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HUNAN FACTORS ANALYSIS 
DESIGN CHECKLIST 

AREA CONTROL/DISPLAY IKTEGRATION 

SYSTEM SRWWAN  

SECTION 5.1 

SUBSYSTEM 

(MIL-STi-UTZC) 

COMPONENT   

DESIGN CRITERIA 
CRIT1- 

YES NO N/A UNK CALITY COTtlEHTS 

5.1     CONTROL/DISPLAY  INTEBRATION 

5.1.1  S^ERAL CRITERIA 

5.1.1.1.   RELATIONSHIP 

Ar« ralationship» o* controls 
to thvir ••soci*t»d dikplaym, and 
display» to control»» limMdiatcly 
apparent to th« operator? 

Ar« control* located adjacent 
to   (normally under or to the right 
of)   their  aaeoctated display« and 
positioned so that neither the 
control  nor the hand normally used 
tor setting the control  will  obscure 
the display? 

5.1.1.2 DESIBN 

Are control-display relatioiships 
apparent to the user through proMieity, 
similarity of groupings, coding, 
framing, labeling, and similar tech- 
niques? 

5.1.1.3 COMPLEXITY AND PRECISION 

Is complexity and precision 
required of control manipulation 
and display monitoring consistent 
Mith the precision required of the 
system? 

Does control/dtspUy coapltxlty mtch 
the c«p«b111ty of tht optrttor (In tins of 
dltcrlalMtlon of dltplty dtUII), or Mtch 
tht optrator's Mnipulatlvt capability under 
the dynaialc conditions and envlronMnt In which 
huaan perfonaance Is expected to occur? 

A-l 
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DEsia cunaiA 
CRITI- 

TES HO m m cAim        CWWEHTS 

5.1.1.4 rEEOMCK 

I» feedback on control rooponw» 
•doquacy provided •» rapidly •■ 
possibl«? 

Do critical control function», 
•uch as thoa» ontorod by koyboard, 
provide adequate feedback to the 
operator prior to entry to enaure 
that the keyed entry 1*, in fact, 
errorless and the one that the 
operator desires to enter? 

S.1.2 POSITIONAL RELATIONSHIPS 

5.1,2.1  FUNCTIONAL BR0UPIN6 

Arc functionally-related 
controls and displays located in ' 
proximity to one another—arrange in 
functional groups, e.g., power, 
status, test, etc.? 

5.1.2.1.1 FUNCTIONAL GROUP 
ARRANGEMENT 

5.1.2.;.1.1  SEQUENCE 

Are functionally related groups 
of  controls and displays located so 
as to provide ♦or  left-to-right 
(preferred)   or top-to-botto« order 
of use,   or both? 

5.1.2.1.1.2    ACCESS 

Are functionally-related groups 
of controls and displays which are 
•ore frequently used,   located in areas 
of  easiest access? 

5.1.2.1.1.3 FUNCTIONAL GROUP 
HARKING 

A~e functional groups set apart 
by outlining with contrasting lines 
Mhieh eeapletely eneeepass the groups'? 

In most cases; CRT response 
Is sluggish at tines, however 

generally 

but questionable relevance 

A-2 
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DESiai CRITERIA 

S.l.2.1.1.4 CONSISTENCY 

I« th» location o* rocitrring 
functional groups and individual 
itarns Bimilar fro« panal to panol? 

5.1.2.3 ARRANSEMENT WITHIN 8R0UP8 

Ar« control« and displays Mithin 
functional groups locatod according 
to oporatien s«qu»nc« or function, 
or both? 

5.1.3 MOVEHENT RELATIONSHIPS 

5.1.3.1  LACK OF AMBIGUITY 

Do display indicators clsarly 
and unambiguously dirsct and guide 
th» äppropri at»'control rospons»? 

Is th» response of th» display 
to control mov»m»nt» consistent, 
predictable, and compatible with 
the operatcy's expectations? 

5.1.5.2-TIME LAS 

Is the time lag between the 
response of  the system to a control 
input  and the display presentation 
of  the response,   minimised? 

CRITI- 
TES NO WA UNK CALITY CMWEllTS 

usually; however, see 5.1.1.4 

A-3 
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HUNAN FACTORS ANALYSIS 
DESI6N CHECKLIST 

AREA VISUAL DISPLAYS SECTION  5.2 

SYSTEM    GRUmftH SUBSYSTEM 

(MIL-STO-mZC) 

COMPONENT   

DESIGN CTITEKIA 
CRITI- 

TES NO N/A UNK CALITY COWgNTS 

5.2 VISUAL DISPLAYS 
S.2.1     BENERAL 

Ar« visual display« uMd to 
provide thm opsrator with a clear 
indication o* •quipeent or «yatoM 
condition» ♦or operation under any 
eventuality coweenaurate with the 
operational and maintenance philosophy 
under design? 

S.2.1.1.   ALERTING/WARNING RELIABILITY 

Do alerting/warning displays 
provide the operator with a greater 
probability of  detecting the 
triggering condition than noraal 
observation would provide in the 
absence e4  the displays? 

5.2.1.3.1 CONTENT 

Is information displayed to 
the operator  United to that which 
is necessary to perfor« specific 
ations or to «ake decisions? 

5.2.1.3.2 PRECISION 

Is the infor«ation displayed 
only within the liaits and pr«cisian 
r«quir«d far specific operator actions 
or decisions? 

5.2.1.3.3 FORMAT 

Is inforaation presented te th« 
operator in a directly usabl« for«? 

Is thm  need for transposing, 
coaputing, interpolating! 
or «entally translating into other 
units avoided? 

3 

3 
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DEsiBi cunai* 
CRITI- 

TES WOH/A UHK CALITT 

PACE   2 OF   8 

COWCNTS 

S.2.1.3.4    NEMJNMWCY 

I« display redundancy avoid««! 
•xcapt in thoa« circvimatanoa whwr» 
it ia naadad to achiova raliability? 

5.2.1.3.8    COHBININS OPERATOR/ 
MAINTAINCk  INFORMATION 

la oparator a-id «afntainar 
inforaation co^Jinod in tha aa«a 
diaplay rnly «than tha inforatatien 
content  and ♦oraat ar« «all-auitad 
to,   and tinia coapatibl« for,   both 
uaara? 

5.2.1.3.4    DISPLAY FAILURE CLARITY 

la failure of  a diaplay or  its 
circuit  iwaediately apparent to the 
operator? 

8.2.1.3.7 DISPLAY CIRCUIT FAILURE 

la diaplay circuitry separate 
fro« equipatent it «enitora such that 
• failure in the diaplay does net 
cause a failure in equi patent? 

5.2.1.3.8 UNRELATED HARKIN08 

Are tradeatarka and cea^any 
names placed elaeMhere other  than en 
the diaplay panel  face? 

8.2.1.3.9 DURATION 

Do signala and diaplay inferea- 
tien have durationa of sufficient 
length to be reliably detected 
under eitpected operator Morklead 
and the operational environwent? 

8.2.1.3.10 TIHCLINESS 

Are diaplay« such a« cathode 
ray tube displays, head-up display«, 
colliatated diaplay« end ether 
diaplaya requiring refreehed Iff 
foraMtion updated In a «ynchrt 

where pocsible? 

CRT 'lockup* Is not altays 
iMNdlittly apparent to 
ustr/operator 

A-5 



DBiwomaa 
CRITI- 

YES NO m m OLITY 

Are th« displav« refreshed to 
the deoree o+ timelineBB required 
bv personnel in the normal operatinq 
and/or servicing modes? 

5.2.1.3.11 ADVISORY AND ALERTING 

Do displav« such as multi*unctior 
displays, cathoue ray tube displays, 
head-up diplays. collimate displays 
and other visual display devices 
which display simultaneous and 
int(?arated information advise and 
alert operatina personnel to in- 
formation that becomes critical 
within the display"' 

5.2.1.4  LOCATION AND ARRANSEHENT 

5.2.1.4.1 LOCATION 

Ar* display« located and de- 
signed so that they nay be read 
to the degree of accuracy required 
by personnel in the noreal 
operating or servicing positions 
without requiring the operator to 
assume an pncoarfortable, awkward 
or unsafe position? 

5.2.1.4.2 ACCESS 

Are visual displays visually 
•ccessible without resorting to the 
use o*  ladders, flashlights or ether 
special equipeent? 

5.2.1.4.3 ORIENTATION 

Are display faces perpendicular 
to the operator's line of  sight 
«hen feasible? 

Is parallax  ainiaal? 

5.2.1.4.4 REFLECTION 

Are displays constructed,  arrange«X 
and Mounted to prevent reduction 
>f  infereation transfer due to 
reflection of th» eeblent 
illuaination free the display cower? 

PAGE     3     OF     8 

COWCHTS 

Length of cablt to CRT 
Units •djustntnt to aost 
conforttbli and tfflcltnt 
position 

A-6 



Disig atrrom 

5.2.t.4.* •ROUPXNB 

Ar« all dlaplay» n«:««»*rv to 
•upport «n Operator oetivity or 
»•ouonc« of «etivitio», qroupod 
toqothor? 

5.2.1.4.7 FUNCTION AND SEQUENCE 

Ar« dioplay« wrongod in rolotlon 
to on* «nethor «ceerding to thoir 
••quonco of UM or tho «unctional 
rol«lions ot  tho cooponontm thoy 
ropr»*ont? 

5.2.1.4.8 FREOUENCY OP USE 

Ar« display* that ar» *r»qu»ntly 
uaod groupod tegothor and plaeod in 
an optiou« visual son«? 

5.2.1.4.9 XNPQRTANCE 

Ar« ioportant or critical display! 
leeatod in a privilogod position 
in tho optiMuo projoetod visual ton« 
or othorMi«« highlightwd? 

5.2.1.4.10 CONSISTENCY 

Ar« siailar displays arranged 
eonsistontly within th« asssobly or 
across sioilar ass««bli««? 

CMTI 
.TES WO W/A UNK CALITY 

5.2.1.4.11 NAXINUH VIEMINB 
DISTANCE 

Is th« vi«Ming distanc« 4rom 
th« «v« r«**r«nc« point o*  th« 
s««t«d oporator to displays 
loeatod cles« to th«ir asseciatod 
control«?  (l«ss than ASSMI  (35 in)» 

M6E jl OF    8 

catjirrs 

A-7 



PAGE    5     OF    8 

DEsiai «nom 
CRITI- 

m NO m m CALITY COWCHTS 

5.2.1.9 C0DIN8 

5.2.1.9.1  OBJECTIVES 

Ar* coding tvchniqu*» used 
to <f«cilitat«i 

a. discriMination of  indi- 
vidual displays? 

b. identification of 
functionally rolatod 
display»? 

c. indicstion of  rslationships 
bsttMHtn displays? 

d. identification of  critical 
inforaation Mithin a 
display? 

5.2.1.9.2    TECHNIQUES 

Ar» displays cod»d by color, 
six», location, shap» or flash 
coding, as applicabl»? 

9.2.1.9.5 STANDARDIZATION 

I» coding Mithin th» systsm 
unifor« and »stabilsh»d by agr»»»»nt 
Mith th» procuring activity? 

9.2.2.3 SIMPLE INDICATOR LAMPS 

9.2.2.3.1 USE 

Ar» siapl» indicator laaps 
us»d Hh»n design considerations 
prsclud» th» us» of l»g»nd lights? 

9.2.2.3.2 SRACINB 

Is th» spacing b»t—n 
•djae»nt edges of siegle round 
indicator laeps sufficient 
to pereit unaabigueus labeling, 
signal interpretation, and 
convenient bulb roaeval? 

8.2.2.3.3 COOINB 

Are siaple tmlieater lights 
ceded In comjraanc* «1th TASLI II, 
sag», S3, 1472eT 

3-0 
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DESig otnom 
CRITI- 

TES NO W/> Wir ^ALITY 

5.2.4 CATHODE HAV TIÄE   (CRT)   0I8PLAV6 

5.2.4.1 SIBNAL SIZE 

I« th« iiMg« *iz* o*  character» 
consistent with operator need* and 
requiremen^«? 

5.2.4.2 VIEWING DISTANCE 

Is the vi«Mlng distance consistent 
with operator needs and requirements? 

5.2.4.3 SCREEN LUMINANCE 

Does the ambieit illuminance 
contribute «ore than 25% oi  screen 
brightness through diffuse re- 
flection and phosphor excitation? 

5.2.4.5 LUMINANCE RANGE 

Is the luminance range of 
surfaces immediately adjacent 
to scopes between 10X and 100% of 
screen background Juminance? 

5.2.4.6' AMBIENT ILLUMINANCE 

Is the ambient illuminance in 
the CRT area appropriate for ether 
visual functions (e.g., setting 
controls, reading instruments, etc) 
but not such that interference with 
the reading of the CRT is tperiled? 

5.2.4.7 REFLECTED BLARE 

Is reflected glare minimised 
by proper placement of the scope 
relative to the light source? 
(are hoods and shields used?) 

S.2.4.S ADJACENT SURFACES 

Are surfaces adjacent to the 
•cope of a dull matte «intah? 

A-9 
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DEsiMotnau TES NO m UNK 
CMTI- 
»LITY COtCNTS 

5.2.»    OTHER OltPLAVS 
f 1 

5.2.4.1 aENERAL 

5.2.4.1.1    TYPES 

Hh«r» applieabl«,   mrm dirmct- 
r»«ding countw«,   printer*,  plotters 
fl«9«,   optical projoctions,  LEO, 
g** discharg»,  liquid crystal  and 
•loctrolu*ino*c«nt displays ussd? 

1 printer; elapstd-tlm counter 
on Hlcat conputer 

5.2.6.1.2    APPLICATIONS 

Is ths sslsction of ths displays 
••ntionsd in 5.2.4.1.1  based on 
specific criteria as per TABLE HI, 
1472C,   page 35? 

1 
1     | 

1 

5.2.4.2 COUNTERS 

5.2.4.2.1    USE 

Are counters used for pre- 
senting quantitative data when 
a continuous trend indication is 
not required and when a quick, 
precise indication is needed? 

1 1 elapsed system tine neter 
on 2-D 

5.2.4.2.2    HOUNTINO 

Are counters Mounted as dose 
as possible to the panel  surface 
so as to sieixe parallax  and 
shadows and «aniwiie the viewing 
rngle? 

1 

5.2.4.3    PRINTERS 

5.2.4.3.1  USE 

Are printers used when a visual 
record of data is necessary or 
desirable? 

3 

Do printers cenfore to TASLB XIX 1 

1072C, page 38. 

S. 2.6.3.2    VISIIIUTY 

I> print* ntttr not hlMtn. 
Mtkid. or obtcurcd In • Mnmr 
that     dots not taptlr dlroct rMdlngT 

X 
1 

A-10 
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DESia cnnam 
CRITI 

TES WO N/A UNK OLITY 

PA6E    B     OF    8 

COHHEWTS  

5.2.4.3.3    CCMTKABT 

I« ■ ainiaiu« ei  7SX luMinane« 
contrast provided bat««—ft tttm 
■atari«l   and tha background on 
Mhich  it  is printed? 

5.2.6.3.4 ilXUHINATION 

Arc printer« provided with in- 
ternal illuaination i* the printed 
«atter is not legible in the 
planned operational aebient 
environment? 

5.7.6.3.5 TAKE-UP PROVISION 

Is a take-up device for printed 
aatarial  provided? 

5.2.6.3.6 ANNOTATION 

Where applicable, are printers 
Mounted so that the printed Matter 
(e.g., paper, Metalisod paper) 
May be easily annotated while 
still in t'he printer? 

A-ll 
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HUNfM FACTORS MMLYSIS 
DESIGN CHECKLIST 

PAfiEJ OF   3 

AREA     AUDIO DI$P^YS SECTION     5.3 

SYSTEM   &mWi SUBSYSTEM   2-D 

(MIL-STD-1472C) 

COMPONENT  

DESI6N CRITERIA 
CRITI- 

YES MO H/A UMK CALTTY COWENTS 

5.3 AUDIO DISPLAYS 

5.3.1 SENERAL 

5.3.1.1 USE 

Ar» audio displays provided whsni 

a. Th« inforaiation to ba pro- 
cvsssd is short, siaipls, and transi- 
tory, requiring iMKsdiats or tias- 
bassd responses? 

b. The common mode o4  visual 
display is restricted by overburdening| 
ambient light variability or limitation 
operator mobility! degradation of 
vision by vibration, high g-forees, 
hypoKia, or other environmental 
considerations!  or anticipated 
operator inattention? 

c. The eritieality of trans- 
mission response makes supplementary 
or redundant transmission desireable? 

d. It is desirable to mmrn, 
alert, or cue the operator to 
subsequent additional response? 

e. Custom or usage has created 
anticipation of an audio display? 

f. Voice communication is 
necessary or desireable? 

8.3.1.2 SIBNAL. TYPE 

Whan an audio presentation is 
required,  is the signal presented 
in accordance with Table V,   1472c, 
page 82? 

But 3-D ';Ch1rp needs 
to be shorter, of 
fixed duration 

"look" «t touch-screen 

Ä-12 
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DESIBI CKTTOm 

5.3.1.3 FALBE ALAKHS 

Does the audio display device and 
circuit preclude false alarms? 

5.3.l.S    CIRCUIT TEST 

Ar* audio display« »quipped with 
circuit tMt device* or other aean* 
of op*rability t**t*? 

5.3.2    AUDIO WARNIN68 

5.3.2.1  WARNING SI6NAL8 

Ar* audio signals provid*di 
a* n*c*Bsaryl   to warn porsonn*!  of 
i«pending dang*r,   to al*rt an 
operator  to a critical   change in 
systtMi or equi patent  status,   and 
to remind the operator of  a critical 
action or actions that must be taken? 

5.3.2.4     RELATION TO VISUAL DIBPLAVB 

When used  in conjunction with 
visual   displays,*  are audio warning 
devices «upplewentary or  supportive? 

Does the audio signal  alert and 
direct operator attention to the 
appropriate visual display? 

5.3.3 CHARACTERISTICS OF AUDIO 
WARNING SICMALS 

5.3.3.1  FREQUENCY 

5.3.3.1.1 

Is the range of the warning 
signals between 200 end 8000 hi. 
(preferably between 800 an« 3000 hs.n 

CRITI- 
TB NO W/A UWC CALITY COWCITS 

look at touch-scretn CRT 
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DES18N CRITPIA 

5.3.3.2  INTENSITY 

S.3.3.2.1 COMPATIBILITY WITH 
ACOUSTICAL ENVIRONMENT 

I« th« intwnsity, duration and 
•aurc» location ot  audio alarm 
and signals coMpatibls with ths 
acoustical snvironMsnt of'ths intsnd- 
•d rscsivor as MSII as ths 
rsquirsMnts of othar psrsonsl in 
ths signal arsa? 

5.3.3.2.2 DISCOMFORT 

Is ths intsnsity o*  audio warning 
signals low snough such that discom- 
fort and/or "ringing" is not caussd 
in ths sars of listsnars? 

CRITI 
TES W K/A UNK MLITY 

trror tone., 
attention orientating 

A-14 
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HIMW FACTORS AMLYSIS 
DESIfiN CHECKLIST 

AREA     COHTTOLS SEaiO«     5.4 

SYSTEM _awtWL 

DCSiai CRITERIA 

5.4 CONTROLS 

5.4.1 BENERAL CRITERIA. 

5.4.1.1 SELECTION 

5.4.1.1.1 DISTRIBUTION OF WORK 
LOAD 

Ar* controls mmlmctmd  and dis- 
tributvd »e that non« of th» 
operator's limb* ar« ovarburd*nad? 

5.4.1.1.5 STOPS 

Ar» stops provided at th« 
baginning„and and oi  th» rang» o* 
control   position it  th» control 
is not r»quir»d to b» op»rat»d 
beyond a particular »nd position 
or  sp»ci«i»d  Ii»it? 

5.4.1.2.     DIRECTION OP MOVEHENT 

5.4.1.2.1     CONSISTENCY OP MOVE- 
HENT 

Is th» dirvctian of control 
aav»*»nt consist»nt with th» r»lat»d 
•ov»at»nt o* an associatad display, 
»quipa»nt coapenant,  ar vahicl»? 

SUBSYSTEM   3-D/2-D 

(WL-STO-U72C) 

CONPONENT  

CRITI- 
YES NO H/A jtK CALITY COWOTS 

easy and simple to 
operate 

A-15 



Dgsig ormm CRITI- 
YES WO H/A jMC CALITY 

5.4 CONTROLS 
S.4.1.3    ARRANOEHENT AND BROUP1NS 

S.4.1.3.1 OROUPINQ 

Ar« «11 control« which function 
In ««quvntl«! oporatlon, or which 
op«r«t« together, greupod together 
•long with th«ir «««ocietod dl«pl«y«7 

S.4.1.3.2 SEQUENTIAL OPERATIONS 

Do control« which «re Involved 
In «equenti«! operations follow « 
fixed pattern? 

5.4.1.3.3 LOCATION OF PRIMARY 
CONTROLS 

Do the most important and fre- 
quently u«ed control« have a favora- 
ble position with reepeet to ea«« of 

5.4.1.3.4 CONSISTENCY 

Are functionally «iailar or 
identical prieary control« arranged 
eon«i«t«ntly fro« panel to panel 
throughout the «y«tea, eguipeent, 
etc.? 

S.4.1.3.7.  SPACINS 

Dee« «pacing between control« 
ceeply with Table VII   (peg« 48)  In 
mi-Std-147Sc7 

P*6E     2    OP   10 

COWPfTS 
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DESiai CWTBH* 

5.4.1.4 COOINI 

5.4.1.4.t METHODS AND REQUIREMENTS 

Mh*r» ceding of control* is uood, 
im it consistont throughout tho 
•yotoo? 

5.4.1.4.2 LOCATION CODING 

Ar« control« ••soeiatod with 
«ioilar function* in tho MM* rol- 
•tivo location? 

5.4.1.5 LABELING OF CONTROLS 

Deo« control laboling eonfor« 
tho criteria «ot forth in para- 
graph 5.5? 

5.4.1.6 PREVENTION OF ACCIDENTAL 
ACTIVATION 

5.4.1.8.1 LOCATION AND DE8IBN 

Aro control« doaigncd and Isea- 
ted «o that thoy aro net «uacoptibl« 
to accidental activation? 

5.4.2.1.2 KEY OPERATED BNITCHEi 

S.4.2.1.1 

CWTI 
YES HO N/A UNK «LTTY 

Ar« key operated «Mitche« uood tc 
>rev«nt unauthoriied oporation? 

pm    3    OF  10 

cowBrrs 

on 2-D console 
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M6E_4    OF   10 

DESI6N CXITERIA YES NO N/A 
CRITI- 

WKCALITY COWCNTS 

5.4.2.1.2.2 DIMENSIONS, DISPLACEMENT 
AND RESISTANCE 

Do th* aimmnmionm,  dimplmcmrimnt, 
•nd r«»i«t«nc« of  k*y operated 
■Mitchos confor* to Figur* S,   1(472C? 

X 1 

5.4.2.1.2.4 MARKING AND LABELING 

Do** th* koylock application 
includ* appropriat* positional 
•arking« and labols? 

X 1 

5.4.2.1.2.S OTHER REQUIREMENTS 

Do keys have teeth on both edges? X: 1 

Is key lock oriented so that the 
key's vertical position Is the off position? 

- 1 

Can the key be renoved only «then 
the lock is In the off position? 

X 1 Key can be remved when In 
"on" position 

Is activation of the systa» 
acconpllshed by turning the key In 
a clockwise direction? 

X 1 counterclockwise activates 
2-0 console equipment 

5.4.2.1.3    DISCRETE THUnMEEL 
CONTROLS 

5.4.2.1.3.1     APPLICATION 

•«h*r* pr*eiM nu«b*rlcal  Inputs 
ar* r*guir*d on th* part th* 
op*ratar? 

X 1 STE/1CE "TEST SELECT" 

A-18 



--iUS*, 

MG£ OF-ÜL 

Kiim aawM CRITI 
YES WO W/A WIK CALITY 

9.4.2.1.3.2 

Ar» positions «round th» 
circu«^*r«nc* o*  discrot« thunb- 
Mhccl  controls provided with m 
concsvs surfsc« or soparatod 
by a high-friction aroa which is 
rat sad -fro» th» poriphory of  th« 
thumb whaal? 

Do thumbwheels not preclude 
viewing the digits within 30 degrees 
viewing angle to the left and right 
of a perpendicular to the thumb- 
wheel digits? 

5.4.2.1.3.3 CODINB 

Ars thumbwhssl controls ceded 
by loction, labeling, and color? 

If used as input devices, are 
OFF and ON positions color coded 
to permit a visual check that the 
digits have been reset to f-eir 
normal positions? 

5.4.2.1.3.4 DIRECTION OF NOVEHENI 

Does moving the thumbMheel edge 
forward, or upward, or to the right 
increase the setting? 

5.4.2.1.3.5 NUMERALS 

5.4.2.1.3.S.1  EXTERNAL LUHINANCE 

Are digits bold, black numerals 
engraved on a light (or white) 
thumbwheel background? 

Is the height-to-stroke width 
ratio approximately 10:1? 

C0WCTT5 

STE/ICE TEST SELECT Is labefel 

whltt M black 
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aaim anaw CRITI- 
mm tun m OLITY 

S.4.2.1.3.* VItIttLITY 

Du«« IhuMbMhMl d««i«n par «it 
vi«wii.q o4  inlin« digit«!  read- 
out fro« «U  ap«r«ter po«ition«? 

5.4.2.1.3.7 OXHENtlONS 

De thuMbMh««! control di««n«i 
confer« te th« criteria «et forth 
in Figur« *, 1472t P«g« 77? 

5.4.2.1.3.8 RESISTANCE 

X« control r««ist«nc« «lastic? 

Do«« r*«i«t«nc« build up «nd 
th«n d«er«a«« •■ «ach d«t«nt i« 
•ppro«ch«d «o that th« control «n«p« 
into position Mitheut «topping b«- 
twn adjac«nt d«t«nt«? 

5.4.2.1.3.9 SEPARATION 

De«« ««paratien b«tw««n «d- 
Jac«nt «dg«« of thu«bwh««l  control« 
confer« to'th« criteria in Figur« 
«.   1472c and «uffiei«nt to pr«- 
elud« accld«ntal  activation 
of •dj«c«nt controls during neraal 
««tting? 

8.4.3 LINEAR CONTROLS 

S.4.3.1 DISCRETE LINEAR CONTROLS 

8.4.3.1.1 RUSH BUTTONS (FIN8ER 
OR HAND OPERATED) 

8.4.3.1.1.1 

Ar« push button u««J «than 
• centre! er «n array of control« 
i« n««d«d for «e««nt«ry contact 
er for «ctiwatln« • locktn« 
circuit, particularly In 
high-fr«eus->cy-e«^»«e sttuatian«? 

1 

1 

M6E   6      OF 10 

COWCIITS 

start button 3>D censolf. 
tnt button on STE/1CE 
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DESIBI CTiraiA 
CWTI- 

YES NO N/M UNK CALITT 

PA6E    7 OF    10 

CgjjgTS 

9.4.3.1.1.2    «HAPE 

Ar* push button mur4mcmm 
concav»   (ind*nt»d)   mo •• to lit 
th« fingwr? 

DON th« murimcm provide 
• high dogro* of  frletlonal 
rm%i»t*ncm to provont  slipping? 

S.4.S.1.1.5    POSITIVE  INDICATION 

Do»* control   octivation produc» 
• positiv« indication o* that acti- 
vation   <«.g.i   snap 4mml,  audibl« 
click,  or inttov-al   light)? 

