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what cart be dorre i rr t h is dorm in.

c) There shc:i-t1.d  be  cm1 ine h e l p  a v a i l a b l e
a t a u s e r s e l e c t a b l e l e v e l IZI f
ccmpleteness~ i-eve 1 a CC’U ld be  exper t
l e v e l w i t h  minima3. prompt  irq; lC?Vd 3

CCIU 1 d be def i rted as rmvi ce l e v e l with
t h e quarlt  i ty of h e l p giver4availaMe
cmrrespcmd  i rig 1 y g?-eat  et-.

PERFORWWCE--

a) The system s;hcm  1 d u t i l i z e  a hig3
per-f cmimrlce rinderos  that iA i I! i ze s t a b l e
i rrt erna 1 tryst  a 1 ccmt ro 1 1 ed c 3. oc k
generat clt-sj, Q gcmd choice i  s the &rG’?  UB
farni ly af rrraderns;, T h e s e  LSX devices do
riot riot req 1.4 i r-e e i t h e r i ri i t i a 3 Q 1%
per i cld i c ca 1 i brat i cm.

b) Even more  exci t i ng 1 y, these modems may
be switched from 12863 baud to 3Q18 ba isd
0 pera t i clri unde r ClmpI-tt er ccIrit ro 1 o r
rnavfualJy  v i a  a  simple tclgyl.e s w i t c h !

c 1 Wmt her advantage elf t h e  7’3f.8 fami Zy
of rmdems i  s t h a t  t h e y per f cmrl w e l l
wi thout  the  necess i ty  c# exteerva1  act  j.ve
analog co- d i g i t a l  filterirtg.

U S E R  EXTENSIUN MD MCIDIFICtiTJQN--

a) Because t h e appl icat icm code is rmt
e f fect ive ly  h idder t in EPRCIM  ar id  segmer:ts
ctf cmmertt  ed source code  wi 3 1 be made
a v a i l a b l e , t h e  rtmderately  scqzhist  icateci
u s e r  may customize t h e  u s e r  i n t e r f a c e  a t
w i l l . T h i s  i s important when  a USer’

wishes  to handle m e s s a g e s  i n  a s p e c i f i c
predef i ned f o r m a t (such a s an KS
messages > m TCWIP network funct icms
could be included as a true amateur
network evolves- Ut her eriv i rem-tent  s cm\ 1 d
be created for d i f fep-ent  purp~~ses.

b) The system interface U3TCE)  code st i 11
i s o l a t e s t h e  u s e r  from t h e  v a g a r i e s of
t h e hardware operat i cari. This we1 3-
dc~curnent ed f i rrnware shcmld  eriable t h e
prrJgrartmer w i 2; hcmt art e l e c t r i c a l
eri g i neer i rl g bat kgrmmd t cl e f f e c t i v e l y
u t i l i z e  t h e  p a c k e t  i n t e r f a c e .

The init ialt goa 1 of this
des i gri/devel  opnrerit prcq ect W&l?5 t I:1
prov ide  a  s i m p l e , i nex pens i ve means t 61
adapt my Kay pr-13 118 ccmlput er syst em 811;  ct
packet rad in. T h e  Kaypvo is a rmde~~at  e
pm-f omiance packaged CF’PI syst em
ut i 1 iring early-88’  s teChrmTGqy. It is
t h e l a t t e r of a f 2 ne 1 i ne aIf cm3 p I..!  t 435
s t a r t  irig w i t h  t h e  Ferquscm  Bi g Board  and
t h e Xerox  8233  (of p a c k e t  t-ad in farm? ! i ,
FtS such, i t 5 CF’U  is the ZEN?
microprocessor  arid i t s bils  is ccmpat  i b.‘e
w i t h  t h e  288 family  of p e r i p h e r a l  chipsI
Mcls t import ant 1 y, i t  ccmtains  t h e ZEm
SICI chip. The cm boat-d sxu, wherl
pr%cipetQy  init ial iced, i s  c a p a b l e  of S3.L
(i. 42.  ‘I packet 1 open-at  ion w i t h a m i ri i 93 iu1 rfst
of e x t e r n a l  circuit~~y (the Z8Vr  arId SixI)
ccm bo f co--m t h e  b a s i s  ef t h e  TWR TNCZ
and i t s many cl cmes for those sf ~I:IIJ W~CI
s t i l l have doubts about i t s pack.et
capabi 1 ity).

