




















































































































































































































































































































































































































































































































Objects, Message Passing, and Flavors 

(:etherial (t etherial-mixin) 
(nil nil 

(:size (:big big-roo-mixin) 
(:small small-foo-mixin) 
(nil nil)))) 

says to consider the :size keyword only if :etherial is nil. 

19-28 

:mixture is synonymous with :run-time-alternatives. It exists for compatibility 
with Zetalisp or other Lisp Machine systems. 

:documentation 
Specifies the documentation string for the flavor definition, which is made accessible 
through (documentation flavorname 'flavor). 

This documentation can be viewed with the describe-flavor function. 

19.9. Flavor Families 

The following organization conventions are recommended for programs that use 
flavors. 

A ba8e flavor is a flavor that defines a whole family of related flavors, all of which 
have that base flavor as a component. Typically the base flavor includes things relevant to 
the whole family, such as instance variables, :required-methods and :required­
instance-variables declarations, default methods for certain operations, :method­
combination declarations, and documentation on the general protocols and conventions of 
the family. Some base flavors are complete and can be instantiated, but most are cannot 
be instantiated themselves. They serve as a base upon which to build other flavors. The 
base flavor for the 100 family is often named basic-Ioo. 

A mixin flavor is a flavor that defines one particular feature of an object. A mixin 
cannot be instantiated, because it is not a complete description. Each module or feature of 
a program is defined as a separate mixin; a usable flavor can be constructed by choosing 
the mixins for the desired characteristics and combining them, along with the appropriate 
base flavor. By organizing your flavors this way, you keep separate features in separate 
flavors, and you can pick and choose among them. Sometimes the order of combining mix­
ins does not matter, but often it does, because the order of flavor combination controls the 
order in which daemons are invoked and wrappers are wrapped. Such order dependencies 
should be documented as part of the conventions of the appropriate family of flavors. A 
mixin flavor that provides the mumble feature is often named mumble-mixin. 

If you are writing a program that uses someone else's facility, using that facility's 
flavors and methods,your program may still define its own flavors, in a simple way. The 
facility provides a base flavor and a set of mixins: the caller can combine these in various 
ways depending on exactly what it wants, since the facility probably does not provide all 
possible useful combinations. Even if your private flavor has exactly the same components 
as a pre-existing flavor, it can still be useful since you can use its :default-init-plist to 
select options of its component flavors and you can define one or two methods to customize 
it "just a little". 
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19.10. Vanilla Flavor 

The operations described in this section are a standard protocol, which all message­
receiving objects are assumed to understand. The standard methods that implement this 
protocol are automatically supplied by the flavor system unless the user specifically tells it 
not to do so. These methods are associated with the flavor si:vanilla-flavor: 

si :vanilla-flavor 
Unless you specify otherwise (with the :no-vanilla-flavor option to deffiavor), 
every flavor includes the "vanilla" flavor, which has no instance variables but pro­
vides some basic useful methods. 

:print-self stream prindepth escape-p 
The object should output its printed-representation to a stream. The printer sends 
this message when it encounters an instance or an entity. The arguments are the 
stream, the current depth in list-structure (for comparison with prinlevel), and 
whether escaping is enabled (a copy of the value of *print-escape*. si:vanilla­
flavor ignores the last two arguments and prints something like #<flavor-name 
oc tal-addre88 >. The flavor-name tells you what type of object it is and the octal­
addre88 allows you to tell different objects apart. 

:describe 
The object should describe itself, printing a description onto the *standard­
output* stream. The describe function sends this message when it encounters an 
instance. si:vanilla-flavor outputs in a reasonable format the object, the name of 
its flavor, and the names and values of its instance-variables. 

:set keyword value 
The object should set the internal value specified by keyword to the new value value. 
For flavor instances, the :set operation uses :case method combination, and a 
method is generated automatically to set each settable instance variable, with key­
word being the variable's name as a keyword. 

NOTE: This option is currently unimplemented in FRANZ LISP. 

:which-operations 
The object should return a list of the operations it can handle. si:vanilla-flavor 
generates the list once per flavor and remembers it, minimizing consing and 
compute-time. H the set of operations handled is changed, this list is regenerated the 
next time someone asks for it. 

:operation-handled-p operation 
operation is an operation name. The object should return t if it has a handler for the 
specified operation, nil if it does not. 

:get-handler-for operation 
operation is an operation name. The object should return the method it uses to han­
dle operation. H it has no handler for that operation, it should return nil. This is 
like the get-handler-for function, but, of course, you can use it only on objects 
known to accept messages. 

:send-if-handles operation [arguments] ... 
operation is an operation name and arguments is a list of arguments for the opera­
tion. H the object handles the operation, it should send itself a message with that 
operation and arguments, and return whatever values that message returns. H it 
doesn't handle the operation it should just return nil. 
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(:eval-insid~yourself form) 
The argument is a form that is evaluated in an environment in which special variables with the 
names of the instance v¢ables are bound to the values of the instance variables. It works to 
setq one of these special variables; the instance variable is modified. This is intended to be used 
mainly for debugging. 

(:funcall-insid~yourself function &rest args) 
f'Unction is applied to args in an environment in which special variables with the names of the 
instance variables are bound to the values of the instance variables. It works to setq one of these 
special variables; the instance variable is modified. This is a way of allowing callers to provide 
actions to be performed in an environment set up by the instance. 

(:break) 
break is called in an environment in which special variables with the names of the instance vari­
ables are bound to the values of the instance variables. 

19.11. Method Combination 

When a flavor has or inherits more than one method for an operation, they must be 
called in a specific sequence. The flavor system creates a function called a combined 
method which calls all the user-specified methods in the proper order. Invocation of the 
operation actually calls the combined method, which is responsible for calling the others. 

For example, if the flavor foo has components and methods as follows: 

(deffiavor foo 0 (foo-,mixin foo-base» 
(defflavor foo-mixin 0 (bar-mixin» 

(defmethod (foo :before :hack) ... ) 
(detmethod (foo :after :hack) ... ) 

(defmethod (foo-mixin :before :hack) ... ) 
(defmethod (foo-mixin :arter :hack) ... ) 

(defmethod (bar-moon :before :hack) ... ) 
(defmethod (bar-mixin :hack) ... ) 

(defmethod (foo-base :hack) ... ) 
(defmethod (foo-base :after :hack) ... ) 

then the combined method generated looks like this (ignoring many important details not related 
to this issue): 
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(defmethod (foo :combined :hack) (&rest args) 
(apply #'(:method foo :before :hack) args) 
(apply #'(:method foo-mixin :before :hack) args) 
(apply #'(:method bar-mixin :before :hack) args) 
(multiple-value-progl 

(apply #'(:method bar-mixin :hack) args) 
(apply #'(:method foo-base :after :hack) args) 
(apply #'(:method foo-mixin :after :hack) args) 
(apply #'(:method Coo :aCter :hack) args))) 

19-31 

This example shows the default style of method combination, the one described in the introduc­
tory parts of this chapter, called :daemon combination. Each style of method combination 
defines which method type3 it allows, and what they mean. :daemon combination accepts 
method types :before and :after, in addition to untyped methods; then it creates a combined 
method which calls all the :before methods, only one of the untyped methods, and then all the 
:after methods, returning the value of the untyped method. The combined method is con­
structed by a function much like a macro's expander function, and the precise technique used to 
create the combined method is what gives :before and :after their meaning. 

Note that the :before methods are called in the order foo, foo-mixin, bar-mixin and foo-base. 
(foo-base does not have a :before method, but if it had one that one would be last.) This is the 
standard ordering of the components of the flavor foo (see SEE ALSO(flavor-components)); since 
it puts the base flavor last, it is called :base-Havor-last ordering. The :after methods are called 
in the opposite order, in which the base flavor comes first. This is called :base-Havor-:6.rst ord­
ermg. 

Only one of the untyped methods is used; it is the one that comes first in :base-Havor-Iast ord­
ering. An untyped method used in this way is called a primary method. 

Other styles of method combination define their own method types and have their own ways of 
combining them. Use of another style of method combination is requested with the :method­
combination option to deftlavor. Here is an example which uses :list method combination, a 
style of combination that allows :list methods and untyped methods: 



Objects, Message Passing, and Flavors 

(defflavor Coo 0 (roo-mixin Coo-base» 
(defflavor Coo-moon 0 (bar-mixin» 
(defflavor Coo-base 00 

(:method-combination (:list :base-ftavor-last :win») 

(dermethod (Coo :list :win) ... ) 
(deCmethod (Coo :win) ... ) 

(deCmethod (Coo-mixin :list :win) ... ) 

(deCmethod (bar-mixin :list :win) ... ) 
(deCmethod (bar-mixin :win) ... ) 

(deCmethod (Coo-base :win) ... ) 

yielding the combined method 

(deCmethod (Coo :combined :win) (&rest args) 
(list 

(apply #'(:method Coo :list :win) args) 
(apply #'(:method Coo-mixin :list :win) args) 
(apply #'(:method bar-mixin :list :win) args) 
(apply #'(:method Coo :win) args) 
(apply #'(:method bar-mixin :win) args) 
(apply #'(:method Coo-base :win) args))) 
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The :method-combination option in the deIDavor for foo-base causes :list method combina­
tion to be used for the :win operation on all flavors that have foo-base as a component, includ­
ing foo. The result is a combined method which calls all the methods, including all the untyped 
methods rather than just one, and makes a list of the values they return. All the :list methods 
are called first, followed by all the untyped methods; and within each type, the :base-flavor-Iast 
ordering is used as specified. If the :method-combination option said :base-flavor-first, the 
relative order of the :list methods would be reversed, and so would the untyped methods, but the 
:list methods would still be called before the untyped ones. :base-flavor-last is more often 
right, since it means that foo's own methods are called first and si:vanilla-flavor's methods (if it 
has any) are called last. 

A few specific method types, such as :default and :around, have standard meanings 
independent of the style of method combination, and can be used with any style. They are 
described in a table below. 

Here are the standardly defined method combination styles. 

:daemon 
The default style of method combination. All the :before methods are called, then 
the primary (untyped) method for the outermost flavor that has one is called, then all 
the :after methods are called. The value returned is the value of the primary 
method. 

:daemon-with-or 
Like the :daemon method combination style, except that the primary method is 
wrapped in an lor special form with all lor methods. Multiple values can be 
returned from the primary method, but not from the lor methods (as in the or spe­
cial form). This produces code like the following in combined methods: 
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(progn (foo- before-method) 
( multiple-value-prog! 

(or (foo-or-method) 
(foo-primary-method )) 

(foo-arter-method ))) 
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This is useful primarily for flavors in which a mlxm introduces an alternative to the primary 
method. Each :or method gets a chance to run before the primary method and to decide whether 
the primary method should be run or not; if any :or method returns a non-nil value, the primary 
method is not run (nor are the rest of the :or methods). Note that the ordering of the combina­
tion of the :or methods is controlled by the order keyword in the :method-combination option. 

:daemon-with-and 
Like :daemon-with-or except that it combines :and methods in an and special 
form. The primary method is run only if all of the :and methods return non-nil 
values. 