S.4.3.1.1.4 
GUARD 

OR COVER 

Is a channel   or cov«r guard 
us«d Mh«n it  is iaporativ« to pr«- 
v«nt  accidental   activation of th« 
controls? 

Do cover guards. In th* optn 
position, not Interftre with operation 
of th« protected device or adjacent controls? 

S.4.3.1.1.9 DIMENSIONS,  RESISTANCE. 
DISPLACEMENT,   AND 

SEPARATION 

Do push button dimensions, 
r«sist«nc*s,   displac«««nts(   and 
ssparations confer* to th« criteria 
s«t forth in Figure 11,   1472c,  page 

not critcal or necessary 

not critical or necessary 

elastic resistance with stop 
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DESIGN CRITBHA 
CR1TI 

11% mm UWKCALITY 

5.4.3.1.4    rOB»£ WITCH CONTROLS 

5.4.3.1.4.1  USE 

Ar» toggle »Mitch«« u««d for 
function« which r«quir« two di«cr«t« 
position« or wh«r« «pac« limitation« 
»r« ««vor«? 

5.4.3.1.4.2 ACCIDENTAL ACTIVATION 

Wh«n th« pr»v«ntion of  •ceiden- 
t«l  activation i« of primary 
inportanc«   (i.«.,   critical,   dang«rou«, 
or hazardous condition« would r««ult> 
ar« chann«!   guard«,   lift-to-unlock 
«witch««,  or oth«r «quivalant pr«- 
vantion iwchanisas provided? 

Is safety or lock wire not used? 

If a cov«r guard is u««d,  di 
it« location int«rf«r« with th« 
operation of th« protected device 
or adjacent.control«7 

8.4.3.1.4.5 DIMENBIONS,RESISTANCE 
DISPLACEMENT, AND 
SEPARATION 

Do dimensions, resistarices, 
displacement«, and «eparation« between 
adjacent edg*-« of toggle «witch«« 
eonfor* to the criteria «et forth 
in Figure 13, 1472c, page 937 

Can tegglt switches bt stopped only 
•t nuwrleal pesttlonsT 

9.4.3.1.4.4 ROSITIMI INDICATION 

I« an indication of centre! 
activation provided <«.g.i «nap 
feel, audible click« «««eclated or 
integral light»? 

A-22 



:.*'-— 

*-W:».v..,     >«iS»*™a.««».   .-■■-ii^v.. 

DKig CTITPIA 
OtlTI- 

TES WO W/A UWK CALITY 

S.4.3.1.4.5    ORIENTATION 

Ar« teggl« «witch*« varticelly 
arimntmä with OFF in th« down posi- 
tion? 

I« horizontal  orientation 
•nd actuation u««d only for COM- 
patibility Mitn tho controlled 
function or «quipMrnt  location? 

5.4.5.1.6    ROCKER SWITCHES 

5.4.5.1.6.1    USE 

Ar* rocker «witch*« u«*d  in 
lieu of  toggl* «witch*« for function« 
which require two di«cr*t* position«? 

Are rocker switches used where 
toggle switch handle protrusions 
might snag the operator's sleeve or 
phone cord, or where there 1s In- 
sufficient panel space for separate 
labeling of switch positions? 

5.4.3.1.6.2 ACCIDENTAL ACTIVATION 

Are channel guards or equi- 
valent protective measures used when 
the prevcr.iion of accidental activa- 
tion Is of primary Importance (e.g.,. 
critical, dangerous or hazardous 
conditions would result)? 

5.4.5.1.6.3 POSITIVE INDICATION 

I« an indication of central 
activation provided  (e.g.,  snap 
feel,  audible click,  a««ociated 
or integral  li«ht>7 

PAGE    9     OF    10 

COWCWTS  

on disc drive 
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DESItttirai» cwn- 
TES WO W/A WK OLITY 

8.4.S.t.*.4 OIMENBIONS.RESISTANC^ 
DIBPLACEHENT,   AM) 

SEPARATION 

Do diMnsions,  r»*i«tanc«B( 

dimpIacwMtntSt   and »«parations b»- 
twn center» of rocker «««itches 
conform to the criteria in Figure 
15,   1472c,  page 9*? 

Doe« reaistance gradually 
increase,  and then drop when the 
switch snaos into aesition? 

Can the strltch be stopped 
only at the required positions? 

5.4.3.1.*.A    ORIENTATION 

Nhere practicable,  «re rocker 
switches Mounted vertically? 

Does activation of the upper 
wing turn the equipaent or component 
on? 

Is horizonal  orientation of 
rocker switches used only for 
compatibility with the controlled 
function or- equipment location? 

5.4.3.1.6.7 COLOR AND  ILLUMINATION 

Are alternate colors used to 
denote the ON and OFF positions of 
a rocker switch? 

Is alternate illumination of 
either the ON or OFF positions used 
to facilitate positive recognition 
of current switch position? 

M6E JO    OF 10 

COWCHTS  

not critical or necessary 

not critical 
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PAK   1 OF    5 

NUNM nCtmS ANALTSIS 
DESIGN CHECKLIST 

MM     UttELIHS SECTION     5.5 

SYSTEM 6RUHHM SUBSYSTEM 

(NIL-STO-U72C) 

COMPONENT  

DESlfiN CTITERI* 
CRITI 

YES NO N/* UNK CALITY COWgNTS 

S.S LAKLINB 
5.5.1 OENERAL 

5.5.1.1 APPLICATION 

Ar« lattcls, Ivgandm, placards, 
signs, or Markings providad Mhara 
parsonnsl Must identify, intsrprst, 
or follow prbcaduras or avoid 
hazards? 

5.5.1.2 LABEL CHARACTERISTICS 

Ar* labelsi 

accurate in thsir inforMatien? 

consistsnt with tiMs availabls 
for,recognition or other 
responses? 

readable at reasonable distance? 

properly illuminated and colored? 

consistent with critieality of 
function labeled? 

consistent within and between 
systoM ceMponents and subsysteMs* 

5.5.1.3 PROTOTYPE AND PRODUCTION 
EQUIPMENT LABELS 

Are labels on prototype easily 
and sieply affined so that they can 
be altered, end reeeved if design 
changes occur? 

A-25 



PAGE    2     OF   5 

OESISN ana» YES NO m. iiL 
CMTI- 
CALITY COMMENTS 

• 

5.5.2    CMIENTATION AND LOCATION 

5.5.2.1 ORIENTATION' 

Ar» label* «nd inforM*tion en 
thM oriented horiionally so that 
they cen be reed quickly end easily 
«ore left to right? 

X 2 

5.5.2.2    LOCATION • 

Are label« placed on or very near 
the iteee which they identify? 

X 2 

Are labels placed so no other 
Infonwtlon Is hidden? 

t 1 

Are labels placed so controls 
do not obscure label 1nfomt1on7 

X 1 start button label obscured 
by start button 

5.5.2.S    STANDARDIZATION 

Are label* located in a con- 

eent and systee? 

X 2 

5.5.3    CONTENTS 

5.5.3.1    EQUIPMENT FUNCTIONS 

Do labels primarily d»*cribe the 
function* of equipeent  it»««? 

X 2 

5.5.3.2    AMREVIAT10N8 

Are abbreviation* used en label*? X 1 

If abbreviation* are used,  do 
they confore to Military standards? 

X 1 

5.5.3.3    IRRELEVANT  INFORMATION 

Does only relevant Information 
appear on labels or placards? 

X 1 
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POSE     3    OF 

OESICN CRITERIA 
CRITI- 

YES NO N/A UNK «LITT 
• 

concurs 

S.S.4 (KMLITIES • 

S.5.4.1    IReVlTV 

Ar« lab«lm cenci** •• possibl« 
Mithout ••crificing intandwd 
MMning or  inforaation? 

X 2 

Art labeis er pUcards unMblguout? X 2 j 

8.S.4.2    PAHILIARITY 

De Mord« on label« er placard« u«t 
familiar «mrd« or  language? 

X 2 

Ar« cooMon term« u««d which will 
b« understood by the«« Mho will 
operat« th« «ouipoent? 

X 2 

5.5.4.3    VISIBILITY AND LEB1BIL1TY 

Can lab«l« and placard« b« read 
«a«ily and accurately at operational 
distance«? 

X 2 

5.5.4.4    ACCESS * 

Ar« labels placed so that they are 
not obscured or covered by other equl patent 
or assmblles? 

X 1 see 5.2.2.2 

5.5.4.5    LABEL LIFE 

Are label« clear and dietinct? X 1 stenciling has worn off 
on sene labels 

Do they have high eentraat? X 1 

Are they r««i«tant to greaae, 
grioe,  dirt,  etc.? 

X 1 son« stenciled labels are not 

5.5.4.4    LABEL BACKOROUND 

Dee« label  color contrast with 
the equipatent background «pecified 
in 5.7.f? 

1 

X ' 

Ä-27 
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P/WE   4 OF    5 

DESIGN CXmXM fES NO N/A UNK 
CRITI- 
MLITY concurs 

5.5.5.4 CAPITAL VS LOWER CASE 

5.5.5.4.1 LABELS 

Are labels printed in all 
capitals? 

X 1 

5.5.6    EOUIPrCNT LABELING 

5.5.6.1     UNITS,   ASSEMBLIES,   BUB- 
ASSEMBLIES AND PARTS 

5.5.6.1.1     BENERAL REQUIREMENTS 

Are units, assemblies, sub- 
assemblies and parts labeled with 
a clearly visible, legible, and 
meaningful name, number, code, 
mark or symbol, as applicable? 

X 1 

5.5.6.1.2    LOCATION 

Ar« gross Identifying  labels 
en • unit,   assmbly or major 
subassMbly locstvdi 

so that they are not obscured 
by adjacent items? 

X 1 

on th* flattest,  «tost uneluttorod 
surface available? 

1 1 

in a way so as to Minimise Hear 
or obscurement by grease,  grime, 
etc.? 

X 1 

in a May to preclude accidental 
removal,  obstruction,  or damage? 

X 1 
' 

5.5.6.2    CONTROLS AND DISPLAYS 

5.5.6.2.1  BENERAL REQUIREMENTS 

Are controls and displays 
appropriately and dearly labeled 
Mith enough Information for proper 
identification,  utilisation, 
actuation,  or manipulation of the 
element? 

X 1 
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DKiai ginBm 
CRITI 

^S HO^A UNIC CALITY 

S.S.*. 2. 2    •XWUCITV 

Do control and display labels 
convey verbal meaning in a direct 
and unambiguous manner? 

Do th«y urn» Biiipl« words «nd 
phras*«? 

5.5.4.2.3 FUNCTIONAL LABELING 

Ar« controlB «nd display« 
l«b«l«d sccerding to th«ir function; 
according to th« folloMing critoriat 

ar« dissimilar naiws us«d for 
diff«r«nt control« and diaplay«? 

ar« instriMtsnt« lab«l«d in t«r«« 
of «that  i« being *«««ur«d or 
controllad,  and in t«r«s of 
th« purpos« and us« by th« 
oporator? 

do«s control  labeling indicat« 
functional  rosult of a control 
«ovawant? 

Hh«n applicabl«,  ar« appropriat« 
labals us«d to indicat« th« 
functional  ralationships b«twn 
controls and displays? 

5.5.4.2.4 LOCATION 

Wh«n applicabl«,  do control 
display labals «Mt th« follOMin« 
crit«riai 

is «as« of control  ep«ratien 
gTvan priority ovor visibility 
of control position labels? 

ar« labals plac«d ow«r th« 
controls «nd display* th«y 
dvscrib«? 

ar« labals uswl to id^tify 
functionally grouped controls 
«nd display«? 

Is label  location unifor« 
throu«hout the «ystoai and 
«ubsyst«*« untfer«? 

^A8E    5 OF    5 

CgWjNTS 

gtnertlly 

"Misttr SiritchMabtltd 
btlow', tlse 'InttniMnt 
Switch* 
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Wm FACTORS MMLYSIS 
DESI« CHECKLIST 

USA    MßMSPKl DESI6M REOUIRgginS 

SYSTEM     6RUHWI  

DESI« CKITERIA  

SECTIOH     5.7 .(WL-STD-1472C) 

SUBSYSTEM 

CMTI- 
YES MO m UNK CALITY COHMEHTS 

5.7 WORKSPACE DESIBN REOUXMEHENTS 

5.7.1 SENERAL 

5.7.1.1    KICK SPACE 

Ar» cabinet*,   conuol—,  «nd work 
•urfac»» that require *n operator 
to stand or »it eleee to their tront 
■ur4ace provided with a kick «pace 
at the base at leaet  100 mm  (4 in.) 
deep and  100 «M   (4 in.)  high? 

5.7.2 STAN0IN6 OPERATIONS 

5.7.2.1 WORK SURFACE 

Are work surface* which «ust 
support Job instructior manual*, 
workaheet*. etc. 915 '«■/-IS mm 
(36 */-.h  in.) above the «leer? 

5.7.2.2 DISPLAY PLACEMENT, NORMAL 

Are visual displays aounted en 
vertical panels and used in nereal 
equipment operations placed between 
1.040 • (41 in.) and 1.790 • (70 in.) 
above the standin« surface? 

5.7.2.3 DISPLAY PLACEMENT, SPECIAL 

Are displays requiring precise end 
frequent reading placed between 
1.270 a (SO in.) and 1.450 * (AS in.» 
above the standin« surface? 

8.7.2.4 CONTROL PLACEMENT,  NOMML 

Are controls Mounted on vertical 
surface* and used in nereal equipeent 
operations located between SAO mm and 
1.700 « (34 and 70 In.) above the 
standin« surface? 

Instructor station 

3-D  MODULE 
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DKia cwrai* 
CWTI- 

YES WD N/A UNK CALITY 

PAfiE    2__0F    2 

COWCWTS 

S.7.2.S    CONTMOL PUMXHENT,  SPECIAL 

Ar» control* requiring prociM 
or 4r*qu*nt eporation and mmmrgmncy 
controls oountod b»t«to«n S60«M and 
1.350 «   (34 and 53 in.)   «bovo tho 
standing surfac« and no «arthor than 
530 «MR   (21  in.)   laterally fro« tho 
cantorlino? 

5.7.3    SEATED OPERATIONS 

5.7.3.1 WORK SURFACE WIDTH 

Has a latoral Morkspac» of at 
least 760 mm   (30 in.) Mid* and 
400 MR (16 in.) doop boon provided? 

5.7.3.2 WORK SURFACE HEI8HT 

Ar» desk tops and writing tables 
between 740 and 790 mm  (29 to 31 in.) 
above the floor? 

5.7.3.5 WRITING SURFACES 

Where a writing surface is re- 
quired on equipoent consoles, is 
that surface at least 400 WR (16 in.) 
deep and 610 mm   (24 in.) wide? 

Instructor station 
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PA6E    1 OF    10 

HUNM FACTORS ANALYSIS 
DESIGN CHECKLIST 

AREA      miWTAimBILITY SECTION    5.9 

SYSTEM  &mm SUBSYSTEM 

. (MIL-ST0-U72C) 

COMPONENT  

DESI6N CRITERIA                   YES NO 
CRITI- 

N/A UNK CALITY comofi's 

S.9 DES10N FOR HAINTAINABILITY 
• 

5.V.1 SENERAL 

5.9.1.1  STANDARDIZATION 

I» «quipMnt «l»«ign»d to incor- 
porat» standard part* to th» ««Mi> 
•ua «Ktant posaibl»? 

X 2 

8.9.1.2 SPECIAL TOOLS 

Ar» «pacial tool* required 
*or operation adjuataent 
•Muraly nountad-Mithin the equipeent 
in a readily accessible location? 

X 

5.9.1.5 NODULAR REPLACEMENT 
* 

Is »quipnant designed and        1 
constructed 4or replacenent o*                       1 
•odular packages? 

X 1 gentrilly trut, t.g.,- 
vldiodlsc player, CRT, 
prlnttr, etc. 

Is rapid and easy removal and 
replaceaent o* Modular packages 

X 1 

5.9.1.4 SROUPINS » FUNCTIONS 

Is the nuaber o*  Inputs 
to and out-juts <reM each unit 
kept to a MiniMua by grouping 
«unctions «a a* to «iniaiie criss- 
crossing of sivnals? 

X I 

S.9.1.8 SEPARATE AOJUSTASILITV 

Are «unction» oe unitUetf 
that it will be pesaiblo to ehwk 
and adjust each itM Mparately, 
encept «here this Mould bo tncon« 
sistont with Mtabliohod Mintonaneo   1 
concapts? 

X 1 
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CTtpng 

5.9.1.4 HALFUNCTION IDENTIFICATION 

DOM «quiputcnt design facilitat* 
rapid and positiv» fault dataetion 
and isolation of  dafactiv* itaas te 
parait thair prompt raaoval and 
raplacaaant? 

5.9.1.7 ASSEMBLY AND DISASSEMBLY 

Doas aquipaant dasign facilitata 
assambly and disassaably? 

5.9.1.9 FOOLPROOF DE6IBN 

Hava provisions baan «ad» te 
pracluda iapropar mounting and in- 
stallation of parts? 

Hava tha following previsions 
ba»n accomplishedi 

a. Physical" «»asuras te 
sracluda interehang» of units or 
components of a same or similar ferm 
that are not in fact functionally 
interchangeable? 

b. Physical measures to pre- 
clude improper mounting of units er 
components? 

e.  Measure (e.g., ceding) te 
facilitate identification and inter- 
change of interchangeable units or 
components? 

d. Measures (e.g., m\i\ 
Dins> to facilitate proper mounting 
of units and components? 

e. Measures te insure that 
identification, orientation, and 
«lignment previsions include 
:ables and connecter»? 

general 1y true for mjor 
syst» CMponents 
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9.9.2  nOUNTINB OF ITEMS WITHIN UNITS 

S.V.2.1 USE OF TWO-DIMENSIONAL 
SURFACE 

Ar» parts Mounted in «n orderly 
array en a "tMO-diMonaional" ■urfaeo 
rathor than "•taekod" en» en another 
(i.e.i a loner layer should net 
■uppert an upper layer)? 

5.V.2.2 SIMILARITY 

Are iteee of the eaee er aiailar 
fere, but different functional 
properties. Mounted with a standard 
orientation throughout the unit? 

Are these iteMS readily identi- 
fiable and distinguishable, and 
net physically interchangeable? 

5.9.2.3 DELICATE ITEMS 

Are delicate itees located 
or guarded, so that they wi11 net 
be susceptible to daaage while 
the unit is being handled or Main- 
tained? 

5.9.3 ADJUSTMENT CONTROLS 

5.9.3.1 GENERAL 

Arc controls required for 
malnte mlntenance purpose: In 
compliance with basic control 
design requirements In 5.4 and 
labeling requirements In 5.5? 

S.9.3.1.1 CALIBRATION ADJUSTMENTS 

Are knobs used In preference 
to screwdriver adjustments when» 
ever frequent adjustment must be 
made? 

CRITI 
mmm UWK CALITT 

M6E    3     OF  10 

COHMDITS 

generally true, however, 
sane cable connecters are 
vulnerable to damage on 
rear of 2-D console 

A-34 



BJSIg «ITBtIA 
CR1TI mm m m au-m 

5.9.3.2 SCREWDRIVER ADJUSTMENTS 

14 »crwwdrivr •djustM«nts mtmt 
bm mmam Mitheut th» «id of vision, 
h«v« MKhanical  «uidas 4 or th« 
•crowdrivcr shaft boon urevidod or 
th« *cr«M« ■eunt«d BO trt«t th« 
•cr«Mdriv«r will  not «ev« out of 
position? 

5.9.3.3 REFERENCE SCALE FOR 

ADJUST!   M CONTROLt 

Hmm m r«f«r«nc« seal« b««n 
provided to eff«r  appropriat« 
f««dbaek for all  adjuatiaont controls? 

5.9.3.4 CONTROL LIMITS 

Hav« calibration or adjustaant 
controls Mhich ar« int«nd«d to hav« 
a li«it«d deqr«« of «otion b««n 
provi^od with ad«quat« mtchanical 
stops to pr«v«nt da«ag«? 

5.9.3.5 SENSITIVE ADJUSTMENTS 

Ar« ssnsitiv« «djustasnt points 
locatsd or gu«rd«d so that adJust- 
«•ns will ret b« disturbsd in- 
adv«rt«ntly? 

5.9.3.« HAZAADOUt LOCATIONS 

Art IstwiMl controls locttwt «My 
fres dangtreus volUges. rotating Mdilntry, 
or any other htardsT 

y*g    4    OF   10 

COHHCKTS 
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CRITI- 

TES NO W/A UNK MLITY 

5.9.4    ACCCWI1ILXTV 

S.9.4.1     STRUCTURAL NEHBERS 

Ar» structural  mmwtomrm c4 units 
or chassis parts locatsd so as 
not to prsvsnt accoss to or rsMeval 
of  itwus? 

Art rtplacMblt ItMS mmttd In a 
■inner which will wkc ihm aasy to naovtT 

Whsra accassibillty dapands 
upon raaeval  o* panals,   easas,   and 
cevars,   hav» aaasuras baan takan to 
insura that auch itaas ara net 
blockad by structural  aaabars 
or  othar  itaas? 

8.9.4.2    LARGE  ITEHS 

Art largt UMB uhlch art difficult 
to move wuntad to that thty will allow 
convtnltnt fcctss to other Itan? 

5.9.4.3 USE OF TOOLS AND TEST 
EQUIPMENT 

Ara check points, adjustaant 
points» test points, cables, con- 
nectors, and labels accessible 
and visible during «aintanance? 

Has sufficient space been 
provided for the use of test 
equipaent and othar required 
tools Mitheut difficulty or haiard? 

PA6E 5  QF 10 

COWCNTS 

A-36 

Mm 



-iCV-kv^.. -    „^-.?-*?«.*■.■.>,■..-■ . 

DEsiw cmrai» 
CRITI- 

TES wo m m mm 

5.9.4.4 NEAR ACCEW 

Is sliding,  rotating or hinged 
•quipnvnt to Mhich roar  «ccoss 
is roquirsd frmm to open or retats 
fully and romain in an opsn position 
«•ithout  being supported by hand? 

Has rsar access also boon pro- 
vided to plug connectors except 
Mhere precluded by any other 
operational requirements? 

5.9.4.5 RELATIVE ACCESSIBILITY 

Have items «est critical to 
system operation and which require 
rapid maintenance been made most 
accessible? 

5.9.4.6 HISH-FAILURE-RATE ITEHS 

Are high—failure-rate items 
accessible •for replacement without 
moving non—failed-parts? 

Are these replacement items 
removable with common hand tools 
and simple handling equipment? 

5.9.4.7 SKILLS 

Does access to Itens nalntilncd 
by one technician allow critical equipment 
nlntalned by another technician to ramin 
In place? - 
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DESIBI CMTEKIA 
CRITI- 

TES WO K/A UIIIC CAIITY 

S.9.9 ACCESS 0PENINB8 AND COVERS 

5.V.V.I  APPLICATION 

H«s an «cc*c* bmmn  provided 
Mh*n»v*r fr»qu«nt «aintvnanc* 
operations roquir* romeving a 
caa* or covering, opening a fitting, 
or disaantling an iteai o* equipaient? 

5.9.9.2 SELF-SUPPORTING COVERS 

Are accea* cover» that are not 
completely removable, self-supporting? 

Are accesses (and covers) devoid 
of sharp edges to preclude hand 
injury and clothing damage? 

5.9.9.5 LABELING 

Are accesses labeled with 
nomenclature for items visible 
or accessible through it? 

Are accesses labeled with warn- 
ing signs,'advising of any hazards 
esisting beyond the access and 
stating necessary precaution? 

Are warning notices clear, 
direct, and attention-getting? 

5.9.13 CONDUCTORS 

5.9.13.1 CODING 

Are cables containing indivi- 
dually insulated conductors 
with a common «heath,  ceded? 

5.9.13.2 CABLE CLAHPS 

Are long conductors, bundle*, 
or cables, internal to equipment, 
secured to the equipment chassis 
by means of clamps unless 
contained in wiring duets or cable 
retractors? 

P/W8E     7     OF   10 

COWCNTS  
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S. 9.13.3    UMBTH 

Ar» cablM long «nouQh so that 
••ch ■functioning unit can bm 
chocked in • convoniont ploco? 

5.9.13.4 LOCATION OP TEST CABLES 

I« tost cablo» Must toroinato 
on control and display panola, aro 
t»»t racaptaclos locatod so that 
tho test cables Mill not intorforo 
with controls and displays? 

5.9.13.5 ACCESS 

Are cables routed so as to be 
readily accessible for insepction 
and repair? 

5.9.13.6 SUSCEPTABILITY TO ABUSE 

Ar* cabin routed or protoctod 
in such a May that thoy nay net 
ba pinchad by doors, lids, «tc, 
walked on, used for  hand holds, 
or bent or twisted sharply or 
repeatedTy? 

5.9.13.7 CABLE PROTECTION 

14  cables and wires are routed 
through holes in Metal partitions, 
are the conductors protected from 
Mechanical daaage or wear by 
groMMets or equivalent Means? 

5.9.13.B  IDENTIPICATION 

Are cables labeled to indicate 
the equipeent to which they belong 
and the connecters with which they 
Mate? 

CRITI 
YES WO R/A «IK OLm 
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DESI« otnaM 

5.9.14 CONNECTDRS 

5.9.14.1 UK OF QUICK DISCONNECT 
PLUBS 

Ar* plug« Mhieh raquir» no «or« 
than on» turn, or otHor quick- 
disconnect plug«, u««d Mh«n»vor 
po««ibl*? 

5.9.14.2 KEVINS 

Ar« plug« d««ign«d «o that 
it i« inpossibl« to in««rt th« 
wrong plug into • r«c«pt«el*? 

5.9.14.3 IDENTIFICATION 

Do** «Mtrking of «loctrical 
connector« cenfor« to REQUIREMENT 
67 o*  riIL-STD-4S4? 

Ar* *l*ctric*l  plug« «nd r*- 
c*pt*cl*« «l«o id*nti'fi*d by color, 
•h*p* or *quival*nt •**n«? 

5.9.14.4^   ALIBNHENT 

Ar* plug« or r*c*pt«cl*« pro- 
vided with aligning pin« or 
äquivalent d*vic*« to aid in 
•ligneant and to preclude ineerting 
in other than the desired poeition? 

5.9.14.5 ALIBNMENT PINS 

Do alignment pin« extend beyond 
the plug'« electrical pin« to insure 
that alignment i« obtained before 
electrical pin« engage? 

5.9.14.4 ORIENTATION 

Are plug« «nd receptacle« 
arranged «o that th« aligning pins 
or equivalant device« «re oriented 
in the «a«« relative position? 

CMTI 
m WO N/A UWIC CALITY 

M6E    9     OF  10 
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DESig CMTEKIA 
CRITI 
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POSE    10    OF 10 

COWgWTS  

S.9.14.7    COOINB 

Ar» plugs «nd r«c«ptacl*B 
provided with durabl» «trips, 
•rroMs, or  other indications to 
show th» positions of aligning pins 
or «quivalsnt devices for proper 
insertion? 

5.9.17 FAILURE INDICATIONS AND 
FUSE REQUIREMENTS 

5.9.17.1  INDICATIUN OF EQUIPMENT 
FAILURE 

*  5.9.17.1.1 POWER FAILURE 

Is an indication provided to 
reveal when power failure occurs? 

5.9.17.1.3 CRITICAL MALFUNCTIONS 

If equipment is not regularly 
Monitored, and if the equipment fails, 
is an auditory alar« provided to in- 
dicate critical Malfunctions? 
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HUNM FACTORS MWLYSIS 
0ESI6N CHECKLIST 

PAK 1 OF 2 

/Mg»  HAZARDS t SAFETY SECTIOW  S.13 

SYSTEM  6Rt»*WI SUBSYSTEM 

(MIL-STO-1472C) 

COHPOHEHT  

DESiai OMTERIA 
CRITI- 

YES NO m m CALITY    COlfPITS 

3.13 HAZARDS AND BATETY 
5.13.1 GENERAL 

Ar* *«<*ty factors qivcn • 
••jor consideration in thm  overall 
design? 