kfhY cl idr? t X 3 u s t  pco-chase  a TMx2
and US@ t h e  Kayprcl  a s art intell  i gent
t em-t i na 3 ? Because  I :

a) The TNCi? or 8rle of its many cl cm33 was
r u t  y e t  a v a i l a b l e  tqheri t h i s  prcgect was
started m

b) I f e l t  (and s t i l l  f e e l )  t h a t  t h e use
of a ‘1 rea 1 ‘8 ccmiput  et- a5 a t em i rm 1
emu1 at or i 5 a waste elf resources. T h i s
is evert mm-e true when the hast conlput  ev%
cclrttairis a  Z8@ a n d  ZEK!‘+SIU,  the b a s i s  of
t h e  TIN2 I  a s k , “ W h y  rtct 2 u s t  buy or“
b u i l d  a termina l  capab le  of high b A 1.~ d
r a t e cl per-at i ori arid s t a n d a r d 8&3X2%-

disp lay?“ .

c) The rmdern in t h e  TWR k i t s  u s e s the
superaririuat  ed, r e l a t i v e l y 1 ow-
per fo rmance  2E%36/C?211  chips ; t heref co-e9
it must be ca 1 i brat ed f requerit  ly and i s
s u s c e p t i b l e  t o t erii  pera t ure i rtd uced
d r i f t .

cl) The software  fcllr the  T N C  i s  h idden in
prcms ( f irniware) ‘I uridocurnerit  ed, and
t heref m-e ricl t r2asi ly mod i f i ed cw
extended .

e) The r i c h CFVM  eriv i rmmertt i s ricl t
d i r e c t l y a v a i l a b l e  for use i n f i l e
t r a n s f e r s , s p l i t 5creen disp lays , arid
ex t ended csrnrmnd process i rfg arid 1 oq y i ng .

f) x wanted t cl leave open the opt i clri t C’
a d a p t  t h e  c o n c e p t s  d e v e l o p e d  for- t h e  Z&38
urider CFVM to cd her p’tmcecssor5 and
operat ing  systems for advanced  TNCs and
net war  k ccmt ml 1 et-s.

g)The T N C  f i r m w a r e  i s urtembell ished,
T h e r e are rm d i agnost  ic modes, no he1 p
modes, nor i s menu dri vert opemt i on
avai lable.
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U St at 1-1s  Repcirt WI
Packet Master S?st em

the.

I have devel clped and have been
running a e x p e r i m e n t a l  vemmm mf t he
PacketMaster system fair the Xerclx 82121
and t h e KdS/pY+C’ 1 ine of c 12 rr1  p 1-t t e Y 5
( h e r e a f t e r t cc be WciwrI as tit-e
PacketMaster-820 and the Packet Master-
KaYPro, r e s p e c t i v e l y )  m T h e  program i s
0 f a few t hcmsand  1 i rles of FI~O  cl t.t  II. at- i z ed
Z8rz1  assembly  code exeeut:  ing under CF’mL
The add i t i cma 1 hap-d ware is ccms i st Cj iJ f
an exter-rml am73 la- based rflclc? em and
NRZ/NRZI ccmver5  i cm c i r--2  u i t t-y m
F’hysical ly, i t i s  s i m p l y  a  bcmt-d that
cizirmect 5 t ci cme of the se?% i al pm+ 5.

The system as i t  rmw e x i s t s  i s  alsct
ccmpat  i b 1 e wntih the Ferquscm  Ej.2 Boar-c:i
ccmput  er 1 ine s i nce t h e Xerox EL?@,
Kaypm, and Big Em3rd a\Te al i C1cExG?iy
r e l a t e d . It i s  p r o b a b l y pcesi  b l e  tc(
adapt t h e s y 5 t e rli t o  ariy CFVM CcJR~pL1t  er“,
with a Z88 and a Z8Q-SIO cxv*trlecA  ed t cl
allow t h e  use of rmde  2 intermqtsFj.

