

Information regarding the handshake requirements for the target system may typically be found in either
the device driver manuals or the 1/0 section of the system reference manual.

> Used to clear plotter status information

SYSTEM DIFFERENCES

Table 4 is a consolidation of system differences for consideration when determining conversion feasibility.
The systems listed should be considered as a representative of a family of similar systems rather than as
specific configurations. Many installations may offer extended capabilities to the user through operating
system enhancement or programming language extensions, or both.
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Figure 1. Plotter Qutput Mode Flowchart
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HEWLETTEPACKARD

CONVERSION FEASIBILITY PROGRAM

The following program will enable the programmer to ascertain the degree of difficulty involved in convert-
ing HP-PLOT/21 to operate on another system. The program has been designed to:

1. Uncover any compile-time errors.

2. Uncover any run-time problems.

3. Display the target system’s character set.

It may be necessary to set the variable IQUT equal to the logical device number of the target system’s
terminal.

DOO0ODDOOOO0OD

OOO0O0O

OO0

00n 5

PROGRAM TEST

This is the conversion feasibility program. The
program contains a series of tests that involve

the possible problem areas outlined in the conversion
considerations section of the application note.

%+ | abeled common block **

This labeled common biock is from the HP-PLOT/21
graphics software routines.

COMMON/GSDATA/XCHARA XMAPT1,XMAPT2,YMAPT1,YMAPT2,TEMPE6,
&XLASTL,YLASTL XMAXGU,YMAXGU XLASTA,YLASTA XMINRG,YMINRG,
&XRESPU,YRESPU XFACTS,YFACTS XMAXIN,YMAXIN XMAXRG,YMAXRG,

& XOFFPU,YOFFPU XMINMU,YMINMU,XMAXMU,YMAXMU XMAPL1,YMAPL1,

&XMAPL2, YMAPL2 XMINUU,YMINUU XMAXUU,YMAXUU XRELPU YRELPU,
&XWIND1,YWIND 1, XWIND2,YWIND2 XRATIO,YCHARH, XEXTR1,YEXTR2,

&XCHARS,YLABAN XRELAN,YACTAN,XDLLEN,YRANGE XMAXPU,YMAXPU,

&MERRO1,MERRO2MERRO3,MONOFF MPENPO MPENNQO MLNTYP,
&MCLEAR MCLIPF MLTERM MDEVIN MCSTDF MCALTF MLBPOS MEMPTY,
&MBUFSI MCOUNT MSTART MARSIZ MSETUN MLQCCM MINIT1,MSCLIP,
&MFXDNQ MDEVQOT MBUFAP MPLOST MNCHAR MCBITS MOQUTAR(200}

Now we will initialize arrays and other variables
utilized during our tests

DIMENSION ICHARS(128},IARAY(3)

*+* NOTE *** — |QUT — should be set to the logical unit
of the terminal for the target system,

I0UT=6

1QLD=0

INDEX1=1

INDEX2=3

WRITE(IOUT,1)

FORMAT (1X,41HHP-PLOT/21 CONVERSION FEASIBILITY PROGRAM/)

=* Test 1 ** Display target character set
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35

36

40

OO0

65

60

WRITE(IQUT,5)

FORMAT(1X,37HTEST 1 — DISPLAY TARGET CHARACTER SET/)
DO 101=1,128

ICHARS(I) =1 =1

CONTINUE

DO 30J=1,128

WRITE(IQUT,20) ICHARS({J)

FORMAT(1X,R1)

CONTINUE
** Test 2 ** <DO statement>> with expression
evaluation and negative loop

{ output from this test should be : 123 )

WRITE(IQUT,38)

FORMAT(1X,23HTEST 2 — <DO STATEMENT>/)
WRITE(IOUT,36)

FORMAT(1X,22HOQUTPUT SHOULD BE : 123/)
DO 40 K = INDEX1+INDEX2-1,INDEX2-2,-1
IARAY(K) = K

CONTINUE

WRITE(IOUT,50) (IARAY(L),L=1,3}
FORMAT(1X,311)

** Test 3 ** Arithmetic assignment statement with
logical operators

( output from this test should be : 10)

WRITE(IOUT 55)

FORMAT(1X,40HTEST 3 — ARITHMETIC ASSIGNMENT STATEMENT/)
WRITE(IQUT 56}

FORMAT(1X,21HOUTPUT SHOULD BE : 10/)

INEW = OR(IOLD,10)

WRITE(1OUT ,60) INEW

FORMAT(1X,15)

STOP

END

22



HEWLETTEPACKARD

CHAPTER 4
SAMPLE PROGRAM AND PLOT

A graphic application program consists of four basic tasks: graph setup, plotting the data, annotating the
plot (axes and labels), and termination. The following HP-PLOT/21 program shows these tasks in detail.