5.13.2 SAFETY LABELS AND PLACARDS 

5.13.2.1 WARNING PLACARDS 

Ar* conspicuous placards Mounted 
adjac*nt to any equipeent Mhich 
r*pr*s*ntB a hazard to p*rsonn*l? 

5.13.2.6 ELECTRICAL LABELS 

Ar* all r*c*ptacles »arked with 
their voltage, phase, and frequency 
characteristics, as appropriate? 

5.13.5 GENERAL EQUIPMENT-RELATED 
HAZARDS 

5.13.5.2 ACCESS 

Are units located and aounted 
so that access to thee can be 
achieved without danger to personnel 
fro« electrical charge, heat. Moving 
parts, che«ical centa*inatien( 
radiation, or ether hazards? 

S.13.5.4 EDGE ROUNDING 

Where applicable, are exposed 
«edges end corners rounded to • Mini 
of  .75 MM f.eS in) radius? 

desirable, but not 
essential 

Videodisc drawer on 2-D 
console has sharp corners 
Mhich can Inflict Injury 
to legs of users If drawer 
Is left open during system 
operation 
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DKIg CMTERIA 
CR1TI 

TESIIOII/OUHICCW.ITV 

WfiE 2  OP 

COWEBTS 

5.15.7. ELECTRICAL, MECHANICAL, FLUID 
TOXIC AND RADIATION HAZARDS 

5.13.7.1 ELECTRICAL HAZARDS 

5.13.7.1.1 INSULATION OF TOOLS 

Ar« tool* «nd tMt loads to bo 
uMd noar high voltages adoquatoly 
insulated? 

5.13.7.1.2 PLUGS AND RECEPTACLES 

Aro plugs and roeoptqclos do- 
si gnod so that a plug of on« voltage 
rating cannot bo insortsd into a ro- 
coptacl* of  another rating? 

5.13.7.1.4 HIGH VOLTAGES 

Are guards, grounding, inter- 
locks, and warning placards provided 
so as to «inieize the possibility of 
exposing personnel to dangerous 
voltages? 

5.13.7.1.7 ELECTRONIC EQUIPMENT 

Is electronic equipment designed 
in accordance with Requirement 1 of 
Mil-std-454? 
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HUNM FACTORS ANALYSIS 
DESI6N CHECKLIST 

AREA USER-COMPUTER INTERFACE SECTION 5.15 

SYSTEM   mnm SUBSYSTEM 2-D 

{mL-STO-1472C) 

COMPONENT  

DESIBI CRITERIA 
CRITI- 

YES NO N/A UNK CALITY    COMMENTS 

S.19 USER-COVUTER INTERFACE 
S. IS. 1 BEMEML 

Do computer programs and 
computer interfaces provide a 
functional interface between 
the system for Nhich they were 
designed and users (operators/ 
maintainers) of the system? 

5.15.2 DATA ENTRY 

S.15.2.1 GENERAL 

5.15.2.1.1 USER PACING-HATAJAt. 

Is data entry paced by the 
user,  depending on the user's 
application,  criticality of 
operation and attention span, 
rather  than by the system? 

5.15.2.1.2        POSITIVE FEEDBACK 

Does the system provide 
positive feedback to the user 
about the acceptance or re- 
jection of  a data entry? 

5.15.2.1.3       PROCESSINB DELAY 

Where system overload or 
other system conditions Mill 
result in a processing delay, 
does the sytem acknowledge the 
data entry and provide an indi- 
cation of the delay to the user? 

5.15.2.1.4      EXPLICIT ACTION * 

Dees data' entry require an 
explicit completion actions, «ich 
as depression of an ENTRY or 
RETURN key?- 

In most cases, refuses to 
display typed Input, 
e.g.. In authoring program 

While generally true, 
there are times when It 
would be desirable for 
system to Inform the 
Instructor/student as to 
what 1s being done; e.g.. 
"searching for lesson 
segment ... please wait." 
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BESI« CWTOIA 
CRITI- 

mmmmjaLm        COWPITS 

5.15.2.1.5 V«.IO*TION 

Ar» data antrlM validated 
by tha ayta« for correct foriMt, 
legal valua, or range of valuer? 

5.15.2.1.6 80FT»«ARE-AVAIU»LE DATA 

Is tht ustr not rtqulrtd to «nter 
data already avalUM« to ttw «oftwara? 

5.15.2.1.7 INPUT UNITS 

Are data entered in unita 
which are faniliar to the user? 

S.18.2.1.8 CURSORS 

5.15.2.1.8.1 CONTROL 

Does the system employ a 
cursor which provides cursor 
control capability consistent 
with user speed and accuracy 
requirements? 

5.18.2.1.8.2 DISPLAY 

Do «ovable cursor* within 
a display have distinctive visual 
attributes which do not obscure 
other displayed entities? 

5.15.2.1.8.3 HONE POSITION 

Is the home position of the 
cursor consistent across siailar 
types o*  displays? 

5.15.2.1.8.10 ABBREVIATIONS, 
HNENONICS, AND 
COMES 

When abbreviations, aneeonics, 
or codes are used to shorten data 
entry, are they distinctive and have 
a relationship or association to 
noraal language or specific Job- 
related teroinelagy? 

generally yes except for 
3-P codes 

3*0 codes art freouently 
unclear 
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M6E   3      OF   27 

coworrs  

5. IS.2.2    KEVKMRD 

5.15.2.2.1 USE 

Is • keyboard used to «ntor 
■lph*b»ticf  numeric and other 
•pecial  character* into the eyete«? 

5.15.2.2.2 C0NFISURAT10N 

Dees the keyboard confer« to 
«L-STD-12SO, unless otherwise 
specified or approved by the 
irocuring authority? 

5.15.2.2.3 TIMELY DISPLAY 

Are keyed inputs,   except 
•ecurity items such as passwords, 
•choed on the display within 0.1  sec? 

5.15.2.2.4 LENGTH 

Is the length of individual 
iata items reasonable? 

5.15.2.2.5 JUSTIFICATION 

Is the user not required to justify 
tabular data? 

5.15.2.2.4    NUMERIC KEYBOARDS 

Is a a numeric keyboard provided? X 

5.15.2.2.7    NINiniZATION OF KEYIN8 

Is the amount of  keying 
necessary by the user einimiied? 
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Ksiwcftnnu YES NO m UNK 
CWTI- 
CALIH COWENTS 

5.15.2.3    riKCO rUNCTION  (DEDICATED) 
KEYS 

5.15.2.3.1 USE 

Ar* 4ittm6 function kmym u*cd 
♦or ti*»-eritieiilt  •rror-critie«! 
or fr»quantly used control   inputs? 

r 1 1 not necessary 

5.15.2.3.2    STANDARDIZATION 
•           * 

Ar» 4iM»d function k»y» 
coawRon throughout th» mytmm'? 

"■* 

5.15.2.3.3    FUNCTIONAL CONSISTENCY 

Arc fixed-function keys alwiys 
•sslgned to perfon» the UM function 
•11 the tine? 

"" 

5.15.2.3.4    AVAILABILITY 

Ar» fiM»d function k»y» 
■•l»ct»d to control   function» 
th*t  ar» continuously »vailabl»? 

— 

Arc lockouts of fixed function keys 
■inlnlzed? - 

5.15.2.S.S    NON-ACTIVE KEYS 

Ar» non-activ» fiK»d function 
keys blanked out on th» k»yboard? - 

5.15.2.3.A    BR0UPIN6 

Ar» fiM»d function k»y« 
logically greupod and plae»d in a 

5.15.2.3.7    ACTIVATION 

Do fiM»d function k»y* r»«uir» 
only a »ingl» k»y»trok»? - 

5.15.2.3.«    FEEDBACK 

Do»* activation of * fiM«d 
function k»y giv» th* u**r ayst** 
acknowl *dg*—nt? 

— 

5.15.2.3.9   FUNCTION LABELS 

Ar* k*y —ifh—fit* «itplay*d 
at all tlM. pr*f*r*kly thraugh 
dir*ct Mrkin«? 
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DEsm anal* TESHO N/A UNK 
CWTI- 
CALITY COWCHTS 

5.IS.2.4     VARIABLE FUNCTION KEYS 

5.15.2.4.1     USE ' 

Ar» variable function  kvvs u»«d 
tor  programRabI* menu  ••laction and 
•ntry  of  control   functions? 

X — 

5.15.2.4.2     STATUS DISPLAY 

When the effect of  a function 
lev changes,   is the status of   the 
lev displayed to the user? 

X ■*" 

S.15.2.4.3    REPROGRAMMABLE OR 
INACTIVE DEFAULT 
FUNCTIONS 

Is the user  warned visually 
when  a  standard  function  is not 
currently available? 

X •^ 

5.15.2.4.4    RELABELING 

Has provision been made for 
easily relabeling variable function 
»-evs? 

X ^^m 

* 
5.15.2.4.5     SHIFTED CHARACTERS 

Are variable function keys not 
activated by depressing the shift 
key along with a character key? 

X — 

5.15.?     DATA DISPLAY 
5.15.3.1     DISPLAY FORMAT 

5.15.3.1.1     CONSISTENCY 

Are display forests consistent 
Mithin  a systee? 

X 1 

a.     When appropriate for users, 
is the same format used for  input 
and output? 

X — 

b.    Do data entry fereats aateh 
the source decueent fer«ats? X — 

c.   Are essential data, text, 
and formats under coaputtr, not 
user control? 

X 1 
t 
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DRIB gnaw CWTI- 
TEs mm m dim        COWOTS 

5.15.3.1.2 CKITICALXTY 

Ar« data that «r» •«••rttial th« 
only kinds of data that mrm displayed 
to the ussr?. 

5.15.3.1.3 READILY USABLE FORM 

Ars data displaysd to tha ussr 
in a readily usabls and rsadabls *ori»? 

5.15.3.1.4 ORDER AND SEQUENCES 

Whsn data fields have.a n 
naturally occurring order (e.g.« 
chronological), is the order re- 
flected in the format organization 
of the fields'? 

5.15.3.1.5 DATA SEPARATION 

Is separation of  groups of 
information accomplished by blanks« 
spacing,   lines,   color coding,  or 
or other means consistent with 
the application?    * 

5.15.3.1.A    RECUBRING DATA FIELDS 

Do recurring data fields Mithin 
svstem have consistent names and 

•aye consistent  relative position 
•ithin  displays? 

5.15.3.1.7    EXTENDED ALPHANUNERICS 

When five or More alpha- 
vumerics without natural  organitaCien 
«re displayed«  are they grouped 
•n blocks of  three to five characters 
«ithin each group separated by a 
»inimum of  one blank  space er ether 
«eparating character? 

5.15.3.1.8    COMPARATIVE DATA FIELDS 

With data fields that are te be 
compared en a eharacter-by-eharaetor 
'asis,   are characters positioned 
me above another? 

S.15.3.1.«    LASELS AND TITUEt 

Is each display labeled «1th 
« title or label   that is unique 
«ithin the system? 

Are fields and celuan headings 
labeled? 

generally, yes 
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5.15.3.1.lO    DATA BROUP LABELS 

Do individual  data group« or 
.M*K*O«S contain a dvacriptiv« titl», 
ohras*,   word or  »ioiliar dovic* to 
d»aignata tha cootont o*  th» group or 
«tasaag«? 

.   Ar» label si 

a. located in a conaistont 
(aahion adjacont to tha data group 
sr maaaaga thay daaerib»? 

b. highlightad or otharwiaa 
»ccantuatad to ♦aeilitata oparator 
•canning and rocognition?  ^^ 

c. unique and «aaningful- 
to diatinguish thaai ♦roe data, 
error eeaaagea, or other alpha- 
nuner)ca? 

d.  displayed in upper case 
onlv?  (te>;t «ay be displayed in 
upoer and lower case) 

iorlx e.- reflective of the quest 
decision being posed to the user 
»n presenting a list of options? 

5.15.3.1.11 SCROLLING 

Ar« Items which »re continued 
on the next page, numbered relative to 
the last Item on the previous page? 

5.15.5.1.12 RASE NUHSSRINS 

Is each page erf a Multiple 
pao» display labeled to identify 
trie currently displayed page and 
total  nueber o* page«? 

5.15.3.1.13 rRAf« IOCNTIFICATION 

Does every display «raaw have 
• unique identification to provide 
a reference for wee In requesting 
the display of that 4rmmm7 
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COWPfTS 

5.15.3.2 DISPLAY CONTENT 

5.15.3.2.1 STANDARDIZATION 

Is the content of dtspltys 
within the Ky«t«* 0rmmmntmö in m 
consistent, standardized ««nncr? 

5.15.5.2.2 INFORMATION DENSITY- 

IS information density held 
to a «inieue in displays used 
for critical task- sequences? 

5.15.3.: ABBREVIATIONS AND 
ACRONYMS 

Is information displayed 
in plain concise text wherever 
possible? 

Do abbreviations and acronyms 
conform to MIL-STD-12, MIL-STD-411, 
or   MIL-STD-7B3? 

Are abbreviations distinctive 
to avoid confusion? 

Do words have only one dis- 
tinctive abbreviation? 

Is punctuation not used In 
abbreviations? 

Have defintions of   all 
abbreviations,   mnemonics and codes 
bi»en provided at the user's re- 
quest? 

S.15.3.3    DISPLAY CODING 

5.15.3.3.1     USE 

Is ceding employed to 
differentiate between items of 
information and to call the user's 
attention to changes in the state 
of the system? 

Is coding used for critical 
information! unusual values» 
changed items« items to be changed, 
high priority messages, special 
areas of the display, errors in 
entry, criticality of command 
entry, and targets. — 
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DESIGN CRITERIA YES NO m. UNK 
CRITI. 
CALITY COmENTS 

Does coding not Interfere with 
legibility or trtnartsslon tlw? 

X  1 2 

5.15.3.3.2    FLASH 

I* flash coding used to cml 
th» Ki*mr't attention to mission              | 
critical   «vents only? 

X — 

Are not more than 2 flash 
rates used? 

X - 
' 

Whsr* on* rat« is us«d,   is 
th« rat« b«tw««n 3 and 5 flash«« 
o«r   second? 

X — 

Wh«r« two rates  ar« used, 
is th« ««cond rat« less than 2 per 
second? 

X — 

5.15.3.3.3    BRIGHTNESS • 

Is brightness  intensity coding 
used  only   to  di-f•ferentiate  between 
an   item 0+   in-formion   and   adjacent 
in-f or mation? 

X — 

Are not more than three levels 
of brightness used? 

X - 

Is  each  brightness   level 
separated  ■from the nearest by at 
least   a 2:1   ratio? 

X — 

5.15.3.3.4    PATTERN 

Is pattern and location 
coding used to reduce user 
search time by restricting the 
area to be searched to prescribed 
segments? 

X 

' 

5.15.3.3.5    UNDERLINING 

Is underlining used to in- 
dicate unusual   values,   errors 
in entry,   changed itees or  itens to 
be changed? 

X 1 «» 

S.1S.3.3.4    BYHBQL 

Is Symbol  ceding used to 
enhance informtion assimilation 
from data displays? 

X 1 

Are symbols analogs of the 
«vent or  system element they re- 
present or in general use end 
•«ell-known to the user? 

X 1" 
A-52 



"fWsWiMÖ« 

PAGE   10    OF   27 

DESIfiN CRITERIA _ YES NO *f* UNK 
CRITI- 
CALITY COWEHTS 

Hh«r* »is» diff«r»ne»s 
t-2tM««n »yMbo!» is »«ployvd. 
sr» th» major  diawnsion» o*   th« 
Imrgvr   mt  least   150% o*   th» major 
dimension of  th» smaller with 
a maximum of  thr»* six» levels 
oermittftd'? 

X 

5.15.3.3.7    COLOR 

Is coJor ceding used to 
differentiate between classes of 
information  in complex*  dense«   or 
critical   displays? 

X - 
• 

Are colors used not in conflict 
with the color associations specified 
in Table II? 

X — 

5.15.5.5      TABULAR DATA 

5.15.3.5.1     USE 

Are tabular data display» 
used to present row-column data? 

X 1 

5.15.3.5.2     STANDARD FORMATS 

Is the location of recurring 
data similar among all tabular data 
displayed and conmon throughout 
the system? 

X 1 

5.15.3.5.3     ARRANGEMENT 

Is tabular data disp!ay»d  in 
a  l»ft-to-right,   top-to-bottom 
array? 

X 1 

Is alphanumeric data left- 
justified? 

X - 

Is numeric data right-Justi- 
fied with decimal  point»,   if »ny, 
aligned vertically? 

X — 

5.18.3.5.4    TITLES 

When tabuler data are divided 
into classifications, are classifi- 
cation titles displayed and sub- 
classifications Identified? 

X 1 

If tabular data extend over 
more than one page vertically, art 
columns titled Identically on each 
page? 

X 1 
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YES m m m mm 

S.S5.3.S.5 MEWZZONTAL EXTENSION 

In on the 
than 

Do tabular displays 
one page I not extend over 
one page horizontally? 

S.1S.S.S.4 LISTS 

Ar* it«M in lists mrrmttqmö in 
m rmcognizablm  order, such •■ 
chronological, «Iphabvtical, ■•- 
q«nti#l, functional, or iaportanc«? 

S.15.3.5.6.1 LIST LINES 

la oach itM in a list on a 
naw Una? 

5.15.3.5.*.2 VERTICAL EXTENSION 

Whara liata axtand ever «or» 
than ona display paga, ia the 
laat line o*  one page the first 
line of the succeeding page? 

5.15.3.5.7 NUMERIC PUNCTUATION 

Are long numeric fields 
punctuated with spaces, cowaas, 
or slashes? 

Are conventional punctuation 
schemes used? 

S.15.3.5.S ALPHANUMERIC 8R0UPINB 

Are strings of alphanumarics 
grouped into sets of three to 
five characters or grouped at 
natural breaks? 

When a code consists of both 
letters and digita, are caaaon 
character types grouped by caaaon 
character type for ease of location? 

S.15.3.7 TEXTUAL DATA DISPLAYS 

S.15.3.7.1 

Is inforaation,  ouch as 
abstract) er reports,  presented in 
tent format? 

M6E    11    OF  27_ 

catcwTs  
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DEsiwanam CRITI- 
TES NO W/A m CALITY 

5.15.3.7.2 rOWIATt 

Do t»Ntu«l  tfat« 4ormmt» conform 
to th« practicM •stablishad for 
th« particular typ« of toxtual 
data displayed?  (MM mL-*TD-490> 

5.tS.S.7.3    PARAGRAPH SEPARATION 

Ar« t«Kt paragraph* s«parat«d 
by a loast on« blank lin«? 

Ar« paragraph« nu«b«r«d? 

5.15.3.7.4 BREVITY 

Ar« «hart,   siapl« s«nt«nc«« 
u««d? 

5.15.3.7.5 CASE 

Is t«Mt displaysd in both 
upp«r/loM«r  cas«? 

5.15.3.7.6 ABBREVIATIONS 

Is information displayed in 
plain concise text where possible? 

Are abbreviations distinctive 
to avoid confusion? 

Do words hav« only on« dis- 
tinct! v« abbraviation? 

Is punctuation not used in 
abbreviations? 

Hav« definitions of «11 
abbr«viations,«nsaonics and cod«« 
b««n provided? 

5.15.3.B TEXT/PROBRAH E0ITIN8 

S.15.3.B.1 BUFFER 

Hh«n inssrting eharactars, 
Mords, or phrasas («.g.,«diting> 
ar« it«M to b« in*«rt«d coll«ct«d 
in a buffar araa and displayed in 
th« pr«scrib«d tn*«rt araa of th« 
sera«n for *ubs«qu«nt Insertion 
by the user's eoaeand? 

S.15.3.B.2 PRESENTATION «ODE 

Is dieplay 
editing? 

used for tent 

POSE    12    OF   27 

COMMDITS  

yes, except for Inclusion 
of mnenonlc codes frwn time 
to tine 

yes.but mre explicit 
definition and description 
Mould be dcslrebU 
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«Sim «ntnift CRITI 
YES NO W/A UNK CALITY 

S.1S.3.I.3    OI1PLAV MIMKM 

Do ROLL and SCROLL commands 
refer to the display window, not 
the text/data, that is, does the 
display window appear to the user 
to be an aperture moving over 
stationary text? 

5.15.3.8.4.1 EDITING COMMANDS 

Ar» «pKiftl  tmct-aditing 
coMands based on MmtancN«  para- 
graphs,   or highftr-ordar sagoants? 

5.15.3.8.4.2 PROGRAM EDIT COMMANDS 

In program oditing,   ara special 
coiMiandK basod on Unas or sub- 
prograais? 

Do program linos rafloct 
a nuabaring schoma 4or »asa of 
aditing and orror corroction? 

Is lina-by-lina syntax chocking 
undar usar control? 

9.1S.3.B.4.3 TAB CONTROLS 

Aro cursor tab controls or 
othar provision for »stablishirg and 
moving roadily from field to field 
provi ded? 

5.15.3.9 AUDIO DISPLAVt 

5.15.3.9.1  USES 

Are audio displays  (signals) 
used as part of the user-computer 
interface? 

Are audio displays usadi 

a. »then the common mode 
of visual  display is restricted or 
overburdenedt  or Mhen user mobility 
needs demand a cue,  alert or warning? 

b. when the user should be 
provided feedback after control 
actuation, data entry, or com- 
pletion of timing cycles and 
sequences? 

POSE   13    OF  27 

COWCHTS 

hOMtvtr. they would also be 
• Mtlcome addition In places, 
e.g., to signal entry error, 
etc. 

■look" at CRT screen 
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TES m H/< m CALITY 

5.15.3.9.3 «U^PORTIVE FUNCTION 

Ar» audio »ignal« uwmd  to 
■upplM*nt visual display« to do such 
thing* •> «lort and diract tha uaar'a 
attantion to appropriata visual dis- 
play inforaation? 

5.15.3.9.4 6ISNAL CHARACTERISTICS 

Is tha intansity, duration, and 
seurca location of tha. audio signal 
coapatibla with tha acoustical an- 
virenaant of tha intandad racaivar 
as ««all as tha raquiraaants of othar 
parsonnal in tha signal araa? 

Ara such signals intaraittant, 
allowing tha usar sufficiant tiaa 
to raspond? 

5.15.4 INTERACTIVE CONTROL 

5.15.4.1  GENERAL 

Ara systaa rasponsa tiaas 
consistant'Mith oparational ra- 
quiraaants? 

5.15.4.1.1  SIMPLICITY 

Ara control/display ralation- 
ships straightforward and axplicit? 

Ara control actions siapla 
and diract? 

5.1^.4.1.2 ACCIDENTAL ACTUATION 

Hava provisions baan aada to 
pravant accidantal actuation of 
petantially dastructiva control 
actions, including tha possibility 
of accidantal arasura or aaaory 
duap? 

5.15.4.1.3 C0HPATI1ILITV WITH 
USER SKILL 

Ara controls coapatibla with 
tha lowast antisipatad usar skill 
1avals? 

P/ttE 14  OF 27 

COWPITS  

generally, however, CRT Is 
slow occasionally 

typing/touch screen Mlnly 
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YES NO W/A UKK CALITY 

5.15.4.1.4 AVAILABILITY OF INFOR- 
NATION 

Is th« informmtion nmcmummry 
to Mrlcct or mntmr  m spocific 
control  action «vailablo to th« uaor 
Mh»n Mloction of  that control 
action is appropriat»? 

9.15.4.1.5 CONCURRENT DISPLAY 

Do control actions to be selected 
fron a discrete set of alternatives have 
those alternatives displayed prior to the 
time of selection? 

5.15.4.1.6 HIERARCHICAL PROCESS 

If hierarchical lavals ara uaad 
to control a procaas or saquanca, is 
th* nuabar of lavala ainiaizad? 

5.15.4.1.7 USER MEMORIZATION 

la tha raquiraaant to laarn 
anaaonics, codas, soacial or long 
saqancas, or spacial instructions 
ainimizad? 

5.15.4-. 1.8 DIALOGUE TYPE 

Is tha dialogua for intaractiva 
control compatibla with usar 
charactaristics and task raquiraaants*' 

• 
5.15.4.1.9 NUMBER SYSTEM 

Is nua'arie data dlsplayad or 
raquirad for control input, in 
daciaal, rathar than binary, octal 
haxadaciaal or othar nuabar syataas? 

5.15.4.1.10 DATA MANIPULATION 

Can tha usar aanipulata tha 
data without concarn for intarnal 
storaga and ratriaval aachania« 
within tha systaa? 

8.15.4.1.11 COMPUTER PR0CES8INB 
CONSTRAINTS 

Is tha saquanca of transaction 
salaction ganarally dietatad by tha 
usar*a cheicas and net by intarnal 
coaputar precassin« eenatrainta? 

PA6E 15 QF 27 

CCWCNTS 

generally 

relevant to authoring program 

to sea« extent, particularly 
with 3-0 codes/mneunonlcs 
with Instructor authoring 
program 

A-58 
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COfCWTS  

S.SS.4.1.12    rCEOMCK FOR CORRECT 
INPUT 

DOM thm mytmm mcknomlmöqm thm 
ammr only in the** caw»« wh«r« thm 
morm conventional  aachnaniM is net 
•ppropriat» or wh«r* ^wrdback 
r»*pons* til*« Must not oxcMd on« 
••cond? 

5.15.4.1.13 FEEDBACK FOR ERRONEOUS 
INPUT 

Wh«n control input «rror« «r« 
d«t«ct«d by th« sy«t««t «r« «rror 
■•*B«g«s «vailabl« a* provided in 
5.15.7.5, and «rror r«eov«ry pro- 
c«dur«» provided as in 5.15.7.B? 

5.15.4.1.14 CONTROL INPUT DATA 
DISPLAY 

Is th« pr«s«nc« and location 
o* control input data «nt«r«d by th« 
u»«r clearly and appropriately in- 
cicat«d? 

5.15.4/2 MENU SELECTION 

5.15.4.2.1 USE 

la menu selection interactive 
control used for tasks that involve 
little or no «ntry of  arbitrary 
data or «there users eay have 
relatively little training? 

5.15.4.2.2 SELECTION DEVICES 

Are lightpens or other pointing 
devices used for «enu selection? 

5.15.4.2.3 ACTIVE OPTION 
PRESENTATION 

Does the systeM only present 
selection 4er  actions Mhieh 
currently available? 

see 5.15.2.4 

sec 5,15.7.5 
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5.15.4.2.4 raVMT CONSISTENCY 

Ar* Mnu« pr»*«nt»d in • 
consiBtcnt formmt throughout th» 
syst««) and readily Avail«bl* 
at all  tiMM? 

5.15.4.2.5 OPTION SEQUENCE 

Ar* mmnu  »«loction« listed 
in a logical ordor, or in th» ordor 
of froquoncy of  nevd? 

5.15.4.2.6 SIMPLE MENUS 

Hh«n th« nu«b«r of aolvction« 
can fit on on« pag» in no »or« than 
two coluana,   is a si «pis aivnu usod? 

5.15.4.2.7 OPTION PRESENTATION 

Ar* s*l*ction eod*s and asso- 
ci*t*d descriptors pr*B*nt*d on 
a singl* line? 

5.15.4.2.8 DIBECT FUNCTION CALL 

If s*v*ral l*v*ls of hisrarchica'l 
■wns arc Os»d, is a dirsct function 
call capability provided so that 
th* sxpsrioncsd user doss net have 
to step through «tultipl« «onu Isvcls? 

