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10 INTRODUCTION

L1 Goals

The goals o the Format Standard for Manuabs Produced on Tt pes
methods. tv promote umiformity 1 DIGITAL Rardware-retuted prod
lized writng groups. and (o ensure readadiiity for any literature distrhuted
umpiementation of the format standard. the production
format of manuals. The format standard il be used by

Medu
e

. All production groups dealing with < pesel manuals pubiished an microficae in order
promote umiformity 1nd readabiiity. ind

2 All hardware-related product fiterature produced whose mijor target pooulation s Tield

service personnel. This standard may he revised Lo include softw ire-related product liter-
ature when the € typeset sysiem for the Soitware Publicatons
have been determined.

up”

This document describes the standard for prepar,
manuals and for all manuals prepared for Microf
and serves 15 an example of nonchapter-orenied lcu

ch r cguality hardsare
puhlnn.m [t sdheres o the sandards senned

In general. all manuals are to be typeset for 100 percent reproduction. Text is set 40 picas (about -
inches) wide and 33 picas (9 inches) deep. L nless otherwise indicated. type i |1-pomnt Times Roman
on 17 ports of lead. Spectal symbols und lines that cannot be typeset must e inserted by hand

12 Scope

This standard applies to all -1 2 inch by 11 inch DIGITAL hardware-related nroduct inerature
produced on typeset media. The standard is 10 be used by all production groups who pudlish manualy
on microfiche.

It 1s outside the scope of this standard o define formats tor
Technical manuals produced via 1 medium other than typeset

Technical manuals produced for a size other than $-1 2nch by 11 inch

1
3. Software documentation.

20 TERMINOLOGY
Boilerplate - The standard set of preprinted pages included in the repro package for publication.

Boldface - A type having thick. heavy lines which give a conspicuous black impression (such as the
section headings in this document)

Em - A measure cqual to the square of the body type (i.e.. a 10 point em 15 10 points square)
Em dash - A dash whose length is the same as the square of the body type.

Em space - A horizontal space whose length is the same us the square of the hody type.

En - A measure equal to half the width of an em

Galley proof or galley - The photographic paper output from the typesetting machine.

1A3-011
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Image ares - The size of the body text arew. For this standard. the ima ve tres ~ 30 proas v 2 nches)
wide and 33 prcas 19 inches) deep. Page numbers are nutside the image rea cien thouzh
of the page makeup and layout

e are nart

Layout - Placement of typed or other copy :n the page format to be used in reproducibie com e ine
space Tor iilustrations and wdding running heads and feet and page Aumoers

Leading - The distance
leading.

om the base or ore e 1 the hase o

e vt e Expressed s o o

Makeup - In composiion the arrangement f nes of tpe and
length

At pages 1 nroper

Pica - A typeset unit equal to

2 points wr nprovMmALely one wh of an ach

Point - A unit approximatels equal to 1 2 or a0 inch This term cin he used
13pe. 4% 10 chiracter 15 14 points. oF 20 4 d1 tance. 550 12 posns o feading ~enca

the text

“eter o ne e
¢ 'he Neaging trom

Point size - The nmber of pornts from slightls abure the ighest ascender v e
descender of any tvpe.

Aetow the owest

Repro_puckage - The set of pasted-up puges which are photographed to mane Annung plates ar
microfiche. It 1 shor. for reproduction preci

Square - In typesetting & term used v indicate identical “sight and Width of 4 ¢
particular point size (e . 4 10-point em is 10 points square. 10 points hig

faracter relited 1o 4
and 10 points wider

Times Roman - The type‘ace specified in the standard and used 10 produce the st
Top hiue line - The line on the repro paper indicating the top of the image arex

Ul point on 12 points - Textsetin |1 point type with n additional | point of lead added netween hnes
This makes the distance from baseiine to haseline 12 pomnts

3.0 CONFORMANCE

All new hardware-related product literature produced on typeset media and all typeset manuals pre-
pared for publication on microfiche must follow this standard as closely as possible. Under some
circumstances. typographical exceptions may be aecessary because of oSt CORSUrAINLS OF equIpment
limitations. The standard will be reviewea every six months by personnel involved 1n preparing man-
uals 10 determine the feasibility of conforming to the standard

