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following Ada package.
package except for

The user sees the
explainable from this
operations.

package pody R123830 is

and things ra2side
end Rawll;

misce utilities
package RauwlIl 1is
-= etce.

Package Zdit is
procedure move_up;
procedure deletz’s
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end Editor,

package Uebu
procedur
procedurs
procedure
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and Debugs

package TEXT is
type entity is
package edit 1is
defines basic taxt
procedure justify(whet:
procedure fill{what: entity:

(words line, sentenc

- operctio
entity:
= p

end =2dit/
end TEXT,

package program.is
package edit is
procedure find_decl’
procedure fully_qualify’
srocedure start(t: diana.tree)s
and edits
end program,

package tty_3io is

notes, in this schema we can use
procedure put{c: character):
procedur2 putl{s: string)’;

-

end tty_io
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other object editors include Statuss

package SITZ is
== g¢rganization within package site
-= installation
packzge SROUPT is
package USERT is aa.a end USERTS

of all operations is
number of "meta™

mantics
limited
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the package as in the manuasl

Management system, Mail

is completely up to the



package USER2 i3 eaa 2nd USER2;
2nd SROUPT,
3IT

end SITES
package body SITI is
package body GROUPT is
package body USERT is
end USER1T,
package body USERZ2 13 ... 2nd USERZ?
end GROUPT,
end 5ITZ;

-= bodies of all system packaze reside here, invisible to users.

end R1GC3C,

Operations:

zach user has a default package somewhere within Site. The exact
position of visible part and body are determined by the site
managamente.

After logon *o the system the PZ will creates an editor and a
window displaying the user®s default package. There will be the
option to save the state of & sessions; after login the state of a
previous session my be restored and this session continueda

All user communication with the system will be done through the editor
unless the user performs basic IO operations (This will be made fairly
hard to do and will not be the normal case).

The user may move his edit window to othar points within R1000 according
to Ada visibility and access rights as described below.

Commands are Ada procedure calls. All commands can be explained
according to Ada semantics in the current context {(see below).

Commands may be bound tc keys or key seauences;, typing explicit commands
is aided by command completion and systax directed editing. Single keys
and key sequences mzy be echoed in verbosz2 mode in their full Ada
syntaxa.

According to the current mode the system will provide appropriate
prompts indicating the current status to the user. E.ge

>

will be the prompt for artitrary Ada statements

>Edite.

will b2 the prompt for commands that will be directed to the Editor.
>Text.Zdit.

will be the prompt for the t2xt object editor.

Meta Operations

For the system to work certain operations osutside Ada have to be allowed.
In & strict sense the execution of Ada statements in a given context is
s5uch a meta operation since Ada dces not allow dynamic execution of
statements.



In addition ther2 are two meta coperaticons;, elaboration and unelaboration
of pieces of Ada programs. These operations transform program instances
to program text (diana trees) and vica versar elaboration may create

a new version of a program.

The existence of multiple running versions of the same program can be
explained completely on the source level; i.e. the old version and all
its uses will b2 consistently renamed and a new version will be added
without introducing inconsistencies.

Access Rights

The environment will ailow users various forms of access tc components of the
system.

1) CONTEXT ACCESS to a module 3ives the user the right to view this module
(visible part and body) with the editor and execute statements in the
context of this package;, i.2. statements are interpreted as if they
were declared in this module. Context access implies the right to
debug tasks. Context access implies read access (see below)
to all entities visible from the context according to Ada
scope rules.

2) WRITZ ACCEZSS to a module implies context access to the module.
In addition write access grants the right to (a) unelaborate
componants cf the accessed moduler (b)) create new version of
componants of the accessed module, and (c) create and elaborate
n2w components withing the accessed module.

3) REZAD ACCESS to a module 2llows to read the program text of the
module. Read access does not imply context accesss @.3. 3 user
may be granted read access to the body of a package but (s)he
may not be cllouwed to 2xecute within the context.