5.15.4.2.9 CONSISTENCY WITH 

COMMAND LANGUAGE 

Whsh aonu sslsction  is «Mtploysd 
to train in th» us« of a caw—nd 
languag«,  is th« wording and ardor 
consistont with th« cBO«and languag«? 

5.15.4.2.10 OPTION CODING 

Hh«n s«l«ctions ar» indieatad 
by codod «ntry, is th« cod« associat«« 
with «aeh option includ«d on th« 
display in so«« consistont »annvr? 

5.15.4.2.n KEYED CODES 

If ««Au s«l«ctions «r« «ad« 
by k«y«d eed«s,  ar« th« option« 
codod by th« first several  l«tt«r« 
of th«tr displayed labsls rather 
than by «or« arbitrary nuaaric cod«s? 

WN/A UNK 
CWTI- 
CALITY 

PAfiE _17__ OF   27 
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DESiai aamu 

S.1S.4.S    COMWND UWUBUAOE 

5.15.4.5.1 USE 

Is coMMnd language int«r«ctiv« 
control uMd for task» involving • 
«id« rang« of user inputs or 
wh«r« u»*r faailiarity with th» 
•y»tMi can tak« advantag« of th« 
floxibility and apawd of tha control? 

5.15.4.5.2 USER VIEWPOINT 

Doas th« coaaand  languag« r«- 
fl«ct th« uaar'a point of vi«M auch 
that th« couMtand* ar« logically 
r«lat«d to th« uB«r'a concoption 
of  Mhat  is feeing don«? 

5.15.4.5.3 DISTINCTIVENESS 

Ar« commands distinctiv« 
from on« anothar? 

5.15.4.5.4  PUNCTUATION 

Is a'mini«um of punctuation 
or othar spscial eharaetars us«d 
in th« command language? 

5.15.4.5.5 ABBREVIATIONS 

Is th« us«r p«rmitt«d to 
«nt«r th« full command nam« or 
abbreviation for any command of 
mere than five characters? 

5.15.4.5.4 STANDARDIZATION 

Are commands and their 
abbraviations. If any, standardiiad 
and consistant with HIL-«TD-4n 
or HIL-8TD 7S3? 

CRITI 
YES NO N/A UHK MLITY 

PAGE 18 OP 27 

COWCMTS  
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«DEsiai cnnaiA CRITI- 
TES wo m m CALTTY 

5.15.4.5.7 DIWLAVED LOCATION 

Ar» coMMnd« mntwrmö  and 
displayed in *  standard location 
on th» display? 

5.15.4.5.8 COMHAND PROMPTS 

Can tha user raqust proapts, 
as nacassary, to dataraina ra- 
quirad paraaators in a co—and 
antry? 

5.15.4.6 SOFTWARE 

5.15.4.4.1 BENERAL 

Do computer programs provide 
adequate information and respond' 
within required time limits with 
sufficient detail and precision 
to assure mission accompliahmant 
while minimi«intstress an tha user? 

S.15.4.A.2 INFORMATION AND 
SYSTEM RESPONSE 

Is information displayed to 
the user, such as symbols, display 
codes, prompts, alerts, and alarms 
limited to that which is necessary 
to perform specific actions or 
to make decisions? 

5.15.4.4.3 COMPUTER FAILURE 

When the computer fails, d 
the computer program allow for tha 
orderly shutdown and establishment 
of a check-point so restoration 
can be accomplished without loss 
of computing performed to date? 

data would bt lost 

A-62 

...YW  eg 



DESIfiü CMTERIA 
CMTI- 

TES HD N/A UNK CALITY 

PA6E   20    OF _27_ 

COHMEWTS 

S.15.4.A.4    TASK COMPLEXITY 

Do«» th» »o*tt—rm minimizm 
um«r  task coaplvxity? 

Ar« control   input« «iaplifivd 
•« auch mm pos«ibl«? 

5.5.15.4.4.S     INTERACTION 

Where two or »re users aust have 
simultaneous reed access to the computer 
program or data processing results fron 
multiple personnel-equipment Interfaces, 
do the actions of one person not Interfere 
with the operations of another? 

5.15.5 FEEDBACK 

5.15.5.1  STANOBACK 

I« f««dback provided to th« 
u««r mm n«c«s««ry £0 provid« 
«tatu«  inforMtion throughout 
th« int«r«fctian7 

5.15.5.2    STAND-BY 

I« periodic 4««db«ck provided 
to th* u»«r to indicat« normal 
«y«t«a oparation Mh«n th« u««r  i« 
aakad to stand-by? 

5.15.5.3 PROCESS OUTCOME 

Mh«n a control proc««a or 
s«qu«nc« i« coa«il«t«d or aborted 
by th« syat««, is a positiv« indica- 
tion pr«s«nt«d to th« us«r eon- 
c«rning th« outcoaw of th« process 
and the requireeents for subsequent 
user action? 

5.15.8.4 INPUT CONFIRHATION 

Dees confiraation of user input 
occur without removing the data 
display? 

not always, see 5.15.2,3 

not always 
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COWgNTS 

5.15.8.5 CUNRENT MODES 

Hhvn aultlpl« modm* of Operation 
•Mist,   im m mmmn% providod to rooind 
th» uoor of tho current Mod«? 

5.15.5.6 HISHLIBHTED OPTION 
SELECTION 

Whan • displayed «••sag* or 
datu« i« sclocted as an option or 
input to th« systsot is tit» suoisct 
it«« highlighted to indicate 
aeknoMledgeeent by th« system? 

5.15.5.7 USER INPUT REJECTION 

If the system rejects a user 
input, is feedback provided to 
indicate the reason for rejection 
and the required corrective action? 

Is feedback under these 
circumstances self explanatory? 

5.15.6 PROMPTS 

5.18.6.1 USE 

Are prompts and help in- 
structions -used to explain commands, 
error messages, system capabilities, 
display formats, procedures, ant 
sequences, and to provide data? 

5.15.6.2 STANDARD DISPLAY 

Are prompts displayed in a 
standardized area of displays? 

5.15.6.3 EXPLICIT PROMPTS 

Are prompts and help 
instructions for system-controlled 
dialogue explicit enough such that 
the user doe« net have to memorit« 
lengthy sequences or refer to 
secondary mrltten procedural 
reference«? 

usually, but not altnys 

gtntrally 
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DEsiw orrai* CMTI- mmn/km. cw.m        msm 
S.1S.A.4    PMMPT CLARITY 

Ar« prompt« cl»*r and undar- 
•tandftbl«? 

Do they not require reference 
to coding schemes or conventions 
which may be unfamiliar to 
occasional users? 

5.15.6.5.   DEFINITIONS 

I« • dictionary of «bbrwviati 
•nd codes availabl» on-line? 

Ar» dafintiona of  alloMable 
option« and rang*« of  value« 
di«playable at the u«er's request? 

5.15.6.6 CONSISTENT TERtHNOLOeV 

Doe« on-line docuaentation, 
off-line documentation,   and 
help   instruction« use con«i«tent 
terminology? 

5.15.6.7 WORKLOAD REDUCTION 

Are default value« uaed 
to reduce u«er Morfclead? 

Are currently defined 
default values displayed automati- 
cally in their appropriate data 
fields with the initiation of a 
data entry transaction? 

Can the u««r indicate 
acceptance of a default? 

5.15.6.8 USER SELECTION 

Doea the uaer have the option 
of generating default value« baaed 
00 operational experience if pre- 
defined appropriate value* have net 
be accomplished? 

A-65 

occasionally 
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DESiai otnaiA 

S.1S.4.« DEFAULT ■UKTITUTION 

Can th» u**r rvplaca any 
default value during a glvan 
transaction Mithout changing tha 
default dafioition? 

5.15.6.10 USER CONFIRMATION 

la uaar acceptance of 
stored data or defaults possible 
with a single cenfireing keystroke? 

5.15.7 ERROR MANAGEMENT/DATA 
PROTECTION 

CRITI 
YES «0 N/A UM DU-ITY 

5.15.7.1  ERROR CORRECTION 

Where users are required to 1] 
mmkm entries into a systea, is | 
an easy aeans available for correcting 
erroneous entries? 

Does the systee per«it 
correction of individual errors with* 
out requiring re-entry of correctly 
entered commands or data elements? 

5.15.7.2 EARLY DETECTION 

Is there a capability provided 
which facilitates detection and 
correction of errors before they 
are entered into the system? 

Does error checking occur 
at logical data entry breaks to 
avoid disrupting the user? 

5.15.7.3 INTERNAL SOFTWARE CHECKS 

by use of internal software checks 
of jser entries for validity of 
item, sequence of entry« completeness 
of entry, or range of values? 
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DKUM CMTPW 
OHTI- 

YES NO WA m CALITY 

5.15.7.4 ORZTICM. ENTRIES 

Does the system require the 
user to acknowledge critical entries 
prior to their being insplemented 
by the system? 

5.15.7.5 PROMPTING AND 8TRUCTURINB 

Oo*s th» systwn contain pronpting 
and help instructions ömmignmd to 
r»Qu*«t additional or corrected in- 
formation to provide orientation 
to the UMT throughout all inter- 
active •••■ions and Mhen an error 
is detected? 

Does proepting confer« tot 

a.  Mhen operating in special 
modes, does the systee 
display the Mode 

designation and files 
being processed? 

b. does the system require 
user confirmation before 
processing user 
rbquests which might 
result in extensive or 
final changes to existing 
data? 

c. Mhen missing data are de- 
tected, does the system 
prompt the user? 

d. Mhen data entries or 
changes Mill be nullified 
by an abort action, is 
the user requested to 
confirm the abort? 

Mhen the user signals 
logoff, does the system 
check pending transacti 
to determine if data 1 
seems probable? 

if yes, dees the computer 
prompt for confirmation 
before the logoff command 
is executed? 

PAGE _£*__ OF   27 

COjJjjjTS  
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DKI« OHTERM 
CRITI- 

TtS NO W/< m MLITY COmiin 

4.     do sign-on prec—— 
raquir* • MiniMjM input 
from  th* u««r censistant 
with raquirMwnt« pro- 
hibiting illogal ontry? 

5.15.7.6 ERROR HESSASE CONTENT 

Arc orror «•»••go» construct!vo 
and noutr«! in ton«, «voiding phr«M« 
that «uggMt a JudgiMnt o* th« u««r'« 
behavior? 

Do «rror «••■«g«» r«*l«ct th« 
user's vi«Mt and not that o* th« 
programmer? 

Ar« «rror «••sag«* appropriat« 
to th« user's level of training and 
specific as possible to the user's 
particular application? 

5.15.7.7 ERROR RECOVERY AND PROCESS 
CHANGE 

Can the user stop th« control 
process at any point in the sequence 
as a result, of indicated «rror or as 
an option? 

Can the user return easily to 
previous levels in multi-step 
processes in order to nullify an 
error or to effect a desired change? 

5.15.7.8 DIAGNOSTIC INFORMATION 

Do «rror messagss «xpllcitly 
provid« as much diagnostic information 
and ramedial dir«ct;<>n as can be in- 
f«rr«d r«li«bly fro« th« «rror 
condition? 

Uh«r« inf«r«nc« is net possibl«, 
«r« h«lpfu> inft!r«rtc«(s) provided? 

In EDIT program, yes; 
other places, no; e.g. 
status-133? 

In EDIT program, yes; 
elsewnere» no 

not always 
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mm aamik CRITl- 
TES NO W/A m CALITY 

5.1S.7.»    CWWfCTIOM 1HTRY AND 
CONFIMIATICM 

Whan a ummr »ntwr» • corr»ctioo 
»f  an »rror,   «r» «uch corr»etion» 
iMplMMmtad by «n «Kplicit •ctlon 
bv th» u»»r   <•.«.,  «ctUÄtion o* 
en fcNTER kvy)? 

Ar» «SI  mrror corrr»ctlon« 
b" th« u««r acknOMlvdgwd by th« 
»yut»« »ithw by indieatinQ a correct 
•ntf-y ha« b««n ««d« or by «npthwr 
•rror «»«sag«? 

S.IS.7.10    SPELLING ERRORS 

Do »palling and othar comaon 
•rror» produca invalid »y»ta«i co«Miandi 
or  initiata transaction» diffarant 
fro« tho»a intandad? 

Doa» tha »yataa racognisa 
coflMton «i»»pal lings of  comaiands and 
•Kacuta tha command» a» if  spalling 
had baan corract? 

Ara computer-corractad commands, 
valuas,   and spellings displayed 
and highlighted for user confirmation 

5.15.7.11    ERRORS IN STACKED COMMANDS 

Does tha system display a 
prompt for errors in stacked commands? 

Can the user correct the error 
and salvage the stack? 

relevant to authoring 
program only 
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DEsiwcunai* 
CRITI- 

TES WD W/* UMIC CALITY 
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CatgHTS 

5.15.6    SVSTEH TIME 

Is systMi response tin* 
consistent with TABLE XXIX, 1472, pmgm 
247 j? 

5.15.9.  OTHER REQUIREMENTS 

5.15.9.2 HARD COPY 

Doss the user hsv* the 
cspsbillty of obtaining • paper 
copy of the exact contents o* tha 
alphanumeric or digital graphic 
displays Mheret 

a. eass storage is re- 
stricted? 

b. «ass stored data can 
be lost by power 
interuption, or 

c. where record keeping 
is required? 
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PA6E 

NUMN FACTORS ANALYSIS 
DESIGN CHECKLIST 

AREA CONTTOL/DISPLAY INTEGRATION 

STSTCT SEVILLE/BURTEK  

SECTION 5.1 (HIL-STO-U72C) 

DESIGN CRITERIA 

SUBSYSTEM INSTRUCTOR STATION COMPONENT 

COWENTS 
CRIT1- 

YES HO N/A UNK CALITY 

5.1  CONTROL/DISPLAY INTEBRATION 

5.1.1 GENERAL CRITERIA 

S. 1.1.1. RELATIONSHIP 

Ar» r«lation«hip« o* control■ 
to thwir •■■eciatad dimplays, «nd 
displayk to control*» iMwdiatoly 
Apparent to th» operator? 

Arc control« located adjacent 
to (normally under or to the right 
of) their associated display* and 
positioned so that neither the 
control nor the hand normally used 
for setting the control Mill obscure 
the display? 

5.1.1.2 0E6I8N 

Are control-di»piay relationships 
apparent to the user through prexieity« 
similarity of grouping*, coding, 
framing, labeling, and similar tech- 
ni ques? 

5.1.1.3 COHPLEXITV AND PRECISION 

I* complexity and precision 
required of control  manipulation 
and display monitoring consistent 
with the precisian required of the 
system? 

Docs control/display CMpltxI^y Mtch 
tht capability of tht operator (In tans of 
discrimination of display datall), or aatch 
tha optrator's Mnlpulatlvc capability undtr 
the dynamic conditions and anvlromwnt in 
which human performance Is expected to occur? 

B-l 
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DBlg CMTEM* 
CRITI- 

YES NO m m CALITT CQNfENTS 

5.1.1.4    FECMACK 

I» «»«dbtck on control  rooponoo 
•doquacy providod m* rapidly •■ 
posclbl«? 

Do criticol  control  function», 
•uch •* thooo ontorod by koyboard, 
provid* odoquat« fo^back to tho 
op»r«tor prior to ontry to onour» 
thfit tho koy^ ontry is,   in foct, 
•rrorloo* ond tho ono that tho 
oporotor dooiro» to ontor? 

5.1.2    POSITIONAL RELATIONSHIPS 

5.1.2.1     FUNCTIONAL SROUFING 

Ar» «unctianally-fol«tod 
control» and diaplayo located in 
proxinlty to ono anothor—arrango in 
functional  group«,  o.g.,  powor, 
•tatus,   taat,  otc? 

5.1.2.1.1 FUNCTIONA. BROUP 
ARRANGEMENT 

5.1.2.1.1.1 SEQUENCE 

Aro functionally rolatod groups 
o4 controls and displays located so 
as to provido *or  loft-to-right 
<profarrod)   or  top-to-bottoo ardor 
of uso,   or both? 

8.1.2.1.1.3    ACCESS 

Aro functionally-rolatod groups 
of controls and displays Mhich oro 
•oro froquontly usod,   located In araas 
of oasiost access? 

S.l.2.1.1.3 FUNCTIONAL SROUF 
MARKINS 

Are functional groups set apart 
by outlining Mith contrasting line« 
«hieh eeaplotely oneoopass tho greupol 

via CRT display 

error message If not done 
correctly 

Imtructer/student controls 

B-2 

■ 



, 

PAGE OF 

OKIOLOnOHA 
CRITI- 

TES WO m m CALITY 

5.1.2.1.1.4 CONSISTENCY 

1% th» location e* rocurring 
functional group» and individual 
it*«» sioilar from  panal to panol? 

5.1.2.3 ARRANGEMENT MITHIN BROUPS 

Aro control» and display» within 
functional group» locatod according 
to oporation »oquonca or function, 
or both? 

5.1.3  MOVEMENT RELATIONSHIPS 

5.1.3.1 LACK OF AMBIGUITY 

Do diaplay indicator» cloarly 
and unanbiguoualy diroct and guida 
tha appropriate control  ro»pans»? 

I« tha r»»pon»» of th» diaplay 
to control  Movamant» con»i»t»nt, 
pradictabla,   and compatibla with 
tha oporatcy'» »xpactation»? 

5.1.3.2 TIME LAB 

I» tha tinia lag batwaan tha 
raapona» of  th» »y»ta« to a control 
input  and th» diaplay pr»»antation 
of  tha raaponaa,  «inioitod? 

C0H€HTS 

genertilly 
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FASE     1_ OF     3 

HMW NtCTORS «ALTSIS 
KSIfiN CHECKLIST 

fUM    CONTTOL/DISPIAY INTEGRATION 

SYSTEM  SEVILLE/BURTEK  

sEcnow  5<1 

SUBSYSTEM STUDENT STATION 
(NIL.STD-U72C) 

COMPONENT  

DESI6N CTITEMA 
am 

YH NO N/A UNK CALITY COWEKTS 

S.l     CONTROL/DISPLAY INTESRATION 

5.1.1   GENERAL CRITERIA 

5.1.1.1.  RELATIONSHIP 

Ar« relationships cs* control* 
to tholr ••■ociatod display*, and 
display* to controls, iModiatoly 
apparent to tho oporater? 

Ar« control* located adjacent 
to (noreally under or to the right 
o») th«ir associated displays end 
positioned so that neither the 
control nor the hand noreally used 
4er  setting the control «till obscure 
the display? 

5.1.1.2 DEBISN 

Are control-display relationships 
apparent to the user through pronieity, 
similarity of  grouping», ceding, 
freeing, labeling, and eieilar tech- 
niques? 

5.1.1.3 COMPLIXITV AND PRCCIBION 

Is coepleicity end precision 
required of control eanipuletlan 
end display Monitoring consistent 
Mith the precisian required •* the 
eysteo? 

Dots centroI/d1tp1«y caaglwi^y 
ntch the captblltty of tht optrttor 
(In tens of tfltcHelMtton of 41tp1«y 
tftttll), or Mtch tiw optrator't MfilpuUtWi 
etptbllHy undtr tint «tyiwrte condltlont 
•nd tnvlronMnt In which torn* ptrfonmct 
It ixpoctod to occur? 
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DBIg aimm 
cum- 

YES WO N/* UHK.CALITT COWPITS 

5.1.1.4 

Is «m^bmck an  control rooponoo 
•doquccy proviOod •• rapidly •• 
>e«sibl»? 

Oo critical control ♦unction», 
such M theM ontorod by koybowrd, 
provide odoquat« ♦••dback to tho 
oparator prior to ontry to onour» 
that th» kayad antry ia, in «act, 
arrorlass and tha ona that tha 
oparator daairaa to antar? 

5.1.2 POSITIONAL RELATIONSHIPS 

S.1.2.1 FUNCTIONAL SROUPINB 

Ara functionally-r-alatad 
controls and diaplaya locatad in 
oroxiaity to ona anothar—arranga in 
functional  groups,  a.g.,  pewar, 
status,  tast,  ate? 

5.1.2.1.1 FUNCTIONAL SROUP 
ARRANOENENT 

5.1.2.1.1.1 SEQUENCE 

Ara functionally ralatad groups 
af  controls and diaplaya locatad ae 
•a to provida for laft-te-right 
(prafarrad)  or top-to-botto« ordar 
»f usa,   or both? 

5.1.2.1.1.2    ACCESS 

Ara functionally-T'alatad groups 
af controls and diaplaya which ara 
«ora fraquantly uaad,  locatad in ara« 
af aasiaat accaaa? 

5.1.2.1.1.3 FUNCTIONS BROUF 

Ara functional groupa apt apart 
>y outlining with contraating llnaa 
ihich coaplataly oncoapaaa tha greufia7 

via CRT 
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Ksm anaa cum- 
YES NO R/A UWK CALITY 

9.1.2.1.1.4 CONSISTENCY 

X» th« location of roeurring 
function«! group« and Individual 
it**» «i*il«r fro* pan»! to pan«!? 

S.1.2.3 ARRANBEHENT WITHIN BWXJPS 

Ar« controls and display* Mithin 
functional groups locatod according 
to eporation saquanc* or function, 
er both? 

S.1.3 MOVEMENT RELATIONSHIPS 

S.1.3.1  LACK DP RHBIBUITY 

Do display indicators doarly 
and unaobigueusly diroct and guids 
th« apprepriäts control rospbnsa? 

Is th» rospons» of th» display 
to control Mov»»»nts censistant, 
pr»dictabl», and conpatibl» with 
th» oparatcy's »Kpoetations? 

5. l.S.rTIfC LAB 

Is th» tin» lag b»twasn th» 
raspons» of th» systsa to a control 
input and th» display pr»s»ntatien 
of th» rvspons», ainiaiiad? 

W«E_3     OF    3 

OTffNTS 

generally, however, some 
procedural actions (e.g., 
•test" vs; "Inspect" not 
absolutely clear 
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MMM FACTORS ANALYSIS 
0ESI6N CHECKLIST 

AREA VISUAL DISPLAYS SECTION   5.2 (NIL-STD-U72C) 

SYSTEM    SEVILLE/BURTEK 

DESICT CTITERIA 

SUBSYSTEM INSTRUaDR STATION   COMPONENT 

COMMENTS 
CNITI- 

YES NO N/A m CALITY 

5.2 VISUAL DISPLAYS 
5.2.1    BENERAL 

Ar« vl»ual display* ummd to 
provitl« th« operator with a clear 
indiEation o* •quipaMnt or •yst»« 
condition« for oparalien undar any 
•vantuality coawanaurata with tha 
oparational and «aintananca philosophy 
undar daaign? 

5.2.1.1. ALERTXNB/WARNINB RELIABILITY 

Do alarting/Marning displays 
provida tha oparator with a «raatar 
probability of  datacting the 
triggaring condition than nerMl 
obsarvation would provida in tha 
absanca oi  tha displays? 

5.2.1.3.1 CONTENT 

Is inforaation displayad to 
tha oparator liaitad to that which 
is nacassary to perfora specific 
atiens or to aaka dacisiens? 

5.2.1.3.2 PRECISION 

Is tha information displayad 
only within tha liaits and pracision 
raquirad for spacific oparator actions 
or dacisions? 

5.2.1.3.3 FORMAT 

Is in*or»ation prasantad to tha 
oparator in a diractly uaabla form"? 

Is tha naad for transposing, 
coaputing, intarpelating, 
or «antally translating Into ethar 
units avoided? 
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DESiai CMTEKM 
CWTI- 

YES MO N/A WiK CALITY 

5.2.1.3.4 REDUNDANCY 

I* display radundancy «voided 
•KC»pt in tho>» circuMStancvs Mhar« 
it ia n«adad to achiava raliability? 

5.2.1.3.5 COHBININB OPERATOR/ 
HAINTAlrr» INFORMATION 

la operator a-td «afntainar 
information corJinad in tha aaaa 
display rrtly «than tha inferaation 
contant and foraat ara wall-auitad 
to. and tiaa coapatibla for, both 
usara? 

5.2.1.3.6 DISPLAY FAILURE CLARITY 

la failura o*  a display or  ita 
circuit  iinmadiataly apparent to tna 
operator? 

5.2.1.3.7 DISPLAY CIRCUIT FAILURE 

la diaplay circuitry separate 
from equipment it Monitors such that 
a failure in the display does not 
cause a failure in equipment? 

5.2.1.3.B UNRELATED MARKINGS 

Are trademarks and company 
names placed elsewhere other than en 
the display panel face? 

5.2.1.3.9 DURATION 

Do aignals and diaplay informa- 
tion have durations of sufficient 
length to be reliably detected 
under expected operator ««orkload 
and the operational environment? 

5.2.1.3.10 TIMELINESS 

Are displays auch as cathode 
ray tube displays,  head-up displays, 
collimated displays and other 
displaya requiring refreshed in- 
formation updated in a aynehroneus 
manner,  ahere possible? 

MGE    2     OF    8 

COWPfTS 

usually, but not always 

8-8 



«ig curmm 
CRITI- 

TES wo WZ* uwc.CAim 

Are the displavc refreshed to 
the deqree o-f   timeliness required 
bv personnel in the normal operating 
and/or servicing modes? 

5.2.1.3.11 ADVISORY AND ALERTING 

Do displavs such as multifunction X 
displays, cathode ray tube displays, 
head-up diplavs. collimate displays 
and other visual display devices 
which disolav simultaneous and 
integrated i n-format ion advise and 
alert operating personnel to in- 
formation that becomes critical 
within the displav"' 

5.2.X.4  LOCATION AND ARRANGEMENT 

5.2.1.4.1 LOCATION 

Ar« displays located and d»- 
•igncd so that thay «ay ba raad 
to th» dagraa o4  accuracy raquirad 
by paraonnal   in tha normal 
opvrating or Mrvtcing position« 
without raquiring th» op«rator  to 
assuffi« an uncoaifortabl«,   awkward 
or unaaf« position? 

5.2.1.4.2 ACCESS 

Ar« visual   displays visually 
accassibl« »cithout r«sorting to th« 
us« of  laddars,   flashlights or oth«r 
sp«cial  «quipawnt? 

5.2.1.4.3 ORIENTATION 

Ar« display faews p«rp«ndieular 
to th« oparator's lin« of  sight 
whan 4aasibl«? 

PASE     3     OF     8 

CCWCNTS 

Is paralla» «iniaal? 

5.2.1.4.4 REFLECTION 

Ar« display* constructad»  arram 
<nd Mounted to pr«v«nt raductien 
t*  inforaation transfar dua to 
aflaetien o* tha aablant 
lluaination fro* th» display covar? 

igad 
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5.2.1.4.*    «MIUPINB 

Ar« «11 diaplay« nmc—m»ry to 
support an operator activity or 
uqucne» o* •ct.viti*», groupad 
togcthar? 

5.2.1.4.7 FUNCTION AND SEQUENCE 

Ar* display« arranged in relation 
to on« another according to their 
sequence erf use or the functional 
relations o*  the coeponents they 
represent? 

5.2.1.4.B FREQUENCY OF USE 

Are displays thst are frequently 
used grouped together and placed in 
an optiMUM visual zone? 

5.2.1.4.9 IMPORTANCE 

Are iapertant or critical display«! 
located in a privileged position 
in the optieun projected visual zone 
or otherwise highlighted? 

5.2.1.4.10 CONSISTENCY 

Are similar displays arranged 
consistently Mithin the assembly or 
•cross similar assemblies? 

