




















































IV.l u:;r:r; EI!VIIIOIJIlr:IIT OBJECTIVES: 

A key objective in desieninc the Apollo user environmcnt io to 
cowbine oimplicity and uniformity with a high de8ree of 
functionality. 

All objects that the oysteM io capable of referencing can be 
�c�~�p�r�D�0�g�e�d� in a uniform name space that tranocends the entire 
network. Further, a bit map display, ao opposed to a character 
display, is used to repreoent text and graphics output. The 
output frou wultiple programs cen be concurrently �d�i�s�p�l�a�y�~�d� 
through uultjplc lIilldows, thereby providinC a decree of 
rutlctiollality unavailable on conventional systenls. 
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IV.2 USEIl /Il\liE SPI\CE: 

Tho narucspaoc secn by a user is organized as a hierarohical tree 
structurc. The hiehest node of the network in thc tree 
reprosents the most global portions of the network. Hhereas, 
the leaves at tho bottom of the tree represent particular 
objeots, suoh as programs, files and devices. Intermediate 
nodes arc uscd to represent oollection of objeots that have some 
corumon association. For example, an entire node on the network 
way be represcntcd by an entire subtree in the tree hierarohy. 
The overall namespaoe hierarchy is intended to represent a 
logical orcanlzation of the network. All leaves, or thc lowest 
level of thc tree, represents objects and the user has a variety 
of syntacticsl forms in which to express thc location of an 
object. First of all there is the network wide syntax which is 
oomprised of two leading slashes followed by a full path name to 
I'oach the objcct. Second, there is the looal root relative 
syntax which oan be used to express objects that are local to a 
particular users node. Syntactically this is expressed by one 
leadinG slush followcd by a relative path name. For 
convcnience, the user may attaoh himself or his working 
direotory to Bny point in the tree name hierarohy; and, 
consequently, he May express a path name which is relative to 
his lrorl(ing dil'ectory. lie does this by expressing the relutive 
path name without a leading slash. Eaoh node in the network is 
reprcsented as a direotory objeot and contains a list of 
2ssociutions. For each namc at a lower level there is oontained 
lIithin tho dipcctory a UIO or a path name. If it is a UIO it 
points to the next lower level directory or to the object 
itself. If it is a path name, the path name is syntactically 
substituted into the name being searched and the search 
continuo::;. This latt~r path name is used for linkinG names 
UOPoss the network. 
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IV.3 COllClilInEI!T I/:mll EIIVIHOlIlIElll' 

Tile notion of concurrcncy is a neu concept on the Apollo DOIIAIII 
"yatcl'1 lwavailable on cOllventional timesharing systetus. On 
tllccc latter syctcmo usera are cenerally required to axecute one 
function at a tiuc. IIhcn a UDcr Dwitchcs from onc function to 
;)Ilothcr', benet'ally thc contcxt or thc prcvious function is loot 
and haa to be oubsequcntly recreated. The Apollo integral bit 
MOp display provides the user lIith the capability of displaying 
uultiplc windalia siuultancously. Each window can contain the 
output or related or unrelatad applications. For example, one 
uindow can contain the aequential output of a proeram while a 
cocond lIindow ~raphically displays the accumulated output of the 
soue procrau. Similarly, program development, compilation, 
editinG and an on-line help oystem can all be concurrently 
dioplayed. 

COII:J(HIU(,ntly, the I\pollo system 
total user environ~cnt, which 
lIuQber of concurrent functions. 
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IV.II SCfll·:F.1l lI/dIIlGr.1I 

The scr~e" ukna~er represents the outer most layer of 10Cic 
I.ithin the Apollo system -- that which controls the rclationship 
2.110ne the 1,lany. windolls projected onto the CIIT scretln. 
AccordinKly. the IIpollo system adds two additional layers above 
the conventiollal proGracwling level. As mentioned earlier, a 
pror;rar.luable shull coordinates the activity of Illany pro{:rnms (in 
both parallel and sequential relationships). Thc output of this 
"hell is IIritten into a virtual termil)al, called a PAD. 
Porlions of tltis PAJ) are displayed through a rectanGular IlindoH 
uhich is then projccted onto the CIIT display. 