~WQILW3ILITY
!zlf t he Packet Master Cyst em

I f  yw-1 are i n t e r e s t e d  in incv-easing
,t he Packet I. fl. C’ f yc’ ur ccmput  er b y
ificmrt  i ng t he Packet Master syst em cm ycmr
W/M c i r DQS romp  1-1 t er send a s. Ft.  s. E.
Ibusiness s i z e d enve  I tqe t 0 ri7  e fC2r
c u r r e n t i nf cwrnat  i cm. Give roe at least a
curS6ry descr- i pt i cm 0 f y iI I_(  I-’ c ci n-1 13 LI t e r’
system so 1 can det etm i me the
,sppl  icable irlfctrrnat icm tcl send yc~u  ! -p-+~
43x t erna 1 rmdem bcmt-d i s  b e i n g  1  ayed-mut
p r e s e n t l y  W/86;), a n d  should b e  a v a i  lablu
sci  cm. U s  I  d e s c r i b e  in the  next ( f i n a l )
5ec t i cm of t h i s paper-., I a l-11 a ?. so
wco-king, along with soroe cc4 1 eagues, ‘3 rl

an IBM-PC p a c k e t ;  i n t e r f a c e .

Ul t hsugh t; he CWM env i ~~cmerut. was
u s e f u l  a n d  a d e q u a t e  tcl d e v e l o p  and a p p l y
I3uch a  p a c k e t  s y s t e m , better choices  are
17 0 w a v a i l a b l e . Namely, t h e  rr:assive!,y
popular IBM-PC and its royr-i ad cl ones ard
cxmpat  i bless t h a t rur1 one of t h e hi a rl y
fl avcws  of DE; i s pmbably t h e rflcls  t
mtel 1 igent choice today. IUI fact,  CF/Pl
its a progerti t or of DOS 4 the other  st tmrq
ii nf 1 uerlce cl rf DOS is Eel1 L a b ’ s we1 1-e
11 cwed UN1 X operat i ng system. Ull t h e
deve  1 crprnerlt tcmls of W/M (asseroblet5s,
Ii i brar ians, 1 i nkers, debugger~s) a r e
ava i l ab le  u n d e r  D O S . Theit- f w& icwl  is
genera 1 1 y extended because  cirte  o f the
nlaJor  1 iroitat  ions of W/M arId the ZEN+-*
t h e 6 4 K  a d d r e s s i n g  1 imi t a t  ior1 of the
EiYSt em i s el iroinated. MCWE?
funct i cma 1 it y, speed, and i nt e l 1. i gerlce
may be bui It into t hese prmg rams  becaus@
crf t h e  s i m p l e  f a c t  t h a t  t h e r e  i s  up to
18x more  s p a c e  a v a i l a b l e  few them t o  run
C:W~  a f ul 1 y endowed FC ! This  makes high
level language progr~arm  i rig a Yea 1

pcissi  bi 1 i ty whenever- c;peed  of execut icm
i s rmt  a maJ cw ccmxwn. It is a Z way5
pclssi ble t 0 1 i n k. h i g h l e v e l larquage
rout i nes t o  a s s e m b l y  1arIguage t’G I..i  t i nf25

t h a t perf clrrn t irne-cvit icaJ f ~11 ri c t i (3 r-1  5 (I
The 5 k. i 1 1 f u 1 I_: 5 a g e IZ~  f’ a s t r- 1-1  c t u v ccl t-1 .i. g h
l eve l 1 arq uage ( EG  X d FII p 3. E’ : t h e 0
progt~arm  i rtg larq~~3ge) with r~eascmab  1 E?
c a r e in ccmment  ing rest,~?-ts  in cede that.
is rn u c h e a s i e r t 0 cmlpreherrd ard
rncidify/exterld.

