




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































unl ike d igitizing a sound, which requires a lor ofband­

widrh. Of course, the big d ifference is that M l D l fi les 

do nor comain any music.1l sounds; the synthesizer 

provides that information. That also means thar you 

need a M !DI-c.1pable keyboard or application ro play 

back the music. 

New Instrument For Purl: 

rl Best Synthesizer 

Category: I Reed 

Instrum ent: I Alto Sou 

In I'" In I H! In I !HI n I !HI nIH! I 
(About...) ( Con eel ) (~J 

One problem of the original M IDI specification is 

that while it contains the patch numbers used in the 

song, d iffe rent keyboards use the same parch number 

for differenr instruments. Parch 3 can be a piano on 

one synthesizer, a gui ta r on another. This means rhar 
unexpected results (rhar is, noise) could be heard if a 

M IDI fi le was played back on a different keyboard 

from rhe one on which it was created. 

The development of General MIDI addressed this 
problem. General M !D f insrrumems assign specifi c 

sounds ro specific parch I D numbers. T his means chat 
a M IDI fi le created using one General MID I key­

board will play correctly on another. 

Connecting a keyboard ro a Macinrosh requi res a spe­
cial M l D I cable that con necrs ro rhe serial porr of the 

Macin tosh and rhe MIDI plug in synthesizer. 

Sequencing software runs on the com purer, records, 
and chen plays back M I D l files. Sequencing sofnvare 

usua lly requires a M l D l keyboard ro be am ched ro 
the computer, bur that is nor always the c.1sc. Some 

sequencing sofnvare h:~s been released with their own 
parches (sou nd files) that play back rhe M ID I fi le 
through the computer sound hardware. Obviously, 
there are limitations ro rhe quality of rhe sound­

specifically rhe quality of che parches, rhe qua lity of 

rhe sound hardware in rhe computer, and the speak­
ers through which ir is played. 

MIDI 

Apple has developed some System sofl:'l'larc to help 

users work wirh M IDI files. The M IDI Manager is 

System sofl:'l'lare for handling communications be­
tween M I D l insuumencs and rhe computer. T he 

M ID I Manager comes with three parts: rhe Apple 
M ID I Driver, Parch Bay, and MIDI Manager. Al­

though Apple intended M ID I Manager ro help soft­
ware developers, nor all developers decided co use ir; 

M ID I Manager was said ro perform poorly compared 
ro dedicated softw are. 

Apple recently added new support for M IDI within 

Q uickT ime. Apple licensed a collection of parches 
(synthesized insrrumems) from Roland and included 

them in the QuickTime Musical Instruments Ex­
tension. M I Dl files can be opened wirhin any appli­

cation rhar opens QuickTimt: files, and rhe conver­

sion p rocess is very similar ro converting a CD audio 
file ro a Quick Time movie. 

To convert M IDI to a Q u ickTime fi le choose Open, 

from an application, such as MoviePiayer, and select 

the MID I file. If rhe M ID I fi le came from a non­

Macintosh computer, you might have to change the 

ftle type ro "M ID I" using a program such as ResEdit. 
Then, rhe O pen butron changes ro Convert. C hoose 

Convert and rhe software asks you ro name the new 

movie fi le. C lick the Options burron and you arc pre­

senred wirh a lisr of the parches used in the M IDI 

file. You can click a parch and click the Instrument 
burton ro see a list of rhe synthesized sounds con­

rained in the Q uick T ime Musical lnsrrumenrs Ex­
tension. Note char all the General MIDI parches are 
lisred , bur nor all of the parches are available (those 

rhar aren'r available are italicized). 

Afrer serring up the conversion, click C lose and con­

vert the file ro rhe Quick Time format. Nore that the 
convened file still does nor contain any actual audio 

information, and is only a couple of kilobytes larger 
than rhe o riginal MID I file. W hen the file is played, 

you must have rhe Q uickTime Musical Instruments 
and Q uickTimc extensions installed. Also , rhe qual­
icy of rhe playback does nor march char possible with 
a separate synthesizer. 

M ID I is popular with musicians, bur despite irs small 
size and convenience, has nor proved popular with 

mul rimed in producers. This is mosdy because of rhe 



MIDI 

requirements fo r special hardware to p roduce really 

good-quality sound. Macromedia acrually removed 

suppo rt for playing MIDI files fro m Director when 

ir upgraded ir from 3.0 to 4 .0 T here is an Xrra fo r 

Direcror 5.0 available from Yamaha. T his decision may 

have been prompred by rhe addition of M IDI sup­

port within Q uickT ime. 

Web: http:l/www.midifarm.comt 

See Also 
Q uick Time; Sound Digitizing 

MIDI Manager, See MIDI 

MIDI Translator II 
A cable for connecting a Macintosh to mul tiple MIDI 

devices. The cable anaches ro rhe Macintosh se rial or 

p rimer po rt, and includes one M ID I in and rhree 

MI D I our plugs. No power supply is required. 

O pcode Systems 
Fax: (41 5) 856-3332 
Pho ne: ( 415) 856-3333 
\'V'eb: http:l/www.opcode.com 

See Also 
MIDI 

Might & Magic: World of Xeen 
Trad irional Role Playing Games (RPGs) for rhe Mac 

are few and fa r between. Recent addirio ns ro rhe line­

up, like Curse of Dragor from Domark are a wel­

come sighr, bu t don't really push the technology fa r 

eno ugh to please hard core RPG lovers. If you do n't 

like playing in rhe online MUDs, the best game to 

check out is Might & Magic. Composed of rwo sepa­

ra re DOS rides, rhe port of C louds o f Xeen and 

Darkside of Xeen as World of Xeen is sri II rhe besr 

Mac RPG around. In M ighr & Magic, you wander 

the land of Xeen, mking on quests a nd advenrures 

depending on where you roam . O f course, along rhe 

way, you encounrer more than a hund red assorred 

monsrers rhat you must defeat in order to progress. 

In the traditio n of Dungeons & Dragons style gam­

ing, you choose your characrers and parties in various 

tnns. 

As in most advanced RPGs, reading rhe manual care­

fully is necessary for figuring out which rype of char­

acrer is worth creating, buc if you are a rrue D&D 

fa n, you're probably used to all rhar tech nical paper­

work and won'r be bothered. If you're a begin ning 

gamer who wants somerhing easier ro srarr wirh , you 

mighr want to rry an easier ririe like Dungeon Mas­

ter II fi rsr. Al rhough Dungeon Masrer may be a lirde 

roo basic for advanced players, it is srill a good RPG . 