OO00O0O0

OO0

OO0

.'II’\IlI
|II I| |
/| ;
| [ {
f | |
- .I.n.. II| | | _fr\\ .Il
AR VAV VAT,
| iy |
|I |
| | i
| |I
| I|
\ \ {
\ L Yo, 36SINX)
o » Yol, 20 (1+SINCX) ) #COS OO
5 20 ==

i

Sample program #1
Plotter set-up

CALL PLOTS(1,5,6)

CALL RES(1.0,1.0}

CALL FRAME

CALL SETIN

CALL LOCATE(2.0,12.0,1.0,9.0)
CALL MAPUU(0.,25.0,-2.0,2.0)

Initialize numeric values

XSTART=0.0
XEND=25.0
STEP=.01
X=0.0

CALL PENUP

Generate and piot data

CALL NEWPEN(3)
100 X=X+STEP
IF(X.GT.XEND)} GO TO 200
Y=1.2x(1.0+SIN{X}}«COS(X)
CALL PLOT(X,Y 4)
GO TO 100
200 CALL PENUP
CALL NEWPEN(2)
X=0

250 X=X+STEP
IF(X.GT.XEND} GO TO 300
Y=.3*SIN(2.0* X)
CALL PLOT(X,Y 4)

GO TO 250
C
C Draw and label axes
(-

300 CALL PENUP

CALL NEWPEN(4)
CALL CS1ZEA(.125,1.0,0.}
CALL FXD(-1)
CALL LAXES(1.0,.25,0.,0.,-5,4,2.5)

c

C Annotate plot

C
CALL SETIN
CALL CSIZEA(.125,.6,0.)
CALL NEWPEN(2)
CALL MOVE(11.75,2.3)
CALL LABON(12)
DISPLAY“Y=3*SIN(2X)"
CALL LABOFF
CALL NEWPEN(3)
CALL MOVE(11.75,2.0)
CALL LABON{23}
DISPLAY"Y=12*(1+SIN(X)}*COS(X)**
CALL LABOFF

c

C  Turn off the plotter

c
CALL PLOTOF
STOP
END
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SUMMARY

The HP-PLOT/21 subroutine package is available for use with HP3000 Series || computer systems and the
commercial timeshare services of GE MARK 11l (Honeywell 6000) and TYMSHARE X (PDP-10) systems.
The package can be converted for use on ather systems, however, priar to conversion the systems pragram-
mer should be thoroughly familiar with the HP-PLOT/21 Software User’s Manual, part number 07221-
90002, and observe the following:

Carefully examine the character sets available as well as the method of representing the characters.
Define the number of characters stored in a single computer word.

Define the changes required to convert the decimal ASCI| characters to the representative ASCII
characters for use by the software,

Verify the use of negative loop variables and expression evaluation in a FORTRAN |V <DO> state-
ment, the use of a string constant in a DATA statement, the use of variables in an arithmetic assign-
ment statement, and review the intrinsic and basic external functions used in the software package.
Identify the free-format inputs and all output requirements.

Note the characteristics of the global variables used.

Review the handshake requirements for the plotter and the target system.

Run the conversion feasibility program to identify any compile-time errors, run-time problems, and
display the target system character set.
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Tel 569-631

Cabie HEWPACK Auckland
Anaiytical-Medical Onty
Meoical Supphies N 2 Ltd
Scieatibe Owision

79 Cartton Gore Ra . Newmarkel
P Q Box 1234

Auckiand

Tel 75-289

Cable DENTAL Aucuiand
Analytical:‘Medical Only
Medicai Supphes N 2 Ltd

P Q Box 1994

147-16 Tory St
Wellington

Tel 850-799

Teiex 3858

Cabie DENTAL. Wetington

Analytical Metcal Oniy
Medical Supphes N 2 Lid
PO Box 309
239 Stanmore Road
Christchurch
Tel 892-079
Cabie DENTAL Christchurch
Anaiytical:Medica Only
Medical Supphies N 2 Ltd
303 Great King Street
P 0 Box 233
unadin
T o 88-817
Cable DENTAL. Dunedin
NIGERIA
The Electromcs
Inslrumentatrons L10
NBB/770 Oyo Road
Oluseun House
P M8 5402
ibadan
Tel 61577
Teiex 31231 TEIL Negera
Cabie THETEIL ibadan
The Eleclwm:s Instrymenta-
tons L1d
MA Ageqe Motor Road. Myshin

LOQ
Cable THETEIL Lagos

PAKISTAN

Muystxo & Company. Lid
Qosman Chambers

Abduluh Haacoo« Road

Tel SI'OT’ 512927

Telex 2894

Caple COOPERATOR Karach:
Mushko & Company. Lt
188 Sateiite Towo
Rawalpind)

To 41924
Cable FEMUS Rawalpind

PHILIPPINES
The Onhine Advanced
Systems Corporation
8th Floor. Fucapital Bidg
Ayaly Annue
kati. Metrol
Tel 85-35-81. 95 34 g1
Telex 3274 ONLINE