In addition. the paste-up of galleys for repraduction requrres judgement on the part of the illustrators
To fit copy into a certain area or format may require deviations ‘rom the leading specified i the
standard. These deviations are (0 be expected S il not Geiract trom the professional appearance of
the document

40 FORMAT OF THE TYPESETTING STANDARD
The following puragraphs define the specifications that comprise this ts pesetiing standard

ol ifoi 1l R
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1, Title and Copyright Pages

4.1 Title Page - The standard oplerpiie must e sncd
Univers boldface. mitial caps. cn
For manoals with die-cut sovern, the
dic-cut. up 0 4 mavimum of £ pomnis w20 noints of lead

4.1.2 Copyright Page - The standard auiieroiste 1ppiicanic i the produe:
the deveiopment eg. non-U S deveiopments must he used for the cops “¢n1

42 Table of Contents
Any manual with more than | enapter of Wit mare hun 10 headings o

The tadle of ontents i set in 1 oot Tomes Roman on 12 poinis of e, 30 niis aude

The e CONTENTS, t:n Lot Times Rumn e sans, i enieres eivm 5¢ o e -ne
on the repro paper. The coiume neading Pase +lush right; o
lead. Twenty-four points of lead yeo.i. < e wond Page

o the i

NOTE

Leading is defined a5 the total distance measured
from baseline (o baseline: it is not merely the white
space appearing between the lines of text. This docu-
mentation standard uses the word separate 1as in 24
points of lead separate  to indicate the distance from
baseline to baseline.

s 10 the order that they Lnnesr 7 ihe Ml
ures and tables Paro

tles are Left-aligned * picas trom the m.
evel paragraph iles e indested
are flush rights they are separated from ne paragranh ttle by i=ader

~ Page numnen

Chapter numoners and tiles are boidiace <aps. Page numbers sre ot iived e cher
level paragraph o

caps.

feads First
ce caps. Second and third level heads are set 0 mediom fage snitial

Twenty-four points of lead separate the entries of ne chapter from the hegipin o the 7ex chapter
Figures and tables are listed separately. The word FIGURES is centered :n 14 pownt noldiace cups
after 36 points of iead. Twenty-four pomnis of iead separate the word FIGL RES from the headings
The headings Figure No.. Title. and Page are set in |1-poini boldface. flush feft. centered. nd ush
right, respectivels, The fgure numbers. tes. 4nd page numbers arc et 1 11-point medium Figure

mbers are set flush left. and page numbers are set flush right. sepurated from the title hy Kader
Flture tiles are set i imital cape. 1ndented + picas from the marein

The frontispiece is not listed in ti.. tabie of contents

There are 36 points of iead between the last entry under FIGURES and the word TABLES. Tables are
formatted in the same manner as figures.

When the Table of Contents is longer than | page. ortinvation 1< ndicated at the top of each contir
ued pagc: the abbreviation (CONT: Tollows fne rile CONTENTS The colmn heading Page s alus

repeated on cach continued page. Contents pages are numbered in consecutive nrder (srting with i}
using lowercase Roman numerals

The following are sampis contents pages

920020 ’ 1a3-911
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43 Preface
11 the manuai 15 hupter oniented, the preface sppears i e first rght-iued nage toliow ne <ne anle
of contents pages. The title PREF ACE s Tush gt 3 pras helow £ iue e on the renrs paper
in 14 pomnt boldface caps. There are ™2 points of iead Setween ihe word PREF \CE and he seqinning
af the text

44 Chapters
Each chapter begins on 4 fight-hand page. The number and ttle of 4 chupter are set on "o«
cight justified. The first beains 3 picas below the “0p biue line on the repro nner snd contaims tne word
CHAPTER and the chapter number ez . CHAPTER 31in 14-pome Times Roman hoid o

et fine contuins the chapter utke i 1-noint Tmes Roman holdface cans Sneen p
sepurate *he first line from the secand. and ~2 ~
tet