T h e F u t 1-t rq e :
The Packet  Master -PC

T h  ek3efcoTe,  I i n t e n d  to a d a p t t he
PacketMaster ccmzept t ‘3 nos rli a 41: h i r~ E 5

( t h e IErM-PC, PC/XT, a n d  i t s  legion cif
clcmes  arId cimpat  ible:s) aft,,, t h e rr’r  cl d e WI
and scgf t war-e have been p’m3vfm  i rl field
test i rig u 5 i rt g X et- cf x A2fis. a G?
Packet Master-PC w j. 1 1 cmns :i S? WF a c? t-l e a )3
a n d  s i m p l e  p l u g - i n  bmtrqd fog tt.7~  f’C wi.(;!~
an aut cc-ccmf i gur-a b I e E{ I CE i rut er+ace. 0 f
ccarse t h e

&,a1 it:y,
SC1 f t wat-,C? rlece5sary f 0 )’ a

high user fr i erfd 1 y i r-d et-face
w i  1 1  b e  incll,tded in the system  t3~2;~td1,y!~:
t h e packet set-v i ces t h a t are mm
avai 1abXe urd er CWM to L)OS. D i r e c t
BIOS calls will be available to mcd i f y
t h e s t a t e of t h e  p a c k e t  I  /O systtm and
2; cl tr~ansrn i t and r-\ece i ve packet s fclr- t h E?
advanced  user.

I have br-iefly related scme of my
t h cl 1-1 g h t s cm second genet-at  I. cm t r~cs and
the advancements embed  i ed i  r9 them. The
P a c k e t M a s t e r -  and Pack&Master-Kaypro
are a r e a l i t y . Qnd by a scm42wWat
cfbscure  and c i r-c14  i t c4,~s nttr_lt e, ;r? f lexiW&:
packet env i r-mment f cl t’ t he I EW-PC will
5 CI  13 rl be a rzea j. i t y, t m:I !

i5.43



CSPPEND I X

7910s
The C)m7318  i 5 an LSI modem ch i p Capable
I=rf lx&h S@@ and 1 i331211 baud c~pe:ra t i cm
5electable v i a 4 input 3 ines to the
chip. The d ua Z baud r a t e opt i CJrf i s
h i g h l y advantageous when s h i f t i n g
b e t w e e n  hf c~peration ( w h e r e  3l;lrrd  ix~.d is
t h e rmximum baud  n3te a l  hwed) and v h f
(where 133izc  b a u d  i s t h e riOrrI1)  * Its
ot her- rnag cw a d v a n t a g e  i s  t h a t  i s  crystal
ccmt rol led arid t b us needs rlcj init i&i
ca 1 i brat i on cw add tmt ment s dcwi nq rmwa  I
clperat ion. It is riot r-few t (3 ama t E?ur
radio--  i t  i s used  in the K3nt txtrr  i cs
Packet Ccmmurii  cat 61”. I t 5  ot?iginal.  h.i.t$7
p r i c e (now drclpping)  and a  f a i r armtlYI’ti
C@ f q u i r k i n e s s  in cqerat i cm, and J Ll 5 t;
p l a i n inert i a may have d i scxxtraged t h e
TUF’R grc~up frcm d e s i g n i n g  i t  intc~ their?
prod uct s. C)nce these init ial h LWd 3 es
are overccme the Rx73  18 proves t cf be an
excel lent ‘I high perf comar~ce  c!mi Ge a9
the b a s i s far a mod em w i t h CJ Ll t t he
req u i rernent o f ariy ex t erna 1 a c t i v e
f i U3zwiriq.

descr i pt i cm cff current
Packet Master cyst en’r soft ware

paklibs
1 i brary module for PCP-- ccmt a i ns s i x
rcut i rie5 necessary f cw the clpet-at i co-l of
t h e  FCF#

the 3i brary routines in pakl i  b are--
dispackr
packet disassembly rc~ut irle
nrmaddz
r e c e i v e b u f f e r add?-ess rmrrff a 11. i z a t i cm
rout ine

asspackt
packet assembly rout irfe
cmdprcr
ccmnand  process i rq rout i ne
statexz
rout i ne that u5eti  a s t a t e t a b l e
represent i wf cj f UX -7 cm c%J level S: ta
determine t re ) act i cms i m r e s p o n s e t 0
exterrfal s t imul i . St imul i Ulay be
rece ived packet sg ccmmarld  5 f rem the
user, or t i rnesut  5 elf Tf. ‘I 72, at- T3 a5
defined in RX, 25 prch cmA dcomerh  s,
basspackr
auxi  1 iary packet assembly rout ine
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