RHODESIA

Fielc Techmical Sales
45 Xalvin Road North
P 0 Box 3458

Tel 7052!1 (5 hnes)
Teiex R

SINGAPORE

Hewlett-Packard Singapore
(Pte ) Lid

1150 Depot Road

Alexandra P 0 Box 58

Slnq!a

Teiex HPSG RS 21486
Cable HEWPACK, Singapore

SOUTH AFRICA
Hewlett- Paclurd South Afnica

Pty ).
Private Ba anwooo
Sandton. Transvaal 2144

Hewlett-Packard Centre
Daphne Street. Wendywood.
Sandton. Transvaal 2144
Tel 802-10408

Telex 8-4782

Cable HEWPACK JOHANNESBURG

Service Department

Kewlett- Packale South Atnca
{Pry ). L

PO Box 39325

Geamiey, Sandton. 2013

451 Wynberg Extension 3.

Sandton. 2001

Tei 636-818819

Teiex 8-2391

Hewlett-Packard South Africa

(Pty ).
£ 0 Box 120

m J 91604

Cable HEWPACK TAIPEI
Hewletl-Packard Far East Lig
Tawan Branch

68.2. Chung Cheng 3rd Road

Klohsiuns

Tei (07) 242318-Xaohswng
Anatytical Only

San Kwang instruments Co . Lt¢ .
No 20. Yung Su Road

Taipei

Tel 3715714 (S ines)
Teien 22894 SANKWANG
Cadle SANKWANG TAIPE)

TANZANIA

Medical 0':!
intecoational Aeradio (€ A 1. Ltg
PO Box 881

Dar o8 Salaam

Tel 21251 Ext 265

Telex 41030

THAILAND

UNIMESA Co . Lto

Eicom Research Buiging

2538 Sukumwil Ave

Tel ?932367, 3930338
Cabie UNIMESA Bangkok

UGANDA

Howard Place. Cape Prownce. 7450 Medical

Pine Park Cenire, Forest Drve,
Pinelands. Cape Province. 7405
Tel $3.7955 thu 9
Tetex 57-0006
Service Qepartment
Hewiett-Packard South Atrica

Pry ). Lig
20 Box 37099
Qvergort, Durban 4067
Bead

Tel 887478
Telex §-7954

TAIWAN

Hewlett-Packard Far €ast Lid
Tamwan Branch

39 Chung Hsao Wesl Road
Sec ' 7th Floor

Oniy
Internationa! Aeradio(€ A ). Ltd
PO Box 2577
K

N

Tel 54388

Cabie INTAERIO Kampaia
ZAMBIA

RJ Nbuty (Zamn-al e
PO Box2

Lusaka

Tel 73793

Cable ARJAYTEE. Lusaka

OTNEﬁ AREAS NOT LISTED, CONTACT:
Intercantinental

3200 Hitkvew Aue

Paio ARo. Caiorna 94304
Tel {415) 493.1501

TWX 910-373.1267
Cable HEWPACK Paio Ao
Teiex 004-8300. (34-84%0

CANADA

ALBERTA
Hewien-Packard (Canada) Lid
168th Street

Tel {403) 452-3670

TWX 510-831-2431 EDTH
Hewlen-Packard Camoa’ Lt
210 7220 hsnev l SE

Tel (4‘6!) 253-27'3
Twa 610-821-6441

BRITISH COLUMBIA
Hewlet!-Packard (Canada) L1d
837 £ Cordowva Street
Vancouver V6& A2

Tei (604) 254-0531
TWX 610-922-5059 VCR

MANITOBA
Hewlett-Packard (Canada) Lid
513 Century St

St James P
wmmrg M OL

Ter (204) 786-7581

TWX 610-671-3531

NOVA SCOTIA
Hewsiett-Packarg (Canada) Lid
800 Wangmul Ro:
Dartmouth B3B 1L1

Tei (902) 469-7820

TWX 610-271-4482 HFX

ONTARIO

Hewlett-Packard {Canaoal Lto
1020 Mornison Dr

Oftawa K2H 8K7

Ted (613) 820-6483

TWX 6£10-563-1636
Hewleft-Packard (Canada) Ltd
6877 Gareway Drve
Mississauga LSV M8

Tel (416) 678-9430

TWX 610-492-4246

QUEBEC

Hewlett-Packard (Canada) Lid
275 s ai d

Poi HIR 167
Tel (5M| 697 4232

TWX 610-422-3022

TLX 05-821521 HPGL

FOR CANADIAN AREAS NOT LISTED:
Contact Hewlett-Packarg (Canada)
Ltg i Mississaugs

