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From uucp Wed Apt 11 0  2.3? PST 19 9C 
>Fro® uunet.uu net!sutro.SFSU.EDU «eps Wed Apr 11 01.44.11 1990 remote from unisoft 
Received', fr on 5utr0.sfsu.edu by uunet.uu.net <5.61/1.14) wit It S MTP 

id A A ?. 1 6 51 ; Wed, 11 Apr 90 0 2 36. 4 4 -040 0 
Received: by sutro.SFSW.EDU (NeXT-t 0 (From Senrimail 5.52)/MeXT-1 0) 

id A A 0 5 0 8 0 , Tue, 10 Apr 90 23.36:14 PDT 
Date Tue, 10 Ape 90 23.36:14 PDT 
F r oa : Qttnet .  u« . net !  suti o . SFSl) . EDU !  eps (Eric P Scott) 
Message - I ri <90041 10636 .AA050R0@sutro .SFSU. F.DW) 
To : un i s  of t . c om ' car 1 (4c ommew 
Subject: He: More networking questions 
Status: R 

>1 had a second question for you (actually the one for which John Loiacono 
)< irst cave me your n ante ), We're using NCSA telnet to access our server 
if rum PS/2's in various labs. The procedure now is to boot with a special 
> NCSA telnet diskette which establishes the initial connection, and then 
>type in a login name of "interact". Is it possible to get NCSA telnet to 
> supp 1 y the login name automatically (i.e. to run a pre-specif ied chat 
> script on mi-, k ing a connection)? 

The next release from Clarkson (now named CUTCP/CUTE > will 
support rlogin, so you could set it up to use a specific login 
name There is no general "chat script" capability 

If AI X works like most other UNIX systems a "better" solution may 
be available: move telnetd to a different port and provide 
"direct" interact service on port 23. This has several other 
beneficial effects: eaoh session only takes one process slot 
instead of the ourrent 2 or 3, so you have less context 
switching, lower memory usage, and thus the ability to support 
more oonourrent users. Disadvantage: may involve messy coding, 
sinoc you'd have to imp I ernent telnet protocol 

)Also, before 1 send in the uucp map entry, (see below) what is cshub? 

oshub is SFSU's only ourrent UUCP site Its entire purpose is to 
handle e-mail, no one (normally) logs into it Some uuop systems 
send all *.sfsu.edu mall here 

>Do we have some sort of automatio knowledge of it through SMTP or 

> s  owe thing' 

It's on the Internet as cs.sfsu edu , 

> Should it be in my Systems file? 

No You won't be using uuop lor mail delivery, and a listing in 
3ystemi implies other functionality besides mail 

> (I've never dealt with 

> HAD-based mail, so administering the internet side of all this is a bit 

>new t o me) . 

It's not that had (assuming IBM didn't do anything too stupid to 
tt>. If people o an send e-mail to »ugg*nUonstlrit«r«ot sfsu.edu 
and something more or less rational happens, you've met the basio 
goal. If you want to get move involved you oould set up interact 
as an MX forwarder lor oorumem . ( How "permanent" is the machine? 
I understand that it's a loan.) Someone may come up with 
brilliant ideas in the future that depend on mail working 
properly, so you might as well take oare of it early on. 

Befoie. sending in a map entry, edit the #W line to be your id 
and the current date and time 

-*EPS=-

P S. This is a little off-the-wall, but bear with me SFSU is 
going to install a dedicated T-1 circuit to UC Berkeley in a 
few months. Half of it is turning into phone lines, half of it 
is up for grabs Would you he able to make use of a dedicated 
S6Kh circuit to the SFSU campus, perhaps in the form of an 
Internet connection? (No promises, this is just something a 
proposal could be written for; we're paying for the T-1 whether 
we use it to capacity or not.) 
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F r o m  U » O | J  T h u  A p r  5  1  < »  :  3  7  P S T  1 9 9 0  
>  F  r  o m  n o n e t  u u  .  n e  t  !  s u t  r  o  .  S F S U  .  E D t l  !  e p s  W e d  A p r  4  1 6 : 2 1 : 5 6  1 9 9 0  r  e m  o  t e  f  r  o i i i  u n i s o f  t  
Rece ived:  f rom su t ro . s f su .edu  by uuue t .uu .ne t  <5 61 /1 .  14)  wi th  SMTP 

id  A A 7 .9  1  4  8  ;  Wed,  4  Apr  90  18 :01:49  -0400 
R e c e i v e d  b y  s u t r o . S F S U . E D U  ( N e X T - 1 . 0  ( F r o m  S e n r i m a i l  5 . 5 2 ) / N e X T - 1  0 )  

i d  A A  0  0  9  8  4 ;  W e d ,  4  A p r  9  0  1 5 : 0 1 : 1 9  P D T  
Date :  Wed,  4  Apr  90  15 :01:19  PDT 
F r o m ,  m i n e  t  .  u u  .  n e t  I  s n t  r  o  .  S F S 1 I  .  E D U  !  e p s  ( E r i c  P .  S o o t t )  
M e s s a g e  -  I  d :  <  9 0 0 4 0 4 2 2 0  1  . A A 0 0 9 f t 1 9 s u t t o  . S P S U . E D U >  
T o :  u n i s o f  t  .  c  o m  1  c  a  r  J  W  c  o m m m n  
S u b j e c t :  H e :  u  u  c  p / t e l n e t  a d v i c e  
S t a t u s  R O  

> 1  g o t  y o u r  n a m e  f r o m  J o h n  L i a o a n o  ( s p » )  I ' m  w o r k i n g  w i t h  a  g r o u p  o n  
F . o i a o o n o  < 1  h a v e  t r o u b l e  w i t h  i t  t o o )  

>  c  a m  p u s  c a l l e d  I n t e r a c t ,  w h  i c l r  i s  s e t t i n g  u p  a  c a m  p u s -  w i d e  c  o m p  u  t  e  r  
>bul le t in  hoard  Th e  sof tware  runs  on  a  se rver  on  your  TCP ne  t  wo ck  
>> 'or  main tenance  reasons ,  i t  would  be  convenien t  i f  we  had  a  UUCP 
> oonneo  t ion  be tween  our  machine  here  In  Berke ley  (no t  on  the  in te rne t )  
> a n r t  o u r  s e r v e r  o n  y o u r  n e t w o r k .  I ' v e  g o t  t h i n g s  t o  w h e r e  m y  m a c h i n e  
l o a n  d i a l  i n ,  h o o k  u p  t o  t e l n e t ,  a n d  l o g  i n t o  t h e  s e r v e r ,  b u t  u u c p  
> w o n 1 t  r u n ,  p r o b a b l y  b e c a u s e  o f  s o m e  t e l n e t  o p t i o n .  C a n  y o u  g i v e  m e  
> a n y  a d v i c e  o n  t h i s 1  V o n  o a n  r e a c h  m e  a t  8 4 1  — 1 1 1 4 .  

I ' m  s e n d i n g  t h i s  e l e c t r o n i c a l l y  b o o a u s e  I  d o n ' t  e m p e o t  y o u  t o  b e  
a b l e  t o  t r a n s c r i b e  i t  o v e r  t h e  p h o n e .  

F i r s t  o f  a l l ,  y o n  a r e n ' t  t e l l i n g  m e  w h e t h e r  y o u ' r e  c a l l i n g  o u r  
t e l n e t  s e r v i c e ,  o r  w h e t h e r  y o u ' r e  u s i n g  s o m e t h i n g  i n  B e r k e l e y  

G e t t i n g  u u c p  t o  w o r k  o v e r  t e l n e t  i s  t r i o k y  a t  b e a t ,  s i n c e  g  
p r o t o c o l  w a n t s  a n  8 - b t t  c l e a n  c o n n e c t i o n  I f  y o u  w e r e  u s i n g  
o u r  B r i d g e  C S / 2 0 0 ,  y o u r  c h a t  s c r i p t  w o u l d  l o o k  s o m e t h i n g  l i k e :  

i n t e r a c t  A n y  A f . U  2  4 0 f l  3 2  8  2  4 0 0  " "  \ r \ o  l a s s - \ r \ o - l a s s  t n  \ 0 0 7  \ r \ c  
n o t ) - \ r \ o - n e t >  s o t  \  s  i  H » b o f  f  >  o \ u i n t e r a o t \ s e o m  >  s e t t s  n a s m n u l  
>  s e t \ o l o t » n  >  u e t t s t c f a n  >  s e t t  s a l m o n  >  s e t t s d i u a s l b  
>  s e t  l i . l h i  h « 1  >  s  e  t  \  s  e  o m o  a  d  >  > e s  o g i n  n u u o p V n t o  w o r d :  p a s s w c i  d \ n \ o  

( C o u r t e s y  W e i  w a r e  D i v e r s i o n s ,  f o l d e d  f o r  e - m a i l )  
I t  y o u ' r e  d i a l i n g  i n  t h r o u g h  s » o m e p l a o e  e l s e ,  y o u ' l l  h a v e  t o  w o r k  
w i t h  t h e m  t o  f i g u r e  o u t  w h a t ' s  n e e d e d  

N o t e  t h a t  w e  i n s i s t  t h a t  a l l  S F S U  u u c p  s i t e s  h e  r e g i s t e r e d )  
y o u  o a n  s t a r t  w i t h  t h i s  ( t h e  n a m e  " i n t e r a c t "  i s n ' t  t a k e n ) ,  
tweak  as  needed  and  mai l  to  a  p  p  1  e  !  n  o  a - rna  p  s  

D  N  i n t e r a c t  
« S  I B M - P S / 2  M o d e l  8 0 ;  A I X  J . )  
DO Ban  Vranoloco  Bta te  Univers i ty  /  in te rAot  
D C  C a r l  F a r r i n g t o n  
IE  oommetA 1  car  1  
# T  + 1  4 1 5 8 4 1  1 1 1 4  
D P  1  6  0 0  H o  1  I o w a y  A v e n u e ,  S a n  F r a n c i s o o ,  C A  9 4 1 3 2  
D C  3 7  4 3  2 0  N  /  1 2 2  2 8  2 8  W  
D R  T h i s  I s  a l s o  i n t e r a c t  s f s u . e d u  ( 1 3 0 . 1 1 7 . 2 0 . 1 0 )  o n  t h e  I n t e r n e t  
D U  
D W  s i p l o o t e p s  ( B r i o  P  S o o t t ) ;  W e d  A p r  4  1 4 : 5 4 . 3 6  P D T  1 9 9 0  
K  
i n t e r a c t s  i n t e r a o t s f s u . e d u  
i n t e r a c t  c  o m m e r r i  <  P O L 1 .  E D  >  ,  o s h u b  <  I . O C A I , )  

-=EPS=-
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o u r m p o s  =  0  L  ;  
m s i z e  «  M F S i t e (  f m ,  F  T E X T )  •  
i f  ( m s i z e  >  H G B U F S I  Z E  )  o u r m p o s  =  T O B  

" <  M F R e a d ( f T O '  F - T E X T ,  o u r m p o s  ,  R I s M s  g (  t a g )  ;  '  
t  p  2  m  T O S  i ( «  _  1  .  
B/i s < 

«_^rtTs u  r i  
f u ^ >  

e l s e  (  

t l e n  »  t p 2  -  t p l ;  
i f  <  t  U n  >  =  j )  {  

t  1  e n  + « .  3  ;  

'  !  » i i -  l / o o l s i i e )  +  l  ;  /  t  u  ,  ,  
t l e n  =  t o n t  *  o o l s i « e  / »  1  l a k « s  * /  
i f  ( t p i . t l f t  <  t  1  e n )  1  °  ^  W i d t h  * '  

r \  u m o  i s  —  ;  
s p a o e j f t  «  w w i d t h  -  t  l » n ;  

• t l s «  (  

s p a c e  1 t t  - •  t  I  e n ;  
) 

i f  ( s p a o e l f t  <  o o l s i , * >  {  
n t r a o  r  s  —  ,  
s p a o e l  I t  -  w w i d t h ;  

> 
t p 2  •  t p j  -  i j  
)  

) 
& a _ m . . g _ u i * W B g  »  o o r a n u m ;  
H * _ m  • o _ u i g p o s  m  o u r m p o s  +  I p  1  •  
t e t u r n ( J ) ;  
) 
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S O F T W A R E :  
U E N D O R :  
U E R S I O N :  
F E A T U R E S :  
E M U L A T I O N :  

H A R D W A R E :  
D O S :  

C O N F I G .  S V S :  

R U T O E H E C . B A T :  

N C S A  T e l n e t  
C l a r k s o n  U n i u e r s l t u  
2 . 2 D  

t e l n e t ,  f t p ,  r e p ,  r a r p ,  b o o t p ,  c a p t u r e ,  c o l o r  
l » 1 1  0 2 ,  T e k t r o n i n  4 0 1 4  

Z e n i t h  A T ,  E t h e r L i n k  
Zenith 3.3 

shell = c 
device = 
device = 
device = 
device = 
device = 
device = 
device = 
device = 
buffers *= 
f i les = 20 
lastdrive » 

Acommand.com /e:256 /p 
c:\dos\emm.sys 
c:\3plus\eth.sys 

c:\3plus\pro.sys 10 20 2 
c:\3plus\buf.sys 
c:\3plus\idp.sys 
c:\3plus\spp.sys 
c:\3plus\lgl.sys 

c:\dos\ansi.sys 
6 

J 

echo off 
echo *** SFSU ALANet Workstation Startup --
version 1.10 c:\3plus\runminds mindspro mindsbuf 
mindseth mindsidp mindsspp mindslgl 
c:\3plus\nb 4 
c:\3plus\minses 
c:\3plus\msredir /s:2 /L:4 
c:\3plus\setname $$3com$$ 
c:\3plus\prtsc 
path=c:\dos;c:\3plus 
prompt $p$g 
c:\3plus\3l 

R A M  F R E E :  4 6 6 K  



PNRLVSK 

no  su p p or t  f or  Et herLink  MC 
no  suppor t  f or  EtherLink  i l  

on l y  one  t e ln e t / f t p  s e s s ion  

f r o r P  t e lne t  f t ^  
C :  
E:  

y e S  ye s  
ye s  no  

zprjiZuiz™ rran 
o th e r  p?od^c t ° s d a^  'on two"-T" °" '6 f'°PPU """the 
i s  ju s t  the  d i s t r ibut ion  DackanV "  ̂  "  , U r " S  o u t  , h a l  «Wo 