5.2.1.4.11 NAXinUM VIEWING 
DISTANCE 

Is the viewing distance from 
the eye reference point of the 
seated operator to displays 
located close to their associated 
controls? (less than 635M (25 in)) 

MGE  4  OF  8 

cowewn 

CRT, printer, etc. 
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BEsiai «rrem 
CRIT1 

TES W) HZ* WK cAimr 

S.2.1.5 COSINB 

5.2.1.5.i OBJECTIVES 

Ar» coding tvchnieitMMi u**d 
to ««cilitatet 

*.     tfiscriwination of  indi- 
vidual display»? 

b. identification of 
functionally related 
displays? 

c. indication of relationships 
between display«? 

d. identification of critical 
inforeation within a 
display? 

5.2.1.5.2 TECHNIQUES 

Are displays coded by color, 
size,   location,   shape or  flash 
coding,   as applicable? 

5.2.1.5.3 STANDARDIZATION 

Is coding within the systen 
unifornt and established by agreement 
with the procuring activity? 

5.2.2.3 SIMPLE INDICATOR LAMPS 

5.2.2.3.1 USE 

Are sleple indicator laeps 
used when design considerations 
preclude the use o< legend lights? 

5.2.2.3.2 SPACING 

Is the spacing between 
adjacent edges of siaple round 
indicator leaps sufficient 
to pereit unaebiguaus labeling, 
signal interpretation, end 
convenient bulb reeevel? 

5.2.2.3.3 COOINB 

Are »ieple indicator lights 
ceded in cenforeanee with TMLI II, 
»age, 33, 1472e7 

COWEWTS 

co«put»r "on" position 
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DESiai curroHA 
am 

TES NO N/* WWC OLITY 

5.2.4 CATHODE RAY TUK <CRT> DISPLAYS 

5.2.4.1 SIBNAL SIZE 

I* thm immgm »is« oi character» 
conniMtcnt with operator n**d« and 
r «qui rciMmt«? 

5.2.4.2 VIEWING DISTANCE 

I« th« viaMing distanc» consiatont 
with oparator nmrda and rvquiramtnts? 

5.2.4.3 SCREEN LUMINANCE 

Do«« the aikbiant illuMinanca 
contribute «or» than 25% oi  acroon 
brightness through diffuse re- 
flection and phosphor excitation? 

5.2.4.5 LUMINANCE RANGE 

Is the luminance range of 
surfaces iiMtediately adjacent 
to scope» betweenlOX and 100X of 
screen background'luminance? 

5.2.4.6 'AMBIENT ILLUMINANCE 

Is the ambient illuminance in 
th« CRT area appropriate for other 
visual functions (e.g., setting 
controls, reading instrument«, etc) 
but not such that interference with 
the reading of the CRT is imperiled? 

5.2.4.7 REFLECTED BLARE 

Is reflected glare minimised 
by proper- placement of the scope 
relative to the' light source? 
(are hoods and shields used?) 

S.2.4.S ADJACENT SURFACES 

Are eurface« edjacent to the 
of a dull matt» «iniah? 

MS£  6 OF 8 

COHPITS 
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DKig aamih 
mti- 

TES WO K/A UNK CALITY COWOfTS 

3.2.6 OTHER »ISPtAV? 

S.2.6.1 BEN6RAL 

5.2.6.1.1 TYPES 

Mh«r» «pplicabl«, mrm  direct- 
reading counters, printer», plotter* 
flags, optical projections, LED, 
gas discharge, liquid crystal end 
electroluminescent displays used? 

5.2.6.1.2 APPLICATIONS 

Is the selection o*  the displays 
Mentioned in S.2.6.1.1 based on 
speci-fic criteria as per TABLE III, 
1472C, page 35? 

5.2.6.2 COUNTERS 

5.2.6.2.1 USE 

Are counters used for  pre- 
senting quantitative data «ihen 
a continuous trend indication is 
not required and when a quick, 
precise indication is needed? 

5.2.6.2.2 NOUNTIN6 

Are counters eeunted as close 
as possible to the panel surface 
so as to Mi mice parallax and 
shadows and Maxieise the viewing 
angle? 

5.2.6.3 PRINTERS 

5.2.6.3.1 USE 

Are printers used when a visual 
record o4  data is necessary or 
desirable? 

Do printers confer« to TABLE III 
1072C, page 35. 

5.2.8.3.2 miMLITY 

It prints ntttr Mt hIMtn. 
■tskad. or ebscurtd In • wimtr 
that      do« not lapalr dlrqct rotdlngT 

printer 
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M6E     8    OF     8 

COWPITS  

5.2.4.5.3 CONTRAST 

Is • Mi nimm of  7SX luninanc« 
centrast provided Iwtw—n th» 
••t»ri«l and th* background en 
which it is printed? 

5.2.6.3.4 ILLUrilNATION 

Ar« printers provided with in- 
ternal illumination if the printed 
«atter is not legible in the 
planned operational aabient 
environment? 

5.2.6.3.5 TAKE-UP PROVISION 

Is a take-up device for  printed 
material provided? 

5.2.6.3.6 ANNOTATION 

Where applicable, are printers 
mounted so that the printed matter 
(e.g., paper, metalized paper) 
may be easily annotated while 
still in the printer? 

8-14 
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MWW FAcnas MM'.TSIS 
KSI» CHECajST 

/uta VISUAL gimm 

SYSTEH    SEV'LLE/BURT^K 

«CTIOW     5.2 

DESIg CKITCTr* 

SUBSYSTEM STUDENT STATIOa 

CWTI- 
TES HO IIM WK CAIITY 

(ML.ST1)-1472C) 

COWOKEHT  

cwtgwrs 

5.2 VISUAL Dlt^LAYS 
5.2.1  BENERAI. 

Arc visual display« used to 
provid» th* opar-ator with a clear 
indicat'en of aquipatont or »ystw« 
conditions 4ar epsration undsr any 
•vwntuality eesMnsarat» with th» 
opsrntional and Mintsnancs philosophy 
undsr dssign? 

5.2.1.1, ÄLERT1NB/WARN1NB RELXA»lLiTV 

Do alsrtinQ/Marnin« display« 
provide th« operator with a «rsatsr 
probability o* dstscting th« 
triggering condition than Horsal 
observation Mould provide in  the 
absence of the displays? 

3.2.1.3.1 CONTENT 

Is information displayed to 
th» operator  lisited to that which 
is necessary to perfor« specific 
attck.s or to «ak« dscisiens? 

3.2.1.3.2 PRECISION 

Is the infor«ation displayed 
only Mithin th« liaits and prscisien 
r«puir«d for spscific oparator actions 
or decisions? 

5.2.1.3.3 FORHAT 

Is inferaation presented to th« 
eparator in a directly usable «or«? 

Is the need for transpsaing, 
ceeputin«, Interpolatinf. 
or ««ntally translating into other 
units avoided? 

B-15 
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CRITI. 

TES WO N/* UNK CALITY 

5.2.1.3.4 NEDUNOMCV 

I« display r«4iinrf*ncy «veidad 
•MC*pt in thos* eircu««t«nc<M *t%mrm 
it i« nmmama to mchimvm reliability? 

5.2.1.3.5 C0MBININ6 OPf-ATCm/ 
HAINTAINCM  INFORMATION 

I« operator a-id «afntainor 
inforatation co^Jinod in th» ••*• 
diaplay rnly whon th* inforitatien 
content and foraat ar« wall-suitod 
to.   and tin» coapatibl* «or,  bnth 
uaor»? 

5.2.1.3.6 DISPLAY FAILURE CLARITY 

I» failure o* a display or it» 
circuit i«Mediately apparent to the 
operator? 

5.2.1.3.7 DISPLAY CIRCUIT FAILURE 

Is display Circuitry separate 
fro« equipment it Monitors such that 
• failure in the display does not 
:au>* a failure in equipeent? 

5.2.1.3.B UNRELATED NARKINQS 

Ar« trademarks and company 
n«mem placed else««here other than en 
th* display panel  face? 

5.2.1.3.9 DURATION 

Do Signals and display informa- 
tion have durations of sufficient 
length to be reliably detected 
.ander expected operator worklead 
and the operational onvironMont? 

5.2.1.3.10 -VIRKLIMtn 

Are displays such es cathode 
-ay tube displays, head«vp displays, 
.olliMated display* and other 
iisplays requiring refreshed in- 
'oroation updated tn • oynehrenous 

', «her* possible? 

M6E  2 OF  8 

COWCWTS  
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«ITI 

TBJDJ/iül CALITT 

Are the displays re-freshed to 
the deqree o-f timeliness required 
bv personnel in the normal operating 
and/or servicing modes? 

5.2.1.3.11 ADVISORY AND ALERTING 

Do displavs such as multifunction * 
displays, cathode ray tube displays, 
head-up diplays. collimate displays 
and other visual display devices 
which display simultaneous and 
inteqrated in-formati on advise and 
alert operatinq personnel to in- 
•formation that becomes critical 
within the display'' 

5.2.1.4  LOCATION AND ARRANGEHENT 

5.2.1.4.1 LOCATION 

Ar« displays located and de- 
signed %o  that they way b« read 
to the degree of accuracy required 
by personnel in the noraial 
operating or servicing positions 
without requiring the operator to 
•BBume an unconfortable, awkward 
or unsafe position? 

5.2.1.4.2 ACCESS 

Are visual displays visually 
accessible without resorting to the 
use of ladders, flashlights or other 
special equipeent? 

5.2.1.4.3 ORIENTATION 

Are display faces perpendicular 
to the operator's line of  sight 
-hen feasible? 

Is parallaK einiaal? 

8.2.1.4.4 REFLECTION 

Are displays constructed, arrange« 
«nd «ounted to prevent reduction 
•f infereation transfer due to 
eflection of the aebtent 
lluMination free the display cover? 

CRT t 2x2 slides 
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BBiat cmrtKW 
CRITI- 

m «0 */* m CALITY COWgWTS 

5.2.1.4.4    BROUPING 

Ar» «11 displays nacMMry to 
»upport mn  operator activity er 
*»qo»nc« of «ctivitio». grouped 
teqother? 

S.2.1.4.7 FUNCTION AND KQUENCE 

Ar* display« arranged In relation 
to one another according to their 
sequence of use or the functional 
relations of the coeponents they 
represent? 

8.2.1.4.9 FREQUENCY OF USE 

Are displays that are frequently 
used grouped together and placed in 
•n eptiMie visual tone? 

5.2.1.4.9 IMPORTANCE 

Ar» i«portent or critical  displays! 
located in a privileged position I 
in the Optimum proJk.-:ted visual  sen« 
or  otherMise highlighted? 

5.2.1.4.10 CONSISTENCY 

Ar« similar displays arranged 
consistently Mithin the assembly or 
across similar assemblies? 

5.2.1.4.11 HAXItlUH VIEWIN6 
DISTANCE 

Is the vieMing distance «roe 
the eye reference point of the 
seated operator to displays 
located close to their associated 
controls?  Cless then «SSM  (25 in)) 

CRT I Slide projectlort 
•re close at hand 

I        I 
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S.2.1.S CODIN0 

S. 2.1.5.1 OUECtlVES 

Ar* ceding tvehniqu** used 
to 4mcilit*tm* 

«.    discriainction of indi- 
vidual displays? 

b. identification e4 
functionally related 
displays? 

c. indication of relationships 
between displays? 

d. identification of critical 
inforeation within a 
display? 

5.2.1.5.2 TECHNIQUES 

Are displays coded by color, 
size, location, shape or flash 
coding, as applicable? 

5.2.1^5.3 STANDARDIZATION 

Is coding within the syste* 
unifors and established by agreeeent 
with the procuring activity? 

5.2.2.3 SIMPLE INDICATOR LAMPS 

5.2.2.3.1 

Are siaple indicator leaps 
used whsn design considerations 
preclude the use of legend lights? 

5.2.2.3.2 ■PACINB 

Is the spacing between 
adjacent edges of eieple round 
indicator taeps sufficient 
to pereit unaabigueus labeling, 
signal interpretation, and 
convenient bulb reeeval? 

S.3.2.3.S COOIMI 

Are eieple indicator lights 
ceded in eonforeanee with TAMJI 11, 
eege,  33,   14726? 

M6E_5 Of   8 

COWCNTS  
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5.2.4 CATHODE RAV TUK   (CRT)  DISPLAYS 

5.2.4.1 SI8NAL SIZE 

IK th» im»gm mixm of  character* 
consistent with operator noods and 
requirements? 

5.2.4.2 VIEWING DISTANCE 

Is the viewing distance consistent 
with operator needs and requirements? 

5.2.4.3 SCREEN LUMINANCE 

Does the ambient illuminance 
contribute more than 25X of   screen 
brightness through diffuse re- 
flection and phosphor excitation? 

5.2.4.5 LUMINANCE RANGE 

Is the luminance range of 
surfaces immediately adjacent 
to scopes between 10X and 100X of 
screen background juminance? 

5.2.4.6 AMBIENT ILLUMINANCE 

Is the ambient illuminance In 
the CRT area appropriate for other 
visual functions (e.g.! setting 
controls, reading instruments, etc) 
but net such that interference with 
tne reading of the CRT is imperiled? 

5.2.4.7 REFLECTED GLARE 

Is reflected glare minimiied 
by proper placement of the scope 
relative to the light source? 
(are hoods and shields used?) 

9.2.4.B ADJACENT SURFACES 

Are surfaces adjacent to the 
of a dull matte «iniah? 

student CRT 
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5.2.6    OTHER OUTLAYS 

5.2.4.1 OENERAU 

8.2.*. Ul    TYPES 

Hh«r* •pplicabl», mrm  dirvct- 
r»»djng counter«, printer», plotter* 
41*Q», optical preioctien«, LEO, 
9«s discharo», liquid crystal and 
•lactroluaineacant display« used? 

5.2.*.1.2 APPLICATIONS 

Is the selection o*  the displays 
Mentioned in 5.2.6.1.1 based en 
specific criteria as per TABLE III, 
1472C, page 35? 

5.2.6.2 COUNTERS 

5.2.6.2.1 USE 

Are counters used for prer 
senting quantitative data when 
a continuous trend indication is 
not required and when a quick, 
precise indication is needed? 

5.2.6.2.2 HOUNTING 

Are counters Mounted as close 
as possible to the panel surface 
so as to eieice parallax and 
shadows and Mxieiie the viewing 
angle? 

5.2.6.3 PRINTERS 

5.2.6.3.1 USE 

Are printers used when a visual 
record of data is necessary or 
desirable? 

Do printers cenferp to TAILS III 
1072C, page 39. 

s.t.u.t   visiiam 
It printed iwtttr aot MMM. 

Mtktd, or obscwrtd tn • Mmwr 
that     dots not fepalr dlroct rotdlngT 

«IT! 
TES NO W/A UMK CAi m 

PA6E _7__ OF _8> 

COWCWTS 

2x2 slide projection 
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5.2.4.S.3    CONTIMtT 

Im m minimum o4 79t  lu*in«nc* 
contrast previttod bmtmmmn  th» 
mmtmriml mnd thm  backgreund an 
which it im  printed? 

S.2.A.3.4  IU.UHINATZON 

Ar* printers provided with in- 
tern«} illuMination if the printed 
■tatter ie net legible in the 
planned operational «ebient 
environoent? 

5.2.6.3.5 TAKE-UP WWJVIB10N 

la a take-up device *ar  printed 
«aterial provided? 

5.2.6.3.* ANNOTATION 

Where applicable, are printer« 
•euntet* «e that the printed eatter 
(e.g.. paper, aetalized paper) 

m»y  be eabtly annotated while 
«till in th't printer? 

MCE 8  OF 8 

COWgWTS  
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DESIGN CHECKLIST 
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AKEA   AUDIO DISPLAYS SECTIOM   5-3 

SYSTEM   SEVILLE/BURTEK SUBSYSTEM 

, (MIL-STD-U72C) 

COHPOKEHT   

DESI6W CRITERIA 
CRITI- 

TES HO W/A UNK CALITY 

5.3 AUDIO 0ISPUAV8 

5.3.1 BENERAL 

5.5.1.1 USE 

Ar* «udio display» providwi Mhani 

«.  Th« in<or(»«tion to hm pro- 
eM»»d im »hört,  «iwpl«,  «nd transi- 
tory,  roqulrino t««»di»t» or ti»^ 
b*»*d ri»»pen»»»? 

b. Th« comaon «od« of vi»u«l 
display is rostrictod by evorburdonlnQi 
•mbiont light vsrjsbiiity or limitation 
epsrator oobilityi   doqradation 9* 
vision by vibration,  hiflh q-4orc»*, 
tiyponia,  or othar smvironoontal 
eonsidurations»     or anticipatod 
oporator inattontio«? 

c. Th» criticaltty o* trans- 
«ission rsspons» «akas supplomaritary 
or redundant transmission dniraabl»? 

d. It is dasirabla to warn, 
alart,  or cu» th« operator to 
subsequent additional response? 

e. Custoe or usaqo has created 
anticipation o4 an audio display? 

4.    Voice ceeaunicatlen is 
necessary or desireoble? 

5.3.1.3    BIONAI. TVK 

When an Audio presentation is 
required, is the »«.«nal presented 
in accordance mktU Table V, 1472c, 
page 92? 

COWEHTS 

But instructor, call, 
error in entry 

htlp needed from Instrvctor 

i 
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DEsiBi acnoak 

S.3.1.3    FALSE ALMMS 

Dots th* audio display devlct 
preclude circuit false alanas? 

5.5.1.5 CIRCUIT TEST 

Arc audio display» «quipped with 
circuit t»«t «•vica» or ether Means 
o*  operability tests? 

5.3.2 AUDIO WARNIN6S 

S.3.2.1 WARNING SIGNALS 

Ar« audio signals provided, 
a» necsssary,   to warn personnel  of 
i«pending danger,  to alert an 
aperator to a critical  change in 
•yste« or equipment status,  and 
to reaind th« operator of  a critical 
action or actions that «ust be tak«n? 

5.3.2.4 RELATION TO VISUAL DISPLAYS 

Wh«n us«d in conjunction with 
visual  displays; ar« audio warning 
d«vic«s supplsasntary or suppertiv«? 

DO«B th« audio signal  al«rt and 
diract oporator attention to the 
appropriate visual  display? 

5.3.3 CHARACTERISTICS OF AUDIO 
WARNING SIGNALS 

5.3.3.1 FREQUENCY 

5.3.3.1.1 RANGE 

Is the range of the warning 
signals between 200 and 5000 hi. 
(pr««erably between BOO end 3000 hs.ll 

am 
YES NO m UNK .CALITY COHPlTS 

errors; student needs help 
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DBI6H CRITCTIA 
CRITI 

YES NO WM UNK CALITY 

5.3.3.2    INTENSITY 

5.3.3.2.1 COMPATIBILITY NITH 
ACOUSTICAL ENVlRONMg»n| 

t« th» intensity« duration and 
source location of audio alarm 
and signals coapatibla with tha 
acoustical •nvironaent of'tha intand- 
•d racaiwar as wall as tha 
»••quiramants of othar paraonal in 
tha signal araa? 

5.3.3.2.2 DISCOMFORT 

Is tha intensity of audio warning 
signals low enough such that discom- 
fort and/or "ringing" la net caused 
in tha ears of listeners? 

B-25 
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MUNM FACTORS AMLTSIS 
OCSIGN CKECHIST 

m*   CONTKOLS SECTIOM     5.4 (H1L-STD-U72C) 

STSTEH   SEVILLE/BURTEK 

DESI6W CTITBIA 

SUBSYSTEM IWSTRUCTW STATIW   COMPONENT 

COWtNTS 
am 

YES NO m m CMJTT 

5.4 CONTROLS 

5.4.1  BENERAt CRITERIA 

5.4.I.I  SELECTION 

5.4.1.1.1 DISTRIBUTION OF  WORK 
LOAD 

Ar» control* »elvetvd «nd di«- 
trlbut«d »o that none of th« 
operator'■ IlnbB «ro evorburdonod? 

5.4.1.1.5 STOPS 

Ar» stop* provided at th» 
b»ginning and »nd e4 th» rang» of 
control position if th» control 
i» not r»quir»d to b» op»rat»d 
beyond a particular «nd position 
or ■p»cifi»d lioit? 

5.4.1.2.  DIRECTION OF MOVEMENT 

5.4.1.2.1 CONSISTENCY OF MOVE- 
MENT 

I» th» dir»etion o* control 
■ovoownt cen*iot»nt with th» r»lat»d 
•ov»M»nt of an aaseciatod di»playf 
trquip*»nt eooponont,  or vohiel»? 

very easy end simple to 
operate 

CRT response 
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S.4 CONTROL« 
5.4.1.3 AMMNBEHENT AND «ROUPINB 

5.4.1.3.1 ■ROUPIM 

Ar« all control« which function 
in Mquontlol oporation, or Mhieh 
oporato tegothor, groupöd togothor 
along with thoir aaaesiatod display«? 

5.4.1.3.2 BEDUCNTIAL OPERATIONS 

Do control« which ar« involvwd 
in «aquontial oparatien« fellOM a 
finad pattern? 

5.4.1.3.3 LOCATION OF PRINAPV 
CONTROL* 

Do th» «eat iaportant and fr«- 
quantly uaad control« hava a 4avera- 
bl« position with respact to «««a c4 
uaa? 

5.4.1.3.4 OONSirrSNCV 

Ar« functionally «iailar or 
identical priaary eontrola arrangod 
consiatantly froa panal to panal 
throughout th« «y«tM, aguipaant, 
•tc? 

5.4.1.3.7.  IPACINi 

Doaa spacing bat< 
coaply with Tabla VII 
mt-ttd-I472c? 

control« 
Ipag« *8) In 
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S.4.1.4 CODINS 

5.4.1.4.1 METHODS AND REQUIRCnENTI 

Wh»r» coding of  control■ i* wood, 
i« it consistent throughout tho 
■yotoo? 

S.4.1.4.2 LOCATION CODZNB 

Ar» control* •oooeiotod with 
•ioilor «unctions in tho SMO rol- 
•tivo location? 

5.4.1.5 LACCUIN6 OF CONTAOLS 

Doo* control labeling conforo 
tho criteria sot 4orth in para- 
graph 5.5? 

5.4.1.« PREVENTION OF ACCIDENTAL 
ACTIVATION 

5.4.1.0.1 LOCATION AND DS6IBN 

Ar» controls dosignod and loca- 
ted so that they »re not ouscoptibli 
to accidental activation? 

S.4.2.1.2 KEY OPERATED MITCHEI 

S.4.2.S.1 

Are key operated OMitches used to 
trovent unauthoriiod operation? 

W6g-3  OP 10 

COWCNTS    
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DESIW otnaiA 
niti- 

TKJOj/LMg CALITT COHgHTS 

5 4 2 1.2.2 DIMENSIONS. OISPLACE- 
MENT AND RESISTANCE 

So th» iimmnuion; aimplmcmmmt, 
•nd r»sist*ne* of k»y ap*r«t«d      
•Mitch«» cen4or« to Figur* S,   1(472C? 

5.4.2.1.2.4 MARKING AND LABELING 

Do»« th» keylock application 
include appropriate positional 
Markings and labels? 

S.4.2.1.2.S OTHER REQUXREHENTS 

Do ktyt have tttth en both tdgtsT 

It key lock ortmttd to that the 
key's vtrtlcal position It tht off position? 

Can the kty bt ranvtd only ehtn 
tht lock Is 1« tht off position? 

It activation of tht systM 
acceapllshtd by turning tht k«y In 
a clockwlst tflrtctlon? 

8.4.2.1.3 

S.4.2.1.S.1    APPLICATION 

OIKRETE THJUBWEKL 
CONTROtt 

Are thuwpMheel controls weed 
••here precise numerical  Inputs 
are required on the part th» 
operator? 

txtrclsa ttltctlon 

B-29 



. 

Ksig gnaw TK WO W/A UWC CALtTY 

5.4.2.1.3.2 

Ar* »ositien« «round th» 
rireiMRf»r*ne» e4 di«er«t» thu«b- 
MhMtl  controls previdod with • 
concAv« »urfac* or Boparatod 
by « high-friction •roa which i« 
r«i»»d *ro« th» poriphory of th» 
thuwb wh—1? 

Do thumbwheels not preclude 
viewing the digits within 30 degrees 
viewing angle to the left and right 
of a perpendicular to the thumb- 
wheel digits? 

5.4.2.1.3.3 CODINB 

Ar» thiuabwhMl  control • codod 
by loetien,   labalin«,   and color? 

If usod •■ input dovicos« aro 
OFF and ON peait^on* color codod 
to p»r«it a visual chock that th» 
digits hava boon rosat to thoir 
normal positions? 

8.4.2.1.3.4 DIRECTION OP nOVCHCNI 

Ooos oeving th» thuobwhool »dg» 
forward, or upward, or to th» right 
iner»as» th» setting? 

S.4.2.1.3.9 NUHERALt 

S.4.2.1.3.S.1    IKTCTNAL LUNINÄHÄ 

Ar» digits bold, black nuMrals 
»ngraw»d en a light  (or whit») 
thuMbwh»»!  background? 

Is the height-to-stroke wld'h 
ratio approximately 10:1? 

M6E   5 

COHMDITS 

dacreastt sitting 

«hit* en black 
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8.4.2.1.3.« VltltlLXTY 

Du«* ttHMbMhwil  dMi«n f»«r«it 
vi»Mii.q of inline digit«! rmmä- 
out from all ep*r*ter pettitiens? 

S.4.2.1.3.7    DIICNSXONS 

Do thuMbMh««! control di*on»ianK 
confer* to thm critmrtm mmt forth 
in Fiquro 4,   1472,  prnqm 77? 

8.4.2.1.3.1    MESZtTANCC 

!■ control  rottintane« olastic? 

Deo* rosiotone« build ut 
thon doer»«»* •• oaeh dotont  is 
•pproaehod co that tha control  anapa 
into poaitien without stopping bo- 
twaan adjacont dotonta? 

8.4.2.1.3.9    KWMATION 

Do»« aoparatien bat»aan «d- 
Jaeont odgas of thuabtthaal controla 
cenfora to tha criteria in Figur» 
4. 1472c and aufficiont to pr»- 
elud» «ccldantal activation 
of adjaeant control a during noroal 
siting? 

8.4.3 LINEAR COMTMLt 

8.4.3.1 OIKMETS LINEAR CONTRQLi 

8.4.3.1.1 Hm*  ■UTTOMI (FINOER 
OR HAND OPERATED) 

8.4.3.1.1.1 

Ar» puah button uaod Mhon 
a control  or an array of controls 
la n»»d»d for aooontary contact 
or for activating a locking 
circuit, particularly In 
high-fr»gu»ney-«f^»«» situations? 

WttE    6     OF   10 

COWEWTS  

Instructor consols swltehts 
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5.4.3.1.1.2 

Ar» push button «urfACN 
ceneav» (irtd«nt»d> so m to 4it 
thm  «ingar? 

tho ourtoeo proviO« 
• high Oogroo of «rietiontl 
•»••ivtanc» to pr»yont slipping? 

5.4.3.1.1.3 POSITIVE INDICATION 

Deo« control activation produce 
• positiv» indication o* that acti- 
vation  (a.Q.t  »nap foalt audibl» 
click, or integral light)? 

5.4.3.1.1.4 CHANNEL OR COVER 
•UARD 

Is • ehsnnal'or cov»r guard 
us»d «h»n it is iapsrativ» to pro- 
wont accidental   activation o4 tho 
control»? 