CENTRAL AND SOUTH AMERICA

ARGENYINA
nmen-mwm Argenting

Av Leandro N Alem 822 -
1001 Buenos Aires
Tei 31-60634 56 a0 7

Teles Public Booth N 9
Cadle HEWPACK ARG

BOLIVIA

Casa Xawen S A

Cwo Potoss 1130
PO B $00

La P
Te “530 s

Teiex CWC 8X 5298 17T 3560082

Cabie KAVLIN

BRAZIL
Hewler-Packare 90 Brasd
teC i1da

Avemda Rio Negro 980
Aiphawilie

06400Barueri 5P
Tel 429:27489 42921189

Hewlen-Paciard 3o Brasd

ieC La

Aua Pagre Cnagas 32
-Poro Alegre-RS

Tel (0512 22-2998 22-5621

Cable HEWPACK Poho Alegre

ne-een Packarg do Brass

IE

Rua Srqueua Campos 53

Copacad. ‘ﬂl

20000-A
Tei 257 80 94 DDU 0
Telex 3%-212.1905 NEWP BR
Cabie HEWPACK
Rio de Janewo

CHILE

Caicagm y Mc'cai’t (K]
Alameda 580-01 807
Casitia 2118
Santiago 1

Tel 398513

Telex 3520001 CALMET
Cabte CALMET Santago

coLOMBIA

Instrumentac:on

Henni A Langebaek & Kier S A
Carrera 7 N0 48-75

Apartane Aereo 6287

Capie AAﬂlS Bogotd
Telex 044-400

COSTA RICA

Cientitica Costarnicense S A
Caile Central Avenidas 1y 3
Apariado 10159

$San Jose

Tel 21-86-13

Capie GALGUR San Jose

ECUADOR

Medicai Qniy

A F wizcaing Compatia Liga
Av_Rio Amazonas No 239
PO Box 2025

Quito
Tei 242-150 247-033034
Cabie Astor Quito

Caicutators Only
Computadoras y £quipos
Electromeas

P D Box 65423 CCt

Eloy Altaro #1824.3 Piso

Quito

Tei l53 82

Teiex 02-2113 Sagia Eq
Cavle Sagia-Quito

EL SALVADOR

instrumentacion y Procesamiento
Electromco de el Satvador

Bulevar de los Heroes i-48

San Salvador

Tei 252787

GUATEMALA

IPESA

Avemda La Retorma 348

20ma 9

Guatemala City

Ter 63627 64786
Teiex 4192 Teietro Gu

MEXICO

Hewielt Packars Mexcana

SA geCv

Torces Adakd No 21 11 Piso
Cot del Valle

Mexico 12 DF

Tel (9051 543.42-32

Teiex 017-74-507

26

Hewiett-Packard Mencana
SA geCV

Ave Conslnlumo'x No 2184
Monterrey

Tel 48-71. 32 lB 71-84
Teiex 038-843

NiCARAGUA

Roperto Teran G

Apartado Postal 569

Editicio Teran

Managua

Tei 25114 23412 23454

Cabie ROTERAN Managua

Caicuiators Dnly

Cientdice Costarsicewse S &

Ciudag Jardin 0-1

Managua

Tel 24108

PANAMA

Elec"omco Baivoa. § A
Box 4929

Cane Samuel Lewss

Cuidad de Panama

Tel 54-2700
Teiex 3431103 Curunda

Canal Zone
Cable ELECTRON Panama

PARAGUAV
2J Melamed SR L
On&'dn Aoamos ¥ Equipos

Dision Anamos y Equipos
Cientificos y de invesligation

P 0 Box 676

Chiie-282 Editicio Victora

Asuncion

Tei 91. 2” 9272

Cable RAMEL

PERU

Compahia Elecuo Méaica S A
Los Flamencos 1

San ls-uw Cas.ua 1030

lel M 4325
Canie ELMED Lima

PUERTO RICO
Hewieti-Packard Inter-Amerncas
Puento Rico Branch Ofice
Cale 272

No 203 urp Country Ciub
Carohng 00324

T (809) 762-7256

Teien 3450514

URAUGUAY

Pabio Ferrando S A
Comercial ¢ 1ndustria)
Averuda taha 2977

Casilia ge Correo 370
Montevideo

Tel 40-3102

Cable RADIUM Montevigeo

VENEZUELA
Hewtett-Packard oe Venezueia

Ca

PO B8ox 50933

Caracas 105

Los Ruices Norte

Ja Teangversal

Edificio Segre

Caracas 107

Tel 35.00-11 (20 hoes)
Telex 25146 HEWPACK
Cable HEWPACK Caracas

FOR AREAS NOT LISTED. CONTACT:
Hewien-Packard

Inter-Americas

3200 Ritview Ave

Palo Ao Cakiorma 94304

-1260
Cable HEWPACK Paio Alto
Teiex 034-8300 034-8433




EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA
Hewlen-Packard Ges m b H
ndeiska) 52

