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FOREWORD

1. This military handbook is approved for use by all Departments and Agencies of the

Department of Defense.

2. Beneficial commands, recommendations, additions, deletions, and any pertinent data
which may be of use in improving this document should ba addressad to: Commander,
Naval Sea Systems Command, SEA 5523, Department oftha Navy, Washington, DC

20362-5101 byusing the Standardization Document Improvement Proposal (DD Form

1426) appearing at the end of this document or by letter.

3. Guidance provided in this document isnotintended to supplement or duplicate policies
and procedures in existing Federal, Department of Defense (DoD), and Military Service
regulations. Should conflict arise between this handbook and any of the previously

mentionad regulations, the regulations take precedence.

4. This handbook onlnteractiva Coursawara(lCW) portability practices wasdevaloped’
within the DoD with the assistance of tha Interactive Multimedia Association (IMA),

Compatibility Committee. It is designed tohelplCW and lCW device manufacturers,
developers, and users im~lement tha mandatory softwara interface and command
requirements for ICW and authoring systems prescribed by MIL-STD-1379, Appendix D,

Information and guidance is provided for personnel responsible to define operational

training requirements; and for lCW development, acquisition, implementation, and life cycle
support.

.’

5. The IMA Recommended Practices adopted bythe DoD state that Virtual Device
lnterface(VDl) Management implementations can support Color Graphics Adapter (CGA-)

or Enhanced Graphics Adapter (EGA-) based systems only and be compliant. The DoD
Instruction 1322.20, Enclosura 4 “Interim Standa”rds and Practices for Interactive

Coursaware” further requires that coursaware and hardwara becompatibla with the
standard VGA, CGA, and EGA graphics at tha Raad Only Memory Basic Input-Output

System (ROM-BIOS) laval. However, it is highly probable that future Government

purchases of lCW and lCW Training System (ICWTS) will spacify compatibility with the
VGA graphics adapter. Therefore, VDl Management developers should develop
implementations that support VGA graphics for maximum portability. (See 4.3.2.1)

6. This handbook isdynamic inthatit supports implamentationof evolving software
interface and command requirements for ICW, and authoring systams. The IMA is

developing additional mukimadia portability practices to support digital audio and audio
management service groups: additional sarvice groups mayalso be required to support

digital vidao or other emerging technologies. Appendix D of MIL-STD-1”379 and this
handbook will be updated to incorporate thesa new industry standards onca thay are

definad and approved for DoD implementation.

ii

.
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1. SCOPE

1.1 -. Ttis Hsndbook provides guidance" onlm@ementing theao~a1a
interface endcommsnd requirements eatablishedby DoD Instruction 1322.20 and MIL.

STD-1 379, Appendix D, to ensura interactive couraawara (ICW) and authoring aystam
portability. Tha requirements are implemented using the portability practices
recommended in this handbook.

1.2 Armlication auidanca.. This handbook defmea a standard set of software
interfaca and related command protocol implementation practices. These implementation
practices are intended for ICW manufscturere, systems integrator, authoring system

developers, and softwara developers who wish to compfy with the Interactive Multimedia
Association (IMA) Recommended Practices adoptad by the DoD.

1.2.1 ADO licabili~. Tha software intarface and command raq~ramants prescribed by

Appandix D of Ml L-STD-l 379. and the ICW Portability Practicaa defined in this Handbook

apply to ICW applications and authoring systems daaigned for delivery ayatams using
Microsoft Disk Operating System (MS-DOS) version 2.0 or highar, or its functional

equivalent; and the Intel 80X86 family of microprocessors or its functional equivalent. (See
4.3.2.1 ) These portability practices do not apply to ICW training systams that use
exempted operating systems or microprocessor architacturas.

( 1.2.2” Jiow to use t his handbook. Tfris handbook provides information and guidance

on DoD ICW portability initiatives and implementation of tha Interactive Multimedia
Association (IMA) Recommended Practicas for Multimedia Portability (MS-DOS Based

Systems), Release R 1.1 (hereinafter raferred to as the IMA Recommended Practical). Tha
IMA Racommandad Practices address application program protocols @dopted by tha DoD.

The information in Saction 4, General Guidanca, provides an introduction to the overall

portability initiatives and providas ganeral information pertaining to the IMA Recommended
Practices. The Datailed Guidance, Section 5, presents qoftware intarface and related

command implementation. The handbook appandixaa contain information and ‘guidance
that supplements Sections 4 and 5.

1.2.2.1 ~ ndix A m n for ICW P i ity. This appendix

provides specific guidanca on implementing the system (sy) service group established by
I IMA, and reguirad by MlL-STD-l 379, Armandix D. Thesa commands relata to overall VDI

software operation.

1.2.2.2 A~. ndix 8 Vis al-M n mands for ICW P ility. This

appendix providas specific guidance on implementing the visual-management (vm) sarvice
group astablishad by IMA, and raquired by MlL-STD-l 379, Appendix D. These commands

ralate to the visual management of the dispfay screen.

1.2.2.3 Arme ndix C, Videodisc [vd) Commands for ICW Portability. This appandix
providas specific guidanc~ on implementing the videodisc (vd) service group estabhsped by

1
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IMA, and raquirad by MlL-STD-l 379, Appandix D. Thaaa commanda control vidaodisc
players.

1.2.2.4 ADoe ndix D. X-Y-lnr.rut (xv) Command~orta trili~. This appandix
provides spacific guidanca on implamanting the XY-input (xy) servica group aetablishad by
IMA, and required by MlL-STD-l 379, Appandix D. Thasa commanda ralata to X-Y input

devicas such as mice, touchscraens, and light pens.

1.2.2.5 Aooe ndix E. Diaitel Aud o (da)i ~. This appandix
ia rasenrad to support tha implementetion of the digital audio (da) service group
raquIraments onca they era daveloped end defined in Ml L-STD-l 379, Appendix D. These
commands control digital audio davicas.

1.2.2.6 Aooe ndix F. Audto Manaaamant [am) Comma nds for ICW Ports bilii. This

1

aPPendix is resamad to SUPPOrt tha implementation of tha audio management (am) aawica
group requiramanta onca they are davaloped and definad in MlL-STD-l 379, Appandix D.

Thasa commanda relate to ayetam audio managamant funti.ons.

1.2.2.7 A n ix~ raDhics. This appendix prasanta a

methodology for determining the dafault position of application program graphica in
ralation to video.

1.2.2.8 AODWdX H, ICW Portability Practica s Error Handlinq. This appandix

dascribes aystam arror codas and presanta a listing of the approvad codas and their

descriptions.

1.2.2.9 Aooe ndix L Aoolicatr .on Prooram mina Ex amD~. This appandx providas

examplas of VDI management implementation programming.

1.2.2.10 ADoe ndix J. ICw Port abilitv Pratt cas Hi andbook Cross -Referenca$. This

aPPendix is a cross-reference of handbook paragraphs to related paragraphs in MIL-STD-
1379, Appandix D, and tha IMA Racommandad Practicaa documant.

1.3 ~. MIL-HDBK-284-2 is Part 2 of thrae pans. Part 1, MIL-HDBK-2B4-1,
Interactive Coursaware (ICW) for Milita~ Training, Manager’a Guide for Davalopmant,

Acquisition, and Management of, ia used in conjunction with MlL-STD-l 379 and this

handbook to defina and implamant standard ICW portability protocol raquiramanta. Part 3,
MIL-HDBK-284-3, Interactive Coursawara (ICW) for MUitary Training, Gloeeery for,

contains definitions of all key terms, abbreviations. and acronyma used in MIL-HDBK-2B4-1
and Ml L-HDBK-284-2. Part 3 also contains definitions of other terms related to military
training and ICW.

2
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2. APPLICABLE DOCUMENTS

2.1 ~

2.1.1 ~nda ds. a d handboor n k& Tha following apacifications,

atsndards, and handbooks form a pert of this handbook to the extant specified herein.