:daemon-with-override 
Like the :daemon method combination style, except an or special form is wrapped 
around the entire combined method with all :override typed methods before the 
combined method. This differs from :daemon-with-or in that the :before and 
:after daemons are run only if none of the :override methods returns non-nil. The 
combined method looks something like this: 

(or (foo-override-method) 
(progn (foo-before-method) 

(foo-primary-method) 
(foo-after- method))) 

:progn 
Calls all the methods inside a progn special form. Only untyped and :progn 
methods are allowed. The combined method calls all the :progn methods and then 
all the untyped methods. The result of the combined method is whatever the last of 
the methods returns. 

:or Calls all the methods inside an or special form. This means that each of the 
methods is called in turn. Only untyped methods and :or methods are allowed; the 
:or methods are called first. If a method returns a non-nil value, that value is 
returned and none of the rest of the methods are called; otherwise, the next method 
is called. In other words, each method is given a chance to handle the message; if it 
doesn't want to handle the message, it can return nil, and the next method gets a 
chance to try. 

:and Calls all the methods inside an and special form. Only untyped methods and :and 
methods are allowed. The basic idea is much like :or; see above. 
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: append 
Calls all the methods and appends the values together. Only untyped methods and 
:append methods are allowed; the :append methods are called first. 

:nconc 
Calls all the methods and neone's the values together. Only untyped methods and 
meone methods are allowed, etc. 

:list Calls all the methods and returns a list of their returned values. Only untyped 
methods and :list methods are allowed, etc. 

:inverse-list 
Calls each method with one argument; these arguments are successive elements of the 
list that is the sole argument to the operation. Returns no particular value. Only 
untyped methods and :inverse-list methods are allowed, etc. 

If the result of a :Iist-combined operation is sent back with an :inverse-Iist­
combined operation, with the same ordering and with corresponding method 
definitions, each component flavor receives the value that came from that flavor .. 

:pass-on 
Calls each method on the values returned by the preceding one. The values returned 
by the combined method are those of the outermost call. The format of the declara­
tion in the deftlavor is: 

(:method-eombination (:pass-on (ordering. argliBt» 
. operation-names) 

where ordering is :base-ftavor-:6rst or :base-ftavor-Iast. argiist may include the &aux and 
&optional keywords. 

Only untyped methods and :pass-on methods are allowed. The :pass-on methods are called 
first. 

:case With :ease method combination, the combined method automatically does a seleetq 
dispatch on the first argument of the operation, known as the suboperation. Methods 
of type :case can be used, and each one specifies one suboperation that it applies to. 
If no :ease method matches the suboperation, the primary method, if any, is called. 
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Example: 
(deffiavor Coo (a b) 0 

(:method-combination (:c3l!e :b3l!e-flavor-l3l!t :win») 

This method handles (send a-foo :wln :a): 
(deCmethod (foo :C3l!e :win :a) 0 

a) 

This method handles (send a-foo :wln la*b): 
(defmethod (foo :C3l!e :win :a*b) 0 

(* a b» 

This method handles (send a-foo :wln :somethlng-else): 
(defmethod (foo :win) (suboperation) 

(list 'something-random suboperation» 

:case methods are unusual in that one flavor can have many :case methods for the same opera­
tion, as long as they are for different suboperations. 

The suboperations :which-operations, :operation-handled-p, :send-if-handles 
and :get-handler-for are all handled automatically based on the collection of :case 
methods that are present. 

Methods of type :or are also allowed. They are called just before the primary 
method, and if one of them returns a non-nil value, that is the value of the operation, and 
no more methods are called. 

NOTE: :case method combination is currently unimplemented in FRANZ LISP. 

Here is a list of all the method types recognized by the standard styles of method 
combination. 

{no If no type i8 given to defmethod, a primary method is created. This is the most 
common type of method. 

:before 

:after These are used for the before-daemon and after-daemon methods used by :daemon 
method combination. 

: default 
H there are no untyped methods among any of the flavors being combined, then the 
:default methods (if any) are treated as if they were untyped. H there are any 
untyped methods, the :default methods are ignored. 

Typically a base-flavor defines some default methods for certain of the operations 
understood by its family. When using the default kind of method combination these 
default methods are suppressed if another component provides a primary method. 

:or, :and 
These are used for :daemon-with-or and :daemon-with-and method combination. 
The :or methods are wrapped in an or, or the :and methods are wrapped in an and, 
together with the primary method, between the :before and :after methods. 
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:override 
Allows the features of :or method combination to be used together with daemons. H 
you specify :daemon-with-override method combination, you may use :override 
methods. The :override methods are executed first, until one of them returns non­
nil. H this happens, that method's value(s) are returned and no more methods are 
used. If all the :override methods return nil, the :before, primary and :after 
methods are executed as usual. 

In typical usages of this feature, the :override method usually returns nil and does 
. nothing, but in exceptional circumstances it takes over the handling of the operation. 

:or, :and, :progn, :list, : inverse-list , pass-on, :append, :nconc. 
Each of these methods types is allowed in the method combination style of the same 
name. In those method combination styles, these typed methods work just like 
untyped ones, but all the typed methods are called before all the untyped ones. 
These method types can be used with any method combination style; they have stan­
dard meanings independent of the method combination style being used. 

:wrapper 
This is used internally by defwrapper. 

:combined 
This is used internally for automatically-generated combined methods. 

The most common form of combination is :daemon. One thing may not be clear: 
when do you use a :before daemon and when do you use an :after daemon? In some 
cases the primary method performs a clearly-defined action and the choice is obvious: 
:before :launch-rocket puts in the fuel, and :after :launch-rocket turns on the 
radar tracking. 

In other cases the choice can be less obvious. Consider the :init message, which is 
sent to a newly-created object. To decide what kind of daemon to use, we observe 
the order in which daemon methods are called. First the :before daemon of the 
instantiated flavor is called, then :before daemons of successively more basic flavors 
are called, and finally the :before daemon (if any) of the base flavor is called. Then 
the primary method is called. After that, the :after daemon for the base flavor is 
called, followed by the :after daemons at successively less basic flavors. 

Now, if there is no interaction among all these methods, if their actions are com­
pletely independent, then it doesn't matter whether you use a :before daemon or an 
:after daemon. There is a difference if there is some interaction. The interaction we 
are talking about is usually done through instance variables; in general, instance vari­
ables are how the methods of different component flavors communicate with each 
other. In the case of the :init operation, the init-plist can be used as well. The 
important thing to remember is that no method knows beforehand which other 
flavors have been mixed in to form this flavor; a method cannot make any assump­
tions about how this flavor has been combined, and in what order the various com­
ponents are mixed. 

This means that when a :before daemon has run, it must assume that none of the 
methods for this operation have run yet. But the :after daemon knows that the 
:before daemon for each of the other flavors has run. So if one flavor wants to con­
vey information to the other, the first one should "transmit" the information ina 
:before daemon, and the second one should "receive" it in an :after daemon. So 
while the :before daemons are run, information is "transmitted"; that is, instance 
variables get set up. Then, when the :after daemons are run, they can look at the 
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instance variables and act on their values. 

In the case of the :init method, the :before daemons typically set up instance vari­
ables of the object based on the init-plist, while the :after daemons actually do 
things, relying on the fact that all of the instance variables have been initialized by 
the time they are called. 

The problems become most difficult when you are creating a network of instances of 
various flavors that are supposed to point to each other. For example, suppose you 
have flavors for "buffers" and "streams", and each buffer should be accompanied by 
a stream. If you create the stream in the :before :init method for buffers, you can 
inform the stream of its corresponding buffer with an init keyword, but the stream 
may try sending messages back to the buffer, which is not yet ready to be used. If 
you create the stream in the :after :init method for buffers, there will be no problem 
with stream creation, but some other :after :init methods of other mixins may have 
run and made the assumption that there is to be no stream. The only way to 
guarantee success is to create the stream in a :before method and inform it of its 
associated buffer by sending it a message from the buffer's :after :init method. This 
scheme--creating associated objects in :before methods but linking them up in :after 
methods-often avoids problems, because all the various associated objects used by 
various mixins at least exist when it is time to make other objects point to them. 

Since flavors are not hierarchically organized, the notion of levels of abstraction is 
not rigidly applicable. However, it remains a useful way of thinking about systems. 

19.12. Implementation of Flavors 

An object that is an instance of a flavor is implemented as a closure whose associated 
function is a message-dispatch function. The variables closed new are 
self, .own-flavor. (containing the name of the flavor), and the instance variables. The 

flavor name can be used to find an instance-descriptor, which is a defstruct that appears 
on the si:flavor property of the flavor name. It contains, among other things, the name of 
the flavor, the size of an instance, the table of methods for handling operations, and infor-
mation for accessing the instance variables. 

deffiavor creates such a data structure for each flavor, and links them together 
-III<'( according to the dependency relationships between flavors . 

. 'B>'~" \""'(~::L~ .J~ A message is sent to an instance simply by calling it as a function, with the first 
,.tY"''' ,'~'" ~ V'Jfo~ argument being the operation. The evaluator binds self to the object and binds those 
(iJr~,( (uJu"1 instance variables that are supposed to be special to the value cells in the instance. Then 
u..f»,icI· ~(...o.t passes on the ope~ation and arguments to a funcallable hash table taken from the 
~ ~ foi&:,j\. L" flavor-structure for thIS flavor. . 

(4 ... ~b. 

When the funcallable hash table is called as a function, it hashes the first argument (the 
operation) to find a function to handle the operation. If there is only one method to be 
invoked, this function is that method; otherwise it is an automatically-generated function 
called the combined method. which calls the appropriate methods in the right order. If 
there are wrappers, they are incorporated into this combined method. A consequence of 
the implementation of flavors as closures in Franz is that all instance variables are impli­
citly special, whether or not they are so declared, and this holds for both interpreted and 
compiled code. Flavor methods operate compiled, as well as interpreted, although compil­
ing does not get around the overhead of making the closure bindings for each message. 
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19.12.1. Order of Definition 

There is a certain amount of freedom to the order in which you do deffiavor's, 
defmethod's, and defwrapper's. This freedom is designed to make it easy to load 
programs containing complex flavor structures without having to do things in a certain 
order. It is considered important that not all the methods for a flavor need be defined 
in the same file. Thus the partitioning of a program into files can be along modular 
lines. 

The rules for the order of definition are as follows. 

Before a method can be defined (with defmethod or defwrapper) its flavor must have 
been defined (with deffiavor). This makes sense because the system has to have a 
place to remember the method, and because it has to know the instance-variables of the 
flavor if the method is to be compiled. 

When a flavor is defined (with deffiavor) it is not necessary that all of its component 
flavors be defined already. This is to allow deffiavor's to be spread between files 
according to the modularity of a program, and to provide for mutually-dependent 
flavors. Methods can be defined for a flavor some of whose component flavors are not 
yet defined; however, in certain cases compiling those methods may produce a warning 
that an instance variable was declared special (because the system did not realize it was 
an instance variable). If this happens, you should fix the problem and recompile. 

The methods automatically generated by the :gettable-instance-variables and 
:settable-instance-variables demavor options are generated at the time the 
deffiavor is done. 

The first time a flavor is instantiated, or when compile-Havor-methods is done, the 
system looks through all of the component flavors and gathers various information. At 
this point an error is signaled if not all of the components have been deffiavor'ed. 
This is also the time at which certain other errors are detected, for instance lack of a 
required instance-variable (see the :required-instance-variables demavor option. 
The combined methods are generated at this time also, unless they already exist. 