Ha

PO box7

£-1205 Vienna

Tel (0222) 351621 1o 27
‘cabie HEWPAK Vienna
Telex 75923 hewpak 3

BELGIUM
Hewleft-Packard Benetux
SAMNV
Avenye de Col-vert 1
Brwlmlguml

-1170 Brussels
Tet (02) 672 22 40

Cable PALOBEN Brussels
Teiex 23 484 paioben dry

C‘V'M

s
;D G-wonos & Xenopoulos Ra
PO Box!

e
hm KYPRONICS PANDEHIS
Tetex 3018

CZECHOSLOVAKIA

Vyvoyova 2 Provozn: Zakiaona
Vyzkumaych Ustave v Bechovioch
CSSR-. 7 Bechovice u Prahy
Tei 8993 41

Teiex 121333

Instityte of Medical Bionics
Vyskumny Ustav Lewarsie) Bioauky
Jedlova 6

C5-8834€ Bratislave-Kramare
Tel 44.551:45.541

DOR
Entwickiungsiador der TU Dresgen

BP 162

£-69130 Ecully

Tei (78) 33 81 26

Cabie MEWPACK Ecuty

Telex 310617

Hewilett-Packaro France

Agence R e

Péricentre de la Cepigre

Chemm e ia Cépiere. 20

31300 Toulouse-Le Mirsil

Tel (61) 40 11 12

Cabie ﬂEM‘CK §1987

Teiex 5109

Hewleti- Pocum france

Agence Région;

Aéroport principal de

Marsgilte. Manw\m

F-13721 Mar

Tel (91) 891 36

Cabie HEWPACK MARGN

Telex 410770

Hewlett-Packarg France
nce Régonae

63, Avenue de Rochester

BP 1124

F 35014 Rennes Cedex
e (99) 36 33

Caolc newwxcx 912

Teiex 740912

Hewiett-Packarc France

Agence Regionaie

74 Aiige g¢ i3 Rodensau

£-67000 Strasdourg

Te! 188) 35 23 20 2'

Telex 89014

Catle NEWPACI STRBG

Hewien-Packard France

Agence Regionale

Hewlett-Packard GmdH
Techmisenes Buero Hannover
Am Grossmari 6
13 Hannover-Kieefeid 91
Ter (0511) 46 60 0!
Telex 092 3259
Hewlen-Packard GmbM
Werk Groetzingen
Onhmstrasse 6
D-7500 Karisruke 41
Tei {0721) 63 40 06
Telex 07.825707
Hewlett-Packard GmbH
Techmisches Busto Nuremberg
Neymeyer Str 90

3500 Nure

Tei (09“) SG 30 !85
Tetex 0623 860

Hewlen-Packars GmbH
Tecnmscres Buero Munchen

Unterhachinger Strasse 28

ISAR Center

D-8012 Ottobrunn

Tel (089) 601 30 617

Cable HEWPACKSA Munchen
Telex 0524985
Hewien-Packard GmoM
Techmisches Buero Berkn

Keith Strasse 2-4

0-1000 Berlin 30

Tel (030) 24 90 86

Telex 18 3405 npbic ¢

GREECE
Xostas Karayanms

Tel 3237731
Cable RAKAR Athens
Telex 21 59 62 rxar g

IRELAND
Hewien-Packard Lo
K

Telex 847178848179

ITALY

Hewiett Packard itahana S p A
Via Amengo Vespyto 2
Casena postale 3645

1:20100 Milano

Tel (2) 6251 (10 knes)

Cable HEWPACKIT Miang
Tetlex 32046

Hewteft-Packard Italiana S p A
Via Pietro Maronceih 40

Via Visentini

1:35100 Padove

Tet 49) 66 48 88

Telex 41612 Hewpack
Medical oni

Hewlen- Pa:urc itakana S p A
Via @ Aghiarch 7

1-6100 Pisa

Tel {050} 2 32 04

Tetex 32046 via Milano
Hewlent-Packard ahana S o A
Via G Armetim 10

1-00743 Roma

Tel (06) 54 69 &

Telex 61514

Cabie MEWPACKIT Roma
Hewiett-Packard itahana S p A
Corso Grovanns Lanza 94
1-10130 Torino

Tel 1071) 682245659308

NORWAY
Hewlett-Pathard Norge A'S
Nesveien 13

Box 149

N 1344 Haslum

Tet 102} 53 83 60

Teiex 18621 hpnas n

POLAND

Bwro Intormacy Techmezne

Hewlett-Packard

1 Smm ? 5P

00-950W;

Tel 3%06? 355!97

Telex 8124 53 hepa pl

UNIPAN

Zawad Doswadcrainy

Butowy Aparatury Naukowe|

Ut Krajowe; Rady Narodowe| 51/5¢

00-800 Warszaws

Tel 36190

Teiex B 46 48

Zadady Naprawcre Sprety
Medycine

yc
P3¢ Komuny Paryskie| 6
007 Lodz

-007 L
Ter 33s.41 33783

PORTUGAL
Telectra-Empresa Técnica de
€quipamentos Eigctricos S a1
Rua Rodngo da Fonseca 103

»oo |
Tel 119) 68 60 72
Cable TELECTRA Lisbon
Tetex 12598
Meaizal only
Mynginter
g\mcamo-o Myng:al ge Comércio

Av AR ue A7gunan 138
L

Hewiefi-Pacard Espahiola S A
Eaiticio Aibwa 11 7

E-Bilbao !

