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Providing multimedia capability on HP’s workstations was an evolutionary
process that was paced according to customer needs and the availability
of quality multimedia hardware and software technology and low-cost
workstations.
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HP-UX is based on and is compatible with UNIX System Laboratories’ UNIX* operating system.
It also complies with X/Open’s* XPG3, POSIX 1003.1 and SVID2 interface specifications.

UNIX is a registered trademark of UNIX System Laboratories Inc. in the U.S.A. and other countries.

X/Open is a trademark of X/Open Company Limited in the UK and other countries.

Microsoft is a U.S. registered trademark of Microsoft Corporation.

Windows is a U.S. trademark of Microsoft Corporation.

PostScript is a trademark of Adobe Systems Incorporated which may be registered in certain
jurisdictions.

OSF/Motif is a trademark of the Open Software Foundation in the U.S. and other countries.
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Multimedia capability on a workstation enables users to interact with their
applications and communicate with others in a variety of formats (textual
and nontextual). HP MPower provides an environment in which users
have easy access to the multimedia facilities at their workstations, and
application developers can easily add new multimedia tools.
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• �<8)62%0� 7'%22)6� ;-8,� ����� -28)6*%')

• �<8)62%0� *%<� 13()1� �36� 13()17�� ;-8,� 7)6-%0� -28)6*%')

• ����?&%7)(� :-()3� '%6(

• �� :%6-)8=� 3*� 7)6-%0� %2(� 4%6%00)0� 46-28)67�

Software Components.� ��� ��3;)6� 73*8;%6)� '327-787� 3*� %
291&)6� 3*� 8-+,80=� -28)+6%8)(� 1)(-%� 83307� '3940)(� 83� 8,)� ��

"!�� ���� 97)6� )2:-6321)28� ;-8,� -28)6463')77� '31192-'%8-32

1)',%2-717� *36� (-786-&98)(� 463')77-2+�� ��� "!�� ���� %2(� ��

��3;)6� %6)� 4))67� -2� 8,)� 73*8;%6)� ,-)6%6',=� �7))� �-+�� ���

#,)2� 8,)� 97)6� 7)0)'87� %2� ��� ��3;)6� 1)(-%� 3&.)'8� �)�+��

%9(-3� *-0)�� *631� 8,)� ��� "!�� ���� (-740%=�� ��� "!�� ,%2(7� '32?

8630� 3:)6� 83� ��� ��3;)6� 83� 8%/)� 8,)� %446346-%8)� %'8-32� 32

8,)� 3&.)'8�
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��� �*<1*99@�&(0&7)� �4:73&1

	���� �� � !-*� 84+9<&7*� -.*7&7(-.(&1� 7*1&9.438-.5� '*9<**3� ��� #"�� ��	

&3)� ��� ��4<*7�� ��� #"�� ��	� 574;.)*8� :8*7� .39*7+&(*� &3)� )*80945

8*7;.(*8� +47� 9-*� 1440� &3)� 89>1*� 4+� ��� ��4<*7� 2*).&� 4'/*(98�� &3)

��� ��4<*7� 574;.)*8� 9-*� &(9.438� &884(.&9*)� <.9-� &� 5&79.(:1&7� 2*).&

4'/*(9�

Hardware Platform

Operating System and Network Software

X Window System

OSF/Motif Widgets

HP MPower HP VUE 3.0

�� 9>5.(&1� 2*).&� 9441� (438.898� 4+� &3� � ���49.+@'&8*)� (1.*39

&551.(&9.43�� .98� 7:3@9.2*� 1.'7&7.*8�� &� '&(0*3)� 8*7;*7� 574(*88�

&3)� 9-*� &557457.&9*� )*;.(*� )7.;*78� �8**� �.,�� ���� �9� 9-*� 14<*89

1*;*1�� 9-*� )*;.(*� )7.;*78� (439741� 9-*� -&7)<&7*�� �47� *=&251*�

9-*� #.)*4�.;*� (&7)� :8*8� &3� %@8*7;*7� *=9*38.43� 94� &((*88� 9-*

+7&2*� ':++*7�� !-.8� %@8*7;*7� *=9*38.43� *3&'1*8� ).7*(9� -&7)@

<&7*� &((*88� 94� 9-*� +7&2*� ':++*7�� 84� 9-&9� 9-*� #.)*4�.;*� (1.*39

(&3� 2&3.5:1&9*� �@'.9� �	@'>@�	@5.=*1� .2&,*8� <.9-.3� 9-*

(439*=9� 4+� &3� �@'.9� 7449� <.3)4<�� �*).&� 8*7;*7� (42543*398

&7*� )*8(7.'*)� .3� 247*� )*9&.1� 1&9*7� .3� 9-.8� &79.(1*�� &3)� 9-*

#.)*4�.;*� (&7)� .8� )*8(7.'*)� .3� 9-*� &79.(1*� 43� 5&,*� ���

	���� ��� !-*� &7(-.9*(9:7*� +47� &� ).897.':9*)� 2:19.2*).&� &551.(&9.43�

HP MPower Media Tool
(e.g., Audio, Printer,

Fax, etc.)

Run-Time
Libraries

Interprocess
Communication

Module

HP MPower
Client

LAN

Media Server
Process

Device
Drivers

Media
Hardware

HP MPower
Server

�25479&39� ��� ��4<*7� 7:3@9.2*� 1.'7&7.*8� .3(1:)*� 9-*� .2&,*

&3)� &:).4� 1.'7&7.*8�� <-.(-� &7*� )*8(7.'*)� .3� 9-*� &79.(1*8� 43

5&,*8� ��� &3)� ���� 7*85*(9.;*1>�

���� ���� 
��������

�742� &� :8*7�8� 54.39� 4+� ;.*<�� 9-*� ��� ��4<*7� <47089&9.43

(438.898� 4+� &3� .39*,7&9*)� 8*9� 4+� 94418� &3)� 9-*.7� &884(.&9*)

2*).&� 4'/*(98�� ��� ��4<*7� 574;.)*8� +&(.1.9.*8� 9-&9� *3&'1*� 9-*

:8*7� 94�

• �7*&9*� 2*).&� 4'/*(98� 1.0*� &� ;.)*4� +7&2*� 8*6:*3(*

• �74<8*� 4'/*(98� 8:(-� &8� &3� .3(42.3,� +&=

• �).9� 4'/*(98� 8:(-� &8� &3� &:).4� 97&(0

•  -&7*� 4'/*(98� 8:(-� &8� &� <47089&9.43� <.3)4<�

!-*� &55*&7&3(*� &3)� '*-&;.47� 4+� ��� ��4<*7� &7*� )*7.;*)

+742� 9-*� � ���49.+� 89>1*� ,:.)*� &3)� +742� 9-*� ��� #"��

)*80945�� �47� *=&251*�

• "8*78� (&3� )4:'1*@(1.(0� 94� .3;40*� &(9.438�� &8� .3� 51&>.3,� &3

&:).4� +.1*

• "8*78� (&3� )7&,� &3)� )745� 2*).&� 4'/*(98� 43� ��� ��4<*7

94418�� &8� .3� )7&,,.3,� &3)� )7455.3,� &3� .2&,*� +.1*� 43� 9-*� +&=

(42548*7�

��� ��4<*7� 94418� &7*� 24:8*@)7.;*3� <.9-� 5:8-':99438��

5:11@)4<3� 2*3:8�� &3)� ).&14,� '4=*8�

!-*� ��� #"�� ��	� .39*7+&(*� .8� )*8(7.'*)� 43� 5&,*� �	�

�������� ���� �������

!-*� +.1*@9>5.3,� 2*(-&3.82� :8*)� '>� ��� #"�� .8� *=9*3)*)� 94

2*).&� 4'/*(98�� �47� *=&251*�� �489 (7.59� +.1*8� &7*� )*349*)� '>� &

.ps� 8:++.=� &55*3)*)� 94� 9-*� '&8*� +.1*� 3&2*� �*�,��� Article.ps��� !-*
��� ��4<*7� 2*).&� 94418� 8:(-� &8� 9-*� &:).4� *).947� *38:7*� 9-&9

+.1*8� &7*� (7*&9*)� <.9-� 9-*� &557457.&9*� 8:++.=�

�&(-� 2*).&� 4'/*(9� -&8� (*79&.3� &114<&'1*� &(9.438� 47� 2*9-4)8�

�47� *=&251*�� +47� &:).4� +.1*8� &557457.&9*� &(9.438� .3(1:)*� Play�
Edit�� &3)� Mail�� &3)� +47� .2&,*� +.1*8� &557457.&9*� &(9.438� .3(1:)*

View�� Print�� Mail�� &3)� Fax�� !&'1*� �� 1.898� 9-*� 4'/*(98� &3)� &(9.438
8:55479*)� .3� ��� ��4<*7� 
�	�� !-*8*� ��� ��4<*7� &(9.438

*=9*3)� 9-*� 57*)*+.3*)� ��� #"�� ��	� 4'/*(98� &3)� &(9.438�

������� �������������

�=9*38.;*� 431.3*� )4(:2*39&9.43� .8� 574;.)*)� <.9-� 9-*� ��

��4<*7� 8>89*2�� �:.19� 43� 9-*� ��� #"�� ��	� -*15� 8>89*2�� ��

��4<*7� 431.3*� )4(:2*39&9.43� .3(1:)*8� (42543*39� 1*;*1

)4(:2*39&9.43� �*�,��� -*15� 43� 9-*� +&=� (42548*7�� &3)� 8>89*2

1*;*1� )4(:2*39&9.43� �*�,��� 9-*� ?$*1(42*� 94� ��� ��4<*7�

(-&59*7��

!45� 1*;*1� .3)*=*8� 574;.)*� :8*78� <.9-� *&8>� &((*88� 94� &11� 9-*

-*15� ;41:2*8� 43� 9-*.7� 8>89*2�� !-*� 2&3>� ->5*71.308† � &243,

945.(8� &114<� :8*78� 94� '74<8*� -:3)7*)8� 4+� 5&,*8� 4+� 9&80@

47.*39*)� &3)� 7*+*7*3(*� 2&9*7.&1�� <-.(-� 2&>� 47� 2&>� 349� '*

7*1&9*)� 94� 9-*� 9&80� 9-*>� &7*� 5*7+472.3,�� �349-*7� 9>5*� 4+� -*15

(&11*)� .9*2� -*15� *3&'1*8� :8*78� 94� +.3)� &38<*78� &8� 9-*>� :8*� 9-*

2*).&� 94418� .3� 9-*� (439*=9� 4+� 9-*� 9&80� 9-*>� &7*� 5*7+472.3,�

$.9-� 9-*� *=(*59.43� 4+� &� 2.3.2&1� 8*9� 4+� .3974):(947>� 431.3*

)4(:2*39&9.43�� &11� -*15� 9*=9� .8� .389&11*)� 43� 9-*� ��� ��4<*7

8*7;*7� 94� (438*7;*� (1.*39� ).80� 85&(*�� �47*� &'4:9� ��� ��4<*7

-*15� .8� (4;*7*)� .3� 9-*� &79.(1*8� 43� 5&,*8� ��� &3)� �	�

† Hyperlinks are navigation pointers to related pieces of information. The online help article on
page 90 provides more information about hyperlinks.
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Table I
HP MPower Objects and Actions

Object File 
Suffix

Appropriate Actions in HP MPower

 "����� .au �6*&8*�� �).8�� �&.0�� �0&=

��%!���� .snd �6*&8*�� �).8�� �&.0�� �0&=

$�#���� .wav �6*&8*�� �).8�� �&.0�� �0&=

�	���� .l16 �6*&8*�� �).8�� �&.0�� �0&=

������ .l8 �6*&8*�� �).8�� �&.0�� �0&=

�3����� .lo8 �6*&8*�� �).8�� �&.0�� �0&=

������ .al �6*&8*�� �).8�� �&.0�� �0&=

"���� .u �6*&8*�� �).8�� �&.0�� �0&=

� .ps #.*;�� �6.28�� �&.0�� �&<

�� .eps #.*;�� �6.28�� �&.0�� �&<

!��� .tif, .tiff #.*;�� �6.28�� �6*&8*�� �&.0�� �&<

��� .gif #.*;�� �6.28�� �&.0�� �&<

��� .jpg, .jpeg #.*;�� �6.28�� �6*&8*�� �&.0�� �&<

��� .bmf #.*;�� �6.28�� �&.0�� �&<

�� .xbm, .bm #.*;�� �6.28�� �6*&8*�� �).8�� �&.0�� �&<

�� .xpm, .pm #.*;�� �6.28�� �6*&8*�� �).8�� �&.0�� �&<

%$� .xwd, .wd #.*;�� �6.28�� �6*&8*�� �&.0�� �&<

���� .mim #.*;�� �6.28�� �6*&8*�� �).8�� �&.0�� �&<

"2/23;2 .unk �6*&8*�� �&.0

�&8&�!*<8 �&2=� #.*;�� �6.28�� �6*&8*�� �).8�� �&.0�� �&<

����������� ����������

��� ��3;*6� .7� 7-.44*)� .2� &� (0.*28�7*6:*6� (32+.,96&8.32��

&003;.2,� &440.(&8.327� &2)� )&8&� 83� '*� ).786.'98*)� &(6377� &

2*8;36/*)� (31498.2,� *2:.6321*28�� �2� &� (0.*28�7*6:*6� &6(-.?

8*(896*�� 463,6&17� &2)� )&8&� &6*� 740.8� &(6377� 8-*� 2*8;36/� &(?

(36).2,� 83� *&(-� 1&(-.2*�7� (&4&'.0.8.*7�� !-*� 8*61� 7*6:*6� 6*+*67

83� &� 463,6&1� 3++*6.2,� &� 7*6:.(*� 79(-� &7� +&<.2,� 36� 46.28.2,�

!-*� 8*61� (0.*28� 6*+*67� 83� &� 463,6&1� 6*59*78.2,� &� 7*6:.(*�

79(-� &7� 8-*� +&<� (31437*6� 36� 8-*� ���  -&6*)�6.28� (0.*28�

�2� 83)&=�7� (0.*28�7*6:*6� ;360)�� 1&2=� 7*6:.(*7� &6*� 8=4.(&00=

(32(*286&8*)� 32� &� 43;*6+90� (*286&0� 7=78*1�� ;-.(-� .7� 8*61*)

&� 7*6:*6� 7=78*1�� �36� *<&140*�� 8-*� ��� ��3;*6� 7*6:*6� 3++*67

'9.08?.2� +&<�� 1&.0�� +328�� -*04�� 46.28�� &2)� ��� #"�� 7*6:.(*7�� !-*

+92(8.32&0.8=� &:&.0&'0*� 03(&00=� 32� 8-*� 97*6�7� )*7/834� .7� (30?

0*(8*)� 32� ;-&8� ;*� (&00� 8-*� ��� ��3;*6� (0.*28�

�):&28&,*7� 3+� 8-*� ��� ��3;*6� (0.*28�7*6:*6� &6(-.8*(896*

.2(09)*�

• �.786.'98*)� 463(*77.2,

• �&<.191� 4*6+361&2(*� 1*&796*)� '=� .28*6&(8.:*� 6*74327*

8.1*7� &2)� 03&)� '&0&2(.2,

• �.2.191� (378?4*6?7*&8� 6*&0.>*)� '=� ���� &2)� ).7/� 7&:.2,7

•  (&0&'.0.8=� .2� 8-&8� ;-*2� 2*;� (0.*287� &6*� &))*)�� 8-*� 7=78*1

&)1.2.786&836� (&2� *.8-*6� &))� 2*;� 7*6:*67� 36� 7.140=� &))� ���

&2)� ).7/� 83� *<.78.2,� 7*6:*67�

�.,�� � 7-3;7� &� 8=4.(&0� ��� ��3;*6� (0.*28�7*6:*6� (32+.,96&8.32�

�2� 8-.7� (32+.,96&8.32� &� (0.*28� (&2� +&<� &� )3(91*28� :.&� &2� ��

��3;*6� 7*6:*6� 83� &238-*6� (0.*28� �7**� 	 � .2� �.,�� ��� �./*;.7*

	���� ��� �&<.2,� &� )3(91*28� '*8;**2� 8;3� (0.*287� (322*(8*)� 83� ).++*6*28

��� ��3;*6� 7*6:*67�

1

HP MPower
Server

Client

1

Client

2

LAN

2

Printers

FAX
Modem

1

FAX
Modem

1

LAN

1

Client Client

HP MPower
Server

&� (0.*28� (&2� 7*2)� &� )3(91*28� 83� &2� ��� ��3;*6� 7*6:*6� �463?

:.)*)� .8� 3++*67� 46.28� 7*6:.(*7�� 83� '*� 46.28*)� 32� &� 74*(.+.(

46.28*6� � 
 � .2� �.,�� ��� !=4.(&00=�� &2� ��� ��3;*6� 7*6:*6� 463?

:.)*7� +&<�� 46.28*6�� +328�� 320.2*� -*04�� &2)� 97*6� .28*6+&(*� 7*6?

:.(*7�� !-*� ��� ��3;*6� (0.*28� 463:.)*7� 03(&0� .1&,*� 463(*77?

.2,�� &9).3�� :.)*3�� &2)� ).740&=� 7*6:.(*7�� �440.(&8.327�� 79(-� &7

746*&)7-**87�� (&2� 692� 32� 8-*� 7*6:*6�� 32� 8-*� (0.*28�� 36� 32

)*).(&8*)� &440.(&8.32� 7*6:*67�

��� ��3;*6� 7*6:.(*7� (&2� '*� 740.8� &132,� &� :&6.*8=� 3+� 1&?

(-.2*7� .2� *<86*1*0=� +0*<.'0*� (32+.,96&8.327�� �36� *<&140*�

���  -&6*)�6.28� 7*6:*67� &6*� .278&00*)� 32� ;-&8*:*6� 1&(-.2*7

-&:*� 46.28*67� 4-=7.(&00=� (322*(8*)�� 8-*� +&<� 7*6:*6� (&2� 692

32� &� 1&(-.2*� ).++*6*28� +631� 8-*� ��� ��3;*6� 7*6:*6�� &2)

8-*6*� (&2� '*� 8;3� 36� 136*� ��� #"�� 7*6:*67� 463:.).2,� 03,.2�

+.0*�� &2)� ;.2)3;� 1&2&,*1*28� 7*6:.(*7� +36� &� 0&6,*� ,6394� 3+

97*67�� �3;*:*6�� .2� &66&2,.2,� 7*6:.(*7� .2� 79(-� &� 1&22*6� &2

*<86&� '96)*2� .7� 498� 32� 8-*� 7=78*1� .278&00*6� &2)� 2*8;36/

&)1.2.786&836�

�36� 7.140.(.8=�� 8-*� ��� ��3;*6� 7*6:*6� '=� )*+&908� 6927� &00� 8-*

��� ��3;*6� 7*6:.(*7�� !-*� ��� ��3;*6� (0.*28� 32� 8-*� 97*6�7

)*7/834� 6927� ;-&8*:*6� 463)9(8.:.8=�� 1908.1*).&�� 36� 97*6

.28*6+&(*� &440.(&8.327� .8� (&2� 3++03&)� +631� 8-*� ��� ��3;*6

7*6:*6�

����� 
������

��� ��3;*6� 7*6:*6� 463(*77*7� .2(09)*� 8-*� )*:.(*� )6.:*67� &2)

8-*� .28*6463(*77� (31192.(&8.32� 73+8;&6*� 7-3;2� .2� �.,�� ��

!-*� 7*6:*6� 463(*77*7� .2� 8-*� ��� ��3;*6� 	��� 2*8;36/� .2(09)*�

• �2� %		��� ).740&=� 7*6:*6� ;.8-� ���  -&6*)%� &2)� :.)*3�

*<8*27.327



��� � � � � � � �13+-� 	���� �'8-'55;�#%,#3&� �063/#-

• �/� #6&+0� 4'37'3� 5*#5� .#/#)'4� -0%#-� #6&+0� *#3&8#3'
• �� (0/5� 4'37'3� 5*#5� .#/#)'4� 5*'� (0/54� 0/� 5*'� ��� ��08'3
4'37'3

• �� (#9� 4'37'3� 5*#5� .#/#)'4� -0%#-� (#9� .0&'.4
• �� 13+/5� 4'37'3� 5*#5� .#/#)'4� -0%#-� 13+/5'34�

�*'4'� 4'37'3� 130%'44'4� '/#$-'� %-+'/5� #11-+%#5+0/4� 50� #%%'44� #

4'3+#--:� 3'64#$-'� 3'4063%'� #55#%*'&� 50� #� )+7'/� *045�� �*'� (0/5

4'37'3� '/#$-'4� 5*'� ��� ��08'3� 4'37'3� 50� 4'37+%'� (0/5� 3'26'454

(30.� #--� #11-+%#5+0/4�� #((03&+/)� 4+)/+(+%#/5� &+4,� 4#7+/)4�� �*'

(#9� 4'37'3� *#/&-'4� (+-'� %0/7'34+0/4� �'�)��� %0/7'35+/)� (30.

�045�%3+15� 50� (#9;(+-'� (03.#5��� %#--� 3065+/)�� #&.+/+453#5+7'

&#5#$#4'4�� #/&� +/%0.+/)� #/&� 065)0+/)� 5'-'1*0/'� %0//'%;

5+0/4�� �*'� 13+/5� 4'37'3� '.1-0:4� #� 7#3+'5:� 0(� (+-5'34� 50� %0/7'35

1016-#3� +.#)+/)� (03.#54� 50� #� )+7'/� 13+/5'3�4� /#5+7'� -#/)6#)'�

�'4%3+15+0/4� 0(� 5*'� #6&+0�� (#9�� #/&� 13+/5� 4'37'3� 130%'44'4� #3'

%07'3'&� +/� 5*'� #35+%-'4� 0/� 1#)'4� �
�� ��� #/&� ���� 3'41'%5+7'-:�

��� �*#3'&"�� 8*+%*� +4� #� 500-� (03� 4*#3+/)� 8+/&084�� +4� &'4%3+$'&

+/� 5*'� #35+%-'� 0/� 1#)'� 
��


����������� ������������� ���������

��� ��08'3� '.1-0:4� #� 7#3+'5:� 0(� +/5'3130%'44� %0..6/+%#;

5+0/� .'%*#/+4.4� 50� '/#$-'� +54� #4:/%*30/064�� &+453+$65'&� 130;

%'44'4� 50� %0..6/+%#5'� #/&� %001'3#5'��  ��"�� &0.#+/� #/&

+/5'3/'5� 40%,'54� 1307+&'� .045� 0(� 5*'� 46$453#5'�� '/#$-+/)� 3';
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Fax Server
PostScript Viewer
Online Help Files
HP SharedPrint Server
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HP VUE
Icon Images
Fonts and Font Server
Mail Viewer, Composer, and Server
Multimedia File Converter
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X11R5 Server with Video and HP SharedX Extensions*
Fax Composer and Browser
Scanner
Image Viewer
Audio Editor
Audio Server
Whiteboard Client
HP SharedPrint Clients
HP SharedX Client

* This is the only component on an X station configuration.
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HP MPower Client/Server Configuration
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The X station (or X terminal) is a product optimized to run X Window System server
software. X stations were developed when the X Window System was established
as a standard distributed windowing system for the UNIX operating system. Three
major factors accelerated the acceptance of X stations in the market:

• Emergence of the client/server model of computing
• Dramatic increases in processor compute power
• Improvements in networking technology.

The X station is a network-based display device that uses X protocol over a local
area network (LAN) to communicate with the host. The programs specially written
for X (called clients) run on the host but display their output on the X station. X
stations are also able to run programs locally. The programs that run locally on the
X stations are referred to as local clients. There are three major classes of local
clients: local window managers, local terminal emulators, and local utilities.

X stations cannot operate without a host because they use the compute power,
memory, and disk space of the host machine.

X Stations versus Workstations
The X station is a complementary product to the workstation in that it offers the
look, feel, sound, and graphics performance of a workstation, but at a much lower
price. Typically, the X station costs about half what the comparable workstation
costs, while providing workstation-like graphics performance. X stations allow
multiple users to access the power of a modern workstation (host), help to make
better use of the compute power and disk space available on the network, and
simplify system administration. X stations are not suitable for two types of users:

• Power users that run simulation and modeling programs
• 3D graphics users.

The reasons X stations are less expensive than workstations include:
• They use a low-cost embedded graphic controller as CPU. A general-purpose

processor used in a workstation is much more expensive.
• They need much less memory to perform the same tasks since they have a com-

pact, real-time, UNIX-system-like operating system that uses only a small fraction
of the DRAM required for a complete UNIX operating system.

• Most of their electronic circuitry is integrated into application-specific integrated
circuits (ASICs) to reduce cost even further.

• They use less power, making their power supplies less expensive.
• They do not have any hard disks.

