
















































































IV.2 USER NALE SPACE:

The namcspace seen by a user is organized as a hierarchical tree
structure. The highest node of the network in the tree
represents the most global portions of the network. \UWhereas,
Lhe leaves at the bottom of the tree represent particular
objects, such as programs, files and devices. Intermediate
nodes are uscd to represent collection of objects that have some

common association. For example, an entire node on the network
nay be represented by an entire subtree in the tree hierarchy.
The overall namespace hierarchy 1s intended to represent a

logical organization of the network. All leaves, or the lowest
level of the tree, represents objects and the user has a variety
of asyntactical forms in which to express the 1location of an
object. First of all there is the network wide syntax which is
comprised of two leading slashes followed by a full path name to
reach the object. Second, there 1is the local root relative
syntax which can be used to express objects that are local to a
particular vuscrs node. Syntactically this is expressed by one
leading slash followed by a relative path name. For
convenience, the user may attach himself or his working
directory to &any point 1in the tree name hierarchy; and,
consequently, he may express a path name which is relative to
bis working directory. He does this by expressing the relative
path name without a leading slash. Each node in the network is
represented as a directory object and contains a 1list of
associations. For each name at a lower level there is contained
within the directory a UID or a path name. If it 1is a UID it
points to the next lower 1level directory or to the object
itself. If it is a path name, the path name 1is syntactically
substituted into the name being searched and the search
continues. This latter path name 1is wused for 1linking names
across the nctuork.
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IV.3 CONCURRELT USER EHVIROUNENT

The mnotion of concurrency is a nev concept on the Apollo DOHALN
system unavailable on conventional timesharing systeus. On
thece latter systems users are generally required to execute one
function at a tiwme. VYhen a user switches from one function to
another, enerally the context of the previous function is lost
and has to be subsequently recreated. The Apollo integral bit
wap display provides the user with the capability of displaying
nultiple windows simultanceously. FEach window can contain the
output of related or unrelated applications. For example, one
vindow can contain the sequential output of a program wvhile a
second window gpraphically displays the accumulated output of the
vane  prograt. Similarly, program development, compilation,
cditing and an on-line help system can all be concurrently
displayed.

Consequcntly, the Apollo system 1is designed to accomnodate a

total wuser environuent, which we believe always involves a
number of concurrcnt functions.
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IVv.h SCREEN HAHAGER

The sereen mnanager represents the outer most layer of logic
within the hpollo system ~-- that which controls the relationship
cnong the wmany windous projected onto the CRT screben.
hccordingly, the Apollo system adds two additional layers above
the conventional prograwmming level. As mentioned earlier, a

prorranmable shcll coordinates the activity of many programs (in
both parallel and sequential relationships). The output of this
shell is written into a virtual terminal, called a PAD.
Portions of this PAD are displayed through a rectangular window
vhich is then projccted onto the CRT display.

The schkcen nenager permits multiple windows to be displayed
concurrently, each of which can be executing an independent
shell or connend environrent. The philosophy of the screen
nanager is to allow programs to output data in a logical format,
uhile alloving the wuser to independently control what is
physically displayed.

The screen manager is controlled by the use of function keys on
the user keyboard. Pushing a function key causes the execution
(interpretation) of a user programmable sequence of screen
manager primitives. Consequently, the user can define function
keys to perform conplex screen manager functions.

34l

Prelivinary Januwry 22, 100

SCREEN MAMAGER

.

SCREEN MANAGER



1V.5 USER EHVIRONLENT:

The Apollo DONALN operating system creates a degrec of
independence belween application programs and what is  actually
viecwed on the terminal screen, In particular, application
programs crcate virtual terminals which we call pads, The pads
are indepcendently windowed onto the CRT screen totally under
countrol of the user. VWindow images are superimposed on the pads
and can be moved relative to the pad in either a horizontal or a
vertical direction. Window images from various pads are stacked
logically on top of the screen so that only the one on top is
displayed. Conscquently the wuser environment i3 actually a
three dimensional volume: 800 bits going across, 1024 bits going
doun and many levels of windows deep, The wuser can also move
vindow areas up or down relative to the physical screcn and
finally can move wvindow areas 1into and out of the gscreen
relative to other window areas.

Prograus  create the pad by writing command and data sequences

through a stream, The window image created by the screen
wanager frowm the pad can be placed anywhere in the CRT and can
be overlayed by other window images. Window 1images contain
lines and frames. A line is a single 1line sequence of
characters 2nd has only one dimension. A frame has two
dimensions and has a rectangular format. It contains characters
and/or graphic data. Finally, frames may also contain wuser
crcated bit maps. These bit maps may reside either within the
pad or within a separate user supplied object. Pad information

norually accunulates over the life—of a process. This allows a
user to scroll cither in reverse or in forward directions over
the entire 1life of the process. Hovever, for efficiency sake
certain commands may be emitted from the program to delete all
or part of the pad as appropriate.
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V.1 SUHNARY OF KEY POINTS
An Apollo computer systewm 1is comprised of a number of
network. ach of these nodes contains a large

architecture which implements a demand paged netuork
virtual mewmory systemr, allowing a large number of processes

Lhe machine's 32 bit orientation.

An object oriented network operating system coordinates
uscr's access to netvork wide facilities.

represcnting programs and data files, ete., are 1independent

their network location, and given appropriate access rights,
be accessed uniforuly by anyone on the system.

The user's display terminal is capable of displaying multi-font
text, graphies and can be divided into multiple windows each

displaying independent program output.

The Apollo syastem 1is designed around high technology.
incorporates VLSI CPU chips, large capacity Winchester disk,
cdvanced counnmunication technologies.
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performance dcdicated computers interconnected over a local area
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for
cach uscr, ecach process having a very large linear virtual
address space. Languages that run on the Apollo system include
Fortran 77 and Pascal and are implemented to take advantage of
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