Mter a flavor has been instantiated, it is possible to make changes to it. Such changes 
affect all existing instances if possible. This is described more fully immediately below. 

19.12.2. Changing a Flavor 

You can change anything about a flavor at any time. You can change the flavor's 
general attributes by doing another deffiavor with the same name. You can add or 
modify methods by doing defmethod's. If you do a defmethod with the same 
flavor-name, operation (and suboperation if any), and (optional) method-type as an 
existing method, that method is replaced by the new definition. 

These changes always propagate to all flavors that depend upon the changed 
flavor. Normally the system propagates the changes to all existing instances of the 
changed flavor and its dependent flavors. However, this is not possible when the flavor 
has been changed so drastically that the old instances would not work properly with the 
new flavor. This happens if you change the number of instance variables, which 
changes the size of an instance. It also happens if you change the order of the instance 
variables (and hence the storage layout of an instance), or if you change the component 
flavors (which can change several subtle aspects of an instance). The system does not 
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keep a list of all the instances of each flavor, so it cannot find the instances and modify 
them to conform to the new flavor definition. mstead it gives you a warning message, 
on the *error-output* stream, to the effect that the flavor was changed incompatibly 
and the old instances will not get the new version. The system leaves the old flavor 
data-structure intact (the old instances continue to point at it) and makes a new one to 
contain the new version of the flavor. If a less drastic change is made, the system 
modifies the original flavor data-structure, thus affecting the old instances that point at 
it. However, if you redefine methods in such a way that they only work for the new 
version of the flavor, then trying to use those methods with the old instances won't 
work. 

19.13. Property List Operations 

It is often useful to associate a property list with an abstract object, for the same rea­
sons that it is useful to have a property list associated with a symbol. This section 
describes a mixin flavor that can be used as a component of any new flavor in order to pro­
vide that new flavor with a property list. For more details and examples, see the general 
discussion of property lists. The usual property list functions (get, putprop, etc.) are not 
implemented by sending the instance the corresponding message. 

The mixin flavor si:property-list-mixin provides the basic operations on property 
lists: 

(si:property-list-mixin :get property-name &optional default) 
Looks up the object's property-name property. If it finds such a property, it returns the value; 
otherwise it returns default. 

(si:property-list-mixin :getl) 
Like the :get operation, except that the argument is a list of property names. The :getl opera­
tion searches down the property list until it finds a property whose property name is one of the 
elements of property-name-li8t. It returns the portion of the property list begining with the first 
such property that it found. If it doesn't find any, it returns nil. 

(si:property-list-mixin :putprop value property-name) 
Gives the object a property-name property of value. 

(send object :set :get property-name value) 

also has this effect. 
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(si:property-list-mixin :remprop property-name) 

RETURNS: It returns one of the cells spliced out, whose car is the former value of the pro­
perty that was just removed. If there was no such property to begin with, the 
value is nil. 

SIDE EFFECT: Removes the object's property-name property, by splicing it out of the pro­
perty list. 

(si:property-list-mixin :get-Iocation-or-nil property-name) 
(si:property-list-mixin :get-Iocation property-name) 

RETURNS: a locative pointer to the cell in which this object's property-name property is 
stored. 

NOTE: If there is no such property, :get-Iocation-or-nil returns nil, but :get-Iocation adds 
a cell to the property list and initialized to nil, and a pointer to that cell is returned. 

(si:property-list-mixin :push-property) 

WHERE: the property-name property of the object should be a list (note that nil is a list 
and an absent property is nil). This operation sets the property-name property of 
the object to a list whose car is value and whose cdr is the former property-name 
property of the list. This is analogous to doing 

(push value (get object property-name)) 

(si:property-list-mixin :property-list) 

RETURNS: the list of alternating property names and values that implements the property 
list. 

(si:property-list-mixin :property-list-Iocation) 

RETURNS: a locative pointer to the cell in the instance which holds the property list data. 

(si :property-list-mixin :set-property -list list) 
Sets the list of alternating property names and values that implements the property list to list. 
So does 

(send object :set :property-list list) 
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(si:property-list-mixin :property-list list) 
This initializes the list of alternating property names and values that implements the property list 
to list. 

19.14. Copying Instances 

There are no built-in techniques to copy instances because there are too many ques­
tions raised about what should be copied. These include: 

* Do you or do you not send an :init message to the new instance? If you do, what 
init-plist options do you supply? 

* If the instance has a property list, you should copy the property list (e.g. with copy­
list) so that putprop or rem prop on one of the instances does not affect the proper­
ties of the other instance. 

* If the instance is a pathname, the concept of copying is not even meaningful. Path­
names are interned, which means that there can only be one pathname object with 
any given set of instance-variable values. 

* If the instance is a stream connected to a network, some of the instance variables 
represent an agent in another host elsewhere in the network. Should the copy talk to 
the same agent, or should a new agent be constructed for it? 

* If the instance is a stream connected to a file, should copying the stream make a copy 
of the file or should it make another stream open to the same file? Should the choice 
depend on whether the file is open for input or for output? 

In general, you can see that in order to copy an instance one must understand a lot 
about the instance. One must know what the instance variables mean so that the values of 
the instance variables can be copied if necessary. One must understand what relations to 
the external environment the instance has so that new relations can be established for the 
new instance. One must even understand what the general concept 'copy' means in the 
context of this particular instance, and whether it means anything at all. 

Copying is a generic operation, whose implementation for a particular instance 
depends on detailed knowledge relating to that instance. Modularity dictates that this 
knowledge be contained in the instance's flavor, not in a "general copying function". Thus 
the way to copy an instance is to send it a message, as in (send object :eopy). It is up to 
you to implement the operation in a suitable fashion, such as 

(defflavor roo (a b c) 0 
(:inittable-instance-variables a b)) 

(defmethod (roo :copy) 0 
(make-instance 'roo :a a :b b)) 

The flavor system chooses not to provide any default method for copying an instance, and does 
not even suggest a standard name for the copying message, because copying involves so many 
semantic issues. 
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If a flavor supports the :reconstruction-init-plist operation, a suitable copy can be 
made by invoking this operation and passing the result to make-instance along with the 
flavor name. This is because the definition of what the :reconstruction-init-plist opera­
tion should do requires it to address all the problems listed above. Implementing this 
operation is up to you, and so is making sure that the flavor implements sufficient init key­
words to transmit any information that is to be copied. 

19.15. Miscellaneous Cautions 

Since the Lisp-Machine compatibility package is used by the MIT-based flavor sys­
tem, the read-macro definitions of the slash U)character are changed to that of the 
backslash (\). This is of relatively slight importance unless you use the slash in names. 
You do, of course use it in Unix file names. Instead of using "/usr/lib/lisp" you will have 
to use "/ /usr/ /lib/ /lisp" . 

.As mentioned earlier, if you are using a version of FRANZ LISP with packages 
installed, all quotes used with symbols beginning with colons are unnecessary (although not 
harmful). 
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APPENDIX B 

Special Symbols 

The values of these symbols have a predefined meaning. Some values are counters, while 
others are simply flags whose value the user can change to affect the operation of the Lisp system. 
In all cases, only the value cell of the symbol is important; the function cell is not. The value of 
some of the symbols (like ER %misc) are functions. What this means is that the value cell of 
those symbols either contains a lambda expression, a binary object, or symbol with a function 
binding. 

The values of the special symbols are: 

$gccount$ - The number of garbage collections which have occurred. 

$gcprint - If bound to a non nil value, then, after each garbage collection and subsequent 
storage allocation, a summary of storage allocation is printed. 

$ldprint - If bound to a non nil value, then, during each fa81 or cfa81, a diagnostic message IS 

printed. 

ER%all- The function that is the error handler for all errors. (See Chapter §1O) 

ER%brk - The function that is the handler for the error signal generated by the evaluation of 
the break function. (See Chapter §1O). 

ER%err - The function that is the handler for the error signal generated by the evaluation of 
the err function. (See Chapter §1O). 

ER%misc - The function that is the handler of the error signal generated by one of the 
unclassified errors. (See Chapter §1O). Most errors are unclassified at this point. 

ER%tpl- The function that is the handler to be called when an error has occurred which has 
not been handled. (See Chapter §10). 

ER %undef - The function that is the handler for the error signal generated when a call to an 
undefined function is made. 

AW - When it is bound to a non-nil value, this prevents output to the standard output port 
(poport) from reaching the standard output (usually a terminal). Note that AW is a two 
character symbol and should not be confused with AW which is how control-w is denoted. 
The value of AW is checked when the standard output buffer is flushed, which occurs after 
a terpr, drain, or when the buffer overflows. This is most useful in conjunction with 
ptport described later. System error handlers rebind AW to nil when they are invoked to 
ensure that error messages are not lost. (This was introduced for Maclisp compatibility.) 

defmacro-for-compiling - This has an effect during compilation. If it is non-nil, it causes mac­
ros defined by defmacro to be compiled and included in the object file. 

environment - The operating system environment in assoc list form. 

B-1 
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err list - When a reset is done, the value of errlist is saved away and control IS thrown to the top 
level. Eval is then mapped over the saved away value of this list. 

errport - This port is initially bound to the standard error file. 

evalhook - The value of this symbol, if bound, is the name of a function to handle evalhook 
traps (see §14.4) 

float-format - The value of this symbol is a string that is the format to be used by print to 
print flonums. See the documentation on the operating system function printf for a list of 
allowable formats. 

funcallhook - The value of this symbol, if bound, IS the name of a function to handle fun­
callhook traps. (See Chapter §14.4). 

gcdisable - If it is non-nil, then garbage collections are not done automatically when a collect­
able data type runs out. 

ibase - This is the input radix used by the Lisp reader. It may be either eight or ten. Numbers 
followed by a decimal point are assumed to be decimal regardless of what ibase is. 

linel - The line length used by the pretty printer, pp. This should be used by print but it is not 
at this time. 

multiple-values-limit - The maximum number of multiple values that can be returned. This is 
a read-only variable. 

nil - This symbol represents the null list and, thus, can be written O. Its value is always nil. 
Any attempt to change the value results in an error. 