-

sizeUof t h e jr^riu e r*d olifn^°478^"if "C81f °* J°b °n keeping the 

3PIus  con f igura t ion  Comoarp  th P r e *K c , o s e  t o  0  b a r e  bones  
we igh i ng  in  a t  406K!  C ° m P Q r e  t h , S  "" t h  S tan for d ' s  produc t ,  

g rea t  dea l  o ° fa t  Ment ion  pa id  t oW " 6  "" i !"  W O r l d '  w e  s h o 0 ld  s e e  a  
no t  f orge ,  tha ,  hau!n g  an  an l^TeMTsV 5  "T' 0 '™"' -  ^ t  s  
to  an s ioer  ques t i ons  has  i t s  a duo ntag es  a sTeh  8 r ° U n d  



SOFTWARE: 
UENDOR: 
UERSION: 
FEATURES: 

HARDWARE: 
DOS: 

CONFIG. SVS: 

SU-PC/IP 
Stanford Uniuerslty 

telnet,  ftp, ping, f inger, whois, mail-handler 

Zenith AT, EtherLink 
Zenith 3.3 

shell = c:\command.com /e:256 /p 
device 
device 
device 
device 
device 
device 
device 

c:\dos\emm.sys 
c:\3plus\eth.sys 

c:\3plus\pro.sys 10 20 2 
c:\3plus\buf.sys 
c:\3plus\idp.sys 
c:\3plus\spp.sys 
c:\3plus\lgl.sys 

device = c:\comm\sun\net3c501.exe 
device = c:\dos\ansi.sys 
buffers = 6 
files = 20 
lastdrive = j 

RUTOEHEC.BAT: echo off 
echo *" SFSU ALANet Workstation Startup -
version 1.10 M 

c:\3plus\runminds mindspro mindsbuf mindseth 
mindsidp mindsspp mindslal 
c:\3plus\nb 4 
c:\3plus\minses 
c:\3plus\msredir /s:3 /L:4 
c:\3plus\setname $$3com$S 
c:\3plus\prtsc 
path=c:\dos;c:\3plus;c:\batch 
prompt $p$g 
c:\3plus\3l 

RAM FREE: 406K 



A N A L Y S I S  

s u p p o r t  f o r  E t h e r L i n k  M C  
s u p p o r t  f o r  E t h e r l i n k  1 1  

o n l y  o n e  t e l n e t / f t p  s e s s i o n  

f r o m  t e l n e t  f t n  
C :  y e s  y e s  
E :  y e s  y e s  

T h i s  i s  3 C o m ' s  a n s w e r  t o  t h e  P C - b a s e d  T C P / I P  s o f t w a r e  c r a z e .  
3 C o m  w a s  t o o  c h e a p  t o  d e u e l o p  t h e i r  o w n  p r o d u c t ,  s o  t h e y  
p u r c h a s e d  S t a n f o r d  U n i u e r s i t y ' s  P C - I P  s o f t w a r e ,  w r o t e  a  n e w  
3 C o m  c o m p a t i b l e  d r i u e r  f o r  i t ,  a n d  s o l d  t o  t h e  p u b l i c  f o r  S 1  0 0 0 . 0 0  
a  p o p .  T h i s  $ 1 0 0 0 . 0 0  p r i c e  t a g  b u y s  y o u  a  l i c e n s e  f o r  a l l  P C s  o n  
y o u r  3 P l u s  n e t w o r k .  

P C S / T C P  o f f e r s  o n l y  t h e  m o s t  s i m p l e  T C P / I P  f e a t u r e s :  t e l n e t  a n d  
f i & .  T h e  m a i n  a d u a n t a g e  i s  t o t a l  c o m p a t i b i l i t y  w i t h  3 P l u s  
n e t w o r k s .  I n  f a c t ,  P C S / T C P  a l l o w s  u s e r s  t o  t r a n s f e r  f i l e s  ( u s i n g  
f t p )  f r o m  T C P / I P  h o s t s  d i r e c t l y  t o  t h e i r  3 P l u s  n e t w o r k  d r i u e s .  
T h i s  i s  f e a t u r e  i s  n o t  a u a i l a b l e  w i t h  a n y  o f  t h e  o t h e r  p r o d u c t s  
b e i n g  r e v i e w e d .  

A n o t h e r  d r a w b a c k  t o  P C S / T C P  i s  i t s  i n a b i l i t y  t o  r e m a p  k e y b o a r d s  
f o r  s p e c i a l i z e d  h o s t  a c c e s s .  K e y b o a r d  m a p p i n g  i s  u s e r  f r i e n d l y  
a n d  s a u e s  t i m e .  

T h e  P C  m u s t  r u n  f u l l  N e t B i o s .  T h i s  p r o g r a m  t a k e s  u p  a b o u t  2 4 K ,  
a n d  i s  o n e  o f  t h e  r e a s o n s  P C S / T C P  l e a u e s  y o u  w i t h  s o  l i t t l e  B A M .  

T o  s u m m a r i z e ,  P C S / T C P  o f f e r s  b a s i c  t e l n e t  a n d  f t p  s e r u i c e s  t o  
t h e  u s e r ,  a l o n g  w i t h  3 P l u s  c o m p a t i b i l i t y .  B u t  i t  l a c k s  m a n y  o f  
t h e  a d d i t i o n a l  f e a t u r e s  w e  w o u l d  l i k e  t o  s e e .  



S O F T W A R E :  
U E N D O R :  
U E R S I O N :  
F E R T U R E S :  

H R R D L U R R E :  
D O S :  

C O N F I G . S Y S :  

R U T O E R E C . B R T :  

T C P / I P  f o r  U M  
I B M  
1 . 1 0  
t e l n e t ,  f t p ,  t f t p ,  f i n g e r ,  m a i l - h a n d l e r ,  c o o k i e  

Z e n i t h  R T ,  E t h e r L i n k  
Z e n i t h  3 . 3  

shell = c:\command.com /e:256 /p 
device = c:\3plus\eth.sys 
device = c:\3plus\pro.sys 10 20 2 
device = c:\3plus\buf.sys 
device = c:\3plus\idp.sys 
device = c:\3plus\spo.sys 
device = c:\3plus\lgl.sys 
device = c:\dos\ansi.sys 
device = c:\comm\vmip\netdev.sys 
buffers = 6 
files = 20 
lastdrive = j 

echo off 
echo SFSU ALANet Workstation Startup -
version 1.10 
c:\3plus\runmincs mincspro 
mindsidp mindsspp minc'sigl 
c:\3plus\nb 4 
c:\3plus\minses 
c:\3plus\msredir /s:3 /L:4 
c:\3plus\setname $S3ccmSS 
c:\3plus\prtsc 
path=c:\dos;c:\3plus;c:\batch 
prompt $p$g 
c:\3plus\3l 

mindsbuf mindseth 

R A M  F R E E :  478k 



A N A L Y S I S  

s u p p o r t  f o r  E t h e r L i n k  M C  
s u p p o r t  f o r  E t h e r L i n k  I I  

o n l y  o n e  t e l n e t / f t p  s e s s i o n  

f r o m  t e l n e t  f t p .  
C :  
E :  

y e s  y e s  
y e s  n o  

L U h a t  a  p i g !  S t a n f o r d ' s  p r o d u c t  l e a u e s  y o u  w i t h  4 0 6 K  R A M .  M a n y  
o f  y o u  w i l l  f i n d  t h i s  t o  b e  t h e  b i g g e s t  d r a w b a c k  o f  t h i s  s o f t w a r e .  
L U h a t  d o  y o u  g e t  f o r  a l l  t h a t  R A M ,  y o u  a s k ?  Y o u  g e t  a  w h o l e  
b u n c h  o f  f e a t u r e s .  

Y o u  g e t  p i n g ,  t h a t  g r e a t  l i t t l e  r e s o u r c e  f o u n d  o n  m o s t  U n i x  
s y s t e m s .  P i n g  a l l o w s  y o u  t o  b o u n c e  a  p a c k e t  o f f  a  s p e c i f i c  h o s t .  
T h i s  c a n  s i m p l y  t e l l  y o u  i f  t h e  h o s t  i s  a l i u e ,  o r  g i u e  y o u  a  c o m p l e x  
a n a l y s i s  o f  p a c k e t  t r a f f i c  b e t w e e n  y o u r  P C  a n d  t h e  h o s t .  

B u t  w a i t ,  t h e r e ' s  m o r e . . .  Y o u  a l s o  g e t  f i n g e r  a n d  w h o i s .  F i n g e r  
s e r u i c e  l e t s  y o u  " f i n g e r "  s o m e o n e  o n  t h e  n e t w o r k .  L e t  m e  
e x p l a i n .  I  c a n  t y p e  f inger  j l iu®foghorn  a n d  t h e  h o s t  w i l l  t e l l  m e  
a l l  s o r t s  o f  u s e f u l  i n f o r m a t i o n ,  l i k e  t h e  l a s t  t i m e  j l i u  l o g g e d  o n  t o  
f o g h o r n ,  j l i u ' s  r e a l  n a m e ,  j l i u ' s  w o r k  p h o n e ,  w o r k  s c h e d u l e ,  e t c .  
U J h o i s  s e r u i c e  a l l o w s  m e  t o  m a k e  q u e r i e s  t o  t h e  I n t e r n e t .  I f  I  
t y p e  whois  s tanford .edu ,  t h e  c e n t r a l  c o m p u t e r  o n  t h e  I n t e r n e t  
w i l l  t e l l  m e  a l l  a b o u t  t h e  S t a n f o r d  U n i u e r s i t y  d o m a i n ,  a n d  o t h e r  
i n f o r m a t i o n  l i k e  w h o  t h e  N e t w o r k  M a n a g e r  i s  a n d  h o w  t o  r e a c h  
h i m / h e r .  S t a n f o r d  h a s  b u i l t  a n  i n t e r n a l  w h o i s  s y s t e m  t h a t  
p r o u i d e s  i n f o r m a t i o n  a b o u t  a l m o s t  e u e r y o n e  o n  c a m p u s .  P r e t t y  
s n a p p y , e h ?  

P e r h a p s  t h e  m o s t  i n t e r e s t i n g  f e a t u r e  o f  t h i s  p r o d u c t  i s  t h e  M a i l  
H a n d l e r .  T h i s  p r o d u c t  a l l o w s  u s e r s  t o  h a u e  " m a i l  o n l y "  a c c o u n t s  
o n  s p e c i f i e d  m a i l  s e r u e r s  ( u s u a l l y  U n i x  h o s t s ) .  T h e  u s e r  c a n  s e n d  
a n d  r e c e i u e  m a i l  t h r o u g h  t h e  m a i l  s e r u e r  w i t h o u t  e v e r  l o g g i n g  
o n .  G r e a t  f o r  u s e r s  w h o  d o n ' t  w a n t  t o  h a u e  a n y t h i n g  t o  d o  w i t h  
h o s t  s y s t e m s ,  b u t  l i k e  t o  u s e  E - M a i l .  



A N A L Y S I S  

s u p p o r t  f o r  E t h e r L i n k  M C  
n o  s u p p o r t  f o r  E t h e r l i n k  I I  

m u l t i p l e  t e l n e t / f t p  s e s s i o n s  

f r o m  t e l n e t  f t n  
C :  y e s  y e s  
E :  y e s  n o  

I  j u s t  c a n ' t  s a y  e n o u g h  a b o u t  t h i s  p r o d u c t .  N C S A  T e l n e t  i s  b y  f a r  
t h e  m o s t  p o p u l a r  P C  T C P / I P  p r o d u c t  o n  t h i s  c a m p u s .  I t  h a s  m a n y  
f e a t u r e s ,  i n c l u d i n g  a  g o o d  c l e a n  u s e r - i n t e r f a c e .  N C S A  i s  i n  t h e  
P u b l i c  D o m a i n ,  s o  m o s t  o f  y o u  w i l l  f i n d  t h e  p r i c e  i s  r i g h t .  T h e  
f o l k s  a t  C l a r k s o n  U n i u e r s i t y  h a u e  p r o d u c e d  a  w o n d e r f u l  p r o d u c t .  

L i k e  a l l  p r o d u c t s  i n  t h i s  r e u i e w ,  N C S A  s u p p o r t s  t e l n e t  a n d  f t j L ,  
U n l i k e  t h e  o t h e r  p r o d u c t s ,  N C S A  s u p p o r t s  m u l t i p l e  t e l n e t  a n d  f t p  
s e s s i o n s .  

N C S A  s u p p o r t s  f a c p  a n d  b o o t p .  A l l  o f  t h e  p r o d u c t s  u n d e r  r e u i e w  
m u s t  b e  c o n f i g u r e d  w i t h  a  u n i q u e  I P  a d d r e s s  a n d  o t h e r  p r o t o c o l  
i n f o r m a t i o n .  T h e  r a r p  a n d  b o o t p  s e r v i c e s  a l l o w  n e t w o r k  
m a n a g e r s  t o  s u p p l y  t h i s  i n f o r m a t i o n  a u t o m a t i c a l l y  t o  P C s  w h e n  
t h e y  f i r s t  b o o t - u p .  

I  c a n n o t  l i s t  a l l  t h e  f e a t u r e s  o f  N C S A  i n  t h i s  d o c u m e n t ,  b u t  I  w i l l  
m e n t i o n  j u s t  o n e  m o r e .  N C S A  d o e s  n o t  r e q u i r e  a  R A M  r e s i d e n t  
p a c k e t  d r i u e r .  T h a t  i s  t o  s a y ,  t h e r e  i s  n o  n e e d  t o  l o a d  a n y t h i n g  i n  
y o u r  C O N F I G . S Y S  f i l e .  W h e n  y o u  r u n  N C S A  i t  g e t s  i t s  c o n f i g u r a t i o n  
f r o m  a  s i m p l e  A S C I I  f i l e .  T h i s  m e a n s  t h a t  w h e n  N C S A  i s  n o t  
r u n n i n g ,  i t  t a k e s  u p  a b s o l u t e l y  n o  R A M !  