Do cevtr gwrdt. In tht opw 
position, not Intirftrt with optretlon 
of the pratoctad dtvlet or adjoemt eontroliT 

5.4.3.1.1*5 DINENtlONt.  REiliTANCE, 
Dli^LACENENT,  «ND 
■ERARAT10N 

Do push button diaanstons. 
-asistances,  displacoaont». and 
•apsrations can«era to tho crltarta 
sat forth in Figur» 11,  1472c, 
M7 

not nactsury 

click 
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DtSIBI CMTD»A 

5.4.S.1.4    TOSaUE «HITCH COHTKOLt 

5.4.3.1.4.1 UK 

Ar* teggl« •witches umm* 4or 
-unction« Mhich rmquirm tmo di*er«t« 
lesitiens or «hfrr« spac« liaitatiens 
»rm %mvmrm7 

5.4.3.1.4.2 ACCIDENTAL ACTIVATION 

Hh»n th» prvvvntien o4 «ccidon- 
.«1   activation ia o4 prlaary 
aportanca  (i.a.•  critical,  dangareua, 

jr hazardous conditions Mould result) 
•ra channel  guards,   litt-te-unlecfc 
twitches,  or ether equivalent pre- 
/antion aechaniaaa provided? 

Is safety or lock wire not used? 

H a cover guard la used, 
ts location intarfere with the 

operation of the protected device 
■*• adjacent contrela? 

OtlTI. 
TtS, NO N/A UWK COLITY CQHCITS 

5.4.3.1.4.3 OtHEHttONt.ltCtllTMCf 
DISPLACEMENT,   AND 

•EPARATION 

Do dieansians,  reaiatancea, 
Jiaplacseants,  and saparations between 
*djacent edges e< toggle switches 
:en«er* to the criteria aet ♦orth 
m Figure IS,   1472c, page fST 

Ctn tenlt MltdiM kt itamtf only 
■t iMMrlcal potltlOM? 

8.4.3.1.4.4 POEITIt« IWICATION 

la an Indicatian •# «Mtrel 
•ctivatien provided  (e.g., «nap 
«eel, audible click, aaaeelated or 
ntegral  ItfhttT 

coaputer cabinet 

not iwctsury 

■tmp fttr and •click- 
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Ksim gnraw CHTI 
TES Wll/A IMUC m m 

5.4.S.1.4.5 ORIENTATION 

Ar» tOQQl» SMitch** vertically 
eri*nt»d with OPT in th» down Posi- 
tion? 

I» horisontol oriontotion 
•nd actuation usod only for eeo- 
patibility with th» contrellod 
function or oquipwtnt location? 

5.4.3.1.4 ROCKER SWITCHES 

5.4.3.1.4.1 USE 

Ar» reckor owitchoo usod in 
liou o4 teggto ««itch»» for function» 
xhich roquir» two di»cr»t» position»? 

Are rocker switches used where 
toggle switch handle protuslons 
might snag the operator's sleeve or 
phone cord, or where there U in- 
sufficient panel space for separate 
labeling of switch positions? 

5.4.3.1.4.2 ACCIDENTAL ACTIVATION 

Are channel guards or equi- 
valent protective measures used when 
the prevention of accidental activa- 
tion Is of primary importance (e.g., 
critical, dangerous or hazardous 
conditions would result? 

5.4.3.1.4.3 POSITIVE INDICATION 

I» an Indication of control 
activation providod Co.«.( «nap 
f»»l, audibl» click, »»sociatod 
or intwgr»!  U«ht>7 

HfiE     9    QF   10 

coworrs 

power supply 

not necessary 

dick 
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•r-itwi-A'-'^i s&Hft! -'-'.- 

jBiwanSIL 
5.4.3.1.*.4 

 r 
DIHENKIONS,RESISTANCE 
OIBW.ACEMENT, «NO  > 
■EPAKATION 

De diawnsions, rmistancM, 
dikplacMMfits, «nd ••pftratien* to«- 
twMn center* of  rocker ewi tehee 
confer« to the criteria in Figure 
15, 1472c, »««e V«? 

Doee reeietence gradually 
increaae, and then drop when the 
•Mitch anaoa into aeeitien? 

Can the snitch be ttopptd 
only at the required petitions? 

5.4.3.1.«.4 ORIENTATION 

Where practicable, ere rocker 
•witches Mounted vertically? 

Doee activation of the upper 
«ing turn the equipment or coaponent 
on? 

la horitonal orientation of 
rocker «Mitthea uaed only ♦or 
compatibility with the controlled 
«unction or equipment location? 

5.4.3.1.A.7 COLOR AND ILLUHINATIOtJ 

Are alternate colors used to 
denote the ON and OFF position« of 
a rocker Mitch? 

Is alternate illueinatisn of 
either the ON or OFF positions used 
to facilitate positive recognition 
of current switch position? 

»m- 
gBjomiiK mm 

Mtt  10     OF JO. 

COWCIITS  

II 
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PAK or   10 

MWW FACTORS AMLYSIS 
0ESI6M OCCKLIST 

CONTROLS AREA 

STSTEH    SEVIUE/BURTEK 

5.4 

DESIBj glTCTIA 

SECTION 

SUBSYSTEM STUDENT STATI0N 

CRITI- 
YES wo m m CALITY 

{WL.STD-1472C) 

COHPONEIfT  

S.4 CONTROLS 

5.4.1  SENERAL CRITERIA 

5.4.1.1  SELECTION 

5.4.1.1.1 DISTRIBUTION OF WORK 
LOAD 

Arc control» soloctod and dis- 
tributed »o that nor»« of tho 
operator'» limbs aro ovorburdonod? 

5.4.1.1.5 STOPS 

AT» atop* providod at tha 
baflinning and and o*  tha rang» of 
control podition if th» control 
is not raquirad to b« oparatad 
bayond a particular and position 
or specifiad liait? 

5.4.1.2.  DIRECTION OF MOVEMENT 

5.4.1.2.1  CONSISTENCY OF MOVE- 
MENT 

Is tha diraetion of control 
aovaaant consistant with th« ralat«d 
aovaaant of an associated display, 
«quipaant eoaponont, or vohiel»? 

COWgNTS 

easy t simple to operate 

CRT response/slide 
presentation 

A« B-36 
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mm anBw 

5.4 CONTROLS 
S.4.1.3    AWWN8EHENT AND SMUPII« 

5.4.1.3.1  BROUPINS 

Arc «11 control« Mhlch function 
in »oquonti«! oporotion, or Mhich 
eporato togothor, groupod tegothor 
•long with thoir •••ociatod dioployo? 

5.4.1.3.2 SEQUENTIAL OPERATIONS 

Do controls which or» inveivod 
in »oquontial oporotiono follow • 
fixod pattorn? 

5.4.1.3.3 LOCATION OF PRIMARY 
CONTROLS 

Do th» «oat i«portant and fro- 
quontty uaod controls hav« a favora- 
ble position with rospoct to oas<* of 
us«? 

5.4.1.3.4 CONSISTENCY 

Aro functionally «ioilar or 
identical primary controls orrangod 
consistontly froo panol to panol 
throughout th« syst««, oguipoont« 
•te.7 

S.4.1.3.7. »ACINS 

Boos «pacing boti 
cooply with Toblo VII 
mi-Std'1472cT 

controls 
Cpago AS) in 

CMTl- 
m m N/A m aum 

*m _g,. OF  io 

COWPtTS  

generally 

B-37 
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PKIB cunoK* CRITI- 
YES WO H/A «wc mm 

S.4.t.4 COOINB 

5.4.t.4.t METHODS AND MEQUIKEHENTS 

mmrm  ceding of control» i« u«*df 
1« it consistent throvohout tho 
•yStMi? 

5.4.1.4.2 LOCATION CODINB 

Are control» •»•ocisted with 
■iaiiler function« in the Mae r»l- 
•tive location? 

5.4.1.5 LABELING OF CONTROLS 

Does control label in« eonforn 
the criteria set forth in para- 
graph 5.5? 

5.4.1.6 PREVENTION OF ACCIDENTAL 
ACTIVATION 

5.4.1.B.1 LOCATION AND DE6ISN 

Are controls designed and loca- 
ted so that they are not susceptible 
to accidental activation? 

5.4.2.1.2 KEY OPERATED SWITCHES 

5.4.2.1.1 USE 

Are key operated SMitehes used to 
trevent unauthorised operatien? 

MGEJJ OF 10 

conorrs 

not a problem 
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DEsiw gnaw 
CMTI- 

TES WO N/* WIK CALITT 

5.4.2.1.2 DIMENSIONS, OIBPLACEHENT 
AND RESISTANCE 

Do th» di«Mn»ion»t displacMwnt, 
•nd r*sist«nc» e»f kmy  operated 
•Mitch«* eenfor* to Figur« 5t 1,472c? 

8.4.2.1.4 HARKING AND LABELINB 

Do»« th« k«ylock «pplication 
include appropriat» positional 
Marking« «nJ lm*slz7 

5.4.2.1.2.5 OTHER REQUIREMENTS 

Do keys htve teeth on both edges? 

Is key lock oriented so that the 
key's vertical position Is the off position? 

Can the key be rcnoved only «hen 
the lock Is In the off position? 

Is activation of the systen 
acconpllshed by turning the key In 
a clockwise direction? 

5.4.2.1.3    DISCRETE THUHBWEEL 
CONTROLS 

5.4.2.1.3.1    APPLICATION 

Ar« thuMbwhMl  control ■ u««d 
•ih»r« pr«cis« nu*to«rie«l  Input* 
•r« r«quired on th« part th« 
eporator? 

PAGE    4      OF   10 

COWCWTS 

conponent selection 

B-39 
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M6E    5    OP   10 

DESl« OttlStW 
CMTI 

S.4.2,1.3.2 

Ar« positier.B «round thm 
cire%mfmrmnGm of  discrvt« thunb- 
Mh*«l  controls providod with • 
concav* »urfac* or ««parAtitd 
by * hiQh-friction mrmm Mhieh is 
rmimmd from th» poriphory of th« 

'thuab-whowl7 

Do thumbwheels not preclude 
ylawing the diqits within 30 degrees 
viewing angle to tne left ar^ Haht 
of a perpendicular to the thumb- 
wheel digits? 

5.4.2.1.3.3 CODING 

Ar« thuMbxh««!  controls ceded 
by  loction.   l«b«ling,   «nd color? 

If us«d as input d«vic«s,  mrm 
OFF «nd ON positions color cod«d 
to p«rmit  • visu«!  ch«clr th«t th« 
digits h«v« b««n r«s«t te th«ir 
norm«!  positions? 

5.4.2.1.3.4 DIRECTION OF «0VEMEN1 

Oo«s «oving th« thumbwh««l «dg« 
forward, or upward, or te th« right 
incr««s« th« setting? 

5.4.2.1.3.5 NUMERALS 

5.4.2.1.3.5.1 EXTERNAL LUMINANCE 

Ar« digits bold,  black nuwrals 
«ngr«v«d on « light   (or white) 
thuiabwha«!  b*ckground? 

Is the height-to-stroke width 
ratio approximately 10:1? 

COjjjDjTS 

decreases setting 

white on black 
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mm gnaiA CRITI- 
YES NO N/A jgHC CALtTY 

5.4.2.1.3.*    VltllXUTY 

Out» thuMbMhMl d»*i«n par «it 
vicMii.q of  iniin« digital  r««d- 
jti% irom all  oparator positions? 

5.4.2.1.3.7 DIMENSIONS 

Do thuabwhaal control diaanaiona 
eontora to tha eritaria aat forth 
in Pigura 4, 1472, paga 77? 

5.4.2.1.3.S RESISTANCE 

Xa control raaiatanea alaatic? 

Doas raaiatanea build up and 
than dvcraaaa aa aaeh datant is 
approachad ae that tha control anapa 
into position without atopping ba- 
tMaan adjacant datanta? 

5.4.2.1,3.9 SEPARATION 

Doas aaparation batwaan ad- 
jacant adgas o* thuabMhaal controls 
conform to, tha eritaria in Pigura 
6, 1472c and aufficiant to pra~ 
cluda accidant«! activation 
o4  adjacant control a during noraal 
aatting? 

5.4.3 LINEAR CONTROLS 

5.4.3.1 DISCRETE LINEAR CONTROLS 

5.4.3.1.1 PUSH BUTTONS (PINBER 
OR HAND OPERATED) 

5.4.3.1.1.1 USE 

Are puah button uaad ahan 
a control or an array e4 controls 
ia naadad 4or  neaantary contact 
or «or activating a locking 
circuit, particularly In 
high-*raguancy-o*^*aa situations? 

PME_i OF JO. 

CjgtJHTS 

studtnt cmsola «ritchts 
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Of   10 

DESIBI CKITBtlA 
CMTI- 

TES WO N/A WIK CALITT COWCHTS 

9.4.3.1.1.3 

Ar« push button surfacm 
eoncav« (indvntad) mo •• to fit 
tho ftngor? 

Do*» th* our4oc« prevido 
• high dogro« e*  friction«! 
r««i«t«nc« to pr«w«nt «lipping? 

S.4.3.1.1.S POSITIVE INDICATION 

Do«* control «ctivation produc« 
• positiv« indication o*  that «eti- 
vation («.g.« «nap <««1, «udibl« 
click, or intsgral light)? 

5.4.3.1.1.4  CHANNEL OR CCVfR 
OUARD 

la a channol  or cevor guard 
ua«d »<h«n it is i«p«rativ« to pr«- 
v«nt «ccidantal   activation of th« 
control«? 

Do covtr guards. In the optn 
position, not Inttrftre with eptrttlen 
of tht prottcttd dtvlct or •djacent control«? 

8.4.3.1.1.8 DIMENSIONS,  RESISTANCE, 
DISPLACEMENT,  AND 

SEPARATION 

Do push button diavnsiens, 
r«sistane«s, di«pl«e««i«nt«, and 
ssparation« confer« to th« criteria 
s«t forth in Figur« 11,   1472c, 
SS? 

not necessary 

•click* 

B-42 
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DKIBI CMTBm 

5.4.3.1.4    TOBGLE WITCH CONTROLS 

S.4.3.K4.1 USE 

Ar» toggle •Mitch«» u*«d for 
function« Mhieh r«quir« t««e di«cr«t« 
oosition« or wh«r« «pac« li«it«tien« 
•r« ««v«r«? 

5.4.3.1.4.2 ACCIDENTAL ACTIVATION 

Mh«n th« pr«v«ntion of mcciäwn~ 
t»l  activation is of primary 
importane«  (i.«.,  critical,  dangwreu«, 
or hazardous conditions Mould r«*ult) 
Arm channel  guard»,   lift-te-unlock 
•witch«»,   or eth«r «quivalant pr«- 
v«ntion *«chani»«s p- ovid«d? 

Is safety or lock wire not used? 

14 a cev«r guard i» u»«ti,  d9»« 
its location int«rf«r« Mith th« 
operation o* th« prot«ct«d d«vic« 
■nr adjacent'control»? 

am 
TES HO HZ* MiK OLITY 

r.4.3.1.4.3 DIHENSIONS.RESISTANCE 
DIBRLACEHENT, AND 
SEPARATION 

Do diM«n»ion», r«»ist«nc«s, 
displac«««nts, and separation* between 
adjacent «dg«» of toggle »witch«» 
confer« to th« criteria »et forth 
in Figure 13, 1472c, page 93? 

Can togglt twItchM bt stopptd only 
•t MMHcal potlticmsT 

5.4.3.1.4.4 POSITIVE INDICATION 

I» an indication of control 
activation provided <«.g., snap 
«eel, «udibl« click, Msoelata« or 
intagral light)? 

PWE   8      OF    ^ 

COtCWTS  
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DKig «mom CRITI 
YES NO N/A IWIC CAim 

5.4.3.1.4.S ORIENTATION 

Ar» toggle •Mitch»* vertically 
oriantcd with OFF in th» dOMH posi- 
tion? 

I* herisental orientation 
and actuation used only for com- 
patibility with tho controlled 
function or equipeent location? 

5.4.3.1.6 ROCKER SWITCHES 

5.4.3.1.4.1  USE 

Are rocker BMitehee ueed in 
lieu oi toggle ewitche» for function« 
which require two diecrete pneitiene? 

Are rocker switches used where 
toggle switch handle protrusions 
might snag the operator's sleeve or 
phone cord, or where there is in- 
sufficient panel space for separate 
laoel my Of Swiii.ti positi"?0*? 

5.4.3.I.A.2    ACCIDENTAL ACTIVATION 

Are channel guards or equi- 
valent protective measures used when 
the prevention of accidental activa- 
tion is of primary importance (e.g., 
critical, dangerous or hazardous 
conditions would result)? 

S.4.S.1.4.3    ROEITIVE INDICATION 

Is an indication of centrcl 
activation provided  (e.g., «nap 
feel,  audible elicit, essociatod 
or integral  light»? 

W8E _9__ OF _10_ 

C0WCNT5 
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DESIW CMTBHA 

S.4.3.1.A.4 
 r 

DXr«N8I0N6tRE6IBTANa 
OIW^LACEnENT,  AND 
■EPARATION 

am 
TES W W/A UNK OLITY 

Do ditMnsien«, r«*i«t*nc*Bf 
displacMwntB,  «nd »«pMratians b»- 
tfmmn cmntmr* o* rockmr •Mitch»» 
center« te th« criteria in Figur» 
15,   1472c,  p«9» 94? 

Do»» r»si»t»nc» Qradually 
incr»«»»,  and th»n drop Mh»n th» 
»witch »rt«o« into oooition? 

Can tht twitch bt stopped 
only at the required positions? 

5.4.3.1.4.«    ORIENTATION 

Nh»r» pr«ctic»bl»,   »r» rockor 
•••itches «eunt»d v»rtic«lly? 

Do»» »ctivatien of th» upp»r 
«ing turn th» »quip«»nt or ce*pon»nt 
on? 

I» horison«! 'oriontatien 9* 
rockor •Mitch»» u»»d only for 
compatibility Mith th» eentrellod 
«unction or »quip*»nt location? 

5.4.3.1.4.7 COLOR AND ILLUHINATIO* 

Ar» altarnat» color» u»»d to 
o»%5t* th» ON and OFF pooitiens o4 
a rockor »Hi«KM? 

'!• altarnat» illumination of 
»ith»r th» ON or OFF poeitiena u»»d 
to facilitat» pooitiv» r»eegnitian 
o4  curront »Mitch pooition? 

WSE io   or io 
■ I 

cowprrs  
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MSjE, OF    5 

MMM FACTORS AMLVSIS 
BESIfiN CHECKLIST 

M*   L«H-IH6 SECTION 5.5 

ST5TEH   SEVILLE/BWTEIC StUSYSTEN 

, (WL-STD-U72C) 

COWKEKT  

PESICT CTITEWIA 
ewn 

TES NO m m CKLlVf COWgKTS 

S.S LAKLINB 
5.5.1  SENERAL 

5.5.1.} APPLICATION 

Ar» labels,   legends,  placard«, 
•igna,   or Marking« provided where 
peraonnel  «uat  identify,   interpret, 
or fellow procedure* or avoid 
hazards? 

5.5.1.2 LABEL CHARACTERISTICS 

Are labelsi 

accurate in their inforeatien? 

consistent with tiee available 
for fecognition or ether 
responses? 

readable at reasonable distance? 

properly illueinated and colored? 

consistent with criticality of 
- function labeled? 

consistent within and beti 
syste* components and subsyst 

5.5.1.3 PROTOTVPE AND PRODUCTION 
EOUEPNENT LASCLS 

Are labels on prototype easily 
and siaply affiaed so that they can 
be altered, end reeeved if e«e«l«n 
changes occur? 

B-46 
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DESin «nun* TB r2! m. JWt 
CMTI- 

CQNCNTS 

5.5.2    ORIENTATION MB LOCATION 

5.5.2.1 fMICNTATION* 

Ar« latmls and intormmtian on 
IK*« eri«nt*d hariion*tly so that 
thmy can !»• r»«d quickly and aaaily 
«or« laft to ri«ht7 

X 2 

5.5.2.2    LOCATION • 

Ar« labels placed on or vary noar 
tha itoM which thoy identify? 

X 2 

Art labels placid to no ettwr 
1nfon»t1on It Mddtn? 

X 1 

Art labels placed so controls 
do not obscure label Inforwtlon? X 1 

5.5.2.3    STANDARDIZATION 

Ar» labels located in a can- 
st stant eenner thaughowt the equip- 
■ent and ayatea? 

X 2 

5.5.3    CONTENTS 

5.5.3.1    EOUIWCNT FUNCTIONS 

Do labels prlearily describe the 
functions of equipaent itees? 

X 2 

5.5.3.2    ASWWVIATtOMI 

X 1 

If abbreviation« are uaad, do 
they confora to Military etandardo? X - 

S.S.3.3    IWRgUTWMT INFORMATION 

Does only relevant infortia- 
tlon appear on labels or placards? 

X 1 

B-47 
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Dcsiai cmraw 
atiTi- 

S.S.4 QUM.ITia 

5.5.4.1 WtCVSTY 

Ar* l«b»l* canmiMi •• poMibl« 
Mithout »«cri«icing int«nd«d 
•••ning or tnferMtiPn? 

Art labels or placards imablguousT 

5.5.4.2 PM1ILIAKITY 

De Mords en label« or plecerde u« 
«Miilier word» er language? 

Are ceeeen terec ueed which will 
be underetood by these who will 
operate the equipeent? 

8.5.4.3 VISIBILITY AND LEBIBILITY 

Can labels and placard» be read 
easily and accurately at operational 
distances? 

5.5.4.4 ACCESS 

Art labels placed so that thty are 
not obscured or covered by other equlpaent 
or assanblies? 

5.S.4.S LABEL LIFE 

Are labels clear and distinct? 

Do they have high contrast? 

Are they resistant te grease, 
griee, dirt, etc.? 

S.5.4.4 LABEL BACK8MXJND 

Does label color contrast with 
the equipeent background epeeified 
in S.7.»? 

W6E    3     Of 
■ * 

COWCNTS 
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xwr   <   or   5 

OESI« otnatM YES NO V* UMC 
am. 
airrf CQNCMTS 

5.5.5.4 CAPITAL VS LOWER CASE 

5.5.5.4.1 LABELS 

Are labels printed in all 
capitals? 

X i 

5.5. A    EOUIPMENT LMELIN6 

5.5.4.1     UNITS,   ASSEHBLIEB,   BUB- 
ASSEMBLIES AND PARTS • 

5.5.«.1.1    BENERAL REQUIREnENTS 

Are units, assemblies, sub- 
assemblies and parts labeled with 
a cle*'ly visible, legible, and 
raeani jful name, number, code, 
mark or symbol, as applicable? 

X 
• 

i generally, yes 

5.5.6.1.2    LOCATION 

firm groM identifying labels 
on • unit,  •■••ably or Major 
•ubMftMbly lecatodi 

so that they are not obscured 
by adjacent items? 

X i 

or. th» flattest.  Most uncluttsrsd 
surface available? 

X i   | 

in a «ay so as to Miniwise «ear 
or obscureeent by grease,  griee, 
etc.? 

X i   i 

in a May to preclude accidental 
reMoval,  obstruction,  or daeage? 

X i 

5.5.*.2    CONTROLS AND DISPLAYS 

5.5.4.2.1 BENERAL REQUIREnENTS 

Are controls and displays 
appropriately and clearly labeled 
Mith enough inforeatien 4ttr proper 
identification, utllltetlen. 
ictuation, or Manipulation of the 
»loMent? 

X i 
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DEsiQi aatmA 

S.S.A.2.2    tlNPUCXTV 

Do control and display labels 
convey verbal meaning in a dtrert 
and unambiguous manner? 

Do th«y umm mlmplm word» «nd 
phr*«os? 

5.5.6.2.3 FUNCTIONAL LABELING 

Ar» control« «nd display* 
labeled «ccordina to their function, 
according to the follOMing critoriai 

•re diosiMilar nmmm*  usod for 
different controls and displays? 

are instruments labeled in tor «is 
of what is being Measured or 
controlled, «nd in terMS of 
the purpose and use by the 
operator? 

does control label in« indicate 
functional result of a control 
eoveoer.t? 

when applicable, are appropriate 
labels used to indicate the 
functional relationships between 
controls and displays? 

5.5.4.2.4 LOCATION 

When applicable, do control and 
display labels Meet the following 
criteriai 

is ease of control operation 

given priority pvor visibility 
of control position labels? 

are labels placed over the 
controls and displays they 
describe? 

are labels used to identify 
functionally grouped controls 
and displays? 

:atian unifore 
the aystoM and 

i unifore? 

OHTI- 
TES WO W/A «MC mm 

is label  1M 
throughout 

subsystoM 

MSE   5     or   5 

COWOTS 
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NUNM FACTORS MMLVSIS 
DESIGN OCCttlST 

AHEA  WORKSPACE DESIgg REQUlREmiTS 

SYSTEM  SEVILLE/BWTEIC  

SECTION    S-7 

SUISYSTEM 

(WL-STD-U72C) 

COMPONEm  

DESICT CRITERIA YES ao m m 

S.7 WORKSPACE DCtlBN NCQUIREnENTB 

5.7.1 SENERAL 

S.7.1.1 KICK SPACE 

Ar» cabinets, conmolm*,  «nd work 
murfmem*  that rvquir« «n operator 
to atand or ait clo*« to thsir front 
aurfaca provided with a kick apace 
at the baae at least 100 MM (4 in.) 
deep and 100 em (4 in.) high? 

5.7.2 6TANDINB OPERATIONS 

5.7.5.1 WORK SURFACE 

Are work surfaces which Must 
support Job instruction «anuals, 
worksheets, etc. »15 ♦/-IS mm 
(3* ♦/-.* in.) above the floor? 

5.7.2.2 DISPLAY PLACEMENT, NORMAL 

Are visual displays «eunted en 
vertical panels and used in noreal 
equipment operations placed between 
1.040 m   (41 in.) and 1.7S0 M (70 *n.> 
above the standing purfaee? 

5.7.2.3 DISPLAY PLACEMENT, SPECIAL 

Are displays requiring precise and 
frequent reading placed between 
1.270 m  (SO in.) end 1.4S0 ■ (AS in.) 
above the standing surface? 

5.7.2.4 CONTROL PLACIMKNT, NORMAL 

Are controls Mounted on vertical 
surfaces and used in nareal equipeent 
operations located between MO MM end 
1.7*0 M (34 and 70 In.) ■beve the 
standing surface? 

CMTI- 
CALITY COWCWTS 

3-D modules. Instructor, 
student consoles 

dlesel, radar 
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^ASE    2    OF    2 

CWtCWTS 

5.7.2.S    CONTROL PLACENEMT,  »PtClAL 

Ar» controls roquiring procio* 
or 'frcquont eporation «net Tgorwy 
control» «ountcei b«tM»«n »60mm «nd 
1.350 *  (34 «nd S3 in.I  *bev« tho 
«landing ourfAC* and no ^«rthor than 
530 «MI  «21  in.)  latarally ♦roa tha 
cantor Una? 

S.7.3 SEATED OPERATIONS 

5.7.3.1 WORK SURFACE WIDTH 

Has a lataral Morkapaea of at 
laast 760 mm  (30 in.) «id« and 
400 an (16 in.) daap baan providad? 

5.7.3.2 WORK SURFACE HEIBHT 

Ar« da«k top« and writing tablas 
bvtwean 740 and 790 «a (29 to 31 in.) 
abuva tha floor? 

5.7.3.3 WRITING SURFACES 

Whara'a writing «urfaca i« ra- 
qMirod on aquipaant con«olaBt ia 
th«t «urfac« at laast 400 aa (U in.) 
d««p and 610 aa (24 in.) wida? 

B-52 
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Mtt .jKlfiAlHAUUIL sscnm 5.9 
SYSTBI    SEVIUE/BWTEK SWSTSTEM 

{NIL.ST0-U72C) 

COMPOHEMT  

DESIW CTITERIA 
cum 

YES WO N/* WIC CM.ITY 

5.9 DESIGN TOR NAINTAINABILITY 

5.9.1     BENERAL 

5.9.1.1 STANDARDIZATION 

tm  »quipiMnt dMigncd to ineer- 
perat» standard parts to th» mmxi- 
mum  «Mtont poMlblo? 