STANDARD

MILITARY

MlL-STD-l 379

HANDBOOKS

MILITARY

MIL-HDBK-2S4-1

I (

Military Training Prog’rams

Intaractiva Coursawara (ICW) for MiIitary

Training, Managar’s Guida for Development,

Acquisition, and Ma!mgamant of (Part 1 of 3

Parts)

MI L-H DBK-2S4-3 Intaracdva Couraewara (ICW) for Military

Training, GIOSSSV for (Part 3 of 3 Parts)

(Unlase otharwiee indicatad, copias of military specifications, standards and
handbooks are availabla from the Standardization Documents Order Desk, Buildng 4D,

700 Robbins Avanua, Philadelphia, PA 19111 -50S4.)

2.1.2 Qther Govamment docu ments. drawinrrs, e nd mtb lication~. Tha following

othar Govamment documents, drawings, and publiietiona form a part of this document to

tha axtant apecifiad harain.

PUBLICATIONS

DEPARTMENT OF DEFENSE

DoD Instruction 1322.20 Development and Mansgamant of Interactive
Courseware (ICW) for MilitswTrsfning

(Copiaa of DoD Instruction 1322.20 ara availabfe from the Navy Aviation Supply

Office, physical Distribution Ditidon. 5S01 Tabor AvanM, pMadefP~a, pA 19120 -5099.)

2.2 =vammant oubhcfdW13.
. .

The following documents form a pert of this

documant to tha axtant specified herein.

3
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INTERACTIVE MULTIMEDIA ASSOCIATION (iMA)

Recommended Practicea for Multimedia Portability, (MS-DOS Baaed Systems),
Releaae R 1.1.

(Application for copies should be addreased to the Interactive Multimedia Association
(IMA), 3 Church Circle, Suite 800, Annapolis, MD 21401-1 933.)

MICROSOFT PRESS

DUNCAN, Ray. Advanced MS-DOS Programming, 2nd Edition, 1988

(Application for copies should be addrassed to the Microsoft Press, 16011 NE 36th
Way, Box 97017. Redmond, WA 98073 -9717.)

(Non-Government standards and other publications are normally available from the
organizations that prepare or diatributa the documents. These documants also may be
available in or through Iibrarias or other informational services. )

I

“4
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3. DEFfNlllONS

Key terms used in this handbook ara defined in Section 3 of MIL-

3.2 ~ted te rm~. Additional terms related to ICW and militsry training, b~ not
usad ae key terms in this handbook, ara also defmad in Saction 3 of MIL-HDBK-2B4-3.

3.3 )lb braviati “ens and ec ronvmS. Abbreviations and acronyma usad throughout this
handbook are defined in Section 4 of MIL-HDBK-2S4-3.

t
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4. GENERAL GUtDANCE

4.? lnUoduct ion. Interactive courseware training syetema (ICWTS) hardware will

host a varfaty of operating system end authoring system applications to speed coursewere

development. Because thssa intagreted ICWTSS are usually bundlad with aophieticated
end proprietary interfaces:

a. The ICW and autfrorfng system software written to operate on one ICWTS wiIl
require axpaneive reprogramming to edapt it to another ICWTS having its own

distinct end proprietary interfaces, einca these interfacaa are usually proprietary

to the manufacturer. Thaee reprogramming costs can be eliminated or
significantly reducad by adopting standard software interfaces to shield the ICW
and authoring system software from ICWTS hardware variations.

b. Porteble ICW standards will solve the problams associated with ICWTS
component variations and oparating system environmanta by establishing
standard intarfacas. Standards will isolate tha courseware and authoring
systems from compliant hardwara variations by da fining standard software
intarface and command architectures. The courseware and authoring systama
will interact through an application to an intermediate layer, such as VDi
Management, rather than interacting through a proprietary interface or directly

with the hardwara and opareting systam.

4.2 PO D PORTCO initiative. Tha Portabla Coursews;a Project (PORTCO) ia a DoD

projact that recognizes the need for standard softwara interfaces. DoD adopted tha IMA

Recommended Practicas for Multimedia Portability (MS-DOS Based Systems), Releasa R

1.1 as the basatina for PORTCO. The PORTCO strategy supports tha Government’s
movemant toward open system environmarrts (OSE] and standard softwara interfaca and

command architectures. For example:

a. Saveral existing standards could form the basis for an ICW application intarfaca
definition that would allow transporting iCW across a family of hardware
platforms. In ‘addition to the IMA Recommended Practicas, other standards ara

being evalueted for possible application within tha PORTCO architecture. These

standards include POSIX, GOSIP, and X Windows.

b. There are two widely acceptad operating environmante on which to basa the
PORTCO architectural: the Microsoft Disk Operating Systam (MS-DOS)

environment and the OSE-based UNIX/POSIX anvironmant. P.ORTCO astablishe,d
the ICWTS using MS~DOS aa the baseline operating syatam through adoption of
the IMA Recommended Precticas. PORTCO is axpected to avolve toward the

UNIX/POSIX opersting syetam and the X Windowa environment through
extension and ada~tation of the IMA Recommended Practices. Othar

environments may be addressed, such aa MS Windowa, 0S/2, or Apple
Macintosh.

6’
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,
c. Authoring system snd ICW portsbilii should be eddreeeed by defining e stendsrd

interchange format thet ellows for the medie presentation featurea, presentation

control flow, and other interface requirements availeble in Federal and commercial
interface definitiona. PORTCO atandarda defined toauppon DoDICWportabihty
requirements should beextendeble to support new lCW training technologieathet

will become available over the next few yeara.

4.2.1 PORTCOII MA Reco remended Precticea erchttecture. The IMA Recommended

Prectices establish and define an interface between ICW and authoring system applica-

tions, and system hardware. The IMA interfece occurs between the application layer and
VDI Management. The IMA Recommended Practices architecture la ahown In Figure 1.

Application software

Iaaues Rsquirad
Cmtrnao+

ASCII or B~
Application

Interface

J
Exealomlired

VDI Managemmt software

Intstscts with device
handlers and hoat aea-vices

to control hardware

&
&gement

software

FIGURE 1. Ge neral architect re of e comol ant avstem.i

4.3 ~acti e cou“v reewara IICW) norta bilitv orecticm. Tha ICW Portsbilii Practices

presanted in the remainder of this handbook provide information and guidance for

imotementirm the requirements of MlL-STD-l 379, Appendix D, ‘Software Interface and

Command R~quirem&ts for Interactive Couraeware and Authoring Syetema-. . These
practicea are diract conversions of the IMA Recommended Practicea (See 4.3.4}.

4.3.1 This handbook presante me IMA recommendation for

commends end interface mechanisms used in Iavel-three iCW ayaterna. The recoin-
mendationa ere based on functional definitions that were developed with infwt from the

7
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IMA membership, end adopted by the DOD for inr~ementetion in militeW ICW treining

programs. The foundation for the IMA definitions includes en extensive set of models that
were developed to ensure en approach that addresaea current needa and capabilities while
providing for future growth in ICW technology.

I 4.3.1.1 $coDe of the ICW oortabilitv o ractices. The ICW portability practices in this

handbook and the IMA Recommended Practices provida platform independence but not

device interoperability (plug-and-play). Davice interoperability raquires classes of ralated

devices to furnish functionally identical services at the component level. This document
does not address davice interoperability. Platform independence lets applications run
without modification on any hardware platform basad on tha same ganaral class of host

computers. It requires consistent behavior from different hardware platforms at the
application-interface Iavel.

4.3.1.2 ~oals of the ICW Dort abilitv Dractices. The specific goal of the software
interface and command requirements prescribed by MlL-STD-l 379. and implemental using

tha information and guidance in this handbook is furnishing behavioral consistency in ICW

applications and authorin9 systeme d~veloped or purchased by the DOD. This goal
recognizes that:

a. ICW technology fulfills many types of training and educational requirements, yet

platform-specific courseware has saverely restricted ite use. Many applications
require ,proprietary softwara, spatial hardwara, or both. Thare is a critical naad

for compatibility in ICW technology to promote its usaga to maet DoD training

requirements; lower costs for integrators, developers, and usars; and encourage
integration into training program architectures.

b. Behavioral consistency will support operating unmodified ICW application
programs on different ICWTSS when both the application and the ICWTS are
compliant. However, thie handbook does not endorse specific ICW hardwara

systems or mandata the usa of products from apacific suppliers.

