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fontAt: index put: font
Set the fontArray element at index to font.

fontFor: fontindex emphasis: emphasisBlock
Select and return the index of the first font in fontArray which has the same
size and family as the font at fontindex, and where emphasisBlock
evaluates true.

fontFor: fontindex face: face
Select and return the index of the first font in fontArray which has the same
size and face as the font at fontindex.

fontNamed: aString
Return the font named aString. If it is not found in fontArray, return the
basal font for the TextStyle.

lineGrid
Answer the relative space between lines of a paragraph in the style of the
receiver.

lineGrid: aninteger
Set the relative space between lines of a paragraph in the style of the
receiver.

lineGridForLists
Answer the relative space between lines of a list in the style of the receiver.

lineGridForLists: anlnteger
Set the relative space between lines of a list in the style of the receiver.

lineGridForMenus
Answer the relative space between lines of a menu in the style of the
receiver.

lineGridForMenus: aninteger
Set the relative space between lines of a menu in the style of the recsiver.

nestingDepth
Return the number of entries in the marginTabsArray.

outputMedium
Answer the outputMedium for this style.

outputMedium: aSymbol
Set the outputMedium for this style (currently only #Display is recognized).
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restindent
Answer the indent for all but the first line of a paragraph in the style of the
receiver.

restindent: aninteger
Set the indent for all but the first line of a paragraph in the style of the
receiver.

rightindent
Answer the right margin indent for the lines of a paragraph in the style of
the receiver.

rightindent: aninteger
Set the right margin indent for the lines of a paragraph in the style of the
receiver.

upperLead: upperLeadinteger lowerLead: lowerLeadInteger
Collect all fonts that are in the largest point size in this TextStyle. Use this
subset of the fonts to compute the appropriate baseline and line gridding
including the additional leading amounts specified.

converting

asListStyle
Answer a copy of the receiver with lineGrid and baseline set for lists.

asMenuStyle
Answer a copy of the receiver with lineGrid and baseline set for menus.

tabs and margins

clearindents
Reset all the margin (index) settings to 0.

leftMarginTabAt: marginindex
Set the “nesting” level of left margin indents of the paragraph in the style of
the receiver to marginindex.

nextTabXFrom: anX leftMargin: leftMargin rightMargin: rightMargin
Tab stops are distances from the leftMargin. Answer either the first tab
stop after anX (normalized relative to leftMargin) or rightMargin, whichever
is greater.
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rightMarginTabAt: marginindex ,
Set the ‘nesting” level of right margin indents of the paragraph in the style
of the receiver to marginindex.

tabWidth
Answer the width of standard tab.

Class Methods

kY

constants

default
Answer the system default text style.

default: aTextStyle
Change the system default text style to aTextStyle.

examples

allDefaultFontNames
When you see the star and arrow cursor, select a point (by clicking a
mouse button) for each font in the DefaultTextStyle. Each font in the
default text style will be displayed.

defaultStyleHi
When you see the star and arrow cursor, select a point by pressing a
mouse button. The greeting will be displayed there in the system default
text style.

instance creation

fontArray: anArray
Return a TextStyle constructed from the fonts given in anArray.

Rationale

A TextStyle is used for text composition. It includes a grouping of fonts that "go
together”, often from the same family, and look attractive together interspersed in
text. In addition to one or more fonts contained in the instance variable fontArray, a
TextStyle contains information (lineGrid, baseline, and more) computed from the
largest font in the array. The information aids in the physical layout of multiple lines
of text. Additionally, you can specify things such as indentation, tabs, and
alignment.
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Discussion

If you are not familiar with some of the terminology in this class, refer to StrikeFont
in this manual for an explanation of some of the terms.

Class Protocol

Ordinarily, you would not use the instance creation message, fontArray:, to create an
instance of TextStyle. Instead, use a TextStyleManager text style instance creation
message or send the message asTextStyle to a StrikeFont. If you want to create a
text style for lists or menus in your application, you could use the fontArray:
message, or use a TextStyleManager message if you want it to be generally
available. The protocol in the TextStyleManager registers the text style when it is
created, so that it is accessible to others. Read about the advantages of using the
TextStyleManager under that class in this manual.

Constants methods allow you to set the default text style or get a copy of the current
default text style.

Instance Protocol

Accessing methods allow you to set or access the values of the instance variables.
Additionally, methods install a font or array of fonts, set an element in fontArray to
the supplied font, or return the index of a font matching a supplied fontlndex” size,
family, face, or emphasis. One method adjusts the lineGrid and baseLine to
include supplied "leading” at the top and bottom of the characters.

Converting methods return a copy of the TextStyle with lineGrid and baseLine
adjusted for lists or menus.

Tabs and margins methods clear all the indents, set the left and right "nesting” level of
indents, and answer the DefaultTabWidth (from the TextConstants pool
dictionary). The method nextTabXFrom:leftMargin:rightMargin: answers either
the first tab stop after a place on the line specified by the user or the right margin,
whichever is greater.
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Examples
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The following method is in the TextStyle class examples message category.

a

defaultStyleHi

"When you see the star and arrow cursor, select a point by pressing a mouse button.
The greeting will be displayed there in the system default text style.”

(DisplayText text: “Hi there\How are you?” withCRs asText
textStyle: (TextStyle default))
displayAt: Scnsor waitClickButton

First, the instance creation message text:textStyle: is sent to DisplayText. The first
argument must be a Text, so the string is converted to a Text. The message
withCRs was sent to the string to replace the backslash (\) with a carriage return in
the string. The second argument is a TextStyle — the one returned by the default
message is the value at DefaultTextStyle in the TextConstants dictionary. The
DisplayObject message displayAt: is sent to the instance of DisplayText with the
argument of the Point created by Sensor waitClickButton. Sensor is a global
variable, an instance of InputSensor.

The following method is in the TextStyle class examples message category.
allDefaultFontNames \

"When you see the star and arrow cursor, select a point (by clicking a mouse button) for
each font in the DefaulTextStyle. Each font in the default text style will be displayed.”

(TextConstants at: #DecfaultTextStylc) fontArray do:

: strikcFont |

(DisplayText text: strikcFont name asText textStyle: strikeFont asTextStyle)
displayAt: Sensor waitClickButton]

This method takes defaultStyleHi one step farther, and makes use of additional
TextStyle methods. TextConstants at: #DefaultTextStyle returns the same result as
TextStyle default, used in the preceding example. The instance of TextStyle is sent
the message fontArray, and the returned array of StrikeFonts is enumerated with a
block similar to the code in the first example. Instead of the greeting, the argument
to text: is the string returned by sending the message name to the StrikeFont. The
argument to textStyle: is the TextStyle returned when the message asTextStyle is
sent to the StrikeFont. When this example is executed in the standard image
(assuming that you have not changed the default text style), 16 font names are
displayed using a separate TextStyle for each one. One point of this example is
that text must be converted to a displayable object, in this case a DisplayText, in
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order to display it. Infact, all text that you see in Smalitalk is converted to a
displayable object, but that is handled for you and you aren’t required to do the
converting in everyday use. Unless you want to deal with the Forms in the glyphs
instance variable of a StrikeFont, the only way to see a StrikeFont is to make it a
TextStyle and display some text using the TextStyle.

Related Classes
DisplayText
Paragraph
StrikeFont
StrikeFontManager
String
Text
TextStyleManager
VirtualStrikeFont

Tektronix Smalltalk Reference Manual 205



206



TextStyleManager Graphics-Support

Dictionary variableSubclass: #TextStyleManager

instanceVariableNames:

classVariableNames: "MenuDependents TextStyleMenu
TextStyleNames *
poolDictionaries: o
category: ‘Graphics-Support’
Summary

This class is the central repository of all TextStyles. TextStyleManager maps
TextStyle names (Strings) to TextStyles.

Class Variables

MenuDependents <OrderedCollection>
The list of MenuDependents is kept so that whenever the default text style
changes, all cached menus are flushed. To add a menu to the list, send
the message addMenuDependents: to the global StyleManager. Each
element of MenuDependents is itself a collection of three elements:

e The symbol name of a Smalltalk class or other entry in the system
dictionary.

e The symbol #class or #instance.

e The symbol name of a unary message selector.

TextStyleMenu <PopUpMenu>
A menu of available TextStyle selections.

TextStyleNames <Dictionary>
A dictionary of TextStyle names and associated TextStyles.

Instance Methods
accessing

at: aString put: aTextStyle
Install aTextStyle named aString.
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removeAssociation: anAssociation ifAbsent: aBlock
Remove the key and value association, anAssociation, from the receiver.
Cause all MenuDependents to be flushed. Answer anAssociation.

removeKey: aString ifAbsent: aBlock
Remove the TextStyle named aString else answer aBlock value.

default text style

changeDefaultTextStyle

Present a menu of TextStyles. If one is selected, change the default
TextStyle.

changeDefaultTextStyle: aTextStyle
Change the default TextStyle to aTextStyle.

menu initialization

initializeMenus
Initialize all of the system menus. New classes cacheing menus or other
dependencies upon TextStyle should be added to the list of
MenuDependents by sending the message addMenuDependents: to
TextStyleManager.

selecting

fromUser

Present a menu of TextStyles. Answer with the selected TextStyle. If no
TextStyle is available or selected, return nil.

fromUser: aBlock

Present a menu of TextStyles. If one is selected, evaluate aBlock with the
selected TextStyle and return the selected TextStyle. Return nil if no
TextStyle is selected.

text style instance creation

styleNamae: aString baseNames: anArray
Create and install a TextStyle named aString with fonts specified by
anArray of base String names. Load or synthesize the fonts if necessary.
Set the leading to zero. Answer the TextStyle.