New Might & Magic rides are released several ri mes a 

year. 

See Also 
Ad ven ture Gam es; C urse of Dragor; Dungeon Mas­

ter II ; Role-Playing Games 

Millie's Math House 
T his is one of several rides fi·om Ed mark's Early Learn­

ing Ho use seri es. Targered fo r ve ry you ng children, 

ages 2-5, ir reaches counting skills •. parrern recogn i­

tion, and some very basic geometry. The an imated 

characrers are cure, bur rhe constantly repeared in­

srrucrions ger annoyi ng afrer rhe fi rsr few minures. 

Some of rhe acriviries, such as rhe geometric game, 

have severa l levels of ski ll. 

T he object of rhis exercise is co learn the names of the 

geomerric shapes. Frank Lloyd Mouse will ask for the 

parts he needs ro build things. T he child musr cl ick 

the appropriate shape to place iron the board. C lick­

ing rhe mo re compl icated blueprints sets up more 

complex parrerns for the child ro fi ll in , wi th more 

kinds and sizes of blocks. O ther acriviries incl ude fir­

ring shoes co cri tters with big, small , or medium feet, 

counting and adding objects wirh Dorothy Duck, and 

decoraring cookies wirh rhe number of jelly beans 

requesred by H arley H o rse. The booklets rhar come 

wirh rhe programs include suggesrions for "Togerher 

T ime" acri viries fo r parenr and ch ild ro share. 

See Also 
Software, Educational, K-6 



MIME Type 
A standard way of identi fyi ng a file so client software 

can identi fy and process it. O ften encoumered on fi les 

downloaded from the Internet or World Wide Web. 

MIME stands for Jv!ultipurpose i nternet Mail Exten­
sions. MIME is a standard on the Internet that allows 

the transmission of a wide variety of different kinds 

of files via email; ir allows you to send not only text 

fi les, but sounds, images, and software, among ocher 

things. 

W hen, behind the scenes, a client such as Netscape 

Navigator requests a fi le from a Web server, many 

servers include rhe file's MIME type as part of the 

package that contains the fi le. Netscape uses MIME 
to determine what to do with the fi le. I fit's an HTTP 

page, text, o r a GIF or JPEG file, Nerscape handles 

the file. lf not, Netscape attempts to pass the file to a 

helper application. 

MIME types are divided into broad categories such 
as "image," "audio," "video," and "applications." There 

are di ffe rences between the files in a single MIME 
type. For example, the "application" type includes both 

PostScript files (essentially programs for controlling 

imaging equipment) and Stuffit files (compressed 
versions of files of any type) . The o nly thing that 

PostScript and Stufflt files really have in common is 

their M IM E rype designation. 

MIME rypes are further divided into subtypes, which 
categorize single, particular kinds of documents, like 

G IFs (a type of picture) or AIFFs (a type of sound). 

These subtypes are more practical: all GIFs are very 
similar in format, and a program that can read one 

fi le of a subtype can usually read all fi les of a subtype, 

alrhough so metimes not very well. For example, 

Photoshop can open both GIF and G IF89 fi les, but 

Photoshop can't take advantage of the transparent 
pixels that d istinguish G lF89s from garden variety 

G IFs. 

Netscape, fo r instance, main tains a list of MIME types 
and specific.1tions for how to process each one it en­
counters on the Internet. The following table lists set­

tings a user can specify to control how Netscape uses 

MIME types. 

Mind Castle -
Netscape MIME Types 

Type 

image/GIF 

Application 

Action 

Extensions 

Purpose 

Signifies a file of type " image" 

and subtype "GIF." 

Indicates the application ro 
which a parricular MIME 

subtype is passed. 

Controls the relationship 

between Netscape and the 

helper application- whether 

th e helper application runs 

independently ofNerscape or 

uses the Netscape window to 
display the fi le. 

Is a backup system for C.'ltego­

rizing files when the Web server 

doesn't provide a MIME type 

with a file. 

A file named on a Web server with a given sub type's 

extension at the end of irs name is treated as a mem­
ber of the subtype; for example, Netsc.1pe knows that 

the fi le Picture.gif is an lmage/GIF, even if the server 

did not designate the MIME type when the file was 

transferred. 

See Also 
AIFF; Compressing Files; GIF;. Helper Applications, 

\Veb; Hy.perText Transport Protocol; Imernet; JPEG; 
MIDI ; Netscape Navigator; Server Srufflt Expander; 

Web Browser; World W ide Web 

Mind Castle 
Sub-tided "the Spell of th e Word W izard," this pro­

gram plays like a game, but gives your vocabulary a 

pretty good workout in th e process. You starr on the 
rap floor of the wizard 's casrle, earning clues to find 
the password that will let you go ro the nex t level. 
Your goal, of course, is ro escape before the wizard 

turns you inro a frog. To eaJn the clue, you must 

choose the right words to complete sentences the 
wiza rd's assistant tests you witl1. Each correct sentence 



Mind Castle 

earns you a lecrer, which either is parr of the passwo rd 

or elim inates o ne that you might guess. 

There are about 600 di fferent words in the game. T hey 

are chosen at ra ndom, bur your chances of seeing the 

same words increase drastically if you play more rhan 

o nce. There's no way to add more words, un fonu­

narely. If there were, it would be an excellent ski ll­

build ing program. As it is, the game is as m uch a race 

against rime as a rest o f word defi n itions. Srill , ir's 

fun , and the randomness helps give kids who m ighr 

nor be as pro ficien t wi th words an equal chance to 

W ll1 . 

See Also 
Software, Ed ucatio na l, Adult; Sofi:ware, Ed ucational, 

K-6 ; Software, Educational, G rades 7- 12 

Mind Your Own Business, See 

MYOB 

Mindy, See Dylan 

Mini CAD 
As o ne of rhe popular CAD options fo r p rofessionals, 

GraphSoft's MiniCAD offers fu ll-featured integrated 

industry solutions for C AD users. T he Resource pal­

erre conta ins thousands of items in rhe Design and 

Drafting Toolki t (symbols, macros, parame tric 

commands, darabase records, worksheets, and harch 

patterns). New palertes and tools have replaced rhe 

commands of ea rl ier MiniC AD ve rsions, and ex ten­

sive modificatio ns have been made to rhe in rerf.1ce to 

enhance clarity and to fu rther com ply with ind ustry 

standards. 