,

4.3.1.3 Benefits of the ICW rzortebilitv o rectic~. DoD adopted the IMA
Recommended Practicas to establish the standard software intarface and command
requirements in Appendix D of MlL-STD-l 379, and develop the ICW Portability Practices in

this handbook. This will benefit the DoD and the ICW industry by furnishing a common

ground for manufacturer, systems integrators, coursawara developers, and end-users in a
field of rapidly changing technologies. Expactad banefits includa:

a. Broader acceptance of ICW technology and subsequent growth in ICW

applications to meet increased DoD demands for quality training.

b. Aaauranca of long-lasting investments in ICW applications ad systems,

c. Reduced need to change and support ICW applications for specific hardwara

configurations.

s
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Increased productivity, lower maintanence costs, and improved application

coneiatency across platforms.

Higher quality and less coatfy ICW applications rasulting from a Ierger
marketplace, and tha ap~lcation of resourcas to courseware davalopmant instead

of customizing apphcations, softwere, and dalivery platforms.

Greater compatibility betwaen international ICW communities.

●

4.3.1.4 J-fandbo ok conventions. Familiarity with the conventions used in this

handbook will aid understanding. These conventions ere described es follows:

s.

b.

t c.

d.

e.

f.

9.

[

Figures and tables are refaranced in the taxt by number. Figures end teblas in

the body of the handbook ere numbered sequentially starting with 1. Numbers of
figuras and tables included in an eppendix consist of the appendix letter followad

by a sequential figure or table number starting with one for each appendix. For
example: Table 3 refers to the third table in the body of the handbook; Figure B-3
refers to the third figure in Appendix B.

The term ‘MS-DOS- is usad in e generic sense for Microsoft MS-DOS versions

2.0 and higher and compatible operating systems, such as IBM PC DOS versions

2.0 and higher.

Numbers ara given either in hexadecimal, binary, or dacimal formet. Hexsdacimal

numbers have an “H” suffix, for example O06FH. Similarly, binary numbers have

a “B- sufiix, for example 00001011 B. Dacimal numbers ara written without a
suffix.

Command namas and parameters in the text are in bold face. Parameters consist
of the parameter labels end optional parameter values. In the exampla vdpfay
from = 1000, vdplay is a command, from is a paiamater Iebel, and 1006 is a

parameter value. Command nemes use mixed lower and upper case for clsrity,
whila parematers use lower case only. However, case is not significant.

Examples of ASCII interface commands include calling strings and return strings.
In the examples, semicolons sepsrate commands from explanatory comments.
This is strictly a convention of convenience end does not imply that the

semicolon is a syntactic comment delimitar.

Exemples of binary interface commands include microprocessor regi&er contants
when the interface is called and after it returns control to the application. Again,

semicolons separate commands from explanatory commants.

The binary examples use memory addresses based on the Intel 80X86

microprocessor ES and DI registers. These registers ara used for tha addresses

of parameter packats that contain one or more structural: each structure corkists

9“
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of a paramatar token numbar and ita aaaociated valua. Tha addresaaa of
individual paramatara and valuas within parametar packata are givan aa

hexadecimal offsata in bytaa from the base addrasa in ES:DI. For examp!a,

ES:DI[l 01 is tha araa of memory 10H (16 dacimal) bytas after the mamory
location pointad to by tha combined segment and offset addrass in ES:DI.

4.3.2 Svste m ovewiew. Figura 1 showa tha ganeral software architactura of a

compliant system. The ICW Portability Practices are basad on aats of high-lavel
commands organizad functionally by sawice group. These commands are issuad by an

application and passad via an ASCII or binary application intarface to tha Virtual Davice
P

Interface IVDI) Management Software. In the context of this handbook, the tarm

- application- includes authoring system software that may be ‘used to develop or run the

application. VDI Management, in turn, executes the commands by calfin9 appropriate
Iow-laval services, and passes responses back to the application through the application

interfaca. VDI Managamant is responsible for making dlffarent dalivery platforms

functionally compatible at the application interfaca Iavel which allows implementation of
platform independent commands. In addition:

a. Although this document describes interfaces for MS-DOS, it is anticipated that

other platforms will be addressed in the evolution of both the IMA Recommended
Practices and the DoD PORTCO initiative. ICW systams based on the Apple II

and tha Macintosh are widely used, and applications for 0S/2 and Microsoft
Windows are starting to appaar. Applications also exist for UNIX, VMS, and

othars.

b. Government procurement policias encouraga including OSE application portability
profila applications, such as POSIX, GOSIP. and XW!ndows in contract

solicitation documents. While the PORTCO initiative supports this, the
architecture will maintain” tha genaral approach and command structure

established by MlL-STD-l 379, Appendix D.

c. The ICW Portability Practicas contained in this handbook ara designed with the
intent to adapt them to other operating systems and non-BOX86 hardwara
platforms. ” Tha genaral structure and functionality of the commands ara

transferable to other environments. However. substantial portions of tha current
recommendations, especially the ASCII and binary interfaces, are spacific to
MS-DOS of necessity.

4.3.2.1 Hardware and ooe ratina svstem assumt)tions. The ICW Portability Practices

maka several assumptions Bbout the computer, its operating system, and the ICW

hardware. These assumptions limit the scopa of the ICW Portability Practicea to

applications for which thasa assumptions ara trua. Thesa assumptions include:

a. The computer is based on an Intel 80X86 or functionally equivalent
microprocessor with MS-DOS version 2.0 or higher, PC-DOS version 2.0 or

higher, or a functionally equivalent operating system oparating in raal mode.

10
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The computer uses an IBM PC-XT-or PC-AT-compatible ROM BIOS.,

The computer is basad on eithar an IBM PC-XT, IBM PC-AT, IBM Microchannal,

or an Enhanced Industry-standard Architecture (EISA) bus.

The system has a graphics/video ovetlay capability using Color Graphica Adaptor

(CGA), Enhanced Graphics Adaptor (EGA), or Wdao Graphics Array (VGA)
graphics; or uses two monitors, one with vidao and the othar with graphica.
Whethar VDI Management developers implament CGA, EGA, or VGA graphics,

the implementation must be compatible with the graphica standard at tha ROM
BIOS lavel. (Enclosure 4, DoD Instruction 1322.20).

Ona or more of several XY-input devices may be presant (touch screen, mouse,
light pen, bit pad, or other).

Ona or more videodisc playars or functionally equivalent video eourcea may be
prasent.

4.3.2.2 Interface and command desion c riterf~. The IMA Racommendad Practices

used the criteria presented below to define a software platform that should furnish a high
degree of portability for a variety of ICW applications while keaping implementation costs
and run-tima resource requirements to a minimum. The critarfa usad in dasigning the IMA
intarfacas aa adopted by the DoD and included in the”lCW Portability Practicea include:

a.

b.

c.

d.

e.

f.

Tha ICW Portability Practices should not keap application authors from choosing

appropriate languages for the tasks at hand. Compatible Ianguagas should
include, but not necessarily be limited to, general purposa programming
languages, ICW authoring systems, artificial intelligence [Al) tools, prototyping

ayatams, and database managera.

Access mechanisms should ba ae consistent as possible, both for a eingla

operating system and across differant operating systems.

It should be possible to upgrade the ICW Portability Practices to support and

implament technological developments without affecting existing applications.

The ICW Portability Practices should include both simple. easy-to-use commands

for doing simpla tasks and sophisticated functions to support the most
damanding ICW applications.

Tha commands should not dapend on any ona operating ayetem, though tha
interfaces must to soma extent be specific to individual operating systems.

Except for features that affact tha application intarfeces, the.lCW Portability
Practicas should not require a specific VDI Management software architectural.

(
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9. Hardware-specific assumptions should be defined in detail.

h. Memory requirements and performance costs should be kept to e minimum.
Tharefore, implementation decisions should sida with simplicity when poaaible.