Tel 2383 0623 82 06
Caicotators Ony

Hewlen. Pacnvu Espaioia S &
Gran via Fernando €1 Calghco. 67

£ Valencis 8
Ve 326 67 28:326 85 55
SWEDEN

Hewlett-Packard Sverige AB
qunasvawn -3

Fack

$-161 20 Bromma 20

Tei (08) 730 05 SO

Cable MEASUREMENTS
Stocxholm

Tetex 10721

Hewlett-Packard Sverige AB

Ostra vintergatan 22

5-702 40 Orebro

Tel (019 1407 20

Hewltett Packard Sverige AB

Fedtalisgatan 30

$-421 52 Vastra Frolunda

Tet |03 4909 50
Teiex 21 Via Bromma Oftece

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Zurcnerstrasse 20

P0 Bo- 307

CH-8952 Schileren-Zurich
Tel wn 730 52 40:730 18 21
Cable HPAG CH

Tetex. 53933 hpag ch
Hewiett-Packard (schwes) AG
Chiteau Bioc 19

CH-1219 Le L

lu (022 96

Te (061) 928 6422
Cadle Hewpe Manchester
Telex 668068

Hewien-Pachara Lig
Lygon Cournt
Hereward Rise
Dutiey Roac

Halesowen -
West Migilands 862 8S0
Ter {021) 550 8911
Telex 339105

Suu
'Z‘l 6" 0\01«3
Tﬂh

Hewien-Pyckard (19
€10 Makr

South Servicenctesale Centre

Wear Industrial Estate

Washington

GB-New Town County Durham
Tel Washington 464001 exi 57/58

West Yorkshire W10 1AE
Te (08775) 50402

Teiex 567388
Hewlett-Packard Ltd

1. Wallace Way

GS Mnevun

Tel (0062) 520?! S6704

Meaca Catcutators F' nbon USSR
A e B on Uit e e oapamanassios & Co NewenBackara TS pA 6 119y 8921 3117 Tows 27 T g Hewlen Packard
faldheim/Me Entrée A2 Marm 17 va Princige Nicola 43 G'C Cavie INTERCAMBIO Lisbon SYRIA Representative OMice USSR
i e ‘. . 195126 Catania oo PR Pokcovsky Bovlevard 4:17-KW 12
L B T R B v S r Tei 1095 37 05 04 RUMANIA T - Moscow 101000
Teiex 112145 -Pack tanta
i a1 S o Db o eyt S04 B hutans A Pt Ll
Gt ‘o:;w « Hewlen Packard France Tetex 21 5329 INTE GR V':OAN"OO Vespuct 9 Bucharest e g’“ = X —_
r 1-80142 -Damas:
p i L e oo B9 Ly o A e
Tel 42.74.12 Rue de Ly Commane de Pars 52 Stodta Street Hew;eﬂMP:rugws nhanaSpA | RyYC Cavie SAWAN. Damascus Macacea ST
Telex 111888 via ase Intreprinderea Pentr TURKEY
d F-93153 Lo Blanc Mesnil Cedex Tel 362 6972 363 3830 A3 90'0"‘0 ln?veltmeru . Telekom Enomrmg Bureau Tll N 58"!".3'2“!6 74
g:mnxm i Tes (07) 93188 50 f:z'f exu:ss';a“ w Tel 051y 30 78 87 g. Reparre?) uman«g ge Calﬁcu :g o; Teiex 31583
comied RMAN FEDER g WAIT -dul prof Dimitne Pompe:
DK 3480 Birkerea REpUBLIC HUNGARY Aot Tagng & Bucharest Secto 2 TR itanbul SOCIALIST COUNTRIES
Tel (02) 6! 66 €0 MewleR-Packard GmbM - SR Telex 11716 Cable TELEMATION Istanou CONTACT:
Cable KEWPACK AS \éennevlsum;a:e‘ ;lifllull g:u;t:gaw € Merestechka v o Bo- 8 23808 Pewhtt Packe:s Gus 1 b
jernersirassi
—— g:&:":ss sttach 560 140 Tena kit 67 e L ot b only T
Naverve, 1 e AT T g AR Catie VISCOUNT Xing Abdul Aziz sir (Mead oftoe)  EMA Tor 10222, 38 16 21 10 27
g Ei'u"’?.‘z‘v’«?‘ic":s. e LUXEMBURG PO Box 122 e s de " Cavle WEWPAK Vienm
Tel (0) 82 71 66 Tor 06111 50 04, i ICELAND Wewlett. Packar Beneius e PO V6. Aeskare Telex 75923 rewpak 3
Telex 165 40 npas Cable newncxs‘\ Frantynt Medical Oni SANV Catie ELECTRA Ter 175622 MEDITERRANEAN ANO