Dimensioning D imens ioning is o ffered fo r con­

strained horizontal and verr ical formats, constrained 

chains, constrained baseline, o rdinates, cenrermark, 

d iametrical/radial, angular, with the inclusio n of up­

per/lower d imensioning limits where des ired. T he 

d imension standards are customizable as far as text 

position ing and alignmen t, tolerance sizing, and text 

rotatio n. A full D imensio n 1 nfo palerre is ava ilable 

fo r editing all dimens ion info rmation in the draw­

ing, with supporr fo r the following dimensioning stan­

dards: Arch, ANS I, BS I, D IN, ISO, JIS, and SlA. 
Customized d imensioning standards can also be added 

by the user. 

30 Options C learly articulated commands in the 3 D 

menu offe r a list of the following scul pting, render­

ing and viewing options: C reating Linked b yers (a 

layers option as in Photoshop), Extrude/Multip le 

Extrude/Sweep (3 D object creati? n tools), Conver­

sion ro Mesh or Polygonal objecrs, Move/Ro tate rhe 

working plane, C utting 2D/3D Sections, and rorar­

ing the 3 D ''iew. Al l standard o rthogonal 3D views 

are supported and sclecrable, and exacting perspec­

t ives can be set. In addirio n co orthogonal and per­

spective p rojectio ns, M in iCAD supports Obliq ue 

Cavalier 30 and 45 degree, and O blique Cabinet 30 

and 45 degree views (f1milai r rerms to CAD users). 

Rendering oprio ns include Wireframe, Q uick, Solid, 

Shaded Solid, Shaded No-Lines, Fi nal Shaded Solid, 

and f- inal H idden Line. 

Text M in iCAD follows all o f the expecred Mac stan­

dards fo r rexr insertio n and font accessibi li1y, and adds 

spacing and case com mands. Text blocks o n the page 

can be scaled and moved inro posicion. MiniCAD 

scene files can also be exported as rexr files, and rexr 

scene fi les can be im ported inro MiniCAD. A specia l 

command translates any True Type font inro a polyline 

object (making the rext object suitable for editing). 

T his makes it easy ro create full 3 D rexr objects in 

M iniC AD. TrueType font fil es contain all of the nec­

essary 13czier curve clara ro make chis translation pos­

sible. 

Symbol Library MiniCAD allows rhe user ro select 

from a lise of possible overlay modes: Srandard, AEC, 

C ivil , Cross Stitch, Electrical, Mechanical , Terrain 

Modeler, and Toolkit. Each of these modes has sepa­

rate sy mbol lib rari es char provide symbol support, as 

for example rhe standard cross-hatching techniq ues 

used ro rep resent materials in char specific overlay. 

Import/Export C larisCAD users should note rhat 

Min iCA D offers complete rranslario n capab il ities 

fro m C larisCAD docu ments. T he Export fo rmats 

supporred include PIC [, EPS, DXJ:,Text, Q uickDraw 



3 D , Rend e rman, Worksheet, D ata Base, and 
Quickrime Movie. The lmporr formats supported are 

PICT, P!CT as picture (for tracing), EPSF, DXF, Texr, 

and W'orksheer. 

Animation MiniCAD has ve ry powerful animation 

capabil ities , allowing you to create path animations 
that function as virtual reality walk-throughs of any 

3D model. T he ins tructional C D guides you through 

each step of rhe process. T he animations are user con­

trolled as fa r as frame rare and keyframe settings, and 

complex camera interaction; can be programmed. 

Rendering Options MiniCAD has a list of pre,·iew 

rendering modes from wireframe and hidden line 
wi reframes to solid, shaded, and fin al solid shaded 

options. The higher rendering modes require more 
RAM, so resetting the preferred memory size in the 

Info menu is h ighly reco mmended. 

Special Features A complete Digiral Terrain Mod­

eler is included, allowing for rhe creation of D EMs 

(Digi tal Elevation maps) as either 2D contours o r full 
3D models from data files, 3D loci, o r polygons. The 
3 D model can be rendered as a solid and viewed at 

any angle. Mini CAD has a special menu dedicated ro 
structuring and formatting tables. MiniCAD offers a 

special Mul tiple Extrude module that can aid in rhe 

production of objects very difficult to model by stan­

dard extrusio n methods. 

Mirror Site 

Minidocks, See PowerBook Duo 
Docks and Mini Docks 

Minor Software Release 
A min or release will add a few new fea tures and capa­

bilities, as well as a bug-~x or nvo. Usually, the inter­

face shows li ttle change with this type of upgrade. 
M inor releases are generally inexpensive o r free (give 

o r rake a handling charge) to registered use rs and are 
fa irly safe in that they don't generally create new in­

compatibilities or exact new hardware costs. 

You can usually tell that an upgrade is minor if the 

version number increments in the second digit (o r in 
the third, although that is often the indicaror of a 

bug-fix update). 

See Also 
Bug-Fix Update; Major Software Release; Registra­

tion Card 

MIPS 
MIPS, Millions oflnsrrucrions Per Second, is a mea­

sure of C PU speed. 

Mirror Site 
A location on the Internet rhar mi rrors 

or duplicates the contents of a very popu­
lar sire, such as a Mac software archive. 

M irro ring a heavi ly visited sire more 

evenly distribu tes the s ire's contents ro 
locations around rhe world. Overseas 

visirors rhus have a server rhar can be ac­

cessed more quickly, becau; e ir is closer 

ro rhem. Mirror sites also provide alrer­

narives to users who cannot ga in access 
ro a busy sire either because roo many 
visirors are connecting ro it already, or 
bec."luse the server is "down" or offline. 

See Also 
An onymous FTP; FT P; Internet; 

Macin tosh Software Archives 



Misregistration 

Misregistration, See Color 
Trapping 

Missing Application, See Appli­
cation Busy or Missing Message; 
Application Not Found Message 

Mister C, See MrC 

Mixed-Mode CD 
A CD-ij.OM that con rains data of different fo rmats. 

Usuapy rhis means combined CD-ROM data and 

audio tracks. Unfo rtunately, the data is stored in crack 

one of the CD, and many audio CD players will read 

the first track and attempt to play ir as "music," which 

results in a very loud and piercing noise. Some play­

ers derecr the data track and will skip it. 

