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MVAN- MACHI NE | NTERFACE (MMI) STANDARDS

1.0 SCOPE

1.1 Purpose. This document presents a set of m ni num nman-nachi ne
interface (MMI) standards for the National Cceanic and At nmospheric
Adm nistration (NOAA), the National Environnental Satellite, Data,
and Information Service (NESDIS).

1.2 Application. The requirements of this standard shall apply to
equi pnent or systens developed or fabricated to Governnent
speci ficati ons. Unl ess ot herw se specified, they shall not apply
to conmercial production itens (e.g. the 'Systens' console used in
booting the system running performance measuring software, running
original equi pnent manufacturer (OEM diagnostics, etc.), unless
such items forman integral part of the equi pment or systens
devel oped or fabricated to Government specifications.

1.3 Contractins Officer's Technical Representative. The
Contracting O ficer's Technical Representative (COTR)shall provide
the final iInterpretation of any conflict between this standard and
specific contract requirenents.

1.4 \Mivers. Any request for waiver of specific requirements of
this standard shall be submitted in witing to the COIR and to the
Contracting O ficer. A request for waiver mnust include: a)
identification of the paragraphs for which the waiver is requested;
b) identification of the systens, equipnent, or conponents for
which the waiver is requested; and c) a discussion of rational for
granting the  waiver, i ncl udi ng i npact on reliability,
mai ntai nability, schedule, and cost if the waiver is not granted.
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2.0 APPLI CABLE DOCUMENTS

NOAA/ NESDI S Standard No. S24.802
"General Requirenents for Gound El ectronic Equi pment”

NOAA standards are available from U 'S Departnent of Commerce,
National ~Cceanic and Atnospheric  Adninistration, Nat i ona
Environnental Satellite, Data, and Infornmation Service, 0SD/3,
Washi ngton, D.C.  20233.

American National Standard Standard X3. 64
"Additional Controls for Use with ANSII"

ANS| Standards are avail able from American National Standards
Institute, Inc., 1430 Broadway, New York Gty, New York 10018.

ElA Standard RS-170
"El ectrical Performance Standards - Monochronme Tel evi sion

Studio Facilities"”

EIA Standards are available from  Electronic |ndustries
Associ ation, 2001 Eye Street, N W, Washington, D.C 20006.

FIPS PUB I-I _
"Code for Information Interchange"

Federal Information Processing Standards Publications are avail able
from The Suprintendent of Docunents, U S. Government Printing
Ofice, Wshington, D.C 20402.

3.0 REQUI RENMENTS

This section presents a set of mni num NOAA/NESDIS requirements, in
the interest of fostering a nore uniform and consistent approach in
the design and inplenentati on of man-machine interfaces and the
selection of related hardware, thus sinplifying the operational and
mai nt enance training, and reducing the |ikelihood of operator
errors.

3.1 PHYSI CAL REQUI REMENTS

3.1.1 Screen Reauirenents. The following requirenents shall apply
to the physical characteristics of the screen:

a. The screen viewing area is to be not less than fifteen (15)



i nches, measured diagonalLy._ It shall use a raster scan refresh
technology with a rate sufficient to ensure flicker-free display
(mnimum 60 Hertz non-interlaced).

b. All standard ASCI| characters and synbols shall be generated
using a resolution of not less than 7 x 9 pixels, in a cell not
l ess than 8 x 10 pixels.

c. A screen shall be capable of displaying as a mninum an
80-colum by 25-row array of text. The 25th row may be dedi cated
to the console device status and need not be used by the

aﬁplications unl ess specifically required. Screens displaying text
shall be capable of reverse-video.

d. The contents of the screen nust be readable by people, wth
20/20 corrected vision, sitting or standing anywhere up to a
di stance of six (6) feet from and within a 60-degree cone of, the
termnal screen.

e. A screen shall be non-glare or be equipped with a
commercial anti-glare overlay, cleanable with liquid and cloth
(i.e. not requiring vacuum or conpressed air cleaning).

f. A screen shall have integral adjustable view ng angles:
tilt (up and down) ; and, if not rack nmounted, swivel
(side-to-side).

3.1.2 Graphics Reauirenents. |f the_%fplication calls for graphics
capabilities, the screen shall provide a high resolution graphic
capability consisting of an addressable nmatrix of at |east 640
pi xel s x 350 lines for a single-page/screen display, and a 1024
pi xels x 864 lines for nultiPIe-page/screen display. The use of a
graphic entry device is highly recomended.