Each base name in anArray represents a set of eight fonts (Basal, Bold,
ltalic, Boldltalic, Basal Underlined, Bold Underlined, ltalic Underlined, and
Boldltalic Underlined). The font order within the new TextStyle is best
explained by the following example: '
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StyleManager styleName: “Pellucida Sans-Serif 10/12” baseNames:
#(“PellucidaSans-Serif10” “PellucidaSans-Serif12°)

The code above generates a TextStyle with font order:

‘PellucidaSans-Serif10°
‘PellucidaSans-Serif10B*
‘PellucidaSans-Serif10l”
‘PellucidaSans-Serif10X”

‘PellucidaSans-Serif12°
‘PellucidaSans-Serif12B’
‘PellucidaSans-Serif12l”
‘PellucidaSans-Serif12X”

"PellucidaSans-Serif10U”

‘PellucidaSans-Serif10BU”

‘PellucidaSans-Serif10lU”

"PellucidaSans-Serif 10XU’

‘PellucidaSans-Serif12U’

‘PellucidaSans-Serif12BU”

‘PellucidaSans-Serif12IU°

"PellucidaSans-Serif12XU”"

(Basal)
(Bold)
(Italic)
(Bold italic)

(Basal)
(Bold)
(Italic)
(Bold ltalic)

(Underlined)

(Bold Underlined)
(Italic Underlined)
(Bold Italic Underlined)

(Underlined)

(Bold Underlined)
(Italic Underlined)
(Bold ltalic Underlined)

styleNamae: aString baseNames: anArray lead: leadlnteger

Similar to styleName:baseNames:, but divide the leading equally between
upper and lower leading (odd pixel on top).

styleName: aString baseNames: anArray upperlLead: upperLeadinteger
lowerLead: lowerLeadInteger
Similar to styleName:baseNames:, but set the upper and lower leading.

styleName: aString fontNames: anArray
Create and install a TextStyle named aString with fonts specified by
anArray of explicit String names. Set the leading to zero. Answer the
TextStyle.

styleName: aString fontNames: anArray lead: leadinteger
Similar to styleName:fontNames:, but divide the leading equally between
upper and lower leading (odd pixel on top).
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styleName: aString fontNames: anArray upperlLead: upperleadinteger
lowerLead: lowerLeadInteger

Similar to styleName:fontNames:, but set the upper and lower leading.

Class Methods

class initialization

flushMenus
Set the TextStyleMenu to nil.

initialize

Install a new style manager if necessary. Build a new MenuDependents
list.

initializeStyleManager
Install standard text styles into the StyleManager.

examples

bigHi
When you see the star and arrow cursor, move the cursor where you want

it and press a mouse button. The greeting will be displayed in large ltalic
letters.

instance creation

new: aninteger

Flush the style menu because the new instance will probably be installed
as StyleManager.

menu initialization

addMenuDependents: aCollection
Extend the list of MenuDependents by the list contained within aCollection.
Each element of aCollection should itself be a collection of three elements:

¢ The symbol name of a Smalitalk class or other entry in the system
dictionary.

e The symbol #class or #instance.

e The symbol name of a unary message selector.
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When an instance of the receiver (typically the Smalltalk global
StyleManager) receives the message initializeMenus, for each menu
dependent the unary message is sent either to the class (#class) or to all
instances of the class (#instance).

menuDependents
Answer the list of MenuDependents.

Rationale

This class maps names to TextStyles and provides a user-friendly interface to
TextStyles, enabling the user to change the default text style, select from a menu of
TextStyles, and add TextStyles to the menu. It keeps a list of TextStyles — once
it is registered with the TextStyleManager, a TextStyle can be used anywhere in
Smalltalk. When a TextStyle is removed from the menu, it will still be available to
anything in Smalltalk that uses that TextStyle.

The TextStyleManager insures that when the default text style is changed all menu
dependents are updated to the new default.

Discussion
Class Protocol

Ordinarily there is only one TextStyleManager, referred to by the global variable
StyleManager. You are not prevented from creating an instance of
TextStyleManager which is not the global manager. This implementation assumes,
however, that a new TextStyleManager will be installed as StyleManager, so when
the message new: is sent to the class, the TextStyleMenu is set to nil. Besides
setting the TextStyleMenu to nil, class initialization includes a method to initialize
this class.

Menu initialization methods allow you to add menu dependents or access
MenuDependents. The message addMenuDependents: should be sent to the
global StyleManager whenever you add a menu to the system, so that if the default
text style is changed the menu(s) you added will be updated.

Instance Protocol
Accessing methods enable you to add a TextStyle to the manager, or remove a style
from the manager by specifying either the String name of the TextStyle or the

Association of a String name and a TextStyle. Either adding or removing a
TextStyle causes the TextStyleMenu to be set to nil.
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Default text style methods enable you to set the default text style by selecting one
from the menu or specifying one.

Menu initialization contains one method to initialize all of the menus listed in
MenuDependents. This message is sent by another method and is one you
probably won't use.

Selecting contains two methods, fromUser and fromUser:, which return a TextStyle
you select from a menu and evaluate a block with the selected TextStyle,
respectively.

Text style instance creation includes a number of methods to create a TextStyle by
providing a String name for the style (any name you prefer) and an Array of base
String names (actual names of font families — found in the directory answered by
OS fontDirectory fullName.). An alternative to base names is to provide an Array of
fonts (either StrikeFonts or VirtualStrikeFonts). You also have the option of
specifying "leading” 10 be divided equally at the top and bottom or separate "leading”
at the top and bottom of a "line" of characters. Using the messages in this message
category, TextStyles can be arbitrarily named, however, the convention is to use a
name that reflects the grouping of fonts. The difference between the "baseName” -
and "fontName" methods is that the former load a group of eight fonts in a default
order for each base name, the latter only load the fonts explicitly named in the array
and in the order they are listed in the array.

The messages in text style instance creation are the preferred way to create text
styles, instead of the TextStyle class instance creation message fontArray:. The
messages here will register the new style with the manager.

Examples

212

The following method is in the TextStyleManager class examples message
category.

bigHi

“When you see the star and arrow cursor, move the cursor where you want it and press
a mouse button. The greeting will be displayed in large Italic letters.”

| lines styleName |

styleName « “BigStyle’.

StyleManager styleName: styleName fontNames: #(’PellucidaSans-Serif361°).

lines « “Hi there!\How are you?” withCRs.

(DisplayText text: (lines asText) textStyle: (StyleManager at: styleName))

displayAt: Sensor waitClickButton.
StyleManager removeKey: styleName ifAbsent: [ 1.
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First, a text style instance creation message is sent to the global StyleManager to
create a TextStyle. On style menus its name is "BigStyle’. ‘BigStyle” has one font,
Pellucida Sans-Serif 361, in its fontArray. If a TextStyle is not registered with the
manager, it cannot be referred to by name and cannot be accessed throughout
Smalltalk.

Next, a String is created with two lines of characters — note the use of a backslash
to indicate the carriage return and the message withCRs. The simplest way to
display the string using a TextStyle is to make it a DisplayText. The instance
creation message takes a Text and a TextStyle as arguments, then the
DisplayText is displayed where you press a mouse button. Finally, ‘BigStyle” is
removed from the global StyleManager.

Related Classes

StrikeFont
StrikeFontManager
TextStyle
VirtualStrikeFont
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Timeval OS-Parameters

ExternalBinaryData variableByteSubclass: #Timeval

instanceVariableNames:

classVariableNames: “SecDatalndex UsecDatalndex *
poolDictionaries: °
category: ‘OS-Parameters’

Summary

Timeval provides creation and accessing protocol for the following C structure.

struct timeval {
long tv_sec;  /* seconds */
long tv_usec; /* microseconds */

}

The structure is documented under gettimeofday(2) in the manual UTek Command
Reference, Volume 2.

Class Variables
SecDatalndex

UsecDatalndex

Each C structure class variable holds the offset of a single field in the
structure. The name of a class variable is constructed from a field name,
stripped of its prefix, with the string ‘Datalndex” appended. For example,
the class variable SecDatalndex holds the offset of the "tv_sec" field.

Instance Methods
accessing

sec
Return the value of the structure field named sec.

sec: anint
Assign the argument, anlnt, to the structure field named sec.
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sec: anint usec: anotherint
Assign values to all the fields of the structure.

usec
Return the value of the structure field named usec.

usec: anint
Assign the argument, anint, to the structure field named usec.

converting
asTime
Return an instance of Time equivalent to the receiver.
printing

printOn: aStream
Print the receiver on aStream.

Class Methods

class initialization
initialize
Assign offset values to the class variables and define the size of the
structure.

instance creation

sec: anint usec: anotherint
Return an instance with the values of the fields assigned.

Rationale
The timeval C structure is used in support of these UTek system calls:

adjtime(2)
cfsettimeofday(2)
gettimeofday(2)
select(2)
settimeofday(2)
utimes(2)

Related Classes

UTekSystemCall implements the following system calls which use the timeval
structure:
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gettimeofday(2)
select(2)
utimes(2).

The other system calls which use this structure have not been implemented
because they are only available to the superuser (root).
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ExternalBinaryData variableByteSubclass: #Timezone

instanceVariableNames:

classVariableNames: ‘DsttimeDatalndex MinuteswestDatalndex *
poolDictionaries: "
category: ‘OS-Parameters’

Summary

Timezone provides creation and accessing protocol for the following C structure.

struct timezone {
int  tz_minuteswest; /* minutes west of Greenwich */

int  tz_dsttime; /* type of dst correction */

}

The structure is documented under gettimeofday(2) in the manual UTek Command
Reference, Volume 2.

Class Variables
DsttimeDatalndex

MinuteswestDatalndex

Each C structure class variable holds the offset of a single field in the
structure. The name of a class variable is constructed from a field name,
stripped of its prefix, with the string "Dataindex” appended. For example,
the class variable DsttimeDatalndex holds the offset of the "tz_dsttime”

field.

Instance Methods
accessing

dsttime
Return the value of the structure field named dsttime.
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dsttime: anint
Assign the argument, anlint, to the structure field named dsttime.

minuteswest
Return the value of the structure field named minuteswest.

minuteswest: anint
Assign the argument, anint, to the structure field named minuteswest.

minuteswest: anint dsttime: anotherint
Assign values to all the fields of the structure.

printing

printOn: aStream
Print the receiver on aStream.

Class Methods

class initialization
initialize
Assign offset values to the class variables and define the size of the
structure.
instance creation
minuteswest: anint dsttime: anotherint
Return an instance with the values of the fields assigned.

Rationale
The structure is used in support of the following UTek system calls:

cfsettimeofday(2)

gettimeofday(2)

settimeofday(2)
Related Classes

UTekSystemCall implements the following system call which uses the timezone
structure:

gettimeofday(2).

The other system calls which use this structure have not been implemented
because they are only available to the superuser {root).
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AbstractFileStatus variableWordSubclass: #UniflexFileStatus

instanceVariableNames:

classVariableNames:

poolDictionaries:

category: ‘OS-Interface”

Summary

An instance of this class is a buffer which contains information about a file. The
following questions are answered by file status information.

e s the file a directory?

e When was the file last modified?

e What is the file descriptor?

The file status class is usually not used in isolation, but in conjunction with the
system call class or with FileStream. As a result of the following code, three things

happen — an instance of UniflexFileStatus is created, the buffer is filled, and the
instance is returned:

OS status: aFileDescriptor
In the code above, UniflexSystemCall is referred to by the global variable OS. See

the 4400 Series Assembly Language manual, Section 4 System Calls, "status” for
details about the contents of the buffer.

Instance Methods
accessing

buffer
The receiver is the buffer which holds the file status information.

fileSize
Answer the file size in bytes.
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isDirectory
Answer whether the file represented by the receiver is a directory.