I n  s p i t e  o f  a l l  t h e s e  f e a t u r e s ,  N C S A  h a s  a  f e w  d r a w b a c k s .  F i r s t  
o f  a l l ,  t h e r e  i s  n o  s u p p o r t  f o r  t h e  E t h e r L i n k  I I ,  y e t .  A s  n o t e d  
a b o u e ,  N C S A ' s  f t p  w i l l  n o t  w o r k  o n  3 P l u s  n e t w o r k  d r i u e s .  T h e  
o n l y  p r o d u c t  t h a t  w i l l  d o  t h i s  i s  P C S / T C P  ( s e e  r e u i e w ) .  

O u e r a l l ,  N C S A  i s  a  f i n e  p r o d u c t  t h a t  o f f e r s  m a n y  u s e f u l  f e a t u r e s .  
I f  y o u  c a n  w a i t  f o r  t h e  n e x t  r e l e a s e ,  y o u  w i l l  s e e  s u p p o r t  f o r  t h e  
E t h e r L i n k  I I .  A s  f o r  t h e  t h e  3 P l u s  c o m p a t i b i l i t y . . .  



P C  T C P / I P  S o f t w a r e  E u a l u a t i o n  G r i d  —  M a r c h  1 5 ,  1 9 9 0  

P C S / T C P  S U - P C / I P  U M  T C P  N C S A  

R A M  F R E E  4 2 7 K  4 0 6 K  4 7  8  K  4 6 6 K  

T E L N E T  o n  C :  y e s  y e s  y e s  y e s  

T E L N E T  o n  E :  y e s  y e s  y e s  y e s  

F T P  o n  C :  y e s  y e s  y e s  y e s  

F T P  o n  E :  y e s  n o  n o  n o  

E t h e r L i n k  y e s  y e s  y e s  y e s  

E t h e r L i n k  1 1  y e s  y e s  n o  n o  

E t e r L i n k / M C  y e s  y e s  n o  y e s  

E t h e r L i n k  P l u s  y e s  n o  n o  n o  

M u l t i p l e  S e s s i o n s  n o  n o  n o  y e s  

P I N G  n o  y e s  n o  n o  

L U H O I S  n o  y e s  n o  n o  

F I N G E R  n o  y e s  y e s  n o  

M a i l  H a n d l e r  n o  y e s  y e s  n o  

R R R P  n o  n o  n o  y e s  

B O O T P  n o  n o  n o  y e s  

C O S T  S 8 0 0 . 0 0  P D  $ 0 . 0 0  P D  



S O F T W A R E :  
U E N D O R :  
U E R S I O N :  
F E A T U R E S :  
E M U L R T 1  O N :  

P C S / T C P  
3 C o m  
20000  
t e l n e t ,  f t p  
u t 1  0 0  

H R R D L U R R E :  
D O S :  

C O N F I G . S Y S :  

Z e n i t h  R T ,  E t h e r L i n k  
Z e n i t h  3 . 3  

shell = c:\command.com /e:256 /p 
device= c:\dos\emm.sys 
device = c:\3plus\pro.sys 10 2 2 
device = c:\3plus\buf.sys 

= c:\comm\pcstcp\vec501.sys 
= c:\comm\pcstcp\ethvec.sys 
= c:\comm\pcstcp\inpvec.sys 

= c:\3plus\idp.sys 
= c:\3plus\spp.sys 
= c:\3plus\lgl.sys 

c:\dos\ansi.sys 

device 
device 
device 
device 
device 
device 
device 
break = on 
lasidrive = m 
files = 20 
buffers = 20 

R U T O E H E C . B A T :  echo off 
c:\3plus\runminds mindspro mindsbuf m i n d s v e c  
mindseth mindsinp mindsidp mindsspp mindslgl 
c : \ 3 p l u s \ n e t b i o s  
c : \ 3 p l u s \ m  i n s e s l  2  
c:\3plus\msredir /S:4 /z:4096 
c:\3plus\setname $S3com$$ 
c:\3plus\prtsc 
path=c:\dos;c:\3plus; 
prompt Sp$g 
c:\3plus\3l.bat 

R A M  F R E E :  4 2 7 K  
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SFSU Data Communications Network 

Introduction 

Using a data communications network is a lot like driving. The network is not only 
similar to a grid of roads, onramps, tollbooths and highways, but the use of a 
network has as many analogies. 

Centuries ago, when people wanted to get from one place to another, we chose a 
path between two points, chopped the shrubbery and wore a path in the dirt.. After 
a while, we began to realize that permanent routes were a good way to get from 
place to place. So (for example) the Romans built a complex system of roads. Aside 
from their construction, it is interesting to note that they were not built in straight 
lines, but were constructed to accomodate the terrain they were built through. And 
the routes were interlaced with one another so that, seen as a whole, it was possible 
to use them to travel from one corner of the Roman Empire to another. An early 
network. 

As traffic increased, highways required rules for their use. In 1903, New York had 
the first set of highway and municipal street regulations. Since then, one-way 
streets, rules of right-of-way, speed limits, rules governing what can be transported 
on highways, and the certification of vehicles travelling on public highways have 
been a fact of life for us. 

This guide has been designed to give the reader an overview of the structure of the 
data communications network in place on the San Francisco State University 
campus, but also to help users access resources located elsewhere which can be 
accessed from this network. So, to continue with our highway analogy, we hope to 
make you comfortable travelling your own county routes, hitting the Interstates, 
driving aboard a trans-oceanic ship, driving off again in another country, and 
exploring those highways and routes. The only trick is to issue the correct series of 
instructions that will take you from one place to another. This guide has been 
organized to show you those commands. 

Our goal is to provide you with an understanding of some basic types of data 
communications traffic, and to see how it all fits together in our own network, 
FOGNet. Whether you are a PC user with a 3Com network, a user with a "dumb" 
terminal communicating with the Micom port selector or a Bridge server, a Mac 
user using 3+Mac or TOPS - or whether you are an X.25 or modem user trying to 
access a computer elsewhere - this guide should be able to help you get where you 
want. 
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SFSU Data Communications Network 

Connectivity 

other campuses around the state which use a ecMqul ̂  x 2^1, 
to make connections for many users over one physk^re ? ^ 

many connections a*ain int0 «• 

port selector and one of the university's VAX systems^"7 COnnectlons between the 

Recently, the campus was extensively wired with new data iacks mncf „i, 

t̂ô ê  ca,ii 
MER has 

envelopes, but does so at sdppHc innn n ' c 1 ' ^ s ^ata afound in electronic 

fiî opTcate Tte™" """ T SPecial 8̂ ̂ d^TxiaUMe Std^neWCT 

over**(kTmmca^)^theCEthCTnetCa1^2Vs^th 

^s^ionmed!^5 ̂ 1̂ 5  ̂

All these services are in place and have been interconnected. Because there is such a 

what^s'ervices^re^avadable and Towm® MUnd~"S 
make a connection from my PC to the LAN which it is connected™" The LAN 

TTZXEX TJSKSSI 
of -i —' *> one 
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MS/DOS PC-Talk™ 

fi Etherlink Card 3+Plus Software 

3+Mac 

Finder™ TOPS™ 3+Ma 

Macintosh ® 
PhoneNet™ Connector 

MODEM 

Phone Jack 
RJ-11 voice (top) 
RJ-45 data (bottom) 

'Dumb" Terminal 

Phone Wire 

EtherTerm™ 

File Server 

Printer 

Twisted Pair Wire 

Coax cable Communications Server 

SFSU Data Communications Network 

Components 

We'll discuss it in forme (  y - L e t s  discuss some of the following equipment 
Parkins, MacMosk NetW07%! "C 
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SFSU Data Communications Network 

Traditional Networking Gear 

Dumb terminals are often associated with 
computers because they are the most common 
interface users have to computing equipment. 
Dumb terminals have earned this name because, 
aside from clearing the screen or operating on a 
screenful of characters at a time, they have no real 
processing power of their own. They must be used 
in conjunction with other computing equipment. 
Common dumb terminals at SFSU include 
Freedoms, VTlOO's, ADM 3A's, and TAB terminals. 

QO 
There are a variety of mainframe computers on the 
SFSU campus and throughout the Cal State 
University computer network. SFSU has two CDC 
Cybers, and two Prime 9755s. In addition there are 
several VAXes, PDP's, and a Hewlett Packard 
computer. These machines can typically handle 
multiple users and have much more computing 
power than the university's 750 PCs or 350 
Macintosh computers. 

Everybody uses printers. You may use the 
mainframe's line printers, your own Epson, 
Okidata, Diablo, Qume, Toshiba, HP Laserjet+, or an 
Imagewriter or LaserWriter with your Apple. 
Some printers use serial interfaces, others use 
parallel interfaces. Some use Centronics plugs, 
some use DB-25 connectors. Each uses a different 
set of control characters to invoke special features 
like holding, underlining, or italics. Each seems to 
use a different method for preventing too much 
data from being sent to the printer at one time 
(computers are faster than printers, so a "throttle" 
mechanism is required). And, to top it all off, each 
seems to interpret the characters a little differently. 
Don't get stuck without your printer's Reference 
Manual! 
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SFSU Data Communications Network 

A  m o d e m  is a device which lets you make a 
connection between a terminal and a computer 
without being near the computer. A modem works 
by converting digital data into audible data and 
sending it over a telephone line. Most common 
modems operate at either 300, 1200, or 9600 baud (a 
unit of transmission speed), with 1200 being the 
most common at present. In order to make a 
connection to another computer, you place an 
ordinary telephone call. However, you don't 
usually need to actually dial a phone. Most modern 
modems connect directly to the phone line. You 
enter the phone number on your terminal or PC, 
and the numbers are converted to pulse or rotary 
dial signals. The modem monitors the line until a 
friendly signal is received on the other end, and 
then the modems (and the computer equipment 
they are connected to) start talking. Most modems 
today use a command language called the Hayes 
command set to let a computer or terminal control 
them. 

PC Networking Gear 

PC's are used throughout the campus. SFSU has 
about 750 PC's. PC's usually have at least one 
floppy diskette drive. Some have hard disks which 
can contain substantially more data. Some have 
been attached to one of three types of Local Area 
Networks on campus. If you're attached to a 
network, you probably have some kind of log-on 
process. If not, you probably boot your PC and store 
data on either your hard disk or floppies. PC's have 
used at least 4 different processors in the past 7 years 
although they boast a very high degree of 
compatibility. The original PC s used an 8086 
processor from Intel, a relatively slow machine 
which could only address up to 1 million characters 
of memory. Newer machines include the 80286 
(the PC/AT) and the 80386, both of which offer 
greater speed and memory access. 

• 1 11 • 
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SFSU Data Communications Network 

The PC's operating system, DOS, has gone through 
a number of changes in the last 7 years. There are a 
number of operating systems which will run on 
PCs and their clones. DOS is the most common 
operating system for business and home use; it is a 
low-performance, single-user operating system 
which lets a program running under its control do 
almost anything. It is simple and easy to develop 
applications for. XENIX, on the other hand, is fairly 
common in applications which require more than 
one user to be able to use a PC/AT. There are 
others like Pick, Theos and QNX, but their use is 
highly specialized. Microsoft will be releasing OS/2 
in 1988. This operating system requires a 80286 
processor, and will be capable of running multi
user, multi-tasking programs. The operating 
environment will be significantly more complex 
than DOS's, and will require programs to be written 
for a shell called the Presentation Manager. 
Programs will no longer be limited to small 
amounts of memory and many of the problems 
associated with tricks caused by trying to work 
around DOS's limitations will disappear with OS/2. 

File servers are usually high-performance PC's 
which have hardware and software modifications 
to make them perform better as high-speed storage 
and delivery machines. A server has one main 
function in life: to store data and to send/receive it 
over a network to other personal computers. File 
servers can store massive amounts of data and can 
usually deliver it faster than a floppy diskette - even 
over a network. Most servers are PCs (like 
Novell's, 3Com's and Nestar's). But it is possible 
for mainframes to provide this function for PC's. 
Some examples of mainframe file servers include 
IBM's, VAXes, and Tandems - all reduced to 
pretending to be PC's. 
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SFSU Data Communications Network 

DOS applications programs are generally limited to 
the use of 640K of addressable memory. Common 
application programs at SFSU include word 
processors like Microsoft Word, Samna, and 
database management programs like Rbase System 
V, dBaseIII+, PC Focus, Oracle, and Revelation. 
Other applications, like Lotus 1-2-3, provide 
number-crunching capabilities. Applications 
written for the PC include regular programs, device 
drivers, and TSR's - terminate and stay resident 
programs like Sidekick or Prokey - which compete 
with regular programs for operating system 
services. 

Networking software for the PC usually requires 
hardware, a combination of normal programs, 
device drivers (to control the hardware), and TSR's. 
TOPS, Novell Advanced Netware and 3Com's 
3+Plus network software all use these. There is 
usually a given set of services and functions which 
the network software offers. Device drivers are 
special programs which are used to control specific 
hardware on the PC. For example, many users are 
familiar with device drivers to control clocks and 
mice on PCs, or for controlling non-standard disk 
drives. The same is true of network hardware. In 
the SFSU environment, both Novell and 3Com 
networks use the 3Com EtherLink card, a board 
installed in the PC which can tap into the Ethernet 
cable. However, other Novell networks use Arcnet 
hardware. Different device drivers are used to 
control the specific hardware that the customer has 
purchased. Even within a 3Com network, different 
device drivers are used with different models of the 
EtherLink card. 
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An EtherLink card is used in an IBM PC (or Eg compatible) to physically connect a PC to an 
Ethernet network. The "card" is actually a half-slot 
printed circuit board which fits inside your PC 
Some of these EtherLink cards also have a chip on 
them which enables the board to boot the PC from 
the network. If you can boot your PC without a 
hard disk or a floppy, you probably have one of 
these. If not, you still may have an EtherLink card, 
but without the EtherStart chip. 