3.1.3 Color Requirenents. If the application has color
requirenents, at least 64 colors shall be available, with
capability to display at least 16 colors sinultaneously. In
addition to colors, at least 8 distinct shades of gray shall be
avai l abl e for display. Full and half intensity outputs are not
considered different colors.

3.1.4 Aohanuneric _ Kevboard  Requirements. The  following
requi rements shall apply to the physical characteristics of the

keyboar d:

a. Each operator termnal shall be equipped wth a keyboard
entry device capable of generating ASCII character sets as defined

by FIPS pUB |-1.

b. Al keyboards shall be identical in layout, and shall
correspond, W th the concurrence of the COIR to the format in



current use at the SOCC and CDA (Figure 1).
FI GURE 1
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c. Each keyboard shall have a numeric keypad to the right of the
standard (QWERTY) keyboard.

d. Each keyboard shall provide a mninum of fifteen (55

programmabl e function keys. The nuneric keypad may be optionally
used for function keys, but not visa-versa.

e. Each keyboard shall be attached by a coiled cable to permt
novenment on a desktop work area, and easy detachnent.

f. Keyboards shall be capable of being tenmporarily stored while
still connected, in order to allow full use of desktop space by the
operator.  (Note: This is not an inplied requirenent for furniture
functionality.)

g. Keyboard keys used for special functions shall be permanently
| abel ed if dedicated to a function, or provided wth overlays,
templates, or on-screen pronpts if used for nultiple functions.

3.1.5 CRT Int

erface Standards. .The CRT termnal (s) shall be
compatible wth t

he ANSI 1 X3.64 standard.

3.1.6 Text Hard Copy Reauirements. A hard copy printer, if called
for by the application, shall be conpatible mﬁt% at least an RS-232
or Centronix parallel interface, and shall be capable of printing
at least 150 characters per second (cps) or 2 pages per mnute. It
shall be capable of printing directly fromthe system and from the
CRT screen (e.g. a "screen dump"). 1t shall have the conplete
96-character ASCI|I font and shall require no special (e.g. thernmal
silvered, or pressure sensitive) paper. Printers having a noise
| evel exceeding 60 decibles (dba) anywhere within 3 feet of the
unit  shall be provided with acoustical encl osures, unl ess
identified in the system specification as being normally operated
I n unoccupi ed areas.

3.1.7 Svstens Printer Requirenents. A systemline printer, if
requi red by the aﬁpl|cathn, shal | be capable of printing 132
colums of ASCI | character information on ordinary fanfold paper up
to 14-7/8 x 11 inches and nust sustain a rate of at |east 600 |ines
per mnute (lpm). It shall support the full 96-character ASC | set
(upper and | ower case). System printers shall be provided with
paper catchers.

3.1.8 CO%posite Vi deo Reauirenents. A conposite video output shal
be provided for each CRT, to allow renmpte nonitoring, conpliant
with EIA Standard RS-170. In color applications inplenmented with

output, it is understood the resolution requirements of Section
.1 may not be net by the conposite video output.

N



1.9 Mscellaneous Hardware Requirenents. The followi ng are
S

3.
m scel | aneous hardware requirenents:

a. Keyboards shall be replaced before delivery, if used in
devel opnent efforts exceeding 6-months.

b. cwrunits shall be replaced before delivery, if they show any
sign of "burnout" as judged by the COIR

3.2 OPERATIONAL REQUI REMENTS.

3.2.1 Operational CRT Pase Format. CRT pages, designated by the
COTR as 'operational' pages, shall follow the follow ng standard
format (see Figure 2):

a. The top line of the page shall be reserved as the systemtitle
/ status area, to display the system ID(s), tine(s), current
mode(s) of operation, critical status summary information, etc.

b. The next line shall be reserved for operator key-ins (i.e., the
comrand input line).

c.Immediately followi ng the operator key-in line shall be the
pronpt/response line(s), used to pronpt the operator for additiona
inputs, to display comrand conpletion status or to provide help

i nformati on.

~d. The three (3) bottomlines, lines 23-25, shall be reserved to
di splay the nost recent events (e.g., errors, alarns, etc). This
area shall be scrolled automatically whenever new events are to be

di spl ayed, bottomto-top (i.e., new entries shall appear at the
bottom of the event display area, while the oldest entries

di sappear off the top).

e. The format for the remainder of the page shall be defined by
the application.

f. Non-operational CRT pages (e.g. pages for off-line diagnostic
and special functions, or graphics) may use the entire screen
unrestricted.