Configuring X Stations in HP MPower
X stations support all HP MPower functionality with the exception of a live video
input. X stations are not true HP MPower clients. They require that both the HP
MPower server and client run on the host. The newly introduced HP ENVIZEX
stations support local audio, local scanner, local floppy diskette in DOS format,
and HP SharedX functionality as a sender and receiver. The following additions
are recommended to the .vueprofile file in a home directory for a user that uses an
X station and the HP MPower software.

# AUDIO and SCANNER variables are derived from DISPLAY variable to ensure
# that multiple X stations can support local audio and local
# scanning while running HP MPower software on the same host.

xterm_name=$(echo $DISPLAY | sed ’s;:.*;;’)

SCANNER=$xterm_name
export SCANNER

AUDIO=$xterm_name:0
export AUDIO

#SPEAKER=INTERNAL # uncomment if there are no external speakers
SPEAKER=EXTERNAL # comment out if there are no external speakers
export SPEAKER
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The HP Instant Ignition program is focused on increasing customer satisfaction by
delivering a complete, integrated, preconfigured system† that is ready to use. The
program has the following goals:

• Give the customer a positive “out of the box” experience (i.e., a positive first
impression of our system)

• Decrease the “time to productive use” of a system
• Decrease HP’s field and factory cost by using common tools and standardized

processes.

What Is an Instant Ignition System?
The HP Instant Ignition system is made up of the basic computer system hardware,
including a disk that is preloaded with an operating system, optional application
software, and system documentation.

The HP Instant Ignition design team set out to make HP 9000 systems less intimi-
dating to the user. The team designed a number of usability enhancements aimed
at addressing the program goals. For example, esoteric messages were removed
from the boot process. The team replaced other messages with a concise check-
list that indicates passing or failing portions of the boot procedure (Fig. 1). Labels
on boxes were enhanced to make them more readable.

Additionally, the first time the system is booted, the user is prompted to provide
system parameters that cannot be predicted in the factory, such as networking
specifics. This method of configuring the system eliminates the need for a user to
edit files manually.

The HP MPower team designed an extension to these system parameter prompts.
The links between the client and server are established as the system is booted so
that HP MPower is fully functional the first time any user logs into the system.

CHAMP
To preload the various operating systems and applications, the instant ignition
team developed a software tool called CHAMP (channel-reseller and manufac-
turing process). CHAMP fits into an automated hardware manufacturing line at a
point where the CPU is assembled with a disk and diagnostics have successfully
completed. At this point, the customer’s disk is ready to be built using a two-phase
process.

First, the customer’s CPU boots from a dedicated manufacturing disk that contains
the CHAMP tool. CHAMP runs on the customer’s hardware and downloads the
operating system to the customer’s disk or target disk. CHAMP then downloads

† Currently HP 9000 Series 700 and 800 machines.

Fig. 1. An HP Instant Ignition boot checklist. (a) When things are OK. (b) When things are 
not OK.

HP-UX Start-up In Process Status
Initializing System  [ OK ]
Starting Networking  [ OK ]
Starting Diskless Cluster Client  [ OK ]
Starting System Functions  [ OK ]
Starting Auditing  [ OK ]
Starting Diagnostics  [ OK ]

(a)

HP-UX Start-up In Process Status
Initializing System  [ OK ]
Starting Networking  [ FAIL ]*
Starting Diskless Cluster Client  [ OK ]
Starting System Functions  [ OK ]
Starting Auditing  [ OK ]
Starting Diagnostics  [ OK ]

NOTE: An error has occurred!
Refer to the file /usr/adm/rc.log for more information.
Press [Return] to continue…

(b)

some utilities to the target disk to prepare for phase two. The last thing to occur in
phase one is to reboot the customer’s system.

In phase two, the customer’s system boots from its own disk, the target disk created
above. If necessary, instead of booting to the login screen as expected, the system
runs the utilities downloaded in phase one to fetch additional software. This software
may come from a netdist server or from another system on the network. The system
will also configure its kernel, if necessary, based on the customer’s hardware and
optional software.

The last thing to occur during a CHAMP build is to remove the CHAMP utilities and
return the operating system to a pristine state. The system then shuts itself down
and is ready for the customer.

Design Considerations
In designing CHAMP, a number of requirements had to be met. Some of the key
design requirements were to:

• Preload HP 9000 Series 700 and Series 800 HP-UX operating systems
• Run from a command line, allowing existing manufacturing processes to invoke

CHAMP automatically
• Run on the customer’s hardware (This guarantees that the HP-UX kernel and the

recovery instructions are specific to the customer’s hardware.)
• Load application software that is delivered in a variety of formats (HP’s preferred

method for packaging software is update format. The utility /etc/update is a standard
part of the HP-UX operating system and is available to internal and external cus-
tomers. CHAMP is flexible enough to load software in other formats, such as tar
and cpio.)

• Load software in sequence (This means that if application 1 must be loaded before
application 2, CHAMP can accommodate this sequence.)

• Generate customized recovery instructions for each system. (These instructions
outline exactly how the system was created in manufacturing so that the customer
can recreate the original system in the event of a disk failure. These instructions
are online in a file, and a hard-copy version is added to the shipping boxes at the
final stage of the manufacturing process.)

Other Uses for CHAMP
It became evident that CHAMP had potential uses outside of HP’s manufacturing
process. For instance, resellers could be more effective in delivering HP Instant
Ignition systems if they had access to CHAMP and if CHAMP was easy to use and
maintain.

While flexibility is one of the outstanding features of the CHAMP tool, flexibility
does not always equate to ease of use. To enhance usability, a graphical user
interface was layered onto the basic CHAMP tool. With this interface, CHAMP is
very easy for the nonexpert, such as a reseller, to use to build preloaded systems
quickly.

CHAMP is also used by operating system and application developers internal to
HP. These developers can use CHAMP to build a test system for their development.
It takes about 30 minutes to create a new HP-UX system using CHAMP. This is
considerably faster than using CD-ROM media to build a new system. All HP teams
that develop pieces of the HP-UX operating systems and preloaded applications
are required to test their software on the base system built by CHAMP.

Conclusion
Customer acceptance and popularity of the HP Instant Ignition program continues
to grow. Customers like to receive their systems with preloaded software. Today
the HP Instant Ignition program is limited to preloading HP applications because of
internal issues related to selling and preloading third-party software.

Sue Magenis
Development Engineer
Open Systems Software Division
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The need for installation and configuration diagnostics for user interface software
became apparent soon after the release of HP VUE 2.0. Because of the large
number of files associated with HP VUE and the dissemination of those files
across the file system, response center† engineers were spending a lot of time
telling customers about which files to check for known problems. An analysis of
call-in data from the Atlanta response center revealed that the amount of time
spent each quarter handling HP VUE configuration questions was rising rapidly.

As a result of this feedback, the technical training and support group in Corvallis
decided that a script or program could more efficiently wander the highways of the
file system and check on the existence, permissions, and ownership of most of the
files that HP VUE depended on. Key files, such as /usr/adm/inetd.sec, /etc/inittab, and
others could be searched with standard tools to determine if the attributes required
for certain entries were proper. The use of a script could reduce the amount of
time required to check basic configuration issues from hours or days to a matter of
a minutes. Thus, Dr_VUE (diagnose and report Visual User Environment problems)
was born.

Dr_MPower is a direct outgrowth of Dr_VUE. Dr_MPower consists of a collection of
diagnostic tools used to help debug installation and configuration problems in the
HP MPower environment. Since HP MPower combines several disparate applica-
tions, we decided to create a separate script to check each individual component.
This resulted in a total of 12 scripts: one each for 10 components of HP MPower, a
file that contains common functions used by each of the scripts, and a calling
script. The calling script is Dr_mpower, which does some checking of system func-
tions and then calls each of the remaining scripts in turn. Since HP MPower makes
heavy use of the HP VUE environment, an action was defined to initiate Dr_MPower.
This action is located in one of the toolboxes available to all users. A simple
double-click on the Dr_MPower icon results in a new terminal window that displays
the information output by Dr_MPower. Each of the scripts called by Dr_MPower can
also be run individually to perform checking on the separate components of the HP
MPower environment.

A myriad of configuration issues exist in the HP MPower environment. Dr_MPower
certainly does not check each and every possible one, but rather looks at what we
hope to be the vast majority of them. Since the MPower environment consists of
servers, maxiclients (clients running HP VUE locally), miniclients (clients running
HP VUE on the server), and X terminals, the first thing that Dr_MPower needs to
determine is the type of system it is running on. When this has been accom-
plished, Dr_MPower will check items specific to that environment. For example,
there are differences between the client and the server in recommended kernel
parameters, as well as certain processes that run on the server and not on the
client. Another difference is the fact that the miniclient does not run HP VUE

† HP has several locations worldwide that are responsible for handling software or hardware
problems from customers who have purchased response-line support contracts. These
locations are called response centers.

locally, so the check_vue script that is called by Dr_MPower should not be run for that
platform.

The installation and configuration of HP MPower makes heavy use of scripts, and
since scripts fail occasionally, Dr_MPower attempts to verify that all the actions
performed in the various configuration scripts have been accomplished. An exam-
ple is checking in the file /etc/netnfsrc to see if the parameters NFS_CLIENT,
NFS_SERVER, and START_MOUNTD were successfully set to one by the configura-
tion scripts. Another example is checking to see that a line was added in /etc/rc to
start the font server and that the font server is currently running. Fig. 1 is a graphical
representation of the components checked by Dr_MPower.

Anytime Dr_MPower encounters something that appears to be in error, a message
is written that attempts to inform the user as to the severity of the problem with
either INFO, WARNING, or ERROR statements (similar to the feedback seen in an
update log). If possible, an appropriate course of action is also given. For example,
a check is made of the /etc/src.sh file to determine if the configuration script added
two entries specifying the HP MPower and HP VUE servers. The following code
performs this check and issues a WARNING statement if the installation script did
not add the entries in the /etc/src.sh file:

## look in /etc/src.sh to see if VUE_SERVER and MPOWER_SERVER were
## added

count=$(grep –e VUE_SERVER –e MPOWER_SERVER /etc/src.sh | wc –l)

[ $count –eq 2 ] ||

print “WARNING:The MPower installation script should have added
two entries to /etc/src.sh:
VUE_SERVER=$hostname; export VUE_SERVER

MPOWER_SERVER=$hostname; export MPOWER_SERVER

This does not appear to be the case. You should rerun the
/usr/MPowerServer/setup_server script or add these
lines yourself.”

This code performs the check and provides the user with two options to correct the
perceived problem: either manually add the entries or rerun the configuration script
that should have made the additions.

There are over 4000 lines of code in the various scripts that make up Dr_MPower.
Considering the positive feedback we have received from support partners con-
cerning Dr_VUE, we are confident that the Dr_MPower scripts will significantly
reduce the time spent supporting customers with HP MPower problems.

John V. Peterson
Support Engineer
Workstation Group/Corvallis
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Fig. 1. The HP MPower components checked
by Dr_MPower and the associated scripts 
responsible for making the checks.
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HP-UX is based on and is compatible with UNIX System Laboratories’ UNIX* operating system.
It also complies with X/Open’s* XPG3, POSIX 1003.1 and SVID2 interface specifications.

UNIX is a registered trademark of UNIX System Laboratories Inc. in the U.S.A. and other countries.

X/Open is a trademark of X/Open Company Limited in the UK and other countries.

PostScript is a trademark of Adobe Systems Incorporated which may be registered in certain
jurisdictions.

OSF/Motif is a trademark of the Open Software Foundation in the U.S. and other countries.
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The HP Visual User Environment, or HP VUE, provides not only a friendly
user interface to the HP-UX* operating system but also a framework for
the HP MPower system.
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† Pizzazz refers to those features in a product that might create customer excitement (e.g.,
garbage can icons that open when trash is tossed in or button icons that look and behave 
like real pushbuttons).
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HP-UX is based on and is compatible with UNIX System Laboratories’ UNIX* operating system.
It also complies with X/Open’s* XPG3, POSIX 1003.1 and SVID2 interface specifications.

UNIX is a registered trademark of UNIX System Laboratories Inc. in the U.S.A. and other countries.

X/Open is a trademark of X/Open Company Limited in the UK and other countries.

Microsoft is a U.S. registered trademark of Microsoft Corporation.

Windows is a U.S. trademark of Microsoft Corporation.

OSF/Motif is a trademark of the Open Software Foundation in the U.S. and other countries.
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With this real-time communication product, two or more remote users can
share and interact with the same X-protocol-based applications from their
workstations. Windows are shared in such way that it almost seems as if
all the participants in the shared session are sitting at the same
workstation, running the same application.
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The X Window System, commonly referred to as X, is an industry-standard, network-
transparent window system. X presents to the user a hierarchy of resizable over-
lapping windows providing device independent graphics. A graphical user interface is
commonly included as an integral part of the X Window System.

The principal feature that distinguishes X from a conventional window system is its
network transparency. The X Window System allows window applications or cli-
ents to access the display only through the X server, which is a separate process
that arbitrates resource conflicts and provides display, keyboard, and mouse
services to all clients accessing the display (Fig. 1). X can support a spectrum of
hardware displays ranging from small monochrome units to advanced graphics
systems with up to 32 bits of color per pixel.

The client and the server exchange information only by means of the X Window
System protocol which can be implemented via any reliable byte stream. In the
HP-UX* implementation of X, as in most others, this byte stream is implemented
as a socket, which is a logical data connection between two processes on the
network. Clients may reside locally with the display server or on a remote system
across the local area network (LAN). A performance optimization bypasses the
physical LAN when the client and the server are on the same computer.

Because the client program and the display server are two separate entities, the
target display can be specified at the time the application client is run. The client
program is indifferent. It sends out X protocol commands via calls to the X library
(Xlib), which in turn calls the network service functions to communicate with  the
target X server.

Fig. 1. X Window System client/server architecture.
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ClearWindow( win1 ) ClearWindow( win1a )
DrawLine( win1, gc1, x, y ) gc1a = CreateGC( win1a, … )
DrawLine( win2, gc2, x, y ) DrawLine( win1a, gc1a, x, y )

gc2a = CreateGC( win2a, … ) 
DrawLine( win2a, x, y )
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The following are some graphics terms that may be of help in reading parts of this
article that discuss graphics.

Color Map. A very high-speed look-up table that maps the numbers stored in the
frame buffer (video memory) to actual color values which are converted to analog
voltages and sent to the monitor.

Frame Buffer. The video memory of a display device in which each element
represents one picture element, or pixel. The frame buffer is divided into two
parts: onscreen memory (current visible image) and offscreen memory (graphics
memory that is never visible).

Graphic Context. A set of attributes such as foreground and background colors,
line styles, and fill patterns which are used by X clients to specify how the X server
should render the drawing requests it receives.

Image Planes. The primary display memory on HP’s display systems, used for
rendering complex images.

Offscreen Memory. A portion of the frame buffer that cannot be displayed on the
monitor. In all other respects, offscreen memory behaves the same as on-screen
(visible) memory. Starbase and X use offscreen memory to hold character, cursor,
pixmap, and scratch information for rapid transfers to onscreen memory.

Pixmap. A rectangle of image data maintained in offscreen memory when there is
room, and in virtual memory when there is no room in offscreen memory.

Rendering. Any form of drawing operation, including text, line, and raster output.
Rendering may occur to onscreen memory, offscreen memory, or virtual memory.

Visual Type. The color map capabilities of a given display. Common visual types
supported on HP displays include 1-bit static gray (or monochrome), 8-bit pseudo
color (having 256 color map cells of RGB values), and 24-bit direct color (using 8
bits each for red, green, and blue values).
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Whiteboard, a general-purpose image viewer and annotation X application, is a
new addition to HP SharedX. Whiteboard evolved from users’ needs to annotate
graphic images in shared applications. Although it is impractical to annotate im-
ages in live X applications because of limitations in the X Window System, White-
board allows users to share snapshots (portions) of their display and to annotate
those snapshots. Not only is Whiteboard useful for adding annotation to computer
images, it can also be used to create original images. As an X application, White-
board is treated just like any other X application when it is shared in the HP
SharedX environment.

Some of the other features that make Whiteboard convenient, powerful, and very
functional when shared include:

• Annotation performed on an image can be erased without destroying the original
image.

• Any region of the user’s screen can be copied and pasted into the Whiteboard
drawing area, even if the region contains areas of different X visual types. This
ability to copy an arbitrary region containing multiple visual types is a new capa-
bility for X applications.

• When shared, Whiteboard knows when input is coming from the sender or receiver.
Thus, it can respond differently according to the source of input. This capability is
used to ensure that receivers are restricted in what screen regions they can copy
to the Whiteboard.

Fig. 1 shows a typical Whiteboard display.

Annotating Images
The main feature that differentiates Whiteboard from other drawing applications is
the concept of erasable and unerasable layers. Maintaining two layers allows
users to erase image annotations without affecting the image being annotated.

When an image is loaded into Whiteboard, it is in the unerasable layer. Annotation
can be performed in the erasable layer and then erased without destroying the
original image. This is analogous to drawing an image on a real-world whiteboard
in indelible ink, annotating the image in erasable ink, and then erasing the board
leaving the original image. This user model is convenient in collaborative situations
where changing just the image annotation is desired. For convenience, Whiteboard
allows annotation to be hidden temporarily to reveal the unerasable image.

Copying Multivisual Regions
Copying a region from the screen is not as trivial as one might suspect. To an X
programmer, using the Xlib function XCopyArea to copy a root window region into
an XPixmap buffer might seem like an obvious solution. However, XCopyArea cannot
handle cases in which the selected region includes areas of multiple visual types
or visual types different from that of Whiteboard; the source and destination visual
types must be the same to use XCopyArea. In more recent X displays, a screen can
simultaneously support multiple visual types differing in depth and types of color
maps. Therefore, it is possible to have child windows of differing visual types in the
window hierarchy, which is not an uncommon situation.

An algorithm was developed to convert all image data in the selected region to the
destination visual type. This algorithm involves scanning the selected region for all
windows and parts of windows, coalescing those of the same visual types into
subregions, then reading and converting each subregion to the corresponding
subregion of the destination pixmap (paste buffer). If any subregion in the selected
region matches the visual type of the buffer, a simple XCopyArea call is used to
transfer the image information. Otherwise, the conversion algorithm uses functions in
HP’s Image Library to convert each subregion to the destination visual type.

If the X server on which Whiteboard is running supports deeper visual types than
the default, Whiteboard keeps the paste buffer in the deepest visual type available,
even though Whiteboard is running in the default (shallower) visual type. This
technique maintains the buffer contents at the highest possible color fidelity, so
that when a scaled paste is done, making the image larger, the resulting image
does not contain pronounced dither patterns.

Recognizing the Source of User Input
Whiteboard is the first application that is able to detect the source of user input
when the program is shared. Whiteboard uses a feature of the HP SharedX exten-
sions to the X server on the sender to examine events and determine the source of
input. Based on whether the sender or receiver generates the input, Whiteboard
performs a different operation when the Copy Region button is pressed. When the
sender presses the Copy Region button, Whiteboard allows the user to select a
region on the sender’s screen to copy. However, for security reasons a receiver
should not be able to copy the sender’s whole display. Instead, a Copy Region
operation by the receiver confines the function to the Whiteboard drawing area.

Fig. 1. A typical Whiteboard display. The
white arrow with the circle on the end and the
text illustrate a typical annotation. The picture
on the right, which shows a zoomed-in portion
of the main image, is an example of copying
and pasting a portion of an image into the
Whiteboard.
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Ideally, Whiteboard should perform the copy from the display from which input is
initiated. Unfortunately, because Whiteboard does not have a direct connection to
the receiver’s display when the application is shared, no copying operations can be
initiated from the receiver’s screen. Although the implemented Copy Region function
does not present the most ideal solution, it does maintain complete functionality
for the sender while providing the receiver with a reasonable substitute for the
copy operation.
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†† The X input extension allows applications to receive input from input devices such as graphics
tablets, knob boxes, button boxes, and so on.
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draw the line to the local display;
for each remote instance of the window
begin

if a remote instance of the graphic context has already
been allocated,

use that instance,
else
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Input
Event

Received

Is Input from
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Yes

No

Is this User
Allowed to
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Is any Input
Device “Grabbed”

by this Applica-
tion?

Yes

No

Has Enough
Time Elapsed

for the Input to
Change?

No

Yes

Give the
Floor to
this User

Translate the Input
Event and Return to

the Application

Discard
Input

allocate a new remote graphic context and map it to
the local graphic context;

draw a line to the window instance with the graphic
context instance;

end;
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† Color map capabilities (see glossary on page 26).
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� -0� 
�� .* ,$1�� 7($*#(,&� ����� -0� 	�����
	� "-*-01�

�30� "-*-0� + ..(,&� 1-*32(-,�  ##0$11$1� 25-� /3$12(-,1�� �(4$,

2'$� 1$,#$0�1�  ,#� 0$"$(4$0�1� 4(13 *� 27.$1��  ,#� 2'$� 1(8$1� -%� 2'$(0

"-*-0� + .1� �,3+!$0� -%� #(%%$0$,2� "-*-01�  4 (* !*$��

• �-5�  0$� 2'$�  4 (* !*$� "-*-01� 31$#� 2-� !$12�  #4 ,2 &$�

• �-5� (1� "-*-0� + ..(,&� + (,2 (,$#�

Using the Best Colors Available. � �'$� )$7� 2-� "-*-0� + 2"'(,&� (1
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(1� 3, 4 (* !*$�� �%� 2'$� 0$"$(4$0�1� "-*-0� #(1.* 7� 1712$+� (1� 12 2("�

13..-02(,&� -,*7� 0$ #9-,*7� "-*-01�� 2'$� 1-*32(-,� (1� 1(+.*$�� + .

$ "'� 1$,#$0� "-*-0� (,2-� 2'$� "*-1$12� 0$"$(4$0� "-*-0�� �-0� 0$"$(49
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"-*-01� $4$,*7� #(120(!32$#� 2'0-3&'-32� 2'$� ���� "-*-0� 1. "$��  
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#(%%$0$,"$� + 7� 12(**� !$� * 0&$0� 2' ,� (1� #$1(0 !*$�� 1-� 2'$� 0 +.� (1
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0$"$(4$0� %-0� 1' 0(,&�� �(&�� 	�� 1'-51�  ,� $6 +.*$� -%�  � "-*-0

Green Value = 0X0000

����� ��� �-30� 0$.0$1$,2 2(-,1� %-0� 2'$� "-*-0� + &$,2 �� � �� �'$� 0$ #9-,*7� &0 7� *$4$*� �12 2("� &0 7� -0� &0 71" *$�� $/3(4 *$,21� %-0� + &$,2 ��

�!�� �$ #9-,*7� 12 2("� "-*-0� -0� .1$3#-� "-*-0� 0$.0$1$,2 2(-,1�� �"�� �(0$"2� "-*-0� 0$.0$1$,2 2(-,� -%� + &$,2 �� �'$� .(6$*� (1� 1.*(2� (,2-� (,#$6$1� (,2-

2'$� "-*-0� + .�� �#�� �03$� "-*-0� 0$.0$1$,2 2(-,�� �'$� .(6$*� 4 *3$� (1� 1.*(2� (,2-� . 021��  ,#� $ "'� . 02� (1� 1" *$#� 2-� "0$ 2$� 2'$� 4 *3$1� %-0� 2'$� #(%%$0$,2

1' #$1� -%� 0$#�� &0$$,��  ,#� !*3$� %-0� + &$,2 �

0XFFFF

0X0000

0XFFFF

0XABCD

0X688D

0X0123

0XDEAD

0

1

2

3

4

5

254

255

Pixel = 3
Gray Level Equivalent to

Magenta = 26765 10

(a)

0X0000

0

1

2

3

4

5

255

Pixel = 3
RGB Values = (0XFFFF, 0X0000,
OXFFFF) = Magenta

(b)

0XFFFF

R G B

0XFFFF

(c)

Red Value = 0XFFFF

Red Index = 5 Green Index = 2

0X0000

Blue Index = 4

0XFFFF

Pixel = 0X00050204 (hex)

(d)

Red Value =
0XFFFF

Green Value =
0X0000

Blue Value =
0XFFFF

Pixel = 0X00FF00FF (hex)

Scale to Range:
0-0XFFFF

RGB = (0XFFFF, 0X0000, 0XFFFF) = Magenta

Blue Value = 0XFFFF
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3+� 8-*� (3036� 74&(*��� &� +&.60=� -.,-� )*,6**� 3+� (3036� &((96&(=

(&2� '*� 3'8&.2*)� ;.8-398� *<(*77.:*� )*1&2)� +36� (3036� (*007�

Private Color Maps.� �2� $� ).740&=� -&7� &� )*+&908�� 7-&6*)� (3036
1&4� 8-&8� 1378� &440.(&8.327� 97*�� �+� &2� &440.(&8.32� 2**)7� 136*

(30367� 8-&2� &6*� &:&.0&'0*� .2� 8-*� )*+&908� (3036� 1&4�� .8� (&2

(6*&8*� &2)� 97*� &� 46.:&8*� (3036� 1&4� 3:*6� ;-.(-� .8� -&7� (31?