4.3.2.3 The rat ionale for two interface. The goal of supporting a variaty of

programming languages led the IMA to describe two” interfaces: an ASCII interface and a
binary interface. The rationale for thasa interfaces includes:

.

a. One MS-DOS intarface should include an installable device driver capable of
standard ASCII communications because some programming systams, including
several popular interpreters, hava primitive facilities for interfacing with other
software. However, almost all programming systems can access filaa and,

therefore, use davice drivers.

b. More sophisticated programming ayatema that can issue software interrupta
should have a more efficient interface available. This ia supported by the binary
interface that accasses VDI Management through a software interrupt.

c. The ICW Portability Practices command list is the same for both interfaces, but

additional parameters are available to binary interface programmers. For
example, the binary interfaca can pass an entire palene as a pointer to an array
of individual palette colors. This ia difficult to express with ASCII strings and,
therefore, not supported by the ASCII interface.

c. Each command name in the ASCII interfaca haa a binary interface token number

that furnishes either the same functionality or a auperset tharaof. Each ASCII
parameter name has a corresponding binary parameter tokan numbar. The high

degraa of consistency be~een the two interfaces simplifies their implementation

and use.

d. Future versions of the ICW Portability Practices may include commands that are
available from the binary interface only. Howaver, the facilities furnished by the
ASCII interfaca will remain a strict subset of those available from the binary -
interface.

4.3.2.4 Sew ice arou~ and c~a nd oraanizat ion. Conimands that map to relatad

services are separated into service graupa. VDI Management and application developera
can use only those service groups that include functions required for a givan application.
This organization also supports adding new service groups in a modular fashion as new
capabilities become available. Examples of aarvice groups that may be considered for
future addition include: windowing environments and graphical user interfaces, audio

management, digital audio, and digital video.

4.3.2.5 Sew ice arouoS. Currantly, tha ICW ‘PartabiMy Practicea include four service

groups: general system (ayl, visual management (vm), videodisc (vd), and XY4nput davice

12
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(xY). The SY sewice group does system~evel hardwere end softwere initielizetiom
furnishes information ebout the eveilebility of other service groups, implements e
commsnd queue, end has commands to help with error hendting. The other groups
address the functional erees for which they ere named. However, the groupings ere for

convenience of organization and do not necessarily dicteta which hardwara must actuelly

perform the commands. Additionally:

a.

I b.

c.

Tha ganeral systam group (SY) ia tha only group that must be included in all

compliant implementationa. However, if a technology is covared by an existing

aarvica group, it should be supponad by that service grouP. For axamPle,
videodisc players should be controlled using the command set in the videodisc

(vd) service group only. No proprietary commands should ba used.

VDI Management developers are responsible for ensuring correct installation of

system hardwara and software and for making a list of installad sarvice groups

available to tha application through tha ayatem commands. VDI developers also
must include a way for users to assign contiguous. logical numbara mafin9 with
zero to specific devicas within a sarvica group when more than ona such davice
is present. Note that this lets users specify the order of devices within each

class, but does not let users assign arbitrary numbers to the devices. Section 4
describes these requirements.

A requirement for at least two additional 8ervice groups has been identified: a

digital audio sarvica group, and an aur$o managarnent service group. These two
groups are not defined: Appendixas E and F are reserved to support them once

sarvice group raquiremants ara identified.

4.3.2.6 Core and extended co remands a nd Da ramete rs. The command set includes

both cora and extended commands. Individual commands. in turn. may include both core

and extended parameters.

4.3.2.6.1 Core c ommands end parameters. Core commands in a given service group
furnish the ganaral functionality requirad by ICW applications. If a given sefvica grouP is
implemented, all cora commands for that group must also be implemantedto ba

compliant. Similarly, if a command is implemented, all core parameters for the command
must be supported.

4.3.2.6.2 Extended co remands and oa rameters. Extended commands and

parameters are providad for devalopera who need to produce both portable courseware.

and applications that need special. nonportable capabilitiaa: or who want to take
advantage of these capabilities if prasent and properly handle their absence. Extended
commands and parameters ara not raquired for compliance with MlL-STD-l 379, Appendix
D. However, an extended command may include core parameter. While inclusion of the

command is optional, if it is implemented, inchzsion of the command’s core parameters is
required to be compliant. In addition:

13
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Bacauee VDI Management developara must support cora commanda and
peramatere ee e preraquksite to euppordng extended commends and parameter,
VDI developers csn write both portable and nonportabte applications using the
eema tools, euthoring syetama, and custom libraries.

Soma estended commanda and parameters mav be coneidared for future
inclusion in the core command &t. Howaver, this does not guarantae that thay

will be includad; an application that ralias on thaee commanda and parameters is
noncompliant. Except. an application that ueea extanded commands or

.

parameters when present and still axacutas proparfy in their absence is

compliant.

4.3.3 IBM PC and compatible a reohics modeS. Tabla 1 Iista standard graphics modes

raturnad by BIOS interrupt 10H, service OFH for IBM and compatible parsonal computers.
Graphics auppom requirements include the following:

a. Compliant systems need not support all listed modes and may support but not
raquire unlisted, nonstandard modes. However, if a system claims support for a
listed mods, the mode must be supportad as hated. Supporting a standard mode
in a nonstandard, nonportabla manner makes a system noncompliant.

b. An application writtan for a compliant system bssed on one sdspter may not be

portable to a compliant syetam basad on a diffarent adapter. For exsmpla, a
compliant application that uses VGA mode 19 will not be portable to a comp~ant

systam that is limited to EGA modes.

c. Any VDI Management implementation that raquires applications to use a

nonstandard graphics mode is noncompliant. Any application that requires a
nonstandard mode is noncompliant.

4.3.3.1 ~ rictionS. Modes O through 3 are overfey modes for all adapter

types. Therefore, they are restricted to 200 lines in NTSC and PAL video modas
regardless of how many lines the adapter would normally use.

4.3.4 Trackina IMA Recommended Practices. Becausa this handbook is based

almost entirely upon tha IMA Recommended Pracdcee, Appendix J providas a croas-
raference of handbook paragraphs, tables. and figures to thair equivalent in tha IMA
Recommended Practices. This appendix also cross-references handbook paragraphs,

tebles, and figures to related, information in Appendix D of Ml L-STD-l 379.
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5. D=AILED GUIDANCE

5.1 Inlecf#ce arm catiIi “on. The portability practicas include two intatiacas for

MS-DOS: tha binary intarfaca and tha ASCII intarfsca. By providing two intarfacas, tha
portability practicas can, ba usad with a variety of programming Ianguagaa. Languagea

that can Lssua intarrupta will typically use tha binary intarfaca for apaed and efficiency.
Languagas without this capability can usa standard fila 1/0 and ASCII strings with tha

ASCII interfaca. The rest of saction 5.1 axplains how to use both interfaces. Saction 5.2

givas detailed information on implamanting tha intarfacas. Tha basic characteristics of

aach intarfaca ara dascribad aa follows.

5.1.1 The binsw interfac a. When using the binary intarfaca, applications

communicate with VDI Management by passing and receiving binary values across a
softwara intarrupt. Tha binary intarface uses an assignable software intarrupt in the range
60 H-66H to request VDI Management software services. An application loads the
microprocessor’s ragisters with a command coda raquasting a specific service and a

pointar to a paramatar packat containing paramatar codes and valuas.

5.1.2 The ASCII interface. When using tha ASCII intarface, applicaticms

communicate with VDI Managamant through a device driver using file 1/0 and ASCII
strings. Tha ASCII interfaca uses an MS-DOS davica drivar for communications batween

the application and VDI Managamant. Tha application writes command strings to, and

raads response strings from tha davice drivar. A command string consists of a command
nama folIowed by parameters and values.

5.1.3 introduction to oarameters a nd values. Both interfacaa use Iabaled parameters

and associated valuas. Paramatera may hava associated calling valuas. return valuas. or

both. Evary paramatar valua passad to VDI Managamant is associated with a parametar
idantifiar. Tharafora, only those parameters that ara actually raquirad by tha command

naad ba spacifiad. For exampla:

a. Consider the vdplay command, binary interface token number 30B1. vdPlay
instructs tha playar to play a vidao sagmant. Applications can accompany this

command with several optional. parameter inchrding from, to. and apaed.

(1)

(2)

(3)

A from paramatar and its associated valua causas the playar to saarch to a

apacified frame bafora entering play mods. Wlthoti the ~. tha PlaV

starts with tha frama that ia currant when tha application issuas tha
command.

A to paramater csusea tha playar to play to a specified frama and stop.
Without the to, the play continues until tha application Intervenes or the
player reaches tha edge of the videodisc.