Macintosh Networking 

The Macintosh computer is a product of Apple 
Computers. No one has made a clone yet. 
Macintoshes come in several varieties: the Mac, the 
Mac Plus, the Mac SE, and the Mac II. Most of the 
Macs look like the one on the left, except for the 
Mac II which looks a lot like an IBM PC/AT. The 
Mac II has a 68020 processor (unlike the others), but 
can still run about 60% of the software that the little 
Macs can. The little Macs can be interconnected via 
TOPS, Appleshare, or TangentShare and can share 
printers via AppleTalk (built into every Mac). The 
Mac II can support a variety of high-speed 
communications links with other systems when 
equipped with the right boards. 

The Macintosh operating system is conceptually 
simple: the screen is a visual representation of your 
desk. To work with a program, you reach into 
folders, then click on objects in those folders with 
your "Mouse", an extension of your keyboard. The 
Macintosh operating system provides a number of 
very high-level facilities built into it: graphics, 
sound, music, file system, and networking. 
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Macintosh applications all share the icon-driven 
interface. Macintosh applications are generally 
much better at handing visual data than DOS. 
Word processing and desktop publishing programs 
and graphic design tools all work better on a Mac by 
virtue of its architecture — even on the older Macs. 
Macintosh applications fall into two categories: 
programs and desk accessories. Programs are run in 
turn after other programs, but Desk Accessories can 
be "popped up" almost anytime. Some favorites 
include calculators, clocks, memo writers, and (you 
guessed it!) networking software. 

Think of Macintosh networking software and the 
words AppleShare or TOPS generally come to 
mind. The Mac has a networking scheme called 
AppleTalk built right into it. AppleTalk permits 
Macs to share data at from 270,000 baud to 1 million 
baud. Compared with Ethernet's 10 million baud, 
this is peanuts, but for small workgroups, it works 
quite nicely. TOPS permits Macs to talk to Macs and 
even PCs and Unix systems. It is simple-to-use, 
relatively bug-free, and is in use in several 
departments on campus. 3Com too has a new 
product called 3+Mac which will permit Macs to 
participate in a 3Com (Ethernet) network. With the 
advent of the Mac II with its "open" architecture 
(permitting) third-party boards to be installed, 
AppleTalk will no longer have to be used as the 
networking scheme. 

PhoneNet connectors are little grey boxes which 
have two phone plugs and an AppleTalk connector 
in them. Ordinary phone wire is used as a cable to 
connect computers within an Appletalk network. 
Typically, the connector is plugged into the back of a 
Mac, LaserWriter, Imagewriter, or PC with a special 
board from Centram or Tangent which can "speak" 
AppleTalk. Two phone wires connect the one 
connector with two other connectors attached to 
any of the already-mentioned devices. Aside from 
the phone wire and computer or printer, no other 
networking equipment is required since Macs and 
LaserWriters have AppleTalk built-in. 
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Bridge Networking 

Phone plugs have recently been installed 
throughout the campus. Most have a voice jack on 
the top and a data jack on the bottom. The voice 
line is connected to a digital phone line and can not 
be used for modem communications unless a 
special connection was ordered. The data jack is 
probably not yet connected to anything. The data 
portion uses a different interface from the voice 
jack. Therefore, you should not switch your phone 
to the data jack, or vice versa! The data jack 
functions like an extension cord for a data line. It 
can be wired to connect to almost anything, but you 
need to place a Data Circuit Request for it to actually 
be connected to something. 

Normal 4-wire phone wire can be used by 
AppleTalk for connecting printers. It is also 
possible to use the data jack's wiring instead of 
stringing actual phone wiring. Recently, Hewlett-
Packard, DEC, 3Com, and AT&T all announced 
schemes for using normal phone wiring with 
EtherNets. Although normal phone wiring is not 
shielded as well from electrical interference as 
coaxial cable or Fiberoptic cable, it can also be used 
in place of some (not all) computer cables. At 
SFSU, many dedicated computer circuits will 
actually be implemented via phone wiring. 

In the past, connections between computers and 
terminals were done by separate computer cables. 
One of the goals of the SFSU networking system is 
to get away from 70,000 separate data lines. Our 
Ethernet-based network will go a long way in this 
direction. Still, there are situations where dedicated 
wiring is either desirable or absolutely necessary. 
Odd cabling schemes or special circuits may require 
special dedicated circuits. In addition, every one of 
the hundreds of terminals and most of the printers 
on campus requires a dedicated cable - to at least 
run a few feet into some other kind of networking 
equipment. 
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Coaxial cable is used within the halls, walls, ceilings 
and closets to actually transport data on an 
Ethernet. If you have a PC with a thick (1/4") black 
wire on a T-shaped thing on the back of your PC, 
you're probably plugged into the Ethernet. This 
cable can not be used for any other purpose (like a 
printer or modem). But it can connect you with an 
incredibly powerful network, offering dozens of 
resources like printers, modems, and a myriad of 
connections to other networks. 

Those of you who do not have an EtherLink card 
and coaxial cable on your PC - or those of you who 
have a dumb terminal - all hope is not lost! You 
can still use Ethernet to access many of the network 
resources, although you can not participate in a PC 
network (since you won't have an Ethernet-
connected PC). To access the network you will be 
using a communications server. This device has a 
number of connections to dumb terminals and PCs 
on one side, and a single connection to the Ethernet 
on the other. The communications server not only 
translates dumb terminal language to Ethernet, but 
provides a means for you to establish links to other 
equipment on campus and throughout the state. 
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Major Switching Equipment 

By now you hopefully have a good idea of most of the equipment which you'll be 
using in your daily encounters with the network. But there is also a variety of 
equipment which you don't see. In the following pages we'll discuss the Port 
S e l e c t o r ,  X . 2 5  P a c k e t  s w i t c h i n g  ( C S U N E T ) ,  M o d e m s ,  t h e  n e w  p h o n e  j a c k s ,  a n d  
Ethernet. 

The Port Selector 

There are many common techniques for "bundling" lines together: multiplexors, 
concentrators, front-end processors, data switches, Tl, X.25, and Ethernet. We will 
not cover most of these in this document. Suffice it to say, the advantages of 
sharing data paths are readily apparent: when one line is installed, it is pre-wired to 
handle n number of connections. However, this scheme does impose a finite 
limitation to the number of connections possible from one point to another. A 
variation on this theme, the port selector, permits connections from one device to 
another to vary as needed, so that if a terminal needs to access multiple hosts, it can 
be done without requiring multiple lines from the terminal. Lines must be run to 
and from the port selector for each device, and there are limits on the speed and type 
of devices which can be attached in this manner. Typically, a user connects to the 
port selector from a terminal. The port selector presents the user with a menu, 
asking him/her which host s/he wishes to connect to. The port selector then 
establishes the connection. 

Page 12 



SFSU Data Communications Network 

X.25 Packet Switching 

Schematically, X.25 looks a little like the port selector. The main difference is that, 
whereas connections are made within a box (port selector), the connections are 
made within a wide-area network by X.25. Additionally, X.25 involves routing 
packets of data (bundles of data enveloped much like telegrams), whereas the port 
selector deals in physical connections. In the diagram below, the X.25 network is 
represented by four nodes (the SFSU X.25 network has three). These nodes not only 
ship and receive data packets, but they also perform routing functions for other 
nodes. In our case, SFSU users can access CSU computers all over the state by using 
an X.25 network maintained by the Chancellor's Office. San Francisco is one of 
three statewide CSU X.25 Network hubs which provides routing of calls to and from 
other locations in addition to enabling our users to use other computers on the 
network. Special switches called PADs (packet assemblers/disassemblers) are 
required to talk to the nodes of the X.25 network. Host computers or clusters of 
terminals are generally connected to these PADs. 

Users X.25 Switch X.25 NETWORK X.25 Switch Hosts 

One of the gotcha's involved in using X.25 is ruined file transfers. Without getting 
enmeshed too deeply in the details of X.25, X.25 allows the PADs to talk to one 
another via a protocol called X.3. This set of rules allows a host computer to set 
default conversation parameters with terminals it is talking to. When X.25 was 
developed, it was given the flexibility to modify how characters sent and received 
are to be processed. For example, on an IBM PC, when you press the ENTER key you 
actually transmit the ASCII characters 13 and 10. On a Macintosh, only the 13 is 
transmitted. X.25 tries to make it easy for hosts by filtering and modifying text as it is 
being sent. This allows PADs to provide a common interface to hosts, but it wrecks 
file transfers. If you are having trouble with file transfers, check your PAD 
parameters : 

Pad> par? 
parl:16,2:1,3:2,4:0,5:1,6:5,7:21,8:0,9:0,10:0,11:3,12:1,13:4,14:0,15:0,16:127,17:24, 
18:18,19:2,20:255,100:3,101:0,102:0,103:17,104:19,105:0,106:0,107:0,108:15, 
109:0,110:0,111:1,112:0,113:0,114:0,115:0,116:0,117:0 
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Write them down and contact Network Support. The parameters can be changed so 
that file transfers will work across an X.25 network. 

The X.25 network resources available to users include the following nodes: 

Hay ward 
Bake rsfi eld 

Fresno 

UCSD (Cray) 

( SFSU > 
San Jose 

^ J 

Sonoma 

Humboldt 

Los Angeles 

Los Angeles 
Dominquez Hills 

San Luis Obispo 

Northridge 

Chancellors Office 

San Diego Pomona 

San Bernardino 

Sacramento 

/ 

Fullerton 

Stanislaus 

California State University Inter-Campus Network 

SUDC 

/ 
Long Beach 

Page 14 



SFSU Data Communications Network 

Ethernet 

In the case of Ethernet, a number of devices are attached to a special cable which 
transfers data at 10 million bits per second, an extremely high speed. Data is moved 
along this common data channel in packets which contain the address of a device 
(computer or other equipment) sending the data and the device to receive the data. 
Whenever one of the stations on the Ethernet recognizes its own address, it pulls 
data off the Ethernet. PCs can be connected directly to the Ethernet via a special 
board which is added to the PC: an EtherLink board. "Dumb" terminals can also 
participate in the Ethernet network if they are attached to a communications server -
which will handle the connection to the Ethernet. Typically, the communications 
server will handle at least 10 terminals. The diagram below shows 6 PCs and one 
communications server (which may be configured to handle either host computer 
or terminal attachments). All devices on the network have an opportunity to send 
and receive virtually instantaneously (since the data rates are so high). 

Note: If you have a PC but do not have an Etherlink card, your PC can use the 
Ethernet cable - but it must go through a communications server just like a "dumb" 
t e r m i n a l .  T h u s ,  y o u  t r a n s f o r m  y o u r  P C  i n t o  a  v e r y  e x p e n s i v e  t e r m i n a l ,  s i n c e  y o u  
can't participate in any of the campus LANs. You will not be able to use 3Com 
EMAIL, use EtherTerm, or access networked databases. 
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Modems 

Not every PC on the network will participate in an Ethernet. Many users will 
simply dial up other computing resources via a modem. A modem works by 
modulating (converting) the data from a computer or terminal into a sound. The 
sound is transmitted over the phone line, received by the modem and demodulated 
(converted back) from sound to data. In general, data transfer rates are quite low 
(generally between 1200 bits per second and 9600 bps). Although we have depicted 
two PCs communicating, this scheme will also work between a dumb terminal and 
a host computer. At SFSU, we use a number of modems and incoming phone lines 
organized into a rotary. When someone calls the dialup number, s/he reaches the 
first available phone line which, in turn, is connected to a modem. You may have 
occasionally heard a high-pitched whistle when calling a modem number. This is 
the sound of a modem talking to you. This scheme is to be strongly discouraged for 
use on campus. Not only are the data transfer rates low, but two phones are tied up 
during a data transfer. Besides, two modems permitting the transfer of data from a 
host to a PC at 9600 bps cost four times as much as one EtherLink board in a PC 
which can talk to the same host via Ethernet. 

In the picture above, the dashed line represents a phone line between two modems. 
On many modems it is possible to optionally attach a phone so the line can be used 
for voice when it is not used for data. We've depicted two PCs talking to each other. 
A serial cable (solid black line) attaches the modem to the PC. 
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Cross Connects 

There are situations where dedicated wiring is done by using cross connects. This 
scheme uses the campus phone wiring to provide wiring for terminals or printers. 
Cross-connects are done with the data jack on campus telephone sets in situations 
where a terminal is needed in the same room as a phone. The new phone jacks 
have two plugs: one for voice (top) and one for data (bottom). Where this is used, 
you will see what appears to be a phone wire running from your data jack (RJ-45) to 
a 25-pin computer plug (RS-232C) on your terminal or PC functioning as a terminal. 
You may see a terminal wired (via cross-connects) to a Bridge communications 
server, which allows the terminal to then enter the Ethernet network. Sometimes it 
will simply go halfway across campus to a computer. 

In this way, the campus phone wiring becomes a giant "extension cord" for 
computer wiring. However, wiring is already in place throughout the campus. So, 
in most cases, connecting one device with another simply involves making the 
correct connections in the phone wiring closets. 

This scheme can also be used to connect printers to LAN servers. It turns out that 
most LANs require printers to be directly-connected to the serial ports of a server. 
Because the servers may not be near the printers and because LAN printers do not 
themselves use Ethernet, they must be connected via this method. 

phone 

PC or 
terminal 

this can be a long distance closet 

How Data Jacks are used 
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How-To Section 

Now that you know what everything is and where it is, you need to know how to 
use it. The following sections describe the use of the port selector, X.25, and 
Etherterm. We'll also touch on how to do file transfers across the network. 

Using the Port Selector 

By now, most computer users at SFSU have had some contact with the Micom port 
selector - whether they knew it or not. This machine can connect 1000 terminals to 
250 host computer ports. It has a high-speed T1 connection running from Thornton 
Hall to the Computer Center, which supports a number of terminals located there. 
When a terminal signs on to the port selector, the user is presented with a menu of 
available host connections s/he can make: 

Welcome to SFSU Timesharing. 
Your terminal is on channeI 07/057. 

Type Help to get information about logging on, 
or MR I NT to see system maintenance schedules. 

Enter class help 
Type one of the following to be connected to a system: 

C or 40 for SFSU Cyber 730 instructionaI 
P for SFSU Prime instructionaI 
S or 60 for SCC Cyber 760 
URX for Computer Science URX 750 
LIB for SFSU Library Book finder 
fl or 50 for SFSU Cyber 830 administrative 
RP for SFSU Prime administrative 
X for CSUNET 

Enter class X 
CSUNET 

Connection complete to channel 09/096. 