~g. Nothing in this standard precludes the use of nultiple page
displays on a single CRT screen as long as the readability
requi renents of Section 3.1.1 are satisfied.

3.2.2 Qperator Input Requirements. The follow ng requirenents shall
apply to all operator inputs:

FI GURE 2




GENERAL OPERATI ONAL CRT PAGE / SCREEN FORNMAT



SYSTEM TITLE / STATUS

| OPERATOR COMMANDS — INPUTS \

| OPERATOR PROMPTS \

| |
FREE FORM AREA

{ EVENTS / ALARMS f

| ]

IVIWE0d NAFYOS / IOHVd IO TYNOILVIIJO TVIIANID

FIGURE 2. GENERAL SCREEN FORMAT

osD3

¢ dJdANSId



a. Al'l operator inputs from a keyboard (including operator
commands, command editing keys and special function keys) shal

give the user a positive and iInmediate acknow edgnent of the
action (e.g. a tactle feel). The system shall report
conpl etion or abnormal termnation of fnitiated functions and

tasks, and provide audio and visual alerts.

b. Al operator comands shall be echoed on the command i nput
line of the CRT page as they are being keyed-in.

c. A positivel/negative response shall appear on the conmmand
pronpt/response |ine of the CRT page, after striking the RETURN key
and when the conmmand processing i s conplete.

d. No keyboard input shall ever be inhibited (e.g. as a result
of internal processing, print functions, etc.).

e. The keyboard echo shall appear on the screen within 0.2
seconds of the keystroke.

f. CRT termnals shall be operated in full-duplex node at al
times, (i.e., the echoing of keyboard inputs shall not interfere
with the refresh of a dynamc display, and vice versa (e.g., no

| ocking)).

3.2.2.1 Operator Commands.

_ The following requirenents apply to systems with command-
line oriented inputs:

a. Qperator commands shall consist of a unique keyword, followed
optionally by a nunber of positional and/or keyword argunents,
separated by blanks (or other suitable delimter), limted to one
80~character line including the user pronpt characters. Qper at or
commands shall be input in a single case - upper or |lower, and
shall not require in-line (dynamc) use of the shift key.

b. Consi stent, descriptive and  easy-to-renmenber nam ng
conventions shall be used for both conmands "and argunents.

~C. Abbreviations shall be allowed where practical, provided there
IS no ambiguity.

d. Al'l subsystens in a system shall use a common oper ator
command structure. Mneumonics and format for simliar functions
shall be common to all subsystens.

e. Nunbering sequences shall begin with "1," not "o."

The operator commands described in Table 1 represent conmand-|ine
mneumonics and format in current use, and with which connDnaIit% S
desired. Preference shall be given to the incorporation of these
commands, as applicable, in the system design.



The system shall have the capability to execute operator directives
froma disk-resident ASCII command file (macro) from each user

position (keyboard). The command file inputs shall have the sane
format as the corresponding directives from the keyboard, except

for optional time-tags, and in-line comrents.

TABLE 1

Operator Command-1ine Conmand Conmonal ity

ALMXXX - To enabl e OR disabl e individual/global alarns.

Bl ASXXX - Adds or subtracts tine for tine-tagged schedules or
procedures.

BYE - Initiates a controlled nethod of termnating software
execution.

CMDCLR - Clears and reinitialize comrand process.

CVDMCDE - Defines nethod of scheduled or nmanual conmmand
executi on.

CMDXXXX - Enabl es execution of various S/C conmand formats.

CoNFl axxx - Configures ground equi prent for operations.

CPUI DXX - Defines which CPU is connected to operational
software and pheripherals.

CVOFF - Disables Cv.

CVON - Enabl es verification of cnd | oaded to S/ C decoder

DATAPATHXXX - Defines various paths for data ingest and process.
DCDRXX

Decoder address - XX = Decoder |D.

DPSSXX - Configures DPSS for ingest of data clock and status
I nformation.
DQBRXXX - Collect and print a report of data quality
I nformation.
DUMP - Transfers files fromdisk to tape.
DUMPCVPR - Compares ground load files with returned S/C | oad

files.