With a speed paramatar, tha sagment plays at the specified speed.
Without a spaad, tha sagmant plays at the normal spaad of aithar 30 or 25
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framaa per second depending on tha video stsndard, NTSC or Phased

Alternations of Linaa (PAL), respactivaly.

b. With tha ASCII intarface, each paramater value ,must be preceded by a parameter

name ao that a parser can dacipher the supplied argumanta. However. aach
parameter name does not necessarily require an aasociatad valua. Some

paramatars used to query the systam do not have associated values. A

command string ia variable in length with its Iangth determined by the number of
parametara and valuas.

c. With the binary interface the parameter packet is an array of parameter
structural. Each structure contains a parameter’s numkric identifier and the
parameter’s valua or, for parameters without associated calling values, the space
for a raturn value. The parameter packet size depends on the numbar of

parameter.

d. Continuing tha vdptay example, to usa the ASCII interface to play from the

current frame to the sdga of the disc or until a vdStill command is issued requires
simply: vdpfay. However:

(1) To search to frame 1000, then play to frame 1500 usa: vdI%y
from = 1000. to= 1500.

(2) You might also use: vdpfay from 1000 to 1500; vdflay from, 1000, to.
1500; or VDPLAY TO 1500 FROM 1000. All are equivalent because case

and parameter order ara not significant, and aquals signs and commas. are
optional.

e. For vdflay without a parameter, the binary intarface does not pass a parameter

packet with vdflay. In the examplas in (1) and (2), abova, it passes a packet

containing four 32-bit memory blocks. The first block contains the 24 decimal --
the tokan number for the from parameter. The second block contains 1000 -- the
value of from. The third block contains 48- the token number for the to
paramater, and the fourth contains 1500 -- the value of to.

5.1.3.1 parameter ordet. Tha order of parameters is insignificant with both the
binary and ASCII interfaces. Because order is insignificant, supplying a parameter more

than once in a command string or parameter block is an error. This simplifies designing
VDI Management parsera and indirectly establishes the maximum number of parameters

that can be paasad to eithar interface in a single call. This maximum is equal to the
number of parameters for tha single command with tha Iargast numbar of defined
parameters.

5.1.4 Usina the binarv interface. This section explains how to use the binary

interface undar MS-DOS and gives detailed information on parameter packets and

processor ragistara.
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5.1.4.1 General nro cedure. Applications will typicslly take the following steps to call
VDI Management through the binary interface: (The software interrupt usad dapends on

the contents of the environment spaca, aae 5.2.4.1).

a.

‘ b.

c.

d.

a.

f.

Build in application memory a packet containing parameter tokan numbers and
values to pass to VDI Management with the command.

Load tha token numbar for the command into the AX register.

Load tha number of parameter containad in the packet into tha BX ragister.

Load the segment and offsat addraas of tha parameter packet into the ES:DI

register pair. (Tha segment address goes in ES and the offset relative to that
segment goes in Dl).

Issue the appropriate software interrupt.

On return from the software interrupt, chack tha value of AX. If AX is not zero, it

contains an error code (ace 5.5) and the application should take appropriate
action to recovar.

5.1.4.2 Confirming the binarv interface. Calling tha binary intarface through its
interrupt vactor could heve dire rasults if the’interface is not installed. Therefore, appli-

cations that use this intarface naed a way to confirm its existence without calling it with a

command such as sylnit. The binary interface includes a 16-byte signature of th? form
‘IVPRACTICES” followed by five NUL (OOH) character to ve~fy the interface is installed.

This signatura rasides at the address pointad to by tha interrupt vactor specified by the
IVINT environment variabla minus 10H or, if IVINT is not sat, et the address pointed to by

the default interrupt vactor, 60H, minus 10H (ace 5.2.4.1). Application should also:

~
a. Determine tha address pointad to by the interrupt vactor specified by .IVINT or if

IVINT is not sat, the default intarrupt vector 60H, than retriava the information

stored in the 16-byte paragraph immediately preceding that address to confirm
that the binary intarface is installed. The ICW portability Practices assume that

languages that use tha binary interface have this capability.

b. Usa eygetstste to confirm the version numbar of the VOI Management module.

5.1.4.3 Parameter crack ets. A parameter packet contains 8 bytes of memory for

each parameter. The 8-bytes are divided into two 32-bit blocks. The first 32-bits contain

the parameter token number; tha sacond 32-bits contain the parameter velue (see 5.2.4.2
for detailed information on paramatar value formats).

5.1.4.3.1 ~ n numbers. Paramater token numbers are constants, aa

defined in paragraph 5.3.1.2. VDI Management uses them to detarmine which parameters

the application is passing. Parameter values may take different types depending on the
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information being passed. Valid types include signed 32-bit intagars. pointera consisting of

a 16-bit segment and a 16-bit offset, and 32-bit unsigned bit fields. For axample:

a. Assume an application has initialized VDI Management and dispfayed video on the
monitor. The application now decides to play a video segment stardng at frema

1000 end anding at frame 2000. The explication sets up the ragisters and

parametar packat as follows:

AX 3081 ; token number of vdPfay command
BX 2 : packet contains two parameters

ES:DI is a pointer to a packet containing:

Block 1 24 ; token number of from paramater
Block 2 1000 ; value of from parameter
Block 3 48 ; tokan numbar of to parameter
Block 4 2000 ; valua of to parameter

b. All values in the above axample use decimal notation.

5.1.4.3.2 Parameter oacket Ienat h. The length of the paramater packet varies with

the number of paramatars. A packet with five parameters is laid out as shown in Table 2.
Note that addrassas of parameter tokans and values within a packet are described as

hexadecimal offsets in bytes from the base address in ES:DI. For example. ES: DI[20] is

the araa of memory 20H (32 dacimal) bytes after the location pointed to by ES:DI. Each

32-bit block uses 4 bytas, so this is the fifth block in the packet. Longer packats are
poasibla by simply adding the extra parameters at tha and. In addition:

a. To determine how much mamory to allocate for a parameter block that can

handle any command for the binary interface, multiply the maximum number of

parameters that can ba passed by any command by the memory requirad for one

parametar. For example, assume thet eyBigCommand has the longest parameter
list at 22 parameters. Each parameter uses 4 bytes for its tokan number and 4
for its value. Therefora, allocate 8 x 22 byias or a 176-byte block.

b. When the binary intarface is called, ragisters other than AX. BX and ES:DI are
in~gnificant and n-my contain any valua. If a command has no parameters, BX is

zero and ES:DI ara insignificant.

c. On return, all registers are unchanged except AX. AX conteins zero, if tha
command was successful, or an error code indicating a problem.

5.1.4.4 Return values to rrarameters. The contanta of a paramatar packet may
change depanding on the nature of the command. Some commands, such as vdGetState,
return information to the application. Whan such a command executes, the application
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passes a parameter packet with sfilcient space for the requested information. The space
is allocated using the format described in paragraph 5.1.4.3. In addition

a. A parametarhralue structura both defines the requested information and furnishes

a return location. On entry into VDI Management, the parameter value is
insignificant and can be any value. When VDI Management has derived the

requested value, either by self inspection, calculation, or interrogating the
hardware, it puts the value into the appropriate parameter value block.

b. For vdGatStete frame, the apphcstion might pass

AX 3078 ; token number of vdGet8tete command

Bx 1 ; packat contains one paramatar

ES: DIIO1 23 ; token number of frame parameter

ES: DI141 Can be any value

On raturn, the values might be:

AX o .; command executed correctly

Bx 1 ; packet contains one paramatar

ES: DIIOI 23 ; token numbar of frame parametar

ES: DI[41 72345 : frama number 12345 is currently displayed

All valuea in the abova exemple use decimsl notation.

c. Applications should check AX snd assume that if an arror has occurred (AX +

O), any values returned in the packet are meaningless.

d. If the binary interface returns a pointer to a atring, the string is in upper case.

This is an arbitrary decision to maka return strings easier to parse and to make

bina~ and ASCII return strings consistent.

e. VDI Management may round parameter’valuas such aa PISY speeds. If so, VDI

Management changes the velues in the parameter packet to the actual values

used after rounding; subsequent queries return actual values instead of requested
values. Refer to the applicable service group appendix for specific information on
roundkrg of command parameter values.

5.1.5 Us ino the ASC II interfac~. This section explains how to use the ASCII

interfeca under MS-DOS, and,includes an explanation of command and response strings.