"'package ... - The value of this symbol is the current package. See chapter 17. 

piport - Initially bound to the standard input (usually the keyboard). A read with no arguments 
reads from piport. 

poport - Initially bound to the standard output (usually the terminal console). A print with no 
second argument writes to poport. See also: AW and ptport. 

prinlength - If this is a positive fixnum, then the print function prints no more than prinlength 
elements of a list or hunk and further elements abbreviated as ' .. .'. The initial value of 
prinlength is nil. 

prinlevel - If this is a positive fixnum, then the print function prints only prinlevel levels of 
nested lists or hunks. Lists below this level are abbreviated by '&' and hunks below this 
level are abbreviated by a '%'. The initial value of prinlevel is nil. 

ptport - Initially bound to nil. If bound to a port, then all output sent to the standard output is 
also sent to this port as long as this port is not also the standard output since this would 
cause a loop. Note that ptport does not get a copy of whatever is sent to poport if 
poport is not bound to the standard output. 

readtable - The value of this is the current readtable. It is an array, but you should NOT try 
to change the value of the elements of the array using the array functions. This is 
because the readtable is an array of bytes and the smallest unit the array functions work 
with is a full word (4 bytes ). You can use setsyntax to change the values and (status 
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syntax .. .) to read the values. 

t - This symbol always has the value t. It is possible to change the value of this symbol for short 
periods of time, but you are strongly advised against it. 

top-level- In a Lisp system without /lisp/lib/tpl.lloaded, after a reset is done, the Lisp system 
JuncaU's the value of top-level if it is non-nil. This provides a way for you to introduce 
your own top level interpreter. When /lisp/lib/tpl.l is loaded, it sets top-level to tpl and 
changes the reset function so that once tpl starts, it cannot be replaced by changing top­
level. tpl does provide a way of changing the top level however, and that is through 
user-top-Ievel. 

user-top-level - If this is bound, then after a reset the top level function Juncal/'s the value of 
this symbol rather than going through a read eval print loop. 
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The Garbage Collector 

The FRANZ LISP storage management "garbage collector" is invoked automatically when­
ever a collectable data type's current allocation is exhausted. All data types are collectable 
except for strings. After a garbage collection finishes, the collector calls the function gcafter, 
which should be a lambda of one argument. The argument passed to gcafter is the name of the 
data type that ran out and which caused the garbage collection. It is gcafter's responsibility to 
allocate more pages of free space. The default gcafter makes its decision based on the percentage 
of space still in use after the garbage collection. If there is a large percentage of space still in use, 
gcafter allocates a larger amount of free space than if only a small percentage of space is still in 
use. The default gcafter also prints a summary of the space in use if the variable $gcprint is non­
nil. The summary always includes the state of the list and fixnum space, and includes an addi­
tional type if that type caused the garbage collection. The type that provoked the garbage collec­
tion is preceded by an asterisk. 
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APPENDIX D 

Lxref: The Lisp Cross Reference Program 

Lxref reads cross reference files written by the Lisp compiler Iz"szt and prints a cross refer­
ence listing on the standard output. Lz"szt will create a cross reference file during compilation 
when it is given the +x switch. Cross reference files usually end in '.x' and consequently Ixref will 
append a '.x' to the file names given if necessary. 

The Ixref command line looks like: 

+ + lxref [ + N] xref-file ... [ + a source-file ..• ] [ + A source-file] 

The first option to Ixref is a decimal integer, N, which sets the z"gnore/evel. If a function is called 
more than z"gnorelevel times, the cross reference listing will just print the number of calls instead 
of listing each one of them. The default for z"gnorelevel is 50. 

The +a option causes Ixref to put limited cross reference information in the sources named. 
Ixref will scan the source and when it comes across a definition of a function (that is a line begin­
ning with '(de!, it will precede that line with a list of the functions which call this function, writ­
ten as a comment preceded by'; .. '. All existing lines beginning with '; .. 'will be removed from 
the file. If the source file contains a line beginning ';.-' then this will disable this annotation pro­
cess from this point on until a';. +' is seen (however, lines beginning with '; .. 'will continue to be 
deleted). After the annotation is done, the original file ,/00.1' is renamed to '#./00.1"' and the new 
file with annotation is named ,/00.1' 

The +A switch, is like +a except it associates up to 2 function names per function. For 
example if you have something "( def-md s-foo md-foo (x)" then lxref will write in the file the 
names of the functions that call either s-foo or md-foo. 

D-l 





APPENDIX E 

Reconfiguring Lisp 

The file /Iisp/jranz/h/conjig.h contains the definitions of the parameters for lisp. In order 
to modify this file you should have a familiarity with the C programming language. 

A few of these parameters can be changed, others have values determined by the machine 
and operating system. Some of the parameters are on a per-machine basis. The ones for the Tek­
tronix 4404 are surrounded by "#ifdef pegasus ... #endif" 

The important parameters that you may wish to alter are: 

TTSIZE 
the value is the maximum size that lisp can grow. It is measured in 512 byte 'pages', thus 
the default value of 6120 means that the maximum size is slightly move than 3 megabytes. 
There is an 18 byte overhead in static table space for each potential lisp page. 

NAMESIZE 
the number of entries in the 'namestack' whi~h is the stack used for holding function argu­
ments and local variables. It is rare that a correctly functioning program will exceed the 
default size of 3072 entries, so if you get a namestack overflow, make sure that your pro­
gram isn't in a infinite loop before changing this value and rebuilding lisp. 

XstackSize 
the number of entries in the alternate stack. This stack is used for bignum arithmetic and 
fasl. If you get an 'out of alternate stack' message, you can increase this parameter. 

To rebuild lisp, change to the directory /lisp/jranz/68k and type "update updatefile". The 
result will be a new version of lisp named "nlisp". 

~ (l(~((h-o..l'lr r G8l. 
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4400 FRANZ LISP GRAPIDCS 

1. Introduction 

The Lisp library directory (Ilisp/lib) includes files (geUb.c, gelib.r, geUbJ, gelib.o) which 
provide an interface to the 4404 C Graphics and Events Library. (See the 4404 AlS 
Reference Manual.) Lisp structures that are equivalent to the C display structures are 
defined, and a Lisp function interfaces to each function in the C library. 

Additional graphics support is provided by the files of the Lisp examples directory 
(/lisp/examples). 

demo.l demo.o 
draw.l draw.o 
form.l form.o 
menu.l menu.o 
object.l object.o 
telib.l telib.o 

This support includes functions and related structures for setting graphics modes, drawing 
primitives, painting text, using the mouse, and menus, definition of cursor and halftone 
Forms, an example of flavors for graphical objects, and a terminal emulator interface. 
Reading this code is one of the best ways to see how the graphics interface works. 

These files are subject to change and are not supported by Tektronix. 

2. The C Graphics and Events Library Interrace 

The Lisp display structures used in the interface to the C Graphics and Events Library 
correspond directly to underlying C structures defined in /Iib/includelgraphics.h. In Lisp, 
the cstructs module is used by the geUb module to create and manipulate these struc­
tures, which are garbage-collected like any other Lisp types. All structures (except the 
actual screen bitmap) are maintained directly in Lisp. Structures are passed to the exter­
nal functions of the graphics library, which are loaded automatically when the gelib 
module is included in a Lisp program. 

The Lisp functions of this interface have the same names as the C library functions. The 
same number and types of arguments have been retained whenever possible. The seman­
tics of the Lisp functions may differ in values returned. 

An example of a simple bitblt operation follows the description of the functions and 
structures of the Lisp graphics interface. The main purpose of this example is to demon­
strate the creation and access functions generated for Lisp C structures. 

2.1 Graphics Interface Functions 

(BitBlt bbcom) 
Perform the bitblt command described in the Bbcom structure argument. The 
structure contains the source and destination rectangles, clipping regions, halftone 
mask., and combination rule. 
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(Clear§creen) 
Set the full screen bitmap to zeros. If the screen is set to normal video, this will 
result in a white screen. The terminal emulator is not affected by this call, i.e., the 
terminal emulator's idea of where to place its next character is unchanged. 

(CursorTrack LOT-nil) 
Force the cursor to track the mouse. If the argument is t, then moving the mouse 
will cause the cursor to track the mouse position, otherwise the mouse will have no 
affect on the cursor. The previous mode is returned (1 for tracking, 0 for non­
tracking). 

(Cur&orVisible Lor-Ilil) 
Make the cursor visible or invisible. The cursor is made visible if the argument is t, 
otherwise it is blanked. The previous mode is returned (1 for visible, 0 for invisi­
ble). 

(Display Visible LOT-nil) 
Make the display visible or blanked. The display is made visible if the argument is 
t, otherwise it is blanked. The previous mode is returned (positive integer for visi­
ble, 0 for invisible). When the display is blanked, the screen goes black, and no 
screen output of any kind is possilile until the display is again made visible. The 
display should only be blanked with (Display Visible nil) in a program that includes a 
subsequent (Display Visible t). 

(EClear Alarm) 
Clear any pending alarms that the process has requested. 

(EGetCount) 
Return the number of event values in the event buffer waiting to be processed. A 
negative result indicates an error. 

(EGetNewCount) 
Return the number of event value,s in the event buffer which have occurred since 
the previous call to this function. 

(EGetNext) 
Return the next value in the event buffer. Since some events require one value and 
some require three values, this is either a complete event, an event header, or half 
of a long time event parameter. The event type (see EGctType) will be a fixnum in 
the range -1 to 5, inclusive. A negative value signals an error. Type values 1, 2, 3, 
and 4 indicate that the event parameter is embedded in the event value (see EGct­
Param). Otherwise (types 0 and 5) the embedded parameter field is ignored, and 
the parameter is represented by the next two values in the event buffer. 

(ECetParam event) 
Return the parameter portion of an event value. The event argument should be a 
value returned by (EGetNext) of type 1 through 4, inclusive (see EGetType). 

(EGetTime) 
Return the time, in milliseconds, since the system was powered up. A returned 
value of 0 indicates an error. 

(EGetType event) 
Return the type portion of an event value. The event argument should be an event 
value returned by (EGetNext). 
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(ESetAlarm time) 
Request a signal when the specified time, in milliseconds, is reached. 

(ESetSignal) 
Request the event manager to signal the current process when events occur. The 
event signal is disabled after being issued. 

(EventDisable) 
Disable event processing, i.e., turn off the event manager. 

(EventEnable) 
Enable event processing, i.e., turn on the event manager. Any subsequent user 
input action will cause event values to be created. The terminal emulator is not 
affected (if the terminal is enabled when events are enabled, then the keyboard will 
start producing events in addition to ANSI character strings). If only mouse events 
are desired, then keyboard events can be turned off (see SetKBCode). 

(ExitGrapbics) 
Map the bit-mapped display out of the address space of the calling process. This is 
all that happens. Cursor, panning, event, keyboard and other modes are not 
affected. If a return to the display state that existed prior to InitGraphics is desired, 
then it is necessary to save that display state, and then restore it (see SaveDisplay­
State and RestoreDisplayState). 

(Form Create width height) 
Allocate memory for a Form and its associated bit-map in the address space of the 
Lisp process. Returns the new Form. Forms created with this function are han­
dled by normal Lisp garbage collection. 

(GetButtons) 
Returns a fixnum which indicates the state of the mouse buttons. The button states 
are reported in the low three bits of the fixnum, where bit 0 is the right button, bit 
1 is the middle button, and bit 2 is the left button. If the bit is a 0 then the button 
is up, if the bit is a 1 then the button is down (depressed). The button value,s are 
defined as Lisp constants (see below). 

(GetCPosition point) 
Get the position where the cursor is currently displayed. If cursor/mouse tracking is 
enabled, i.e., (CursorTrack t), then this is the same as GetMPositioD. Returns a 
Point with x and y values in the range 0 to 1023, inclusive. 

«(;etCursor form) 
Returns a Form which is the current cursor image. The argument must be a 16x16 
bit Form. 

«ietMBounds pointl point2) 
Get the limits on mouse motion. Returns a list of two Points with x and y values in 
the range -32768 to 32767, inclusive. The mouse is limited within the rectangle 
defined by the first Point at the upper left and the second Point at the lower right. 