40*8*� (328630�� #-*2� &2� &440.(&8.32� 97.2,� &� 46.:&8*� (3036� 1&4

-&7� .87� ;.2)3;� +3(97*)�� 8-&8� &440.(&8.32�7� (3036� 1&4� .7

.278&00*)� �(34.*)� .283� 8-*� ).740&=� -&6);&6*�� '=� 8-*� $� ;.2?

)3;� 1&2&,*6�� �2� ).740&=7� 8-&8� 7944368� 320=� 32*� (3036� 1&4

.2� -&6);&6*� �1378� 3+� 8-*� 03;?*2)� ).740&=7��� *:*6=8-.2,� 32

8-*� *28.6*� 7(6**2� .7� ).740&=*)� 97.2,� 8-*� .278&00*)� (3036� 1&4�

#-*2� &� 46.:&8*� (3036� 1&4� .7� .278&00*)�� &00� &440.(&8.327� 97.2,

8-*� )*+&908� (3036� 1&4� 8&/*� 32� 6&2)31� (30367�� �7� 7332� &7� &2

&440.(&8.32� 97.2,� 8-*� )*+&908� (3036� 1&4� ,&.27� 8-*� +3(97�� 8-*

)*+&908� (3036� 1&4� .7� 6*.278&00*)�� &2)� 8-*� &440.(&8.32� ;.8-� 8-*

46.:&8*� (3036� 1&4� ;.00� -&:*� 6&2)31� (30367�� �7� 8-*� (966*28

(3036� 1&4� 7;.8(-*7� '&(/� &2)� +368-� +631� )*+&908� 83� 46.:&8*�

8-*� 97*6� 7**7� (3036� +0&7-.2,�� "-*� 97*6� 8=4.(&00=� 46*+*67� 83

).740&=� 7-&6*)� ;.2)3;7� ;.8-� 8-*� )*+&908� (3036� 1&4� 83� &:3.)

8-.7� .66.8&8.32�

#-*2� &� ;.2)3;� .7� 7-&6*)� 83� 6*(*.:*67� ;.8-� ).740&=� 8=4*7

8-&8� -&:*� 6*&)	;6.8*� (3036� 1&47�� &� (3036� 6&14� .7� (6*&8*)� 32

8-*� 6*(*.:*6�7� $� ).740&=�� "-*� 6&14� .7� (6*&8*)� .2� 8-*� )*+&908

(3036� 1&4� 83� 6*)9(*� 8-*� 463'&'.0.8=� 3+� (3036� +0&7-.2,�� �+� 8-*

)*7.6*)� 6&14� (&2238� +.8� .2� 8-*� )*+&908� (3036� 1&4�� .8� .7� 40&(*)

.2� &� 46.:&8*� (3036� 1&4�

"-*� 7=78*1� 97*6� .28*6+&(*� .7� 979&00=� 8-*� +.678� 463(*77� 83� &003?

(&8*� 4.<*07�� &2)� 8-*� 4.<*07� ;.8-� 8-*� 71&00*78� .2)*<*7� &6*� &003?

(&8*)� +.678�� #-*2� &� 46.:&8*� (3036� 1&4� .7� 97*)�� ��� !-&6*)$

(34.*7� 731*� 3+� 8-*� 03;*6� 4.<*0� :&09*7� +631� 8-*� )*+&908� (3036

1&4� .283� 8-*� 46.:&8*� (3036� 1&4�� "-.7� ;&=�� ;-*2� $� 7;.8(-*7

'*8;**2� 8-*� 8;3� (3036� 1&47�� 8-*� (30367� 97*)� '=� 8-*� 7=78*1

97*6� .28*6+&(*� )3� 238� +0&7-�� "-*� 291'*6� 3+� 4.<*07� (34.*)� .7

348.1.>*)� 83� 6*)9(*� (3036� +0&7-.2,� ;-.0*� 0*&:.2,� (3036� (*007

+36� 0&8*6� &003(&8.32�

Keeping Track of Pixel Mapping. � "3� 1.2.1.>*� 8-*� 291'*6� 3+
8.1*7� 8-*� (3036� 1&8(-.2,� &0,36.8-1� .7� *<*(98*)�� &� 1&44.2,

3+� 46*:.3970=� 1&8(-*)� 4.<*07� .7� 1&.28&.2*)�� �.++*6*28� 1&4?

4.2,� 1*8-3)7� &6*� 97*)� )*4*2).2,� 32� 8-*� 6&2,*� 3+� 4377.'0*

7*2)*6� (3036� :&09*7�� �36� 71&00� 6&2,*7� �94� 83� ���� ).++*6*28

(30367�� &� 7.140*� &66&=� .7� 97*)�� .2� ;-.(-�

receiver_pixel = map [sender_pixel]

#-*2� 8-*� 7*2)*6� .7� &� ��?40&2*� ).740&=�� 8-.7� &4463&(-� ;390)

6*59.6*� ��� 1*,&'=8*7� 3+� 1*136=�� 73� &� 136*� 1*136=?*++.(.*28

1&44.2,� 7(-*1*� .7� 2**)*)�� !.2(*� 8-*� ,3&0� .7� 83� 463)9(*

(037*� (30367� +36� 8-*� 6*(*.:*6� 6&8-*6� 8-&2� *<&(8� (3036� 1&8(-*7�

6*73098.32� 3+� 8-*� 7*2)*6� (3036� .7� 6*)9(*)� '*+36*� &440=.2,� 8-*

(3036� 1&44.2,��  *)�� ,6**2�� &2)� '09*� :&09*7� 3+� 8-*� (3036� &6*

6*)9(*)� 83� +396� '.87� 6&8-*6� 8-&2� *.,-8� '.87� +36� *&(-� 40&2*�

;-.(-� 6*79087� .2� ��� ����� 0*:*07� 3+� *&(-�� "-97�� 8-*� 838&0� 291?

'*6� 3+� 4377.'0*� (3036� :&09*7� .7� �
��� ������ &� 6*&732&'0*� 7.>*

+36� &� 1&44.2,� &66&=�� �+� color()� .7� &� +92(8.32� 8-&8� 6*89627� 8-*
 ��� :&09*7� 3+� &� 4.<*0�� &2)� crunch()� .7� &� +92(8.32� 8-&8� (32:*687
&2�  ��� 86.40*8� 83� &� 291'*6� .2� 8-*� 6&2,*� 
…�
��� �+396� '.87

4*6� 4.<*0��� 8-*2� 8-*� 1&44.2,� .7� &7� +3003;7�

receiver_pixel = map [crunch (color (sender_pixel))]

"-*� 6*7908� 3+� 8-.7� 1&44.2,� .7� 8-&8� &00� (30367� (037*� 83� &� 1&44*)

(3036� &6*� 1&44*)� ;.8-� 8-&8� (3036�� "-.7� 1*8-3)�� (&00*)� (3036?

>32*� 1&44.2,�� ,.:*7� +&78� 4*6+361&2(*� &2)� &)*59&8*� (3036

1&8(-.2,�� ;-.0*� /**4.2,� 1*136=� 97*� +&.60=� 71&00�

����	
��� ����

"-*� +3287� .2� ;-.(-� &440.(&8.327� ).740&=� 8*<8� (&2� '*� 74*(.+.*)

'=� 8-*� 97*6� .2� 8-*� $� #.2)3;� !=78*1�� �631� 8-*� 7*8� 3+� +3287

7944368*)� '=� 8-*� $� 7*6:*6�� 8-*� 97*6� 7*0*(87� &� +328� 8-&8� .7

&*78-*8.(&00=� 40*&7.2,�� !.2(*� 8-*6*� &6*� 23� 78&2)&6)� +3287� .2� $�

*&(-� $� 7*6:*6� (&2� 7944368� &� ).++*6*28� 7*8� 3+� +3287�

"3� 1&.28&.2� (327.78*2(=� '*8;**2� 8-*� 7*2)*6� &2)� 6*(*.:*6� 3+

&� 7-&6*)� &440.(&8.32�� .8� .7� .14368&28� 8-&8� 8*<8� '*� ).740&=*)� .2

&� 7.1.0&6� +328� 32� 8-*� 6*(*.:*6�7� ).740&=�� ��� !-&6*)$� *1403=7

&� +328� 1&8(-.2,� &0,36.8-1� 83� *2796*� &� (037*� +328� 1&8(-�

�3287� .2� $� -&:*� '38-� &� 2&1*� &2)� (-&6&(8*6.78.(7�� �� +328� (&2

'*� 03&)*)� '=� 74*(.+=.2,� *.8-*6� .87� 2&1*� 36� .87� (-&6&(8*6.78.(7

97.2,� 8-*� $� �3,.(&0� �328� �*7(6.48.32� �$����� +361&8�� ��

!-&6*)$� +.678� 86.*7� 83� 1&8(-� 8-*� +328� '=� 2&1*� 7.2(*� .8� .7� 92?

0./*0=� 8-&8� +3287� ;.8-� 8-*� 7&1*� 2&1*� ).++*6�� �+� 8-*� +328� ;.8-

8-*� 7&1*� 2&1*� .7� 92&:&.0&'0*� 32� 8-*� 6*(*.:*6�7� $� 7*6:*6�

+3287� &6*� 1&8(-*)� '=� 8-*.6� (-&6&(8*6.78.(7�

"-*� $���� )*7(6.48.32� )*+.2*7� �� (-&6&(8*6.78.(7� 3+� &� +328

79(-� &7� .87� 7.>*�� (-&6&(8*6� 7*8�� ;*.,-8�� 70&28�� &2)� 78=0*�� #-*2

1&8(-.2,� +3287� +36� 8-*� 496437*� 3+� 7-&6.2,� &2� &440.(&8.32�

731*� 3+� 8-*7*� (-&6&(8*6.78.(7� &6*� 136*� .14368&28� 8-&2� 38-*67

.2� (-337.2,� 8-*� +328� ;.8-� 8-*� (037*78� (-&6&(8*6.78.(7�

��� !-&6*)$� 3'8&.27� &� 0.78� 3+� &00� $���� 8=4*� +3287� +631� 8-*

6*(*.:*6�7� $� 7*6:*6� &8� ).740&=� (322*(8.32� 8.1*�� #-*2� &� +328

1&8(-� .7� 2**)*)�� 8-*� 7396(*� +328�7� (-&6&(8*6.78.(7� &6*� (31?

4&6*)� 83� 8-37*� &:&.0&'0*� 32� 8-*� 6*(*.:*6�7� $� 7*6:*6�� �

;*.,-8*)� 791� 3+� ).++*6*2(*7� 3+� 8-*� (-&6&(8*6.78.(7� .7� (&0(9?

0&8*)� &2)� 8-*� +328� ;.8-� 8-*� 1.2.191� ).++*6*2(*� .7� (327.)*6*)

8-*� (037*78� 1&8(-�

"-*� ;*.,-8.2,� 3+� (-&6&(8*6.78.(7� ;&7� )*8*61.2*)� 8-639,-� &

(31'.2&8.32� 3+� .289.8.32� &2)� 3'7*6:&8.32�� #.8-� 8-*� *<(*48.32

3+� (-&6&(8*6� 7*8�� ).7(977*)� '*03;�� .8� 7**17� (0*&6� 8-&8� 7.>*� .7

8-*� 1378� .14368&28� (6.8*6.32�� ;.8-� ;.)8-� 8&/.2,� 46*(*)*2(*

3:*6� -*.,-8�� "-.7� .7� 4&680=� '*(&97*� 1&2=� $� &440.(&8.327� ;6.8*

8*<8� .2� 8;3� ).++*6*28� ;&=7�� �2*� ;&=� .7� 83� 4&77� &� ;-30*� 786.2,

3+� (-&6&(8*67� 83� 8-*� 7*6:*6� &2)� 0*8� .8� )*8*61.2*� 8-*� 03(&8.32

3+� *&(-� (-&6&(8*6� '&7*)� 32� .87� /23;0*),*� 3+� 8-*� +328�� "-*

38-*6� ;&=� .7� +36� 8-*� 463,6&1� 83� (328630� 8-*� 74&(.2,� &2)� 7*2)

32*� (-&6&(8*6� &8� &� 8.1*� 83� 8-*� $� 7*6:*6�� "-*� 463,6&1� 1978

8-*2� /23;� &'398� 8-*� (-&6&(8*6� ;.)8-7� +36� 8-*� +328� .2� 97*�� �2

8-.7� 1*8-3)�� 8-*� 463,6&1� -&7� 23� /23;0*),*� 8-&8� 8-*� 6*?

(*.:*6� 1&=� '*� 97.2,� &� ).++*6*28� +328� ;.8-� ).++*6*28� 74&(.2,7�

&2)� (-&6&(8*67� 1&=� 3:*60&4� 36� '*� ;.)*0=� 74&(*)� +36� 8-*.6

7.>*�� �+� 8-*� +.678� 1*8-3)� .7� 97*)�� 8-*� 6*(*.:*6�7� $� 7*6:*6� ;.00

(366*(80=� 74&(*� 8-*� (-&6&(8*67� +36� 8-*� +328� .2� 97*�� '98� 8-*

437.8.327� 3+� (-&6&(8*67� ;.8-.2� 8-*� ;.2)3;� ;.00� '*� .2(366*(8�



�57.1� 
��� �*<1*99A &(0&7)� �4:73&1� � � � � � � ��

�+� '49-� 2*9-4)8� &7*� :8*)�� &8� 9-*>� &7*� .3� 9*72.3&1� *2:1&9478�

9-*� 7*(*.;*7� .8� +&(*)� <.9-� &� 2*88>� 2.=9:7*� 4+� .3(477*(9�

85&(.3,8� &3)� (-&7&(9*78� .3� .3(477*(9� 548.9.438�

�349-*7� .25479&39� +&(947� <.9-� 7*85*(9� 94� 85&(.3,� .8� <-*9-*7

&� +439� .8� 5745479.43&1� 47� 243485&(*)��  745479.43&1� +4398� :8*

).++*7*39� <.)9-8� +47� ).++*7*39� (-&7&(9*78�� <-.1*� &� 243485&(*)

+439� :8*8� 9-*� 8&2*� 85&(*� +47� &11� (-&7&(9*78�� �3� 2489� (&8*8�� .9

.8� '*99*7� 94� 2&9(-� &� 243485&(*)� +439� 94� &349-*7� 2434A

85&(*)� +439�� *;*3� .+� 9-*>� &7*� 4+� 81.,-91>� ).++*7*39� 8.?*�� 9-&3� 94

2&9(-� .9� <.9-� &� 5745479.43&1� +439� 4+� 9-*� 8&2*� 8.?*�� �.0*<.8*�

2&9(-.3,� &� 5745479.43&1� +439� <.9-� &349-*7� 5745479.43&1� +439

9*3)8� 94� ,.;*� 9-*� '*89� &55*&7&3(*�� &3)� .+� 9-*� 9>5*+&(*8� &7*

8.2.1&7�� 9-*� (-&3(*� .8� -.,-� 9-&9� 85*(.+.(� (-&7&(9*7� <.)9-8� <.11

'*� 8.2.1&7�

"-*� .88:*� 4+� (-&7&(9*7� 8*98� .8� &3� *&8>� 43*� +47� &3� �3,1.8-

85*&0.3,� 5*7843� 94� .,347*�� �12489� &11� +4398� -&;*� .)*39.(&1

(-&7&(9*78� .3� 9-*� 7&3,*� 4+� (-&7&(9*78� 2489� 4+9*3� :8*)� �9-*

�!���� (-&7&(9*78�� 3:2'*7*)� ��� 94� 
���� "-*� ).++*7*3(*8� 1.*

2&.31>� .3� 9-*� :55*7� 7&3,*�� 9-*� (-&7&(9*78� 3:2'*7*)� 
��� 94

���� &3)� '*>43)�� "-.8� .8� <-*7*� (-&7&(9*78� <.9-� 85*(.&1�

&((*398�� :8*)� .3� 2489� �:745*&3� 1&3,:&,*8�� &7*� +4:3)�� �+

&((*39*)� (-&7&(9*78� &7*� :8*)�� 9-*� ).++*7*3(*� .3� (-&7&(9*7� 8*98

.8� ;*7>� .25479&39�

"-.8� .88:*� '*(42*8� 247*� .25479&39� <-*3� (-&7&(9*7� 8*98� +47

5.(94,7&28� 47� *39.7*1>� ).++*7*39� &15-&'*98� &7*� :8*)�� �+� 9-*

(-&7&(9*7� 8*9� )4*8� 349� 2&9(-�� 9-*� 7*(*.;*7� .8� ,.;*3� 2*&3.3,A

1*88� ,&7'&,*�� �:9� <-&9� (4389.9:9*8� &� 2&9(-�� �4*8� 9-*� 3&2*

4+� 9-*� (-&7&(9*7� 8*9� -&;*� 94� 2&9(-� *=&(91>�� 47� &7*� 9-*7*� 247*

47� 1*88� *6:.;&1*39� (-&7&(9*7� 8*98� 9-&9� -&;*� ).++*7*39� 3&2*8�

"-*8*� .88:*8� -&;*� 349� '**3� &))7*88*)� .3� 9-*� (:77*39� +439

2&9(-.3,� &1,47.9-2�� �47� � � !-&7*)$� 94� <470� &((*59&'1>

<.9-� 9-*8*� 9>5*8� 4+� (-&7&(9*78�� .9� .8� '*89� 94� -&;*� 9-*� 8&2*

+439� 43� 8*3)*7� &3)� 7*(*.;*7� 2&(-.3*8�

����������

"-*� 5*7+472&3(*� 4+� � � !-&7*)$� )*5*3)8� 43� 9-*� (-&7&(9*7.8A

9.(8� 4+� 9-*� 3*9<470� (433*(9.43�� 9-*� 5*7+472&3(*� 4+� 9-*

<47089&9.438� .3;41;*)�� 9-*� &551.(&9.43� '*.3,� 8-&7*)�� &3)� 9-*

45*7&9.438� 5*7+472*)� <.9-� 9-*� &551.(&9.43�� "-*7*� &7*� 9-7**

3*9<470.3,� +&(9478� 9-&9� &++*(9� 5*7+472&3(*�� 3*9<470� 85**)

47� '&3)<.)9-�� 1.3*� )*1&>8�� &3)� 3*9<470� 14&)�� �3(7*&8*)� 14&)

.8� 74:,-1>� *6:.;&1*39� 94� )*(7*&8*)� '&3)<.)9-��  *7+472&3(*

.3(7*&8*8� ).7*(91>� <.9-� 3*9<470� '&3)<.)9-�� :5� 94� &� 1.2.9� 4+

&'4:9� �		� 0'.98�8� +47� &3� :314&)*)� 3*9<470�� �*>43)� 9-&9�

49-*7� +&(9478� 1.2.9� 5*7+472&3(*�� �.3*� )*1&>8� &7*� 4+� ,7*&9*7

.25479&3(*� <-*3� 8-&7.3,� 4;*7� &� <.)*� &7*&� 3*9<470� �#����

!(7**3� :5)&9*� 9.2*8� .3(7*&8*� 5745479.43&11>� 94� 1.3*� )*1&>8�

�.;*3� &� 3*9<470� <.9-� 7*&843&'1*� '&3)<.)9-�� � � !-&7*)$

5*7+472&3(*� <.11� '*� ,7*&91>� &++*(9*)� '>� 9-*� 5*7+472&3(*� 4+

9-*� (425:9*78� .3;41;*)� .3� 9-*� 8-&7.3,�� *85*(.&11>� 9-*� 8*3)A

.3,� 2&(-.3*�� #-*3� :8*78� -&;*� &� (-4.(*� 4+� <-4� 8*3)8� &3)

<-4� 7*(*.;*8�� 9-*� 5*7843� <.9-� 9-*� +&89*7� 2&(-.3*� 8-4:1)� '*

9-*� 8*3)*7�

�551.(&9.438� ;&7>� <.)*1>� .3� -4<� 9-*>� 2&0*� :8*� 4+� $�� �47

*=&251*�� &3� &551.(&9.43� 7*(*.;*8� &3� *=548*� *;*39� +742� 9-*

$� 8*7;*7�� .3).(&9.3,� 9-&9� 842*� 5479.43� 4+� &� <.3)4<� -&8� /:89

'*(42*� ;.8.'1*� &3)� 9-*7*+47*� 3**)8� 7*)7&<.3,�� !42*� &551.A

(&9.438� 7*)7&<� 9-*� *39.7*� <.3)4<�� <-.1*� 49-*78� &7*� 247*

*++.(.*39� &3)� 431>� 7*5&.39� 9-*� 5479.43� 9-&9� .8� *=548*)�� �

<47)� 574(*88.3,� &551.(&9.43� 2&>� :5)&9*� 9-*� *39.7*� <.3)4<

*;*7>� 9.2*� 9-*� :8*7� 9>5*8� &� 1*99*7�� #-.1*� 9-.8� 8(-*2*� <4708

&((*59&'1>� <-*3� 349� 8-&7.3,�� 9-.8� &551.(&9.43� .8� 3*&71>�

:3:8&'1*� <-*3� 8-&7*)�

�+� &551.(&9.43� <.3)4<8� (&3� '*� 7*8.?*)�� 9-*� 8*3)*7� (&3� .2A

574;*� 5*7+472&3(*� '>� 2&0.3,� <.3)4<8� 82&11*7�� �184�� :8*78

4+9*3� (42*� 94� 7*(4,3.?*� 814<� 45*7&9.438�� �+� 7*8.?.3,� (&3� '*

)43*� '*+47*� 89&79.3,� 9-*� 8-&7.3,� 8*88.43�� 9-*7*� <.11� '*� 1*88

)*2&3)� 43� 9-*� 3*9<470�� �+� 9-*� &551.(&9.43� .8� 89.11� 944� 814<

<-*3� 8-&7*)�� 9-*� 8*3)*7� (&3� 9&0*� 83&58-498� 4+� .9� <.9-� 9-*
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HP-UX is based on and is compatible with UNIX System Laboratories’ UNIX* operating system.
It also complies with X/Open’s* XPG3, POSIX 1003.1 and SVID2 interface specifications.

UNIX is a registered trademark of UNIX System Laboratories Inc. in the U.S.A. and other countries.

X/Open is a trademark of X/Open Company Limited in the UK and other countries.
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Image manipulation tools, compression and decompression functions,
picture quality adjustment techniques, and support for industry standards
are some of the features included in the HP Image Library.
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Table I
File Types Supported by the HP Image Library

File Type Reads Writes Typical File Contents Version
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† Writing grayscale images is supported only in 8-bit format.
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Table II
Compression and Decompression Methods Provided 

in the HP Image Library

Compression and 
Decompression Method

Image Types
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† ImageView is a tool for displaying, manipulating, saving, and printing images of different image
types.
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The HP Image Library scaling capability performs three types of scaling according
to which option is used: scale to gray, area-sample scaling, and simple scaling. In
each case, the scaling algorithm accounts for the type of image involved, whether
any image type conversion is needed, and whether the program is requesting that
the image be scaled up or down.

Simple Scaling
Simple scaling gives the fastest scaling performance but the lowest image quality.
This method uses pixel replication if the image is enlarged and pixel decimation if
the image is being reduced. No image conversion is performed.

Area-Sample Scaling
Area-sample scaling gives the highest-quality scaling results. This method only
applies to scaling an image down in the current release of the HP Image Library. In
scaling the image down, sample scaling uses area sampling techniques based on
the image type:

• For a color palette image, the image is first converted to an RGB image. The RGB
image is scaled by area sampling.

• For bitonal images, the image is temporarily converted to an averaged grayscale
type and then the image’s pixels are set to on or off, based on a threshold value
set by the application. (High-threshold values darken the image and low-threshold
values lighten it.) The resulting grayscale image is then scaled by area sampling.

Bitonal-to-Gray Scaling
Bitonal-to-gray scaling applies only when scaling down bitonal images. It converts
bitonal images to grayscale and uses area-sampling techniques to scale the im-
age down. To convert a bitonal image to a grayscale image, the HP Image Library
assigns each black or white pixel a gray level between 0 and 255.
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UNIX is a registered trademark of UNIX System Laboratories Inc. in the U.S.A. and other countries.

HP-UX is based on and is compatible with UNIX System Laboratories’ UNIX operating system.
It also complies with X/Open’s* XPG3, POSIX 1003.1 and SVID2 interface specifications.

X/Open is a trademark of X/Open Company Limited in the UK and other countries.

