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Benchmarks, Standards, etc. 

I just described what I 
thi nk is a reaso nabl e ve rsion 
of the sta te of the art in small 
syste ms computi ng at th e low 
end in pri ce. Now, what can 
you expect out of the 
sup plie r of small syste ms 
products <t; that you can 
implement the benchmark 
capability ? Well , for one 
thin g, sooner or later every 
suppli e r will wa n t to 
demonstrate this ty pe of 
sys t e m wi th an edi t ing 
capabil ity. Note with care 
that I did not specify one iota 
of deta il about th e actual 
editor programs th emselves 
w h i c hi m pl e men t th e 
capability. I've hardl y limi ted 
the software people (or lack 
of same) at the kit comp anies 
to a p a rti c ul a r imple­
mentat ion. There will be 
plenty of room fo r vari ations 
on th e basic edi tor concept 
fro m su pplier to suppli er, in 
te rm s of m ee t ing t he 
benchmark req uirement. 

The o nl y supplier of kit 
computers wh o comes cl ose 
to demonstrat ing the under 
$1000 benchmark to my 
sa ti sfac ti o n is Sce lbi 
Com pu te r Co nsultin g in 
Mil fo rd, Conn. Their 8008 
o ri e nt e d sys t e m h as 
reasonably priced software 
li sted in their catalog for a 
tape editor program, and t he 
periphera ls/memory products 
they lis t look sufficient fo r 
this capability. (MITS: I get 
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Standardization is a must 
for the growth of this 
industry - both for the 
users of the equipmen t 
and the manufacturers. 

the impress ion that from 
your prices and ava il able 
printed data, your library of 
programs is o riented to the 
l arge r sys t ems whi c h 
imp I e me n t yo u r B AS I C 
in te rpreter. This puts th em 
out of the class of under 
$ 1000 compute r syste ms, 
alth ough you r new 6800 
system may be in the small 
co mput e r b e n c hm a rk 
c l ass ifi ca ti o n of t hi s 
edi torial.) 

As manufac turers send me 
ev i de nce (d ocumentati on, 
systems summaries , program 
li stings, etc. ) fo r the small 
sys tem s b e n c hm a r k 
capability, I'll report on them 
eith er in the edito ri als of 
BYTE or in review articles 
co mmis sio ne d f o r th at 
purpose. Readers can hel p 
p ro d th e s of tw a r e 
departme nts (o r lack of same) 
a t th e va ri o u s k it 
ma nufacturers by wri ting 
them to urge demonstration 
of b o th th e benchmark 
ca p a bili ty a nd to urge 
"bundling" of that valuable 
systems soft ware - th e editor 
- as part of the package of 
items wh ich comes wi th the 
computer. 

Comments on Kit 
Documentation: An Open 
Letter to Manufacturers 

Wh a t s ho uld re aders 
ex p ect f r o m a kit 
ma nufacturer? BYTE is 
certainly look ing into the 
vari ous kit products wi th the 
rev iewers' solderin g irons, 
pens and typewriters in hand, 
so we can pre sent a criti cal 
eva luation of th e ease (or lack 
thereof) of asse mbly of the 
pm ducts. Ju st so yo u won't 
h ave it spru ng on you 
with out wa rnin g, I thought a 

few comments on asse mbly 
m a nu a l s t a nd ar d s f o r 
revi ewing ki ts might help, and 
it will give our readers an idea 
of wh at to look fo r wh en 
they buy th ese products. For 
starte rs, let 's concentrate on 
the firs t documents the ki t 
builder has to come across -
the sy stem's assembly and 
h a rdw a r e c h ec k o u t 
documentation. 

Manufac tu re rs, be on your 
guard here l Microcomputers 
are compli cated pieces of 
eq uipm ent which cann ot 
to lerate mista kes in asse mbly 
if th e resu It is to be a 
f uncti o nal unit. Further, 
sinc e t he re is a fini te 
possibili ty of bad integrated 
circuits ge tting through your 
quality contro l procedures (if 
any), you had best make sure 
you can co unt upon your 
customers to di agnose any 
problems which might ari se. 
While you can assume an 
above average inte lli gence on 
the pa rt of your customers -
the readers of BYTE - you 
cannot assume a compl ete 
familiari ty with all th e deta il s 
of your sys tem. The burden 
of clear and understandable 
presentati on lies upon your 
should ers. The days of the 
two page descripti on of some 
di gital logic circui t being 
passed off as an assembly 
manual are over wh en it 
comes to microcomputers. 
Kit compu te r builders do not 
nee d the Heathkit overkill 
a ppr oac h to asse mbl y 
procedures, but th ey do need 
more th an a skeleton of a 
manual. Th ere is a balanced 
middle ground between the 
ex treme of mi nute deta il on 
one hand , and a bare circui t 
diagram wi th parts lis t on the 
oth er. Here are some of my 

thoughts on what a good 
ass e m bly a nd c heckout 
docum ent might contain . 

System Summary: A 
desCl"ip t ion of the over-a ll 
design of your produ ct, and 
where the par ti cular uni t 
being asse mbled fits into 
th at des ign. 

Complete Schematics: The 
need fo r these goes wi thout 
sayin g. 

Parts Lists: Speci fy what 
you think you ship , and 
stick to it as cl ose Iy as 
possible. The use r can check 
it off and pick up errors . 

Rec ommended Assembly 
Sequences: Give a fairl y 
d e t a il ed se q ue nce of 
assembl y, more than "stu ff 
PC boards," "so Ider" then 
" ch ec k o u t." A s a 
manu facturer you should 
assemble the kit at least 
once yourself whil e taking 
no tes on paper or magnetic 
t a p e . In a n y g ive n 
mech anical and elec tri cal 
assembl y des ign , there is 
bound to be an optim al 
sequence of steps - being 
close to it you shou Id be 
a bl e to gi ve a good 
a pp rox im at io n o f the 
optimum. The assembly 
s equ en c e s h o uld be 
sp eci fie d with suff icient 
detail - pictures where 
necessary so that an 
inte lli ge nt rea de r can 
reprodu ce it. 