ENABL EXXXXX
EVOFF -
EVON

FI XCRTXX -
FRSYNCXXX -

GRAPHCOPY -
GRAPHXXX -

GVOFF -
GVON
KI'LL
LI M TSXXXX' -

LI NKXXX -
LOAD -
LOGXXX

- Calls a schedule or procedure for execution

Di sabl es EV.

Enabl es verification of command executed by S/C

Clears and reinitializes CRT

Enabl es configuration of frame synchronizers for
types, and sources.

vari ous data rates,

Produce hard copy of graphic pages.

Enabl es the graphic display of selectable TLM

par anet ers.

Di sabl es GV.

Enabl es ground or probe verify.

Term nat es execution of a schedul e or procedure.

Enabl e/ di sabl es gl obal

checki ng.

events.

or

i ndi vidual paraneter limt

Net work Switching MMI Commands. .
Transfers files fromtape to disk.

- To enabl e or disable |ogging of individual/global

MASTERCRT - Allows a designated work station to control schedul e

NBPORTXX
PAGEXXX

PAUSE

or S/C conmand executi on.

- Determ ne which CPU port is fed by narrow band input.

- Displays a sel ected al phanuneric page on a specified

CRT at a selectable update rate.

procedure.

- Tenporarily stops execution of a schedule or

PLAYBACKXXXX - Al lows TLM history file retrieval for display and

archi ve product

generation.

PRI NTTLMXXX - Prints selected TLM parameters at sel ectable rates

PROCEED
RAWDUMP

REQFI L

at local or line printer.

- Used to exit froma "prause".
- Qbtain print of raw TLM data

- Request files fromand there subsystem



SCD sic | D

SHOWKXX Enabl es a one |ine CRT display of any specified
individual file paraneters.

SNAPXXX Produces a print of any al phanuneric page defined in
data base or displayed on CRT.

SNDFI L Tranfers files fromone subsystemto another.

SOCNAGE Allows history files to be transferred from SOCC to
renote sites.

STRI PXXX Enabl es stripcharting of specified paraneters with
sel ectabl e updates, scale factors, etc.

TVOFF Di sables TV.

TVON Enabl es verification of comranded subsystem reponse.

UP Starts or restarts operations applications software.

UPDATE (In place of "Recover") updates individual subsystens

with current status tables.
WAI TXXX Pauses execution of a schedule or procedure for a

speci fied anount of tine.

For applications such as help functions,
speci al purpose test simulators, etc.,
be acceptable as an alternative
The follow ng requirements shal

i nputs.
syst ens:

f.lnputs shall
program pronpts. _ )
alternatives for selection nenu options.

di agnostic prograns,
a menu-driven approach shal

to the line-oriented conmand
apply to nenu driven

be entered fromthe keyboard,
A track-ball or nouse shall

in response to
be acceptabl e as

The track-ball is

prefered in order to mnimze operator space requirenents.

g. Wenever nultiple options are present, the program shal
present a menu of the acceptable responses and range/limits of
‘legal'  val ues. Menus nmay be nested when necessary (j.e.,
hi erarchi cal nenus).

h. The operator shall be able to term nate/ escape the program
imredi ately from any nmenu

i. If a binary choice is to be made in a nmenu, Y/N Yes/ No
shall be the only responses allowed (i.e., True/false, T/F, 1/0
responses shall not be accepted).



Nunberi ng sequences shall begin with "1, not "o.n"

j. There shall be an option to use the default or to retain the
previous value (e.g., RETURN key).

The follow ng requirenents shall apply to both comand-Iine and
menu-driven types of inputs:

k. There shall be pronmpts for any erroneous inputs, or for
m ssing arguments which are mandatory. |nvalid responses shal
cause repronpts including an option to 'escape,' and not cause the
program to termnate or abort, except for system security reasons
(e.g., during a password validation);

1. A help capability shall be provided to assist the operator
during command input. A special help / pronpt key shall be
defined (e.g., "?") to help the operator select the next command or
argument or nenu option

3.2.2.2 Qperator Special Kevs.. The follow ng requirements shall
apply to the special keys used for conmand inputs:

a. Special keys shall be reserved for purposes of editing the

command inputs and termnating the current command. Since the
| abel ling of the keys varies for each termnal, the followng is

only a suggested I|ist:

- BACKSPACE to delete the | ast character:

- DELETE to delete the entire command |ine;

- RETURN to submt the command for execution;
- ESC to abort the last command still in progress;
- SCROLL to stop and resune scrolling of CRT outputs.

b. Programmabl e function keys shall be used to enter, either in
full or in part, frequently used operator commands.