OSF/Motif is a trademark of the Open Software Foundation in the U.S. and other countries.
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For environments in which users are confronted with a myriad of printers
to choose from, HP SharedPrint provides a simple graphical interface that
enables users to select a target printer and a set of options without
encountering the typical problems associated with this process.
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Queue

   Processing

• Wrong Filters
• Hung Devices
• Hung Processes

Wrong Output

���� &(%�"�#)� �$�%+$*�(��� �+(�$�� *��� &(%��))�$�� &��)�� ��$

��� *��� #%)*� ������+"*� *%� ����$%)�� �$�� ��.�� %$)���(� *��*� *��

&(�$*�  %�� &(%��))� �)� �� ���!�(%+$�� &(%��))� (+$$�$�� %$� �

)�(,�(�� -����� �)� %�*�$� (�#%*�� �(%#� *��� +)�(�� ��� *��� -(%$�

%&�(�*�%$)� �(�� &�(�%(#��� %$� �� &(�$*�  %��� *��� (�)+"*� ��$� ��� �

�+$�� )&%%"�$�� )/)*�#�� $%� %+*&+*�� %(� &���)� %�� +)�"�))� %+*&+*

�(%#� *��� &(�$*�(�� ��*�(#�$�$�� *��� ���"+(�� (�'+�(�)� �$*�#�*�

!$%-"����� %�� *��� )&%%"�$�� )/)*�#� �$�� �$/� )��""� )�(�&*)� %(

&(%�(�#)� *��� )&%%"� )/)*�#� �.��+*�)�

�
� �����
����� ���������

���� ��� �&%-�(� &(�$*�$�� )+�)/)*�#� �)� ��)��� %$� *��� ��

���(���(�$*� &(%�+�*�� �*� )%",�)� #�$/� %�� *��� &(�$*�$�� &(%�"�#)

#�$*�%$��� ��%,�� �/� &(%,���$�� �� (%�+)*�� ��)/1*%1+)�� )+�)/)1

*�#� "�/�(��� %$� *%&� %�� �� )&%%"�$�� )/)*�#�� ���� ��� ���(��1

�(�$*� )%"+*�%$� ���(�))�)� *��� )&�������*�%$� &��)�� �/� &(%,���$�

�� �(�&����"� +)�(� �$*�(����� *%%"� *��*� �$�"+��)� �� "�)*� %�� &(�$*�()

*%� ��%%)�� �(%#� �$�� �� ����"���*��� "�)*� %�� %&*�%$)� *��*� ��$� ��

)&�������� �%(� �� &�(*��+"�(� &(�$*�(� �)��� ����� ���

��� ���(���(�$*� &(%,���)� *%%")� *��*� �$��"�� *��� )/)*�#� ��#�$�)1

*(�*%(� *%� )�*� +&� �� &(�$*�(� ��)�"/� �$�� '+��!"/�� #�!�$�� �+)*%#�1

0�*�%$� *(�,��"�� �$%*��(� �(�&����"� +)�(� �$*�(����� *%%"� &(%,���)

(��"1*�#�� )*�*+)� %�� &(�$*�  %�)� �$�� &(�$*�()�� �"%$�� -�*�� �%$*(%"

�+$�*�%$)� *%� ��$��"� &(�$*�  %�)�� ���� %(� ��"�*�� &(�$*�()�� �$�

#%���/� �� &(�$*�(�)� ����+"*� ����,�%(� �)��� ����� 	��� �%*�� %�� *��)�

*%%")� �(�� ��)�(����� �$� ��*��"� "�*�(� �$� *��)� �(*��"��

���� ��� ���(���(�$*� &(%��))�$�� #%�+"�)� �"�#�$�*�� *��� #� %(

&(%�"�#)� *��*� ��+)�� )/)*�#� ��#�$�)*(�*%()� �$�� �$�� +)�()� )%

#+��� *(%+�"��� �$� �$*�""���$*� )�(,�(� &(%,���)� &(�$*�  %�� &(%1

��))�$�� ��)��� %$� �$� �"�%(�*�#� *��*� �/$�#���""/� �+�"�)� �$�

�.��+*�)� *��� �"�#�$*)� $���))�(/� *%� ��$�"�� *���  %�� &(%&�("/�

�+�"*1�$� �((%(� ��*��*�%$� "%���� �)� +)��� *%� &(%,���� �� ��(�1�%&/

#�))���� *%� *��� +)�(� ��*��"�$�� �$/� &(%�"�#)� �$� &(%��))�$�� *��

 %��

�
� �����
����� 	�������

��� ���(���(�$*� ��)� �� �"��$*1)�(,�(� �(���*��*+(��� ���� �"��$*

�%#&%$�$*)� �$�"+��� *��� *-%� �(�&����"� +)�(� �$*�(����� )�(��$)

����� ��� ��� ���(���(�$*� �(�&����"

+)�(� �$*�(����� )�%-�$�� �� "�)*� %�

�,��"��"�� &(�$*�()�



��� � � � � � � �02),� 	���� �%7,%449�!#+!2$� �/52.!,

���� �� � ��� �(!2%$�2).4�3� '2!0()#!,� 53%2� ).4%2&!#%� &/2� 3834%-�

!$-).)342!4)/.�

-%.4)/.%$� !"/6%�� �)'�� � 3(/73� !� ()'(9,%6%,� 6)%7� /&� 4(%� ��

�(!2%$�2).4� #,)%.4�3%26%2� 3834%-�� �(%� */"� 30%#)&)#!4)/.� #,)%.4

#/--5.)#!4%3� 7)4(� 4(%� ��� �(!2%$�2).4� 3%26%2� 6)!� 4(%� "!3%

30//,).'� 3834%-�� �(%� 3%26%2� 02/6)$%3� 2%!,94)-%� &%%$"!#+� 4/

4(%� 53%2� !"/54� 7(!4� /04)/.3� !2%� 6!,)$� &/2� !� 30%#)&)#� */"� !.$

02).4%2� #/-").!4)/.�

�.%� /&� 4(%� -!*/2� &%!452%3� /&� ��� �(!2%$�2).4� )3� )43� !"),)48� 4/

02).4� -!.8� /&� 4(%� #/--/.� &),%� 480%3† � 42!.30!2%.4,8� /.� !.8
/&� 4(%� 3500/24%$� 02).4%23�� �()3� &5.#4)/.!,)48� %,)-).!4%3� 4(%

.%%$� &/2� 4(%� 53%2� 4/� +./7� 7()#(� &),%� 480%3� #!.� "%� 02).4%$

/.� 7()#(� $%6)#%3�

�(%� ��� �(!2%$�2).4� 3%26%2�� "%).'� ()'(,8� #/.&)'52!",%�� #!.� "%

53%$� 4/� $2)6%� 3-!24� !3� 7%,,� !3� $5-"� 02).4%23�� �,3/�� "%#!53%

/&� )43� ()'(,8� -/$5,!2� $%3)'.�� 4(%� 3%26%2� #!.� "%� ,!8%2%$� /.

!.8� 30//,).'� 3834%-�

�)'�� �� 3(/73� !� $%4!),%$� 6)%7� /&� 4(%� -!).� #/-0/.%.43� 4(!4

-!+%� 50� 4(%� ��� �(!2%$�2).4� #,)%.4�3%26%2� 3834%-�� �(%� ��

�(!2%$�2).4� #,)%.4� #/.4!).3� 4(%� '2!0()#!,� 53%2� ).4%2&!#%� 02/9

'2!-3� sprint� ���� �(!2%$�2).4� 02).4�� !.$� spadmin� ���� �(!2%$9
�2).4� !$-).)342!4)/.��� Sprint� 02/-043� 4(%� 53%2� &/2� 4(%� &),%� 4/
02).4� � 	 � ).� �)'�� ��� !.$� 4(%� $%3)'.!4%$� 02).4%2� !.$� 4(%.� 53%3

���� �.%47/2+� #/-054).'� 3%26)#%3�� 4/� #/..%#4� 4/� 4(%� ��

† A file type is a special data format required of all printers, such as PCL image files, RTL (raster
transfer language), PostScript, or applications (image or text).

�(!2%$�2).4� &%%$"!#+� 3%26%2� 
 � !.$� � �� �(%� &%%$"!#+� 3%26%2

(!.$3� sprint� !� 3%4� /&� 6!,)$� /04)/.3� "!3%$� /.� 4(%� 53%2�3� ).0543
� �� �(%� /04)/.� ).&/2-!4)/.� )3� 53%$� 4/� 6!,)$!4%� 7()#(� /04)/.3

4(%� 53%2� #!.� 3%,%#4� &/2� 4(%� #522%.4� */"�

�&4%2� #/-0,%4).'� 4(%� */"� 30%#)&)#!4)/.�� 4(%� 53%2� 3%,%#43� 4(%� OK
"544/.� ).� 4(%� sprint � 7).$/7� 4/� 15%5%� 4(%� */"� &/2� 02).4).'�� �4
4()3� 0/).4� 4(%� */"� 2%15%34� -/6%3� 4/� 4(%� ,).%� 02).4%2� 30//,%2

�lp�� #,)%.4�  �� �(%� lp� #,)%.4� 0!#+!'%3� 4(%� 02).4� 2%15%34� !.$
#/..%#43� 4/� 4(%� lpsched� $!%-/.� ,/#!4%$� /.� 4(%� lp� 3%26%2� � �
�(%� lpsched� $!%-/.� 0,!#%3� 4(%� */"� 2%15%34� ).� 4(%� 02).4%2
15%5%� !.$� !4� 4(%� !002/02)!4%� 4)-%� 34!243� 4(%� ��� �(!2%$�2).4

*/"� 02/#%33/2� 4/� 02/#%33� 4(%� */"� � �

�(%� ��� �(!2%$�2).4� 3%26%2� ).#,5$%3� 4(%� ��� �(!2%$�2).4� */"

02/#%33/2�� #/.&)'52!4)/.� &),%3� 4(!4� 30%#)&8� 6!2)/53� -!00).'3�

&),4%23�� !.$� $2)6%23� 4(!4� 0%2&/2-� 42!.3,!4)/.� !.$� &/2-!44).'�

!.$� 4(%� ��� �(!2%$�2).4� &%%$"!#+� 3%26%2�� �!4!� &2/-� 4(%� #/.9

&)'52!4)/.� &),%3� )3� 53%$� "8� 4(%� &%%$"!#+� 3%26%2� !.$� 4(%� */"

02/#%33/2�� �(%� &%%$"!#+� 3%26%2� 53%3� 4(%� $!4!� 4/� 02/6)$%� /09

4)/.� ).&/2-!4)/.� 4/� 4(%� sprint� 53%2� ).4%2&!#%�� !.$� 4(%� */"� 02/9
#%33/2� 53%3� 4(%� $!4!� 4/� $%&).%� 4(%� 02/#%33).'� 34%03�� �(%� */"

02/#%33/2� ).6/+%3� 4(%� &),4%23� !.$� $2)6%23� 4/� &).)3(� 02/#%33).'� !

*/"�� �(%� &),4%23� 42!.3,!4%� !.$� &/2-!4� $!4!� &),%3� '/).'� 4/� 4(%

3%,%#4%$� 02).4%2�� !.$� 4(%� $2)6%23� 0,!#%� $%6)#%930%#)&)#� #/.42/,

).&/2-!4)/.� ).� 4(%� $!4!� 342%!-� '/).'� 4/� 4(%� 02).4%2�

	�
� ����� ��
��

�(%� sprint� 02).4� #,)%.4� %.(!.#%3� 4(%� "!3)#� ��� ���� 02).4).'
-/$%,� "8� 02/6)$).'� !.� %!3894/953%� '2!0()#!,� ).4%2&!#%�� Sprint
$/%3� ./4� !,4%2� /2� 2%0,!#%� 4(%� #522%.4� ��9� �� 30//,).'� 3834%-

&5.#4)/.!,)48� "54� )3� ,!8%2%$� /.� 4/0� /&� 4(%� 30//,).'� 3834%-�

�()3� ,%!$3� 4/� !� 3-//4(� 42!.3)4)/.� &2/-� 4(%� 34!.$!2$� ��9� 

02).4).'� -/$%,3� 4/� ��� �(!2%$�2).4�� �(%� sprint� '2!0()#!,� 53%2
).4%2&!#%� !,,/73� 53%23� 4/�

• �%,%#4� !� &),%� 4/� 02).4� 6)!� !� $2!'� !.$� $2/0� /0%2!4)/.� &2/-� 4(%
��� ���� &),%� -!.!'%2� ).4%2&!#%

• �%,%#4� !� 02).4%2� &2/-� !� $)30,!8%$� ,)34� /&� 02).4%23
• �%4� /04)/.3� "!3%$� /.� 2%!,94)-%� &%%$"!#+
• �!6%� '2/503� /&� /04)/.3� &/2� 2%53%� ,!4%2� /.� 3)-),!2� 02).4� */"3�

���� ��� �� ()'(9,%6%,� 6)%7� /&�

��� �(!2%$�2).4�3� #,)%.4�3%26%2�

!2#()4%#452%�

Printer
and

Options
Screen

Job
Specification

Client

System
Adminis-

tration
Screen

Graphical
User

Interface

HP-GL 2
Images
Text
PostScript
PCL

File Types

Base Spooling System

Feedback HP Shared-
Print

Server

PostScript
PCL
Dumb
Raster
HP-GL 2

Printers

Client Side Server Side

File
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	���� ��� �� ��-�"%��� �%(�$� �"� +�&

,!(0"' � -!�� �(&)('�'-,� -!�-

&�$�� .)� ��� �!�+���+"'-�,� �%"�'-�

,�+/�+� ,2,-�&�

spadmin

HP SharedPrint
Client

Enable/
Disable

Cancel lpstat

lp Client

Information Control

HP-UX
Spool

System

User

sprint

lp

5

lpsched
Daemon

lp Database

Queue
Job 6

7
Process

Job

HP Shared-
Print Job
Processor

NCS

I/O
Driver Printer

Processed
Output

Feedback
ServerOptions 4

Printer, File

1

2
Register

Global
Location
Broker

Printer
Location

Information 3

HP SharedPrint
Configuration Files

HP SharedPrint
Server

lp Server

Printer
Feedback

LAN

�!�� -()� %�/�%� "'-�+����� �(+� sprint� ",� ,!(0'� "'� �" �� 
�� �!�

�"&&��� �.--(',� +�)+�,�'-� .'�/�"%��%�� "-�&,�� �(+� �1�&)%��

-!�� &�'.� "-�&� PaperSource� ",� �"&&��� -(� "'�"��-�� -!�-� -!�� ,�3

%��-��� )+"'-�+� �(�,� '(-� ,.))(+-� &.%-")%�� )�)�+� -+�2,�

�!�� �.--('� &�+$��� Options� 0"%%� -�$�� -!�� .,�+� -(� -!�� ,�+��'

,!(0'� "'� �" �� ��� �!",� ,�+��'� )+(/"��,� �'(-!�+� ,�-� (�� ()-"(',�

�!�,�� ()-"(',� �+�� ,�'-� -(� sprint� �2� -!�� �������$� ,�+/�+�

	���� ��� �!�� Options� ,�+��'� -!�-� ,!(0,� -!�� ()-"(',� �/�"%��%�� �(+� �

��+-�"'� )+"'-�+�

���� �������������� ������

�!�� ��� �!�+���+"'-� ��&"'",-+�-"('� �spadmin��  +�)!"��%� .,�+
"'-�+����� ",� ,!(0'� "'� �" �� ��� ��%��-"' � -!�� )+"'-�+� "�('� �+(&

-!�� ��� ���� �+('-� )�'�%� ��-"/�-�,� -!�� spadmin � �%"�'-�� �+"'-� +�3
*.�,-� (+� )+"'-�+� ,-�-.,� "'�(+&�-"('� ",� �",)%�2��� �'�� .)��-��

�/�+2� 
�� ,��('�,�� �!�� Administer� &�'.� �'��%�,� &(+�� �(&)%�1

-�,$,� ,.�!� �,� ��"-"' � )+"'-�+� �('�" .+�-"('� �"%�,�� ���"' � �'�

��%�-"' � )+"'-�+,�� �'�� &�$"' � (-!�+� �!�' �,� -(� -!�� )+"'-

,)((%�+� ,-�-��

����� 
�����

�!�� ��� �!�+���+"'-� �(+�� ,�+/�+� �(&)('�'-,� �+�� ,!(0'� "'

�" �� �� �!�� �(+�� ,�+/�+� )�+�(+&,� -!�� )+(��,,"' � �(+� �� )+"'-

#(�� �'�� )+(/"��,� -!�� ()-"(',� �������$� -(� -!�� .,�+�� �0(

 +(.),� (�� �('�" .+�-"('� �"%�,� �+�� .,��� �(+� )+(��,,"' � �� #(��

�'��  +(.)� �('-�"',� "'�(+&�-"('� -!�-� ���"'�,� #(�� )+(��,,"' 

�'�� �������$� +.%�,�� �!�� (-!�+�  +(.)� �('-�"',� )+"'-�+� �('�" 3

.+�-"('� "'�(+&�-"('� -!�-� ���"'�,� -!�� ����.%-� ,�--"' ,� �'�

	���� ��� ��� �!�+���+"'-�,� �(+�� ,�+/�+� �(&)('�'-,�

Feedback Server

Job Processing and
Feedback Rules*

HP SharedPrint Job Pro-
cessor

• File Type Indentifier
• Print Path Builder
• Filters
• Diagnostics

Printer
Configuration

File*

Printer Model
Files*

* HP SharedPrint Configuration Files

Printer
I/O Port
(stdout)

Printer
Drivers

Standalone
Programs



��� � � � � � � �24+.� ����� �'9.'66=�#%-#4&� �1740#.

$'*#8+14� (14� #� 2#46+%7.#4� 24+06'4��  *'4'� +5� 10'� 24+06'4� %10(+)=

74#6+10� (+.'� (14� '#%*� 24+06'4� %100'%6'&� 61� 6*'� 5;56'/�� �+.6'45

#0&� &4+8'45� #4'� 56#0&#.10'� 241)4#/5� +081-'&� $;� 6*'� %14'

5'48'4� 61� 241%'55� #� 24+06� ,1$�

 *'� %14'� 5'48'4� %105+565� 1(� 691� 5'2#4#6'� 241%'55'5� 6*#6� 5*#4'

#� %1//10� 5'6� 1(� &#6#� #0&� 51/'� %1//10� (70%6+105��  *'5'

241%'55'5� #4'� 6*'� ,1$� 241%'5514� #0&� 6*'� (''&$#%-� 5'48'4��  *'

,1$� 241%'5514� +5� +081-'&� $;� 6*'� 24+06� &#'/10� lpsched� 9+6*� 6*'
#4)7/'065�

job_id user_name title copies options files

 *'� (+456� (174� #4)7/'065� 4'24'5'06� 6*'� ,1$� 07/$'4�� 6*'� 75'4

9*1� 37'7'&� 6*'� ,1$�� 6*'� 6+6.'� 1(� 6*'� ,1$�� #0&� 6*'� 07/$'4� 1(

%12+'5� 61� 24+06��  *'� options� #4)7/'06� %106#+05� <'41� 14� /14'
61-'05�� '#%*� 4'24'5'06+0)� #0� 126+10� 52'%+(+'&� $;� 6*'� 75'4

37'7'+0)� 6*'� ,1$�� �14� ':#/2.'� –charheight 8 –orientation landscape
#4'� 6;2+%#.� 61-'05� +0� 6*'� options� #4)7/'06��  *'5'� 126+105� #4'
5'6� +0� 6*'� sprint � %.+'06� 14� 10� 6*'� lp� %1//#0&� .+0'� $;� 24'2'0&=
+0)� 6*'� .'66'4� –o� 61� 6*'� 126+10� 564+0)��  *'� files � #4)7/'06� +5� #
.+56� 1(� 10'� 14� /14'� (+.'5� 61� $'� 24+06'&�

 *'� ,1$� 241%'5514� 5'48'5� #..� 6*'� 5722146'&� 24+06'45� $;�

&;0#/+%#..;� %10(+)74+0)� +65'.(� (14� '#%*� 24+06� ,1$��  *'� +0(14=

/#6+10� 0''&'&� (14� 6*+5� 12'4#6+10� %1/'5� (41/� 6*'� 24+06'4

%10(+)74#6+10� (+.'�� �#%*� 24+06'4� 4'37+4'5� #� 70+37'� 24+06'4� %10=

(+)74#6+10� (+.'�� 9*+%*� +5� %4'#6'&� 9*'0� #� 24+06'4� +5� #&&'&� 61

6*'� 5;56'/��  *+5� %10(+)74#6+10� (+.'� %#0� $'� /1&+(+'&� #6� #0;

6+/'� 8+#� 6*'� ��� �*#4'&�4+06� %.+'06� spadmin� 14� $;� 75+0)� #0;
6':6� '&+614�

 *'� ,1$� 241%'5514� 75'5� 51/'� %10641.� 241)4#/5� 61� 4'#&� 6*'

%10(+)74#6+10� (+.'5� 61� &'6'4/+0'� 9*+%*� 5'6� 1(� (+.6'45� 61� ':'%76'

61� 24+06� #� ,1$� 2412'4.;�� �'6#+.5� 1(� 6*'5'� 56'25� #4'� &'5%4+$'&

.#6'4�

 *'� 16*'4� 241%'55� +0� 6*'� %14'� 5'48'4�� 6*'� (''&$#%-� 5'48'4�� +5

470� 10� '8'4;� 5;56'/� 9*'4'� #0� ��� �*#4'&�4+06� 24+06'4� +5

+056#..'&��  *+5� 5'48'4� 2418+&'5� 6*'� sprint� +06'4(#%'� 9+6*� (''&=
$#%-� 10� 9*#6� 126+105� #4'� 8#.+&� (14� #� 52'%+(+%� (+.'� #0&� 24+06'4

%1/$+0#6+10�
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PostScript is a trademark of Adobe Systems Incorporated which may be registered in certain
jurisdictions.

HP-UX is based on and is compatible with UNIX System Laboratories’ UNIX* operating system.
It also complies with X/Open’s* XPG3, POSIX 1003.1 and SVID2 interface specifications.

UNIX is a registered trademark of UNIX System Laboratories Inc. in the U.S.A. and other countries.

X/Open is a trademark of X/Open Company Limited in the UK and other countries.



�*,#&� �		�� ��1&�..5���%�,�� �)/,(�&� � � � � � � ��

�� ���� ���������� ��� 	�� ������

The ability to transmit documents via standard telephone lines is greatly
enhanced with the HP MPower fax utility which provides automatic
dialing, transmission, and delivery of fax documents from a workstation.
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† Multiple files can also be sent to the fax server at the same time.
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† EFS, or extensible file support, is a part of the HP Image Library. EFS and the HP Image
Library are described in the article on page 37.

†† Rendering is any form of drawing operation, including text, line, and raster output.
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#�$� % � �������+"%��� ��$���#��� $��� ��(� #�"&�"� ���� ��$�"����� ��

�$� ���� ����"�� $��� �"��� ����� ��� �� ��+����$� ��(� �%���"� ��� $��

�%���"� "� "�#��$#� �� ������ ������ ���� #�"&�"� ���� ��#�� ��$�"+

����� ��� �� ��(� �%���"� ����#� �($"�� �%���"#� $�� ���� �� ����

��#$����� ����##� ������ ��$��  �$$�"�� ��$������ �� �����$)�� $��

�������+"%��� ��$���#�� ��#� $��� ���(�����$)� $�� �%������ $��� ����� #$"���

���&�"#���� ����#� ��� &�")� �����"��$� #)#$��#� #%��� �#� ��$�"���

$����$� #)#$��#� $��$� "�!%�"�� �%$#���� ����� ����##� ����#�� �"� #)#+

$��#� $��$� ��&�� �����"��$� ����##� ����#� ��"� &�"��%#� ����� ��#+

$����� ��""��"#�� 	��$��"� �%��$���� ��� $��� �������+"%��� ��$���#�

�#� $�� �##����$�� ����� ���&�"$��� ����� #$"���� '�$�� ��  �"$��%��"

$"%��� �"�% � ���� $�"���� ��$")�� ��"�%��� $��#� �##����$����� $��

��(� #����%��"� ���� ��$�"����� $��� ���#$+��#$�)� '�)� $�� #����

�� ��(�� ����� �� #��'#� $��� ��$"��#� ��� �� $) ����� �������+"%���

��$���#��

• �"��$�"� ��$���#��� ����  "��$�"� ��$���#�� ����$���#� $��� ��#$� ��

 "��$�"#� �&�������� $�� $��� ��(� #�"&�"� ���� $��� �##����$��� ���+

����#� "�!%�"��� $��  "��$� $��� �����'�������$� ��� ��� �%$�����

��(�� ����� �� ��(� �#� #%���$$���� $��� %#�"� ���� #����$� $��  "��$� ��

�����'�������$� ��� $��� ��(�

���� ��(� #����%����� ��$���#�#� �"�� #%���"�*��� ��� ����� ��

Routing Databases.� ���� "�%$���� ��$���#�#� �"�� %#��� �)� $��� ��(
#�"&�"� $�� ���$"��� ��'� ��������� ��(�#� �"�� �������� ��"� ����

%#�"�

����� ��� ���� "���$���#�� #� ��$'���

$��� #����%����� ��$���#�#�

• Creates Fax Numbers to Be
Dialed

• Associates Fax Numbers
with Trunk and Tariff Entry

Dialing-Rule Database

Accounts to Be Charged
for Outgoing Fax

Scheduling Databases

Accounts Database

Class of Service for Outgoing
Fax (e.g., Retries, Urgency,

etc.)