Checlwut Sequences And 
Self-Test: Th ought should 
be given to the sequence of 
procedu res needed to veri fy 
the operation of th e ki t 
once it is assembled. Do not 
under any circumstances 
l e av e y our ch ec ko ut 
procedures to a stricLl y 
"nominal" course. I can 
predic t that soo ner or later 
some of yo ur custo mers will 
find common glitches in 
assembl y. Gi ve a few side 
branches in the checko ut 
procedu res for comm on Iy 
occu rr ing pro blems. " Ah ," 
you pro test , "but I don't 



know what the problems 
are'" Well , why not 
institute an in-house contest 
among your engineers called 
BUGDEBUG : Have one 
fellow go to a prototype 
and intentionally introduce 
a bug, then have his 
compatriot without 
advance knowledge - get 
that machine and figure out 
what is wrong while taking 
notes on his methods of 
deducing the error. 

Use of the Computer as a 
Debugging Tool: Above all, 
concentrate on getti ng the 
CPU up first in your 
procedures, so that it can be 
used as a debugging tool by 
the fellow who has no 
oscilloscope. Think about 
the computer as a debugger, 
and burn some hardware 
debugging routines into 
your ROMs. 

I present these thoughts as 
a constructive input to all 
manufacturers and as 
information for readers to use 
in the evaluation of your 
products. I predict that the 
manufacturers who do the 
best job documenting their 
kits will be the ones who 
prosper the most in the long 
run. 

Standardization 
As mentioned in 

describing the small systems 
benchmark, the idea of a 
home computer system is 
best implemented with 
modularity. This brings up 
the question of 
standardization of interfaces, 
since one of the most obvious 
areas of modularity is in the 
choice of peripheral devices 
for a system. What are 
standards, and whom do they 
serve? 
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Assemble your own electronic 
Ping-Pong unit tha t clips onto 
any TV set. It 's easy. Complete 
plans, PIC boards, preassembled 
and tes ted board or finish ed 
units ... take your choice. Our 
designs include cha llenging ball 
play. a computer· control paddle 
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I for automatic play. specia l sound 

effects and eyen on-screen scoring! I 
Build the basic unit for abollt $40. 

Send 51.00 '"fundablel fo, sche· I 
I 
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BYTE will editorially 
support any equipment 
that meets industry 
standards, however those 
standards are defined. 

A standard is an agreement 
de facto or by ex plicit 

choice of particip ants - upon 
a common set of parameters 
for some aspect of 
tech nology . I n the home 
computer field, the de facto 
standard of character data is 
adopted without question 
from the computer industry 
at large - ASCII (Baudot 
Teletype interfaces use 
obsolete equipment and are 
viewed as an exception to be 
specially programmed). There 
is, however, a strong need for 
additional standardization in 
two areas, one of which I'll 
ta lk abo ut in some detail 
now. These are the areas of 
peripheral interconnection to 
processors and the audio 
cassette data interchange 
standard. Work upon the 
interface standardization 
problem has already begun 
under the leadership of Bill 
Godbout in Oakland, Calif. 
Bill has been in and around 
the computer industry for a 
long time (he worked for IBM 
when IBM was anything but a 
giant in the fie ld) and 
appreciates well the shot in 
the arm competition can give 
the development of a new 
area. By hav ing plug 
standards, we can avoid 
arbitrary restrictruns on entry 
into the fi eld, thereby 
expanding the choices users 
have and giving incentives to 
the innovative and creative 
pro ducers of personal 
computing products. With a 
peripheral standard for the 
industry, the inventor of "EI 
Neato Peripheral #367" only 
has to worry about one 
interface, and can enhance 
the value of Bill Godbout's 
computer systems, as well as 
Sphere, MITS, SWTPC, RGS, 
Scelbi and yet unheard of 
products. 

I n California, there already 
have been several informal 

standards meetings among 
industry repres e nt atives, 
according to Bill in a phone 
conversation recently . .. a 
trend which we at BYTE 
want to see continuing. 

As a step in a second 
direction - aud io cassette 
standards BYTE is 
sponsoring an audio cassette 
standardization conference 
on November 7 and 8 in 
Kansas City, Kansas (see the 
announcement in this issue). 
Th e purpose of this 
conference is to act as an 
information exchange among 
the various manufacturers 
an d users, and to hear 
arguments on the relative 
merits of various systems for 
audio recording of digital 
data. The main argument in 
favor of the audio standard 
concept whatever 
technically competent system 
or systems are chosen - is so 
that the various users of small 
comput ers can freely 
communicate with one 
another by passing data tapes 
back and forth. We need a 
universal audio standard so 
that Joe Smyly in Podunk 
Hollow, Kentucky, can 
record his thoughts on tape 
and send them to his friend 
Fred Oberheimer in San 
Francisco, where Fred can 
disp lay the message on his 
own computer's data screens 
or hard copy outputs. 

Once a standard has been 
agreed upon you may be sure 
that BYTE will do all it can 
to encourage manufacturers 
to adhere to th is standard and 
to pub li sh articles explaining 
the systems involved, the 
hardware which will work 
wit hit, a nd soft ware 
in v 0 I v e d . S h 0 u Ids 0 me 
al ternatives be proposed 
which seem of value , BYTE 
wi ll encourage their 
investigation and evaluation . 
But once a standard has been 
set , it will take some 
powerful improvements to 
warrant basic changes. 

Carl Helmers 
Editor, BYTE 