Cable HEWPACK AS Tetex 04 13249 hpftmd Eiding TlaomQ[Comxww tne Avenye 0y Coi-vert 1 Anamul gm., MIDDLE EAST COUNTRIES
FINLAND Hewlett- Packard GmbH Hatnarhwoh - Tryggvatoty (Groenuraaglaan) PO Box 2728 (Service center) vimay O NOT SHOWN PLEASE CONTACT
Hewien-Packaro DY Techniscnes Buero Boblingen UL e B NN Dickveie s M Wudaas Cas No 166 Fewielt-Packard § A
Nankahousuntie 5 i T TN 18 (02) B72 22 4 IR 712y Mediterranean and Middte
PO Box D-7030 s?m-n,m Warttemberg C20'¢ ELOING Reyiravie T e Coste RADUFLD T £ast Operations
SF-00211 Hetsinkt 21 Te (07031) 6671 IRAN . SEAIN Tel 2503 09 35 Kolokotrons Street
Tei (90) 6923031 Cable HEPAK Bodingen Mewiett-Packard ran L1d MOROCCO Hewien-Packard Espatioia S A Teiex 42576 Ozek tr 9 Ketallaroy
e e g Telen 07265733 bbn No 13 Feurteentn i ., NS gere Cate 3 i —— B ot g S
. 7 iremad Avenue ¥ i Sl wdan -Madrid 1 . 80803
FRANCE ecnmiches oeto Dusseigort PO Box 412419 Casablanca ToT) 450 78 00 110 s iy e Teiex 21-6588
Hewlelt-Packard France Emanuei.Legze-Str 1 (Seesiern; (R Tehran Ter 25.16.76:25.90-99 Telex 2. G';qwmmuh Wolngham Cable HEWPACKSA Athens
Quartier de Courtatoeut D-4000 Dusseidort 11 Tet 851082-7 Cavie Gerep-Casa Hewer. Pacwo Esw\ou SA  Berms AG!ISAR FOR OTHER AREAS
Boite Postale No 6 }el :ogwa%g;:‘!; Telex 213405 HEWP IR Teiex 23739 gg:'w Tel (0731! 78 47 74 NOT ngTED CS""ACT
£-91401 Orsay Cédex — hpoo 9 IRAQ NETHERLANDS Cable Hewpse London Hewlett-Packard S A
Tet (1) 907 76 25 Hewtett-Packars GmbH Hewier:-Packard Traging Co Hewlelt-Packard Beneiux N v }:&3'52233 62(1) ‘5 ines) Telex 8471789 7. rye du Bos-du-Lan
?ﬂtm "W‘m:cx i T :'"Smm.a' ol 5‘3 N;uva?oeonamam P Hewlett-Packard Espanou SA Hewdett-Packarg Ltg EH I217 Mcym 2 - Geneva
E Wﬂdenslusse B ox I i .
Hewlen-Packard France 000 Mambury TQPSSUOU NL 1134 Amsteiveen Av Ramdn y Cap! Trataiger House Swil
Agency Régionate lel 1040) 24 13 3 Telex 2355 Hepawag Tel i020) 4720 21 Eatrce Sevma planta 9. Navagation Road Tel 10228 82 70 00
Le Saquin [Cabie MEWPACKSA Mamburg Catle HEWPACDAD Cabie PALOBEN Amstergam E-Seville 5 Altrincham Ca WPACKSA Geneva
Chemia des Magirs Teiex 21 63 032 nphh ¢ Baghaad Iraq Teiex 13 216 nepa nt Tei 64 44 5458 Cheshire WA14 INU elex 2 24 85
NEW MEXICO
PO Box 2103 £ 0 Box 11634 10535 Harwin Dr
Warner Robins 31098 Station £ 1047 Kingsmull Parkway Houston 77036
‘A _— Tei (912} 922-0449 11300 Lomas ltua‘z? E ?’Imsu :3;3‘20?31 Tel (713) 776-6400
BAZLSG?N:.IQWV e m"‘mf. 446.6165 HAWAI MASSACHUSETTS ?m%'\' iy '%'Jo 2o gond v 25 Gmmh?una?
0 Bov 4207 s bbb Lonagton 02173 TR . m"(smo:'a'xazu
Huntswile 35802 o Do e ‘aoe, it Tel 1617) §61-8960 156 Wyatt Orive Okishoma City 73132
Te) (205 881-4581 ¢ (916) 929-722 Tetex 723705 TWX 710-326-6304 Las Cruces 88001 Tel 1405} 721-0200
Medical Ony 9606 Aero Drve - Tel (505) 526-2484 " mo s...m 3270 West Street
228 W vailey Ave PO Box 23333 nu MICHIGAN TWX 910-9983-0550 Sd Lake City 84119
Room x San Diego 92123 5201 Toltvew Or %3855 Reseavcaignv‘ew‘ ek WG v7m sw Lower Boones ¢ (801) 972-4711
Tel {714} 279-3200 Rolling meadows 50008 armington s [ VIRGINA