IsReadable
Answer true if the file represented by the receiver is readable.

IsWritable
Answer true if the file represented by the receiver is writable.

lastModified
Answer the time of the last modification to the file.

longDescription
Answer a String that contains a description of the receiver which looks like
a line from a dir command.
comparing

= aFileStatus
Answer true if the fdn and device number are the same.

hash
Hash is reimplemented because = is implemented.

Class Methods

instance creation
new
Answer a new instance of the receiver.

Rationale

This class is a concrete subclass of AbstractFileStatus and uses the protocol
framework established there. UniflexFileStatus serves as an interface to the
operating system structure which holds file status information.
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AimSystemCall variableSubclass: #UniflexSystemCall

instanceVariableNames:
classVariableNames:
poolDictionaries:
category: ‘OS-Interface”

Summary
This is the concrete class used to interface to the operating system on the Tek 4404,
4405 or 4406. It defines instance creation and portable operations implementation
for the UniFLEX operating system used by these workstations.

Instance Methods

execution

systeminvokeQuietly
Make a system call. Return success or failure of the system call, or nil i

the primitive fails.

portable subtask operations

terminatedSubtaskExitCode
Answer the low byte of the status returned from the wait system call. This
portion represents the value of the argument supplied by the exit system
call causing termination. The high order bit of the portion indicates whether
the terminated task has made a core dump. The receiver must be an
instance representing a wait system call, which has been executed.

terminatedSubtaskExitinterrupt
Answer the high byte of the status returned from the wait system call. This
portion represents the value of the signal causing termination. The
receiver must be an instance representing a wait system call, which has
been executed.
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terminatedSubtaskID
Answer the ID returned from the wait system call. The receiver must be an
instance representing a wait system call, which has been executed.

Class Methods

class initialization
initialize
Initialize the error message array used by UniflexSystemCall objects.
environment variables

argCount
Return the number of arguments used to invoke Smalltalk.

originalEnvironment
Return the environment used to invoke Smalltalk.
file names

backupFileName: aFileName
Answer a string which is a backup file name for the file aFileName.

isBackupFileName: aFileName
Does aFileName correspond to a name that is usually a backup file name?

general inquiries

abnormalTerminationCode
Answer the code for abnormal task termination.

asTime: osSeconds
Convert the operating systems notion of time to a Time. The operating
system has corrected for time zone and daylight savings time. Add in the
total seconds from Jan. 1, 1901 (the start of Smalltalk time) up to Jan. 1,
1980 (the start of Uniflex time).

brokenPipelnterrupt
Answer the interrupt number for the broken pipes interrupt.
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deadChilldinterrupt
Answer the interrupt number for the dead child interrupt.

defaultinterruptCode
Answer an operating system representation of the default interrupt action.

fileBufferSize
Return the preferred size of a buffer used for reading files.

fileStatusClass
Answer the class whose instances hold the file status returned by system
calls that are instances of the receiver.

fontDirectory
Return the directory which contains font files. Each file contains a font in
external font format.

getMachineName
Return the type of machine Smalltalk is running on.

ignorelnterruptCode
Answer an operating system representation of the ignore interrupt action.

isValid
Does this class represent the operating system running on this machine?
(This method should return true only if the underlying operating system is
Uniflex.)

maxFileNameSize
Answer the maximum number of characters permissible for file names.

maxOpanFiles
Answer the maximum number of simultaneously open files.

nonBlockingWait
Answer true if the wait instance creation method returns a non-blocking
call, false otherwise. Uniflex has a blocking wait call.

priorityinterval
Answer the interval of valid priorities in ascending order for this operating
system. Maximum values range from 0 to 25, zero being the highest and
25 being the lowest; however, this range is restricted for most users.
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returnKeyCode
Answer the Smallltalk character value which should be assigned when the
return key is pressed. The Uniflex operating system uses the CR
convention.

smalltalklnitializationDirectory
Return the directory which contains initialization files. Each file contains
Smalitalk readable data used during class initialization.

terminatelnterrupt
Answer the interrupt number for the terminate interrupt. This interrupt can
be caught.

terminateUnconditionallyInterrupt
Answer the interrupt number for the terminate unconditionally interrupt.
This interrupt cannot be caught.

validPriority: aPriority
Answer the validity of this priority for this task.

portable directory operations

changeDirectory: aString
Change directory to the specified directory.

createDirectory: aString
Make aString, a full path name, be a new directory.

currentDirectoryName
Answer the complete path name of the current working directory.

nextFileName: directoryStream
Answer the next file name in directoryStream. Advance the directory
stream beyond that name. Answer nil if none.

Directories are formatted into 16-byte entries, the last 14 of which contain
the characters of the file names. Short names use one entry with zero fill if
required. Long names use multiple consecutive entries all of which are
marked in the high-order bit of their first character position. A zero byte
(ignoring marks) is guaranteed.

removeDirectory: aString

Remove the directory named aString. The directory must be empty (i.e.,
contain only . and ..).
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portable file operations

create: aString
Create a new file named aString. Answer a writeOnly fileDescriptor for the

file.

duplicateFd: fileDescriptor
Return a new file descriptor that references the same open file as
fileDescriptor.

duplicateFd: oldFileDescriptor with: newFileDescriptor
Cause newFileDescriptor to reference the same open file as
oldFileDescriptor. If newFileDescriptor currently references an open file,
that file is first closed.

existingName: fileName
Answer true if a file or directory exists by the name fileName, a String.

freeFileDescriptors
Answer the number of available file descriptors.

newPipe
Return an instance of Pipe.

open: aString
Open the file named aString. Answer a readWrite fileDescriptor for the file.

openForRead: aString
Open the file named aString. Answer a readOnly fileDescriptor for the file.

openForWrite: aString
Open the file named aString. Answer a writeOnly fileDescriptor for the file.

read: fileDescriptor Into: aStringOrByteArray
Fill aStringOrByteArray with data from the file referred to by fileDescriptor.
Answer the number of bytes read. Answer zero if at end.

read: fileDescriptor into: aStringOrByteArray size: count
Fill aStringOrByteArray with, at most, count data elements from the file
referred to by fileDescriptor. Return the number of bytes read, or zero if at
end.
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rename: aFileName as: newFileName
Rename the file named aFileName to have the name newFileName.
Create an error if aFileName does not exist; but not if newFileName exists.

seek: aFileDescriptor to: aFilePosition
Position the file represented by aFileDescriptor to aFilePosition bytes from
its beginning.

shorten: fileDescriptor
Shorten a file to its current position.

size: {d
Return the count of available bytes from the file or pipe known by the file
descriptor fd.

status: fd
Return a UniflexFileStatus for the file known by the file descriptor fd.

statusNama: fileName
Answer a UniflexFileStatus for the file referred to by fileName, a String.

validFileDescriptor: fileDescriptor
Answer true if an open file with the specified file descriptor exists.

write: fileDescriptor from: aStringOrByteArray size: byteCount
Write byteCount bytes of data from aStringOrByteArray to the file referred
to by fileDescriptor.

portable subtask operations

brokenPipesProcessWith: aBlock
Answer a process that monitors broken pipes. ABlock is executed after the
receipt of each broken pipe signal.

executeUtility: aCommand withArguments: anOrderedCollection
Execute a binary program and return the entire results generated by the
program as a string. No mechanism for input to the program is provided.
Notify an error if the program cannot be executed or if the program
terminates abnormally.

executeUtilityWithErrorMapping: aCommand
withArguments: anOrderedCollection
Execute a binary program and return an array of two strings. The first
string contains the entire normal output generated by the program. The
second string contains any error message output from the program. No
mechanism for input to the executable program is provided. Notify an error
if the program cannot be executed or if the program terminates abnormally.
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forkShell
Fork an operating system shell with history. Type “exit” to the shell to
return to Smalltalk.

sendInterrupt: aninterruptID to: aTaskID
Send an ‘interrupt’ to a task by specifiying an interruptiD and a taskID.
Return true if the operation was successful, false otherwise. First check to
see if aTasklID is a valid task ID.

setinterrupt: aninterruptiD to: aSemaphoreOrParameter
Override the default action for an “interrupt” by connecting it to a
semaphore or some system specific parameter. If specified, the
semaphore is posted on interrupt. After the interrupt is received, the
interrupt must be reconnected or it will return to its default action. The
exception to this is the DeadChildInterrupt, number 26.

setTaskPriority: priority
Set the priority of this task to a value which should be included in this class”
priority interval.

shell
Fork an operating system shell with history. Type “exit’ to the shell to
return to Smalltalk.

startSubtask: executeCall withBlock: childBlock
Start the subtask by spawning a child task. Then, the child task only
evaluates the childBlock, and executes the executeCall to transform the
child task into another program. If the executeCall fails, terminate the child
task. The child task will inherit the priority of the Smalltalk task. Answer
the spawned child task ID, nil if none.

terminate: aTaskiD
Using an interrupt, attempt to terminate the task associated with the
specified ID. This termination is requested in a manner which can be
intercepted.

terminatedSubtasksProcessWith: aBlock
Answer a process that monitors spawned child tasks. ABlock is executed
after the termination of each child task. The dead child signal is
automatically reset by the operating system.

terminateUnconditionally: aTaskID
Terminate this task unconditionally.
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system-environment variables

invocationArgCountAddress
Get the address of the argument count used in this Smalltalk.

system-files

chace: fileName mode: perminteger
Check the accessibility of the file fileName.

chdir: directoryName
Change directory.

chown: fileName to: ownerlD
Change owner of a fileName to ownerID.

chprm: fileName to: permissions
Change permissions for a file.

close: fileDescriptor
Close a file.

controlPty: fileDescriptor command: cmd mode: modeByte
Control, via the master end, the slave side of a pty. The fileDescriptor is a
master mode pseudo-terminal file descriptor. The state of the channel is
returned in DO. The argument cmd is a subfunction and modeByte is the
argument to the subfunction.

create: fileName mode: modeBits
Create a new file.

createPty
Create a pseudo terminal master/slave device pair, known as a channel.
The file descriptor for slave access is returned in DO and the file descriptor
for master access is returned in A0. Once the channel has been created,
additional slave accesses may be created using UniflexSystemCall
open:mode:. UniflexSystemCall ofstat:buffer: may be used to get
information about the status of master and slave sides.

crtsd: newName mode: mode addr: addr
To create a directory, mode should be 8r04077 and addr should be 0.

defacc: permissions
Set the default permissions.
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dup: fileDescriptor
Duplicate the file descriptor; open the file again.

dups: fileDescriptor with: specifiedDescriptor
Duplicate the file descriptor, specifying the file descriptor of the duplicated
open file.

fentl: fileDescriptor function: controlFunction
Change or interrogate the behavior of a file. The state of the modifiable
behaviors is returned in DO.

controlFunction Result
0 Get the state (1 = noblock, 2 = block).
2 Answer file descriptor of last file which sent INPUT
READY signal, -1 if none.
3 Subsequent reads on this descriptor do not block.