2 pomts separate the second from

4.5 Paragraphs

Paragraphs are vet flush eft and
measure. I the manual 1 1o be set 1n 1 2-caiumn “orma:
separates the columns. Unless otherwise indicatec. ail >
a5 full measure formais,

45.1 Paragraph Headings - Each paragraph titie is preceded 5y 4 number | ¢ ne o mare
periods) whish Jentiries the paragraph. One em space separates the entire ~umner from he
Faelve pornts o 1640 separate the BAraEFaph nesing from the et €cept o i el hendimes. voe
below) Twents-four points of lead separate each paragraph ander the heading Taents -four p
lead separate the end of 4 paragraph from the Agading of the nest paragraph

If 2 heading appears without associated text. 24
poines oflead separate the fra heading from e s

There are three levels of headings: numbe:

2 esond the third fevel should he svded

FIRST LEVEL - i 1-pomnt noldiuce. cups

vel - 1i-point hoidface. mital caps
Thied Lovers - hotdhsee i caps. run 1 That s, the heading s “ollowed b
space. an en dash, and 1 space: then the text begins 02 the same hne The dush s also
boidface.

17 a fourth- or lower-level heading is used it is formatted in the same manner as the third-ievel neading

dlifgiltlal
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452 Headings for Nonchapter-Oriented Manualy - One cxiepton o me -
¢ paragraphs i~ the foliowing

ARy short, aunchapter-orented manuals -~
are numbered as follows,

A peset

L0 FIXRST LEVEL HEADING®

L1 Second Level Heading
111 Third Level Heading - Tex: nezins ner
46 Lists
The order of elements :n 4 primary list s adicated 2 -
aumbers. g 10. 11, etc are nght sined .

primary list s indeated an additonai

The order of elements 12 1 secondary

followed by 4 period. Text of 1 secondar: -+ et
prea indent)
In il lists the text is Dlucked 2nd does a0t

Tuehe points of lead separate fiements *nin 4 st when all siements o
oints separate the elements whea Jne or Tore s Tultiple ey Taent-fiw
from preceding and following text. See page 15 is standard for 0 evama

47 Examples
Taenty-four points af iesd se
are indented 2 picas

ate an

smpie fram the receding 1nd foliowing ev Al suamoies

48 Notes

Notes: cautons. and warmngs are set w S0idface and ppear sader the fext i w7 e nnh
separated by 33 points of fead. In 1 40-prea measure. notes are indented 1 icas From acn

19-pics medsire, nes 1€ a0t indented. The word aote. warning. of sautior s [ 01t e vaps
centered siter 24 pornts of lead. Twelve pownts of ‘ead separate fote. caution
From the 1ext assocntted ith 1. Tients-faar POV of ead wcparate the tas hné of (he ¢
or warning from the subsequent ext

49 Frotmotes

Footnotes are set 1n 10 pomnt on 11 points of fead and are 40 or 19, depending on formati picas wide
They are placed under a rule 9 picas wide drawn with 4 0 or | technical pen. The mimmum distance
between the body of the text 1nd the rule is 24 points. Efeven pounts of lead scparate the rule from the
first footnote ang separate each faotnote on the page. On 4 short page of text. the footnotes are placed
at the bottom of the page (not immediazely following the text)

All footnotes must e included within the image area. The compl
on the page containing the item 1o which the footnote
following pages.)

text of 4 faotnote should appear
rs. iFootnotes shouid not he contnued on

“ote that « heading identified by 3 00 aumbe:

dilgliltia)]
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410 Tables and Figures
For chapterorented maniuais
ceuinve

tabies i Tigures ire Tumoered

410.1 Tables - The text of 4 anie 2T mes Roaan on
manimumy. The Soiumas are et e TEht e o

The able ftfe 1 et o ane fine ceniered amve ae apie This e <t e e
Aumber. 10d The fadie fume L PIRL AL B Sars
Ay an em spave. Far exampie .