CSUNET/X.25 sf02, port 12 

Pad> 

continue with session ... 

So there's not really all that much to the port selector. It's just a big switch with a 
menu-like interface. 
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Using the X25 PAD 

Introduction 

The X.25 Network has been described already. It provides a means for accessing 
remote computing resources throughout the state. SFSU is one of three backbone 
nodes in a statewide academic X.25 network providing services to a number of other 
campuses. Each location within the network has a network abbreviation, and 
specific computing resources have a number. So, for example, to access the Cyber at 
San Francisco State, the user would use a connect command (C) with the parameters 
.SF/01. To connect with a Cyber in Sacramento, the user enters: c .sac/01. The 
following sample session should explain the procedure: 

Connect ion complete to channel  09/096.  

CSUNET/X.25 sf02,  port  12 

Pad>c .sf /01 

CSUNET/X.25 sf01,  port  9  

com 
WELCOME TO THE NOS SOFTWARE SVSTEM. 
COPVRIGHT CONTROL DATA 1978,  1987.  

87/09/01.  19.11.58.  A2A0401 
CAL STATE CVBER 170/760.  
FAMILV: 

NOS 2 .5 .2-678/0.  

USER NAME: ,new,user 

. . .  c o n t i n u e  w i t h  s e s s i o n  . . .  

The example shown above actually uses the port selector to access CSUNET. 
However, it is also possible to access CSUNET from the Bridge communications 
servers. Instead of going through the port selector, use the Bridge Connection 
Service to access a clearinghouse name X25. 
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The following PAD addresses may be accessed at this time: 

bak/01 Bakersfield Cyber 730 
bak/10 Bakersfield Prime 9750 
ccs/01 CSU-SCC, Development System Cyber 174 
ccs/02 CSU-SCC, Instructional System Cyber 760 
as/05 CSU-Chancellor's Office Cyber 730/760 
as/10 CSU-SCC Prime 9750 
chi/01 Chico Cyber 720 
chi/10 Chico Prime 9750 
chi/11 Chico Prime 9750 
a>c/05 Chancellor's Office Cyber 730/760 
dh/01 Dominguez Hills Cyber 730 
dh/10 Dominguez Hills Prime 9750 
fre/01 Fresno Cyber 720 
fire/10 Fresno Prime 9750 
ful/01 Fullerton Cyber 730 
ful/10 Fullerton Prime 9750 
ful/11 Fullerton Prime 9750 
ful/12 Fullerton Prime 9750 
hay/01 Hayward Cyber 720 
hay/10 Hayward Prime 9750 
hum/01 Humboldt Cyber 720 
la/01 Los Angeles Cyber 730 
la/10 Los Angeles Prime 9750 
la/11 Los Angeles Prime 9750 
lb/01 Long Beach . Cyber 750 
lb/10 Long Beach Prime 9750 
lb/11 Long Beach Prime 9750 
nor/01 Northridge Cyber 750 
nor/10 Northridge Prime 9750 
pom/01 Pomona Cyber 730 
pom/10 Pomona Prime 9750 
sac/01 Sacramento Cyber 730/830 
sac/02 Sacramento/Plato System Cyber 730 
sac/21 Sacramento CCVAX1 
sac/22 Sacramento CCVAX2 
sac/23 Sacramento CCVAX3 
ab/0! San Bernardino Cyber 720 
sb/10 San Bernardino Prime 9750 
sd/01 San Diego Cyber 750 
sd/10 San Diego Prime 9750 
sd/20 San Diego CCVAX1/CRAY 
sf/01 San Francisco Cyber 730/830 
sf/10 San Francisco Prime 9755 
sj/01 San Jose Cyber 730/830 
sj/10 San Jose Prime 9750 
slo/00 San Louis Obispo Port Selector 
slo/02 San Louis Obispo Cyber 730 
slo/10 San Louis Obispo Prime 9750 
slo/11 San Louis Obispo Prime 9750 
slo/30 San Louis Obispo UUCP 
son/01 Sonoma Cyber 730 
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son/10 Sonoma Prime 9750 
sta/01 Stanislaus Cyber 720 
sta/10 Stanislaus Prime 9750 

Using Bridge Connection Service 

Bridge Communications servers are used to provide a means for lower-speed 
asynchronous devices, such as terminals, serial printers, host port connections, and 
modems, to access the services of the Ethernet. 

There are several types of communications servers, each of which is used for a 
particular operating environment The important thing, though, is that all 
communications servers use a common set of Connection Service commands. The 
commands permit users to: 

• establish or break connections between a terminal and other resources on a 
local or remote network, 

• switch among multiple connections, 
• display and modify configuration parameters, 
• execute predefined sets of commands called macros. 

Using a communications server requires the use of a terminal or a PC which can 
emulate a terminal (such as. a PC running EtherTerm software from Bridge 
Communications). Before we begin, though, let's define a couple of important 
terms: 

Port the interface between your terminal and the communications server 
to which it is attached. 

Session a logical connection between your terminal and a resource on your 
local network. 

A port, then, is simply a slot for a data communications line to be plugged into the 
communications server, while a session is a connection you have established with, 
say, a host at another end of the network, or with a modem from a modem pool. 
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Terminal 
Async 

Comm 
Server 

Host 
Ports 

Comm 
Server 

Ethernet 

Two Communications Servers in Session 

The terminal on the communications server on the left is capable of having more 
than one session at a time - thanks to the communications server. Thus, it could be 
talking to one (or more) of the host ports on the right at the same time it is talking 
to other ports elsewhere on the network! 

Managing Communications Servers 

Communications servers which serve campuswide resources are administered by 
Network Support. These include servers which handle host connections, X.25 
gateways, and those attached to modems. It is possible, however, given the 
distributed nature of the SFSU network, for network resources to be administered 
locally. Happily, Bridge permits a distinction to be made between global and local 
network managers. Thus there are three classes of users: global network managers; 
local network managers; and users. A global network manager can issue 
Connection Service commands anywhere on the network. The local network 
manager can set communication server parameters on his/her own server, and 
thus provide a service for his/her own users. The user can access any resource for 
which s/he has permission. 

Commands 

For users, there are several commands it is helpful to know: 

C NAME Connect. The user enters the C command to specify the 
name of the resource s/he wishes to connect to. It is 
possible to specify Ethernet addresses and port ids, such 
as &000ABAD108002C)0DF02!130, however aliases 
(called clearinghouse names) will be used instead. To 
list the available connection addresses, the user should 
issue the SH CHN (show clearinghouse) command. 

DC Disconnect. The user enters the DC command to 
disconnect his/her current session. 
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DO MRCRONRME 

SET PRRflM = UflLUE 

SH KEVUORD PRRflM 
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Do a "canned" set of instructions. This saves the user 
the trouble of having to enter a series of Connection 
Service commands in order to make a connection. 
The proper set of commands will have been written 
and tested earlier. 

There are a number of parameters which define the 
operating characteristics of the devices attached to ports 
on communications servers. For example, modems 
are "defined" differently than host computers. 
Terminals are defined differently, as well. Some 
terminals run at 1200 baud, others run faster, etc. etc. 
The global or local network manager can set up default 
values for the devices attached to communications 
servers, but the user can also modify them (at least 
temporarily). This command may be restricted on 
certain communications servers. 

Sometimes it is nice to be able to see what your 
terminal is set to. The SH command can show you a 
number of things. 
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Sample Sessions 

The following dialogs were taken from an actual session on a terminal attached to a 
communications server. 

Welcome to your Communication Server! 
cs/100> set ? 
Bfiud BSDe1 ay BSPad CRDe1 ay CRPad 
DataBits DeUice DUplex FFDelay FFPad 
1nterAction LFDelay LFPad PAR 1ty PR 1vi1ege 
StopBits TabDelay TabPad 

PR 1vi1ege 

cs/100> ? set SHOW POSSIBILITIES FOR SET COMMAND 
Connect <address>t,<address> 1 [ ECM ICQ] 
DO <macro name> 
Echo <string> 
Listen 
Pause t <seconds> 1 
SET <param-name> = <ualue> ... 
SHoui <argument> ... 

cs/100> ? SHOU ALL COMMANDS FOR NET MANAGER 
Connect < <address> ) <address>t,<address>1 t ECM ] t Q 1 
DEFine <macro name> = < <text> ) 
Disconnect < <address> ) t<session number>1 
DO <macro name> 
Echo <string> 
Listen < <address> ) 
Name <c1 earinghouse-name> = <address>I,<address>] 
Pause t <seconds> ] 
ReaD < <address> > <option> <parameter> 
ROtary !<rotary> [+|-]* I<portid>I-!<portid>] , ... 
SET <param-name> » <value> ... 
SHoui < <address> ) <argument> . . . 
UNName <c1 earinghouse-name> 

cs/100>sh ? SHOU ALL SHOU COMMANDS 
SHoui < <address> ) Defau1tParameters t<param-name> ...] 
SHoui GLoba1PARameters 
SHow MACros [< macro-name > 1 
SHow NetMAP 
SHow < <address> ) PRRAmeterS I <param-name> ...I 
SHow <param-name> ... 
SHoui RemoteNets I <netid> ...] 
SHow ROtaries 
SHow < <address> ) SESsions [ P 1 
SHoui UERSion 
SHOUI Uirtua1Ports 
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cs/100> show glpor SHOW GLOBAL PARAMETERS 
.GIobaI 

1 
Parameters 

DATE = Tue Sep 
We IcomeString = 
DOmain = "Admin" 
PROmpt = "cs/100> 
LocaIPassWord = "" 
CONNectRudit = ON 
AUditServerAddress 
cs/100>sh ? 

18:35:00 1987 LogoffStr = "" 
MUelcome to your Communication Server!*J" 

Organization = "SFSU" 
NMPrompt = "cs/100> " 
GIobaIPassWord = "" 
ERRorAudit = ON 

&000ABAD 1808000200A2E2 
SHOW UAL ID SHOW COMMANDS 

SHow 
SHow 
SHow 
SHoui 
SHow 

cs/100> sh 

SECuritySTATis ticS 

Rotary 
Rotary 
Rotary 
Rotary 
Rotary 
Rotary 
Rotary 
Rotary 

128 
129 
130 
131 
132 
133 
134 
135 

< <address> 
< <address> 
UERSion 
UirtuaI Ports 

ro 
= !2-!8 
= !9-! 11 
= ! 12 
= !8-! 13 
« !8-! 13 
= !8-! 13 
= !8-! 13 
= !8- ! 13 

SESsions t 
STATisticS 

P J 
I Sample | Min I <hour> I Day 1 

SHOW ROTARIES 

cs/100>sh ? SHOW ALL SH0U COMMANDS 
SHow ADDRess 
SHow A11Sessions I p 1 
SHow AttachedNets 
SHow C1 earingHouseNames C <name> t 8 <domain> 18 <organ.> ] 1 ] 
SHow C0NFigurationS [<filename>] 
SHow < <address> ) Defau1tParameters t<param-name> ...1 
SHow GLoba1PARameters 
SHow GRoupPassWords 
SHow MACros I<macro-name> 1 
SHow NetMAP 
SHow (. <address> ) PRRAmeterS C<param-name> ...] 
SHow <param-name> ... 
SHow RemoteNets [ <netid> ... 1 
SHow ROtaries 
SHow SECuritySTATis ticS 
SHow < <address> ) SESsions [ P ] 
SHow < <address> ) STATisticS I Sample I Min I <hour> I Day 1 
SHow UERSion 

I Sample I Min I <hour> I Day 1 

SHow Uirtua1 Ports 
cs/100> sh netmap 

NETWORK 
SHOW A 

8.0004 196B MAP 
NETWORK MRP 

0-8080002002684 1-803000200E258 
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modemefidm i riSSFSU 
badlefldmin6SFSU 
testlefldmineSFSU 

testefldm i neSFSU 
gs4efidmin8SFSU 

cs/100> sh chn ? 
SHow CI earingHouseNames C <name> [ 8 <domain> [§ <organ.> 1 ] 3 

cs/1G0> sh chn 
Querying CI earinghouse... 
Clearinghouse Name **' ==> 
psefldmineSFSU cyberefldmin8SFSU 
manager@fldm i neSFSU tes t3efldm i n8SFSU 
icxefldmineSFSU apefidmin8SFSU 
cs/100> 
cs/100> sh chn ? 

SHow CI earingHouseNames [ <name> t 6 <domain> C8 <organ.> 3 3 3 
cs/100> sh chn 
Querying CI earinghouse... 
Clearinghouse Name »•> 
ps8Rdmin6SFSU cyberefldmineSFSU 
managerSfldminSSFSU test38Rdmin8SFSU 

icxfifldmineSFSU apefldmin8SFSU 
cs/100> sh dp 15 
DefauItParameters for Port Id 115 

Port Transmission and UTP Characteristics 
flccessGroup = < 1 ) RccessUord 3 < 1 > BUffersize = 82 
DeUice 3 < Terminal, Glass > 
Interflction = < Uerbose, Echo, MacroEcho, llacroBreak, BroadcastON, NoLFInsert ) 
Initflacro = "" haxSessions = 2 PR Ivilege 3 User 

Por t Physica I Charac teris tics 
CRPad 3 None 
DataBits 3 8 
PAR Ity 3 None 

> UseDTRin = Ignore 

modemefldmin8SFSU 
badlefldmineSFSU 

testlefldminBSFSU 

testefldmin8SFSU 
gs48fldminSSFSU 

None 
= None 

FFPad 3 None 
DUpI ex = FuI I 
StopBi ts 3 1 

Bflud 3 9600 BSPad 
LFPad 3 None TabPad 
LinePRotocol 3 Asynchronous 
UseDCDout 3 < RI uiaysflsser t, NoToggle 

Session Transmission and UTP Characteristics 
BReakflction = < InBand ) BReakChar = Disabled 
DI sconnectflct i on 3 None DataForuiard 3 None ECHOData 
ECHONask 3 < RIphaNum, CR, Term, Punct > ECMChar 
EOh 3 Disabled FIowControI From 3 < Xon_Xoff > 

OFF 

FI ouiContro I To 3 < Xon_Xoff ) 
LongBReakflction 3 IGnore 
XOFF 3 "S XON 3 -Q 

Session & User 
ERRse 3 "H LineERRse 3 

LocalEDiting 3 < NoDataEditing, 
UERBatim 3 *U UordERRse 3 

cs/100> 

FlushUC 3 OFF 
LFInser tion 3 None 

Interface Editing parameters. 
*U 

IdleTimer 3 2 
MOde 3 Transparent 

CmdEditing ) 
-w 

ReprintLine 
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EtherTerm Guide 

Those of you who use the 3Com Network should already be familiar with 3Com's 
network commands. The purpose of this section is not to explain how to use 
3+Share software, but how to use FOGNET. There is a Bridge product called 
EtherTerm which enables users on 3Com networks to connect to Bridge-based 
Ethernets, communicate with communications servers, and connect to remote hosts 
as if they were locally-attached terminals. Etherterm is invoked by running the 
program ET at the DOS command prompt: 

*** spsu EtherTerm Connection Service *** 
*** Hit F2 to connect *** 

CONNECT TO HOST PORT: PSefldmineSFSU 
DISCONNECT FROM HOST Connected: No 

REENTER DOS <type -exit" to return) 
EXTERNAL TERN INflL ENULRTOR: 

Uhen to make connection: <NN/DD HH:MN) 
Current date & time: <NN/DD HH:NN) 09/01 18:13 

Next script file if cannot connect: 

CHRNGE SELECTED NENU FILES: default 
READ CONNECT NENU FILE: de fauIt 
WRITE CONNECT NENU FILE: default 
LIST CONNECT NENU FILES 

Connect to the host using the specified port. 