(GetMPosition point) 
Get the position where the mouse is currently pointing. If cursor/mouse tracking is 
enabled, i.e., (CursorTrack t), then this is the same as GetCPosition. Returns a 
Point with x and y values in the range 0 to 1023, inclusive. 
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(GetViewport point) 
Get the position which the panning hardware is displaying as the upper left comer 
of the 64Ox480 display. Returns a Point with x and y values in the range 0 to 1023, 
inclusive. 

(InitGraphics LOrJlil) 
Map the bit-mapped display into the address space of the calling process and put 
the display in graphics mode. If the argument is nil, all other modes are 
unchanged. If the argument is t, then in addition, the display is cleared, made visi­
ble, and set to normal video (black on white) with both mouse and joy disk panning 
enabled. Returns a Form which defines the screen bit-map. 

(PaintLine bbcom point) 
Paint a line on the display. A sequence of bitblt operations is performed while step­
ping a pixel at a time toward the specified position. If one of the exclusive OR 
rules is specified, and the source is null (ones), the response will instead be as if the 
line was drawn by the above stepping method to a hidden bit-map, and then that 
hidden bit-map was combined with the destination bit-map according to the speci­
fied rule. 

(PanCursorEnable Lor-nil) 
Enable screen panning using the cursor. If the argument is t, then auto-panning 
with the cursor is enabled, otherwise it is disabled. The previous mode is returned 
(1 for cursor auto-panning enabled, 0 for cursor auto-panning disabled). 

(PanDiskEnable Lor_nil) 
Enable screen panning using the joydisk. If the argument is t, then auto-panning 
with the joydisk is enabled, otherwise it is disabled. The previous mode is returned 
(1 for joydisk auto-panning enabled, 0 for joydisk auto-panning disabled). 

(PointToRC rowcol point) 
COllvert the screen coordinates of a point to the row and column indices that define 
the terminal emulator character cell which contains that point. Returns a Rowcol 
with these values. 

(ProteetCursor rectl rect2) 
Tell the operating system that graphics operations will be occurring in one or both 
of the screen areas defined by the two Rects (either Rect may be nil). The operat­
ing system will respond by removing the cursor from the screen if it is in either of 
the two areas. This instruction and its release (ReleaseCursor) should be used if the 
user is writing or reading directly from the screen. This cursor protection is already 
included in the routines of this library which draw on the screen. 

(RCToRect rect row col) 
Given row and column indices which define a terminal emulator character cell, 
returns the Rect which describes that cell. 

(ReleaseCursor) 
Tell the operating system to restore the cursor if it was removed due to a Pro­
tectCursor call. This call should be used to match every ProtectCursor call. 

(RestoreDisplayState dispstate) 
The state defined by the Dispstate argument is re-established. This includes the 
coordinates of the viewport, the mouse bounds, the current cursor, the keyboard 
code, and the modes for display, terminal emulator, cursor, panning, tracking, 
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screensaver, and video. 

(SaveDisplayState dispstate) 
Copy significant attributes of the current display state into the Dispstate argument. 
These attributes will include at least the coordinates of the viewport, the mouse 
bounds, the current cursor, the keyboard code, and the modes for display, terminal 
emulator, cursor, panning, tracking, screensaver, and video. Returns the modified 
Dispstate. 

(ScrecnSaverEnable LOLnil) 
Enable the screen saver timeout, which causes the screen to be blanked after 10 
minutes of keyboard or mouse inactivity. If the argument is t, then the timeout is 
enabled, otherwise it is disabled. The previous mode is returned (1 for screen saver 
enable, 0 for screensaver disabled). 

(SctCPmiition point) 
Display the cursor at the specified psition. If cursor/mouse tracking is enabled, i.e., 
(CursorTrack t), this is the same as SetMPositioD. The x and y values of the Point 
argument must be in the range of 0 to 1023, inclusive. 

(SetCursor form) 
Install a new cursor. The cursor argument is a Form which includes the 16x16 bit 
representation for the new cursor. 

(SetKBCode code) 
Tell the keyboard to output ANSI character strings, if the code is 1, or event codes 
in addition to ANSI character strings, if the code is O. Event processing must be 
enabled before asking for event codes, and the terminal must be enabled to gen­
erate ANSI. Enabling events automatically forces the keyboard into ANSI-plus­
event mode. The call (SetKBCode 1) would normally be used after ena.bling the 
event mechanism, to force the keyboard back to ANSI-only mode, while leaving 
the mouse generating events. 

(SeUrIBounds point1 point2) 
Set the limits on mouse motion to be the rectangle defined by pointl at the upper 
left and pointZ at the lower right. The x and y values of these Points may be in the 
range -32768 to 32767, inclusive. 

(SctMPosition point) 
Position the mouse at the specified point. If cursor/mouse tracking is enabled, i.e., 
(CursorTrack t), this is the same as SetCPosition. The x and y values of the Point 
argument must be in the range 0 to 1023, inclusive. 

(SetViewport point) 
Sets the panning hardware to display the upper left corner of the 640x480 display at 
the specified position. The x and y values defined in the point must be in the physi­
cal range of the screen, i.e., x in the range 0 to 383, inclusive, and y in the range 0 
to 644, inclusive. Values out of these ranges have no effect. 

(TerminalEnable LOLnil) 
Enable the terminal emulator. If the argument is t, then the terminal emulator is 
enabled, otherwise it is disabled. The previous mode is returned (1 for terminal 
emulator enabled, 0 for terminal emulator disabled). If the terminal emulator is dis­
abled, then the normal terminal emulator functions of transmitting and displaying 
keyboard input are no longer performed automatically. The terminal should only 
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by disabled with (TerminalEnable nil) in a program that manages its own character 
input and echoing, if needed, and that includes a subsequent (TerminalEnable t). 

(VideoNormal Lor~nil) 
Set the video mode of the display. The mode is set to normal video (black on 
white) if the argument is t, and to inverse video (white on black) otherwise. The 
previous mode is returned (1 for normal, 0 for inverse). 

2.2 Graphics Interface Structures 

Structures implemented for the Lisp Graphics and Events Library Interface are described 
below. At the right of each structure name are two columns. Each entry in the first 
column is the name of a field in the given structure. The field type is shown in the 
second column, to the right of the field name. When these Lisp C structures are 
declared, creation and access functions are created automatically. See the next section 
for a few examples, and the Foreign Function Interface chapter of the Lisp Program­
mers Reference for more information. 

Point x short 
y short 

The Point structure is used to represent the location of one pixel in a bitmap. The 
screen origin of (0,0) is the upper left corner of the screen, with x and y values 
increasing right and down. For the 4404, the visible portion of the screen is a 
64Ox480 bit viewport into a 1024x1024 bit frame buffer. 

Rowcol row int 

Reet 

col int 
The Rowcol structure is used to represent one character cell. The character cell 
(0,0) is at the upper left with row and col values increasing down and right. The 
4404 has 32 lines of text, with 80 characters per line. 

x 
y 
w 
h 

short 
short 
short 
short 

The Rect structure is used to represent a rectangular region. The x and y values 
define the upper left corner of the region in screen pixel coordinates. The width 
and height in pixels are defined by wand h. 

Form addr *vectori 
w short 
h short 
offsetw short 
offseth short 
inc short 

The Form structure is used to represent a rectangular bitmap. The addr is a Lisp 
immediate vector which contains the bitmap itself (the one exception to this is the 
screen bitmap Form, in which the addr is a pointer to the non-Lisp memory address 
used for the screen bitmap). Width and height in pixels are stored in w and h. The 
offset fields are usually used only in cursor Forms, to designate the "hot-spot" of the 
cursor. The inc field is the number of bytes (always even) in one row of the bit 
map. 
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Bbcom srcform *Form 
destform *Form 
srcpoint Point 
destrect Rect 
cliprect Rect 
halftoneform *Form 
rule short 

The Bbcom structure is used to represent the arguments for a bitblt operation. The 
srcform is a pointer to the source Form. The destform is a pointer to the destina­
tion Form. The srcpoint, an embedded Point, is the location in the source Form 
where copying begins. The destrect, an embedded Rect, is the destination Rect of 
the destination Form. The cliprect, an embedded Rect, is the clipping Rect of the 
destination Form. The halftoneform is a pointer to the halftone Form to be com­
bined with the source Form. The rule, a short in the range 0 to 15, inclusive, is the 
com bination rule for the bitblt operation. 

Dispstate statebits 
viewp 
ulmouseb 
lrmouseb 
curarray 
keycode 
bLreserved 

long 
Point 
Point 
Point 
(array 16) short 
char 
char 

lineincr short 
dispwidth short 
dispheight short 
viewwidth short 
view height short 
Lreserved (array 3) long 

The Dispstate structure is used to represent various attributes of the display state to 
saved and restored. These attributes include the coordinates of the viewport, the 
mouse bounds, the current cursor, the keyboard code, and the modes for display, 
terminal emulator, cursor, panning, tracking, screensaver, and video. 

2.3 Graphics Interrace Special Variables 

Below are the special variables defined in the Lh,p Graphics and Events Library Inter­
face. At the right of each variable name is its type (or value, if known). 



bbZero 
bbSandD 
bbSandDn 
bbS 
bbSnandD 
bbD 
bbSxorD 

o 
1 
2 
3 
4 
5 
6 

bbSorD 7 
bbnSorD 8 
bbnSxorD 9 
bbDn 10 
bbSorDn 11 
bbSn 12 
bbSnorD 13 
bbnSandD 14 
bbOnes 15 
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These are the legal values for the combination rule of a bitblt operation. The 
names of each is a meaningful abbreviation for the rule it represents. S is for 
source, and D is for destination. The embedded boolean operators and, or, and xor 
have the usual meanings. Not is represented by n. An n following an S or D means 
the negation of just the Source or Destination, while a preceding n negates the full 
expression that follows. Thus ''bbSnorD" is (or (not Source) Destination) and 
IbbnSxorD" is (not (exclusive-or Source Destination)). 

DRAW 0 
ERASE 1 
INVERT 2 

These values are defined as constants, but are not currently used. 

M_LEFT 4 
MJ1IDDLE 2 
M_RIGHT 1 
M_ANY 7 

These values are used to represent the various states of the mouse buttons. For 
example the value of (equal (M_LEFT (GetButtons))) is t if the left button is down 
and the other buttons are up. The values for middle and right are similar. The 
value M_ANY is only returned by GetButtons if all three buttons were down. 
However, the functions described in this document which accept M-ANY as an 
argument use a different test when this value is passed, i.e., (Plusp (GetButtons)). 

ScrWidth 1024 
ScrHeight 1024 
ViewWidth 640 
ViewHeight 480 

These variables represent the dimension of the full screen bitmap and the visible 
viewport. Values shown are for the 4404. 
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DS_DISPON #xOOOl [ 1 =display enabled, O=disabled ] 
DS-oSCRSAVE #x0002 [ 1=screen saver enabled, O=disabled ] 
DS_VII)EO #x0004 [ 1=video normal, O=video inverse] 
DS_TERMEM #x0008 [ 1=terminal emulator enabled, O=disabled ] 
DS __ CAPSLOCK #x0010 [ l=caps lock on, O=off ] 
DS_CURSOR #x0100 [ 1=cursor enabled, O=disabled ] 
DS._TRACK #x0200 [ 1=cursor tracks mouse, O=no tracking] 
DS_PANCUR #x0400 [ 1=cursor panning enabled, O=disabled ] 
DS-PANDISK #x0800 [ 1=ioydisk panning enabled, O=disabled ] 
DS.-KBEVENTS #xl0000 [ 1=keyboard generates event codes, O=ANSI ] 

These variables represent the values for specific bits in the statebits field of Disp­
state structure. The hex value identifies the bit, and the values in brackets to the 
right indicate the semantics for each possible bit value. 