Class Database

Appearance of Outgoing
Fax (e.g., Cover Sheet,

Resolution)

Style Database

• Number of Modems
Connected to Server

• Trunk Groups

Fax-Line Database

Telephone Rates

Tariff Database

• List of Available Printers
• Printer Commands

Printer Database



02),� ���	� �%7,%44;�!#+!2$� �/52.!,� � � � � � � ��

• #4)/.� $!4!"!3%�� �(%� !#4)/.� $!4!"!3%� -!).4!).3� !#4)/.3� 4/� "%
0%2&/2-%$� /.� ).#/-).'� &!8%3� /.� !� 0%2;53%2� "!3)3�� �!#(� 53%2

#!.� 30%#)&9� !� .5-"%2� /&� !#4)/.� %.42)%3�� !,,� /&� 7()#(� !2%� 02);

6!4%� 4/� 4(%� 53%2�� �!#(� !#4)/.� %.429� -!9� ).#,5$%� !.9� /2� !,,� /&

4(%� &/,,/7).'� 490%3� /&� !#4)/.3�

� �5%5%� 4(%� &!8� 4/� 4(%� ).;"/8� /&� !� 0!24)#5,!2� 53%2

� �%.$� %-!),� 4/� !.� %-!),� !$$2%33

� �/27!2$� 4(%� 2%#%)6%$� &!8� 4/� !� &!8� .5-"%2

� �8%#54%� 3/-%� 3(%,,� #/--!.$�

�(%� -/34� #/--/.,9� 53%$� !#4)/.� )3� 15%5%).'� 4(%� 2%#%)6%$

&!8� 4/� 4(%� ).;"/8� /&� 4(%� 53%2� 7(/� /7.3� 4(%� !#4)/.� %.429�

• �)30!4#(� $!4!"!3%�� �(%� $)30!4#(� $!4!"!3%� )3� 02%3%.4%$� 4/� 4(%
53%2� !3� "!2;#/$%� 2%')342!4)/.� !.$� #!,,%2;)$%.4)&)%2� 2%')342!4)/.�

�!2� #/$%3� !2%� 490)#!,,9� !33/#)!4%$� 7)4(� &!8%3� 3%.4� &2/-

7/2+34!4)/.3� !.$� #!,,%2� )$%.4)&)%23� !2%� 490)#!,,9� 4(%� 4%,%0(/.%

.5-"%23� !33/#)!4%$� 7)4(� 34!.$!,/.%� &!8� -!#().%3�� �9� 2%')3;

4%2).'� !� "!2� #/$%� /2� !� #!,,%2� )$%.4)&)%2�� 4(%� 53%2� $%&).%3� !.

!#4)/.� %.429� 4/� "%� 0%2&/2-%$� "9� 4(%� &!8� 3%26%2� 7(%.� !.

).#/-).'� &!8� (!3� !� "!2� #/$%� /.� 4(%� #/6%2� 3(%%4� /2� !� #!,,%2

)$%.4)&)%2� &2/-� !� &!8� -!#().%� 4(!4� )3� 3)-),!2� 4/� 7(!4� )3� "%).'

2%')34%2%$�� �(%� 53%2� -!9� #(//3%� 4/� !,,/7� /4(%2� 53%23� 4/� 2%';

)34%2� &/2� 4(%� 3!-%� "!2� #/$%� /2� #!,,%2� )$%.4)&)%2� )&� )4� (!3� ./4

"%%.� 2%')34%2%$� !.$� $)3!,,/7%$� "9� !./4(%2� 53%2�� �90)#!,,9�

"!2� #/$%3� !2%� ./4� 3(!2%$�� 7(),%� #!,,%2� )$%.4)&)%23� -!9� "%

3(!2%$�

Default Configuration. � �.� 4(%� $%&!5,4� #/.&)'52!4)/.�� 4(%� 53%2
$!4!"!3%� )3� %-049�� �(%� &!8� 3%26%2� 7),,� !##%04� !.9� #/..%#4)/.

2%15%343� &2/-� !.9� &!8� #,)%.43� /2)').!4).'� &2/-� !.97(%2%� /.

4(%� .%47/2+�� .9� 53%2� #!.� 35"-)4� /54'/).'� &!8� 2%15%343

53).'� !.9� /&� 4(%� !##/5.43�� #,!33%3�� !.$� 349,%3� 02%3%.4� !4� 4(%

&!8� 3%26%2�� �(%� $%&!5,4� $)!,).';25,%� $!4!"!3%� (!3� /.%� %.429

4(!4� 7),,� -!4#(� !.9� &!8� .5-"%2� !.$� $)!,� )4� !3� )3�� �(%� $%&!5,4

!#4)/.� !.$� $)30!4#(� $!4!"!3%3� !2%� !,3/� %-049�� �(53�� !,,� ).;

#/-).'� &!8%3� 7),,� "%� ,%&4� ).� 4(%� '%.%2!,;$%,)6%29� !2%!�� .9

53%2� )3� !,,/7%$� 4/� !##%33� 4(%� '%.%2!,;$%,)6%29� !2%!� 4/� #(%#+

&/2� 2%#%)6%$� &!8%3�� �.� 4()3� $%&!5,4� #/.&)'52!4)/.�� 4(%� "%(!6)/2

/&� 4(%� &!8� 3%26%2� )3� 6%29� -5#(� ,)+%� 4(!4� /&� !� 34!.$!,/.%� &!8

-!#().%�

���� ����� ��	��
�
��

�(%� &!8� 3%26%2� #/-0/.%.43� 3(/7.� ).� �)'�� 	� #/.4!).� 4(%� 02/;

#%33%3� 4(!4� ).4%2!#4� 7)4(� 4(%� &!8� $!4!"!3%3� 4/� (!.$,%� #/--5;

.)#!4)/.� 7)4(� &!8� #,)%.43�� 4(%� 42!.3-)33)/.� /&� &!8%3�� !.$� 4(%

2%#%04)/.� !.$� $)342)"54)/.� /&� ).#/-).'� &!8%3�

Client-Connection Component.� �(%� #,)%.4;#/..%#4)/.� #/-0/;
.%.4� )3� 4(%� 02/#%33� 4(!4� #/--5.)#!4%3� $)2%#4,9� 7)4(� &!8

#,)%.43�� �4� !##%043� /2� 2%*%#43� #/..%#4)/.� 2%15%343� &2/-� &!8

#,)%.43� !##/2$).'� 4/� ).&/2-!4)/.� 34/2%$� ).� 4(%� 53%2� !.$� 0%2;

-)33)/.� $!4!"!3%3�� �.#%� 4(%� #/..%#4)/.� (!3� "%%.� %34!";

,)3(%$�� 4(%� 53%2� !4� 4(%� &!8� #,)%.4� #!.� 35"-)4� /54'/).'� &!8

2%15%343� !3� 7%,,� !3� ,//+� !4� 2%#%)6%$� &!8%3� 0,!#%$� ).� 4(%�

#,)%.4�3� ).;"/8� &/,$%2�� �)4(� 4(%� 2)'(4� 0%2-)33)/.�� 4(%� 53%2� #!.

!,3/� #(%#+� !.$� #,!)-� 2%#%)6%$� &!8%3� 34/2%$� ).� 4(%� '%.%2!,;

$%,)6%29� &/,$%2�� �&� 4(%� 53%2� )3� !� &!8� !$-).)342!4/2�� !� 2%#%)6%$

&!8� #!.� "%� 2/54%$� &2/-� 4(%� '%.%2!,;$%,)6%29� &/,$%2� 4/� 4(%

).;"/8� &/,$%2� /&� !./4(%2� 53%2�

�(%.� !.� /54'/).'� &!8� 2%15%34� )3� 35"-)44%$� 4/� 4(%� #,)%.4;

#/..%#4)/.� #/-0/.%.4�� 4(%� 0%2-)33)/.� $!4!"!3%� )3� !##%33%$

4/� 3%%� )&� 4(%� 53%2� )3� !54(/2):%$� 4/� 53%� 4(%� !##/5.4�� #,!33�� !.$

349,%� 30%#)&)%$� ).� 4(%� 2%15%34�� �(%� $)!,).';25,%� $!4!"!3%� )3

!##%33%$� 4/� 3%%� )&� 4(%� &!8� .5-"%2� -!4#(%3� !.9� /&� 4(%� $)!,).'

25,%3� 4(%� 53%2� )3� !,,/7%$� 4/� 53%�� �2/-� 4(%� 349,%� 30%#)&)%$�� 4(%

#/6%2� 3(%%4� )3� ,/#!4%$� &/2� 4(%� 2%15%34�� &4%2� 4(%3%� #(%#+3� 4(%

!002/02)!4%� &!8� 2%.$%2%23� !2%� ).6/+%$� 4/� 2%.$%2� 4(%� #/6%2

3(%%4� !.$� !44!#(-%.43� �)&� !.9�� ).4/� ����� �,!33� �� )-!'%3�

�(%3%� )-!'%3� !.$� !� #/--!.$� &),%� !2%� +%04� ).� 4(%� &!8� 30//,;

).'� !2%!� 5.$%2� 4(%� $)2%#4/29� /usr/spool/fax/destinations�� �(%� 42!.3;
-)33)/.� #/-0/.%.4� $%3#2)"%$� "%,/7� 7),,� 3#!.� 4()3� !2%!� !.$

3#(%$5,%� 4(%� &!8� &/2� 42!.3-)33)/.�� �!8� 2%.$%2%23� 02/6)$%$

7)4(� ��� ��/7%2� 3500/24� ������ ����� !.$� �/34�#2)04 &),%3�

!.$� !,,� ���� &),%� 490%3� 3500/24%$� "9� 4(%� ��� �-!'%� �)"2!29�

).#,5$).'� ������ ����� ������ ������  0-��  7$�� !.$�  "-� )-!'%3�

�(%� ��� �-!'%� �)"2!29� )3� $%3#2)"%$� ).� 4(%� !24)#,%� /.� 0!'%� �
�

�.� !$$)4)/.� 4/� 35"-)44).'� !.$� 2%42)%6).'� &!8%3�� /4(%2� !$-).)3;

42!4)6%� /0%2!4)/.3� 35#(� !3� !##%33� /2� -/$)&)#!4)/.� 4/� !.9� %.;

42)%3� /&� 4(%� $!4!"!3%3� !2%� !,3/� %8%#54%$� /6%2� 4(%� #/..%#4)/.

"%47%%.� 4(%� &!8� #,)%.4� !.$� 4(%� #,)%.4;#/..%#4)/.� #/-0/.%.4�

�(%� 53%2� .%%$3� 4/� "%� !� &!8� !$-).)342!4/2� 4/� 2%15%34� 35#(

/0%2!4)/.3�

�(%� %34!",)3(-%.4� /&� !� #/..%#4)/.� "%47%%.� 4(%� &!8� #,)%.4� !.$

4(%� #,)%.4;#/..%#4)/.� #/-0/.%.4� )3� -%$)!4%$� "9� 4(%� ).4%2.%4

$!%-/.� inetd�� 002/02)!4%� %.42)%3� !2%� -!$%� ).� 4(%� &),%3� /etc/ser-
vices � !.$� /etc/inetd.conf� 7(%.� ��� ��/7%2� )3� ).34!,,%$� 4/� ,%4� inetd
+./7� (/7� 4(%� #/..%#4)/.� #!.� "%� %34!",)3(%$�� �&� 4(%� ���†
�.%47/2+� ).&/2-!4)/.� 3%26)#%�� )3� 53%$�� 4(%� ���� -!34%2� 6%2;

3)/.3� /&� 4(%3%� 47/� &),%3� -534� "%� -/$)&)%$� 4/� ).#,5$%� 4(%3%

%.42)%3�

Transmission Component.� �(%� 42!.3-)33)/.� #/-0/.%.4� #/.;
3)343� /&� 4(%� 02/#%33%3� 4(!4� !2%� 2%30/.3)",%� &/2� 3#(%$5,).'

/54'/).'� &!8%3� !.$� 42!.3-)44).'� 4(%� 2%.$%2%$� )-!'%3� 4/� 4(%

&!8� -/$%-�� �(%� &!8� 3#(%$5,%2� 02/#%33� )3� 2%30/.3)",%� &/2

3#(%$5,).'�� 7(),%� 4(%� &!8� 2%.$%2%2� !.$� &!8� 42!.3-)44%2�

02/#%33%3� !2%� 2%30/.3)",%� &/2� 2%.$%2).'� !.$� 42!.3-)44).'�

�(%� &!8� 3#(%$5,%2� )3� 25.� !3� !� "!#+'2/5.$� 02/#%33�� �.,9� /.%

35#(� 02/#%33� 3(/5,$� 25.� /.� 4(%� 3934%-� /.� 7()#(� 4(%� &!8

3%26%2� )3� 25..).'�� �4� 7!+%3� 50� %6%29� -).54%� !.$� 3#!.3� 4(%� &!8

30//,).'� !2%!� 7(%2%� !,,� 4(%� 35"-)44%$� !.$� 2%.$%2%$� &!8%3� !2%

+%04�� �(%� #/--!.$� &),%� /&� %!#(� /54'/).'� &!8� #/.4!).3� 4(%

#,!33� /&� 3%26)#%� ).&/2-!4)/.� �$%&).%$� ).� 4(%� #,!33� $!4!"!3%�

4(!4� 4(%� &!8� 3#(%$5,%2� 53%3� 4/� $%4%2-).%� 7(%4(%2� !� 0!24)#5,!2

&!8� )3� %,)')",%� &/2� )--%$)!4%� 42!.3-)33)/.� /2� ./4�� �&� 4(%� &!8� )3

%,)')",%� &/2� )--%$)!4%� 42!.3-)33)/.�� 4(%� &!8� 3#(%$5,%2� #(%#+3

4/� 3%%� )&� !.9� /&� 4(%� &!8� ,).%3� 4(!4� 4(%� 53%2� )3� !54(/2):%$� 4/� 53%

!2%� &2%%�� �&� !� &2%%� ,).%� )3� &/5.$�� 4(%� &!8� 42!.3-)44%2� )3� ).6/+%$

4/� 34!24� 4(%� &!8� 42!.3-)33)/.� /.� 4(!4� ,).%�

�&� 4(%� &!8� 42!.3-)33)/.� &!),3� "%#!53%� 4(%� $%34).!4)/.� &!8� .5-;

"%2� )3� "539� /2� $/%3� ./4� !.37%2�� 4(%� &!8� 7),,� ./4� "%� %,)')",%

&/2� 2%42!.3-)33)/.� 5.4),� 4(%� Busy_Retry_Interval� /2� No_Answer_
Retry_Interval� 30%#)&)%$� "9� 4(%� #,!33� /&� 3%26)#%� &/2� 4(%� 42!.3;
-)44%$� &!8� %,!03%3�� �&� 4(%� &!8� 42!.3-)33)/.� &!),3� "%#!53%� /&

42!.3-)33)/.� %22/2�� 4(%� &!8� 7),,� ./4� "%� %,)')",%� &/2� 2%42!.3-)3;

3)/.� 5.4),� 4(%� Tx_Failed_Retry_Interval� %,!03%3�� �!8� 42!.3-)33)/.3
4(!4� &!),� !&4%2� 4(%� 35##%33&5,� 42!.3-)33)/.� /&� !� .5-"%2� /&

0!'%3� 7),,� #/.4).5%� &2/-� 4(%� &!),%$� 0!'%� 7(%.� 2%429).'

42!.3-)33)/.�� �&� 4(%� &!8� 42!.3-)33)/.� &!),52%� 2%!#(%3� 4(%� 2%;

30%#4)6%� 2%429� ,)-)4� 30%#)&)%$� "9� 4(%� #,!33� /&� 3%26)#%�� 4(%� &!8

7),,� "%� 054� ).� 4(%� 3530%.$%$� 15%5%�� �(%� 53%2� 4(%.� (!3� 4(%

/04)/.� 4/� 3%.$� )4� !'!).� 4/� 4(%� 3!-%� &!8� .5-"%2� /2� 4/� 429� !

$)&&%2%.4� &!8� .5-"%2�

† The network information service provides global administration of large network systems.
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Multimedia capability promises to enhance the communication and
presentation of information through the use of real-world data types such
as audio and video. Compact-disk-quality audio is the first of such data
types to be offered as a standard feature on all of HP’s new workstations.

�$� 	����� ��� �����!�� ����� � ��� 
�������� ���� ��� �� ��� ����

��� ��)0 +� *+)/$� ,� -# � #�+�0�+ � �(�� ,)!-0�+ � -)� �&&)0

+ �)+�$("� �(�� *&�2$("� )!� �.�$)� !$& ,� )/ +� �� ( -0)+%�� $(�)+3

*)+�-$("� �.�$)� $(�  '�$&�� ���$("� �.�$)� �(()-�-$)(,� -)� ,2,- '

!$& ,�� �(�� + �)+�$("� �(�� *&�2$("� -)�  1- +(�&� � /$� ,� &$% � -�* 

+ �)+� +,�� �� *&�2 +,�� �(�� ���,�� �$-#� -# , � ��*��$&$-$ ,

�.�$)3 (��& �� �**&$��-$)(,� ��(� ���� /)$� � �(()-�-$)(� -)� �)�3

.' (-,� +�("$("� !+)'� ,*+ ��,#  -� +)0,� �(�� �)&.'(,� -)� ��

�+�0$(",�� �+)"+�'' +,� '$"#-� ���� �.�$)� �)'' (-,� -)� -# $+

*+)"+�',�� �++)+� ' ,,�" ,� �).&�� -�% � -# � !)+'� )!� ,*)% (

' ,,�" ,�� )+�  / (� �$,-$(�-$/ � ,).(�,� -#�-� �)(/ 2� ')+ � $(!)+3

'�-$)(� -#�(� �� ,$'*& � �  *�� �$(�&&2�� ���%"+).(�� '.,$�� �).&�

� � ��� �� -)� *+ , (-�-$)(,�

�#$,� �+-$�& � � ,�+$� ,� ��� ��)0 +�,� �.�$)� !.(�-$)(�&$-2��

�**&$��-$)(� � / &)*' (-� -))&,�� �(�� �.�$)� #�+�0�+ � �(�

,)!-0�+ � �+�#$- �-.+ �

�"���� ���� 

�# � �.�$)� -))&,� *+)/$� �� $(� ��� ��)0 +� �&&)0� ., +,� -)� + 3

�)+���  �$-�� �(�� *&�2� �.�$)� ��-�� $(� �� /�+$ -2� )!� !$& � �(�� ��-�

!)+'�-,�� ��� ��)0 +� �&,)� *+)/$� ,� -))&,� !)+� �)(/ +-$("� � 3

-0  (� �.�$)� !)+'�-,�� �&&� )!� -# , � -))&,� �+ � �.$&-� )(� -# � �.�$)

&$�+�+2�� 0#$�#� � !$( ,� -# � �**&$��-$)(� *+)"+�'� $(- +!�� � -)

��� ��)0 +�,� �&$ (-�, +/ +� �.�$)� $'*& ' (-�-$)(�� �# � �**&$3

��-$)(� *+)"+�'� $(- +!�� �� &$�+�+$ ,�� 0$�" -,�� �(�� # �� +� !$& ,

�+ � �/�$&��& � -)� -#$+�3*�+-2� ,)!-0�+ � � / &)* +,� 0#)� 0$,#� -)

., � �.�$)� $(� -# $+� �**&$��-$)(,�

The Audio Editor. � �# � �.�$)�  �$-)+� $,� ��, �� )(� �����)-$!

0$�" -,� �(�� �.�$)� &$�+�+2� �alib�� !.(�-$)(,�� �# � �.�$)�  �$-)+
 (��& ,� -# � ., +� -)� + �)+��� *&�2�� �(��  �$-� �.�$)� !$& ,� $(� �

/�+$ -2� )!� !$& � �(�� ��-�� !)+'�-,�� �-� �$,*&�2,� �� 0�/ !)+'� + *3

+ , (-�-$)(� )!� -# � ��-�� -)� '�% �  �$-$("�  �,2� �(�� ,.**)+-,

��,$��  �$-$("� -�,%,� &$% � , & �-$("�� �.--$("�� �(�� *�,-$("�� �# 

'�$(� ,�+  (� !)+� -# � �.�$)�  �$-)+� $,� ,#)0(� $(� �$"�� ���

�# � �.�$)�  �$-)+� ��(� � � $(/)% �� )+� + �$,*&�2 �� �2� �&$�%$("

)(� -# � �.�$)� $�)(� )(� -# � ��� ��)0 +� ' �$�� ��+�� +)**$("� �

!$& � !+)'� -# � ��� ���� !$& � '�(�" +� )(-)� -# � �.�$)� $�)(� 0$&&

�+$("� .*� -# � �.�$)�  �$-)+� 0$-#� -# � !$& � �&+ ��2� &)�� �� �(�


���� ��� �# � �.�$)� ., +� $(- +!�� 

$(� ��� ��)0 +�� ���� �# � �.�$)

 �$-)+�� ���� �# � �.�$)� �)(-+)&

*�( &�

(a)

(b)



�8:14� ���� �-?4-<<D!)+3):,� �7=:6)4� � � � � � � ��

,1;84)A-,
� �� .14-� +)6� *-� 47),-,� 16<7� )6� )4:-),A� >1;1*4-� )=,17

-,1<7:� *A� ,:78816/� <0-� .14-� 1+76� 76<7� <0-� -,1<7:� ;+:--6


Audio Control Panel.� $0-� )=,17� +76<:74� 8)6-4� 1;� )6�  #���7<1.
16<-:.)+-� <7� /47*)4� )=,17� 8):)5-<-:;� ;=+0� );� >74=5-� )6,

7=<8=<� ,->1+-� ;-4-+<176� �;--� �1/
� *�
� �44� +778-:)<16/� )=,17

)8841+)<176;� +)6� =;-� <0-� +76<:74� 8)6-4� ;7� <0-� =;-:� )4?)A;

367?;� ?0-:-� <7� /7� <7� +76<:74� <0-;-� )<<:1*=<-;
� $0-� )=,17

+76<:74� 8)6-4� )4;7� 8:7>1,-;� )� Stop� *=<<76� <0)<� ?144� ;<78� <0-
+=::-6<� 84)A� 78-:)<176� .:75� )6A� +778-:)<16/� )8841+)<176


$0-� )=,17� +76<:74� 8)6-4� )447?;� <0-� =;-:� <7� <=:6� 5761<7:16/

76� 7:� 7..
� �761<7:16/� 16>74>-;� 41;<-616/� <7� <0-� )=,17� 168=<

;1/6)4
� �6� )� +76>-6<176)4� <)8-� :-+7:,-:�� 5761<7:16/� )447?;

<0-� =;-:� <7� 41;<-6� <7� <0-� )=,17� ;1/6)4� *-16/� :-+7:,-,
�  6� )

?7:3;<)<176� <0)<� 0);� �!� �!7?-:�� 5761<7:16/� +)6� *-� =;-,

?0-<0-:� 7:� 67<� )6A<016/� 1;� *-16/� :-+7:,-,
� �7:� -@)584-�� )

=;-:� +)6� 5761<7:� <0-� ?7:3;<)<176�;� 416-� 168=<;� .:75� )� ��

84)A-:� 7:� &�"� ->-6� ?0-6� :-+7:,16/� 1;� 67<� 16� 8:7/:-;;�

?1<07=<� =;16/� <0-� �!%� 7:� 7<0-:� ;A;<-5� :-;7=:+-;


Audio Playback.� �6� )=,17� .14-� +)6� *-� 84)A-,� *A� ;1584A
,7=*4-D+41+316/� 76� <0-� .14-�;� 1+76� 16� <0-� .14-� 5)6)/-:� 7:� 16� )6

)=,17D-6:1+0-,� 5)14� 5-;;)/-
� $0-� .14-� ?144� *-/16� 84)A16/

)++7:,16/� <7� <0-� ;-<<16/;� 7.� <0-� )=,17� +76<:74� 8)6-4
� �� .14-

+)6� )4;7� *-� 84)A-,� *A� ,:)//16/� 1<;� 1+76� .:75� <0-� .14-� 5)6)/-:

<7� <0-� ;8-)3-:� 1+76� 76� <0-� �!� &%�� .:76<� 8)6-4


Other Functionality. � �6� ),,1<176� <7� <0-� /:)801+)4� 16<-:.)+-;� <7
)=,17� .=6+<176)41<A� 5-6<176-,� )*7>-�� <0-:-� ):-� ;75-� 7<0-:

+)8)*141<1-;� ;0188-,� ?1<0� �!� �!7?-:� <0)<� ):-� )++-;;1*4-

.:75� )� +755)6,� 416-
� �6� <0-� ,1:-+<7:A� /usr/audio/bin� -@-+=<D
)*4-;� .7:� <0-� )=,17� -,1<7:� �audio_editor��� <0-� )=,17� +76<:74
8)6-4� �AudioCP��� <0-� ,7=*4-D+41+3� .=6+<176� �send_sound��� )6,� <0-
+76>-:<� )6,� )<<:1*=<-;� 8:7/:)5;� ):-� 8:7>1,-,
� $0-� +76>-:<

8:7/:)5� +76>-:<;� )=,17� .14-;� .:75� )6A� ;=887:<-,� .14-� .7:5)<�

,)<)� .7:5)<�� )6,� :)<-� )6,� 6=5*-:� 7.� +0)66-4;� <7� )6A� 7<0-:

.7:5)<� )6,� :)<-
� $0-� )<<:1*=<-;� 8:7/:)5� <-44;� ->-:A<016/� <0)<

1<� +)6� ,-<-:516-� 7:� /=-;;� )*7=<� )6A� )=,17� .14-� 16+4=,16/� .14-

.7:5)<�� ,)<)� .7:5)<�� ;)58416/� :)<-�� 6=5*-:� 7.� +0)66-4;�� ,)<)

4-6/<0�� )6,� 0-),-:� 4-6/<0


��	��� ����� �	� ���
� ���
�

�� 6=5*-:� 7.� )=,17� ,)<)� )6,� .14-� <A8-;� -@1;<� 16� <0-� 16,=;<:A

<7,)A�� 5)316/� 1<� ,1..1+=4<� .7:� )=,17� .14-;� <7� *-� ;0):-,� 16� )

0-<-:7/-6-7=;� -6>1:765-6<


$0-� 4)+3� 7.� ;<)6,):,;� .7:� )=,17� 1;� +=::-6<4A� *-16/� ),,:-;;-,

*A� /:7=8;� ;=+0� );� <0-� ���� ��6<-:)+<1>-� �=4<15-,1)� �;;7+1)D

<176�
� $01;� 7:/)61B)<176� )6,� 7<0-:;� ):-� <:A16/� <7� ,->-478

;<)6,):,;� ;7� <0)<� ;75-,)A� <0-:-� ?144� *-� )� +4-):-:� 81+<=:-� );

<7� 07?� <7� ;<7:-� )=,17� 16.7:5)<176� 16� )� .7:5)<� <0)<� 1;� )++-;;1D

*4-� <7� ->-:A76-� )6,� +)6� *-� -);14A� 16+7:87:)<-,� ?1<0� 7<0-:

);8-+<;� 7.� 5=4<15-,1)


�6� <0-� 5-)6<15-�� ?-� +07;-� <7� ;=887:<� <?7� 7.� <0-� -@1;<16/

.14-� .7:5)<;� )6,� <7� ,->-478� +76>-:;176� =<141<1-;� <0)<� )447?� =;

<7� ;=887:<� ;)58416/� :)<-;�� ,)<)� .7:5)<;�� )6,� *A<-� 7:,-:16/

5-<07,;� <0)<� ):-� 67<� ;=887:<-,� ,1:-+<4A� *A� 7=:� )=,17�

0):,?):-


File Format. � �� .14-� .7:5)<� 1;� )� ;<:=+<=:-� 16� ?01+0� <0-:-� 1;� 16.7:D
5)<176� )*7=<� <0-� ,)<)� );� ?-44� );� <0-� ,)<)� 1<;-4.
� $01;� 16.7:5)D

<176� 5)A� :-;1,-� -@+4=;1>-4A� 16� )� 0-),-:� )<� <0-� *-/16616/� 7.

<0-� .14-� 7:� 5)A� *-� 16<-:;8-:;-,� 16� C+0=63;�� <0:7=/07=<� <0-

.14-
� �6� <0-� 4)<<-:� +);-�� 1<� 1;� 87;;1*4-� <0)<� 764A� +-:<)16� <A8-;� 7.

+0=63;� ):-� 8-:<16-6<� <7� )=,17


!-:<16-6<� 16.7:5)<176� .7:� )=,17� .14-;� 16+4=,-;� <0-� ;)58416/

:)<-�� ,)<)� .7:5)<�� 6=5*-:� 7.� +0)66-4;�� +758:-;;176� <-+0D

619=-�� )6,� 6=5*-:� 7.� ;)584-;
� #75-<15-;� <0-:-� 1;� ),,1<176)4

16.7:5)<176� ;=+0� );� 4778� 8716<;� 7:� -,1<� 5):3-:;


$0-� <?7� )=,17� .14-� .7:5)<;� ?-� +07;-� <7� ;=887:<� 16+4=,-

�1+:7;7.< � "����')>-.7:5�� ?01+0� 1;� +0=63D*);-,�� )6,� <0-
�-($�#=6� )=,17� .7:5)<�� ?01+0� 1;� )� .14-� 0-),-:� .7447?-,� *A

,)<)


'-� )4;7� ;=887:<� )=,17� .14-;� <0)<� +76<)16� 764A� <0-� :)?� ;)5D

84-;
� �4<07=/0� <01;� 1;� )� 878=4):� 5-<07,� 7.� ;<7:16/� )=,17� ,)<)

)6,� 1<� +)6� *-� =;-.=4� 16� )� 0-<-:7/-6-7=;� -6>1:765-6<�� ?-

:-+755-6,� =;16/� )� .14-� .7:5)<� ?1<0� )� 0-),-:� ?0-6->-:� 87;D

;1*4-� *-+)=;-� <0-� )<<:1*=<-;� 7.� <0-� )=,17� ,)<)� +)667<� *-

,-<-:516-,� .:75� <0-� ;)584-;� <0-5;-4>-;


Data Format.� �)<)� .7:5)<� ,-.16-;� <0-� 5-<07,� 16� ?01+0� )=,17
;)584-;� ):-� ;<7:-,
� $0-� 57;<� *);1+� 5-<07,� 1;� 416-):� !��

�8=4;-� +7,-� 57,=4)<176�
� $0-� ;1/6-,� )5841<=,-� 7.� <0-� )=,17

?)>-.7:5� 1;� 9=)6<1B-,� )<� .1@-,� 16<-:>)4;� 7.� <15-
� �)+0� ;<-8

7.� <0-� 9=)6<1B)<176� 0);� -9=)4� ;1B-
� $01;� .7:5)<� 1;� >-:A� -);A

<7� ?7:3� ?1<0� )6,� 1;� 8:-.-::-,� *A� 57;<� )=,17� -,1<16/� )6,

51@16/� :7=<16-;
�  6-� 7.� <0-� .7:5)<;� <0)<� 7=:� )=,17� 0):,?):-

;=887:<;� 1;� <0-� �D*1<� 416-):� !���� ?01+0� 1;� =;-,� *A� +758)+<

,1;3;� )6,� 1;� 878=4):� 76� %��(�D;A;<-5D*);-,� ?7:3;<)<176;


�6� =6;1/6-,� >-:;176� 7.� �D*1<� 416-):� !��� 1;� >-:A� 878=4):

)576/� �)+16<7;0� )6,� !�� =;-:;� *-+)=;-� 16;<-),� 7.� 0)>16/� )6

)5841<=,-� :)6/-� 7.� 	��� <7� ����� =6;1/6-,� �7:� 7..;-<�� �D*1<

416-):� 0);� )6� )5841<=,-� :)6/-� 7.� �� <7� ���
� �44� ;)584-;� ):-

7..;-<� *A� ��
� �7:� -@)584-�� ;14-6+-�� ?01+0� 1;� 67:5)44A

9=)6<1B-,� );� ��� 1;� :-+7:,-,� );� ��


'-� )4;7� ;=887:<� <0-� ���$$� ��6<-:6)<176)4� �76;=4<)<1>-

�7551<<--� .7:� $-4-8076-� )6,� $-4-/:)80�� �D4)?� )6,� �D4)?

;<)6,):,;
� $0-;-� ):-� +758)6,-,� !��� .7:5)<;
� �6� <0-;-� .7:D

5)<;� <0-� ;<:)1/0<.7:?):,� 416-):� ;+)4-� 1;� :-84)+-,� ?1<0� )� *);-D

-1/0<� 47/):1<051+� ;+)4-� ;=+0� <0)<� <0-:-� ):-� ;5)44� ;<-8� ;1B-;� )<

47?� ;1/6)4� 4->-4;� )6,� 4):/-� ;<-8� ;1B-;� )<� 01/0� ;1/6)4� 4->-4;


$0-� :-;=4<� 1;� )� *-<<-:� ;1/6)4D<7D671;-� :)<17� )6,� <0-� )*141<A� <7

:-8:-;-6<� <0-� ,A6)51+� :)6/-� 7.� �D*1<� 7:� �D*1<� ;)584-;� ?1<0

764A� �� *1<;
� �D4)?� )6,� �D4)?� *7<0� ;8-+1.A� �D*1<� ;)584-;� )<

����� ;)584-;� 8-:� ;-+76,
� �D4)?� 1;� >-:A� +75576� 76� %��(D

;A;<-5D*);-,� ?7:3;<)<176;
� �6� 7>-:>1-?� 7.� <0-� �D4)?� )6,

�D4)?� ,)<)� .7:5)<;� 1;� 8:7>1,-,� 76� 8)/-� ��


Sample Rate.� $0-� ;)584-� :)<-� :-.-:;� <7� <0-� 6=5*-:� 7.� ,1/1<)4
;)584-;� =;-,� <7� :-8:-;-6<� 76-� ;-+76,� 7.� )6)47/� )=,17
� $0-

/:-)<-:� <0-� 6=5*-:� 7.� ;)584-;�� <0-� 57:-� )++=:)<-4A� <0-

)=,17� ;1/6)4� ?144� *-� :-8:7,=+-,
� �� ;)584-� :)<-� 7.� �� 3�B

������ ;)584-;�;�� +)6� :-8:7,=+-� 0=5)6� >71+-� ?1<0� ),-9=)<-

+4):1<A�� *=<� 1<� ,7-;� )� >-:A� 877:� 27*� 76� 5=;1+
� �7:� 5=;1+�� ��


3�B� ������� ;)584-;�;�� ?7:3;� ?-44
� $0-� 5=;1+� 76� )44� +75D

8)+<� ,1;3;� 1;� :-+7:,-,� )<� <01;� ;)584-� :)<-
� �1/1<)4� )=,17� <)8-;

���$�� 0)>-� )� ��D3�B� ;)584-� :)<-�� 8:7,=+16/� ;41/0<4A� *-<<-:

)=,17� 9=)41<A
� $0-� )=,17� 0):,?):-� �,-;+:1*-,� 4)<-:�� ;=887:<;

)44� 7.� <0-;-� ;)584-� :)<-;� 84=;� )� .-?� 7<0-:;


$0-� ;)58416/� :)<-� 1;� )4;7� ;=*2-+<� <7� <0-� �A9=1;<� +:1<-:176�

?01+0� ,1+<)<-;� <0)<� <0-� ;)58416/� :)<-� 5=;<� *-� )<� 4-);<� <?1+-

<0-� :)<-� 7.� <0-� 01/0-;<� .:-9=-6+A� *-16/� :-+7:,-,
� �1/0-:

.:-9=-6+1-;� ?144� <A81+)44A� *-� .14<-:-,� 7=<� *A� <0-� :-+7:,16/

0):,?):-




��� � � � � � � �)+#%� ���
� ��0%�--3���$�+�� �(.+'�%


���� �� � %#�'-�,�+/�+� �+�"#-��-.+��  (+� -"�� �.�#(� ,( -0�+��

Audio Application

(e.g., Audio Control Panel
and Audio Editor)

Audio Widgets
OSF/Motif Widgets

Network Services

Client

LAN

Network Services

Server

Audio Server

Audio Driver

Î
Î

MicrophoneEarphones

Xlib Alib

Multiple Channels.� �%-"(.!"� �.�#(�  #%�,� 0#-"� &(+�� -"�'� -0(

�"�''�%,� �(� �1#,-�� &(,-� �+�� �#-"�+� &('(� �('�� �"�''�%�� (+

,-�+�(� �-0(� �"�''�%,��� �"�� -0(� �"�''�%,� #'� �� ,-�+�(�  #%�� �+�

-2)#��%%2� #'-�+%��/��� ('� �� ,�&)%�� �2� ,�&)%�� ��,#,�� �"#,

&��',� -"�+�� 0#%%� ��� �� ,�&)%��  (+� -"�� %� -� �"�''�%��  (%%(0��

�2� ('��  (+� -"�� +#!"-��  (%%(0��� �2� -"�� '�1-� ('��  (+� -"�� %� -

�'�� ,(� ('�

Byte Ordering.� �'�� )+(�%�&� 0#-"� ,.))(+-#'!�  #%�,� ��+(,,� �

"�-�+(!�'�(.,� �'/#+('&�'-� #,� -"�-� -"�� �2-�� (+��+#'!� ( � -"�

%(��%� "�+�0�+�� &�2� ��� �#  �+�'-�� �'� (.+� �.�#(� ,-+.�-.+�� 0�

,.))%2� #' (+&�-#('� ��(.-� -"�� �2-�� (+��+#'!� ( � -"�� �.�#(

"�+�0�+�� �(''��-��� -(� -"�� ,2,-�&�� �' (+-.'�-�%2�� -"�+�� #,� '(

��,2� 0�2� -(� ��-�+&#'�� -"�� �2-�� (+��+#'!� ( � -"�� �.�#(� ��-�� #'

��  #%�� -"�-� #,� #&)(+-���  +(&� �%,�0"�+��� �"�+� (+�� 0�� �+�

 (+���� -(� &�$�� �,,.&)-#(',�� ��� �,,.&�� �%%� �������/� (+&

 #%�,� .,�� %��,-3,#!'# #��'-3�2-�3 #+,-� (+��+� �'�� -"�-� �%%� (-"�+

 #%�,� .,�� &(,-3,#!'# #��'-3�2-�3 #+,-� (+��+�� �"#,� �))%#�,� �/�'� -(

-"��  #%�,� �+��-��� �2� (.+� �.�#(� -((%,�

�������������� ����������

�"�� �.�#(� ,2,-�&� ,( -0�+�� .,�,� �� �%#�'-�,�+/�+� �+�"#-��-.+�

-"�-� #,� &(��%��� � -�+� -"�� �� �#'�(0� �2,-�&� �,��� �#!�� 	��� �"�

�%#�'-� ,#��� )+(/#��,� �� �(',#,-�'-� #'-�+ ���� -(� �))%#��-#('� )+(3

!+�&,� �'�� "�'�%�,� -"�� �(''��-#('� -(� -"�� ,�+/�+�� 0"#�"� &�2

��� %(��%� (+� +�&(-��� �"�� ,�+/�+� ,#��� )+(/#��,� �� �(',#,-�'-

#'-�+ ���� -(� -"�� �%#�'-� ,#���� "�'�%�,� �('-+(%� ( � -"�� �.�#(

��/#���� �'�� )�+ (+&,� ��-�� ����

�"�� �.�#(� ,�+/�+� �aserver�� #'-�+ ���,� &.%-#)%�� �%#�'-,� -(� -"�

�.�#(� "�+�0�+��� �%%(0#'!� ,#&.%-�'�(.,� )%�2� �'�� +��(+��

*.�.#'!� ( � &.%-#)%�� )%�2� �'�� +��(+�� -+�',��-#(',�� )+#(+#-2

)+��&)-#('�� �'�� �2'�&#�� �.  �+#'!�

�"�� �.�#(� ,�+/�+� �%,(� ,.))%#�,� #' (+&�-#('� -(� -"�� �%#�'-� ,#��

��(.-� -"�� �--+#�.-�,� ( � -"�� �(''��-��� �.�#(� "�+�0�+��� �"�

�.�#(� %#�+�+2� )+(/#��,� -"�� ��)��#%#-2� -(� �('/�+-� /�+#(.,� �.�#(

�--+#�.-�,� -(� ('�,� -"�-� �+�� ,.))(+-��� �2� -"�� �(''��-��� "�+�3

0�+��� �"�+� (+��� -"�� "�+�0�+�� �--+#�.-�,� �,�&)%#'!� +�-�,�

��-��  (+&�-,�� �2-�� (+��+#'!�� �-���� �(� '(-� '���� -(� ��� -"�� ,�&�

('� -"�� �%#�'-� �'�� -"�� ,�+/�+�

�������� ���� ����������� 	���������

�#'��� (.+� �.�#(� ,( -0�+�� ,.�,2,-�&� #,� �%(,�%2� &(��%��� � -�+

-"�� �� �#'�(0� �2,-�&� �'�� �����(-# �� 0�� )+(/#��� �� %#�+�+2�

�� ,�+/�+�� 0#�!�-,�� �'�� �� -((%$#-� -"�-� �+�� /�+2� ,#&#%�+� -(� -"�#+� �

�(.'-�+)�+-,�� �"�'� �))+()+#�-��� 0��  (%%(0��� -"�� �� �('/�'3

-#(',� #'� (.+� #&)%�&�'-�-#('� ( � -"�� /�+#(.,� �(&)('�'-,�� �(+

�1�&)%��� -"�� '�&#'!� �('/�'-#('��  .'�-#('� �+!.&�'-� �('/�'3

-#('�� �'�� �/�'-� �'�� �++(+� "�'�%#'!� ( � -"�� �.�#(� %#�+�+2� �%%

 (%%(0� -"�� �('/�'-#(',� .,��� #'� �%#��� �'� �))%#��-#('� ��/�%3

()�+� 0"(� #,�  �&#%#�+� 0#-"� �� �'�� �����(-# � ,"(.%��  #'�� #-

��,2� -(� #'�(+)(+�-�� �.�#(�  .'�-#('�%#-2�

�"�� �.�#(� ,�+/�+� "�'�%�,� -"�� #'-�+ ���� -(� -"�� �.�#(� �+#/�+
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An analog audio signal is continuous in time and amplitude (Fig. 1a). In contrast, a
digital audio signal is discrete in time and amplitude. An analog-to-digital converter
is used to convert an analog audio signal to digital format. This conversion con-
sists of two separate steps: sampling and quantization. Sampling converts the
analog signal from continuous time to discrete time by capturing the value of the
analog signal at regular intervals in time. Theoretically, the sampled signal only
has a value at those sampling times. Fig. 1b shows the sampled version of the
signal in Fig. 1a.

The process of quantization maps each sample value to a number. These num-
bers are represented with a fixed number of bits, giving them limited precision. The
quantization process picks the number that best approximates the amplitude of the
sample. Essentially, each step in the digital code represents a quantum of increase
(or decrease) in the amplitude. Hence the name, quantization. Fig. 1c shows the
signal after quantization, along with the digital codes assigned to each quantiza-
tion level. A digital audio stream is simply a sequence of such digital codes. Al-
though Fig. 1c shows only a few quantization levels, actual implementations use
thousands of levels.

The most straightforward form of quantization uses fixed-size quanta of amplitude.
In other words, each step in the digital code represents the same step size in
amplitude. In this scheme, the mapping from amplitude to digital codes can be
represented with a linear function (known as linear quantization). Fig. 2a shows a
linear mapping function.

A-law and �-law define a kind of mapping in which the digital code is roughly equal
to the logarithm of the amplitude. Although both laws use the same basic idea, the
actual mapping equations are somewhat different in the two laws. Also, to simplify
the conversion to or from linear quantization, a piecewise linear approximation is

Fig. 1. The stages of converting an audio analog signal from analog to digital format. 
(a) Original analog signal. (b) Sampled version of the analog signal. (c) Quantization levels
assigned to the sample points.

Time

Quantization
Levels

Am
pl

itu
de

(a)

Am
pl

itu
de

Time

(b)

Codes +1

(c)

+2 +1 –1 –1 –2 –1 +2 +2 –1 –1

Fig. 2. Methods of quantization. (a) Linear mapping, or linear quantization. (b) Logarithmic
mapping function and its piecewise linear approximation.
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used. Fig. 2b shows a logarithmic mapping function and its piecewise linear
approximation.

Telephone companies use A-law and �-law to carry long distance conversations
because these formats save bandwidth. For telephone conversations, signal
strength may vary as much as 30 dB because some callers have softer voices
than others, or some microphones are more sensitive than others. It is necessary
to maintain a 35-dB signal-to-noise ratio (SNR) over the entire range. With linear
mapping, quantization noise remains independent of the amplitude level, so one
must design for 65-dB signal-to-noise ratio (30 dB + 35 dB) to meet the require-
ments. As the signal strength varies over the 30-dB dynamic range, the SNR
varies between 35 dB and 65 dB. This solution delivers a higher SNR than re-
quired at most amplitudes to meet the SNR requirement at minimum amplitude.
The price for exceeding the SNR specification in a linear mapping scheme is that
12 bits per sample would be required. However, using A-law or �-law, 35-dB sig-
nal-to-noise ratio can be maintained over a 30-dB amplitude range with just eight
bits. This works because logarithmic mapping has the property that larger signal
amplitudes result in larger quantization steps. Thus, quantization noise is propor-
tional to the amplitude, maintaining a reasonable SNR across a broad dynamic
range. This is a more efficient way to use the quantization levels, making eight bits
per sample adequate. Thus, the use of A-law or �-law results in a 33% reduction
in telephone audio transmission. The same benefits are realized in computer
audio.

The differences between A-law and �-law are minimal. The U.S.A., Canada, and
Japan use �-law for telephone transmission, whereas most other countries use
A-law for telephone transmission. While A-law is somewhat easier to implement,
�-law provides slightly better quality at low amplitudes. Note that A-law and �-law
work well with voice audio only. For high-fidelity music reproduction, linear mapping
with 16 bits per sample is typically used.
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Combining video with the computing power of a workstation adds an extra
level of interpretation, detail, and perception to information seen and
manipulated on a workstation desktop.
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Providing a multimedia email facility required that the well-established
processes of creating, sending, receiving, printing, and replying to email
messages be maintained and applied to messages containing multimedia
objects.
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† Unless stated otherwise references to vuepad in the rest of this article will be referring to the
new version of the program.
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† The HP VUE file typing mechanism provides the capability to define classes of files. For 
example, it can define all files ending with .tif to be of class TIFF.
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The MIME extension (RF 1341) to the basic internet mail standard RFC 822
created the following new header fields:

• MIME Version. This field is used to specify a version number that declares a
message conformant with the MIME standard

• Content Type. This field is used to specify the type and subtype of data in the body
of a message and to specify the complete encoding of such data

• Content Transfer Encoding. This field is used to specify auxiliary encoding applied
to data to allow it to pass through mail transports having data or character set
limitations

• Content Identifier and Content Description. These fields are used to further describe
data in the body of the message.

Content Types
MIME enumerates precisely seven valid content types and requires that any addi-
tions to this set be specified in a new, similarly formal document. This restriction is
a major change from RFC 1049, which allowed for much freer definition of new
content types. Instead, the new mechanism for extensions is to define new sub-
types of established content types. In general, implementors are required to regis-
ter new subtypes with the Internet Assigned Numbers Authority (IANA) to avoid
name conflicts. (An exception is private subtypes beginning with the letter X, which
can be used freely and without registration.)

The seven defined content type values are:
• Text. This is the default content type. The default subtype is plain text. This

content type has a charset attribute that has the default value us-ascii.
• Image. This content type is for still images. Subtypes are image format names

(e.g., image/gif and image/jpeg).
• Audio. This content type is for audio information. Subtypes are audio format

names. For example, audio/basic denotes single channel 8000-Hz �-law audio
data.

• Video. This content type is for video frames. Subtypes correspond to video format
names such as video/mpeg.

• Message. This content type is used to encapsulate an entire RFC 822 format
message. For example, it can be used in forwarding or rejecting mail. The stan-
dard defines two subtypes of message: message/partial, which can be used to break
a large message into several pieces for transport so that they can be put back
together automatically on the other end, and message/external-body, which can be
used to pass a very large message body by reference, rather than including its
entire contents.

It should be noted that a message with a message content type can contain a
message that has its own, different content-type field, meaning that the message
structure can be recursive.

• Multipart. This content type is used to pack several parts, of possibly differing
types and subtypes, into a single RFC 822 message body. The content-type field

specifying a multipart type also includes a delimiter, which is used to separate
each consecutive body part. Each body part is itself structured more or less as an
RFC 822 message in miniature, possibly containing its own content-type field to
describe its type. Subtypes of multipart types are specifically required to have the
same syntax as the basic multipart type, guaranteeing that all implementations
can successfully break a multipart message into its component parts. An expected
use of multipart subtypes is to add further structure to the parts and to permit a
more integrated structure of multipart messages among cooperating user agents.