1HELP 2D0 3C0NNECT 4SCRIPT 5C0NFIGURE 6TRRNSFER 7KEVB0RRD 8PRINT 9FILES 10EXIT 

The name PS® Admin® SFSU is an alias for a numeric network address. So, instead 
of requesting to be connected with &000ABAD1%08000200DDFF!187 a user request 
connection with PS (port selector) in domain ADMIN in the organization SFSU. At 
this point, a word of explanation is in order. Each name consists of three parts: 

Name @ Domain @ Organization 

The name is usually an alias for the network address mentioned above (in Bridge 
terminology a clearinghouse name). The names usually correspond to one or more 
physical devices which, in turn, are often made up of rotaries of available lines. 
Therefore, if you can't get one line on one network server, the next available one 
will be tried. If none is available, you will be informed with the message: Host Busy. 
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Assuming all goes well, the user will connect with the proper host, in this case the 
port selector (from which the administrative Prime will be accessed): 

Welcome to SFSU Timesharing. 
Vour terminal is on channel 07/065. 

Type Help to get information about logging on, 
or MA I NT to see system maintenance schedules. 

Enter class ap 
SFSU Prime 9755 — PRIMOS 

Connection complete to channel 03/076. 

Login please. 

login 
User id? david 

Disconnected 

Welcome to SFSU Timesharing. 
Vour terminal is on channel 07/065. 

Type Help to get information about logging on, 
or MA I NT to see system maintenance schedules. 

Enter class help 
Type one of the fol lowing to be connected to a system 

C or 40 for SFSU Cyber 170/730 instructionaI 
A or 50 for SFSU Cyber 180/830 administratiue 
S or 60 for SCC Cyber 170/760 
P for 1 nstructiona1 Prime 
AP for Administratioe Prime 
UAX for Computer Science UAX 11/750 UMS 
X for CSUNET 
He 1 p for this message 
Maint for Computer Maintenance Schedule 

1 nua 1 1 id c1 ass. Try again. 

0isconnected 

Clearinghouse names are available to communications server users via the Bridge 
command SH CNH, but may not be accessed via EtherTerm. EtherTerm users may 
obtain a list of valid clearinghouse names by DOing the macro NAMES (ie., DO 
NAMES ) .  
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File Transfers 

File transfers are supported in Etherterm. By pressing F6, the user can invoke the 
file transfer menu and use either XMODEM or TEXT file transfers with other 
systems. Both Cyber systems and Primes have XMODEM file transfer programs 
installed. This example came from a Cyber. For a dialog with a Prime, the 
EtherTerm screen would look the same, but the host commands would be different. 

*** p ILE TRANSFER **• 

SEND FILE TO HOST 
RECEIDE FILE FROM HOST 
STOP RECEIDE (TEXT ONLV) 

Local file name: E:\DAUID\ETERM.DOC 
Use Protocol: XMODEM 

XMODEM and TEXT file transfer: 
End-of-line conversion: None 
Convert tabs to spaces? No 
Convert spaces to tabs? No 

TEXT mode packet size <1..100) : 10 

READ TRANSFER MENU FILE: defau1t 
URITE TRANSFER MENU FILE: default 
LIST TRANSFER MENU FILES 

Start receiving data from the host and save it in the indicated file. 

1HELP 200 3C0NNECT 4SCR1PT 5C0NF1GURE 6TRANSFER 7KEYB0ARD 8PRINT OF 1LES 10EXIT 

On the Cyber the user enters commands appropriate to the type of file transfer 
desired: 

xmodem 
XMODEM protocol transfer - Uersion 86337 
Host Send (S) or Receive (R) a file? 
? R 
Please enter the file name. 
? MVIHRME 
Is the file -
B - Cyber binary 
M - Micro binary 
T - Text — Display code (upper case only) 
fl - Text — 6/12 Display code ASCII (upper/Iower case) 
E - Text — 8/12 Rscii 
S - fluto-select file type 

? M 
Cyber receiving file from micro. 
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Glossary of Data Communications Terms 

ADCCP 

address 

ALANET 

Alias 

ANSI 

APPC 

ARP 

ASCn 

asynchronous protocol 

attenuation 

attenuator 

AUI 

bandwidth 

baseband 

BDF 

bisynchronous protocol 

Advanced Data Communication Control Protocol; the ANSI version of 
HDLC. 

the location or station number of a terminal, a peripheral, a node, or 
some other unit or component of a network. 

Administrative Local Area Network (at SFSU) 

a name which can be used instead of a user name when connecting to the 
3Com network via a name server. 

American National Standards Institute 

Advanced Program-to-Program Communication; a higher-level SNA 
protocol using LU6.2 

asynchronous response protocol 

American National Standard Code for Information Interchange; 
originally a 7-bit code with 1 parity bit. Defined by ANSI X3.4-1968 as 
a 7-bit code, but now used as an 8-bit code. 

character-oriented transmission in which each character is 
individually synchronized, usually by means of a start/stop bit. 

the difference (loss) between transmitted and received power due to 
transmission loss through equipment, lines, or other communications 
devices. 

a device which introduces transmission loss into a circuit. It may be 
inserted to insert loss, or match impedances. 

attachment unit interface; IEEE 802.3 specifies 50 meter cable between a 
terminal or repeater and its transceiver. A 4-pair overall shielded 
cable terminated in male 15-pin D connectors. Pins 3 and 10 transmit 
data. 5 and 12 receive data, pins 13 and 6 (ground) transceiver power, 2 
and 9 collision detection (heartbeat). 

the range of frequencies that can be used on a circuit; also used to 
describe the transmission "power" of a data link. 

a signalling technique in which the signal is transmitted in its original 
form and not changed by modulation. Ethernet uses baseband. 

building distribution frame; on the SFSU LAN a BDF acts like an 
extension cord for the Ethernet with multiple connectors being 
distributed to other floors. 

a half-duplex, character-oriented, synchronous protocol developed by 
IBM. 

Page 32 



SFSU Data Communications Network 

BITNET 

BNC 

bridge 

a mail exchange connecting universities and research laboratories 
around the world; connected to Cyber Mail. 

a coax cable connector type 

equipment which allows the interconnection of Ethernet networks to 
other networks, such as X.25, T1 or SNA networks, or even to other 
Ethernet networks. 

broadband 

broadcast 

bus 

CATV 

ccrrr 

CD 

channel 

CIOSYS 

a single channel is divided into a number of other channels of smaller 
bandwidth via FDM (frequency division multiplexing). Each of these 
subchannels can carry different kinds of data. 

the simultaneous transmission of data to a number of stations. 

a network topology which functions like a single line which is shared 
by a number of nodes. 

community antenna television; cable TV which uses coax cable. 

Consultative Committee International for Telephony and Telegraphy. 
An august body which, along with IEEE, ANSI, NBS, ISO, ECMA, EIA, 
and others, determines datacom standards. 

on modems CD means "carrier detect"; for LANs it means "collision 
detection", the ability of a transmitting node to detect a simultaneous 
transmission by another node. 

a path for electrical transmission. Also called a circuit, facility, line, 
link, path, medium. A channel can also be a specific and discrete 
bandwidth allocation in the RF spectrum (for example, in a broadband 
LAN) utilized to transmit one information signal at a time. 

Concurrent Input/Output System; a chunk of 3Com software which 
functions like a DOS emulation kernel, providing service for concurrent 
I/O. 

circuit 

coaxial cable 

a communications path between two points. 

an electrical cable with a center core (called a conductor), shielding, 
and another mesh of wire wrapped around the shielding (called the 
carrier). On the outside of the cable is more shielding and a vapor 
barrier. Because of the design, coax can support very high data transfer 
rates. 

collision overlapping transmissions from two devices sharing a channel 
attempting to use the channel at the same time. Their interference is a 
collision. 

contention a situation in which two devices would like to use the same channel at 
the same time. 

controller a device which assembles and disassembles packets and acts as the 
interface between the computer and transceiver. 
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CRC 

CRT 

CSMA 

CSMA/CD 

datagram 

dB 

DCE 

DDN 

destination 

Domain 

download 

DTE 

EBCDIC 

EGVLA 

EIA 

EMAIL 

cyclic redundancy check; a way of verifying that data sent was not 
corrupted enroute. A polynomial expression is used with the numeric 
value of each byte of data transmitted. A final value is computed and 
checked against a number which is transmitted along with the data. If 
the numbers differ, the data is "bad". Usually this function is 
implemented in hardware, when possible. 

cathode ray tube; a terminal. 

carrier sense multiple access; a contention technique which allows 
multiple stations to gain access to a single channel (such as on an 
Ethernet). 

CSMA with collision detection; the stations avoid contention by 
"listening" to the channel (CSMA), but when collisions occur, packets 
are retransmitted. Randomizing routines are usually used for 
retransmissions so that stations do not continue retransmitting at the 
same time ("hallway tango"). 

a "one-shot" transmission, much like a telegram, usually with no 
requirement for acknowledgement. 

decibel; the standard unit used to describe the relative strength of two 
signals. 

data circuit-terminating equipment; network equipment (modems, lines, 
etc.) 

defense data network 

a receiver of data. 

the geographical location or subunit within an organization which is 
used with a name or alias when connecting with the 3Com network via 
name service. 

to send data to another intelligent station; downloading frequently 
involves either sending a file from one PC to another, or may refer to 
one machine installing some rudimentary function in another (such as 
when a server downloads a diskless workstation). 

data terminal equipment; devices which talk to the network (users, 
computers, terminals, etc.) 

Extended binary coded decimal interchange code; an IBM (mainly) 8-bit 
code. 

European Computer Manufacturers Associations 

Electronics Industries Association 

electronic mail; there are a variety here: 3+Mail, Cyber Mail, and 
BITNET. 
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error detection 

Ethernet 

F-type connector 

FDM 

fiber optics 

file server 

flow control 

frame 

gateway 

HDLC 

home directory 

IDF 

IDP 

IEEE 

IEEE 488 

a scheme in which data is sent with a numeric code; at the receiving 
end an algorithm is used to convert the data into a single numeric code, 
which is checked against the code transmitted with the data. If the 
codes do not match, an error has been detected. 

a baseband local area network specification originally developed by 
Xerox, Intel, and Digital Equipment Corporation. In its original 
implementation, coax cable and transceivers were used to connect 
disparate equipment. The system utilizes baseband transmission at 10 
Mbps. The total cable length can be 2.5 kilometers. 1024 nodes can be 
placed on a network. 

a cheap connector used mainly in the television world to connect coax to 
equipment. 

frequency division multiplexing; the available transmission frequency 
is divided into subchannels, each of which can be used by single users or 
groups of users. 

light is used as a data transmission medium; glass fibers are not 
sensitive to electrical interference and can support much greater 
bandwidth (capacity) than coax. 

a network resource which provides shared access to files. 

a method of "throttling" data flow in cases where one device is 
temporarily unable to receive data, or when two devices operate at 
different transmission rates. 

a synchronous data link transmission unit; in other words, a chunk of 
data regarded at level 2 of the ISO/OSI Reference model. 

a special node in a network which interfaces to or more dissimilar (or 
similar) networks, providing protocol translation between the 
networks. 

high-level data link control; a bit-oriented synchronous data 
transmission protocol. Various organizations have defined standards 
for essentially the same protocol; The ISO's is HDLC; IBM s is SDLC; 
ADCCP and BDLC are others. 

in 3Com's LAN, the home directory is a directory on a file server which 
appears to be the root directory of a locally-attached hard disk. 

inter-floor distribution frame. 

Internet Datagram Protocol 

Institute of Electrical and Electronics Engineers 

an IEEE standard parallel interface bus consisting of eight bidirectional 
data lines, eight control lines, eight signal grounds, which provides for 
connection to an IEEE-488 device. 
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IEEE specifications for CSMA/CD 

IEEE specifications for the Token Bus 

IEEE specifications for the Token Ring 

a collection of networks, including Arpanet, NSFnet, and others, which 
interconnect the military-industrial complex. 

Internet protocol. 

ISO Reference Model The famous seven-layer approach to network design, which divides up 
the total "job" of data transmission into various specifications: 

1) Physical Layer - the electrical connections between devices. 
Examples of this kind of specification are RS-232-C (CCITT V.24) 
and IEEE-488. In terms of most of you who have PCs, your 
EtherLink board on the PC operates at this level. 

2) Data Link Layer - how data is moved from point A to point B, and 
how to deal with errors, etc. An example of this is the HDLC 
standard. Ethernet is more complicated. With IEEE 802 the data 
link layer is further subdivided into two sublayers: logical link 
control (LLC 802.2); and medium access control (MAC). IEEE permits 
three possible implementations of medium access: CSMA/CD 
(802.3); Token Bus (802.4); and Token Ring (802.5). Ethernet consists 
of 802.2 and 802.3. 