Error ENOINPUT is returned if no data and signal
INPUT READY sent when data becomes available.
4 Subsequent reads do block.

filtime: fileName to: time
Set last modified time of file.

link: fileName to: linkName
Link a file to a link name.

ofstat: fileDescriptor buffer: buff
Get the status of an open file.

open: fileName mode: modeBits
Open a file.

status: fileName buffer: buf

Read the status of file fileName into the buffer buf. Buf should be
aWordArray of size 11.

unlink: fileName
Unlink a file.
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system-information

time: tbuff
Get the system time. Tbuff should be a WordArray of size 5.

ttime: tbuff
Get the current task’s time. Tbulf should be a WordArray of size 8.

system-input output

read: fileDescriptor buffer: buff nbytes: numberOfBytes
Perform a read operation with the appropriately sized buffer.

seek: fileDescriptor offset: position whence: start
Change the position in the file.

truncate: fileDescriptor
Truncate the file at the current position.

ttyget: fileDescriptor buffer: ttybuff
Get the tty description of the specified open file. Ttybuff should be a
WordArray of size 3.

ttynumber
Get the number of the calling task’s terminal.

ttyset:fileDescriptor buffer: ttybuff
Set the tty information as described in ttyget.

update
Update the contents of system disks.

write: fileDescriptor buffer: buff nbytes: numberOfBytes
Write numberOfBytes from buff to a file.

system-resources

Irec: fileDescriptor howmany: count
Make an entry in system’s locked record table.

rump: resourceName operation: resourceOperation
Create, destroy, enqueue or dequeue a named resource. Used to provide
a mechanism for controlling access to physical resources. The
resourceName must be no larger than 15 characters. ResourceOperation
should be a Smallinteger , 1 representing enqueue, 2 representing
dequeue, 3 representing create, and 4 representing destroy.
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urec: fileDescriptor
Unlock a file record.

system-subtasks

alarm: seconds
Set alarm to go off in seconds. Return previous value of seconds in DO.

cpint: interrupt to: aSemaphoreOrAddress
Set an interrupt from the operating system to signal a semaphore or tell the
operating system upon interrupt to branch to an address. It may be used
to restore the old interrupt address also. The old address (or semaphore)
is returned in DO.

crPipe
Create a pipe.

exec: fileName with: arglList
Execute a binary file specified by fileName. FileName is a character string.
ArgList is an OrderedColiection of character strings. The task ID is
returned in DO.

execute: program withArguments: argCollection
withEnvironment: environmentDictionary
Answer an instantiated instance of the exec system call with arguments
and environment variables in the proper format. The exec call has not
been invoked yet.

execve: pathName withArgs: argList withEnv: envList
Execute a binary file specified by pathName. PathName is a character
string. Arglist is an OrderedCollection of character strings. EnvList is an
OrderedCollection of environmental strings in the following format:
environment name = the corresponding environment value string (no
spaces around equal). For example, "HOME=/public’.

If the executable program is /bin/shell or /bin/script, it will create a default
environment if it is passed a null environment. The task ID is returned in
Do.

exit: exitParam
Answer an instance of the exit system call. It has not been invoked yet.

fork
Answer an instance of the appropriate fork system call. It has not been
invoked yet.
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forkProcess
Create a new task. The new task receives a copy of the entire address
space. Return the task’s ID in DO.

getld
Get the running task’s ID.

getuld
Get the actual user ID and the effective user ID.

setpr: priority
Set the priority.

setuld: userlD
Set the actual user ID and the effective user ID.

spint: taskNumber an: interrupt
Send a task, specified by taskNumber (ID), an interrupt.

term: terminatingStatus
Terminate a task with an error indicating status (zero = no error).

viork
Create a new child task. The new task does not receive a copy of the
entire address space, instead the parent and child processes share
memory. Return the child task ID in DO.

wait
Wait for a child or a program interrupt. DO returns taskID and AO returns
termination status.

yleldCPU
Yield the CPU to tasks of equal priority.

Rationale

UniflexSystemcCall is the primary interface between Smalltalk and the operating
system on Tektronix 4400 series workstations. Smalltalk requires operating system
services, the very least of which is being able to interact with the UniFLEX operating
system file system. Additionally, there are many other functions/programs
accessible via the operating system that should be usable from within Smalltalk.

Related Classes

AbstractSystemCall
AimSystemcCall
Subtask
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AbstractFileStatus subclass: #UTekFileStatus

instanceVariableNames: ‘buffer *

classVariableNames: o

poolDictionaries: ”

category: ‘OS-Interface”
Summary

An instance of this class contains a buffer holding information about a file.
Information may be things like

e Is the file a directory?,
e Last time the file was modified, and

e File descriptor.
The file status class is not usually used in isolation, but in conjunction with the
system call class or with FileStream. As a result of the following code, three things

happen — an instance of UTekFileStatus is created, the buffer is filled, and the
instance is returned:

OS status: aFileDescriptor.
In the code above, UTekSystemCall is referred to by the global variable OS.

Instance Variables

buffer <Stat> .
The C structure which contains the file information.

Instance Methods
accessing

buffer
Answer the buffer which holds the file status information.

fileSize
Answer the file size in bytes.
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IsDirectory
Answer true if the receiver is a directory.

isReadable
Answer true if the file represented by the receiver is readable.

isWritable
Answer true if the file represented by the receiver is writable.

lastModified
Answer the time of the last modification to the file.
comparing

= aFileStatus
The combination of device name (major and minor numbers) and i-number
serves to uniquely name a particular file.

hash
Hash is reimplemented because = is implemented.

Class Methods

instance creation

new
Answer a new instance of the receiver containing an instance of the C
structure class Stat.

Rationale

This class is a concrete subclass of AbstractFileStatus and uses the protocol
framework established there. UTekFileStatus serves as an interface to the
operating system C structure which holds file status information.
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AimSystemCall variableSubclass: #UTekSystemCall

instanceVariableNames:

classVariableNames: ‘SystemCallKeywords *

poolDictionaries: °

category: ‘OS-Interface’
Summary

UTekSystemCall is the class used to interface to the operating system on Tektronix
UTek workstations. It is normally accessed through the global variable OS. In
practice, a specific instance creation message is sent to the UTekSystemCall in
order to create a data object with the proper format, then the message invoke is
sent to the new system call object to actually cause the execution of the system call,
with success or failure being returned. A similar message, value, causes a notifier
upon system call failure, and returns the system call return value upon success.

This class is responsible for implementing all the protocol defined in its abstract
superclasses, AimSystemcCall and AbstractSystemCall.

Instance Variables
Inherited Instance Variables

AOIn <PointerArray>
This inherited variable contains the argument(s), if any, to the system call.

DOIn <Integer>
This inherited variable contains the value of the opcode symbol in the
SystemCallKeywords dictionary.

DOOut <integer>
This inherited variable contains the value returned from the system call.

D10ut <Integer>
This inherited variable sometimes contains supplementary return value

information.

errno <Integer>
This inherited variable contains an error number upon system call failure.
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operation <Symbol>
This inherited variable contains the symbolic name for the system call.

operationType <Symbol>
This inherited variable contains a message selector identifying the action to
take upon receiving the #invoke or #value message.

All other inherited instance variables are ignored.

Class Variables

SystemCallKeywords <Dictionary>
Symbols corresponding to the system call names are associated with
system call indices.

Inherited Class Variables

ErrorMessages <Array>
This inherited variable contains strings associated with error numbers.

Pool Dictionaries
Inherited Pool Dictionaries

ErrorConstants
This inherited pool contains symbolic names for error numbers.

OSConstants
This inherited pool contains symbolic names for commonly used numeric

constants.

Instance Methods
initialize-release

operation: opcode
Set up a system call with no arguments. Set the operation to the proper
code.

operation: opcode with: arg0

operation: opcode with: arg0 with: arg1

operation: opcode with: arg0 with: arg1 with: arg2

operation: opcode with: arg0 with: arg1 with: arg2 with: arg3

operation: opcode with: arg0 with: arg1 with: arg2 with: arg3 with: arg4

operation: opcode with: arg0 with: arg1 with: arg2 with: arg3 with: arg4
with: arg5
Set up the arguments for a system call. Set the operation to the proper
code.
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accessing

at: index put: argument
Place a system call argument in the desired stack position.

constants

systemCallKeywordFor: syscalllndex
Answer a String from the SystemCallKeywords dictionary that corresponds

to syscalllndex.

systemCallValueFor: aSymbol
Answer a value from the SystemCallKeywords dictionary that corresponds
to aSymbol. If aSymbol is not found, notify the user that it is a bad key.

errors

error: errorLabel
Report a system call error with a verbose explanation.

errorString
Return a string that is associated with the present error code. If there is no

string available, return a String representation of the error code.

issueError
Issue a notifier with a string that identifies the failed UTekSystemCall.

execution

returnD1
Cause the system call primitive to return a value in D10ut.

signallnvoke
Perform signal/semaphore mapping.

systeminvokeQuietly
Make a system call. Return success or failure of the system call, or nil if

the primitive fails.

value
Evaluate the system call represented by the receiver. Answer the return
value for a successful call; create an error notifier otherwise.

valuelfError: aBlock
Evaluate the system call represented by the receiver. Evaluate aBlock if
the system call resulted in an error. Return the result of the system call

otherwise.
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waitinvoke
Make a wait call. Return success or failure of that system call. Notify if the

primitive failed. This method is necessary because wait and wait3 have an
assembly code interface that differs from all other system calls.

operation type

signalOperation
The desired operation involves a signal/semaphore link.

waitOperation
The desired operation involves a wait or wait3 system call.

portable subtask operations
terminatedSubtaskExitCode
Return a portion of the status returned from the wait system call. This
portion represents the value of the argument supplied by the exit system
call causing termination. The high order bit of the portion indicates whether
the terminated task has made a core dump. The receiver must be an
instance representing a wait system call, which has been executed.

terminatedSubtaskExitinterrupt
Return a portion of the status returned from the wait system call. This

portion represents the value of the signal causing termination. The
receiver must be an instance representing a wait system call, which has

been executed.

printing

printOn: function
Print a representation of the system call similar to that used in the UTek

manual.