3.2.3 CGeneral Display Reauirenents. The follow ng requirements
shal | apply to the non-graphics display functions:

~a. The display functions shall not interfere with the operator
I nput capability, or inpact system perfornmance adversely.

b. Al static text/label content of a display shall be refreshed
at a rate consistent wth flicker-free operation. Dynami ¢
text/l abel content of a display and all data on a display shall be
refreshed at a user selected update interval. namic text/l| abels
and data shall be available for display within 0.5 seconds of their
generation within the host (e.g. non-workstation) system

c. The event nessage area shall be updated independently of the
rest of the screen, as soon as new events are posted, at the



mninumrate of two (2) events (lines) per second.

d. The keyboard echo shall appear on the screen within 0.2
seconds of the keystroke.

The application-specific display area shall be reserved for display
pages.  These pages may be dynanic (refreshed periodically), or
static (one-shot) in nature. The following requirements shall apply
to the application-specific displays

e. The systemshall have the capability to define and store up
to 200 CRT pages. These pages may be created off-line via an editor
or utility program wth options to define the field labels, format
(decinmal, ASCIT, hex, octal), attributes (e.g., color, brightness),
position (row, colum), etc. The fields may be arranged in a fixed
format (e.g., columar), or may be free formatted.

f. Any CRT page shall be selectable from any console. The

cababilgty to  display ages renotely shal | be an
application-specific reqU|rend%t.

g. A new page, ‘'complete With data, shall be displayed within
three (3) seconds of its selection by the user, provided all the

information to be displayed is already available in menory.

h. A dynamic screen shall be refreshed at a user selected .
frequency, consistent with the application requirenents, at |east
once every ten (10) seconds. The fastest page refresh rate shall be
two (2) tines per second. The naxi num nunber of sinultaneously
refreshed pages shall be an application-specific requirenent. The
refresh shall be concurrent with keyboard entry and directive
execution. Options to stop/resume the refresh and / or clear the
screen are highly recommended.

i. One-shot displays (e.g. non-dynamc, 'snaps') shall have a

bi -directional scroll feature if nore than one page |ong. The

operator shall be able to suspend and resunme scrolling with a

gjn%le keystroke. The operator shall be able to abort a scrolling
i spl ay.

j. The display contents étext | abel s and value fields) shall
have a consistent, easy-to-understand format. Wen practical, user
meani ngf ul engi neering val ues or plain English shall be used (e.g.,
ONOFF,  YES/INO), in lieu of raw binary (e.g., ‘17 /%07),
hexadeci mal or octal nunbers. Local term nol ogy and fornat
conventions shall be observed (e.g., Julian day instead of

mont h/ day) .

k. Different brightness |evels, color, blinking fields and/or
the inverse video features shall be used to inprove the visibility
of the various display fields. In particular:



- Low Brightness shall be used for titles,6 [ahels:
- High Brightness shall be used for refreshed vaiues;
- Inverse Video shall be used to signal alarnmns;
- Change of Color shall be used to signal out-of-linmts.

3.2.4 Gaphics and |Imase Processins Reouirenents. The graphics and
i mage processing requirenents shall be defined individually for

each application.

a) Application-specific raphics definitions wll i ncl ude
requirenents for point and Tine plots, bar and pie charts, color
selections, axis definitions including range and annotati on,
conNerSIon coefficients, wupdate rate, and automatic and manual
scal i ng.

b) Application-specific image processing definitions will include
requi rements for display resolution, gray scales and colors,
di splay overlays, inmagery zoom (in/out), panning, and scrolling.

3.2.5 Hard-copy Output Requirements. NMpst hard copy outputs will
be a?pricatlon specific. They shall not however interfere with the
di splay refresh or keyboard i nput functions. Printing shall not
affect the real-tine performance of the system |f there is a
requirenent to generate real-time output to a hard-copy termnal or
line printer (e.g., real-time alarns), the operator shall have the
capability to suspend, resune or abort such output.

The status of all printers (e.g.: on-line/off-|ine; error
conditions; and paper out) usable by an operator shall be naég
avail able at the operator's console either on a dedicated display
or integrated into the event/alarm nonitoring function.