• Application. This content type is for most other kinds of data that do not fit into any
of the above categories, such as list servers, mail-based information servers, and
PostScript.

A separate part of the content-type header field can be used to convey supple-
mental information that may be either optional or required, depending on the con-
tent type. Such parameters are given in keyword = value format, and are used, for
example, to convey information about character sets for text objects. Thus, the
default message type for internet mail can be given a MIME content type of:

Content-type: text/plain; charset=us-ascii

Content Transfer Encoding
If internet mail transport (SMTP, as described by RFC 821) is ever upgraded to
permit arbitrary binary data of unlimited line length in message bodies, the issue of
encoding a message for transport will go away. However, even those who advo-
cate such changes to SMTP generally recognize that they will be slow in coming.
In the interim, there is wide perception that a standard mechanism for encoding
arbitrary binary data for mail transport is needed.

The content transfer encoding header field can be used to specify the encoding
technique used to render binary data in short lines of seven-bit data. After much
debate, the working group settled on two encodings, which may be used inter-
changeably. One of them, the base-64 encoding, encodes each three bytes of
binary data as four bytes of 7-bit data, using a base-64 alphabet selected for
maximum portability across SMTP implementations, including ASCII to EBCDIC
gateways. The other encoding scheme, quoted-printable, is a less efficient repre-
sentation that preserves nearly all 7-bit ASCII characters as themselves. It is
expected that base-64 will be preferred for genuine binary data, while quoted-print-
able will be preferred for data that is largely U.S. ASCII, but has scattered non-
ASCII characters within it. In particular, this may be the preferred encoding for
textual email in the national-use variants of ASCII, ISO 8859-X.

If the content transfer encoding field appears in the RFC 822 message header, it
refers to the body of the message. If it appears in the header area of one part of a
multipart message, it refers to the body area of that part only. The content transfer
encoding field is prohibited when the content-type field has a value of multipart or
message. This is necessary to prevent nested encodings.
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Level 3 (MIME File)

X-Vue-Mime-Level:3
Content-Type: multipart/mixed;

boundary = foo
Mime-Version:1.0
Subject: Visual Test

--foo
Content-type:text/plain

Here’s a Picture of a Toy
--foo
Content-type:image/gif
Content-transfer-encoding:base64

\\\LnNuZAAAABj/////AAAAAQAAH-
OAAAABae7u////9nZpbv/2dnZ2////-
dml2bv/2bvb/dv92

--foo
Content-type:text/plain

Can You Guess What It’s Used For??
--foo--

.gif Image File

vuemime

• Parse as multipart mixed.
• Handle text inline.
• Convert to base-64 and save

into temporary file in
external-body format.

Level 2 (External-Body Format)

X-Vue-Mime-Level:2
Content-Type: multipart/mixed;

boundary = foo
Mime-Version:1.0
Subject: Visual Test

--foo
Content-type:text/plain

Here’s a Picture of a Toy
--foo
Content-type:message/external-body;

access-mode = local-file;
filename = /usr/tmp/aa.gif

Content-type:image/gif

--foo
Content-type:text/plain

Can You Guess What It’s Used For??
--foo--

(a)

Level 2 (External Body Format)

X-Vue-Mime-Level:2
Content-Type: multipart/mixed;

boundary = foo
Subject: Visual Test

--foo
Content-type:text/plain

Here’s a Picture of a Toy
--foo

Content-type;message/external-body
access-mode = local-file;
filename = /usr/tmp/aa.gif

Content-type:image/gif

--foo
Content-type:text/plain

Can You Guess What It’s Used For??
--foo--

.gif Image File

vuemime

• Unroll MIME notation.
• Replace external references in

MIME format with simple one-
line syntax.

Level 1 (Tagged Format)

Subject: Visual Test

Here’s a Picture of a Toy

_mmtag image/gif/usr/tmp/aa.gif

Can You Guess What It’s Used For??

(b)

Level 1 (Tagged Format)

Subject: Visual Test

Here’s a Picture of a Toy

_mmtag image/gif /usr/tmp/aa.gif

Can You Guess What It’s Used For??

Tag

.gif Image File

Level 0
(Raw Data File)

vuepad

• Use HP VUE typing on file name to
determine icon and action.

• Replace tag reference with icon.
• If user double-clicks icon, use HP

VUE action to run viewer on raw
data file.

Subject: Visual Test

Here’s a Picture of a Toy

Double-click here to View

Can You Guess What It’s Used For??

(c)
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)250$7�� %87� 7+,6� /(9(/� &28/'� %(� 86()8/� ,1� $7� /($67� 7:2� 6,78$?

7,216�� �,567�� /(9(/?�� )250$7� &28/'� *5($7/<� 5('8&(� 7+(� 6,=(� 2)� $

0(66$*(� %<� 127� 6(1',1*� 7+(� $&78$/� &217(176� 2)� 620(7+,1*

/,.(� $� 9,'(2� &/,3�� �1� 7+,6� &$6(�� 7+(� 9,'(2� ,1)250$7,21� ,6� 127

6(17� 817,/� $1'� 81/(66� 7+(� 5(&(,9(5� :,6+(6� 72� 9,(:� 7+(� 9,'(2�

 +(� 27+(5� ,03257$17� 86(� 2)� /(9(/?�� ),/(� )250$7� ,6� 72� 3529,'(� $

>+27� /,1.�� 72� 7+(� &855(17� 9(56,21� 2)� 620(� '$7$�� �25� ,167$1&(�� $

0(66$*(� 0,*+7� &217$,1� $1� (;7(51$/?%2'<� 5()(5(1&(� 72� 620(

'$7$� 7+$7� ,6� 83'$7('� +285/<��  +(� 5(&(,9(5� 2)� 7+(� 0(66$*(

:28/'� 6((� 9$/,'� '$7$� $7� 7+(� 7,0(� 7+(� 0(66$*(� ,6� 5($'�� ,167($'

2)� 7+(� '$7$� $6� 2)� 7+(� 7,0(� 7+(� 0(66$*(� :$6� 6(17�

• �(9(/� ���  +,6� ,6� $� ����� ),/(�� �//� 5()(5(1&(6� 72� (;7(51$/� 08/7,?

0(',$� '$7$� ),/(6� $5(� 5(3/$&('� %<� (1&2'('� '$7$�� �((� 7+(

/(9(/?�� ),/(� 5(35(6(17$7,21� ,1� �,*�� $�

• �(9(/� ��  +,6� ,6� $� ����� ),/(� :,7+� $1� 287*2,1*� 0$,/� $''5(66

$1'� +($'(5� ,1)250$7,21� �)520� 7+(� 0$,/� 86(5� $*(17�� 35(3(1'('

72� ,7�� �7� 7+,6� /(9(/� 7+(� '$7$� ),/(� ,6� 5($'<� 72� %(� 75$163257('� 72

7+(� 1(7:25.� 6(59,&(6�

Vuemime� $&&(376� &200$1'� /,1(� 237,216� 72� 75$16)250� '$7$� ,1
(,7+(5� ',5(&7,21� $1'� %(7:((1� $1<� /(9(/6� )520� 	� 72� ��� �(9(/� � ,6

*(1(5$7('� 62/(/<� %<� 7+(� 0$,/� 86(5� $*(17� �mmsend�� )25� 287*2,1*
0$,/��  +(� ��� ��2:(5� &20321(17� �vuepad�� 6,03/<� ,1',&$7(6� 72
vuemime� 21� 7+(� &200$1'� /,1(� 7+(� /(9(/� 2)� 7+(� ),/(� %(,1*� 75$16?
)250('� $1'� 7+(� /(9(/� 72� :+,&+� ,7� ,6� 72� %(� )250$77('�

Vuemime� *(1(5$7(6� 21/<� %$6(?�� (1&2'('� '$7$� :+(1� *2,1*
)520� $� /(9(/?�� �25� /2:(5?/(9(/�� ),/(� 72� $� /(9(/?�� ������� ),/(

(9(1� 7+28*+� ,7� &$1� $&&(37� 27+(5� 7<3(6� 2)� (1&2'('� '$7$� :+(1

*2,1*� )520� $� /(9(/?�� ),/(� 72� $� /2:(5� /(9(/�� �/62�� vuemime� 21/<
*(1(5$7(6� )/$7� 08/7,3$57� $1'� 0,;('� /(9(/?�� $1'� /(9(/?�� 0(6?

6$*(6� (9(1� 7+28*+� ,7� &$1� $&&(37� $1'� ',*(67� �9,$� metamail�
1(67('� /(9(/?�� 0(66$*(6� *(1(5$7('� %<� $� 121?��� ��2:(5

����� 6<67(0�

Mimetypes.�  5$16)250$7,21� 72� $1'� )520� 5$:� '$7$� %<� vuemime� ,6
&21752//('� %<� $� ),/(� &$//('� mimetypes��  +(� mimetypes� ),/(� ,6� $
&5266� %(7:((1� metamail�6� mailcap� ),/(6� $1'� ��� "!��6� ),/(?7<3(
'(),1,7,21� ),/(6��  $%/(� �� 6+2:6� 7+(� &217(176� 2)� 7+(� mimetypes
),/(� 6833/,('� :,7+� ��� ��2:(5� 
�	�

Vuemime� 86(6� 7+(� '$7$� ,1� 7+(� ),567� &2/801� 72� 0$3� /(9(/?	� �5$:
'$7$�� ),/(6� 72� 7+(� &217(17� 7<3(� )25� ),/(6� 7+$7� $5(� %(,1*� 75$16?

)250('� 72� $� +,*+(5� /(9(/��  +(� 7+,5'� &2/801� ,6� 7+(� &217(17?7<3(

9$/8(� ,16(57('� ,1� ),/(6� 2)� /(9(/� 
� $1'� $%29(�� �25� /(9(/?
� ),/(6

$1'� $%29(� 7+$7� $5(� %(,1*� 75$16)250('� 72� /(9(/?	� ),/(6�� 7+(

&2/801� �� (175<� $662&,$7('� :,7+� $� 3$57,&8/$5� &217(17� 7<3(� ,6

86('� 72� '(7(50,1(� 7+(� ),/(� 1$0(� (;7(16,21� 72� %(� $33/,('� 72

7+(� 1(:� 5$:� '$7$� ),/(�

������	�

�85� 08/7,0(',$� (0$,/� 352-(&7� ,6� $1� (;$03/(� 2)� $� +,*+/<

/(9(5$*('� ())257� 7+$7� &20%,1('� (;,67,1*� %/2&.6� 2)� )81&7,21?

$/,7<�� 620(� 02',),&$7,216�� $1'� 1(:� ##*/8(�� 72� 0((7� $� 0$5.(7

1(('� 48,&./<�

Table I
Contents of the HP MPower Mimetypes File

Search Pattern
for Raw Data

Files

File Extension
for New Raw

Data Files

Content-Type Value

.*\.xwd %s.xwd image/x-xwd

.*\.xd %s.xd image/x-xwd

.*\.tif %s.tif image/x-tiff

.*\.tiff %s.tiff image/x-tiff

.*\.eps %s.eps image/x-eps

.*\.pcl %s.pcl image/x-pcl

.*\.gif %s.gif image/gif

.*\.jpg %s.jpg image/jpeg

.*\.jpeg %s.jpeg image/jpeg

.*\.pm %s.pm image/x-xpm

.*\.xpm %s.xpm image/x-xpm

.*\.bm %s.bm image/x-xbitmap

.*\.xbm %s.xbm image/x-xbitmap

.*\.bmf %s.bmf image/x-bmf

.*\.ps %s.ps application/PostScript

.*\.txt %s.txt text/plain

.*\.au %s.au audio/basic

.*\.l16 %s.l16 audio/x-Linear16

.*\.l8 %s.l8 audio/x-Linear8

.*\.lo8 %s.lo8 audio/x-Linear-8Offset

.*\.wav %s.wav audio/x-microsoft-RIFF

.*\.snd %s.snd audio/x-NeXT

.*\.u %s.u audio/x-MuLaw

.*\.al %s.al audio/x-ALaw

.*\.Z %s.Z application/x-compress

.*\.tar %s.tar application/x-tar

.*\.unk %s.unk application/octet-stream

��
����������

 +(� 08/7,0(',$� 0$,/� 7($0� 2))(5� $� 63(&,$/� 7+$1.6� 72� �$%(

�(*('?�29�� $� )250(5� ��� (1*,1((5�� )25� ',6&29(5,1*� 7+(� /(9(5?

$*(� 3266,%,/,7,(6� ,1� 7+(� ����� ,17(51(7� 67$1'$5',=$7,21� ())2576�

HP-UX is based on and is compatible with UNIX System Laboratories’ UNIX* operating system.
It also complies with X/Open’s* XPG3, POSIX 1003.1 and SVID2 interface specifications.

UNIX is a registered trademark of UNIX System Laboratories Inc. in the U.S.A. and other countries.

X/Open is a trademark of X/Open Company Limited in the UK and other countries.

PostScript is a trademark of Adobe Systems Incorporated which may be registered in certain
jurisdictions.
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<!entity versionGraphic FILE ”bike.bm”>

<metainfo>

 <title>Helpdemo (Sample Application)
 <copyright>

       <graphic entity=versionGraphic><term nogloss|Helpdemo|, Version 1.0

       <image>
       &copy; Copyright Hewlett-Packard Company 1992
       All Rights Reserved.
       <\image>

       !!This program is for demonstration purposes only! !!

 <abstract>This online help volume is used with the ‘helpdemo’ program
           that demonstrates how to use the HP Help System in an OSF/Motif
            application.

<\metainfo>

<hometopic>Helpdemo Help Information
              <idx|introduction|

This is the home topic. This is the top level of your helpdemo
help information.

Choose one of the following links to find out more about the helpdemo
program.

<list bullet>
  * <xref chap1ID>
  * <xref chap2ID>
<\list>

<chapter id=chap1ID>An Application Help System

<list bullet>
  * <xref onApplicationMenu>
  * <xref sampleBtnOne>
  * <xref sampleBtnTwo>
<\list>

<s1 id=sampleBtnOne>Button One Help

Here’s the help text for our sample button one.

<s1 id=sampleBtnTwo>Button Two Help

Here’s the help text for our sample button two.

<s1 id=onApplicationMenu>Introducing Helpdemo

This is the topic displayed by choosing On Application from the Help menu.

<chapter id=chap2ID> Controlling The Application

The following links demonstrate how the HP Help System can control the
hosting application.

<list bullet>
  * <link hyperlink=”100” type=AppDefined> Move the window UP <\link>
  * <link hyperlink=”101” type=AppDefined> Move the window DOWN <\link>
  * <link hyperlink=”102” type=AppDefined> Move the window LEFT <\link>
  * <link hyperlink=”103” type=AppDefined> Move the window RIGHT <\link>
<\list>

Note: The text contained in the brackets “< >” is the tags that form the
HP HelpTag markup language.
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5(68/7,1*� ),/(� ,6� &+(&.('� )25� $� .Z � (;7(16,21� 72� '(7(50,1(� ,)
&2035(66,21� +$6� $&78$//<� 7$.(1� 3/$&(�

�)� 7+(� 723,&� ,6� &2035(66('�� $� 18//� %<7(� )2//2:('� %<� 7+5((

%<7(6� 0$.,1*� 83� $� ��?%,7� 180%(5� +2/',1*� 7+(� 6,=(� 2)� 7+(

723,&� ,1� %<7(6� ,6� :5,77(1� 72� $� 1(:� 9(56,21� 2)� 7+(� +(/3� '$7$

),/(� )2//2:('� %<� 7+(� &2035(66('� 723,&�� �)� 7+(� 723,&� ,6� 127

&2035(66('�� ,7� ,6� 6,03/<� &23,('� 72� 7+(� 1(:� +(/3� '$7$� ),/(�� �1

(,7+(5� &$6(�� $� 1(:� 9(56,21� 2)� 7+(� ,1'(;� ),/(� �volume.hv� ),/(�� ,6
83'$7('� :,7+� 7+(� 1(:� 67$57,1*� 2))6(7� 2)� 7+(� 723,&� %$6('� 8321

7+(� 6,=(� 2)� 7+(� 35(9,286� 723,&6�

�,1&(� 12� 81&2035(66('� 723,&� :,//� (9(5� 67$57� :,7+� $� 18//� %<7(�

7+(� /($',1*� 18//� %<7(� ,1� &2035(66('� 723,&6� 6(59(6� $6� $

>0$*,&� 180%(5�� 72� ,1',&$7(� 72� 7+(� 581?7,0(� +(/3� 9,(:(5� 7+$7

7+(� 723,&� ,6� &2035(66('��  +(� ��?%,7� 6,=(� 9$/8(� :5,77(1� 72� 7+(

),/(� ,1� $� ),;('� %<7(� 25'(5� $//2:6� +(/3� ),/(6� 72� :25.� 21� 0$?

&+,1(6� :,7+� 9$5<,1*� %<7(� 25'(56� ,1� 0$&+,1(� :25'6� $1'� ,6

86('� %<� 7+(� '(&2035(66,21� $/*25,7+0� ,1� 7+(� 581?7,0(� +(/3

9,(:(5� 72� '(7(50,1(� :+(1� 72� 6723� (;3$1',1*� $� 723,&�

�)7(5� 7+(� (17,5(� +(/3� '$7$� ),/(� +$6� %((1� &2035(66('�� 7+(� 1(:

9(56,216� 2)� 7+(� +(/3� '$7$� ),/(� $1'� ,1'(;� ),/(� $5(� 029('� 72

5(3/$&(� 7+(� 2/'� 9(56,216�

"+(1� 7+(� &2035(66,21� $/*25,7+0� :$6� ),567� 352727<3('�� :(

:(5(� 3/($6$17/<� 68535,6('� %<� 7+(� 5(68/76��  +(� 1(:� 6&+(0(

6$9('� 29(5� �
�� ,1� ',6.� 86(� 3(5� 92/80(� :+,/(� &5($7,1*� 12

(1'?86(5?9,6,%/(� 3(5)250$1&(� '(*5$'$7,21� ,1� 5(1'(5,1*� 7,0(�

"(� 86(� 7+(� 67$1'$5'� ��?!#� compress(1)� &200$1'�� :+,&+� ,6
&$//('� )520� 7+(� ��� �(/3 $*� 352*5$0� 72� +$1'/(� 7+(� &2035(6?

6,21�� $1'� $1� (0%(''('� /,%5$5<� 9(56,21� 2)� uncompress� )25� '(?
&2035(66,21� $7� ',63/$<� 7,0(�� "(� '(7(50,1('� 7+$7� 7+(� /$&.� 2)

3(5)250$1&(� '(*5$'$7,21� ,1� 86,1*� &2035(66('� 723,&6� ,6

3$57/<� %(&$86(� 0267� 2)� 7+(� +(/3� 723,&6� $5(� 9(5<� 60$//� $1'� 7+(

(0%(''('� '(&2035(66,21� )81&7,21� (1$%/(6� )$67� 5(75,(9$/�

Graphics Compression and Decompression.� �833257� ,6� $/62
,1&/8'('� )25� &2035(66('� *5$3+,&6� ,1&/8',1*� #� 3,;0$36�� #

%,70$36�� $1'� #� :,1'2:6�� $6� :(//� $6� ����� &2035(66('�  ���

,0$*(6�� :+,&+� $5(� 6833257('� %<� 7+(� ��� �0$*(� �,%5$5<�� �((

7+(� $57,&/(� 21� 3$*(� �� )25� 025(� $%287� 7+(� ��� �0$*(� �,%5$5<�

�1� 0267� &$6(6� 7+(� %(67� 5(68/76�� %27+� )25� 3(5)250$1&(� $1'� ',6.

86(�� $5(� *$,1('� %<� 86,1*� ����� &2035(66('�  ���� ,0$*(6�

�
�� ��	���

�520� 7+(� '(9(/23(5�6� 3(563(&7,9(� 7+(� +(/3� ',$/2*� ,6� 6((1� $6� $

6,1*/(� :,'*(7�� ",'*(76� $5(� &5($7('�� 0$1$*('�� $1'� '(6752<('

$6� 21(� 6,1*/(� 2%-(&7�� �1� 5($/,7<� 285� +(/3� :,'*(76� $5(� 127� 21(

0212/,7+,&� +(/3� (17,7<�� %87� 7:2� 6(3$5$7(� 9(5<� ',67,1&7� &2032?

1(176�� 7+(� 7(;7� ',63/$<� (1*,1(� &20321(17� $1'� 7+(� :,'*(7

&20321(17��  +(� 7(;7� ',63/$<� (1*,1(� &20321(17� $6� 6((1

)520� 7+(� '(9(/23(5�6� 3(563(&7,9(� ,6� 7+(� 5(*,21� ,1� 7+(� +(/3

:,'*(7� 7+$7� 5(1'(56� 7+(� 7(;7� $1'� *5$3+,&6�� 3529,'(6� +<3(5/,1.

$&&(66�� $1'� 3(5)2506� '<1$0,&� )250$77,1*� 2)� 7+(� 7(;7��  +(

:,'*(7� &20321(17� &216,676� 2)� 7+(� ���	�27,)� &2'(� 7+$7

0$.(6� ,7� $� :,'*(7� $1'� 7+(� 5(0$,1'(5� 2)� 7+(� 86(5� ,17(5)$&(

,1&/8',1*� 723,&� +,(5$5&+<�� 0(18� %$5�� $1'� 6833257,1*� ',$/2*6

�35,17�� .(<:25'� 6($5&+�� $1'� +,6725<��

The Help Widget. � �<� %8,/',1*� 7+(� +(/3� ',$/2*6� $6� 758(� ���	
�27,)� :,'*(76� �&86720,=('� 25� 3$57� 2)� $� 722/.,7�� $1'� (;326,1*

7+,6� $6� 285� +(/3� ����� :(� ,00(',$7(/<� *$,1('� $1� ,1'8675<?

67$1'$5'� )250$7� )25� 285� +(/3� )81&7,216��  +(� 6<17$;� $1'� 86(

02'(/� )25� 352*5$00(56� ,6� 7+(� 6$0(� )25� (9(5<� ���	�27,)

:,'*(7� &5($7('��  +,6� 0$.(6� ,7� 9(5<� ($6<� )25� '(9(/23(56� )$0,/?

,$5� :,7+� ���	�27,)� 352*5$00,1*� 72� 81'(567$1'� $1'� 86(� 7+(

+(/3� :,'*(76�

 +(� ���	�27,)?%$6('� ���� 68332576� 7+(� 9$5,286� &21752/6� :(

1(('� 72� 0$1$*(� $1� ,167$1&(� 2)� 285� +(/3� ',$/2*��  +528*+

67$1'$5'� ���	�27,)� $1'� #� 722/.,7� $1'� #/,%� )81&7,216�� 352?

*5$00(56� +$9(� ',5(&7� $&&(66� 72� 7+(� +(/3� ',$/2*� 5(6285&(6

$1'� &$1� 0$1,38/$7(� 7+(6(� 9$/8(6� $6� 7+(<� 6((� ),7�� �(9(/23(56

&$1� $''� &$//%$&.6� 9,$ XtAddCallback()�� 6(7� $1'� 02',)<� 5(?
6285&(6� 9,$� XtSetValues()�� 0$1$*(� $1'� 810$1$*(� 7+(� ',$/2*6
9,$� XtManageChild� $1'� XtUnmanageChild�� $1'� )5((� 7+(� 5(6285&(6
:+(1� '21(� 9,$� XtDestroyWidget()�
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The Display Area.� $-@<� .7:5)<<16/� 76� <0-� ,1;84)A� )447?;� ,1..-:D
-6<� <A8-;� 7.� <-@<�� $0-� )=<07:� +)6� ;8-+1.A� ,A6)51+� <-@<� <0)<

?144� .7:5)<� 7:� :-.7:5)<� <-@<� )++7:,16/� <7� <0-� ?16,7?� ;1B-�

$0-� )=<07:� +)6� )4;7� ;8-+1.A� ;<)<1+� <-@<� <0)<� ?144� 67<� *-� :-.7:D

5)<<-,� <7� ),2=;<� <7� ,1..-:-6<� ?16,7?� ;1B-;�� �7:� ,A6)51+� <-@<

)� ;-9=-6+-� 7.� <?7� 7:� 57:-� ;8)+-;� ?144� *-� +758:-;;-,� 16<7� )

;16/4-� ;8)+-� )6,� 16<-:6)4� newlines� �Return;� 7:� Enter;�� ?144� *-
+0)6/-,� 16<7� )� ;8)+-�� �7:� ;<)<1+� <-@<� )44� ;8)+-;� )6,� 16<-:6)4

newlines� ?144� *-� 0767:-,�

�-48� ;A;<-5� =;-:;� ,-5)6,-,� <0-� )*141<A� <7� :-;1B-� 0-48� ?16D

,7?;�� '014-� >-:<1+)4� ;+:74416/� 1;� )++-8<-,� );� 6-+-;;):A� ?0-6

0-48� <781+;� ):-� 476/-:� <0)6� <0-� )>)14)*4-� ;+:--6� ;8)+-�� 07:1D

B76<)4� ;+:74416/� 1;� 67<�� $0-:-.7:-�� ,A6)51+� :-.7:5)<<16/� 1;� )

5=;<�

Foreign Language Format.� $-@<� .7:5)<<16/� .7:� .7:-1/6� 4)6D
/=)/-;� 84)+-,� ;75-� ;8-+1)4� ,-5)6,;� 76� 7=:� ,1;84)A� ):-)

<-@<� .7:5)<<16/� ?1,/-<�

• �=:78-)6� ��D*1<�� :=4-;�� �7:� 57;<� �=:78-)6� 4)6/=)/-;� �16+4=,D
16/� �6/41;0��� *:-)316/� )� 416-� 7.� <-@<� )<� ;8)+-;� 1;� ;=..1+1-6<�

$0-� 764A� 7<0-:� 416-D*:-)316/� :=4-� )8841-,� 1;� ?1<0� 0A80-6;�� �.