Table 1-1 Ercor Messages

if the bl wtie s to0 “ong 0
I

liowing e

Horzontl ines are reguired 20 he veg
spuionai

aPhresiation 1Con faliows 3
Table 1-1  Error Vessages  Cont

4102 Figures - The number and
caption ~houid ne a0 wder than the Tgure
measure 20 preas cmamumi Taents o
A mummum of 23 points of ead separate the hignest Dui
figure aumber ard file are DEnot Tedium Cace il caps 1 ware ©
second fine i centered ander the e If & zanton ~ three or more tnes, s e Tuan el

£5B0GG 08 e DR e T dages When

14 figure 15 one page of fess i feagth
than one puge. coRLARUINON 5 indicaied 15 oiws

Figure -1 Titte (Sheet | of I

The artwork of photograph number should sppear with the fgure

411 Indexes

The index is double column, the same point vize and icading i “he document «11 121 Each columa
19 prcas wide. A 2-pica gutter separates the columas. The word INDEX s 14-pamt huidlace caps anct
centered 3 picas beiow the tap blue lme n the repro paper Thirty-viv points of lead ~eparate the
heading from the text and 24 points of iead separate the sections thetween A. B. o e
numbers are |I-parnt. medium face caps. ¢ 2., INDEX-1. INDEX-2. and are centered at the bottom of
the page. 3 picas below the image area

dililtlsh] iasent
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Easch major tem in the :ndex should be smittal cavs: subheadings shoaid 50t ve capitalized mvew they
are swnal numes. commands, vF programs such us FILEV 0r progrimming znguages wuch o FOR-
TRAN

Sampie

Editor aptions. tex snaes) -
fem space) automatic overiow

Continued lines should be indented 2 em spirces. An example af i Bdex s shown g he end i s
manual

412 Page Numbering

4121 Chapter- ‘ented Manuals - Pages of 1 chaprer-oriented m snual are numsered aing the -hap-
e umber-puge number forat 12, -, et P ' et um e and sre sen-

numbers re | -pornt o
tered at the bottom of the page. 3 mics Selow 1he image 1re

4122 \nnchnplu Onenled Manuals - Pages of nonchapter-oriented munuuis are numbered sequen-
wally tie.. | }in the format described 1nove.

4123 Pre- and Post-Chapter Material - The conients und preface puges of chapter-oriented mans.is
are numbered using lowercase consecutise Roman aumerals placed according o the format shove N
numerals appear on the ht pages. aithough they are included in the count Appendixes
of chapter-oriented manuais ars aumboered using the le i

o the uppendin 1. A-f

413 Sample Chapter-Oriented Text
An exampie of these standards 1pplied o 1 chapter-oriented manuai foilows

»
dilglillal] .
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CHAPTER 1
iINTRODUCTION

11 SCOPE
T manual pro;

es 1 complete description of the DUVIT Line Interace inciuding nstaliation.
theory of operation. programming and mamtenance. The Muterial is presented with the understan
that the reader 15 famiftar »uh basic digitai computer theory

This stapter contuns miroductory nformaton, Dis sommunicaton iechmaues and ssiems are
discassed. The DU L s presented i terms of 1 general and physical description 1ad specifications
o xplamation of extrmeening drawing conveations s provuded

12 DATA COMMUNICATION TECHNIQUES
There are several technigues used for the transfer of data communmcation signais Each has s particu-
far sdvantages and disadvantages

1 Pulse Coding

Standurd data communication messages 3re sen 1n some form of puise code. There are several vari-
cties of pulse codes used in tne transferral of data in digital form. Binary signals. by heir very nature.
are natural elements for digual data codes. Such codes are said to be i binary format

A formatied binary code can represent different symbols only by allowing sufficient binary elements
for cach symbol. If we think of one binary digit Lor bit) represenung each svmbol. we have only two
chorces: ane ssmbol represented by the on state. the other represented by the off state. With such an
artangement. we could let the on of one state represent no and the off or zero state represent ves. While
itwould be difficult with such ar arrangement. we could convey messages of a very limited nature from
2 remote station (such as the answer to “Is the temperature at your station over ~