3) Network Layer - even though data can be transferred from A to B, 
sometimes B is transferring data to A in behalf of C. For this reason 
the network layer handles the establishment, termination and 
maintenance of network connections. An example of this is Internet 
Protocol (IP) for UNIX systems, or XNS for Bridge/3Com systems 
(which also uses a variant of IP called IDP -Internet Datagram 
Protocol) 

4) Transport Layer - concerned with end-to-end data integrity and 
quality of service. Consider this: when a file is sent from point A to 
point B, it is broken down into packets which are encapsulated into 
Data Link frames; the frames are checked by Level 2, and are 
passed to system buffers. If they are to be passed to another 
network, Level 3 handles it. By the time Level 4 (this layer) gets 
the data, it has to begin putting it back together into a file. This 
layer also does integrity checking. An example of this layer is the 
Transmission Control Protocol (TCP), an ISO Class 4 transport 
protocol. 3Com uses XNS, which in turn uses SPP (Sequenced Packet 
Protocol) at this level. 

5) Session Layer - standardizes the task of setting up a session and 
terminating it. This layer deals with the interaction between end-
application processes. In your PC, this function is performed by the 
NETBIOS. 

IEEE 8023 

IEEE 802.4 

IEEE 802.5 

Internet 

IP 

Page 36 

V. 



SFSU Data Communications Network 

ISO/OSI 

jam 

KERMTT 

LAN 

long-haul network 

loss 

LU6.2 

modem 

MPR 

MPX 

MS-DOS 

multi-cast 

multi-drop circuit 

multi-port repeater 

6) Presentation Layer - relates to the character set used (EBCDIC, 
ASCII, etc.), to the way data is displayed on a screen, printer, or 
other peripherals. In the case of the 3Com network, much of the 
network is seen as "peripherals" to your PC. Obviously, the 
standard DOS function calls to perform video, disk, and monitor 
functions is inadequate for Network I/O. Thus, a chunk of code 
called the REDIRECTOR intercepts various DOS function calls and 
maps them to NETBIOS calls. 

7) Application Layer - deals with application level and O/S 
functions. This layer can be represented by your application 
program's interaction with the operating system, MS-DOS 3.1. 

International Standards Organization; Open Systems Interconnection. 

a short encoded sequence emitted by a node to ensure that all other 
nodes have detected a collision. 

a widely-used file transfer protocol used on asynchronous lines. 

local area network; a network located in a localized geographical area 
(office, campus, research park, etc.) providing high bandwidth and 
relatively low-cost connections. 

like a WAN 

signal degradation 

logical unit 6.2; a new breed of logical units in IBM's SNA. These 
logical units represent intelligent programs which can initiate 
conversations with other intelligent programs and communicate as 
peers. The use of LU6.2 implies SNA protocols and SDLC, but no longer 
absolutely requires the participation of an IBM mainframe or 
communications processor to manage conversations between logical 
units. 

a word made up of "modulation" and 'de-modulation ; specifically, a 
technique for transforming digital data into analog signals, 
transmitting them, then transforming the analog signals back into 
digital data. 

multi-port repeater 

multi-port transceiver 

a PC operating system for PC clones. 

broadcast to more than one node 

a circuit from device A to device B, with other devices attached along 
the way. 

a repeater which allows a signal to be forwarded to more than one 
location. We have several of these in our network. 
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multiplex 

Name 

name server 

NBS 

NETBIOS 

network address 

node 

octet 

Organization 

OSI 

PABX 

packet 

PAD 

parallel interface 

the use of a common physical channel in order to make two or more 
logical channels, either by splitting of the frequency band transmitted 
by the common channel into narrower bands (frequency-division 
multiplexing); or by allotting this common channel in time slices (time-
division multiplexing). 

the name of the user gaining access to the 3Com network via the name 
server. 

a server which maintains a list of users of the network and provides 
access to them. 

National Bureau of Standards (US organization) 

Network Basic Input/Output System; session layer services intended to 
operate in a network environment. Generally, these are implemented in 
smart boards which are installed in PCs. Functions are "triggered" by 
extended DOS function calls. Normally, DOS 3.1 is required to support 
NETBIOS. 

a number or character string which corresponds to a physical location of 
computer equipment on a network. 

a station on a network. 

a grouping of 8 bits; EBCDIC and ASCII both deal with groupings of 8 
bits. There are data encoding schemes like Baudot (5) and Field-data 
(6) which use less. 

the name of the organization or department given along with a name or 
alias when accessing the 3Com network via name service. 

Open Systems Interconnection 

private automatic branch exchange; equipment originally used as a 
means of switching telephone calls at a business site, but now capable of 
transmitting low-speed data as well. Sometimes called a PBX. 

a collection of bits containing control information and data; may be 
either fixed format or variable length. Packet is often used to describe 
transmission units at higher levels of the ISO/OSI model, while 
"frame" is often used to describe transmission units at the data link 
level. 

packet assembler and disassembler; a device used on an X.25 network for 
assembling packets of data going into the network, or for disassembling 
packets flowing out of the network. A PAD can be regarded as a 
protocol converter. There are a variety of PADs for converting asynch, 
3270, Ethernet, etc. packets to X.25 and visa-versa. 

an interface which permits parallel transmission, or simultaneous 
transmission of all the bits making up a character or byte, either over 
separate channels or on different carrier frequencies of the same 
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PC-DOS 

PDN 

point-to-point 

polling 

port 

port selector 

an operating system used on IBM PCs only, 

public data network 

preamble 

protocol 

protocol converter 

RED ERECTOR 

remote station 

repeater 

RG-58 

ring 

refers to a circuit connecting one station with another (not multi-drop), 
or to the protocol used in this manner. 

a method of controlling the sequence of transmission by devices on a 
multi-point line by requiring each device to wait until the controlling 
processor requests it to transmit. 

the entrance or physical access point to a computer, multiplexor, device, 
or network where signals may be supplied, extracted, or observed. 

a device which enables a connected terminal to make a connection to one 
of a number of (also connected) host computers. The port selector first 
greets the terminal user with a menu of available host computers; after 
one is selected, a connection is made to the host, and data traffic can 
flow from the terminal to the host selected. 

a sequence of encoded bits which is transmitted before each frame to 
allow synchronization of clocks and other circuitry at other sites on the 
channel. Ethernet has a 64-bit preamble. 

a set of rules and conventions governing the orderly and meaningful 
exchange of data among communicating parties. Both hardware and 
software protocols have been defined. 

a device which translates the protocol used with one device or network 
to that used by another. For example, protocol converters permit 
"dumb" terminals to appear like 327X devices on SNA networks. 

a chunk of code in a PC which intercepts BIOS calls destined for MS-
DOS and redirects them to the NETBIOS if the applications program is 
operating in a network. 

data communications equipment operating at a distant location. 

device used to interconnect Ethernet segments. Repeater functions 
include recovery of timing information, regeneration of data, re
transmission of data packets between segments, and automatic 
partitioning and reconnection of the network in the event of a segment 
failure. 

a type of coax cable. 

a network topology in which stations are connected to one another in a 
circle. Typically, polling or a token is used to control access to the 
circuit. 
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rotary 

router 

RS-232-C 

SDLC 

segment 

serial interface 

server 

SNA 

SPP 

SQE 

a device used with phone lines to permit a small number of phone lines 
to make a larger number of connections. One-to-one links do not have to 
exist between the phone line and devices attached. Typically, a group 
of (say) 24 phone lines may be connected to a rotary which can attach a 
line to one of (say) 12 modems. If a modem is unavailable, a busy signal 
is generated. 

an intelligent repeater which looks at the higher-level protocol 
carried in the Ethernet frames and may or may not forward them. For 
example, if data on an Ethernet carries "local" addresses, it is 
unnecessary - and can degrade performance elsewhere - to forward the 
data to the outside world. Some routers can do "adaptive" routing -
sending frames via different routes, depending on accessibility of paths 
and even taking the load into consideration. 

an EIA technical specification (physical layer) which defines a 25-pin 
interface between DTEs and DCEs, providing for up to 20 functions in 
full or half-duplex mode at speeds up to 20 Kbps. 

synchronous data link control; an IBM version of HDLC. 

section of the Ethernet system consisting of an Ethernet cable of a 
maximum length of 500 meters. Up to 5 of these segments can be 
attached to each other using repeaters. 

an interface which requires the serial (one-at-a-time) transmission of 
bits of data. 

a processor which provides a specific service to the network. Examples 
of servers are: 

1) routing server - connects nodes and networks of like architecture. 

2) gateway server - connects nodes and networks of different 
architecture by performing protocol conversion. 

3) terminal server - connects terminals to the network 

4) printer server - makes printers available to the network 

5) communications server - provides access to various kinds of 
communications lines, modems, devices 

6) file server - maintains files for computers on the network 

Systems Network Architecture; IBM's mainframe network architecture. 

Sequenced Packet Protocol 

a heartbeat signal sent from the transceiver to the terminal via the 
AUI cable each time a packet goes out so that the DTE knows that the 
transceiver is functioning properly. 
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star 

station 

subchannel 

tap 

TCP 

TCP/IP 

TDM 

TDR 

terminator 

Thick-Net 

Thin-Net 

throughput 

TNC 

token bus 

Token Ring 

topology 

_ network toooloev consisting of one central node with point-to-point 
nodes. Con.ro! of the network is usually loca.ed m 

the central node, 

a network node 

a frequency subdivision created from the capacity of one physical 
channel by broadband LAN technology. 

a connector which attaches a transceiver to a cable. 

Transmission Control Program 

Transmission Control Program with Internet Protocol 

time division multiplexing; a method of utilizing channel capacity 
efficiently in which each node is allotted a small time interval, in 
turns during which it may transmit a message (or part of one). Nodes 
driven unique time slots during which they have exclusive command 
of the channel. The messages of many nodes are interleaved fo 
transmission and then demultiplexed into their proper order at the 
receiving end. 

time domain reflectometry; a tool for locating "breaks" in Ethernet 
cable. 

a resistive connector used to terminate the end of a cable or an unused 
Lptlo ib characteristic impedance. The term.nator prevents 
interference-causing signal reflections. 

the thicker coax cable 

the thinner coax cable used in Ethernet 

the total useful information processed during a specified time period; 
usually expressed in bits/second or packets/second. 

a coax cable connector type 

a token access procedure used with broadcast topology or network. 

a token access procedure used on a network with a sequential or ring 
topology Although IBM's Token Ring uses similar technology 
SSe IBM implementation of token ring runs at 4 Mbps (compared 
to 3Com's 10 Mbps). 

simply, the configuration of a network. There are several kinds of 
network topologv: 

1) bus 
2) ring 
3) star 
4) tree 
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transceiver 

UNIX 

V.35 

virtual circuit 

WAN 

X.25 

X.28 

X.29 

X.3 

X.400 

XMODEM 

XNS 
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hasehand networks which takes the digital signal 

d^S  ̂
a widely-used operating system 

an electrical standard for physical connections. 

a term used originally in X.25 to describe fished data P*th; a 

"virtual" circuit is earned within a physical circ . 

a wide area network; a network no, confined 
complex, but possibly encompassing several interconnec 
high-speed data links. 

a CCITT standard which defines the^interface 
packet-mode user device (DTE) also including the ability to 

SSS££: PDN toanother ojdev.ce, and to 
destroy the virtual circuit when through. 

defines the interface between PADs and non packet-mode DTEs. 

defines the interface between PADs and packet-mode DTEs or other 

PADs. 

describes the functions of the PAD and the various parameters which 
can be used to specify its mode of operation. 

a CCITT standard for electronic mail; if everyone used it, all mail 
systems could communicate. They don t! 

a widely-used Hie transfer protocol used on asynchtonous lines. 

I^th* N<b|VOdomair^^n«l^l"':>^dh^^,^r^^^l^^"rnm""'<:ati0nS in the publ c domain.nnce H . for example. 
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Specific Equipment in use at SFSU 

3Com servers 

3+Mac 

3+Plus 

Apple 2e's 

CS/1 

cs/ioo 

CS/200 

Cyber 730 

Cyber 830 

dumb terminals 

EtherTerm 

fiber optic links 

FX 

GS/1 

GS/1-X.25 

GS/3 

include file servers, communications servers, name servers, etc. See the 
definition of "server" in the preceding section. A 3Com product. 

a software package from 3Com which permits Macintosh computers to 
communicate with a 3Com network as well as with Appleshare. 

3Com networking software 

older Apple computers; not compatible with the newer Macintoshes. 

communications server; provides Ethernet connectivity for asynch, 
bisync, SNA, or X.25 devices. A Bridge Communications product. 

communications server; a low-cost version of the CS/1, with less power 
and not supporting X.25 or SNA devices. A Bridge Communications 
product. 

communications server; this device cannot auto-load andmustbeloadcd 
from a network control device. It supports a small number of Rb-ZiZ-k. 
ports. A Bridge Communications product. 

a host computer on campus. A Control Data product. 

a host computer on campus. A Control Data product. 

asynchronous terminals without buffering on-board processing 
capabilities, or the ability to emulate other devices Typical examples 
of "dumb" terminals include ADM 3As, teletypes, older glass terminals. 

a software package which can be run with 3Com software, providing 
access to communications servers elsewhere on the network; users wi 
not have to have their own modem and communications software: they 
can share. A Bridge Communications product. 

much of the campus is wired with fiber optic cable instead of coax, 

fiber optics 

gateway - interconnects multiple Ethernets over X.25 or public data 
networks; supports XNS protocols. A Bridge Communications product. 

gateway - provides support for up to 8 X.25 hosts connecting X.25 
networks to Ethernet networks. A Bridge Communications product. 

router - interconnects up to 9 Ethernets over point-to-point 
communications links; can perform adaptive routing load balancing 
and operate on fiberoptic, dedicated line, or broadband. A Bridge 
Communications product. 

GS/3-IP a router. A Bridge Communications product. 
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IB/1 

IBM-compatible PCs 

LS/1 

Macintosh PCs 

Micom port selector 

modems 

MPR 

MPX 

NCS/1 

NCS/150 

network printers 

Prime 9755 

Prime 9955 

protocol converter 

repeaters 

SFSU library 

X.25 private network 

XNS router 

internetwork bridge - interconnects a standard Ethernet to a 5 Mbps 
Bridge broadband network. A Bridge Communications product. 