)� ?7:,� *-/16;� 7:� -6,;� ?1<0� )� 0A80-6�� <0-� 0A80-6� 1;� +76;1,D

-:-,� )� 8):<� 7.� <0-� ?7:,�� �.� <0-� 0A80-6� 0);� )� 676;8)+-� *-D

.7:-� )6,� ).<-:� 1<�� 1<� 1;� +76;1,-:-,� )� 416-� *:-)3)*4-� +0):)+<-:

)6,� )6A<016/� ).<-:� 1<� 1;� +76;1,-:-,� ;).-� <7� 84)+-� 76� <0-� 6-@<

416-�

• �;1)6� �	�D*1<�� :=4-;�� �7:� �;1)6� 4)6/=)/-� ;=887:<�� *:-)316/� )
416-� 7.� <-@<� 76� )� ;8)+-� 1;� =6)++-8<)*4-� ;16+-� ;75-� 	�D*1<� 4)6D

/=)/-;� ,7� 67<� *:-)3� <0-1:� ?7:,;� ?1<0� ;8)+-;� �1�-��� �)8)6-;-

)6,� �016-;-�� *=<� 67<� �7:-)6��� '1<0� <0-� �)8)6-;-� 4)6/=)/-�

<0-� +0):)+<-:;� ):-� 84)+-,� 76-� ).<-:� )67<0-:� ?1<07=<� )6A� ?7:,

*:-)316/� +0):)+<-:� *-+)=;-� -)+0� +0):)+<-:� 1;� +76;1,-:-,� )

?7:,�� $0-:-� 1;� )4;7� <0-� +76+-8<� <0)<� +-:<)16� +0):)+<-:;� +)6D

67<� *-� <0-� .1:;<� +0):)+<-:� 76� )� 416-� 7:� <0-� 4);<� +0):)+<-:� 76� )

416-�� �6/41;0� ��D*1<�� +0):)+<-:;� +)6� *-� 51@-,� ?1<0� 	�D*1<

+0):)+<-:;�

�1>-6� <0-;-� +76;1,-:)<176;�� <0-� .7447?16/� 416-D*:-)316/� :=4-;

.7:� 	�D*1<� 4)6/=)/-;� ):-� =;-,�

	�� �:-)3� 76� )6� �D*1<� ;8)+-�


�� �:-)3� 76� )� 0A80-6� 1.� <0-� +0):)+<-:� *-.7:-� )6,� ).<-:� <0-

0A80-6� 1;� 67<� )� ;8)+-�

��� �:-)3� 76� )6� �D*1<� +0):)+<-:� 1.� 1<� 1;� .7447?-,� *A� )� 	�D*1<

+0):)+<-:�

��� �:-)3� 76� )� 	�D*1<� +0):)+<-:� 1.� 1<� 1;� .7447?-,� *A� )6� �D*1<

+0):)+<-:�

�� �:-)3� *-<?--6� <?7� 	�D*1<� +0):)+<-:;� 1.� <0-� .1:;<� +0):)+<-:

+)6� *-� <0-� 4);<� +0):)+<-:� 76� )� 416-� )6,� <0-� 7<0-:� +0):)+<-:

+)6� *-� <0-� .1:;<� +0):)+<-:� 76� )� 416-�

")<0-:� <0)6� 0):,� +7,-� <0-� >)4=-;� 7.� <07;-� �)8)6-;-� +0):)+D

<-:;� <0)<� +)6�<� ;<):<� 7:� -6,� )� 416-� 16<7� 7=:� 0-48� ;A;<-5�� )

5-;;)/-� +)<)47/� ;A;<-5� 1;� =;-,�� $01;� 8:7>1,-;� )� /-6-:)4

5-+0)61;5� .7:� )6A� 	�D*1<� 4)6/=)/-�� �44� 4)6/=)/-� 47+)41B)<176

;=887:<� 8-784-� ):-� :-9=1:-,� <7� ,-<-:516-� ?01+0� +0):)+<-:;

16� <0-1:� 4)6/=)/-� +)667<� ;<):<� 7:� -6,� )� 416-� )6,� 47+)41B-� <0-

)88:78:1)<-� 6)<1>-� 4)6/=)/-� ;=887:<� ���#�� .14-�� $0-� .14-� /usr/
lib/nls/%T/%L/fmt_tbl.cat� +76<)16;� <0-� >)4=-;� 7.� <07;-� +0):)+<-:;
<0)<� ):-� =;-,� .7:� :=4-� � 7.� <0-� 416-D*:-)316/� :=4-;�� �.� <01;� .14-

����� ��� $-@<� .47?16/� ):7=6,� )� /:)801+�

,7-;� 67<� -@1;<� .7:� )� /1>-6� 4)6/=)/-�� :=4-� � 1;� 1/67:-,� )6,

416-� *:-)316/� ?144� 7++=:� *-<?--6� )6A� <?7� 	�D*1<� +0):)+<-:;�

�>-6� =;16/� <0-;-� 416-D*:-)316/� :=4-;�� ;75-<15-;� <0-� 416-;� ):-

;<144� <77� 476/� <7� .1<� 16� <0-� )>)14)*4-� ;8)+-�� �7:� <01;� +);-� 7:

?0-6� ;<)<1+� <-@<� 8=;0-;� <0-� *7=6,):A� 7.� <0-� ,1;84)A� ):-)�� <0-

0-48� ;A;<-5� /1>-;� =8� )6,� ,1;84)A;� )� ;+:744� *):� ;7� <0)<� <0-

=;-:� +)6� ;--� <0-� 16.7:5)<176� ?1<07=<� 0)>16/� <7� :-;1B-� <0-

?16,7?�

$0-� 0-48� ;A;<-5� =;-;� <0-� ;)5-� :7=<16-;� .7:� 8:7+-;;16/� �6/D

41;0� 7:� 5=4<1*A<-� ,7+=5-6<;�� $0-;-� :7=<16-;� ,-<-:516-� ?0)<

416-D*:-)316/� :=4-;� <7� =;-� *);-,� 76� <0-� $LANG� -6>1:765-6<
>):1)*4-� )6,� <0-� +0):)+<-:� ;-<� =;-,� 16� <0-� ,7+=5-6<�

�.� )� ,7+=5-6<� ;8-+1.1-;� )6� �# D��$��	� +0):)+<-:� ;-<�� <0-

,1;84)A� -6/16-� ,7-;� 67<� *7<0-:� 477316/� )<� :=4-;� �� <7� � 7:� =;D

16/� 5=4<1*A<-� ;A;<-5� :7=<16-;��  64A� ?0-6� <0-� ,7+=5-6<� )6,

<0-� $LANG� -6>1:765-6<� >):1)*4-� ;8-+1.A� )� 	�D*1<� +0):)+<-:� ;-<
):-� <0-;-� :=4-;� )6,� :7=<16-;� =;-,�� $01;� 51615)44A� 158)+<;� <0-

)++-;;� )6,� :-6,-:16/� <15-� *=<� )447?;� <0-� ;)5-� *16):A� <7� *-

=;-,� 16� <0-� %61<-,� #<)<-;�� �=:78-�� )6,� �;1)�

Flowing Text. � $0-� 0-48� ;A;<-5� ,1;84)A� ):-)� )4;7� 8:7>1,-;� <0-
)*141<A� <7� .47?� <-@<� ):7=6,� )� /:)801+�� $01;� 1;� ;--6� );� )� ;8)+-

;)>16/� 5-);=:-� )6,� )� 01/04A� ,-;1:-,� .-)<=:-�� $0-� /:)801+� +)6

*-� 84)+-,� 76� <0-� 4-.<� ;1,-� 7:� <0-� :1/0<� ;1,-� 7.� <0-� ,1;84)A

):-)� )6,� <0-� <-@<� 7++=81-;� <0-� ;8)+-� <7� <0-� ;1,-� 7.� <0-

/:)801+�� �.� <0-� <-@<� 1;� <77� 476/� )6,� ,7-;� 67<� .1<� +7584-<-4A� 16

<0-� ;8)+-� *-;1,-� <0-� /:)801+�� <0-� <-@<� ?:)8;� *-47?� <0-

/:)801+�� �1/�� �� ;07?;� )6� -@)584-� 7.� <01;� /:)801+;� .7:5)<<16/

<-+0619=-�

Graphic Manipulation.� �7584)16<;� )*7=<� <0-� <-@<D764A� 6)<=:-
7.� �!� &=-0-48� 
��� ;<:76/4A� ,-576;<:)<-� <0-� <:=<0� 7.� <0-

),)/-� C76-� 81+<=:-� 1;� ?7:<0� )� <07=;)6,� ?7:,;��� $0-:-.7:-�

<0-� 0-48� ;A;<-5� <:1-;� <7� )447?� );� 5)6A� ;<)6,):,� /:)801+� .7:D

5)<;� );� 87;;1*4-�� �=:16/� <0-� ,-;1/6� 7.� <0-� 0-48� ;A;<-5� <0-

9=-;<176� ?);�� ?01+0� 76-;� <7� )447?�� �>-6<=)44A�� 1<� ?);� ,-<-:D

516-,� <7� )447?� ;<)6,):,� (� /:)801+;� �84=;� <0-� 6-?� (� 81@D

5)8�� )6,� $���� 15)/-� .7:5)<;�� $0-� :-);76� .7:� ;-4-+<16/� <0-� (

/:)801+� .7:5)<;� 1;� <0)<� <0-A� ):-� ;=887:<-,� *A� ;<)6,):,� (41*

:7=<16-;� .7:� )++-;;16/� /:)801+;� .14-;�� )6,� <0-� :-);76� .7:

+077;16/� $���� .7:5)<� 1;� <0)<� <0-� �!� �5)/-� �1*:):A� ;=887:<;

$���� .7:5)<�� $0-� .7:5)<;� ;=887:<-,� *A� <0-� 0-48� ;A;<-5

16+4=,-�

• (� *1<5)8;
• (� ?16,7?� .14-;
• (� 81@5)8� .14-;
• $���� ���

Graphic Compression.� '014-� �!��� +758:-;;176� ;+0-5-;� ):-
+75576� .7:� =;-� ?1<0� $���� .14-;�� 67� +758:-;;176� ?);� *-16/

=;-,� ?1<0� <0-� (� /:)801+)4� .7:5)<;�� �.<-:� 6=5-:7=;� +75D

84)16<;� .:75� )=<07:;� )*7=<� 07?� 5=+0� ;8)+-� (?,� .14-;�

(continued on page 88)
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The HP Help System provides several features that allow authors to specify different
fonts in various sizes and combine them with graphics bitmap illustrations. These
capabilities and others created special challenges when it came to WYSIWYG
(what you see is what you get) printing. The HP Help System developed some
sophisticated techniques for handling WYSIWYG printing.

What Is WYSIWYG?
Our market research uncovered a strong demand for WYSIWYG printing without a
clear definition of what WYSIWYG really meant. One obvious interpretation is the
screen dump that accurately represents on paper what is on the screen. This is
appropriate for some applications, but prototypes of this approach showed jagged
characters crammed into a small 4-by-6-inch window on a large 8�-by-11-inch
piece of paper. This satisfies no one. Another approach is to take a printed image
and display it on the screen matching line breaks as they appear on the printer.
This approach compromises readability on the screen, which is not acceptable for
an application providing online information. Fig. 1 shows one interpretation of
WYSIWYG printing.

The interpretation of WYSIWYG we chose for our help system is based on the
notion that “WYSIWYG is a state of mind.” True WYSIWYG is undesirable, but an
appropriate illusion of WYSIWYG is the right answer. For the HP Help System, we
give presentation on the screen and presentation on the printer separate consider-
ation. The printed page uses the same fonts as the screen (sans serif for the body
of the text and serif fonts for titles), but printer fonts are laid out and rendered at
300 dots per inch. The help topics are laid out to fit on the size of the printed page,
and each page has page numbers. Thus, line breaks and page breaks on paper
do not match line breaks and screenfuls on the display, but this is just what our
customers are looking for. Fig. 2 shows a comparison of screen and printer output.

Font Availability
We took care to allow the HP Help System to work with any X server. This was
important to us, since we knew our work was likely to be ported to other platforms
besides the HP-UX operating system. What is more, the distributed nature of X
means that even though the application may run on an HP-UX computer, it can be
displayed on a totally different device, such as an HP Vectra PC running an X
server under Microsoft  Windows. It is difficult to predict what fonts might be
available to the server.

To enable the help system to use fonts available on any display server as well as
those built into HP LaserJet printers, we developed a table that maps generic help
fonts to specific fonts available on the target server or printer. After having studied a
variety of HP documentation, we identified a need for three font families for help
messages: a serif proportionally spaced family (like Times), a sans serif propor-
tionally spaced family (like Helvetica), and a serif monospace family (like Courier).
Each family contains four treatments: normal, bold, italic, and bold italic. Table I
shows these fonts. For special characters, a symbol font is also included. Our
discovery of this was no surprise. It corresponds very closely to the 13 typefaces
typically found in PostScript  printers and in the HP LaserJet III printer.

Fig. 1. One interpretation of WYSIWYG printing.

Table I
HP Help System Generic Fonts

Typeface
Category

Treatments

Normal Bold Italic Bold Italic

	��� � � � �

Sans Serif A A A A

Monospace A A A A

For screen use, we mapped our generic fonts to fonts included in the standard X
distribution, which is available on most if not all X servers. The distribution uses
New Century Schoolbook, Helvetica, and Courier fonts. Should these fonts not be
available, an administrator can change the mapping table. The table is in an X
resource file. For situations in which all the fonts are not available, several generic
fonts can be mapped to the same physical font. We did this with Asian languages
in which all four typeface treatments are not available. For Japanese, the serif
family is Mincho and the sans serif family is Gothic, but all treatments are mapped
to the one treatment available.

For HP LaserJet III printers, we used the same scheme to ensure we used the
built-in fonts CG Times, Univers, and CG Courier. Thus, the fonts on the printer
are not identical to those on the screen, but they are close enough to create a
WYSIWYG state of mind to our users. Table II shows various font family mappings.

As an example of how this mapping works consider an application that requests a
sans serif bold 12-point font. This request will be honored with Helvetica on a
European X server, Univers on an HP LaserJet III printer, and Gothic on a Japanese
X server.

Table II
Font Family Mappings to Printer or Screen

Fonts Available

Typeface
Category

X Server
(European)

HP LaserJet III X Server
(Japanese)

Serif New Century
Schoolbook

CG Times Mincho

Sans Serif Helvetica Univers Gothic

Monospace Courier Courier Mincho

Use of generic fonts worked so well for us that we are now investigating ways to
build this capability into X font servers so that applications can be assured of a
reasonably rich set of fonts no matter what the platform or the current locale.

Xlib for Printing
The traditional approach to the implementation of printing in an application is to
write the rendering code at a reasonably high level and then write specific drivers
that convert from the higher-level code to the page-description language of the
printer. With this approach an application might end up with a large number of
drivers, one for each specific type of printer.

We addressed printing rather late in the development cycle. By the time we began
developing printing support, the rendering code had already been written directly
to Xlib, making it difficult to develop a higher-level tool kit as described above.
We turned this vice into a virtue by experimenting with a new concept using Xlib
functions.

Using some X toolkit and X motif routines we developed a clone of Xlib called
Xvplib, which has the same functions as Xlib, but generates PCL instead of X
protocol. Printing is done through a separate program called helpprint, which is called
by the help widget. The helpprint program uses the same help library (Xvh) as the
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Fig. 2. A comparison between display (left) and printer (right) output from the help system.

display program, but links with XvpLib instead of Xlib for the printer driver code (see
Fig. 3).

The helpprint application uses the Xlib call XOpenDisplay() to open a printer and then
uses the XCreateSimpleWindow() routine to create a window on the print display.
This window reflects the margins on the page. The help-rendering library (Xvh)
then renders the current help topic into the window. The rendering process per-
formed by Xvh involves retrieving the window size using XGetWindowAttributes(), load-
ing fonts using XLoadQueryFont, and using XDrawImageString() to render text until
done. The XvpLib library provides the Xlib functions and generates the PCL code
required. Many pixel arguments such as width, height, x, and y are much larger to
printer displays than to screen displays because of the 300-dpi resolution of the
printer. However, calls such as XTextWidth(), which returns the space required to

Fig. 3. The architecture for HP help printing drivers for the display and for the printer.

Display Program

Xvh

Xlib

Print Program

Xvh

Xvplib

X Application Program Interface

X Protocol PCL

X Server Printer

Xvh = Help Library.
Xlib = X Library.
Xvplib = Printing Library.

draw a string, still work fine. The XvpLib library supports both the HP LaserJet II
(PCL 4) and the HP LaserJet III (PCL 5) printers. The primary difference between
them is the selection of built-in fonts. The match from X to PCL was surprisingly
close, but some X calls (such as XORing bitmaps) had to be interpreted liberally.
XvpLib supports all 36 X functions used by the help topic library Xvh.

Using X as our print interface worked very well. Only about three lines of code had
to be added to the help-rendering library (Xvh) to support printing. Common render-
ing code for the screen and printer made it easy for us to keep the layout of help
topics consistent between screen and printer.

Printing for Special Printers
The printing approach described above works very well with PCL printers. However,
HP customers in Japan presented us with special challenges. First, the Japanese
language requires support for 16-bit text, and these customers typically have
printers that support Asian page description languages such as Canon’s LIPS and
Ricoh’s RPL.

To support such requirements, we took a different approach. Instead of using
helpprint to render to the printer, we developed another rendering program called
helpprintrst. This program creates an offscreen pixmap the size of a sheet of paper
on the X server and and then calls Xvh to render into that pixmap. The print pro-
gram retrieves the completed page using XGetImage() and sends it to the printing
library (XvpLib) to turn the image into a PCL bitmap. Special filters in the print
spooler convert the PCL bitmap into a bitmap suitable for the target printer.

Axel Deininger
Engineer/Scientist
Workstation Technology Division

Microsoft is a U.S. registered trademark of Microsoft Corporation.

PostScript is a trademark of Adobe Systems Incorporated which may be registered in certain
jurisdictions.
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�"� �.59%*0� .7=2=B� /25.�� 8;� +B� =1.� ,>;;.7=� <.==270� 8/� =1.� 58,*5.�

�55� 27=.;7*5� 9;8,.<<270� 8/� ,1*;*,=.;<� 2<� -87.� 87� @2-.� ,1*;*,E

=.;<� @2=1� =18<.� @2-.� ,1*;*,=.;<� +.270� ,87?.;=.-� +*,4� =8� 6>5E

=2+B=.� ,1*;*,=.;<� 87� 8>=9>=�� $2705.E+B=.� ,1*;*,=.;� <.=<� *;.

=;.*=.-� 3><=� 524.� 6>5=2+B=.� ,1*;*,=.;� <.=<� 27� =1*=� =1.� <*6.

279>=� *7-� 8>=9>=� ,87?.;<287<� *5@*B<� =*4.� 95*,.�

%12<� <,1.6.� 8/� -8270� *55� 27=.;7*5� 9;8,.<<270� 87� @2-.� ,1*;*,E

=.;<� 1*<� 9;8?.7� =8� +.� *� ?.;B� .//.,=2?.� 6.*7<� /8;� 6*4270� 87.

=885� @8;4� /8;� *55� 5*70>*0.<�� %1.� <,1.6.� -2-� ;.:>2;.� 2695.E

6.7=*=287� 8/� @2-.� ,1*;*,=.;� ?.;<287<� 8/� 68<=� 8/� =1.� <=;270

/>7,=287<� �.�0��� strcpy�� strlen�� +>=� =18<.� />7,=287<� @.;.� *55� :>2=.
<=;*201=/8;@*;-� =8� ,;.*=.�

Localizing User Interface Components.� %1.� 6.7><�� +>==87<�
5*+.5<�� *7-� .;;8;� 6.<<*0.<� =1*=� *99.*;� 27� 1.59� -2*580<� *5<8

<>998;=� />55� 58,*52C*=287� =8� 7*=2?.� 5*70>*0.<�� %1.� 1.59� -2*580<

;.*-� =1.� ><.;� 27=.;/*,.� ,86987.7=� <=;270<� /;86� *� 6.<<*0.

,*=*580� 7*6.-� Xvh.cat�� �2//.;.7=� 58,*52C.-� ?.;<287<� *;.� <>9E
98;=.-� +B� -./*>5=� *7-� 27,5>-.-� @2=1� =1.� -.?.589.;�<� 42=�� �8;

5*70>*0.<� 78=� <>9952.-� @2=1� =1.� 1.59� <B<=.6�� =1.� -.?.589.;

6><=� =;*7<5*=.� =1.� 6.<<*0.� ,*=*580� /usr/vhelp/nls/C/Xvh.msg� *7-
=1.7� ><.� =1.� gencat� ,866*7-� =8� ,;.*=.� =1.� 7..-.-� ;>7E=26.
6.<<*0.� ,*=*580� /25.�

��������������

%1.� *>=18;<� @2<1� =8� *,478@5.-0.� *55� =18<.� @18� ,87=;2+>=.-

=8� =1.� -.<207� *7-� -.?.5896.7=� 8/� =1.� �"� �.59� �.?.589.;�<

�2=�� 27,5>-270� =1.� #���� 5.*;7270� 9;8->,=<�� *7-� 6*;4.=270

0;8>9<� *=� =1.� !9.7� $B<=.6<� $8/=@*;.� �2?2<287� 27� �8;?*552<�� *<

@.55� *<� =1.� 6*7B� 8=1.;� ,87=;2+>=8;<� =1;8>018>=� �"�� �99;.,2E

*=287� =8� �;2*7� �;29.� /8;� 12<� @2552707.<<� =8� +.*=� =1.� 2<<>.<� 27=8

;.<85>=287<�� =8� �A.5� �.27270.;� /8;� 9.;/8;6270� ,8-270� 62;*E

,5.<� @2=1� ;.<9.,=� =8� ')$�')�� 9;27=270�� *7-� =8� =1.� 6*7B

6*7*0.;<� =1*=� <>998;=.-� =12<� 9;83.,=� =1;8>01� =8� ;.5.*<.�� �8+

�255.;�� #2,4� �,�*B�� *7-� �.7� �;87<=.27�� $9.,2*5� =1*74<� 08.<

=8� �.A� $62=1� /8;� 1.59270� 8>;� =.*6� >7-.;<=*7-� =1.� ?*5>.� 8/

$���� *7-� 9><1270� ><� 27� =1*=� -2;.,=287� @2=1� ;.<9.,=� =8� 8>;

9;8->,=� 8//.;270�
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OSF/Motif is a trademark of the Open Software Foundation in the U.S. and other countries.

UNIX is a registered trademark of UNIX System Laboratories Inc. in the U.S.A. and other countries.

HP-UX is based on and is compatible with UNIX System Laboratories’ UNIX operating system.
It also complies with X/Open’s* XPG3, POSIX 1003.1 and SVID2 interface specifications.

X/Open is a trademark of X/Open Company Limited in the UK and other countries.



��� � � � � � � �02),� 	���� �%7,%44;�!#+!2$� �/52.!,

����������� ������� ����������� ����

The primary goal for an application help system is to provide the capability
for the end user to get useful help information and get back on task as
quickly and successfully as possible.
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The first topic in the sequence pro-
vides specific information about the
user’s context—in this case, a de-
scription of a control in the HP VUE
front panel.

Since customization is an important
part of a personal toolbox, the sec-
ond topic in the sequence provides
basic “how to” information.

The third topic exposes some
important related topics and
terminology.

The Browse… button opens a
general help dialog.
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Application

Application’s
Help Volume

Complex Application

Help Volume for
General Users

Help Volume for
Administrators
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