If. instead of using one binary digit for our character, we use two, we have more characters to choose
from. Our choice for a | -bit code was limited 1o two: 0 or | Our choice for a 2-bit code s four: 00,01
1007 11 we choose 2 3-bit code, our choice is eight: 000.001.010. 011. 100101 110, and 111, It can
be shown that for  code with a character makeup of n bits. the umber of characters available will be
n

In communicauions parlance. instead of calling these codes 1-bit codes. 2-bit codes. etc.. they are called
I-level codes. 2-level codes. etc. Although any arbitrary meaning can be assigned 10 a code character. it
is more practical for the majority of operations to let the characters represent numbers, punctuation
marks. spaces. and letters of the 2iphabet. In addition 1o these. some special codes use characters for
other meanings.

1.2.2 Pulse Code Transmission
Inorder 1o tronsmit code characters. it is necessary 1o arrange their elements n a way that will allow
their reception without uncertainty

dlifgiltal 13men
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There are twa busic tecmigues o sef
techmgues. as well os 3 ihird. isoch

traEA TN A e

vt eachronags Trese two
Onos. Wil Se Jincunsed i IE T ag Daraeraphs

1.2.2.1  Asynchronous Serial Transmission - [his krgue
becomes avarlabie. This 15 possible 0 ‘raming each datd charucie
and e end signal (STOP hit), 5o that he cuipment recenving the
when a data characer is heing presc fe communication

e on

Hence. each character consists of three naris + START it the data it and 4 STOP hit «Fgure i1
A START bit s 4 line state tusuaily 4 zeror 52t asis for | Mt tme The d
binary character being transferred. [n Tars 19RICAtONs the chariciers are 3 Bics [one w117 ne east
sigmificant bit being sent out and received first A NTOP o1t 15 4 hine state - snaails h

142, 0 2 bit umes. it 1ndicates that <

Interface recewer v check synchromzat
received properiy. 1 < . it 15 nut presented on
received 1 considered erroneous and retran

Sansmission s compiete T
aracter cransmission i e STOP ~it ot
¢ e mmediatels after the s Zata M. e Aara
180N i Aecesnars

Asynearonous Techmgue Format

Clocking for the interface transmitter 3nd interface receiver Jurng sy NEATONOUS IFIASMISSION 13 Do

vided by two different sources that are asynchronous to vne another The transmutter clock is enabled
when data is avalable for transmission and clocks the character onto the line. The sccener <lov

enabled when 4 START bit is detected on the line and samples the data bits as thes arz presented on
the line. The receiver is also equipped with a counter <hat counts the character bits recerved. When o
complete character and 1 STOP bit are recenved [the receiver must know ine numder of Mits per
characten. the receiver clock i disabled antif the next START bit 15 detected

The asynchronous serial data transmission technique has the following advantages

I Canbe

senerated easily by electromecharical equipment e ¢ Teletype® kesboard)

2. Can be used easily to dnive mechanical equipment (e .. Teletype printer)
3. Characters can be sent asynchronously (as they become available) because each character
has its own synchronizing informaton
The ges of the asy seral technique are

Separate tming is required for hoth transmitter and receiver

It 15 distortion sensitive because the receiver depends on incoming siznal sequences 0 be-
come syachronized. Any distortion in these sequences will affect the rehability with which
the character is assembled

TTeletype s 4 registered trademerk of Telets pe Corporation

020820

1A3-811
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Speed 1 limited hecause o -
modate distortion

asonabie maras netween chu

o st Ae hultin 1o secom-

4 Tus mefficient because at st 10 it umes are required 1 sena 3

o dans 1932
STOP hit 15 used. it takes 11 % times 1o transfer ¥ s of dats

i me

Synchronous Seri

I Transmission - This zechmaue does not use START and STOP 5us to
secomplish synchromzation. Instead. the entire diock of data imessage) s preceded on the ine by &
synchronizing code. When the aterface recener recognizes this code 1henceforth referred 1o as svic
characters), it locks in and, using 1 counter. Issembles the duta charay whict follow Hence, 1510
the asynchronous technigue, the recener musi Anow the number of hits per character