CD Plus was developed as a solution ro th is prob­

lem. It uses the multisession format to place the au­

d io on the first writing and then place the clara in a 

second session. 

See Also 
CD Plus; CD-ROM 

Mixed Mode Manager 
W ith rhe development of rhe Power Macintosh, Apple 

I • 

had a difficult choice ro make. They could implement 

an enti rely native operating system with a new model 

of program behavior (a rime-consuming and com­

p;u ibility-ruining p roposit!on) or implement only d1e 

most rime-critical portions of the OS in native code, 

and leave rhe rest in 68K code to be ported later. T his 

second option has the tremendous advanrages of speed 

and compatibility, and as a result, was the pad1 Apple 

chose. 

But with parr of rhe Toolbox in native Power PC code 

anq parr in 68K code, there had robe a way to inre­

grat~ the two; there had to be a way for PowerPC 

code ro call a snippet of 68K code and have rhe emu­

lator step in and run that code without any further 

interven tion from the programmer. Apple accom-

plished rhis using a new parr of d1e Toolbox called 

the Mixed Mode Manager. 

The Mixed Mode Manager puts no burden o n non­

native (68K) programs. If a 68K program running 

o n a Power Mac calls a routine written in native 

Power PC code, the Mixed Mode Man ager automati­

ca lly adjusts. Na tive applications, on the other hand, 

have ro take on a litde extra burden when they call 

routines rhar could be either native or not. Native 

applications do this by creating Universal Proc Point­
ers (UPPs) for rhese routines. A UPP is a special kind 

of pointer rhar identifies which instruct ion ser rhe 

routine uses (68K or PowerPC) and co nta ins infor­

mation about the rou tine's parameters and return 

value. 

UPPs are only required when native code calls a rou­

tine rhar may or may nor be native. T hey are nor 

needed when PowerPC code calls another PowerPC 

routjne, nor arc they required when calling Toolbox 

routines. The Mixed Mode Manager is fully docu­

mented in the "Power PC Sysrem Software" volume 

oflnside Macintosh. 

See Also 
Emulator; Inside Macintosh; Pointer; Toolbox 

M N P, See Modem Transfer Proto­
cols; Modem Standards and Speeds 

MOD 
A musical fi le format origina lly developed fo r the 

Amiga, MOD can be though t of as a cross between a 

MIDI file and a digitized sound fi le. Whereas a MIDI 

file conrains o nly information about how a sound is 

created (bur req uires separate MIDI synthesizer soft­

ware o r hardware to create the sound) and a digi tized 

sound file is a sampli ng of sou nd every few seconds, a 

MO D fi le contains both the musical information and 

insrrumem information. 

MOD files arc small and provide high q ua liLy stereo 

playback. Special software, however, is requ ired to play 

a MOD file, and with MID I fi le playback now avai l­

able in the lvlacinrosh operating system (along with a 



large number of programs fo r creating and editing 

MIDI files), MOD will probably not gai n wide ac­

ceptance. 

See Also 
Audio XCMOs; MIDI ; Sound Digitizing 

Modeling 
T he process of creating 3D objects. The modeling 

Features provided by 3D programs differ widely, bur 

some of the most common include lathing, sweep­
ing, extruding, and free-form modeling. 

There are three common ways ro create 30 objects: 
lathe, extrude, and free-form. l n lath ing, a two­

dimensional shape, called a cross-section, is d rawn and 

then the 30 shape is created by rotating that shape 

around an imaginary center axis. 

A variation on larl1ing is sweeping, which is essen­

tially lathing bur with rhe capabiliC)' ro change the 

cross-section o r the location of the cross-section dur­
ing rhc rotation. Usc sweeping to create complex ob­

jects, such as the tubing of a French horn. 

Extrusion rakes a two-dimensional shape and pushes 

ir our along the third dime nsion ro create the 30 

shape. Extruding a circle creates a cylinder, extruding 

a square creates a cube. Lofting is a variation on ex­
trusion in which the cross-section is varied as ir is 
extruded. 

Al though extrusion and lathing a re very 

easy and undersrandable methods for cre­

ating basic shapes, there are still many 
shapes that cannot be created using such 

tools. Creating a human face (perhaps 

one of the most difficult modeli ng tasks) 

would be im possible using either extru­
sion or larl1ing. T hat's why most sophis­
tica ted modeling programs offer some 
kind of free-Form modeler. In theory, a 

Free-form modeler enables you to c reate 
an object of almost any shape. In Marshall 
Hash's Animation, shapes are CI·cated by 
drawing co n t ro l points chat define 

100" • 

Modeling -
parches, which are the surmces of the object. The shape 

of the surf.1ce is further defined by the shape of the 
lines that run between the control points. By moving 

the posi tion of the con trol points and adjusting the 

shapes of the curves, you can create very complex 
shapes. 

Unfortunately, most free-form modelers are d ifficult 

ro learn and use. T he prob lems of working with a 

th ree-dimensional shape on a two-dimensional dis­

play are most apparent when working with free-form 

modelers. 

Another importanr difference between free-form 
modelers is how they handle curves. Polygonal mod­

elers use straight lines beC\veen control points- to 

create curves, the line is d ivided up into even shorrer 
segments that approximate the curve. More sophisti­

cated modelers support curved lines called splines (also 
sometimes called Bezier curves.) These are curved 

lines, and nor only produce better-looking models, 

but are easier to manipulate chan polygons. 

Objects rarely tonsist of a sihgle 30 shape. Usually, 

several shapes are combined to cre~re complex mod­
els. Boolean operations rake two objects and use one 

to cm into the ocher, creating a negative space in the 

remaining ~bject. T his makes it easy to create objects 

chat would be hard to create using other modeling 

rools- for example, a hole in a ball . Strata's Vision 
3D is one of the few low-cost (under $1 ,000) rools 
that supports Boolean operations. 

r Otl )m:t 



- Modeling 

For creating non-animated scenes, you often want ro 
connect only one object to another in relative space, 
so rhar if you move one part, rhe other fo llows. Bur if 
you are creating animated objects- a walking fi gure, 
for example-then much more co mplicated connec­
tions are needed. Nor only do you need ro define rhe 
poinr ar which one objeC[ connects ro anorher, bur 
you also have ro define rhc movement of one object 

relative to another- this may be along an axis of ro­
tation (for example a knee joint) or along an axis (for 
example, a piston in an engine). Ideally, you should 
be able to defi ne the movemem as well as the limita­
tions of the movement. Just how Far can the knee joinr 
bend? 