e p e COLORADO Tel (312) 255.9800 D15 Srs- B Tuststin 97062 £0 Box 12178
ARIZONA 5600 South Uste Patkway e MINNESOTA aibany, 12305 T (0. WD 7 Koger b Contr
2336 € Magnoia St Englewood 8011 INDIANA g A g Tel (518) 458-1550 PENNSYLVANIA S‘Ng! ‘?23502
Phoenix a!o Tel :303- 771-3455 7301 North Shadeland Ave 'SI. aul 55 .3 20‘ Soul Avenue 111 Zeta Drive Tel (804) 461-4025/6
Ter (602) 2ad-1361 CONNECTICUT Indianapolisd6250 & i612) 626-0700 = i i ) Pittsburgh 15238 !
2424 East Aragon Rd 12 Lunar Drive mx(:’;v&%?%l ——" "' [914) 454-7330 il o 782 . 29?;:‘ e Springs Road
Tucson 85706 New Haven 06525 ' *Juckson TWX $10-263-5881 1021 8t Avenve e’ B i
Tei (602) 294-3148 Tel (203) 389-6551 Medical Service only lung of Prussa industral Park
Mg o] e Tel (601) 982.9363 650 Perinton Hil Office Park of Prussia | e 1804) a5 341
-ARKANSAS W Ve . ok Fairport 14450 Yo Te3e) ate 7000 v TR
™ T i e Ty T 23503 T S0 St
Bragy Station 2806 W Qaniano Park Bive KENTUCKY Kansas City 64137 5858 East Malioy Road el e s Boevue 98064
Little Rock 72215 Ft. Lauderdate 33311 Medical Only Tel (816) 763-8000 Syrscuse 13211 SETIN S . Tel (206) 454-3971
Tel (501) 376.1843 Tei (305) 731-2020 Atunson Square TN, S-S Te (375) 4542486 g e TWX 910-443.2446
CALIFORNIA - Jacksonville 3901 Atksnson Dr 1024 Execubve Pmny TWX 710-541-0482 L
LT T e EUTiew et e T,
Fullerton ¢l (904) 398 oulsvil ' ‘Knoxville
Tei (7Y 1 1391 Tet (502) #56-157) Tel (516) 921-0300 Medical Service Charleston
200 L;;:Zﬁ-mo%%wwa 177 Lae Erenor LOUISIANA ey =i AR T e Te (6151 523 5028 [P
North Holl 91604 Orlando 32609 PO Box 71 Mercy Roao nonrn cnon.m 3027 Vanguar O WISCONSIN
Tei (213) 877-1282 Tel (305} 859-2900 3229-39 Wiihams Boulevard Sutte 10 PO Box 5188 sl ot 9004 West Lincoin Ave
TWX 910-499-2671 PO Box 12826 Kenner 70063 Omaha 68106 1923 Norm Main Street 38131 West Allis 83227
6305 Argona Place Pensacola 32575 Tel {504) 443-6201 Tei (402) 392-0948 mgm“z'az'sozl maae-wo Te (414) 541-0550
Los s 90045 Tel {904) 476-8422 MARYLAND NEW JERSEY iy 0.8, ANEAS HOT LIsTED:
- Al e gl GEORGIA 6707 Whitestane Road W 120 Centyry Rd OMIO ooy LSS T regromai office
X 910-328-6147 PO Box 105005 Battimore 21207 Paramus 07652 16500 Sprague Roag Tel (615) 244-544 nearest you Allanta. Georgia
'Lu Angeles Atlanta 30348 Tel |30|6 944. e 1201) 2655000 Cleveland 44130 North Hollywood. Cablorna
Tel (213) 776:7500 ru uoa. 955.1500 TWX 710-990-495) Ter (216) 243-7300 TEXAS Rockviie, Maryiand  Rolhng Meadows
3003 Seott Bovievard 810-766-4890 2 Choke Cnerry Road Crystar Broo- Protessional TWX 810-423-9430 PO Box 1270 Winors Therr complete
Santa Clara 95050 Med-cal Service Onty Rochville 20850 o, 330 Progress Ra 201 E Arapahe Rg addresses are listed above
Tel (408) 2497000 *Augusta 30903 Te (301) 948-6370 Ealomoum 07724 Dayton 5443 Richardson 75080 :
TWX 910-338-0518 Tel 1404; 736.0502 TWx 710928 9684 Tet (201) 542-1384 Ter (513) 859-8202 Ter (214) 2316101 *Service Only
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