This techmigue requires that the ciock 7or 1¢ intertace transmitier he wdentical 10 the clock dsed 4t the
cecerver. The clock vignui iy providedt 12 12¢ ansmitter 2nd fecener an lines separte Trom the dats
ne. AUthe transmutier. the clock signal serves t ciaek the data vnto the fine. A2 ihe recerver. the dock
~ignat gates the data in Frgure i-2 llusizates the nming ¢
using modems

F A ARTONIUY COMMUAICALION Ny siem

Fraure

Syachronous Farma

As shown tn Figure 1.2, the moriz.n provides ihe dlock. the transmitter presents the data to the ine on
the positive zoig edge of the ciock. 4nd the recers er sampies the data on the negative gaing edge 1f the
transmitter pauses 3t any ume and fails 1o inhint the clack. the cecerver will continue to sampie the
fine. syachronizaon is losi. and ihe remuinder of the message il be erroncous

The advantages of the syachronous serial daty transmission techmque are
! Modem timing sources <an be ased for both transmitter and recewer

2. ¥ modem urting 1 used. nterface receiver does not require clock-synchronizing logic as
does the asyrchronous techniue.

1t 15 highly cificient because there are no hit times wasted with the use of START and STOP
buts. Ail bits on the line are data with the exception of the sync characters at the beginning of
the bit stream

4 Low distortion sensitivity because the tming is provided along with the data

Higher speeds are achievable because of the low distortion sensitivity

The disads antages of the sy serial data technique are.

1. Characters must be sent synchi Iy. not asy h is
desirable for most real-time and mechanical applications).

026020
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2 One mitime added o e i ram e fatami sirean ne
“aulty
P Thecon CARIGAL Ly e S et s more

U snired )
expensive than the equipment reauired “or 1sy ncheamius

oeration

Mechanical equipment cannct iwans recenve this e

1.2.2.3 Isochronous Serial Transmission - s technique i« exsentiaits the 1
fous data over 1 synchronous modem CRaracier s ACAFORIZALON i 1w
IS 4 COMMON Tming source s dsed o A0t Dhe transmitter 2nd re

The 150chronous echmgue does Aave 40 Intiges ver the AR
1S0ChTUNOUS OpEratOns emanate: € moderns and i wnchron
does NOL require Vlock-synCRIONIZNE Ve 4nE NN sen
possible

1.3 COMMUNICATION SYSTEMS

om

Lo e ener

131 Synchronous Systems - Syrcironcts LU EdemadUL TS modems. e et
higher rate of data ransmission thun sy acron us modems over 4w e 1ae " he natare o
these transmission tecaniques As aiso “esied 3 Aigher etficiens s chimin
Shronizing mformation with evers <hara

fe eey

Most synchronous modems suppis all the Hming secessan W fevene each M s Tade 1sailanie
from the modem. The difficuity in designing 4 ssnearonous modem ntertace is s it
Of communicating in the MESSage FIFTULE Sed 7 WACAFONOUS COMMURIIONS

s ne

Table 1-1 Representative Message Codes

Character Mesning Function

ESYN Synchromzing signat Establish character 'ramine

“*SOH Start of heading signai Precedes hicck mesite heading
character

*STX Start of text signai Precedes hiock nf tevi St icters

SETX End of text signa Terminates 1 biock i characiers
<warted with STX

K Acknowledge signai *Affirmative acknowledgment of
message recened

*NAK Negauve acknowiedge signal *Negative acknowledgment of
message received

*ACK nd NAK are sent by the s:ation that recerved ine message o the \tation that orinated the mesage

=Suttware protocal

1t s not the purpose of this manual to discuss the format for syachronous communication n detail
However. a brief description of these formats :s outhined 1o facilitate the reader's understanding of
synchronous interface design

Because the synchronous transmission techmque provides aniy it recovery tining. there must be 4
way 1o establish character framing and message framing. This 15 aczomplished by using codes (usually
ASCID that are assigned for synchronous message formatting purposes. Representative message codes
are listed in Table 11

020020 ot
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