Ofrcn, the relationship between objects is defined as 
a parenr and child relarionship. T he child object is 
connected to the parent and moves when the parent 
moves. 

A mo re sophisticated relationship is called inverse ki­

nemrttics, which is available in Fractal Design's Ray 
Dream Studio and Hash's Animation Master. Inverse 
kinematics causes a parem object ro fo llow when you 
drag or move a child object. Th is is very useful for 
animating characters. By moving a hand, fo r example, 
the wrist and arm also move to reflect rhe movement 
of the hand. 

See Also 
3D; Add Depth; An imatio n; Ani mation Masrer; 
Electricimage; Extreme 3D; lnfini-D; LogoMotion; 
Ray Dream Designer Studio; Strata Vision 

Front View 



Modem 
T he addirion of a modem ro you r computer system 

opens the door ro virtually unlimited information 
resources. By connecting your computer to an online 
service, such as America Online, o r even ro the 

Internet, a modem gives you access to news, airline 

schedules, magazines, your office email system, and 

even matchmaking databases. 

The explosive growth of personal computers and of 

rhe growth of the I nrernet over the last several years is 

due in parr to rhe high speed, yet inexpensive, com­
munications, that modems allow. 

Modems and Telecommunications Adapters Tele­

communications connects people over long distances. 
The base of the word comes from the Greek word 

tefe, meaning.for off.Telecommunicarions began with 
rhe invencion of the telegraph and the telephone in 

the 19th century, and continued with television and 
faxes in this century. W ith the advance of computer 

technology, modems and digital communica tio ns 
devices are the successors to the telegraph of rhc o ld 
west. 

The modem is rhe most common telecommun ica­

tions device used by computers. i\ilodems use ordi­
nary analog telephone lines to communicate with 

other compu ters anywhere in the wo rld . Compu ters 
began ro use modems several decades ago, when ter­

minals and mainframes communicated with each 

other at 300 bits per second. When the personal com­
purer came along, people continued using modems 

for similar purposes, to access mainframes and other 

personal computers with terminal emulation software. 

Since rhen, computer telecommunications has ma­
tured inro a multi-face ted technology enabler. T he 

marriage of the telephone and the computer enables 
your Mac ro access the Internet and online services, 
send faxes, and dial into AppleTalk networks re­
motely. You can set up your Macro answer your phone 

and provide voice mail. Your Mac can also dial the 

telephone for you, and you can use your M ac as a 
speaker phone. The use of computers with telecom­

munications in these ways is c.-'tlled telephony, and is 

one of the fastest growing a.reas of personal computer 
technology today. 

Modem 

Th e rerm modem is short for f..1100ula tor/ 

DEModulator. A mode m converts rhe compu ter's 

digiml signals into analog signals that are transmitted 

over rhe telephone line. You can hear some of these 

analog signals as squawking when a modem makes a 
connection. Most modems are usually hardware de­

vices: lirde boxes that sit on your desk, expansion 

cards rhar si r inside your Mac, or credit-card-sized 

PC Cards for the recent PowerBook models. One 

exception is Apple's Express Modem, a purely soft­

ware modem that uses the process ing power of the 

Mac itself to perform rhe modulation and demodu­
lation of signals. T he Express Modem connects ro a 

teleph one line using Apple's GeoPort Te lecom 

Adapter. T he advantage of using software is rhat ir 
has enabled innovative telephony software ro be de­

veloped for rhe Mac at a lower cost than hardware 

so.lurions. 

The manner in which analog signals represent data is 

specified by internationa.l modem standards. New 

standards every few years have been ab le to double 
the speed at which modems send clara. The currem 
standard, V.34, sends data at 28,800 bits per second. 

However, modem technology is near rhe end of the 

line, and modem speeds will nor double aga in. This 

is because V.34 has nearly reached the physical limi t 

of analog signals being transmitted over rhe telephone 
lines. In fact , many call V.34 rhe fi nal modem specifi­

cation. This is ar a time when data-intensive uses of 
modems, such as the World Wide Web, are increas­

ing in popularity and in data transmission requi re­
menrs. Modems can get effective throughputs rhat 

arc up to four times faster rhan 28,800Bps using com­

pression techniques, which means a file you're down­

loading will get to you four rimes faster. H owever, 

rhe modem still only sends a maximum of 28,800 
bits over the line every second. 

The solu tion seems to be to abandon the modem and 
rhe telephone lines in favo r of transmitting informa­

tion digitally. A modem must convert signals to a na­
log form because o rdinary telephone lines and tele­

phone company switches are nor equipped to handled 

digiral data. H owever, most telephone companies now 
offer a new rype of digital telephone line called ISDN 
(shor t for In tegrated Systems Dig ital Network) . 
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Telephone companies have been busy for rhc past I 0 

years installing ISDN switches in their networks and 

now have a great deal of the United Stares covered. 

Because ISDN is digital , iris many rimes fas ter than 

analog modem connections could ever be. Like a tele­

phone line, ISDN can also carry voice, but the vo ice 

signals are digitized before being sent over rhe wi re. 

Modems are nor used fo r ISDN, bur you still need 

one of several types of telecommunications adapters 

fo r ISDN. Some are external boxes, and some are add­

in cards. Sometimes such a device is called a digital 

modem or an ISDN modem. Technically, borh terms 

are oxymorons, as there is no modulation or demodu­

lation in digital communications. 

Strictly speaking, telecommunications can rake place 

wirhour modems by making use of non-analog tele­

phone lines, such as ISDN. However, because by far 

rhe most common form of telecommunication is via 

modem, we'll use the terms imerchangeably here. (See 

ISDN for an explanation of its differences from stan­

dard m odem technology). 

Basic Functioning The bas ic purpose of a modem is 

ro serve as a translator between your computer's digi­

tal transmissions and the analog transmissio ns pos­

sible over standard telephone lines (also known as 

POTS- plain old telephone service.) 

The term modem is derived from rhis two step pro­

cess: Modulation of com purer signals inro analog data 

fo r transmission inro rhe public telephone system, and 

D emodulation at the remote end of the analog dara 

back inro digital signals for input inro a computer. 