Class Methods

class initialization

firstTime
Initialize a brand new image under Smalltalk. This method assumes that

Disk and SourceFiles are initialized.

initialize
Read in the constants and messages needed for UTek System Calls.
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initializeErrorMessages
Load the ErrorConstants pool. Load the class array ErrorMessages using
the UTek "msghlp” utility.
constants

constant: aString
Return the value associated with aString.

keysAtValue: val
Return a set of symbols that are associated with the value val.

systemCallKeywordFor: syscallindex
Return a Symbol from the SystemCallKeywords dictionary that
corresponds to syscallindex.

systemCallValueFor: aSymbol
Return a value from the SystemCallKeywords dictionary that corresponds
to aSymbol. If aSymbol is not found, notify the user that it is a bad key.

environment variables

argCount
Return the number of arguments used to invoke Smalltalk.

originalEnvironment
Return the environment used to invoke Smalltalk.

file names

backupFileName: aFileName
Answer a string which is a backup file name for the file aFileName.

isBackupFileName: aFileName
Does aFileName correspond to a name that is usually a backup file name?

general inquiries

abnormalTerminationCode
Return the code for abnormal task termination.
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asTime: osSeconds
Convert the operating system’s notion of time 1o a Time. Add in the total
seconds from Jan. 1, 1901 (the start of Smalitalk time) up to Jan. 1, 1970
(the start of UTek time). Add a correction value for time zone and daylight
savings time.

brokenPipelnterrupt
Return the interrupt number for the broken pipes interrupt.

deadChildinterrupt
Return the interrupt number for the dead child interrupt.

defaultinterruptCode
Answer the code that will restore the default interrupt action.

fileBufferSize
Return the preferred size of a buffer used for reading files.

fileStatusClass
Answer the class of objects returned from system calls that return file
status.

fontDirectory
Return the directory which contains font files. Each file contains a font in
external font format.

getMachineName
Return the type of machine Smalltalk is running on.

ignorelnterruptCode
Answer the code that will cause interrupts to be ignored.

isValid
Does this class represent the operating system running on this machine?
(This method should return true only if the underlying operating system is
UTek.)

maxFileNameSize
Answer the maximum number of characters permissible for file names.

maxOpenFiles
Answer the maximum number of simultaneously open files.
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nonBlockingWait
Does the UTekSystemCall #wait method return immediately rather than
blocking?

prioritylnterval
Return the interval of valid priorities in order of descending priority for this

task and effective user.

returnKeyCode
Answer Smalltalk character value which should be assigned when the
return key is pressed. UTek returns a linefeed.

smalltalkinitializationDirectory
Return the directory which contains initialization files. Each file contains
Smalltalk readable data used during class initialization.

terminatelnterrupt
Return the interrupt number for the terminate interrupt. This interrupt may

be caught.

terminateUnconditionallyinterrupt
Return the interrupt number for an unconditional interrupt. This interrupt
may not be caught.

validPriority: aPriority
Is aPriority a valid priority for this task and user?

portable directory operations

changeDirectory: aDirectoryName
Change the current directory to the specified directory.

createDirectory: directoryName
Create a new directory with the name directoryName.

currentDirectoryName
Return a String with the name of the current working directory.

nextFileName: directoryStream
Return the next existing file name in directoryStream. Advance the
directory stream beyond that name. Answer nil if none. UTek directories
have the following variant structure:
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struct direct {
u_long d_ino; /«xinode number for the filex/
short d_reclen; /+length of this record, dword padded*/
short d_namlen; /xlength of the file name*/

char d_nameld_namlen+1]};  /+file name itself*/

To tell if a directory entry is unused, one must look at the previous entry to
see if d_reclen is bigger than would be expected. This is not terribly easy
to do with a Stream on variant records, so we take the coward’s way out:
get the name of the file, see if it exists, and either return the validated
name, or go get the next one.

removeDirectory: directoryName
Remove the directory named directoryName.

portable file operations

create: fileName
Create a new file named fileName. Answer a writeOnly fileDescriptor for
the file.

duplicateFd: fileDescriptor
Return a new file descriptor that references the same open file as
fileDescriptor.

duplicateFd: oldFilelD with: newFilelD
Duplicate the existing file descriptor oldFilelD, to the specified new file
descriptor newFilelD. If newFilelD already existed, it is first closed. The
old and new descriptors share an open file. The new file descriptor is
returned.

existingName: fileName
Answer true if a file or directory exists by the name fileName.

freeFileDescriptors
Answer the number of available file descriptors.

newPipe
Return an instance of Pipe.
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open: fileName
Open the file named fileName. Answer a readWrite fileDescriptor for the

file.

openForRead: fileName
Open the file named fileName. Answer a readOnly fileDescriptor for the

file.

openForWrite: fileName
Open the file named fileName. Answer a writeOnly fileDescriptor for the
file.

read: fileDescriptor into: aStringOrByteArray
Fill aStringOrByteArray with data from the open file known by
fileDescriptor. Return the number of bytes read, or zero if at end.

read: fileDescriptor into: aStringOrByteArray size: count
Fill aStringOrByteArray with, at most, count data elements from the file
referred to by fileDescriptor. Return the number of bytes read, or zero if at
end.

rename: fileName as: newFileName
Rename the file named fileName to have the name newFileName. Create
an error if fileName does not exist, but not if newFileName exists.

seek: aFileDescriptor to: aFilePosition
Position the file known by aFileDescriptor to aFilePosition bytes from its
beginning. Return the resulting position.

shorten: fileDescriptor
Shornten a file to its current position.

status: fd
Return a FileStatus for the file known by the file descriptor fd.

statusName: fileName
Return a FileStatus for the file named fileName.

validFileDescriptor: fd
Answer true if an open file with the specified file descriptor exists.

write: fileDescriptor from: aStringOrByteArray size: byteCount
Write byteCount bytes of data from aStringOrByteArray to the file known
by fileDescriptor. Return the actual number of bytes written.
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portable subtask operations

brokenPipesProcessWith: aBlock
Return a process that monitors broken pipes. ABlock is executed after the
receipt of each broken pipe signal.

defaultinterrupt: aninterruptiD
Set the specified interrupt to its default action. The previous action is
returned.

execute: program withArguments: argColliection withEnvironment: envDictionary
Answer an instance of the exec system call that has not yet been invoked.

forkShell
Set up the display and signal environment for terminal emulation, and turn
it over to a forked shell Subtask. Block on the Subtask until it terminates,
then restore the display and signal environment for Smalltalk.

ignorelnterrupt: interruptiD
Set the specified interrupt to be ignored. The previous action is returned.

sendinterrupt: interruptID to: taskiD
Send the interrupt known by interruptID to the task known by taskiD.
Return true if the operation was successful, false otherwise. First check to
see if tasklD is a valid task ID.

setinterrupt: interruptiD to: aSemaphoreOrAddress
Override the default action for the interrupt known by interruptID by
connecting it to aSemaphore or the address of a subroutine. The
semaphore is posted on interrupt. The old semaphore (or address) is
returned.

setTaskPriority: priority
Set the priority of Smalltalk to the value priority.

shell
Set up the display and signal environment for terminal emulation. Either
suspend Smalltalk (for shells that support it) or fork a new shell. Restore
the display and signal environment for Smalltalk upon resumption.

startSubtask: execCall withBlock: childBlock
Fork a copy of Smalltalk. In the child copy, execute childBlock and invoke
execCall, which must be an instantiated ‘exec” system call. If execCall
returns, there is an error: terminate the child task. Meanwhile, the parent
task returns the child task ID.
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terminate: tasklD
Using an interrupt, attempt to terminate the task known by taskID. This
termination is requested in a manner which can be intercepted.

terminatedSubtasksProcessWith: aBlock
Return a Process that moniters spawned child tasks. ABlock is executed
after the termination of each child task. The dead child signal is
automatically reset by the operating system.

terminateUnconditionally: aTaskID
Terminate this task unconditionally.

wait
Answer an instance of the wait system call that has not yet been invoked.

system-files

access: pathName mode: modeBits
Access returns the value 0 in DO if the file pathName is accessible for
reading, writing, or executing according to the modeBits.

chdir: pathName
Change the current working directory to pathName.

chmod: pathName mode: modeBits
Change the file pathName to have a mode described by modeBits.

close: filelID
Delete the file referenced by the file descriptor, filelD, from the reference
table. If this is the last reference to the underlying object, it will be
deactivated.

dup2: oldFilelD newfd: newFileID
Duplicate the existing file descriptor oldFilelD, to the specified new file
descriptor newFilelD. If newFilelD already existed, it is first closed. The
old and new descriptors share an open file. The new file descriptor is
returned in DO.

dup: oldFilelD
Duplicate the existing file descriptor oldFilelD, by creating a new file
descriptor. The old and new descriptors share an open file. The new file
descriptor is returned in DO.

fchmod: fileID mode: modeBits
Change the file denoted by filelD to have a mode described by modeBits.
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fentl: filelD emd: commandiD arg: commandArg

Fentl is used to control various aspects of the open file known by the
descriptor filelD, depending on the Integer arguments, commandID and
commandArg. An Integer value is returned in DO. The following table
describes the various actions of fentl (X means don’t care or undefined).

commandlD  commandArg DOOut Action

F_DUPFD anfd new fd return a new fd >=

. commandArg

F_GETFD X flag return close-on-exec flag

F_SETFD Oor1 X set close-on-exec flag to
commandArg

F_GETFL X status flags  return current status flags

F_SETFL status flags X set status flags

F_GETOWN X pg negated  return process group

F_SETOWN pg negated X set process group to pg

F_SETOWN pid X set process group to that

of process pid

Status flags are defined as a bitOr: of the following values:

FNDELAY FilelD is in non-blocking mode. If a read or write would
block, the call fails with the error code EWOULDBLOCK.

FAPPEND Wirites to filelD are appended to the end of the file.