Rationale: Read access to a package means read access to the program
text of the package in the traditional sense. The user may inspect

and copy the ta2xt of the program but may not modify the original copye.
Context access means access to a program instance and the associated
environment. Variable values of this environment may be inspected and
altered but the program instance itself may not be changed. Write
access 1s the highes access right, it allows complete modification of
the program text and the program instance.



3 - Implementer®s Viow

package body R123C is

Package £dit is

and Zditors

package Debug 1is

end Jebugs

package TEIXT is

-
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end T&EXT,

package program is

-
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end program;

package tty_io is

end tty_ios
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package body

-
end SITE?

-= apse related things

package elaborator is
procedure execute{user: stack_name, statement: diana.tree;
current_terminal: window_control_block)’
procedure elaborate{user: stack_name; declaration: diana.trees
position: diana.tree;
current_terminal: window_control_block)s
end elaborator’

task type editor is
entry mova_ups
entry deletes

end editor.,
type editor_name 1s access editor,

type window_control_block 1is
record
core_cditor: editor_name;
Ada_editor ada.editor_name;s
windouw windowa.ids
end record,

[ Y ]

task session_manager 1is
antry assign(user: stack_name; terminal: window_control_block)’s
entry release{user: stack_namel’;
entry retrieve{user: stack name, found;: out boolean;



terminal: out window_control_block)’
end session_manager:;

Package body =dit is
procedure move_up 1s
found: boolean;
terminal: window_control_bhlock?
begin
session_manager.retrievel(system.myself(), found, terminal)’
if not found then
raise no_termincl_assigned,
else
terminal.core_editor.move_up’
end 1if,
end mova_ups

procedure delzste is

begin

null’,
end deletes

end £ditors
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strategy 25 2ditor ceaes
end Jebugs

package body TEXT is

-
anses

end TEXT,

package body program is

end program;

package body tty_io is

- s ase

and tty_ios

package bDody elaborator is
procedurs exescuteluser: stack_name; statement: dianz.tree’
current_terminal: window_control_block) is
dDegin
~— generate the proper code segement ctc.
session_manager.assignf{user, current_terminal)’
userascontinue{new_code_segment)’;
sesslon_managera.releaseluser)’;
axception
when others =>
current_window.report_error{("unhandled exception®);
session_manager.release(user);
end exacute,

procadure elaborateluser: stack_names declaration: diana.tree;
position: diana.trees
current_terminal: window_control_block) is
begin
if write_access{user) then
null/

- e * 8 Simil?!‘ tc @X@Cute .o 9 A



elsa
current_terminal.report_error{("urite access required”);
and 1if,
end elaborate’
and elaborator;

- etc s aesaa

end R13008;

Operations:

The system keeps & table associating user names with passwordses
default packagess, and existing sessions of 2 user. For the default
package the system keeps a stack name (capability) which is used to
grant write and context access *o this package.

There will be differant versions (or modes) of Ada object editors. A basic
version merely understands program text while other versions understand
progrem instancas. Cne of these object editors is the Debugger.

Any command typed to the bare prompt ">" will be interpreted as
Ada statement in the current context and executed if valid.

Any command typad after the ">Zdit." prompt will be known tc be a

command to the editor. Such 2 command need not be executed by elaboration.,
rather the appropriate function can be invoked directly. In case the

user redefines the package Edit the system will change the normal

edit prompt to ">R1350Z.Edit.".

Similarly, commands to object editors can be shortcircuited.

Meta Cperations

To elaborates, i.e. run code on a user stack the system will enter
the user stack name together with 5 descristion of the current terminal
(editor tasks) in a dats base (session_manager)a.

Calls to visible procedures of edit packages (e.g. debugs, edit, program.edit

tty_io etc) will look up the required terminal description from the
data base and route calls to the appropriate sdit task.

Access Rights

To get read access an editor merely needs access to the diana
representation of the object.

Context access raguires the stack name {(capability) of a package instance.
The distinction between context and uwrite access is enforced by the
software, the distinction between context and read access is enforced

by the harduware (capabilities cannot be crzated)