Zeniths, Suns, Compaqs, etc. 

communications server - supports up to 64 RS-232-C devices (pnnters, 
modems, etc.) 

Macs, Mac+, Mac SEs 

a device which can link up to 1000 terminals with several networks and 
4 hosts on campus. A user first establishes a connection with the port 
selector, is presented with a menu, and can then select a further 
connection with one of the hosts. 

modulator/de-modulators; devices which turn digital data into analog 
signals which can be sent over phone lines. 

multi-point repeater 

multi-point transceiver 

a Network Management Workstation; really a Sun Microsystems Unix 
4.2 system with proprietary software for controlling the Etheme 
network. 

an older version of the NCS/1. 

a variety of work-horse, laser, and mid-range printers, 

a host computer on campus 

a host computer on campus 

a device which allows a "dumb" terminal to communicate with a host 
which expects to talk with a more intelligent device 

a device which forwards Ethernet frames, boosting their signal 

the library will eventually have public access to its circulation system 
via the LAN 

the university has an internal X.25 network 
Los Angeles campuses. Other campuses connect to the three nodes 
this network. 

a router which understands XNS protocol. 
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Suggested Reading 

Some of the references here are a bit technical, but most are highly readable: 

Chorafas, Dimitris N., Designing and Implementing Local Area Networks, McGraw-
Hill, New York, 1984. 

Hedrick, Charles, Introduction to the Internet Protocols (paper), Rutgers, 1987. 

IBM International Systems Center, IBM Token-Ring Network PC Products: 
Description and Installation, Raleigh NC, 1985(GG24-1739). 

IEEE, ANSI/IEEE Standard: Draft International Standard, Carrier Sense Multiple 
Access with Collision Detection, New York NY, 1984. 

IEEE, ANSI/IEEE Standard: Draft International Standard, Logical Link Control, New 
York NY, 1984. 

Pickholtz, Raymond L., ed., Local Area and Multiple Access Networks, Computer 
Science Press, 1986. 
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Comments, Please... 

Please give us your feedback on this document so that it can be improved to help 
people use the SFSU network facilities. 

Send via Campus Mail to: Network Support, Computing Services 
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Hello, 

This is a proposal to install an Active Conversational 
Network on the campus computer system. This would be a 
general access network accessible from any of the computer 
labs on campus. The network is designed to provide an 
environment for students and faculty from diverse 
backgrounds to exchange ideas. It should aid in the conception, 
organization, and development of inter-disciplinary research 
projects and productions. 

Presently we are trying to measure the level of interest 
there is in participating in a network such as this. Please take 
some time to read over the proposal and respond to the 
questionnaire. If you have any questions or are interested in 
getting involved in putting this project together feel free to 
contact me. Thank you for your time. 

Sincerely, 

Todd V. Erickson 
Graduate Student 
Inter-Arts Center 
(415)681-7025 



CREATING AN ACTIVE CONVERSATIONAL 
NETWORK: A PROPOSAL 

Todd V. Erickson 

Abstract- Inspired by the new order of dynamic relationships 
now coming in to play via the use of computer networking; 
and, searching for a way to capitalize on the multi-disiplinary 
intellectual force present at the university; I propose to 
acquire software designed to aid in the conception, 
organization, and development of inter-disciplinary research 
projects and productions. This software would run on the 
campus computer network. 

Challenge in the Information Age 

There is a tremendous challenge being put to today's institutions of 

higher education. "Universities and colleges worldwide are facing the 

'Crisis of Adjustment'. Primarily trapped by outdated bureaucracy, 

rising costs, and declining prestige, many universities are struggling to 

redefine their place in the modern society called the Information 

Society." ̂  Educational institutions must evolve in response to socially 

defined priorities. The challenge is put to all as the seriousness of the 

issues that face us get ever more complex. Former Secretary General 

for the United Nations, U Thant, makes it clear just how serious and 

complex this challenge is. 

The inevitability of the development of the first 
global civilization and the necessity for its conscious, 
directed growth has not yet been grasped or 
sufficiently appreciated to provide the motive power 
for the great advances which mankind must take in 
the very near future or parish - if not with the "bang" 
of a nuclear holocaust, then with the "whimper" of a 
species and a civilization which ran out of air, water, 
resources, and food .2 



Given the complex web of inter-connected institutions that make up 

societies, both local and global, it seems only logical that educational 

institutions capitalize on the diversity of the university. The university 

is variously composed of departments, centers, and focus groups 

investigating specific fields of interest. It is only through the process of 

conversation that these specializations can begin to address the larger 

issues that effect us all. "We are at a time when creative conversations 

are essential on a massive scale for human dignity and survival".^ 

It is necessary to come together and make proposals for ways to act 

on our awarenesses. The computer network is a linkage, storage, and 

access device open to the creative abilities of its users. 

Community Memory in Education 

In my search for available software that would aid in the 

organization of multi-disciplinary forces, I've come across Community 

Memory in Berkeley, California. Community Memory is a system for the 

public management of public information. "Their most obvious goal is 

to demonstrate that computer information systems can be built that will 

help people to meet other people with similar interests."4 

Its operation is simple and effective. All the information in the 

Community Memory is put in directly by the people who use the 

system. "Anyone can post messages, read any of the other 

communications that are there, and add comments or suggestions at any 

time.When a message is entered the author has the opportunity to 

file the message in any number of existing files that the message may 

pertain to or, to create new files. Students can enter anything; from, 

information about the latest advancements in computer science, to 

expressing a desire to collaborate on a film project. One might enter 



information about a pressing ecological issue and ask others to 

contribute related data. This process of posting messages, 

awarenesses, and ideas; making them available for comment and 

criticism, opens up the possibilities for a rich discourse. 

With the systems most recent upgrade, (to be installed in Oct. of 

1988), individuals are given the opportunity to pull excerpts from 

various files, creating a forum. For example you can pull information 

from files on Information, New Technologies, and Inter-disciplinary 

Studies and create a Forum called Inter-disciplinary Educational Tools. 

Again, users would be able to add comments , criticism, and suggestions 

to this Forum. Forums allow users to synthesize data and concepts from 

various inter-related points of view. 

Another new feature to the Community Memory allows for the 

author of a message to tell others about their backround, list areas of 

interest, or special skills they've developed. These two features help to 

organize users with specific interests and skills around a larger issue to 

which each can contribute their best. 

Inter-Disciplinary Action 

After considerable discourse, it is likely that certain needs will 

become apparent; issues will beg to be dealt with. It will take the 

intelligent cooperation of many individual groups to propose actions to 

meet these needs. One addition I would make to the Community 

Memory software would be a database that would store proposals for 

further research and calls to production. This would provide an 

incentive for users to develop ways to deal with complex issues. For 

example, a Forum on The Deterioration of the Biosphere, could lead to a 

proposal for The Development of Alternative Energy Sources. This 



would call for a cooperative effort from individuals from various 

disciplines to handle the different aspects of this undertaking. These 

proposals should lead to further discussion and meetings outside the 

network. "Proposing possible solutions is a very useful intellectual 

technique for dealing with problems. It provides a focus for 

observation, analysis, and search for data."^ Through these connections 

many products and services could be developed, from educational 

materials to artworks. 

In our university lies a rich ground for discourse. It's been said 

that the whole world is represented at San Francisco State University. 

Through computer aided conversations and organization, we can act 

with a greater understanding. "The goal of understanding is not purely 

intellectual. It is rather to provide the intellectual underpinning for 

responsible action. 

Next Step 
I'm looking for support and participation on many levels. If you 

are knowledgeable or have an interest in computer networks, software 

design, databases, or inter-disciplinary projects, please contact me. 

Todd V. Erickson 
Graduate Student 
Inter-Arts Center 
(415)681-7025 
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Questionnaire 

This is a questionnaire designed to measure your interest in 

being an active participant in the Conversational Network described 

in the attached proposal. The network is designed to provide an 

environment for students and faculty from diverse backgrounds to 

exchange ideas. It should aid in the conception, organization, and 

development of inter-disciplinary research projects and productions. 

Please take some time to respond to the questions and make 

comments. 

Personal Data 

Name _ JoMi&f 5waA 
Phone Number 12^)' 

Position ( Faculty, Student, ect.) ^ 

Department 

1. How, if at all, do you presently use the campus 

computer facilities? 

2. How Much of an interest do you have in exchanging 

ideas with others on campus? \/l<\ -/ko 
e * c i ^  - -

f G M W H m ' f a  - f t  p f L .  /  



3. What kind of benefit do you see coming from the 

interaction of individuals from different disciplines? 
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4. What issues would you like to see addressed on the 

network by the university at large? 

f^SywKOnirN/*^<\\ Oh C 1 i k 

5. What skills, information, or resources do you have to 

share? - CW aW" ftiAviJvk-
' tyCKd ^ 

6. Would you be interested in contributing your skills to a 

project being developed through the network if it dealt 

with issues you felt strongly about? 

7. How do you think this involvement could apply to your 

academic program? 



Please make any additional comments on this page. 

Thank you for taking the time to respond to this 

questionnaire. When you have completed it return it to 

your professor. 
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CREATING AN ACTIVE CONVERSATIONAL 
NETWORK: A PROPOSAL 

Todd V. Erickson 

Abstract- Inspired by the new order of dynamic relationships 
now coming in to play via the use of computer networking; 
and, searching for a way to capitalize on the multi-disiplinary 
intellectual force present at the university; I propose to 
acquire software designed to aid in the conception, 
organization, and development of inter-disciplinary research 
projects and productions. This software would run on the 
campus computer network. 

Challenge in the Information Age 

There is a tremendous challenge being put to today's institutions of 

higher education. "Universities and colleges worldwide are facing the 

'Crisis of Adjustment'. Primarily trapped by outdated bureaucracy, 

rising costs, and declining prestige, many universities are struggling to 

redefine their place in the modern society called the Information 

Society." * Educational institutions must evolve in response to socially 

defined priorities. The challenge is put to all as the seriousness of the 

issues that face us get ever more complex. Former Secretary General 

for the United Nations, U Thant, makes it clear just how serious and 

complex this challenge is. 

The inevitability of the development of the first 
global civilization and the necessity for its conscious, 
directed growth has not yet been grasped or 
sufficientlly appreciated to provide the motive power 
for the great advances which mankind must take in 
the very near future or parish - if not with the "bang" 
of a nuclear holocaust, then with the "whimper" of a 
species and a civilization which ran out of air, water, 
resources, and food.2 



G.ven the complex web of inter-connected institutions that make up 

soc.et.es, both local and global, i, seems only logical that educational 

•nsmuttons capitalize on the diversity of the university. The university 

•s variously composed of departments, centers, and focus groups 

investigating specific fields of interest. ,t is o„,y through the process of 

conversation tha, these specializations can begin to address the larger 

•ssues that effect us all. "We are a, a time when creative conversations 

are essential on a massive scale for human dignity and survival"^ 

is necessary to come together and make propsals for ways to act 

on our awarenesses. The computer network is a linkage, storage, and 

access device open to the creative abilities of its users. 

Community Memory in Education 
In my search for available software that would aid in the 

organization of multi-disciplinary forces. I've come across Community 

Memoty Berkeley, California. Community Memoty is a system for the 

pubhc management of public information. "Their most obvious goal is 

•o demonstrate that computer information systems can be built tha, will 

help people to meet other people with similar interests."4 

Us operation is simple and effective. All the information in the 

Common,ty Memory is pu, i„ directly by the people who use the 

system. "Anyone can post messages, read any of the other 

communications tha, are there, and add comments or suggestions a, any 

-me. When a message is entered the author has the opportunity to 

file the message in any number of existing files tha, the message may 

pertam to or, to create new files. Students can enter anything; from 

information about the latest advancemnts in computer science, to ' 

express,ng a desire to colaborate on a film project. One might enter 



information about a pressing ecological issue and ask others to 

contribute related data. This process of posting messages, 

aw arenesses, and ideas; making them available for comment and 

criticism, opens up the possibilities for a rich discourse. 

With the systems most recent upgrade, (to be installed in Oct. of 

1988), individuals are given the opportunity to pull excerpts from 

various files, creating a forum. For example you can pull information 

from files on Information, New Technologies, and Inter-disciplinary 

Studies and create a Forum called Inter-disciplinary Educational Tools. 

Again, users would be able to add comments , criticism, and suggestions 

to this Forum. Forums allow users to synthesize data and concepts from 

various inter-related points of view. 

Another new feature to the Community Memory allows for the 

author of a message to tell others about their backround, list areas of 

interest, or special skills they've developed. These two features help to 

organize users with specific interests and skills around a larger issue to 

which each can contribute their best. 

Inter-Disciplinary Action 

After considerable discourse, it is likely that certain needs will 

become apparent; issues will beg to be dealt with. It will take the 

intelligent cooperation of many individual groups to propose actions to 

meet these needs. One addition I would make to the Community 

Memory software would be a database that would store proposals for 

further research and calls to production. This would provide an 

incentive for users to develop ways to deal with complex issues. For 

example, a Forum on The Deterioration of the Biosphere, could lead to a 

proposal for The Development of Alternative Energy Sources. This 



would call for a cooperative effort from individuals from various 

disciplines to handle the different aspects of this undertaking. These 

proposals should lead to further discussion and meetings outside the 

network. "Proposing possible solutions is a very useful intellectual 

technique for dealing with problems. It provides a focus for 

observation, analysis, and search for data."6 Through these connections 

many products and services could be developed, from educational 

materials to artworks. 

In our university lies a rich ground for discourse. It's been said 

that the whole world is represented at San Francisco State University. 

Through computer aided conversations and organization, we can act 

with a greater understanding. "The goal of understanding is not purely 

intellectual. It is rather to provide the intellectual underpinning for 

responsible action."7 

Next StfP 

I m looking for support and participation on many levels. If you 

are knowledgeable or have an interest in computer networks, software 

design, databases, or inter-disciplinary projects, please contact me. 

Todd V. Erickson 
Graduate Student 
Inter-Arts Center 
(415)681-7025 
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