3.2.6 Event/Alarm Mnitorins Requirenents. = The followng
requi renents shall apply to event/alarm nonitoring functions:

a. Al events shall be logged chronologically, with an
appropriate time-tag.

b. The type of events recorded shall be application specific.
However, it shall include at |east the follow ng:

- All errors detected by the application software
(hardware, 1/Q communications) and system software;
- All system status or configuration changes;
- Qperator directives;
- I nputs from ot her systens.

c. The text of the event/al arm nessage shall be concise and
descriptive (i.e., self-explanatory). Text format and structure
shal | be consistent within a system It shall include the
following infornation:



- The nmessage tinme (DDD/HH/MM/SS) ;
- The message | D (message numnber);
Text of nessage;
- Reference to systemoperations (e.g. a S/IC
tel emetry value?;
Message type (optional);
- Message source (S/C, System subsystem
module ID) (optional).

]

The reference to system operations shall be an operator
sel ectable field, assignable by message source, choosen from data
known to the system

~d. The nost recent three (3) event/al arm nessages shall be
di spl ayed on the CRT, as they occur in real-tine (see Section
3.2.1). Special colors, hlghllghtln?, bl i nking, inverse video, and
audi bl e alarms shall be used to alert the operator whenever an
alarm condition IS present whi ch requires
i ntervention/ acknow edgnent .

e. Aarmnmessages, a subset of event messages, shall be operator
definabl e and changable fromthe total catalog of event nessages by

nmessage | D

f. Event/al arm messages shall be maskabl e, individually and by
type or source, by the operator, wusing the nessage |D or nessage
type or source identifier, i ndependently for disk storage
(logging) . display, printing, and alarm ng. The operator shall Dbe
able to enabl e/disable the printing and display functions globally.
Audi bl e alarms shall be enabl ed/disabled at each console. QOperator
directives shall not be maskable under any condition.

g. The system shall automatically nmask and un-mask, under
software control, individually and by nessage type, event/alarm
messages after exceeding a database defined frequenc for
occurrence/ absence of a particular message, and shall generafe its
own event nessage for the mask activation/ deactivation. The
dat abase defining nessage frequency tol erances shall be operator
nmodi fyable in real- tine.

h. The operator shall have the capability to selectively display
and print the entire contents of the event |og or portions thereof
bK tinme, nessage |ID, nessage type, nessage source, or S/C, in
chronol ogical order, in the application area of the CRT page. The
operator shall also be able to get a hard-copy of the sane.

i. The log review (display/print) functions shall not interfere
with the actual logging function (i.e., tenporary |ocking at
record/ page level is acceptable; fil.e level locking is not).

j. The size of the storage area set aside for event/al arm
messages shall be dependent on the application. So shall be the
storage medi um sel ection: volatile (nmenory) versus non- volatile
(disk). Typically space shall be provided for a mninum of 36-hours



of worst-case nessage |ogging, assumng autonated masking is
operational . Whenever the | 0g space is exhausted, the ol dest
nmessages shall be deleted and over-witten

The follow ng event/alarmnonitoring features are recomended:

k. The capability to display/print the contents of the event |og
sel ectively, by time, by message ID, spacecraft (s/C), type, or
sour ce.

1. The capability to send event/al arm nessages to a hard-coEy
termnal or line printer, in real-tine (i.e., as they occur); the
capability to enabl e/ di sabl e such prints.

m.. M&¥i ng event/alarm information database resident, for online
/ offline retrieval, including text, message ID, type, source, nask
flags, etc.

3.2.7 Mscellaneous Onerational Requirements. The follow ng are
m scel | aneous operational requirenents:

a.  The system shall include a system performance nonitoring
capability, to nmeasure and report system and task (process)
performances, including CPU, nenory and disk utilizations.

~b. The system shall include a screen editor for off-line text
file manipulation.

c. The system shall include, to the extent allowed by the
operating system the capability to execute system | evel conmands
(e.g., CLI, DCL, TsM) from anY consol e, concurrently wth the
application, to performthe follow ng functions:

- Display / print files;
- Performfile / directory managenent functions (create, save,
restore, delete, list, etc.);
- Send / receive electronic mail (optional).

d. Wien required by the specific application spceification,
security shal | be provi ded W th t he follow ng
f eatures/characteristics:

- operator |og-on and |og-off (access) by password,
- functional access restrictions (e.g. view, operate,
edit/change) by password (user)
- mai ntain operator |og-on statistics, and display
connect ed consol es/users to an operator
- restrict renote termnals fromthe ‘on-1ine" system