Commands for the modem such as configuration and 

d ialing are issued by your computer in the fo rm of 

AT command s. Data transmiss ion between you r 

modem and the remote modem are accom plished 

through various modem protocols. 

History The fi rsr modems used a bru re-fo rce approach 

to connecting com puters and the te lephone. The 

modem contained "cups" into wh ich rhe user would 

insert a standard telephone. To use this type of mo­

dem, one would configure the compurer ro receive 

data, dial a telephone number manually, wait fo r rhe 

screech of the answering computer, and then insert 

the telephone headset into the modem's cups. (Inter­

estingly, this type is quire visual and is still shown 

frequently in movies and on television in otherwise 

"stare of the art" computer cenrers) . 

Because these modems depend upon the telephone's 

normal headset for communications, thei r capability 

to transmit data is impaired and the likelihood of pick­

ing up background no ise is quire high. Therefore, this 

type of modem was limi ted in the quality and speed 

of connection. 

T he next major step in rhe evolution of modems was 

direct connect modems. These modems plug d irectly 

in to your telephone line, allowing you ro be free of 

room noise and allowing the modem to dial fo r you. 

Direct-connect modems arrach directly to telephone 

lines via the wall jack. 

As technology improved, modems (as with mosr prod­

ucts that are technology based) were able to provide 

faste r com munication at lower pri ces. Although 

today's modems seem incredibly fasr by rhe standards 

of five years ago, rhe same will no doubt be true in 

anmher few yea rs. 

What to look For Like other peripherals, modems 

are judged by speed , features, and price. It used to be 

that the faster the modem speed, rhe more ir would 

cost. Today, you pay more for additional features, nor 

speed. T his is because rhe cost of the fastes t modems, 

rhe V. 34 modems rhar operate ar 28.8Kbps, has 

dropped ro the same price as modems running ar 

slower speeds. Ar this poim, there is no point in get­

ring anything slower than a Y.34 modem. (In rhe fu­

ture, it will even be hard ro find anything slower rhan 

28.8 modems.) 

Among V.34 modems, however, the actual speed rhar 

rhe modem operates at can vary between manufac­

tures slightly. In addition, some modems are more 

troublesome rhan others, and some handle poor line 

conditions better than others. Some modems have 

trouble communicating with otl1er modems of cer­

tain brands. 

These speed and reliabili ty issues are difficult ro ger a 

handle on. Computer magazines rhar rest modems in 

depth are a good source ofinformarion. If you've used 



a modem before, there's no need to limit yourself to 

Mac magazines-a PC magazine will work j usr as wel l, 

because modems are fairly cross platform devices, and 
many manufacturers package their modems for both 

Mac and PC users. Keep in mind that inrernal PC 

modems (modems on expansions cards) will not work 
in Macs. It is convenienr if rhe modem comes with a 

Mac modem cable and manual geared towards Mac 

users, bur this is nor essen tial. You can always buy a 

cable separately, and most modem users never open 

the manual. What you do need, h owever, is a Mac 

driver for your modem. Many relecom programs such 

as Z rerm, America Online, and CompuScrve pro­
vide drivers for a long list of modems. If you're buy­

ing one rhar's meant for a PC , at least check to be 

sure rhat ir has a Mac-compatible driver. 

The problem is that most computer magazines, Mac 
and PC, don't review modems very often. Getting to 

the bottom of modem reliability speed issues is a tricky 
business, one which magazine editors are not fond 
of. If you already have a modem, you can find infor­
mation about modems in d iscussion groups on the 

l nrerner and on o nline services such as America 

Online and CompuServe. H ere you will find word­
of-mouth information on problematic modems and 

those that users fl nd trouble-free. 

Features Like any piece of computer hardware, mo­
dems come with a variety of features. A feature that is 

essen tial to some people can be a waste of money to 
other people and can even get in the way. 

T he modem feature rhar gers rhe most use today is 

fax (facsimile). T hese days, the fax capabili ty adds li ttle 

or no addi tional cost to a modem. Some fax/modems 

can bo rh send and receive faxes-to and from any fax 

source, whether it is another fax modem or a trad i­
tional paper fax machine. H owever some fax/modems 

only send faxes and can't receive them. 

Fax. modems are usually bundled with software for 

your Mac. The sofrware can vary greatly in ease of 
use, and is often what d ifferentiates one fax modem 

from another. If the fax modem is marketed to PC 
users, it wi ll come with software fo r Windows but 

nor for Mac. However, you can buy fax modem soft­
ware from a va riety of compan ies. There is even 
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shareware fax modem software. If you don't like the 

fax sofrware rhar came w ith your modem, you can 

run one of these o ther programs instead. 

Some modes also have rhe capability to carry voice as 

well as faxes. These are sometimes referred to as voice/ 
data/ fax modems. With voice modems, you can ser 

up a voice mail system on your Mac and have iran­

swer your phone. Voice capabi lity comes at a p re­

mium , so make sure you need it before you pay for ir. 

A good feamre that everyone can use is a Aash ROM, 

which provides easy upgradabili ty. Modems with Aash 
ROM can be upgraded wi th newer software, such as 

newer versions of the V.34 modem standard. Some 

modems can be upgraded to ISDN via Aash ROM, a 

good feature if you think you might move beyond 

the speed limitations of an analog dial-up link. 

To some, a modem is not a modem unless ir has blink­
ing status ligh ts on the fron t panel. Srarus ligh ts c::m 

be useful for troubleshooting problems, bur few people 

use them on a day- to-day basis, and it does cost money 
for a manufactu rer ro add them. Some modems rake 
stams lights to the extreme and include small LC D 
displays on the face of the modem. 

Along with the blinking ligh ts comes the squawking 

of the modem as ir makes a connection. Some mo­

dems are noisier than others. Although some users 

feel rhe modem dialup tones are reassuring and help­
ful for troubleshooting, others find rhe loud squawk­

ing of modems disruptive, especially in an office. Some 

modems squawk very quietly or nor at all. Often you 

can set the volume of a modem using AT commands 

you type from a terminal emulation program such as 

the shareware application ZTerm, or commercial 

pac kages su c h as M ic ro Ph o ne, SITcomm , or 
Smartcom. 