"''''origin Point 
This Point is the upper left corner of every Form, with x and y equal to O. 

**maxpoint Paint 
This Point, with x and y eq:ml to 1023, is the lower right corner of ·*screen, the 
actual screen bitmap. 

**maxrect Rect 
This Reet has the dimensions of *·screen, the physical screen bitmap. For the 4404, 
*"'maxred has x and y values equal to 0, and wand h values equal to 1024. 

**,·isrect Rect 
This Reet has the dimensions of the visible portion of the screen. For the 4404, 
**visrect has x and y values equal to 0, w equal to 640, and h equal to 480. 

"''''screen Form 
This is the Form which holds the actual screen bitmap. For the 4404, **screen has 
an addr value equal to the address of the bitmap, wand h equal to 1024, offsetw 
and offseth equal to 0, and inc equal to 128. Changes to ""*screen nre directly 
mapped to the actual screen. 

2.4 A Simple Example of Cstruds and mtBU 

This example is primarily intended to explain the creation and access functions generated 
automatically by Lisp C-structure definitions. For comprehensive explanation of bitblt, 
see the SmaUtalk ''blue book" (Smalltalk"-80: The Language and its Implementation, pp. 
329-362). 

=> (load 'gelib) 
nil 

This loads the Lisp and external functions of the graphics interface. 

=> (setq bb (make-Bbcom destform **screen cliprect **visrect rule bbOnes» 
#<vectori 34> 

A creation function is generated for each c-structure, and given the name of the 
structure prefixed with "make-". Here a Bbcom is created with make-Bbcom. Struc­
ture fields may be initialized by including alternating field names and values in the 
function call. Fields not specified are initialized to nil or O. Note that cliprect is 
embedded in the Bbcom structure, so the values of **visrect are copied. 



=> (setq r (Bbcom->cliprect bb» 
#<vectori 8> 
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This sets r to the cliprect field of the Bbcom structure. A new Rect is allocated, 
and given values copied from the Bbcom cliprect. 

=> (describe-cs r) 
cstructs record 
name: Rect occupying 8 bytes 

field: x offset: 0 C-type: short 
value: 0 

field: y offset: 2 C-type: short 
value: 0 

field: w offset: 4 C-type: short 
value: 640 

field: h offset: 6 C-type: short 
value: 480 

access functions: (*Rect->x *Rect->y *Rect->w *Rect->h 
Rect->x Rect->y Rect->w Rect->h) 
nil' 

The function dcscribe<s may be used to inspect the values of Lisp C structures. 
Inspection of r shows that the subfield values of ··visred were used for the cliprect 
a! hb, and then copied from bb to r. 

=> (Bbcom->cliprect.w bb) 
640 

The dot notation is used to access subfields of embedded structures. 

=> (Form->w (Bbcom->destform bb» 
1024 

Each of the Form fields (source, destination, and halftone) of a Bbeom is a lispval 
pointer to a Form structure or nil, rather than an embedded structure. This is how 
the width field of the destination Form is accessed. Note that the dot notation is 
not appropriate, because the structure is not embedded. 

=> (setf (Bbcom->destrect bb) **visrect) 
t 

The function setf is used with a structure access function and a value to set the 
value of a field. Here the destination Reet is given the value of **vf~red. 



=> (describe-cs (Bbcom->desrect bb)) 
cstructs record 
name: Rect occupying 8 bytes 

field: x offset: 0 C-type: short 
value: 0 

field: y offset: 2 C-type: short 
value: 0 

field: w offset: 4 C-type: short 
value: 640 

field: h offset: 6 C-type: short 
value: 480 
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access functions: (*Rect->x *Rect->y *Rect->w *Rect->h 
Rect->x Rect->y Rect->w Rect->h) 

nil 
The access function Bbcom-:::destrect is used here with describe-cs to inspect the 
values of the destination Rect of bb directly. 

=-~> (BitBlt bb) 
t 

Here the bitblt operation is performed. If you have been typing in this example as 
you read, you will have noticed that your screen just reversed color. All bits in the 
visible portion of the screen bitmap were set to 1 (black if in normal video mode). 

The bitblt operation described above is one of the simplest possible bitblt operations. 
Since the combination rule is bbOnes, the values for source Form, source Point, and 
halftone Form were not relevant and never set. Any different values for these fields 
would have given the same result. Values for the other fields, however, are always man­
datory. The destination Form, destination Rect, clipping Rect and combination rule 
must all have meaningful values if a bitblt operation is to be performed correctly. 

3. Graphics Support 

The functions, macros, structures and variables described in the remaining sections of this 
document are provided as examples of the Lisp graphics interface, and for interim use 
until a more complete Lisp display library becomes available. All of the following may 
be subject to change. 

Functions with many options use the &key option for arguments (see the "Program 
Form.s" chapter of the Lisp Manual). In the descriptions that follow, this is indicated 
with ''KEY-ARG-PAIRS'' in the argument list. A list of the keywords supported for the 
particular function immediately follows the argument list. 

The formats for description of structures and variables are the same as are used in the 
previous Lisp Graphics Interface sections. 

3.1 Graphics Mode 

The functions, macros, and variables below (defined in the file !lisp/examples/drawJ) are 
used for setting characteristics of the Lisp graphics environment. 

**grapbrect Rect 
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This global variable is the current graphics region, used as the default clipping U.ect. 
Its value is set by inU-graphics-mode and by Bct-scrolling-region. 

(init-graphics-mode KEY -ARG-PAIRS) 
:cursor-Ioc initial graphics-cursor Point 
:cursor-p graphics-cursor visible or invisible 
:lines number of lines in text scrolling region 
:mouse-bounds list of two Points defining mouse bounds 
:pan-cursor-p pan cursor scrolling enable or disable 
:pan-disk-p pan disk scrolling enable or disable 
:video-normal-p normal or inverse video 
:viewport-origin upper left display Point 

Turn on Lisp graphics mode and set the current default clipping Rect or graphics 
region (**graphrect). Defaults for keyword arguments are normal viewport (Set­
Viewport "''''origin) and video mode (VideoNormal t), cursor and disk panning dis­
abled, and a visible graphics-cursor in the upper right of the display. The default 
graphics region is the entire screen bitmap. Macros are provided for common confi­
gurations (see below), Cull.screen-graphics, viewport-graphics, and split-screen­
graphics. When a text scrolling region is defined, **graphrect is set to the 
remainder of the visible screen. At the first call to init-gra.phics-mode, the previous 
display state is saved. When the next call to exit-graphics-mode is made, the saved 
display state is restored. A change from one graphics mode to another, i.e., two 
calls to init-graphics-mode without an intervening call to exit-grapWcs.mode, leaves 
the previously saved display state unchanged. 

(exit-graphics-mode) 
Restore full-screen text-scrolling and the display state saved at the time of the first 
call to init-graphics-mode. The screen is cleared and the text cursor is located in the 
upper left-hand corner of the display. This is a no-op if not already in graphics 
mode. 

(set-scrolling-region KEY-ARG-PAIRS) 
: lines lines in text scrolling region 

Set the size of the text scrolling region and the value of **graphrect. The default 
for :lines is 32, which restores the normal scrolling region for the terminal emulator. 
Otherwise a text region of the size indicated is created at the bottom of the screen. 
The text region is cleared, and the cursor moved to the upper left-hand corner of 
the text region. The variable **graphrect is set to the portion of the visible screen 
which is not used for text. The graphics region is not cleared. 

(CuU-screen-graphics) 
Set the graphics region to **maxrect, the full screen bitmap, with cursor and disk 
panning enabled. Normal terminal emulator interactions will continue to scroll the 
screen, so this mode would generally be used when all input and output is handled 
graphically. 

(viewport-graphics) 
Set the graphics region to **visrect, the visible portion of the screen, with cursor 
and disk panning disabled. Normal terminal emulator interactions will continue to 
scroll the screen, so this mode would generally be used when all input and output is 
handled graphically. 
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(split-screen-graphics lines) 
Create a text scrolling region at the bottom of the screen, and set the graphics 
region to the remainder of the screen. The argument determines the number of 
text lines in the scrolling region. A line drawn across the screen divides the regions. 
Cursor and disk panning are disabled, and the mouse is limited to the graphics 
region. 

( clear-display) 
Erase the graphics region by setting all bits to O. 

( clear-text-region) 
Erase the scrolling text region, and home the cursor to the upper left-hand corner 
of the region. 

3.2 Drawing 

The functions below (defined in the file /lisp/examples/draw J) are used for drawing lines, 
circles, rectangles, and boxes. 

(draw-line pointl point2 KEY-ARG-PAIRS) 
:bb Bbcom with destform, destrect, cliprect and rule set 
:elipreet clipping Reet 
:destform destination Form 
:rule bitblt combination rule 
:width number of pixels in line width 

Draw a line from pointl to point2. If :bb is specified, then the :cliprect, :destform, 
and :width values are ignored. Otherwise, defaults include ··screen for :destform, 
·*graphrect for :elipreet and bbSorD for :rule. 

(draw-lines points KEY-ARG-PAIRS) 
:width number of pixels in line width 
:closed-form-p first and last Point connected or not connected. 

Draw a line connecting each Point in the points argument to its successor. The 
defaults for keyword arguments are 1 for :width and nil for :closed-form-p. 

(draw-circle center-point radius) 
Draw a circle centered at center-point with the specified radius. The circle is drawn 
on an intermediate Form, then bitblted on to ··screen with bbSorD. 

(draw~r.ectangle rect KEY-ARG-PAIRS) 
:bb Bbcom with destform, destrect, cliprect and rule set 
:cliprect clipping Reet 
:destform destination Form 
:halftone halftone Form 
:rule bitblt combination rule 

Draw a solid rectangle at the region specified by recto Defaults include ·*screen for 
:destform, ·*graphrect for :cliprect, nil for :halftone, and bbS for :rule. 

(draw-box rect KEY-ARG-PAIRS) 
:cliprect clipping Rect 
:destform destination Form 
:width number of pixels in border width 
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Draw a box with the interior region specified by recto The border of the box is 
drawn around this region. Defaults include "'*screen for :destform, ·*grapbrect for 
:cliprect, and 1 for :width. 

3.3 Mouse 

The functions below (defined in the file /lisp/examples/draw J, except red-from-user, 
defined in llisp/exampleslformJ) use the mouse. See also menu-choose, in the section on 
menus. 

(mouse-in-region reet) 
Return t if the mouse cursor is positioned within the specified Rect, otherwise 
return nil. 

(wait-mouse-click button) 
Wait for the press and release of the specified mouse button (M-LEFf, 
M..MIDDLE, M_RIGHT, or M-ANY). The button pressed and the location of the 
mouse are returned as multiple values. 