FASYNC Send SIGIO to the process group when l/O is possible.

flock: filelD operation: operationiD

Flock controls advisory locks that cooperating processes may associate
with files. Locks can be applied either exclusively or shared, and may be
set non-blocking. OperationlD is a set of bit flags used to determine the
type of lock that will be applied to the open file descriptor fileiD.

fstat: filelD buf: statStructure

Fstat returns information in statStructure about the open file known by the

descriptor filelD.
link: oldPathName path2: newPathName

Create a new directory entry newPathName for the file oldPathName. Both

paths must be on the same file system.
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Istat: pathName buf: statStructure
Lstat returns information in statStructure about the file or symbolic link
pathName.

mkdir: directoryName mode: modeBits
Mkdir creates a new directory directoryName with the mode being
modeBits combined with the current mode mask.

open: pathName flags: options mode: modeBits
Open the file pathName under the control of options. If the file does not
exist and options specify creation, set the new file’s mode to modeBits, in
combination with the current mode mask. A file descriptor by which the
open file is known is returned in DO.

readlink: symbolicLinkPathName buf: linkByteData bufsiz: linkSize
Readlink returns in linkByteData the contents of the symbolic link
symbolicLinkPathName. LinkByteData must be at least linkSize. The
number of characters read is returned in DO.

rename: oldFileName to: newFileName
Rename causes the file oldFileName to be known as newFileName.

rmdir: directoryPathName
Rmdir removes the directory known as directoryPathName.

stat: pathName buf: statStructure
Stat returns information in statStructure about the file pathName.

symlink: oldPathName path2: newPathName
Symlink creates a symbolic link to oldPathName in a file named
newPathName.

umask: newUmask
Umask sets the file creation mode mask for Smalitalk to newUmask. The
previous mode mask is returned in DO.

unlink: pathName
Unlink removes the reference to pathName from its directory. The file will
not go away if there are other links to it or it is open in any process.

utimes: pathName tvp: timevalStructurePair
The last access and last modified times, respectively, for the file pathName
are returned in timevalStructurePair.
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system-information

getdtablesize
Getdtablesize returns the number of files that may be open at any given
time in DO, which is the size of the descriptor table. This value exists in a
constant and is obtained quickly via the expression:

UTekSystemCall constant: “NOFILE".

getegid
Getegid returns the actual group ID of the user running Smalltatk in DO and
the effective group ID of the user running Smalltalk in D1. This may be
different than the actual group ID of the user running Smalltalk if Smalltalk
has the set-group-ID bit set.

geteuid
Geteuid returns the actual user ID of the user running Smalltalk in DO and
the effective user ID of the user running Smalltalk in D1. This may be
different than the actual user ID of the user running Smalltalk if Smalltalk
has the set-user-ID bit set.

getgid
Getgid returns the actual group ID of the user running Smalltalk in DO and
the effective group ID of the user running Smalltalk in D1. This may be
different than the actual group ID of the user running Smalltalk if Smalltalk
has the set-group-ID bit set.

gethostname: hostName namelen: hostNameSize
Gethostname places this machine’s name in hostName, which must
contain room for at least hostNameSize characters.

getitimer: timerType value: timerStructure
Getitimer returns in timerStructure information for one of three interval
timers, determined by timerType.

getpagesize
Getpagesize returns the number of bytes in a Memory Management Unit
page in DO.

getrlimit: resourcelD rlp: rlimitStructure ,
Return in rlimitStructure the resource limits imposed on the Smalltalk
process and its chiidren.

gettimeofday: timevalStructure tzp: timezoneStructure
Return the system’s notion of the current Greenwich Mean Time and the
local time zone in timevalStructure and timezoneStructure.
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getuid
Getuid returns the actual user ID of the user running Smalltalk in DO and
the effective user ID of the user running Smalltalk in D1. This may be
different than the actual user ID of the user running Smalltalk if Smalitalk
has the set-user-ID bit set.

mstat: memoryType addr: startAddress len: length vec: processString
Return in processString information describing the process clusters of a
particular memoryType beginning at startAddress and continuing for length
bytes.

profil: tallyByteArray bufsiz: tallySize offset: pcStart scale: granularity
Profil allows execution time profiling by examining the user program
counter each clock interval. Offset is subtracted from the PC, multiplied by
granularity, and tallied in tallyByteArray if the result is within tallySize.

setitimer: timerType value: timerStructure ovalue: oldTimerStructure
Setitimer sets one of three interval timers, determined by timerType, to the
value specified in timerStructure. The previous vaiue for that timer is
returned in oldTimerStructure.

setregid: realGrouplD egid: effectiveGrouplD
Setregid sets the real and effective group IDs of Smalltalk to realGroupID
and effectiveGrouplD, respectively. Only root may change the real group
ID, others may only set the effective group ID to the real group ID.

setreuid: realUserID euid: effectiveUserlD
Setreuid sets the real and effective user IDs of Smalltalk to realUserID and
effectiveUserID, respectively. Only root may change the real user ID,
others may only set the effective user ID to the real user ID.

setrlimit: resourcelD rlp: rlimitStructure
Setrlimit changes the resource limits for Smalitalk and its chlldren to the
limits described in rlimitStructure.

uname: utsnameStructure
Uname returns in utsnameStructure information identifying the current
operating system.

system-input output

fsync: filelD
Fsync causes an open file descriptor filelD, to have a disk representation
consistent with its memory representation.
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ftruncate: filelD length: truncatedSize
Ftruncate causes a file that is open for writing known by the descriptor
filelD to be reduced to a given size, if it is currently larger than that size.
Truncated data are lost.

ioctl: fileID request: commandID argp: argByteArray
Set or get the operating characteristics of the open device file known by the
descriptor filelD according to commandID and argByteArray. CommandID
is an Integer that both identifies the request and describes argByteArray:

union commandID {

int command;

struct field {
short in:1; /«set if argByteArray gets input+/
short  out:1; /xset if argByteArray gets output*/
short unused:7;
short  len:7; /+length of argByteArray, max 128+/

short  request}} /xioctl request codex/

(The fields in commandID are built properly by the "OS constant:
requestString” expression.) loctl requests are device dependent. The
following table links devices, available requests, and UTek manual pages
from Command Reference, Volume 2, Section 4:

Device Manual Requests
ethernet ARP, ILAN, LNA, LO, Manipulate network interfaces.
NETWORKING
parallelpot HC Set/clear CRM/RCSM modes.
tape MTIO Control operation of raw cartridge
tape device.

RS-232 port RSA Control operation of RS-232 port.
terminals TTY Control operation of console, tty

port, and pseudo-ttys.

Terminals and RS-232 ports are the devices most often sent ioctl requests.
The following requests are available for controliing these devices:
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Request Action

TIOCSETD, TIOCGETD Set/get line discipline: old, new, or retwork.
TIOCSPGRP, TIOCGPGRP  Set/get process group for current process.
TIOCMODS, TIOCMODG Set/get RS-232 port control lines.

TIOCSETP, TIOCGETP Set/get parameters as in stty/gtty.
TIOCSETC, TIOCGETC Set/get special characters.
TIOCFLUSH Flush buffers.

TIOCSTI Simulate terminal input.
TIOCPKT Set/clear pseudo-tty packet.

... and many, many more. See TTY(4) for details.

Iseek: filelD offset: bytes whence: offsetType
Lseek moves the file pointer associated with the descriptor filelD by bytes
positions, and returns the new value of the file pointer in DO. OffsetType
specifies absolute, incremental, or extending movement.

read: filelD buf: byteData nbytes: byteDataSize
- PRead data from the file known by the descriptor filelD into byteData, which
must be of at least byteDataSize. The number of bytes actually read is
returned in DO.

readv: filelD iov: bufferArray iovent: bufferArraySize
Read data from the file known by the descriptor filelD into the buffers
referenced in bufferArray, which must be of at least bufferArraySize.
Readv may not be used on raw devices or across a network. The number
of bytes actually read is returned in DO.

select: fileCount readfd: readFiles writefd: writeFiles exceptfd: pendingFiles
timeout: timevalStructure
Select examines the open files corresponding to the bit masks readFiles,
writeFiles, and pendingFiles to see if they are ready for reading, writing, or
have exceptional conditions pending, respectively. At most, fileCount
descriptors are examined. ReadFiles, writeFiles, and pendingFiles then
return a bit mask corresponding to those descriptors that were found ready,
with the total number of ready descriptors returned in DO. If
iimevalStructure is zero, select blocks until all descriptors are ready,
otherwise timevalStructure indicates how long to wait for ready descriptors.

sync
Sync causes all in-core information that should be on disk to be written out.
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truncate: pathName length: truncatedSize
Truncate causes the file pathName to be reduced to a given size, if it is
currently larger than that size. Truncated data are lost.

write: filelD buf: byteData nbytes: byteDataSize
Write writes byteDataSize bytes from the buffer byteData inta the open file
known by descriptor filelD. The number of bytes actually written is returned
in DO.

writev: filelD lov: bufferArray lovent: bufferArraySize
Writev writes the number of buffers specified by bufferArraySize into the
open file known by descriptor filelD These buffers are described
iovecStructures contained in bufferArray. The number of bytes actually
written is returned in DO.

system-sockets

accept: socketlD addr: sockaddrStructure addrlen: sockaddrSize
Accept a connection on a socket by creating a new socket. The new
socket has the same properties as the socket denoted by socketID. This
operation follows blocking/nonblocking protocol. The length argument (a
4-byte quantity) initially contains a pointer to the size of the socket address
buffer, and returns the new size of the buffer. The descriptor of the new
socket is returned in DO.

bind: socketID name: sockaddrStructure namelen: sockaddrSize
Bind a name to a socket. After use, this socket must be deleted by the
user with the unlink call. The socket, denoted by socketID, is bound to a
name described by sockaddrStructure of length sockaddrSize.

connect: socketiD name: sockaddrStructure namelen: sockaddrSize
Either specify the peer to which datagrams are sent or initiate a connection
on another socket, socketID. The length of the socket name is specified by
sockaddrSize.

getpeername: socketID name: sockaddrStructure namelen: sockaddrSize
Getpeername returns the name of the peer connected to socket socketlD
in sockaddrStructure. SockaddrSize is a pointer to the actual size of
sockaddrStructure, which returns the actual size of the returned
sockaddrStructure.