5.9.1.2 SPECIAL TOOLS 

Ar* »poeial tool* roqulrod 
*or operation adiustMant 
»•curoly oountod «.ithin th« oquipownt 
in a roadily aecosaiblo location? 

5.9.1.5' MODULAR REPLACEMENT 

la oquipoont doaignod and 
cor.struetad for roplacowont o4 
•odular packagoa? 

Is rapid and oasy rwMoval and 
raplacoMont o* «odular paekagos 
provided Mh»r»v«r pessiblo? 

5.9.1.4 SROUPINS OF TONCTIONS 

Is th« nwabor o4  inputs 
to and outputs «re« oaeh unit 
hopt to a «inioua by grouping 
«unctions so as to «intniio criss- 
crossing u4  signals? 

8.9.1.8 SEPARATE ANUSTASZLITV 

An» «unctions so unitiaotf 
that it Mill bo pessiblo to chock 
•nd adjust oaeh it«» soparatoly, 
«Mcopt uhoro this Mould bo ineon- 
•istont Mith «stablishsd ttaintononcs 
loncoptsT 

Conors 

gtntnlly «Mt. with the 
cxciptlon of computer 
boards, hard disk. CRT. 
slldt projector 
where possible 
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PME OF    10 

DCS!« CWTOIA YES» VA UNK 
CRITI- 
CALITT COMCNTS 

S.9.1.« HALFUNCTION tOCNTIPICATION 

Do»* «quipiMnt design «acilitat* 
-•pid «nd po»itiv» 'fault datvetion 
»net isolation of d»«*ctiv* itoM to 
amrmi<f,  thair proapt raaeval and 
-aplacaaant? 

X 1 though doubtful 

S.9.1.7 ASSEMBLY AND DISAS8EHBLY 

Doas aquipaant dasign facilitata 
•aaaably and diaaaaaably? 

X 2 

5.9.1.9 FOOLPROOF DE6IBN 

Hava provision« baan aada to 
aracluda iaprepar aeunting and in- 
stallation of  parts? 

X 
~ 

Hava tha felloMing provisions 
saan accoaplishadi 

a.  Physical■aaasuras to 
aracluda intarehanga of  units or 
:eaponants of  a saaa or aiailar ♦or« 
;hat ara ndt in ♦act functionally 
mtarchangaabla? 

X 

b. Physical aaasuras to pra- 
:luda iaprepar aeunting o* units er 
zeaponants? 

X 
" 

c. Haaaura (e.g., ceding) to 
facilitate idantitieatien and tntor- 
:hanga of  interchangeable units or 
zoaponants? 

X 

d. Measures (e.g., alignaant 
aina) to facilitate proper aeunting 

« 1  | 

e. Measures te insure that 
dentifieation, orientation, and 
•lignaent previsions Include 
ablas and connecter«? 

X 1  I 
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QBig otiTBtt* 
«ITI- 

VjQOJMJIMC CALITY 

5.9.2 MIUNTXNB OF  ITCHB WITHIN UNIT! 

9.9.2.1 USE OF TWO-DIHENSIONAL 
SURFACE 

Ar» parts Mounted in an orderly 
•rr«y on • "ttae-diiaonsianal* •ur^*e« 
rather than "■taekad" on« on anethor 
(i.o.,  a louar  layor should net 
support an upper layer)? 

5.9.2.2 SIMILARITY 

Are itees oi  the saae or siailar 
fore, but different functional 
oroperties. Mounted with a standard 
orientation throughout the unit? 

Are these iteMs readily identi- 
fiable and distinguishable« and 
not physically interchangeable? 

5.9.2.3 DELICATE ITEMS 

Are delicate iteMs located 
or guarded so that they Mill not 
be cuscvptrble to daeagc Mhile 
the unit is being handled or Main- 
tained? 

5.9.3 ADJUSTMENT CONTROLS 

5.9.3.1 GENERAL 

Are controls required for 
maintenance purposes In compliance 
with basic control design require- 
ments In 5.4 and labeling require- 
ments In 5.57 

5.9.?.1.1 CALIBRATION ADJUSTMENTS 

Are Nobs used In preference 
to screwdriver adjustments whenever 
frequent adjustment must be made? 

MBC   3_or 10 

CgtPITS 

conputer boards for example 
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DBig ana» CXITI 
TES NO W/A gWC CALTTV 

5.9.3.2 SCREWDRIVER ADJUSTMENTS 

14  scr«Mdriv«r adjustaants mumt 
bm mmöm  Mitheut th» «id of vision, 
h«wo «ochanlcal «uido* for tho 
■croMdrivor shaft boon provided or 
tho scroMO oountod oe that tho 
•croMdrivor will net eove out ef 
position? 

5.9.3.3 REFERENCE SCALE FOR 
ADJUSTMENT CONTROLS 

AOJUBTHENT CONTKOLt 

Has a reference scale been 
provided te offer appropriate 
feedback for all adjustaent controls? 

5.9.3.4 CONTROL LIMITS 

Have calibration or adjustaent 
controls Mhich are Intended to have 
• liaitod degree ef Motion been 
provided with adequate Mechanical 
stop* to prevent daaage? 

5.9.3.5 SENSITIVE ADJUSTMENTS 

Are sensitive adjustaent points 
located or guarded so that adJust- 
aen« will not be disturbed in- 
advertently? 

5.9.3.4 HAZARDOUS LOCATIONS 

Art Inttrml centreit lecattd mmy 
from tftngtrous voltagtt. routing McMntry. 
or any other htzardtt 

»ABE    4     OF   10 

COWCIITS 
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5.9.4     ÄCOESSIIILITY 

S.V.4.1    STRUCTURAL HEMMERS 

Ar« struztural  mmmbmrm of units 
or ch**«i» parts leestsd so as 
not to prsvsnt seesss to or rsaevsl 

Arc rcpUcwblt iUm mmtcd In ■ 
nnhcr «hlch «111 nkc thw «asy to rwovc? 

Mhsr» «ccsssibility tfspsnds 
upon rwaevsl  of panels,  casss,  and 
covsrs,  havs Msasuras bssn taken to 
insure that  such itsss ars not 
blocked by structural  web er s 
or other  itees? 

S.9.4.2    LARGE ITEMS 

Art large Itan'wMck ire difficult 
to rwovt wuntcd to that thty will alleM 
convmltnt access to othtr ItavT 

5.9.4.3 USE OF TOOLS AND TEST 
EQUIPMENT 

Are cheek points,  adjustsent 
points,  test points,  cables,  con- 
nectors,  and labels accessible 
and visible during eaintenanca? 

Has sufficient space been 
provided for the use of tost 
equipeent and ether required 
tools «tithout difficulty or has at d? 

WW£   5 OF 10 

COWgNTS 

for aost part, yt$, but 
sow coppontnts are difficult 
to get at 

backplane arrangenent 
difficult to service 

see 5.9.4.1 

for sost part 
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TES NO m m CALin 

PAGE   6 OF    10 

COWCHTS 

8.9.4.4 REAR ACCESS 

I« sliding,  rotating or hin« 
•qi   poont to Mhich r»«r «ccoo« 
is required fro« to epon or rotate 
fwHy and remain in an open position 
Mithout being supported by hand? 

Has rear access also been pro-      |X 
vided to plug cennecters eiccept 
••here precluded by any ether 
operational  requirseents? 

5.9.4.5 RELATIVE ACCESSIBILITY 

Have items most critical to 
system operation and Mhich require 
rapid maintenance been made most 
accessible? 

S.9.4.* HIBH-FAILURE-AATE ITEMS 

Are high-failure-rate items 
accessible for replacement without 
mewing non-failed parts? 

Are these replacement items 
removable with common hand tools 
and simple'handling equipment? 

5.9.4.7 SKILLS 

Dots aectss to 1t«s Mlntalmd 
by ent ttchnlclan IIIOM critical tgulpatnt 
nlntalnad by tnethtr technician to rauln 
In p1act7 

not always, 2-D/3-D hookup 
pantl on dlcsel, for example 

though doubtful. In case of 
computer components 
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^ASE  7  Of 

COMHEWTS 

S.9.9 ACCESS OPENINBS AND COVERS 

S.V.f.l APPLICATION 

H«« an ace»»« bmmn  provided 
Mh«n«v*r *r«qu»nt iMintvnanc» 
eparation« raquir« rwaoving a 
caa* or eovarin«, eptming a fitting, 
or diaaantling an itw* o4  aquipMant? 

5.9,9.2 SELF-SUPPORTING COVERS 

Ara aceaaa eovara that ar« net    X 
coaplataly raaovabl«, aaH-supporting? 

Ara accacaaa (and eovara) -davoid 
o*  sharp adgaa to pracluda hand 
injury and clothing daaaga? 

5.9.9.3 LABELING 

Ara accaaaaa labalod with 
nowanclatura for itaas viaibla 
or accaaaibla through it? 

Ara accaaaaa 1«palad with warn- 
ing aigna« advising of any hacarda 
asisting bayond tha accass and 
stating nacaasary precaution? 

Ara warning notieas clear, 
direct, and attention-getting? 

5.9.13 CONDUCTORS 

5.9.IS.1 CODINB 

Are cables containing indivi- 
dually insulated conductors 
with a ceaapn aheath, ceded? 

5.9.13.2 CASLE CLAMPS 

Are long conductors, bundles, 
or cables, internal to eeuipeentP 
aecured to the eeuipeent chassis 
by eeans of deeps unless 
contained in wiring ducts er cable 
retractors? 

txctpt for 5.9.4.4 
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S.V.13.3 LCNBTH 

Ar» cablM len« «neugh so thmt 
••eh functioning unit can bm 
checked in • convenient place? 

S.f.13.4 LOCATION OF TEST CAMJEt 

If test cable« eust tereinate 
on control and display panels, are 
test receptacles located so that 
the test cables «ill not interfere 
with controls and displays? 

5.9.IS.S ACCESS 

Are cables routed so as to be 
readily accessible for Inspection 
and repair? 

5.9.13.* BUSCEPTASILITV TO ABUSE 

Are cables routed or- protected 
in such a «»ay that they aay »at 
be pinched by doors, lids, etc., 
«talked en, used for hand holds, 
or bent or tMistett sharply or 
repeatedly? 

5.9.13.7 CABLE PROTECTION 

If cables and wires are routed 
through holes in octal partitions, 
are the conductors protected froa 
Mechanical daaage or «ear by 
greasets or equivalent aeans? 

8.«.t3.S IDENTIFICATION 

Are cables labeled to indicate 
the equipaent to «hieh they belang 
and the connecters with «hieh they 
•ate? 

M6E J OF 10 

COWPtTS  

9tntn11y. yts, although 
longer 3-D cables night 
bt desirable In seme cases 

generally true 

not alsays; 3-D cables, 
student station cables, etc. 
are subject to potential 
danage from persons «Miking 
behind units, etc. 

■ost cases; sone exceptions 
(e.g.. conputer wiring) 
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DEsiw «nai* 

S.V. 14 CONNECTOM 

S.V.14.1 OP QUICK DISCONNECT 
FLUBS 

Ar» plug» Mhich rvquir« no •or« 
than en* turn, or ether quick» 
disconnect plug«, used whenever 
possible? 

5.9.14.2 KEVINS 

Are plugs designed se th«t 
it is inpossible to insert the 
wrong plug into • receptacle? 

5.9.14.3 IDENTIFICATION 

Does Marking of electrics! 
connectors cenfore to REQUIRENENT 
*7 o*  M1L-STD-454? 

Are electrical plugs and re- 
csptaeles also identified by color, 
shap« or equivalent eeans? 

5.9.14.4 ALIBNHENT 

Are plii^s or receptacles pre- 
sided with aligning pins or 
•quivalent devices to aid in 
•lignsont and to preclude inserting 
in ether than the desired pesitten? 

5.9.14.5 ALISNHENT FINS 

Do aligneent pins entend beyond 
the plug's electrical  pins te insuri 
that alignment is stained be^nrw 
•lectrieal  o'nm engage? 

8.9.14.4    ORIENTATION 

Are plugs and receptacles 
arranged se that the aligning plnm 
or equivalent devices «re eriented 
in the saee relative pesitten? 

CMTI- 
TES WO W/A UNK CM.ITY 

MSI    9     OF   10 

CCTtCNTS  
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COWgWTS  

S.9.14.7    COOINB 

Arc plug« and racaptaeln 
provided with durable »trip», 
•rrot.», or ether indications to 
•ho« the position« of aligning pin« 
or equivalent devices for proper 
insertion? 

5.9.17 FAILURE INDICATIONS AND 
FUSE REQUIREMENTS 

5.9.17.1 INDICATION OF EQUIPMENT 
FAILURE 

*  5.9.17.1.1 POWER FAILURE 

Is mn  indication provided to 
-evecl Mhen power failure occurs? 

5.9.17.1.3 CRITICAL MALFUNCTIONS 

If equipeent is not regularly 
■onitored, and if the equipeent fails 
s an auditory alar* provided to in- 
dicate critical eal'functions? 
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HUWW FACTORS MULTSIS 
DESI6N CHECKLIST 

HUI qr  2 

MEA   HAZARDS I SAFETY SECTION  S.13 

SYSTEM SEVILLE/BURTEK SUBSYSTEM 

(MIL.STD-1472C) 

COMPONENT   

DES16N CKITERIA 
ani- 

YES NO N/A UNK CALITY 

5.13 HAZARDS AND MFETY 
5.13.1 BENERAL 

Ar» safety factors given • 
Major considoration in th» ovorall 
dosi fln> 

5.15.2 SAFETY LABELS AND PLACARDS 

5.13.2.1 WARNING PLACARDS 

Ar» conspicuous placards «ountod 
adjacsnt to any »quipiiwnt Mhich 
r»pr»s»nts a hazard to p»rsonn»l? 

5.13.2.6 ELECTRICAL LABELS 

Ar» »11 r»c»ptacl»s »arkwd with 
their voltag», phase, and fr»qu»ncy 
characteristics, as appropriat»? 

5.13.5 GENERAL EQUIRHENT-RELATED 
HAZARDS 

5.13.5.2 ACCESS 

Ar» units locat»d and »euntvd 
so that access to the« can be 
achieved Mithout danger to personnel 
fro« el»etrical charge, heat. Moving 
parts, chemical centa«inatien, 
radiation, or ether hazards? 

S.13.5.4 EDGE ROUNDING 

Hh»r» applicable, »r» «Mpesed 
edges and corners rounded to • »ini 
of .78 ■« C.e3 in) radius? 

COWCWTS 

Generally, yes 

desirable, but not 
essential 
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DESIBI «naiA 

5.13.7. ELECTRICM., MECHANICAL, FLUID 
TOXIC AND RADIATION HAZARDS 

5.13.7.1 ELECTRICAL HAZARDS 

5.13.7.1.1 INSULATION OF TOOLS 

Ar* tools «nd tmmt  leads to bm 
used n»«r high voltmg—  adequately 
insulated? 

5.13.7.1.2 PLUBS AND RECEPTACLES 

Are plugs and receptqcles de- 
signed so that a plug of one voltage 
rating cannot be inserted into a re- 
ceptacle of  another rating? 

5.13.7.1.4 HIGH VOLTAGES 

Are guards,   grounding,   inter- 
locks,   and Marning placards provided 
so as to Mininize the possibility of 
•«posing personnel  to dangerous 
voltages? 

5.13.7.1.7 ELECTRONIC EQUIPMENT 

Is electronic equipatent designed 
in accordance with Requirement 1 o* 
Mil-std-454? 

cum- 
TES HO W/A UWK CALITY 

PAGE    i     OF 

COWENTS 
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NUNW FACTORS MHLTSIS 
DESIGN CHECHIST 

USA  USER-taffUTCT IHTCTFACE SECTIOW 5.15 

STSTEH SEYILLE/BURTEIC SmSTSTEH    2-D 

(mL-STD-U72C) 

COWWENT  

ooiai gnaw 
CMTl- 

TK WO ll/*UWC CALITY eowtwrs 

S.15 UgER-COWPUTEW INTERFACE 
5.15.1 KNERAL 

Do co«put«r progrMs and 
eo«put»r intmrlmcmm  provide • 
functional intorfaco batMNm 
tha ayctaa 4or  which thay Mara 
daaignad and uaara (oparatora/ 
aaintainar«) of tha syataa? 

5.15.2 DATA ENTRY 

5.15.2.1 GENERAL 

5.15.2.1 USER PACING-HANUAL 

la data antry paead by tha 
uaar, dapanding on tha uaar'a 
applieatian, criticality of 
operation and attention apan, 
rathar than by tha ayataa? 

5.15.2.2 POSITIVE FEEDBACK 

Ooaa tha ayataa provide 
poaitive feedback to tha uaar 
about the acceptance or re- 
jection of a data entry? 

5.15.2.3 FR0CE8SINB DELAY 

Where ayataa overload or 
other ayataa canditiena will 
reault in a proceaaing delay« 
doea tha aytea acknoMladga tha 
data entry and provide an indi- 
cation of tha delay to the uaar? 

8.15.2.4 EXPLICIT ACTION * 

Doea data entry require an 
explicit ceaplatlon actiona« euch 
ae depreaaien of an INTRY or 
RETURN key?« 

both on Instrcuter/tttidtnt 
contelts and with ktyboar« 
tntrlat by Instructor 

B-65 



:.3?afc-,*^;&».,>      ':^N^öiiauy«<*^l.,;(|i^f^w>lw.il... ~^*t*m«mx^-:^^fr---■■^■.- 

MfiE   2     Of 27 

DKlg CWTga 
CMT1- 

TgS WO W/A UWC CHLlTt COWCWTS 

5.15.2.5 VALIOATION 

Ar» «S«ta «ntri»« v«Iid«t»d 
by th» sytMt for correct ferMit, 
legal  v«lu«, or rang« of values? 

5.15.2.6 SOTTHARE-AVAILASLE DATA 

Is the ustr not rtqUlrttf to mttr 
data already avalltbla to the teftMrt? 

5.15.2.7 INHJT UNITS 

Are data entered in unit» 
which are faeiliar to the ueer? 

S.15.2.1.8 CURSORS 

5.15.2.1.8.1 CONTROL 

Does the system employ a 
cursor which provides cursor 
control capability consistent 
with user speed and accuracy 
requirements? 

5.15.2.1.8.2 DISPLAY 

Do Movable cursor* Mithin 
a display have distinctive visual 
attributes which do not obscure 
other displayed entities? 

5.15.2.1.8.3 HOME POSITION 

Is the hoee position o* the 
cursor consistent across sieilar 
types o4 displays? 

5.15.2.1.8.10 ABBREVIATIONS, 
MNEMONICS, AND 
CODES 

When abbreviations, eneeonic» 
or codes are used to shorten data 
entry, are they distinctive and have 
a relationship or association to 
neraal language or specific Job» 
related tereinelogy? 

generally 
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compiTS  

5.1S.2.2    KEVMMU) 

5.15.2.2.1 UK 

I«« k»ybo«rd umaC to mntmr 
alphabetic,  nuawric and ether 
•pvcial  ch*r«et»r» into th» aystMi? 

5.15.2.2.2 CtMFIUURATION 

Decs th» kmybomrä confer« to 
«L-STD-1280,  un!«M athmrmimm 
•pacified or approved by the 
»^curing authority? 

5.15.2.2.3 TIMELY DISPLAY 

Are keyed input«, except 
«ecurity items auch as paaawerda, 
«ehocd ef> the display Mithin 0.1 aac? 

5.15.2.2.4 LENGTH 

Xa the length of individual 
iata items reasonable? 

5.15.2.2.5 JUSTIFICATION 

Is the user not required to justify 
tabular data? 

5.15.2.2.4    NUMERIC KEYBOARDS 

Is a a numeric keyboard provided? X 

5.15.2.2.7    niNiniZATION OF KEVINS 

Is the amount of keying 
Eeasary by the user oinimited? 

Instructor OPED program; 
keyboard not needed for 
student Interactions 

generally 
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DKI6W otnaiA CMTI- 
YES wo m m diLiTi ggogs 

5.15.2.3 FIXED FUNCTION (DEDICATED) 
KEYS 

5.15.2.3.1 USE 

Ar« *i*9ü function kmy uMd 
»or tia»-critical(  «rror-eritic«! 
or 4r»ou*ntly u»*d control   inputs? 

5.15.2.3.2 STANDARDIZATION 

Ar* 4i*mtl ■function kmy* 
iommon throughout th» cysto«? 

5.15.2.3.T.    FUNCTIONAL CONSISTENCY 

Are fixed-function keys «iMys 
assigned to perform the MM function 
all the tine? 

5.15.2.3.4 AVAILABILITY 

Ar» fined function kmy» 
■imlmctmd to control function« 
-hat  ar* continuously «vail«bio? 

Are lockouts of-fixed function keys 
■rlnlinlzed? „ 

5.15.2.3.5 NON-ACTIVE KEYS 

Ar» non-activ« fi>c»d function 
t!»v» blank:»d out on th» keyboard? 

5.15.2.3.6 BROUPINS 

■Ar» fiK»d function k»y» 
logically grouped and placed in a 
distinctive location en the keyboard? 

5.15.2.3.7 ACTIVATION 

Do fixed function keys require 
only a single keystroke? 

S.15.2.3.S FEEDBACK 

Does activation of a fined 
function key give the user •ystoe 
•cknowledgsesnt? 

8.15.2.3.* FUNCTION LABELS 

Are key «ssigneents displayed 
at all tiee, preferably through 
direct Marking? 

Instructor/student consoles 
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YES m W/A WiK CALITY 

S.15.2.4    VARIABLE FUNCTION KEYS 

5.15.2.4.1 USE 

Ar» van Abi» ♦unction k»vs uftvd 
for   proqr««Mi«bI« «tanu svlvction and 
«ritrv o*  control   •♦unction»? 

5.15.2.4.2 STATUS DISPLAY 

Wlwn the •♦♦•ct of  • ♦unction 
»■-rv r.N*nq»s. is th« «tctus ©♦ th« 
t»y di«played to th« u«»r? 

5.15.2.4.3 REPROSRÄMMABLE Of: 
INACTIVE DEFAU.T 
FUNCTIONS 

Is th* uB*r Marned vikuallv 
»hen « standard ♦unction i» not 
currently available? 

5.15.2.4.4 REUABELING 

H«.» provision been made ♦or 
**»;ly relabeling Variable ♦unction 
i-ev«? 

5>15.2.4.5    SHIFTED CHARACTERS 

Are variable function keys noi 
ac'^/ated hy depressing the shift 
key along with a character key? 

-..15.7     DATA DISPLAY 
5.15.3.1     DISPLAY FORMAT 

5.15.3.1.1     CONSISTENCY 

Are display ♦ermats consistent 
within a Bvatee? 

a. When appropriate ♦or users, 
is the saute ♦oreat used ♦or input 
and output? 

b. Do dsta entry ♦ereats «ateh 
the source decueent ♦oreat»? 

c. Are essential data, text, 
•nd ♦ereats under eonputer, net 
■ser control? 

T 

PA6E J OF 27 

COMPfTS  
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5. If 1.2     CRITICALITV 

fire  date   that   are  essential   the 
onlv   kinds   o+   data   tha-t    are   displayed 
+D tht user? 

5. 15, 1.: READILY USABLE FORM 

Are data displayed to the user 
in a readily usable and readable -forni? 

5.15.3.1.4 ORDER  AND  SEQUENCES 

When   data  -fields  have  a  n 
naturally   occurring   order    <e.a-< 
chronolociical ) ,    is   the  order   re- 
•flected   in  the  ■format   organization 
o-f   the  •fields'' 

5.15.3.1.5 DATA SEPARATION 

Is  separation   of   qroups  o-f 
information   accomplished   bv  blanks, 
spacing,    lines,   color   coding,   or 
or   other   means  consistent   with 
the   application? 

5. 1! 1.6  RECUtRINB DATA FIELDS 

CRITI 
YES NO tl/A UWC OLITY 

Do recurrina data -fields withirr 
a svstem have consistent names and 
have consistent relati/e position 
within displays? 

5.15.3.1.7 EXTENDED ALPHANUMERICS ERICS 

When -five or more «Ipha- 

numencs Kithout natural organization 
are displayed, are they grouped 
in blocks o+ three to -five character» 
within each group separated bv a 
minimum ot one blank space or other 
separating character? 

5.15.3.1.8 COMPARATIVE  DATA  FIELDS 

With  data  ■fields  that   are  to be 
compared   on   a  ch«racter-bv-charact«r 
basis,   are  characters  positioned 
one   above  another? 

5.15.3.1.9 LABELS AND TITLES 

Is each display labeled with 
a  title or   label   that  is unique 
within  the system? 

Are  ■fields  and  column  headings 
labeled? 

B-70 
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Ksigi «notiA 
CRm- 

YES wo m m mm 

5.15.5.1.10 DATA BROUP LABELS 

Do individual  data group« or 
•••••ovs contain • dwmrriptiv» till», 
ihr»««,   word or  «tioiliar  dvvic« to 
jesipnat« th« eont»nt of  th« group or 
«•««ag«? 

.   Ar« lab«l«i 

a. located in a con«i«t«nt 
-•«hjon adjacant to th« data group 
jr macaag« th«y d««crib«7 

b. highlighted or othorwi»« 
«cc«ntuat«d to facilitat« operator 
scanning and recognition?    

c. unique and Meaningful 
lo distinguish thee fro« data, 
irrror messages, or ether alpha- 
iiomtpr i cs? 

d. displayed in upp«r cas« 
onlv''     <t«Kt «av b« displayed in 
uuoer   and  lower  case) 

«.     reflective of  the question % 
r>r decision being posed to the user 
"•h«n presenting  a  list  of  options? 

5.15.3.1.11  SCROLLING 

Are Items which are continued on 
the next page, numbered relative to 
the last item on the previous page? 

5.15.3.1.12 PAGE NUMBERINO 

Is each page of a Multiple 
pao*. display labeled to identify 
th» currently displayed page and 
total number of pages? 

5.15.3.1.13 FRAME IDENTIFICATION 

Does «very display frame haw» 
a unique identification to provide 
* reference for us« in requesting 
th« display of that fraaw? 

CgjjgHTS 

lit most cases 
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CRITI- 

TES NO m m CALITT COWCHTS 

5.IS.3.2    DISPLAY CONTENT 

5.15.3.2.1     STANDARDIZATION 

I« th« content of display« 
Mithin th* >y>t»iM ftrmmmntwti in m 
consistent,  standardized «annsr? 

S. 15.3.2.: INFORMATION DENSITY 

Is information density held 
to a miniMU« in displays used 
for critical task sequences? 

5.15.3.2.3 ABBREVIATIONS AND 
ACRONYMS 

Is information displayed 
in plain concise text wherever 
possible?     . .  

Do abbreviations and acronyms 
conform to MIL-STO-12, HIL-STD-4n, 
o. MJL-STD-7B3? 

Are abbreviations distinctive 
to avoid confusion? 

Do word» have only one dis- 
tinctive abbreviation? 

Is punctuation used in abbre- 
viations? 

Have defintions of all 
abbreviations, mnemonics and codes 
b^en provided at the user's re- 
quest? 

5.15.3.3 DISPLAY CODING 

5.15.3.3.1  USE 

Is coding employed to 
differentiate between items of 
information and to call the user's 
attention to changes in the state 
of the system? 

Is coding used far critical 
informatior., unusual values, 
changed items, items to  be changed, 
high priority messages, special 
areas of the display, errors in 
entry, criticallty of 
entry, and targets. 

available In documentation 
for syston 

B-72 



■'■■■V-ifeiS:-.:■,.,-.  ^.•;';... 