Modems that are Hayes compatible use rhe fu ll AT 

command set, a group of common modem commands 
used betvveen t he computer and modem for dialing, 

making the connection, hanging up, and other mo­
dem activities. Some manuals give you a list of these 

commands, so you can manually operate the modem 

or access special functions by typing in the commands 
in a termina l emulation program . However, use of 
AT commands falls clearly in to rhe power user or 
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rechno-hobbiesr category, and is nor something many 
people fi nd rhey need. 

Notable Mac Friendly Modems Modems are 
relatively cross-plarform devices. T hey use the same 
commands on Macs and PCs, conrain rhe exact same 
hardware in the Mac and PC versions. There is no 
reason why you can't buy a PC fax modem and then 
buy rhird-pany fax software to run on your Mac. 

However, if you wanr everything you need in one 
package, you'll wanr a Mac-friend ly modem bundle. 
You usually get a Mac cable and fitx software thai runs 
on a Mac. You'll also get rhe necessary CCL fi le re­
quired to work with Apple Remote Access, some­
thing a PC modem vendor may nor have. You'll also 
ger access ro rech suppon people who arc f:tmi liar with 
rhe Mac. 

The modems listed here are all V.34 (28.8Kbps) mo­
dems, and most have fax capabilities. T hey va ry in 
features and in price, bur all are from companies rhar 
offer Mac-specific bundles. 

AT&T/Paradyne SComsphere T his indus ~:r i a l­

srrengrh modem has an industrial price as well, but 
owners of Apple Remote Access servers and bulletin 
boards (BBS) will appreciate rhe AT&T Paradyne 
Comsphere 38 1 OPius for irs capability ro run con­
tinuously (without attendance). It has a reputation 
for going and going and has received good scores for 
re liabi lity a nd speed in seve r:~ ! rev iews. T he 
Comsphere 38 1 OPius has industria l-strength features 
as well, including fi rmware rhar can be upgraded au­
romarically and d1e abili ty robe managed over a ncr­
work. It also includes an alphanumeric display, a row 
of 13 srarus indicators, and a watchdog rimer, an in­
ternal device rhar detects line problems and auromari­
cally resets rhe modem. This larrer feature prevents 
you from manually havi ng ro reset rhe modem if a 
connection fa ils, an imporranr feature for a modem 
connected ro a server. T his is rhe one modem listed 
here that docs not have f.1x capabili ties. Be sure ro ask 
for the Mac version. AT&T/Paradyne, 800-482-3333, 
8 13-530-2000. 

Global Village OneWorld Combo In a box no bigger 
rh :~ n a dcskmp modem, rhe Global Village O ne World 
Combo is a modem server containing one or rwo 

modems that can be shared by users on a nerwork. It 
lets anyone on an Ed1erNet or LocalTaJk nenvork 
d ial our via rhe one or nvo Global Village Platinum 
V.34 modems inside rhe unit. lr also offers send and 
receive fax, and fu nctions as an Apple Remote Access 
(ARA) server. With rhe Apple Remorc Access clienr 
software insrall ed on a remote Mac, you can dial in ro 
rhe One \Vorld Combo server and ~cccss the network. 

T he OneWorld comes wi rh rhe same fax software as 
Global Village's srand-:~lone modems, and is one of 
the best f:1X programs you can find . T he only poren­
rial hassle is thar received faxes arrive ar only one M:~c, 
or can be aucomatically printed to :1 printer. The 
O neWorld Combo is still a good value for a small 
office or work group, and gives speedy, trouble-free 
connections at a good price. 

Global Village makes popular modems for deskrop 
Mncs, th e Te lePort line, and Power Books, the 
PowerPort line. T he company also make modems in 
PC Cards for PowerBooks wirh PCMCIA slots. T he 
V.34 ve rsion in each line is called the Platinum. Glo­
bal Village Communications, 800-436-559 1. 

Practical Peripherals MacCiass 288MT II V.34 T he 
MncCiass 288MT 11 V.34 is an inexpensive model 
suitable for desktops. It has been shown in reviews ro 
make fast, clean connections, and comes from a long 
line of solid Mac modems. lr also handles changing 
or deteriorating line condi t ions well. However, the 
MacClassMT rr V.34 lacks a flash ROM , so ir can't 
accept software upgrades. Sri II, the company has con­
fidence in rhis modem, as it offers a lifet ime warranty. 
Practical Peripherals, 805-497-4774. 

Supra SupraFaxModem The Supraf.axModem is a 
popular and inexpensive modem rhar features sm:~ l l 

si'l.e and an option to upgrade to voice capabili!)'. T his 
modem offers good performance wi th few problems. 
(Earlier Supr:1 modems has some problems connect­
ing ro certa in brands of modems, bur rh is V.34 
version seems ro have been cured of rhe previous mala­
dies.) However, upgrades are easy with this modem 
because ir contains a flash ROM, which lets you 
install upgrades by downloading software. T he 
Supr:~FaxModem also features an alphanumeric LED 
display, as well as four srarus indicator lights. Supm 



has been doing modems for Macs for many yea rs and 

knows what Mac users expect. Supra, 800-727-8772, 
360-905-14 1 0. 

U.S. Robotics Courier V.Everything with V.34 A lon g 

model name from one of the major manufacturers of 

modem chips. (U.S. Robotics chips are used in Supra 
modems, among others.) T his another modem with 

good, trouble-free performance, and it contains both 

fax and voice capabilities. 

The \!.Everyth ing is a business modem that is priced 
higher than some of the others, but also has some 

indusrrial-srrength features. [r can be left on all the 

rime wirhour attendance, as when connected ro an 
Apple Remote Access server o r a bulletin board server 

(BBS). This means that it doesn't have ro be manu­

ally reset. It has 12 status indicator lights, and it's also 

availab le in a rack-mountab le case. However, it does 

not have any network management fea tures. 

Although most modems enable you turn down rhe 
volume of the squawking rones with software or with 

primitive AT commands, the Courier V.Everything 

is one of the few modems with a volume control knob 
on the case. U.S. Robotics 800-877-2677, 708-982-

50 10. 

Connecting to the Telephone Line Your modem con­

nects ro the phone line using a standard RJ- 11 modu­

lar phone cable, much as you would connect any an­
swering machi ne o r fax machine. However, it's ve ry 

important ro no te that rhere are actually rwo types of 

telephone systems char use the same RJ- 11 Jack: ana­

log and digital. Analog telephone ~ystems are rhe rypes 
normally used in homes, or very small (one o r two 

line) o ffices. Modems, fax machines, and standard 

telephones all require the analog system. Analog is 

also called (especially by phone company service 

people) POTS, for Plain Old Telephone Service. 