(red-from-user &optional minwidth minheight) 
Wait for the user to select a rectangular region of the display with the left mouse 
button. Pressing the button specifies the upper left-hand corner of the region, and 
releasing the button specifies the lower right-hand corner. The specified Reet and a 
Bbcom are returned as multiple values. The returned Bbcom defines a bitblt opera­
tion which will restore the screen pixel values in the region to what they were 
before selection. The optional arguments are used to specify a minimum height and 
widt.h. 

3.4 Text 

The functions and variables below (defined in the file Ilisp/examples/menuJ) are used for 
painting text onto the screen and other bitmap Forms. These are independent of the ter­
minal emulator, which is discussed in a different section. 

"''''font Font 

This variable is used to reference the current Font. A font contains the same character 
images used by the terminal emulator has been defined. When the file 
Ilisp/examples/menuJ is loaded, "'*font is initialized to this Font. 

(paint-string x y string &optional font rule destform) 
Paint the specified string onto a Form. The upper left corner of the first character 
image is located at (x, y). Defaults include ·"'Cont for font, bbS for rule, and 
·*screen for destform. The default font includes images for all ASCII character 
codes, but in Lisp only certain characters are legal for strings. Use paint-char 
instead of paint-string when it is necessary to circumvent this restriction. 

(paint-char x y char &optional font rule destform) 
Paint the character with ASCII value char onto a Form. The upper left corner of 
the character image is located at (x, y). Defaults include "''''font for font, bbS for 
rule, and ·*screen for destform. 

(string-pixel-size item font) 
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Return the width in pixels required to paint item (a symbol or string) with the speci­
fied Font. 

3.5 Menus 

The functions below (defined in the file /lisp/lib/exampleslmenuJ) are for the creation 
and use of pop-up menus. 

(muke-menu item-list &optional selector cliprect-var) 
Create a menu from item-list. A menu is a symbol with associated structures and 
values maintained on a property list. The item-list is a list of items, each of which 
is associated with one slot of the menu. Each item is either a string, a symbol, or a 
list with a string or symbol at the head of the list. The value displayed in the menu 
is the string or the print name of the symbol. If the item is a string or symbol, then 
the item itself is returned if selected. If the item is a list, then the second item of 
the list is returned. The optional selector indicates the mouse button used to select 
from the menu, which defaults to M-ANY. The cliprect-var is a quoted symbol to 
be evaluated when the menu is used, to return the Rect in which the menu should 
be displayed. The default cliprect-var is '·*maned. 

(make-icon-menu item-list &optional selector cliprect-var) 
Create a menu from item-list. This is identical to make-menu (see above), except 
that Forms take the place of strings. A menu is a symbol with associated structures 
and values maintained on a property list. The item-list is a list of items, each of 
which is associated with one slot of the menu. Each item is either a Form, or a list 
with a Form at the head of the list. The value displayed in the menu is the Form. 
If the item is a Form, then the item itself is returned if selected. If the item is a 
list, then the second item of the list is returned. The optional selector indicates the 
mouse button used to select from the menu, which defaults to M_ANY. The· 
cliprect-var is a quoted symbol to be evaluated when the menu is used, to return the 
Rect in which the menu should be displayed. The default cliprect-var is '··manect. 

(menu-choose menu) 
Pop up a menu and wait for a selection. A menu is an object returned by make­
menu or make-icon-menu. The value returned from selecting a menu item is 
described above. The menu is centeied at the location of the graphics-cursor. Nil 
is returned if no item is selected, i.e., if the selector is pressed and released outside 
of the menu. 

3.6 Cursors and Halftones 

The variables below (defined in the file /lisp/examples/Corml) are Forms and lists of 
Forms which represent cursors and halftones. 

··cursors list of Forms 
The variable ··cursors is a list of the cursors described below. A cursor is a 16x16 
bit Form. 
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ComerCursor Form 
CrosshairCursor Form 
DownCursor Form 
NonnalCursor Form 
OriginCursor Form 
ReadCursor Form 
SquareCursor Form 
UpCursor Form 
WaitCursor Form 
WriteCursor Form 
XeqCursor Form 

These cursor Forms are equivalent to the standard Smalltalk cursors. 

**halCtones list of Forms 
This variable is a list of the halftones described below. A halftone is a 16x16 bit 
Form. 

BlackHalCtone Form 
DarkGrayHalCtone Form 
GrayHalftone Form 
LightGrayHaiCtone Form 
VeryLightGrayHalftone Form 

These halftone Forms are equivalent to the standard Smalltalk halftones. 

4. Terminal Emulator Interface 

An interface to the terminal emulator (defined in Ilisp/examples/telibJ) is provided as a 
Lisp package. The Lisp functions of this interface are used to generate the escape­
prefixed and other special character strings necessary to issue terminal emulator com­
mands. See Section 10 of the 4404 AIS Reference Manual for more information. Lisp 
functions which use the terminal emulator interface include set-scrolling-region, and 
clear-text-region. 

s. SmaUtalk Forms for Lisp 

The SmaUtalk bit editor may be used to create a Form that can be read and used for 
graphics in Lisp. To create the Form newCursor.f, use the following steps: 

1. Invoke smaHtalk. 
2. Open up a workspace. 
3. Enter the following Smalltalk statements (where 

<- is replaced by the true Smalltalk back arrow): 

aForm <- Form new extent: 16@16. 
aForm <- aForm bitEdit. 

4. Select those statements and Dolt. 
5. Use the biteditor to create the cursor Form desired. 
6. Use the middle button to 'accept' the Form. 
7. Enter the following Small talk statement: 

aForm writeOn: 'newCursor.f'. 
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8. Select the statement and Dolt. 
9. Exit Smalltalk. 

The function ReadForm (defined in Ilispllib/gellbJ) will make the Smalltalk Form avail­
able to Lisp. To replace the current cursor with the new Form in newCursor.r, 

1. Invoke lisp. 
2. (include gelib) 
3. (InitGraphics t) 
4. (CursorVisible t) 
5. (setq oldcursor (GetCursor (Form Create 16 16») 
6. (SetCursor (ReadForm "newCursor.f"» 
7. To restore the normal cursor, (SetCursor oldcursor) 

6. Graphics Examples 

Demonstration functions (defined in llisp/examples/demoJ) which use the Lisp graphics 
interface and other Lisp graphics support functions are included. To run these examples, 

1. Invoke lisp. 

2. (load '/lisp/examples/demo) 
Other necessary files are loaded automatically. 
This takes awhile. 

3. (demos) 
The screen is divided into two regions. 
The upper region is used for graphics, and 
the lower region is used for instructions 
and explanation. A menu will pop up, and 
instructions will appear in the text region. 
The examples themselves are self-explanatory. 



**cursors (variable) 
*"'graphrect (variable) 
**halftones (variable) 
**maxpoint (variable) 
**maxred (variable) 
*"'origin (variable) 
"''''screen (variable) 
**visred (variable) 
Bbeom (structure) 
bbDn (variable) 
bbD (variable) 
bbnSandD (variable) 
bbnSorD (variable) 
bbnSxorD (variable) 
bbOnes (variable) 
bbSandDn (variable) 
bbSandD (variable) 
bbSnandD (variable) 
bbSnorD (variable) 
bbSn (variable) 
bbSorDn (variable) 
bbSorD (variable) 
bbSxorD (variable) 
bbS (variable) 
bbZero (variable) 
BitBlt (function) 
BlackHalftone (variable) 
clear-display (macro) 
clear-text-region (macro) 
Clear5creen (function) 
ComerCursor (variable) 
CrosshairCursor (variable) 
CursorTrack (function) 
CursorVisible (function) 
DarkGrayHalftone (variable) 
DisplayVisible (function) 
Dispstate (structure) 
DownCursor (variable) 
draw-box (function) 
draw-circle (function) 
draw-lines (function) 
draw-line (function) 
draw-rectangle (function) 
DRAW (variable) 
DS_CAPSLOCK (variable) 
DS_CURSOR (variable) 
DSJ>ISPON (variable) 
DSJeBEVENTS (variable) 
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DS_PANCUR (variable) 
DS_PANDISK (variable) 
DS~CRSAVE (variable) 
DS_TERMEM (variable) 
DS_TRACK (variable) 
DS_ VIDEO (variable) 
EClearAlarm (function) 
EGetCount (function) 
EGetNewCount (function) 
EGetNext (function) 
EGetParam (function) 
EGetTime (function) 
EGetType (function) 
ERASE (variable) 
ESetAlarm (function) 
ESetSignal (function) 
EventDisable (function) 
EventEnable (function) 
exit-graphics-mode (macro) 
ExitGraphics (function) 
Font (structure) 
FormCn~ate (function) 
Form (structure) 
full-screen-graphics (macro) 
GetCPosition (function) 
GetCursor (function) 
GetMBounds (function) 
GctMPosition (function) 
GetViewport (function) 
GrayHalftone (variable) 
initMgraphics-mooe (function) 
InitGraphics (function) 
INVERT (variable) 
LigbtGrayHalftone (variable) 
make-icon-menu (function) 
make-menu (function) 
menu~boose (function) 
mouse·in-region ( function) 
M-ANY (variable) 
~LLEFf (variable) 
M-.MIDDLE (variable) 
M-RIGHT (variable) 
NormalCursor (variable) 
OriginCursor (variable) 
paint-cbar (function) 
paint-string (function) 
PaintLine (function) 
PanCursorEnable 
PanDiskEnable (function) 
PointToRC (function) 
Point (structure) 
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ProtectCursor (function) 
RCToRect (function) 
ReadCUrsor (variable) 
red-from-user (function) 
Red (structure) 
ReleaseCursor (function) 
RestoreDisplayStatc (function) 
Rowcol (structure) 
SaveDisplayState (function) 
ScreenSaverEnable (function) 
ScrHeight (variable) 
ScrWidth (variable) 
set-scrolling-region (function) 
SetCPosition (function) 
SetCursor (function) 
SetKBCode (function) 
SctMBounds (function) 
SetMPosition (function) 
SetViewport (function) 
split-scrceu-graphics (macro) 
SquareCursor (variable) 
string-pixel-size (function) 
TerminalEnablc (function) 
UpCursor (variable) 
VeryLightGrayHalftone (variable) 
VideoNormal (function) 
ViewHeight (variable) 
viewport-graphics (macro) 
ViewWidth (variable) 
wait-rnouse-click (function) 
W aitCursor (variable) 
WriteCursor (variable) 
XeqCursor (variable) 
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FRANZ LISP VERSION 42 INSTALLATION NOTES 
These installation notes provide important information about your new release of Franz 
Lisp. The major sections are: Installation, Release Notes, and Franz Lisp Files. Read 
this document carefully before installing Franz Lisp on your system. 

1. INSTALLATION 

This version of Franz Lisp is compatible with Tektronix 4404 Operating System versions 
1.5 and later. It is incompatible with earlier versions of the operating system and C 
libraries. Be certain that you are running a compatible version of the operating system 
before installing this release of Franz Lisp. 

Perform the following procedure to install and verify your Franz Lisp files. 