254



UTekSystemCall  OS-Interface

getsockname: socket!D name: sockaddrStructure namelen: sockaddrSize
Return in sockaddrStructure the name of the socket socketlD.
SockaddrStructure must be of size sockaddrSize, and the size of the
returned name is returned in sockaddrSize.

getsockopt: socketlD level: optionType optname: optionID optval: optionString
optlen: optionSize
Return the options of optionType and optionID assaciated with the socket
socketlD in optionString. OptionSize is the length allocated for
optionString, and is modified to indicate the actual size of the returned
optionString.

listen: socketlD backlog: maximumQueuelength
Establish a backlog queue of maximumQueuelength for the socket
socketID.

recv: socketiD buf: byteData len: byteDataSize flags: options
Recv returns a message from the connected socket socketID in byteData,
which must be of at least byteDataSize. The number of bytes actually
received is returned in DO.

recvfrom: socketID buf: byteData len: byteDataSize flags: options
from: sockaddrStructure fromlen: sockaddrSize
Recvfrom returns a message from the socket socketlD in byteData, which
must be of at least byteDataSize. f sockaddrStructure is zero, no source
address is received, otherwise sockaddrStructure returns the source
address. SockaddrStructure must be at least sockaddrSize bytes. The
number of bytes actually received is returned in DO.

recvmsg: socketlD msg: msghdrStructure flags: options
Recvmsg returns a message from the socket socketID as directed by the
msghdrStructure, which locates the sockaddr structure, output buffers, and
access rights to be used. The number of bytes actually received is
returned in DO.

send: socketID msg: byteData len: byteDataSize flags: options
Send transmits the message byteData of length byteDataSize to the
connected socket socketlD, as contralled by options. The number of
characters actually sent is returned in DO.

sendmsg: socketiD msg: msghdrStructure flags: options
Sendmsg transmits the message described by msghdrStructure to the
socket socketlD, as controlled by options. The number of characters
actually sent is returned in DO.
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sendto: socketlD msg: byteData len: byteDataSize flags: options
to: sockaddrStructure tolen: sockaddrSize
Senc'to transmits the message byteData of length byteDataSize to the
socket socketlD described by sockaddrStructure, as controlled by options.
The number of characters actually sent is returned in DO.

setsockopt: socketlD lavel: optionType optname: optionlD optval: optionString
optlen: optionSize
Set the options of optionType and optionID associated with the socket
socketlD to the values described in optionString, which is of size
OptionSize.

shutdown: socketID how: endID
Shutdown causes all or part of a full-duplex connection with socket
socketID to be closed. The part disconnected is described by endID.

socket: addressType type: sacketType protocol: pratocol
Socket creates a socket of socketType using the address format

addressType and the given protocol. A new socket descriptor is returned
in DO.

socketpair: domain type: socketType protocol: protocol sv: socketlDs
Socketpair creates a pair of connected sockets of socketType in the given
domain using the given protocol. A pair of new socket descriptors is
returned in socketIDs.

system-subtasks

execve: pathName argv: arguments envp: environmentVariables
Transform Smalltalk into a new UTek process. The file specified by
pathName is either an executable object file, or a data file for an
interpreter. Arguments is an array of null-terminated strings, the first of
which must be the name of the executable program, pathName.
EnvironmentVariables is an array of nuil-terminated strings, each of which
is in the form "name=value". There is no return from this system call.

exit: status
Terminate Smalltalk with the given status. All descriptors are closed, the
parent process may be notified of the status throught the wait system call,
and existing child processes have their parent ID changed to 1. There is
no return from this system call.
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fork
Fork causes a copy of the current Smalltalk process to be created. The
parent finds the new task ID in DO and the value 0 in D1. The new task
finds the parent task ID in DO and the value 1 in D1.

getgroups: maxEntries gidset: groupSet
Getgroups stores the group access list for the Smalltalk process in the
groupSet array, which contains at least maxEntries.

getpgrp: processIiD
Getpgrp returns the process group of the process processID, which, if zero,
specifies this Smalltalk. The group ID is returned in DO.

getpid
Return the process ID of Smalltalk in DO.

getppid
Return the process ID of Smalltalk in DO. Return the process ID of

Smalltalk’s parent in D1.

getprlority: priority Type who: identifier
Return the scheduling priority of a process, process group, or user as
determined by priorityType. Identifier is either a process ID, process group
ID, or user ID, as appropriate. The priority is returned in DO.

getrusage: whoFlag rusage: rusageStructure
Return in rusageStructure information about resource usage of Smalltalk or -
its terminated children, as indicated by whoFlag.

kill: process!D sig: signallD
Send the process known by processiD the signal signaliD.

kill: processl|D sig: signallD arg: signalArgument
Send the process known by process|D the signal signallD with the
argument signalArgument.

killpg: processGrouplD sig: signallD
Send the process group known by processGrouplD the signal signallD.
pipe
Pipe creates an interprocess communication channel. The read end of the
pipe is known by the descriptor in DO, while the write end of the pipe is
known by the descriptor in D1.
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ptrace: actionCode pid: process|D addr: processAddr data: processData
Ptrace allows interactive control of a child process processiD. The
actionCode argument controls interpretation of the processAddr and
processData arguments.

setpgrp: processID pgrp: grouplD
Setpgrp sets the process group of the process processiD to groupID.

setpriority: priority Type who: identifier prio: newPriority
Set the scheduling priority of a process, process group or user as
determined by priority Type to the value newPriority. Identifier is either a
process ID, process group D, or user ID, as appropriate.

sigblock: blockedSignalsMask
Sigblock causes signals specified in blockedSignalsMask to be added to
the set of signals currently blocked. A mask representing the signals
previously blocked is returned in DO.

sigpausae: blockedSignalsMask
Sigpause causes signals specified in blockedSignalsMask to become the
set of signals currently blocked. It then waits for a signal to arrive, finally
restoring the previous blocked signal mask.

sigsetmask: blockedSignalsMask
Sigmask causes signals specified in blockedSignalsMask to become the
set of signals currently blocked. A mask representing the signals
previously blocked is returned in DO.

wait3: waitStructure options: blocking rusage: rusageStructure
Wait3 checks the status of child processes, optionally without suspending,
as controlled by blocking. Upon return from wait, waitStructure contains
both the exit code and the termination status of the child that died, unless
waitStructure was set to zero before the call, in which case no status is
returned. If rusageStructure is non-zero, information concerning the
resource usage of terminated children is returned in rusageStructure. The
process ID of the stopped or terminated child process is returned in DO.

wait: waitStructure
Wait suspends Smalltalk until it receives a signal or one of its children dies.
Upon return from wait, waitStructure contains both the exit code and the
termination status of the child that died, unless waitStructure was set to
zero before the call, in which case no status is returned. The process ID of
the stopped or terminated child process is returned in DO.
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Rationale

UTekSystemCall is the primary interface between Smalltalk and the operating
system. Smalltalk requires operating system services, the very least of which is
being able to read operating system files. Additionally, there are many other
functions/programs accessible via the operating system that should be usable from
within Smalitalk.

Background

Essential operating system services are defined in protocol found in either
AbstractSystemcCall or AimSystemCall. Those two classes establish the pattern
of protocol to be implemented or overridden by methods in the subclasses for
specific operating systems. Examples of essential services are open: and
closeFile: to open and close files in the operating system; read:into: and
write:from:size to read and write files; changeDirectory: to move to a different
directory; and caiis to fork and execve needed for subtasking. In addition to
implementing or overriding protocol in its two immediate superclasses,
UTekSystemCali contains specific protocol needed for the UTek operating system
interface and UTek-specific services such as network access.

System Calls

Often the intended outcome of a system call is the side effect of the call (e.g., writing
to afile) rather than what the call returns. In the UTek operating system, system
calls are generally used by C functions that directly invoke UTek system operations.
In Smalltalk, however, the UTek system operations are invoked via Smalltalk
primitives. There are three types of system interface operations:

e display operations (primitive method displaylnvoke),
e semaphore or signal operations (primitive method signalinvoke), and

e system and wait operations (primitive method systeminvokeQuietly).

When one of the three types of calls is made, the communication between Smalltalk
and the operating system is accomplished through one of the three primitives — the
second and third types of system interface operations are implemented in
UTekSystemCall. These are system calls which are found in Section 2 of the
manual UTek Command Reference. Display operations are implemented in
AimSystemcCall.

You should read the introf2) section in Utek Command Reference for additional
information about system call error messages and terminology.
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Most system calls will be accomplished by methods found in the message
categories with "portable” in their name, for example, portable directory operations.
Under those categories are the message selectars that will fulfill the most common
system call requirements.

UTekSystemcCall also provides non-portable methods under "system-" categories
for every system call in Section 2 of the UTek Command Reference except

e calls that could destroy the running Smalltalk process/task (e.g., memory
management calls), and

e system calls which are only accessible to root.

Before using these non-portable calls, the documentation of the call in Section 2 of
UTek Command Reference should be reviewed.

Naming Convention

The naming convention for the message selectors under "system-" categories is as
follows. The first keyword is the name of the UTek system call. The first argument
is the first argument expected by the system call. Succeeding keywords and
arguments name and supply, respectively, the remaining arguments to the system
call. For example, the C specification newfd = dup2 (oldfd,newfd) (dup2(2)in

 UTek Command Reference) is implemented as this UTekSystemCall class message

selector: :
dup?2: oldFilelD newfd: newFilelD

dup? is the system call name.
oldFilelD is the first argument.
newid: names the second argument, newFilelD.

Class Protocol — Portable and System- Methods

Wherever possible, the "portable” operations should be used to ensure operating
system independence. In images released for the UTek operating system, the
global variable OS is set to UTekSystemCall. OS should be used in code (instead
of the name of your system call class) to insure the portability of the code.



UTekSystemCall OS-Interface

The class message categories beginning with "portable” should be checked first
when you need to make a system call. Those categories will be the ones you use
most frequently. The "portable” methods often send messages found under
"system-" categories, but most of the "system-" methods can be thought of as
private.

For example, suppose you want to duplicate a file descriptor. The portable file
operations category contains the method duplicateFd:. This is the message that
you should use. It works by calling dup:, which is found under system-files. The
message dup: is sent to the global variable OS. If the system call fails, a notifier is
displayed; otherwise, dup: returns the new file descriptor.

There is no way to tell from looking at the dup: meiiiod that the preferred message
for your purpose is duplicateFd: — just follow the rule of thumb to look under
"portable” first for the message you need. If you use a non-portable message
selector, it will work but may not be as "user-friend!y” as the portable one — dup:
doesnt display the notifier that duplicateFd: displays when appropriate. In
addition, moving your code to other Tektronix Smalitalk images will be much easier
if you use the "portable” operations.

Portable directory operations allow you to manipulate directories, such as changing
the current directory, enumerating the files in a directory, and creating or removing a
directory.

Portable file operations allow you to perform common operations on files, such as
creating, checking for existence, various file descriptor operations, renaming,
opening, reading, positioning, creating pipes, writing, and obtaining file status
information.

Portable subtask operations allow you to create new processes, send interrupts to
processes, and change the response to interrupts.

The protocol is arranged with all the direct-map system calls together under
"system-". "Direct-map” methods are those described under the preceding section
called "Naming Convention™. If no portable message exists for what you need to do,
for example, socket operations or ioct/, the direct syztem call message should be
used.

System-files methods are system calls that deal with testing, opening, closing, status,
names, and descriptors of files.

System-information methods are system calls that return information from the system,

such as user and group ID, host name, and timers. They are primarily concerned
with returning information, as opposed to taking some action.
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System-input output methods are system calls that read, write, seek, and deal with
input and output in other ways.

System-sockets methods are system calls that are concerned with creating,
connecting, receiving, and sending data on sockets.

System-subtasks methods are system calls that are concerned with UTek processes
— creating, interrupting (signaling), and process ID.

Class Protocol — Other Message Categories

Class initialization methods initialize the class variables and pool dictionaries, if
necessary. The firstTime method initializes the Smalltalk image for a specific
operating system.

Certain operating system information is available (without making a system call)
using class protocol for constants, file names, and general inquiries. The environment
variables protocol supplies information about the environment at the time Smalltalk
was invoked.