«WE   9 OF   27 

DESIGN omai* VESNO m. wye 
CWTl- 
CALITY COWCNTS 

DDM cedliit not Inttrftr» with 
ItSlMllty ar trtfinlsslM timl 

X 2 

5.15.5.5.2    FLASH 

Is «I**h coding used to call 
th* uw'» «ttontion to Mission 
criticsl  »vonts only? 

X — 

Are not more than 2 flash 
rates used? 

X — 

Whoro en« rsto is usv*d.   is 
tho rst» botMoon 3 and 5 flashes 
oor  second? 

X - 

«her» two rates ar» used, 
«s the second rate less than 2 per 
»econd? 

X - 

5.15.5.5.3     BRIGHTNESS 

Is  brightne«»   intensitv  coding 
used  only  to  differentiate between 
«n   item of   in+ormion  and  adjacent 
information'' 

X — 

Are not more than three levels 
of brightness used? 

X - 

Is  each  brightness   level 
separated  from  the nearest  by  at 
least   a  2i1   ratio? 

X - 

5.15,3.5.4    PATTERN 

Is pattern and location 
coding used to reduce user 
search tine by restricting the 
area to be searched to prescribed 
segments? 

X ~ 

5.15.5.5.S    UNDERLININB 

Is underlining used to In- 
dicate unusual   values,   errors 
in entry,   changed  itoos or  itees to 

X 1 

S.18.3.3.«    tVHtOL 

Is syobel coding used to 
enhance inforation «ssioilation 
*rom data display«? 

K 2 

Are syabols analects of the 
•«vent or svstoo elooent thoy ro- 
vesent or  in general  us« and 
«ell-knoan to th» uoor? 

X 2 
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PESIW CMTPM 
CWTI- 

mmm UNKCALITY 
Mhar» mis» tfif4«r«nc** 

bmtmmmn mymholm is ««ployad. 
*r« th« ««jar diMnsions of °th« 
largvr  ct  iMBt   i50X of  thm mmior 
diMKision of th« MMllor with 
• iMKiMu« of thro* sis» l«v«ls 
omrmittmtf» 

8.15.3.3.7    COLOR 

I« color coding UMO to 
di*4mrmnti*tm botwn CI«B*O» o4 
information  in complmx,   d»n«m,   or 
critic«!  display«? 

Are colors used not in conflict 
with the color associations speci- 
fied in TABLE II? 

9.IS.5.5      TABULAR DATA 

5.15.3.5.1 UK 

Arm tabular data displays 
usmd to prmsmnt row-column data? 

5.15.3.5.2 STANDARO FORMATS 

Is the location of recurring 
data similar among all tabular data 
displayed and comnon throughout 
the system? 

5.15.3.5.3 ARRANBEMENT 

Is tabular data displsymd ir 
a Imft-te-right,  top-to-bottom 
mrray? 

Is atphanumerlc data left- 
justified? 

f« nummric data right-Justi- 
<imd mith dmeimal points»  i* mny, 
alignmd vmrtlcally? 

S. IS. S.S.4    TITUS 

When tabular data are divided 
Into classifications, art classi- 
fication titles displayed and sub- 
classifications Identified? 

If tabular data extend over 
more than one page vertically, art 
columns titled identically on each 
page? 
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naim amm 
CMTl- 

TES WD N/A UWK OLITY 

5.18.3.S.B    NOKIXONTM. KXTCNBION 

In on ttw 
ttan 

Do tabular display« 
on* pagt I not axttnd ovtr 
one pagt horltontally? 

S.18.3.S.«    LISTS 

Ar« itMs in list« mrrmngmd in 
•  r«cognii«bl« erd«r, «uch •« 
chronological, «lph«b«tic«lf «•- 
«•ntial, functional, or iopertane«? 

S.1S.3.S.A.1 LIST LINKS 

I« ««eh it«« in • li«t en • 
n«w lin«? 

5.15.S.S.A.2 VERTICAL EKTCNSION 

Wh«r« list« «Kt«nd «vor «or« 
than en« ei«play pag«,   i« th« 
last lin« o4 en« pa«« th« first 
lin« of  th« «ucc«Ming pap«? 

S.1S.3.S.7 NUMERIC PUNCTUATION 

Ar« long nwsric fi«lds 
punetuat«d with «pae«s, COMIIS, 
or slashes? 

Ar« conventional punctuation 
seh«««« us«d7 

5.1S.3.S.S ALPHANUNERIC IMS 

Ar« strings of alphanueerics 
grouped into sets of three te 
five charactars or grouped et 
natural breaks? 

When a cede consists of both 
letters and digits, ere eeeeen 
character typee grouped by eeeeen 
character type for eese ef location? 

8.18.3.7 TKITUML DATA DISPLAYS 

8.18.3.7.1 UK 

le infereatien, euch ae 
abstracts or reports, presented In 
teat forest? 

m%  ii   or J7_ 

COWCWTS  
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DEsi« «naw TESm m 
URIU- 

WUCCALITY CONCNTS 
S.IS.3.7.2 rORHATB 

Do t»Ktual dat* tarwmtm coniorm 
to th» prmcticm* Mtablishod «or 
th« particular typ* o* tontual 
data diaplayod?  (M* MIL-BTD-4TOI 

X — 

5.15.3.7.3    PARABRAW KPARATION 

Ar» toxt paragraph» paparatPd 
by a laast en« blank lin»? X 1 

Ar« paragraph» nu«b«r«d? X — 

5.15.3.7.4    BREVITY 

Ar« short,   »iapl« •«nt«nc«» 
UMd? 

X 2 

5.15.3.7.5    CASE 

I» t«Mt display«d In both 
upp«r/loM«r ca»«? 

X 1 

5.15.3.7.6    ABBREVIATIONS 

Is information displayed in 
plain concise text where possible? 

X 2 

Are abbreviations distinctive 
to avoid confusion? 

X 2 

Do Mord» hav« only on« dis- 
tinetiv« abbraviatien? X 2 

Is punctuation not used in                   j 
abbreviations?                                               i 

X — 

Hav« d«4inition» of «11 
abbr«viation»f«n««onle» and cod«»         | 
b««n previdod? 

X 2 •villabU in syiua 
documntatlon 

5.15.3.B    TCXT/PROBRAH EDITINB 

S.15.3.B.1    BUFFER 

Wh«n ln»«rtine eharactars, 
Mord»,  or phras«»  («^..«dlting) 
ar« it«M to b« in««rt«d cell«ct«d 
in a bu«««r ar«a and di»play«d in 
th« pr«Berib«d insert «raa e« th« 
»er««n «or »ub»«qu«wt in««rttan 
by th« u»«r'» ee—hd? 

X 1 

S.1S.3.B.2    fREBCNTATION HOOE 

I« diaplay «od« «n«d «or t«wt 
•dltin«? 

X 

1 
1 
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gBigj cmrai* TES NO W/A UWie 

S.15.S.B.3    DIVLAV WIMDOM 

Do ROLL and SCROLL commands 
refer to the display window, not 
the text/data, that is, does the 
display window appeal  <••) the user 
to be an aperture moving over 
stationary text? 

5.15.3.8.4.1 EDITING COMMANDS 

Ar» mpmci»!  t»xt-«diting 
ccMMuunds b«Md on mmntmncmm,  para- 
graph»,   or highar-erdar aagaant»? 

5.15.3.8.4.2 PROGRAM EDIT COWANDS 

In prograa aditing,  ara spacial 
coaaand« baaad on  Una* or aub- 
prograas? 

Do prograa linaa raflact 
a nuabaring achaaa for »aaa of 
aditing and arror corractign? 

la lina-by-14na ayntax chacking 
undar uaar control? 

9.15.3.0.4.3 TAB CONTROLS 

Ara cursor tab control* or 
othor provision for a*tabli*hing and 
aoving raadily froa fiald to fiald 
provi dad? 

S.18.3.9 AUDIO DISPLAYS 

5.15.3.9.1 USES 

Ar» audio display*  (signal*) 
usad aa part of  th» uaar-ceaputar 
intarfsea? 

Ara audio displays uaadi 

a. «than tba d 
of visual  display is rastrictad or 
ovorburdanadt or ««ban u*ar «ability 
naad* daaand a cua,  «lart or »tarning? 

b. when the user should be 
provided feedback after control 
actuation, data entry, or com- 
pletion of timing cycles and 
sequences? 

am- 
CALITY 

net is   or if 

COWPfTS  
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KSjg OKTai* 
am 

YES NO W/A UNK CALITY 

S.I5.3.».3 lUPrORTIVE RMCTZON 

Ar» «udio sign«l« ummd to 
jpplmmmnt  visual display* to do ouch 
ning* as alort and diroct tho user's 
ttsntion to appropriats visual dis- 
lay indorsation? 

9.1S.3.9.4 SIGNAL CHARACTERISTICS 

Is th» intensity, duration, and 
«ourcs location o* th» audio signal 
oapatibl« with tho acoustical on- 
ironmont of th« intsndod racoivor 
-s MSII as th» r»quir»»»nts of  oth»r 
»rsonnsl in th» signal ar»a? 

Ar» such signals int»ri»itt»nt, 
1lowing th» u»»r sufficient tie» 

' o r»spend? 

5.15.4 INTERACTIVE CONTROL 

5.15.4.1  GENERAL 

Ar» syst»« r»spons» tim»a 
conmi»t»nt with oporational r»- 
4uir»iii»nt«? 

S.lS.4.i.l     SIMPLICITY 

Ar» control/display rolation- 
ships straightforward and »xplicit? 

Ar» control  actions siopl» 
ind dir»ct? 

5.15.4.1.2 ACCIDENTAL ACTUATION 

Hav» provisions boon atade to 
>r»v»nt accidental actuation of 
potentially destructive control 
actions, including the possibility 
of accidental erasure or oeoory 
iuap? 

5.15.4.1.3 COMPATISILITY WITH 
USER SKILL 

Are controls coopatlble with 
he lowest anticipated user skill 
evels? 

CCWPfTS 

Instructor entry errors. 
Instructor "call" 

for stntral ust of syst«; 
perhaps not for DEBUG program 
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DPffli «mim aiTi- 
TK WO W/A UNK CAim 

5.15.4.1.4 «MMILMILXTY OF INFOR- 
NATION 

I* th» intormmtion  n«c»*»«ry 
te Mlcct or mntmr m  «pveific 
control action ovailoblo to tho UMT 
«hon ••loetien of that control 
action i« apprepriat»? 

5.15.4.1.5 CONCURRENT DISPLAY 

Do control tctlons to te scltcttd 
fron • discrete set of altenwtlves teve 
those altermtlvcs displayed prior to the 
tine of selection? 

5.15.4.1.* HIERARCHICAL l*ROCEBS 

If hiorarchical lovels aro uaod 
to control a process or saquanea. Is 
th« nuobor of lovals «inioitod? 

5.15.4.1.7 USER MEMORIZATION 

Is th* roquirooant to laarn 
onaatonics, codas, spacial or long 
saqoncas, or spacial instructions 
ainioizad? 

5.15.4.1.8 DIALOGUE TYPE 

Is €ha dialogue «or intoractivaj 
control compatible with user ', 
characteristies end task raquiraoants'* 

5.15.4.1.9 NUMBER SYSTEM 

Is nuafcric data displayod or' 
raquirad for control input, in 
daeiaal, rathor than binary, octal 
haxadacioal or othar nuabar systaos? 

5.15.4.1.10 DATA MANIPULATION 

Can the user Manipulate the 
data without concern for internal 
storage and retrieval «achantea 
Mithin the syetaa? 

5.15.4.1.11 COMPUTER PROCEBSINB 
CONSTRAINTS 

Is the saquanea of transaction 
sal action «anoraUy dictated by tho 
user's choices and net toy internal 
coaputar precossing constraint«? 

M«   15    QF 27 

COjtjDjTS  

In Instructor OPED program 

although data nanlelation 
Is Halted 
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B6SMNCMTBHA 
Cki. 

YES wo w/* uwc mm 

5.15.4.1.12 nOEDWCK n» CORRCCT 
INPUT 

SOM thm mymtmm mcknoMlmdgm th% 
*wmr  only in thos» e*mr* Mhar* the 
«tor» convantional iwchn*ni«* i« net 
•pprepriat« er where «eedbeck 
rmt-ponmm  tiee euet net eiceeed one 
■ecend? 

5.15.4.1.13 FEEDBACK FOR ERKONEDUi 
INPUT 

control Input errors «re 
detected by the eystee, ere error 
Message« «wailable as provided In 
5.15.7.5, and errer recovery pro- 
cedures provided as in 5.15.7.11? 

5.15.4.1.14 CONTROL INPUT DATA 
DISPLAY 

Is the presence and location 
o* control input data entered by tha 
user clearly and appropriately In- 
es cated? 

5.15.4.2 MENU SELECTION 

5.15.4.2.1 USE 

Is eenu selection interactive 
control used for tasks that involve 
little or no entry o*  arbitrary 
data or where users May have 
relatively little training? 

5.15.4.2.2 SELECTION DEVICES 

Are lightpens or ether pointing 
devices used for eenu selection? 

5.15.4.2.3 ACTIVE OPTION 
PRESENTATION 

Dees the systea only present 
Menu selection for actions which 
are currently available? 

M6E   IS    OF    27 

CttWEWTS  

OPED prograa 
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CRITI 
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COWCWTS  

5.19.4.2.4 rORHAT CONSISTENCY 

Ar» ««nu* präsent«d in • 
:on«i*t«nt for«i»t throughout th« 
>y*tM mnd  r**dilv «vailabl« 
•t «U timm*7 

S.19.4.2.5 OPTION SEQUENCE 

Ar« manu mmlmction*  listod 
in • logic«! ord«r, or in th« ord«r 
o* ■♦roquoncy of «««fl? 

9.15.4.2.4 SIMPLE MENUS 

When th« niMb«r of ««loctian« 
c«n 4it on on« p«9« in no »or» than 
two column»,   i» a si»p!« ««nu u*»d7 

9.19.4.2.7 OPTION PRESENTATION 

Ar« »«lection cod«» and a»»e»- 
ciatad d»»criptor» pr»o»nt»d on 
• oingl» lin»? 

9.15.4.2.8 DIRECT FUNCTION CALL 

14  »»v»r«l l»v»l» of hiorarchica 
«ans ar» u»»rl, is a dir»ct function 
call capability providod »o that 
th» »xp»ri»nc»d u»»r do»» not hav» 
to »t»p through wultipl» *»nu l«v«I»7 

5.15.4.2.9 CONSISTENCY WITH 

COMMAND LANBUAOE 

WNm menu »»l»ction i» »«ployod 
to train in th» us» of  a command 
languag».   is th» wording and erd»r 
consist»nt with th» command lanQuag»? 

1 

5.15.4.2.10 OPTION CODINS 

Nh»n »»l»ction» »r» indicated 
by cod«d »ntry, is th» cod» associat»« 
«iih »ach option included en th» 
display in »em» consistent Manner? 

5.15.4.2.11 KEYED CODES 

If menu selections are made 
by keyed codes, are the options 
coded by the first several letters 
of their displayed labels rather 
than by »ere arbitrary numeric codes? 
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5.18.4.S 

S.1S.4.S.1      ME 

Is cMMMnd l«ngu«o« lnt«r«etiv» 
control ummö far tasks invelvln« • 
Hid« rsrtQs o* ussr inputs or 
«tor» user «Miliarity «tith th« 
systsM can fkm mävmntmgm o* thm 
tlsxibiUty and spwid of th» control? 

5< 15.4.9.2    USER V/IEMPOSKT 

Doos th» casssnd languag» ro- 
41*ct th« user's point o4 vi«M such 
that th« co—>«nds «r« logically 
r«l«t«d to th« user's cencsption 
Of what  is b«ing don«? 

9.15,4.3.3 DISTIMCTIWENESS 

Arc cooaands distinctly« 
•from on« anothor? 

9.15.4.9.4 PUNCTUATION 

Is a «iniauM of punctuation 
or othar «paeial charactars usad 
in th« coaaand languag«? 

9.15.4.9.5 ABBREVIATIONS 

Is th« us«r p«r«itt«d to 
«nt«r th« full coaaand naa« or 
•bbraviation for any coaaand Of 
aor« than fiva charactars? 

5.15.4.5.* STANDARPUATION 

Ar« eoaaands and thair 
abbraviationst if any, standardiiod 
and consistent with »IL-CTO-411 
or HIL-BTC 7B3? 
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1. }S.4.&.7    ftia^AVCD UOCATION 

Ar« eOMMml« «ntarwl and 
rii«pley»d in • «thndard location 
en Xtm di»pl«y? 

S.1S.4.5.B COHHAND PROMPTS 

C«n thm  u«*r raqu^t prompts, 
A* n«CMBary, to d«t«r*in* rn-> 
quired pmrmmmtmru in m  CO—wod 
•ntrw? 

5.15,4.6 BOFTUME 

5.15.4.6.1 SEICRM. 

Do cooputor ?regr*MB prevido 
•dOQuat* inforutien «nd r««pend 
mthin required tiefe lieits with 
sufficient detail end precision 
to «»sure Mission eccoMplisheent 
Mhile «inieisintstress on the user? 

5.15.4.11.2  1HF.0W1AT10N AND 
BYSTEH RESPONSE 

Is inforeetion displeyed to 
the user, such es syebols« display 
codes, proepts, alerts, and alares 
lieited to that Ouch is necessary 
to perfore specific actions or 
to eake decisions? 

5.15.4.«.5 COMPUTER FAILURE 

When the coeputer «ails, does 
the coeputer proqrae allow for the 
orderly shutdown end establisheent 
of a check-point so restoration 
can be accoeplished without ioss 
of coeputing perfereed to date? 

OUTI- 
«t M M/A UMK «LITT 

auch needed 
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5.15.4.4.4    TMK COMPLEXITY 

Do»» th» se4tM«r« ainiwis* 
user task complVMity? 

Ar» control   inputs mimpli4imö 
•s «uch •■ poMibl«? 

5.5.15.4.4.5    XNTERACTIMW 

Mhere tw or «or« users Mist luvt 
slnultaneous rtad access to the coaputer 
program or data processing results fit» 
niltlpTe personnel-equipment Interfaces, 
do the actions of one person not Interfere 
with the operations of another? 

5.15.5    FEEDBACK 

5.15.5.1   USE 

Is 4««dback provided to th* 
U«»P  as nccMMPy to previd* 
status information'throughout 
th* intoraetion? 

5.15.5.2'   STAND-BY 

Is periodic fMdbaek provided 
to th* us*r to indicat* normal 
syst*m oparation whan th* us*r  is 
ask*d to stand-by? 

5.15.5.3 PROCESS OUTCOME 

Uh*n a control  procoss or 
s*qu*ne* is cempl*t*d or abert*d 
by th* systsm,   is a positiv* indica- 
tion pr***nt*d to th* us*r con- 
corning th* eutcom* of th* proc**s 
and th* r*quir*M*nts for •ubs*qu*nt 
us*r action? 

5.15.5.4 INPUT CONPIMMTION 

Do** confirmation of us*r Input 
occur without remevinf th* Mat« 
display? 

M6E    20    OF _27_ 

COWPITS  

e.g. "scanning for 
malfunctions* 

usually 
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5.15.S.S OMRCNT MODES 

Mhan ■ultipl« mo4mm  of operation 
•Kist, is • ooono previdod to rooind 
tho uoor of tho currant oocte? 

S.15.5.4 HIBHLiaHTEO OPTION 
SELECTION 

Hhon • dioplayod Moaaago or 
datu« ia aaloetod aa an option or 
input to tho ayatoo, ia tho aubjaet 
itoa highliphtsd to indicato 
aeknewladgooant by tho ayatoo? 

5.15.5.7 USER INPUT REJECTION 
• 

If  tho ayatoo rojoeta a uaor 
input, ia foodback providod to 
indicato tho roaaon for rojoction 
•nd the roquirod corroctivo action? 

ta foodbaek undor thoao 
circuaatancoa aolf oxplanatory? 

5.15.6 PROMPTS 

5.15.4.1 USE 

Ara proopta and holp tn- 
atructiona vaod to oxplain cooo^nda, 
orror ooaaagoa, ayatoo capabilitioa, 
diaplay foroata, procoduroa, and 
aoquancoa, and to provido data? 

5.15.4.2 STANDARD DISPLAY 

Aro proopta diaplayod in m 
atandardicod oroa of diaplaya? 

5.15.4.3 EXPLICIT PROMPTS 

Aro proopta and holp 
inatruetiens for ayatoo-controllod 
dialogue OMplicit enough auch that 
the uaor doea not have to ooooriic 
lengthy aequoncea or refer to 
secondary orttton procedural 
references? 

WfiE   21    OP   27 

'COWCNTS  

generally 
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Qgig arrai* 
aiTi- 

mjom uwc cAim        COWPITS 

5.1S.4.4   monrr CLARITY 

Ar« pra«pt» clmmr «nil un(J»r- 
■tcndabl«? 

Do they not require reference 
to coding schemes or conventions 
which my be unfamiliar to 
occasional users? 

5.15.6.S.   DEFINITIONS 

I» ■ dictionary o^  «bbraviationi 
«nd cod*» avail«bio on-line? 

Arw dvfintion« of  allOMabl« 
optian« and rang«« o*  valuo» 
diaplayabl* at tho uaor's roquovt? 

5.15.6.6    CONSISTENT TERHINOLOSY 

Do*« on-lin» dociMiontation, 
cff-lin» documontation,   and 
halp  instruction» us* consist*nt 
terminology? 

5.15.6»7 WORKLOAD REDUCTION 

Ar* d*<ault valuas used 
to r*duc* u»*r «aor-klead? 

Are currently defined default 
values displayed automatically in 
their appropriate data field1; with 
the initiation of a data entry 
transaction? 

San th* u»*r indicate 
•ccvpianc* of a default? 

5.15.6.8 USER SELECTION 

Do*» th* UMT hav* the option 
o*  ganvrating «»fault valu*» ba»*d 
00 eparational OMperione» If pre- 
defined appropriate value* have net 
be acceaplifched? 

generally 

occasionally 
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5.18.4.« BKPMILT ■UWTITUTION 

Can thm ummr rmplmcm  any 
default valu* during • given 
transaction without changing th« 
default defioition? 

5.15.*.10 USER CONFIRMATION 

Is UMT acceotanc* o* 
stored data or defaults possible 
with a single eenfireing keystroke? 

5.15.7 ERROR NANAOEHENT/DATA 
PROTECTION 

5.IS.7.1 ERROR CORRECTION 

Where users are required to 
mmk» entries into a systee, is If 
an easy mean« available for correcting 
«rroneeus entries? 

Does the syste« per«it 
correction of indiyidual errors with- 
out requiring re-entry of correctly 
«ntered ctwwtands or data elaeents? 

CHITI- 
YES WO N/» m CALITV 

5.15.7.2 EARLY DETECTION 

Is there a capability provided 
which facilitates detection end 
correction of errors before they 
•re entered into the system? 

Dees error checking occur 
at logical data entry breaks to 
•void disrupting the user? 

5.15.7.3 INTERNAL tOTTWARE CHECK! 

Are user errors einieiited 
by use of internal software checks 
of user entries for validity of 
itee, sequence of entry, ceepletenesa 
of entry, or rwngt» of values? 

B-87 



DKiBi «na» 
CRITI- 

m wo m m CALITY 

WfiEji OF   Z7 

cowcirrs  

5. IS.7.4 CRITICAL INTRin 

Does the system require the 
user to acknowledge critical entries 
prior to their being Implemented by 
the system? 

5.15.7.5 PR0MPT1N6 AND STRUCTURINB 

Do*» th» systM contain proMpting 
•nd help instruction« designed to 
request «dditional or corrected in- 
feriMtion to provide orientation 
to the user throughout all inter- 
active sessions and «hen an error 
is detected? 

Dees preepting confer« tot 

a. «hen operating in special 
•odes, does the syste« 
display the Mode 

designation and files 
being processed? 

b. does the syste« require 
user confiraation before 
processing user 
requests which eight 
result in extensive or 
final changes to existing 
data? 

c. when aissing data are de- 
tected, does the systea 
proapt the user? 

d. when data entries or 
changes Mill be nullified 
by an abort action, im 
the user requested to 
cenfir« the abort? 

Mhen the user signals 
logoff, dees the syste« 
check pending transactions 
to detereine if data loss 
seeas probable? 

if yes, dees the ceaputer 
proapt far confiraatisn 
before the logoff 
is oaecuted? 
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Mith r«quirw«»«t« P^»", 
hibltin« iU^«l ««try? 

BWOR ICSSAK COMT1NT 
5.15.7.* 

Ar« «rrer MNM»««»* construetiv« 
and n«utral in ton«, «veidin« phrMM 
that sugQMt • iudg—nt e* th« UMT'S 

^«havior? 

Do «rror ■«•••««s r«41*ct th« 
js«r'« vi«M,  and net that o< th« 
jrograMwr? 

Ar« «rror «MM««« appropriat« 
♦.o th« u»«r'a l«v«l  o* training and 
•p«ci«ic a« pe«*ibl« to th« UMT** 
»articular application? 

5.15.7.7 ERROR RECOVCRV AND RROCEM 
CHANK 

Can th« u««r «top th« control 
srecM« at any point in th« ooqiMnc« 
<• a r««ult of  indieatod «rror or •• 
»n option?   ' 

Can th« UMT r«tum easily to 
^rewieu« level« in «iulti-*tep 
oreceeee« in order to nullify en 
«rror or to effect a desired change? 

5.1S.7.5    DIAQNMTIC XNraRtMTIQN 

Do error eesseges eNpltcitly 
•    »rovide as euch diagnostic infereation' 

•nd reeedial direction as een be In-   I 
'srred reliably free the error 
condition? 

«here inference Is net possible, 
«re helpful tnferenceis) provided? 

MSE    25    OF JL 

COWCIITS  

u>MUy 
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5.15.7.» COUKBCTION »rmY «HD 
CONriNNATION 

Wh«n • UMT «ntars • correction 
»♦ mn  orror, aro ouch correction* 
•plotMntod by on oMplicit oction 

jy  th« uww <».o-. oetuotion of 
•n ENTER koy>? 

Ar« «11 orror eorrroetion« 
by tho UMT «cknoMlodgod by tho 
•ystM oithor by indicating • correct 
entry he« been eede or by enother 
error «eeeage? 

5.18.7.10 BPEUUNB ERRORS 

Do epelling end ether coeeon 
♦rrore produce invalid eyetea cowaandi 
pr  initiate tranaactione different 
'torn  those intended? 

Does the ayste* recognize 
zommon  «i»»pelling* of ceaaand* and 
»xecute the coaaand» a* if apelling 
->ad been correct? 

Are coaputer-corrected coaaand*) 
value», and ■palling« diaplayed 
«nd highlighted few user confiraation 

5.15.7.11 ERRORS IN STACKED COWHANDS 

J)o** the cystea diaplay a     f 
sroapt for error* in stacked coaaand»? 

Can the u*«r correct the error 
•nd aal vage the stack? 

P^E 26  OF 27 
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J.IS.B SYSTEM PEBPONBE TIME 

I» «ystM r»«pen«* ti«* 
-ensislant with TABLE XXIX, 1472, pmgm 
•?47j? 

5.15.9.  OTHER REUUIREMENTS 

5.IS.9.2 HARD COPY 

Do** th» UMT h«v* th« 
:*pBbility oi obtaining * pmpmr 
:opy o*  thm «xact eontvnta of th» 
^Iphanuawric or digital  graphic 
liaplay» Mh«rat 

a. ataa« atorag* i» rm- 
strictvd? 

b. «aas stared data can 
bm lost by poiisr 
intsruptien,  or 

c. whsr« »»cord kssping 
is roquirod? 
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