5.1.5.1 Genera I Drocaduu. To issue commanda 10 VDI Management via the ASCII

interface, applications use standard file 1/0 to communicate with a device drfver named

IVDEV. The exact method of communicating with tha driver depends on the programming

system. Application will typically teke the following steps to call VDI Manegament

through the ASCII interface:
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a. Format a command string specifying the required command and parameters.

b. Open the device drivar for writing.

c. Writs the command string to the device driver.”

d. Close the device driver.

e. Open the device driver for reading.

f. Read the response string from the devica driver.

9. Close the devica driver.

h. Parse the responsa string. If the string is ‘OK” or contains expected return
values, continua processing normally. If the string is ‘ERROR n... - where “n....
is an error number, take action to recover from the error.

5.1.5.2 co nfirmina tha ASCII interface. Applications that usa the ASCII interface
must be able to confirm that the interface and its associated device drivar, IVOEV, ara
properly installad. Simply verifying that IVDEV can be opened is insu~cient because some

languages may automatically create a file named “IVDEV- if it does not exist. Therefore,

an application should open the file, write a syinit command to it (see Appendix A) and read

the response string. Typical responsas are:

a. If the response string consists of the ASCII characters ‘OK- followed by CR/LF,

W@ was successful. The application should continua normally.

b. If tha rasponse string consists of ‘ERROR n...” whera ‘n... ” is an arror number
followad by CR/LF, the ASCII interface is installad, but.VOl Management could

not be initialized, indicating improper installation or improper usa of syinit. The

application should handle the error, probably by displaying an error message and
exiting.

c. If the function used to raad IVOEV returns a raad error or tha rasponse string

consists of anything othar than .OK- or ‘ERROR n..., - aither the device drivar is
not installed and the fila open function has creatad a bogus IVDEV fila, ar serious
problems axist with VDI Management. The application should exit with an error
message and. if nacessary, either delete the bogus file (preferred) or tell the user

that a bogus IVDEV file may hava bean created.

d. If IVDEV is not installed and a file of the same name is automatically created. it
will contain the string the application tried to write to the driver. If this happens,

“and IVDEV is then installed as a device driver, the bogus file cannot be deleted
from the command line because MS-OOS will assume it is supposed to delete

.
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the device driver, which is illegel. Therefore, the file must be deleted with the

device driver unloeded.

5.1.5.3 Commend strhws. A commend string is e series of prirsteble ASCII

characters terminated with a cerriage return (CR, ASCII ODH). The ASCII interface
diecards line feeds (LF, ASCII OAH) following the CR. The string starts. with e command
name typicslly followed by a paremeter list. Paragreph 5.2.3 gives detailed information on

formal commend string syntax and paremeter value data types. For example:

a. Assume an explication has initialized VDI Management and turned video on. To
play a videodisc segment stating st frame 1000 and ending at frame 2000, the

application could issue the command string “vdpfav from= 1000,to=2000 [CRl. -
vdplay is tha command nama. It corresponds to tha token number paased in the

AX register with the binary interface. The substrings from and to are paramater
Iabals used by VDI Management to determina which parameters are being
passed. Tha subatrings ‘1OOO. and ‘2000- are parameter valuas. Each value is

associated with the preceding label, so 1000 is the value of fzum and 2000 is the
value of to.

b. Because the string ends with CR, VDI Management can determine how many
parameters the application is passing by inspection. Urdika the binary interface,

tha ASCII interface does not require a parameter count.

5.1.5.4 Resoonse st rinas. Rasponse string contents from the ASCII interface depend
on tha nature of the command string. if tha command was correct and did not ask for

information, the response string is “OK-. If the corrimand asked for information, the ASCII

interface returns a series of comma-separated parameter values. If an, error occurred, the
response string consists of ‘ERROR- followed by a spaca, followed by the error number as

ASCII digits. All response strings end with CR/LF. For example, consider:

a. Issue the command: %dPlay from= 1000,to = 2000. ” If this executes correctly,
the ASCII interfaca returns ‘O K-. However, the command: ‘vdflay
from = 1000,from = 2000” generates the response string ‘ERROR 54” (Paramater

used mora than once].

b. If an application issues the command: ‘vmGetState tieval,glevel- which asks

about graphics and video fade levels, tha rasponse might be .255,200.. This

says that the video Iavel is 255 and the graphics Ieval is 200. Note thera is no
space following the comma that saparates these two raturn values.

c. All alpha characters returnad by the ASCII interface are upper case. This is an
arbitrary decision to maka return strings aasier to parse and consistent between
implementations.

5.1.6 Mixinrr AS Cll and binarv co mmandq. For a VDI Management module to be

compliant, it must furnish both the device driver and softwara intarrupt access methods,

I
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although both do not hava to be installad. If both mathode are loaded, VDI Management
ehoufd bahave correctfy whan an application mixes ASCII and binary commands. For

example, a wall bahaved VDI Management shoufd:

e. If an application iasuae syQueue on via the binary interface than iasuaa a aaries

of commands to tha davice driver, tha commanda issued via the driver ehould be

queuad correctly. Simileriy, an ASCII command and its binary counterpart should

bahave identically assuming both commands have tha ssme parameters available.

b. To conserva memory and enhance performance, applications that use only one
interface should claarly state whethar the ASCII or binary interface should ba

installed. Application vendors also should stete the amount of memory required
by the application after VDI management has bean loaded to alert users of any

potantial memory problems.

5.2 In rf~n. This saction discusses implementation datails for VDI
Management, and the ASCII and binary interfaces. It includas installation issues. operating

system requirements and reentrance issues, ASCII string and parameter value formats,
devica driver buffer behavior and communications modes, establishing the binary software
interrupt number, and binary data types and formats.

5.2.1 Installation issu~. Installation issues include tha. installation of VDI
Managamant and assigning logical device numbars at the time of installation. The following

paragraphs discuss these issues.

5.2.1.1 ~. Spacific methods of installing VDI
Management are outside the scopa of the ICW Portability Practices. VDI developers can

usa any appropriate method. Two possibilities ara terminate-and-stay- rasidant (TSR)

software, and software that takas arrapplicstion name as a command-lina parsmeter and

spawns the application (see 5.1 .6 b).

5.2.1.2 Loaical device numbers. Soma commands accept a logical davice numbar as
a parameter. Thesa include videodisc commands (sea Appandix C), which may be uaad on
systems with multiple videodisc players, and XY-input commands (sac Appandix D], which
may be used on systems with multiple XY-input devices.

5.2.1.2.1 Jklultide devices. Support for multipla devices within a service group is not
e com~$ance requirement. For example, if an integrated system supPorts only ona
videodisc playar, the VDI developer can implement a VDI Management module that
supports only one player as logical device numbar zaro, and ba compliant. To raquira VDI
support for multiple, unspecifkd devices would equata to establishing davice
intaroperability [aaa 4.3.1.1).

5.2.1 .2.2 p~. Whan logical device numbars are
allocatad, VDI Management lets users assign numbers to specific devices using an

22
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appropriate set up facility. Device numbers within a eewice group must be contiguous end
stert et zero, end:

a. VDI Management does not assume that any particular type of device within e

sewice group will be essigned any particular logical device number. For example,
if both PAL and NTSC videodisc plsyers are installed. VDI Management mskes no

assumptions about which type of pfayer is assigned logical device number zero,

and which is assignad number one.

b. Logical device numbers are separate for each sewice group. For example,
players can be essignad contiguous logical device numbers O through 15 starting
with zero. XY-input devices csn also be assigned contiguous logical device
numbers from O through 15 starting with zero. If there “is ona device in a service
group, then that device is assigned logical device number zero; if there are two

devices, they are assigned Iogicel device numbers zaro and one.