D igital telephones (also referred ro as keysets) require 

an enrirely d ifferent type of signal to be transm itted 

through th is jack. Digita l telephones are the type 
normally used in businesses, which support mul tiple 

telepho ne lines (greater than rwo) as well as advanced 

features such as transfer, conference, and d igita l 
displays. ISDN phone service is also beginning robe 
offered in some parts of the country. fr's used prima-
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rily for large volume data transmiss ion and for very 

high-quality broadcast transmission of voice and pic­

ture. [t, too, is digital and requires a special type of 
digital modem for data handling. These routinely carry 

data at 57,000Bps, making graphics on the Web ac­
tually fun ro watch. 

If you're not sure which type of telephone jack you 
have, make sure w ask the person who is in charge of 

your telephones. Do NOT simply plug in your mo­
dem ro see what type of jack it is-the electrical cur­

rent in digita l j:1clcs can ruin both your modem and 
computer it is attached to. 

TIP Several companies make digital to analog con­
verters to allow you to hook up a modem to a 
digital phone line by a connection through the 
digital telephone. Results with these units vary 
greatly depending upon the telephone system in 
use and with the modem type, so ask co-workers 
for advice before investing. 

Connecting to Your Macintosh The way the modem 

connects to your Macin tosh is determined by the Mac 

model and rype of modem. AU Macs have serial porrs 

(labeled Modem, Printer, or Modem/Printer depend­
ing upon rhe M:1cinrosh model. ) Most externai mo­

dems connect to the Macintosh through a serial cable 
that connects ro these ports. A few, notably some G lo­

bal Village and Spectra Com Pocket modems, connect 
th rough the ADB port. In addition to rhe external 

port(s) , rhe PowerBooks and certain Performa mod­

els also have a ded icated slor for an internal modem. 

Whether internal or external, the Macin tosh commu­
nicates with the modem using Asynchronous com­
munication. 

Today's high-speed external modems require a hard­
ware ha ndshakin g cable for connection ro your 
Macintosh. T his cable will have a standard Mac Mini ­
D IN 8 plug o n one end, and a DB-25 connector at 

the other end. ffyour modem didn't come with a Mac 

cable, check with your local computer store or any of 
the big Mac mail-order houses to order one. 
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All modem cables are not created equal! To allow your 

modem and cable to fu nction effect ively, you wi ll need 

what is known as a hardware handshaking modem 

cable. This cab le provides for signals to be sent be­

t:ween the modem and the computer to keep every­

one in synch. If the cable provided with your modem 

doesn't supporr hardware handshaking (it should 

specifY), get one that does. This will save you lots of 

hours of frustratio n! 

See Also 
Analog Telephone Line; Digital Telephone Line; Ex­

press Modem; GeoPo rt; ISDN; Modem Cables and 

Connections; Modem Types 

Modem Cables and 
Connections 
T he cables that connect the modem to a telepho ne 

wall jack are the same cables used to connect a tele­

pho ne to a telepho ne wall jack. At each end of the 

cable is the RJ- 11 connector, the same as used in tele­

phones. Most modems have two RJ - 11 connectors­

one to connect to rhe wall jack, and another, a pass­

through connector, into which you can plug a tele­

phone for voice communications. T he pass-through 

con nector allows you to share the phone line fo r both 

vo ice and data transmissions, but not simul taneously. 

To connect the modem to a Mac, you need a cable 

that plugs into the round serial ports , the Modem 

Po rt or the Printer Po rr. Power M acs and the o ld 

Quadra AV Macs have serial ports with 9 pins. This 

indica tes that they are GeoPorr-enabled. Apple's 

GeoPort Telecom adapter Can plug into these serial 

ports, but non-GeoPorr modem cables also work co n­

nected ro these po rts. The serial ports of oth er Macs 

have 8 pins. 

Modems that operate at 9600Bps and faster require a 

hardware handshaking cable to connect to a Mac. If 

you are replacing an o ld 2400Bps modem with a 

modern modem, you' ll need a new cable. Most new 

modems come with a hardware handshaking cable. 

Unfortunately, you can't tell if a cable supports hard­

ware handshaking by looking a t it. 

H ardware handshaking is the method that fas ter 

modems use to regulate the flow of data between rhe 

modem and the Mac to which they are connected. 

For instance, if the Mac is send ing data to a modem 

faster than rhe modem can transmit it, rhe modem 

wi ll tell the Mac to pause. Hardware handshaking 

modems use comma'nds called Request to Send/C lear 

to Send (RTS/CTS), which are sometimes ind icated 

on modems and in communications sofrware. RTS/ 

CTS are called flow control commands, used to tel l 

the modem and the computer it is connected to when 

to send data and when to stop sending data. RTS/ 

CTS is referred to as hard ware handshaking because 

the modems contain circuitry that generate these com­

mands, and the cable contains a special signal line. A 

change in voltage o n this line is used indicate the RTS 

or CT S state. 

Non-hardware handshaking cables don't have this 

special line. O lder modems use a flow control called 

Xon/Xoff, which is sometimes called softvvare hand­

shaking, because there is no special hardware associ­

ated with it. Instead, a command code is sent over 

the data lines in the cable. Sofr\vare handshaking is 

slower than hardware handshaking, which is why the 

fo rmer was replaced by the latter in h igher-speed 

modems. 

T here is another type of serial cable called a null mo­

dem cable, which doesn't connect a modem at all. A 

null modem cable connects a Mac d irectly to a PC 

using the serial ports of both machines. It has a round 

eight-pin connector oh rhe Mac side and a 15-pin 

(two rows of 8 and 7 p ins) connector on rhe PC side. 

You can use either the Mac's p rinrer port or modem 

po rt, bur you'll have to tu rn AppleTalk off in the 

C hooser if you use the printer port. Using a nu ll 

modem cable and terminal emulation software, such 

as the shareware ZTerm on the Mac, you can transfer 

flies ber\veen the M ac and PC without rhe use of 

modems. T he communicatio ns setcings on the ter­

minal emulation sofr\vare on both machines needs to 

be the same in order for a fi le transfer work. 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