1. At the system prompt "-+-t!', log in as the system manager by typing: 

login system 

2. Invoke the restore utility to copy the Franz Lisp system from the floppy diskettes to 
system disk. At the system prompt, type: 

restore -II 

3. Insert the distribution floppy diskettes, in sequence, as the restore utility prompts 
you for them. 

4. After you have finished with the restore utility, you should run diskrepair to verify 
that the system disk structure is correct. At the system prompt, type: . 

diskrepair !dev/disk 

You are now finished with the installation of Franz Lisp. See the section FRANZ USP 
FILES below for a descriptIon of the files included in the release. 

2. RELEASE NOTES 

2.1 Introduction 

This is a description of the changes between Franz Lisp Versions 41 and 42. There are 
many new features and some incompatibilities between these versions, but the conversion 
of Lisp programs to VersIon 42 Franz Lisp should be simple. 

2.2 Incompatibilities 

There are two major changes that result in incompatibilities between Versions 42 and 41: 
reader syntax for packages and fasl format. It is very important to read the following 
sections about packages and fasl format. 

2.3 New Features and Enhancements 

2.4 Packages 

This new feature provides multiple name spaces for Lisp symbols, and is completely com­
patible with Common Lisp packages. 
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Important: the syntax of the character ":" has changed, and programs which use ":" in 
atom names will have to be changed. Please see chapter 17 for details about packages. 

2.5 Fasl rormat 

The format of fasl files (output of the Lisp compiler, liszt) has changed in an incompati­
ble way. Compiled Franz Lisp programs created from earlier versions of the compiler 
will not load into Version 42. All Franz Lisp programs should be recompiled. 

2.6 Keyword Arguments 

The Lisp function de/un has been enhanced to allow keyword arguments, as described in 
chapter 8. 

2.7 Derstruct 

This is the structure package from Lisp Machine Lisp and Common Lisp. It is described 
in chapter 14. 

2.8 Flavors 

A new implementation of flavors, object-oriented programming for Lisp, has been added 
to Franz Lisp. See chapter 19 for a description of flavors. 

2.9 Fonign Function Interface 

The Franz Lisp to foreign function interface has been greatly enhanced. See chapter 18 
for more details. 

2.10 Lisp Compiler Speedups 

For MC68000 versions of Franz Lisp, the compiler has been improved in the area of fix­
num arithmetic. All versions of the compiler now allow vector bounds checking to be 
turned off via the declarations: (declare (vector-hounds-chk nil)). 

2.11 Closures 

Lisp Machine closures have been fuUy implemented. See chapter 2 for more details. 

2.12 Reader Syntax 

The reader syntax has been modified for Common Lisp compatibility. See chapter 8 for 
more details. 

2.13 Documentation Additions and Errata 

char-rindex (p. 2-15) 

char-rindex returns the position of the first occurrence of stL.char from the end of 
Lstring. 

Exponential notation (p. 3-1) 

Exponential format for flonums is accepted by the Lisp reader, even though the 
manual does not mention it. For example, lelO returns 10000000000.0. 
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cerror (p. 4-10) 

The manual is in error when it states that the function cerror returns nil. The error 
is continuable, via the tpl command ?ret, and may return particular values. For 
example, to return a value of 10 from a call to cerror ?ret 10 would be typed at the 
c{n} prompt. 

readdir (p. 5-8) 

The function readdir is in the system package, not in the Lisp package, so must be 
called as sys:readdir from the user package. 

signal (p. 6-6) 

The function signal catches all signals, and not just the four that the manual indi­
cates. 

Reader (p. 7-1) 

There is a new syntax class in the reader, vpackage. The character: is in this class. 

Closures (p. 8-11) 

The function closurep should be added to section 8.3.2 of the manual. It returns t if 
the sole argument is a closure. 

Also, if a symbol given to symeval-in-closure or set-in-closure is not one of the sym­
bols closed over in the closure, then the effect of the function call is identical to 
symeval and set, respectively. 

cfasl (p. 18-3) 

There are two definitions of the function c/asl. the correct one is found on page 5-
2. 

2.14 Function List 

The following is a list of all functions which are either new or changed in the new ver­
sion of Franz Lisp. Functions with no comment next to them are new, otherwise the 
comment should explain its status. 

*invmod 
allsym 
apropos 
apropos-list 
ash 
c-declare 
case 
cerror 
char-index 
char-rindex 
charcnt 
cli:error 
closure 
closurep 
de/un 
de/setf 
de/subst 

changed to include &key option 



describe-cs 
do-all-symbols 
do-external-symbols 
do-symbols 
double-tolloat 
escape-exploden 
fboundp 
feature-present 
ffasl 
fi/eopen 
find-aU-symbols 
finf] -package 
find-symbol 
float-to-·double 
format 
frexp 
fseek 
gcbefore 
getenv 
hashtabstat 

if 
implodes 
import 
in-package 
initsym 
integer-length 
intern 
keywordp 
let-closed 
list* 
list-all-packages 
litatom 
logand 
logandcJ 
logandc2 
logbitp 
/ogcount 
logeqv 
logior 
logiorcl 
logiorc2 
lognand 
lognor 
lognot 
logtest 
logxor 
make-package 
make-vectorlloat 
map-over-obJist 
oblist 
nequa/ 
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removed 

removed 
additional new form consistent with Common Lisp 

functionality expanded to include packages 

changed 

replaced by new-vectori-float 
removed 
changed for packages 



new-vectori-double 
new-vectori{loat 
newsym 
oldsym 
package-name 
package-nicknames 
package-shad owing-symbols 
package-usc-list 
package-used -by-list 
packagep 
pop 
primep 
provide 
push 
pushnew 
qualify-escape-exploden 
qualify-explode 
qualify-explodec 
qualify-exploden 
rassq 
readdir 
readline 
remsym 
rename-package 
set-in-closure 
shadow 
shadowing-import 
sprint! 
sstatus ignoreeof 
str= 
strcat 
string 
substrp 
symbol{unction 
symbol-name 
symbol-package 
symbol-plist 
symbol-value 
symeval-in-closure 
symstat 
sys:getpwnam 
sys:getpwuid 
sys:getuid 
tilde-expand 
truename 
unexport 
un intern 
unless 
unuse-package 
use-package 
vectori-double 

- 5 -

removed 



vectoriJloat 
vrefJloat 
vrefi-double 
vrefiJloat 
vsetJloat 
vseti-double 
vsetiJloat 
vsize-double 
vsizeJloat 
when 
wide-print-list 
with-keywords 
y-or-n-p 

3. FRANZ LISP FILES 
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replaced by vrefi-float 

replaced by vseti-float 

replaced by defun &key option 

The following files are distributed with Franz Lisp version 42. Files ending in the exten­
sion .1 are human-readable Lisp source code. Files ending in the extension .0 are com­
piled Lisp object code. 

3.1 LISP EXECUTABLE FILES 

The followings files are found in tbin: 

lisp Lisp interpreter. 

liszt Lisp compiler. 

lxref Lisp cross reference program. 

3.2 LISP HELP FILES 

Three help files are accessible through the 4404 help command. These files are found in 
Igenlhelp: 

lisp 
liszt 
lxref 

3.3 LISP SOURCE FILES 

The following files, which are loaded into the standard Lisp interpreter, arc found in 
llisp!franzt/ispsrc: 

array] 

autoload] 

bUildlispl 

charmacl 

elJ 

Array functions. 

Manages autoload of functions. 

U sed to build the Lisp system from the C kernel. 

Backquote and sharp sign macros. 

Common Lisp functions. 
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Common Lisp incompatible functions. 

Fclosure functions. closureJ 

commonDJ 
common1l 
common2J 
commonll 

Most Lisp-coded Lisp functions are in common/iles. 

compiler! Compiler symbols. 

JilepJ 

Jormatl 

loadl 

File functions accessed through the tpl top level. 

String formatting, compatible with Zetalisp. 

macrosl 

File functions. 

Common macros for Franz Lisp. 

Package functions. 

Contains the setsyntax function. 

Contains the system-internal or si package. 

packagel 

,\yntaxl 

sysintl 

systeml Contains system-interface functions in the system orsys 
package. 

tplJ 

vectorl 

versionl 

3.3.1 System Rebuild 

Franz Lisp top level. 

Vector handling functions. 

Franz Lisp version info. 

The following files are used when rebuildinglreconfiguring Lisp (see Appendix E of the 
Franz Lisp Reference Manual): 

In Ilispl/ranz: 

userdata.c 

In IlisplJranzl68k: 

loadlispl 

ulispr 

update file 

3.3.2 Other Lisp Source Files 

The following files are found in Ilispl/ranzlh: 

68kframe.h aout.h aouLpeg.h 
config.h debug.h dfuncs.h 
gc.h global.h hooks.h 
1conf.h lfuncs.h lispo.h 
ltypes.h module.h package.h 
sigtab.h space.h structs.h 

catchfram.h 
flavors.h 
hpagsiz.h 
lispo..mitas.h 
public.h 
types.h 

chars.h 
frame.h 
ioext.h 
lstructs.h 
savelisp.h 
vaxframe.h 
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3.4 LISP LIBRARY FILES 

The following files are found in !lispllib: 

arun.c, arun 

as 

cmueditl, cmuedit.o 

cstructsl, cstructs.o 

describeJ, describe.o 

fixJ, fix.o 

flavorsl,flavors.o 

gelib.c, gelibr 
gelibJ, gelib.o 

Imhacksl,lmhacks.o 

machacksl, machacks.o 

ppl,pp.o 

prof J, prof.o 

recordJ, record.o 

stepl, step.o 

struct J, struct.o 

structinil 

tracel, trace.o 

vanillaJ, vanilla.o 

U sed to generate autorun files. 

Assembler for liszt files. 

Code for an interactive structure editor. Loaded when edit 
functions are called. 

Functions providing C structure compatibility. Loaded 
when c-declare function is called. 

Functions to describe any Lisp object, including flavors. 

Fix package that is autoloaded when the function debug is 
invoked. 

Flavor system, object definition and creation. 

Graphics library interface functions. 

Miscellaneous functions compatible with Zetalisp. 

Maclisp compatibility package. Autoloaded when the +m 
option is specified for Iiszt. 

Pretty printer. Loaded when the function pp is invoked. 

Dynamic profiler for Lisp. 

Record package. 

Stepping package. Loaded when function step invoked. 

Structure package. 

Macros necessary for compiling the structure package. 

Trace package. Loaded when trace function invoked. 

Definition of vanilla flavors and methods. 

3.5 ADDITIONAL LISP FILES 

Graphics support and demo programs are distributed in !lisp/examples. They are subject 
to change. 

Additional Lisp files are distributed as a service to Lisp users. They are not supported by 
Tektronix. 

In Ilispllib: 

cmuenvl 

cmufileJ, cmufile.o 

cmufncsl, cmufncs.o 

Loads cmumacs, cmufncs, cmutop, and cmufile for a emu 
environment. 

Functions for Cmu file package. 

Functions required by the emu macros. 



cmumacsJ, cmumacs.o 

cmutpll, cmutpl.o 

loopJ, loop.o 

ucidol, ucido.o 

UCl! nc J, ucif nc .0 

- 9 -

Macros required for compiling other cmu files, also useful at 
runtime. 

Cmu top level. 

Loop macro. 

VCI Lisp do loop. 

VCI Lisp compatibility package. 