5.2.1 .2.3 Device maooing. Because of the renge of availeble physical devices snd

the need to furnish ongoing suPPort for existing applications, it is impossible to prescribe a
general way for applications to examina or change the devica number mapping. If an

application asks for the davice type and discovers a device that was not invented when
the application was written, it could not use this information while executing. However,

applications will often need to know the relationship betwaen lo@cal device riumbers and
the physical devices. Therefore, application authors must clearly stete eny requirements
for a particular device number mapping, so that users can set up VDI Management

appropriately. Mapping requirements include:

a. Assume, for example, that a eystem has two videodisc players. One plsyer

supports PAL end the other supports NTSC. These playare csn be mapped to
Iogicel devica numbers in exectly two wsys: the NTSC player can be installed as

device zero and the PAL playar as device one. or the PAL player as device zero
and the NTSC pleyer as davice one. An application that requires the NTSC playar

ba device zero cannot change the logical device numbering at run time.
Therefore, tha application developer must clearly inform the user that the NTSC

player must be instelled as devica zaro when the user installs VDI Management.

b. If an application naeds information about the mapping, it must have a machanism
for the usar to provida that information. Appropriate techniques include

command-fine parameters and files in application-specific formets. If necessaw.
well written applications should use an installation program that asks which
logical device number to use for eech peripheral. Well documented applications

should carefully explain what kinds of physical devices are expropriate for each
selection in the installation procadura.

For each service group that supports multiple devices, providing e setup facility
-L

c.
for users to assign logical devica numbers when VDI Management Ie Installed is a

compliance requirement (MIL-STD-1 379, Appandix D). Assigning contiguous
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device numbers starting with zero for each service group that supports multiple
devices is also a compliance requirement.

5.2.2 _tina svste m issu~. Operating system issues include basic operating
system requirements and considerations about the lack of reentrance undar MS-DOS. The

following paragraphs discuss these issuas.

5.2.2.1 Qp r “n~ irernent . To support the MS-DOS version of the ICW
Portability Practices, the operating system is MS-DOS version 2.0 or later, or a
functionally equivalent oparating system. Versions of MS-DOS prior to 2.0 cannot use

installable device drivers. Therefore, systems that cannot run MS-DOS 2.0 or later cannot

comply with the MS-DOS version of the portability practices regardless of the attached
ICW hardwara.

5.2.2.2 SP~ moliance. Developers may provide VDI
Management software that requires a specific version of MS-DOS. They should describe

this type of application as eithar “Compliant only whan used with MS-DOS version N.nn-
or, more often, ‘Compliant only when used with MS-DOS version N.nn or later. ” Such
VDI Management software should test the MS-DOS version number and decline to

execute if it is not supponed. Similarly, application authors may require a specific version
of MS-DOS. Therefore, users of ICW hardware and courseware should ensure that the

versions of MS-DOS, VDI Management, and courseware they purchasa are compatible.

5.2.2.3 MS-DOS reentrance limitations. At certain times – specifically when

MS-DOS has suspended processing a function request to sarvice an interrupt – programs
ara not allowad to call MS-DOS. Consider the tick chain. Approximately 18 times per

second, the operating system caIls all routines on the tick chain. Tick routines that call

MS-DOS must check the MS–DOS critical section flag to ensure that they do not call
MS-DOS at an inappropriate time. VDI developers should consider the following:

I a.

b.

c.

Typically, high-level programmers need not be concerned about such issues.

Unless a program includes interrupt handlers or tick routines, it will not have
control when MS-DOS cannot be called. If a programming system links an
interrupt automatically, the system’s design ensures that conflicts, are handled

correctly.

Programmers who simply call MS-DOS or BIOS functions using etandard
methods will not encounter problems. However, those who use tha tick chain or

change MS-DOS or BIOS interrupt vectors must deal with the lack of reentrance.

VDI Management assumes it can call MS-DOS after any call to tha binary
interfaca. Therefore, appficatirmz software should not call the bhza~ interface

whan it is unsaf a to call MS-DOS, or when a previous call to VDI Management
haa been interrupted. If an application installs interrupt handlers, it should also

provide mechanisms to ensure that VOI Management is called at appropriate

times only.
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5.2.2.4 packa aund rrra-r n. If VDI Management daas any background
pracassing auteida af application calla, it must ensure that MS-DOS ia called anly when it
is safa to do so. Also, the device drivar, which la Ioeded whhirr MS-DOS, must not be

called at those times whan it is unsafa to cell MS-DOS or when VDI Management has
been interrupted. In additiorx

e. VDI Management may naed to do some background processing, and the device

driver may have to do some work af its own to overcome reantrancy limitations.
For axample, assume an ASCII command uses the filing ayatem. WMrin a device

drfver, the MS-DOS filing system is already executing and may not be reentared.
If the davice driver or ita support routines must call MS-DOS, the requast should

be queued and issued after the driver has returned. One method for doing this
involves hooking intarrupt 21 H and executing the DOS cell immediately after

MS-DOS returns from the devica driver.

b. Oo not attempt to call the binary interface direcdy from within the device driver
because tha interface. in turn, calls VDI Management. VDI Management must

then be able to call MS-DOS.

5.2.3 ASCII interfac e issues. ASCII interface issues include ASCII text string
formats, parameter value formats, device driver buffer behavior, davice driver

communications modes, and using IOCTL functions.

5.2.3.1 ASCII strino formats. Command strings are simply tokens separated by
delimiters. Return strings consist of ‘OK-, ‘ERROR n...-, or comma-separated values.
The following paragraphs dascribe command and return string$ formats.

5.2.3.1.1 co remand stn“no tokens. A command string is a series of tokens,
sepa~ated by delimiters, and endhg with a CR [ASCII ODH). Tokens ara Strin9s of one Or

more printable characters. They include command names, parameter identifiers, and

parameter values. Command names consist of character in the ranges ‘A” to ‘Z. and

‘a” to “z,. Case is not significant. The command name ‘vdPlay - could, for exampla, be
supplied as ‘vdplay, - ‘VDPLAY, ” or even ‘Vdplay.. Parameter labels consist of

characters ‘A- to ‘Z”, .a” to “z.. and .1- and ‘2-. Again, casa is not significant.
Parameter velues consist of character in the ranges . a- to .Z-, . A- to . Z-, and -0. to

“9-, and the characters - + - and ‘-”.

5.2.3.1.2 Command st i a de limiters. Delimiters are the characters equals sign

(ASCII 3DH), space (ASCII 2~H), HT (ASCII 09 H), LF (ASCII OAH) and comma (ASCII
2CH). Redundant delimiters are ignored. They include ell leading delimiters, all trailing
delimiters between the last token and the CR, all trailing delimiters aftar tha CR. and any
instance of two or more adjacent delimiters.

5.2.3.1.3 co remand strinrr Ienqth. Command strings can be at most 255 characters

includhg the CR. Redundant delimiters and terminal LFs do not count towards the
255-character limit.
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5.2.3.1.4 M~ nds in on ring. Muftiple commands separated by CRS or

CR/LFs may be included in e single string and sent to the ASCII interface with a single
write operetion. The 255-character length limit not counting radundant delimiters applies

to the command awing aa a whole. If a string contains multiple commands, they all must
fit within the 255-character limit. In addition:

a. The responsa string for a multiple command atring will only contain the response

to the last command in that string. If an error occurs in a command other than

tha last command, VDI Management does not abofi later commanda in the string.

b. Using @hecM%or is the only way to detect an error occurring before the last

command in the string (see Appendix A, @hecM%or) Becausa the response

string contains tha response to the last command only, tha response will be lost
if a multiple command string contains a query command in any string position

except the Iaat.

5.2.3.1.5 ~esrso nse st rfnas. Response strings always end with the CR/LF pair. Most

response stringe are either ‘OK- on success, or “ERROR n.... on failure where n... ia an

error number. However, some commands requast parameter values. In this case:

a. If a string contains multiple values, each value is separated from the next by one

comma with no spaces. Rasponse strings contain no delimiters before the first
valua or batween the Iaat value and CR/LF.

b. Response atringa are limited to 255 characters including the terminal CR/LF.

Unlike command strings, the terminal LF counts toward the response string
Iangth limit.

5.2.3.2 ASCII etrino formel swttax. The formal syntax description for ASCII

command and response strings shown in Table 3 uses a notation derived from the Backus
Naur Form (BNF). This syntax uses the following rules:

a.

b.

c.

d.

e.

Angle brackets ( <> ) enclose items that are defined by the formal descriptions.

Vertical bars ( 1) separate seta of altarnativas-in deriving a valid command stfin9,

only one of the alternatives should be chosan.

Square brackets ([ 1) enclose optional items or sets of items. Their praaence or
absance does not affect a string’a validity.

Spaces separate sats of required items that should occur in the given order.