Instance Protocol

Note: The only instance messages the typical user would
send to an instantiated UTekSysytemCall are value
or invoke (inherited from AimSystemcCall).
Remember that invoke does not perform error handling.

Initialize-release methods set up the instance variables and operation type of a
system call, and set up arguments, if any, to be passed to the call.

The accessing method at:put: places an argument to the call in the position
specified.

Constants methods return symbols or corresponding values, as specified, from the
SystemCallKeywords dictionary. Superclass constants methods return information
from the OSConstants and ErrorConstants pools.

Errors methods provide several formats of error messages.
Execution methods set instance variable D10ut to true, provide methods to execute

a system call with error handling, and invoke the Smalitalk primitives for signal and
system operations.
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The operation type methods set instance variable operationType to #signallnvoke in
order to invoke a signal/semaphore primitive or to #waitIinvoke to make a wait or
wait3 system call. The superclass implements the methods displayOperation and
systemOpaeration.

Portable subtask operations is also found under class protocol. Class protocol named
“portable” causes creation of an instance of UTekSysytemCali; then the system call
is made and the return value causes an error notifier if the call failed. You will see
that instance portable subtask operations do not make a system call — they supply
information available after a wait system call has executed.

The printing method printOn: prints the system call and its arguments using a
format similar to the C specification for the system call.

Examples
The following example illustrates accessing the shell environment.

OS originalEnvironment at: #HOME.

If you execute the preceding code in a workspace with "printlt”, the string
representing your home directory will be printed. The following code wili change
your current directory to the directory above your current one.

OS changeDirectory: “..".

OS curmrentDirectoryName.
If you execute the preceding code in a workspace with "printlt”, the string
representing the directory will be printed. The string will have the trailing "/"

separator.

You can return to your home directory this way:

OS changeDirectory: (OS originalEnvironment at: #HOME).

The following code can be executed in a workspace. It illustrates various system
calls for file operations found in the class message category portable file operations.
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fd « OS open: “foo”.

OS write: fd from: “Hi, folks!” size: 10.
OS seck: fd to: 0.

answer ¢ String new: 10.

OS read: fd into: answer.

OS closeFile: fd.

Transcript cr; show: answer.

This is what occurs in the example above. A file named ‘foo” is created on the disk
and its file descriptor is assigned to fd. The string "Hi, folks!", which contains 10
bytes, is written to foo”. The tile pointer is positioned at the beginning of file "foo” by
the seek: method with 0 s the file position argument. Note that foo” is always
referred to by its file descriptor, not its name, when making system calls. Next, an
instance of String is created and assigned to answer. The method read:into: fills
the string with data from foo’. Try changing the size of answer to 8 and to 12 to see
the different results in your System Transcript. The file is closed using the
closeFila: method inherited from AimSystemcCall. Closing frees the file descriptor,
but foo” will still exist on the disk. To remove the file from the disk, you have to
make another system call, like this:

OS remove: “foo”.

Related Classes

AbstractSystemCail
AimSystemcCall
Subtask
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ExternalBinaryData variableByteSubclass: #Utsname

instanceVariableNames:

classVariableNames: ‘MachineDatalndex NamelLength
NodenameDatalndex ReleaseDatalndex
SysnameDatalndex VersionDatalndex °

poolDictionaries: ”

category: ‘OS-Parameters’

Summary
Utsname provides accessing protocol for the following C structure.

struct utsname {
char sysname[9];
char nodename[9];
char release[9];
char version[9];
char  machine[9];

}

The structure is documented under uname(2) in the manual UTek Command Reference,
Volume 2.

Class Variables
MachineDataindex

NodenameDatalndex
ReleaseDatalndex
SysnameDataindex

VersionDatalndex
Each C structure class variable holds the offset of a single field in the
structure. The name of a class variable is constructed from a field name

with the string ‘Datalndex” appended. For example, the class variable
MachineDatalndex holds the offset of the "machine” field.
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Namelength <Integer>
Holds the constant, 9, of the char fields of the utsname structure.

Instance Methods

accessing

machine
Return the value of the structure field named machine.

nodename
Return the value of the structure field named nodename.

release
Return the value of the structure field named relears.

sysname
Return the value of the structure field named sysname.

version
Return the value of the structure field named version.

printing

printOn: aStream
Print the receiver on aStream.

Class Methods

class initialization

initialize
Assign offset values to the class variables and define the size of the
structure.

instance creation

uname
Return an initialized instance.

Rationale
The structure is used in support of the following UTek system call:

uname(2)

Related Classes
UTekSystemCall implements the system call listed above.
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VirtualStrikeFont Graphics-Support

Object subclass: #VirtualStrikeFont

instanceVariableNames: ‘name ascent descent ’

classVariableNames: o

poolDictionaries: "

category: ‘Graphics-Support’
Summary

A VirtualStrikeFont represents a StrikeFont that has not been constructed in the
image. A VirtualStrikeFont contains the name of the font that either StrikeFont
knows how to read or can be synthesized. VirtualStrikeFonts are converted to
their corresponding StrikeFont whenever they are referenced in a TextStyle, via
the accessing method fontAt:,

Instance Variables

ascent <Integer>
The largest distance from the baseline to the top of any character in this

font.

descent <Integer>
The largest distance from the baseline to the bottom of any character in

this font.

name <String>
The font name.

Instance Methods
accessing

ascent
Return the instance variable ascent.

ascent: aninteger
Set the ascent to aninteger.
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descent
Return the instance variable descent.

descent: aninteger
Set the descent to aninteger.

name
Answer the VirtualStrikeFont’s name.

namae: aVirtualStrikeFontName
Set the VirtualStrikeFont’s name to aVirtualStrikeFontName, a String.
testing

IsVirtual
Since the receiver is a VirtualStrikeFont, return true.

Class Methods

instance creation

name: aString
Return an instance with the name, aString.

Rationale

An instance of VirtualStrikeFont has been registered with the FontManager, but
has not been loaded in the image. This class enables you to create a TextStyle
with an array of fonts, but save Smalitalk memory by not actually having the fonts in
your image until they are accessed for use. When a "virtual” font is converted to a
"real” StrikeFont your image uses more memory.

Discussion ‘
When an instance of this class is created, its name is assigned. Instances are
created by the TextStyleManager text style instance creation methods, and that is the
recommended way to create VirtualStrikeFonts. The instance creation methed,
name:, is called by a method in StrikeFontManager.
Accessing methods return or set the values of instance variables.

The testing method isVirtual returns true.
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Related Classes

StrikeFont
StrikeFontManager
TextStyle
TextStyleManager
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Wait  OS-Parameters

ExternalBinaryData variableByteSubclass: #Wait
instanceVariableNames: ”
classVariableNames: ‘CoredumpBitPosition CoredumpDatalndex
RetcodeDatalndex StatusDatalndex
StopsigDatalndex StopvalDatalndex
TermsigDatalndex TermsigMask *
poolDictionaries: ”

category: ‘OS-Parameters’
Summary _
Wait provides accessing protocol for the following C union.
union wait {
int  w_status; /* used in syscall */
/%
* Terminated process status.
*/
struct {
unsigned short  :16; /* pad to make full 32 bits */
unsigned short  w_Retcode:8; /* exit code if w_termsig==0 */
unsigned short  w_Coredump:1;  /* core dump indicator */
unsigned short w_Termsig:7; /+ termination signal */
Jw_T;
/*

* Stopped process status. Returned
* only for traced children unless requested
* with the WUNTRACED option bit.
*/
struct {
unsigned short  :16; /* pad to make full 32 bits */
unsigned short  w_Stopsig:8; /+ signal that stopped us */
unsigned short w_Stopval:8; /# == W_STOPPED if stopped */
w_S;

}

The wait system call is documented under wait(2) in the manual UTek Command
Reference, Volume 2.
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Class Variables
CoredumpDataindex

RetcodeDatalndex

StatusDatalndex

StopsigDataindex

StopvalDatalndex

_TermsigDatalndex
Each external data binary subclass class variable holds the offset of a
single field in the structure or union. The name of a class variable is
constructed from a field name, stripped of its prefix, with the string

‘Datalndex’ appended. For example, the class variable
CoredumpDatalndex holds the offset of the "w_Coredump” field.

CoredumpBitPosition <Integer>
Holds the constant. 8, for the bit position of the core dump indicator bit in
the w_Coredump field.

TermsigMask <Integer>
Holds the constant, 127, used to mask the termination signal bits in the
w_Coredump field.

Instance Methods
accessing

coredump
Return the value of the union field named coredump.

retcode
Return the value of the union field named retcode.

status
Return the value of the union field named status.

stopslg
Return the value of the union field named stopsig.
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stopval
Return the value of the union field named stopval.

T
it

termsig
Return the value of the union field named termsig.

printing

printOn: aStream
Print the receiver on aStream.

Class Methods

class initialization
Initialize
Assign offset values to the class variables and define the size of the union.

Rationale
The wait union is used in support of the following UTek system calls:

wait(2)
wait3(2)

Related Classes
UTekSystemCall implements the system calls listed above.
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WorkspaceController Interface-Text

StringHolderController subclass: #WorkspaceController
instanceVariableNames: ”

classVariableNames: “WorkspacsYeliowButtonMenu

WorkspaceYellowButtonMessages *

poolDictionaries: o )

category: “Interface-Text’

Summary

WorkspaceController provides additional control for workspaces. Results of
expressions in workspaces ¢2n be inspected.

Class Variables

WorkspaceYellowButtonMenu <PopUpMenus
Yellow button menu in workspaces.

WorkspaceYellowButtonMessages <Array>
An array of symbols, each one being a selector that implements the
corresponding item in WorkspaceYellowButtonMenu.

Instance Methods
menu messages

accept
Accept the workspace contents.

Inspectit
Treat the current text selection as an expression; evaluate it. Open an
Inspector on the result.

Class Methods

class initialization
Initialize
Initialize the yellow button pop-up menu and corresponding messages.

AN
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Rationale
This class allows the addition.of middle-button menu items for workspaces.

‘Discussion
Using WorkspaceController, it is possible for you to add middle-button menu
choices for workspaces. This implementation adds the "inspect it” menu choics.
.Expressions in ordinary workspaces and.in the System Workspace can be selected
and an Inspector will be opened on their results. Another menu. choice you might
add to workspaces.is "file out™ — it is available as a fileln. Read about filelns in the
Tektronix Smalltalk Users manual.

Menu.messages protocol includes the methods for middle-button menu choices.
Accept has been reimplemented to save the contents of a workspace as text — this
allows fonts, used in the workspace to be saved with the text.

.Class initialization protocol initializes the two class variables — the pop-up menu and
corresponding messages.

Related Classes
‘Workspace
WorkspaceView
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