The sc~een I1LnaLer permits multiple windows to be displayed 
uOllcurrenl.ly, each of which can be executing an independent 
choll or connelld cnvironnent. Thc philosophy of the screen 
"onaGer is to alloll programs to output data in a lOGical fornat, 
\lhile alloldnL the user to independently control uhat is 
phyoically dioplayed. 

Thc scrcen managcr is controlled by thc use of function keys on 
the user keyboard. Pushinc a funotion key oauses the execution 
(intcrpretation) of a user pro{:rammable sequence of screen 
(,lanBLer priMitives. Consequently, the user can define function 
I:eys to per'rol'la uOI'lplcx screen laanaBer functions. 
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IV.5 USEn EIIVIIIOIIl:r;IIT: 

The 1\1'0110 DOllAr" operating system oroates a d"l:;reo of 
indep8ndenee b<:tueell apillioation prograMs ond ~Ihat is actually 
viewed on the terminal screen. In partioular, applioation 
pruGrams oroate virtual terminals whioh we eall pada. The pada 
oro independently windowed onto the CRT soreen totally under 
control of' the UGel'. HindoH imagos are superimposed on the pada 
and eRn be hloved relative to the pod in either a hOl'izontal or a 
vel'tieal direotion. Window images from various pads are stocked 
lo~ieally on top of the sereen so that only the one on top is 
displu}od. Consequ<:ntly the user environment is aetuallY a 
thl'ee dir:len:;ionol volume: 800 bits going across, 10211 bits going 
down and Many levels of windows deep. The user oan also move 
liindow al'cas up or dOlln' relative to the physical serenn and 
finally can movo window areas into and out of thc screen 
relative to othcr windoH areas. 

ProGl'aws create the pad by writing oommand and data sequences 
throu~h a stream. The window image created by thc screen 
wana~er frOM the pad can be placed anywhere in the CRT and can 
be overlayed by other Hilldou Ima~es. Uindow imaGes contain 
lines and frames. A line is a single line sequence of' 
characters Dnd has only one dimension. A frame hns two 
dimensions and has a rcctanGular format. It contains characters 
and/or Graphic data. Finally, frames may also contain user 
created bit maps. These bit maps may reside either within the 
pad or uithin a separate user supplicd object. Pad information 
Ilona,,-lly accul.Julates over the life~f a process. This allol~s a 
user to scroll clther in reverse or in forward directions over 
the entire life of the process. "owever, for efficiency sake 
ccrtain corumcnds May bc emitted from the proGram to delete all 
or part of the pad as appropriate. 
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V.l SUtlitAIIY OF ra;y I'OIIITS 

An Apollo computcr systew is comprised of a number of hiOh 
performance dedicated computers interconnectcd over a local area 
network. Each of these nodes contains a laroe machine 
Brchitccture which implements a demand paged network wide 
virtual mewory system, allowing a large number of proecsses for 
caclt user, cach proccss having a very large lincar virtual 
address space. LaneuDCcS that .run on the Apollo system include 
Fortran 77 Bnd Pascal and are implemented to take advantage of 
tile ''''lchine's 32 bit orientation. 

An object oriented network operating system coordinates the 
uscr's access to netl/ork ~Jide facilities. Objects therlselves, 
rcprcscntin~ procrams and data files, etc., are independent of 
their notHor'1; locution, and Liven appropriate access rights, can 
bc accessed uniformly by anyone on the system. 

The u::;er'::; display terminal is capable of displaying multi-font 
text, (;raphics and can be divided into multiple I/indolls each 
displayin~ independent proGram output. 

The Apollo oyoteel is designed around hiOh technolOGY. It 
incorporates VLSI CPU chips, larGe capacity Winchester disk, and 
~dvuneed communication technoloBles. 
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