The ‘:=. sign means ‘consists of. - Tha item on the left of ‘:= ‘“ conaiats of the
definition on the right.
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f. The strings “equals-, ‘space-, ‘HT-, - LF-, and ‘comma” are delimiters and
atand for tha indicated characters.

9. “CR. is a terminator and standa for the indicatad character.

h. ‘CR/LF- indicates tha two characters carriage raturn and line feed.

i. Items in quotes (- “) ara string Iiterals and stand for thamsalves.

5.2.3.3 ~SCl I oaramate r value forrna~. ASCII intarface paramater values include

numeric parameters, decimal integer represantations of bit fields, and text. Their formats
ara discussed balow.

5.2.3.3.1 Interrers. Numeric parameters include davica nu”mbars, mode numbers,

time periods, and error numbers. These ara passad in decimal integer format, which is
defined es an optional sign (.+ - or .--) followad by a string of dacimal digits.

5.2.3.3.2 Bit fields. A bit tield ia represented as an unsigned decimal intagar. The
integer is the sum of the bit values in tha field. For example, the support value returned

by ayGetState ia derived by treating the Boolaan supported/not supported values as
elements in a bit field. In addition:

a. Tabla 4 lists tha dacimal numbars returned for .tha different servica groups. The
value of the bit field is the sum of tha valuas for each group. The system (SY)
group is always present if VDI Management is working.

b. Assuma a systam supports vm and vd, but not xy, da, or am commands. The

ayGetState raturn value is 1 + 2 + 4 or decimal 7. If the sy, vm, vd. and xy
command service groups ara supported, tha return value is 15.

5.2.3.3.3 ASCII text. Soma return strings for quary parameters includa values other

than numbers. These strings consist of at most upper-casa alpha characters, decimal

digits, commas, and a sign ( + or -).

5.2.3.4 ~evic e driver buffer behavior. Tha way in which the device drivar buffers
charactar strings must be compatible across differant versions of MS-DOS. When the

driver loads, it allocates a command buffer and a rasbonae buffer of 255 bytes each. At
start-up. tha command buffer is empty and the responsa buffer contains tha atring
.ERROR 19- (Device driver read bafora write]. If an application tries to raad tha driver

bafore writing to it, the application reads this string. Tkris applies only to the first tima an”

application accassas the drfvar after boot time. The rasponsa buffer is not automatically
raset to .ERROR 19- after an application exits. Also consider that:

a. When the driver Iaads a character from the DOS transfer buffer, tha driver chacks.

to see if it is a redundant delimiter, an LF, or a CR. If it is neither, the driver

simply stores tha charactar and returns. If it is a redundant delimitar or an LF,
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the driver discards the charecter and returna. If it ia a CR, the drivar and VDI
Management process the contents of the command buffer. The driver then either
returns control to the application. or processes any additional character that are

being written to it. (Note that multiple commands may be included in a aingla

write operation.)

When MS-DOS tries to read a character from the driver. the driver checks the
response buffer. If the buffer contains characters. the driver returns the first

character and delatea it from the buffer. If the buffer ia empty, tha driver returns

end Of file (EOF, ASCII 1AH under MS-DOS).

Some programming languages internally buffer device driver writes and do not
furnish a way to flush the buffer other than closing the file to which it is

attached. Users of such languages must be able to force a write to the driver

without losing the response to the forced write. Therefore. closing and
reopening the drivar empties the commsnd buffer but does not change the

contents of the rasponse buffer.

If one application ends and a new application starts, the drivar does not flush the

response buffer until it receives a CR. Therefore, an application should not read

the buffer before writing at least one command or it may read an invalid response
left by ,the previous application.

If an application writea a command longer than 255 characters, the driver

discards the command by clearing the buffer and ignoring additional characters
up to the next CR. The driver then isauea ‘ERROR 17- (Command too long).

5.2.3.5 Device driver function and mode co nsideratiorw. Devica drivers fall into two

categories: block device drivera and character davice drivers. VDI ASCII interface ddvars

will typically be implemented aa character device drivers. Sevaral issues must be

considered in the implementation and use of character device drivers. These include the
use of device driver specific functions, the use of interrupt (l NT) 21 H file functions. and
ASCII (cooked) and binary (raw) driver 1/0 modes. The following paragraphs discuss these
issues to help VDI implamentera address tham consistently. However, a detailed

explanation of device driver implementation is beyond the scope of this handbook. ‘

5.2.3.5.1 pevice drfver soec ific functions. Device drivers communicate with MS-

DOS using a apacial interface with two entry points: the strategy routine and tha interrupt
routine. These routines use a special set of MS-DOS device driver interrupt functions:

interrupts 00H through 10H, 13H, 17H, and 18H ara used for communications betwean

‘ Several excellent references exist on device “drivers and general MS-DOS

programming. One such reference is: DUNCAN, Ray. ‘Advancad MS-DOS Programming”,

2nd Edition (see 2.2). ,

.
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MS-DOS and the device driver. These device driver specific functions ere not interrupt
21 H functions.

5.2.3.5.2 Device driver function imnlementat ion. Developers must make several
choicaa about which device driver functions to actually implament as opposed to @reply

supporting the ftmction call without implementing the function. Function call supPort
without implementation is done by sem”ng tha dona flag in the status header, and

raturning. The vareion of MS-DOS and the drivar type (cherecter) datarmine which device

driver functions must be supported without implamentetion, which must actually be
implemented, and which are optional.

1. 5.2.3 .5.2.1 MS-DOS version 2.0 and hiaher. Device driver functions 00H to OCH

must be sumorted. Functions 00H, 04H to 08H. OAH, end OBH should be imrrlemented.

I Implementation of functions 03H and OCH is optional. Functions 01 H, 02H, and 09H

SPPh ofrh to block davice drivers: these should be euppor&ed, but not implemented.

5.2.3 .5.2.2 PAS-DOS versions 3.0 and 3. 1. Suppofi and implementation
requirements are the same as those for version 2.0 and highar, except that functions

ODH, OEH, and 10H may optionally be implemented for varsiona 3.0 and 3.1. Function

OFH applias only to block device drivars: it should be supponed, but not implemented.

5.2.3 .5.2.3 MS-DOS version 3.2 e nd Mabel. Suppon and implementation

I raquiramants are the same aa those requirad of version 2.0 and higher, except that

functions ODH, OEH, 10H, and 13H may optionally be implemental. Functions OFH, 17H,
and 18H only apply to block device drivers: thase should be supponed, but not
implamentad.

5.2.3.5.3 Cooked and raw 1/0 modes. The device driver must suppoti both ASCII

(cooked) mode and binary (raw) mode. SuPport of both modas ia a compliance
requirement. Application authors may freely use INT 21 H; function 44H, subfunction 1 to

switch between these modes.

5.2.3.5.4 Driver comrrlianc~. Any device driver that meets the criteria listed in

5.2.3.5.2 and 5.2.3.5.3 is compliant. Device driver functions listed as optional are not
required. Howavar, if a device driver usas devica driver functions that ara supponed only

by MS-DOS version 3.0 or highar, or MS-DOS version 3.2 and higher, the implementation
should clearly state the version of MS-DOS requirad.

5.2.3.5.5 Jrrterruot 21H f de functions. Application authors should note that MS-DOS
interrupt 21 H aupporta two classes of tile functions. One class manipulates files with tile
handlaa; tha othar uses file control blocks. Only the read/write functions that use handles
work with device drivars.

5.2.4 Binarv interface issueS. 8inary interfaca issuas includa establishing which

software interrupt will be used and parameter value formats.
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5.2.4.1 - the software inte rruw. The binsry interfece softwara interrupt is, e

user Interrupt in the rerwe 60Ji through 66H. The defauft is Interrupt 60H. When VDI
Management loads, it chacka the environment spaca for fha variabla IVINT. Tha varfabla
valua is a two-charactar string raprasenting a value 60H through 66H, and:

a. Tha varfabla is sat with a command line in tha sutoexac.bat file: for exampla:

‘sat IVINT = 66-. If the variabla is sat, VDI Management loads its intarrupt

handler at tha specified vector. If the variabla is not sat, tha handlar is loaded at

vactor 60H. If the variabla valua ia invalid, VDI Management declines to axacute
and raturns “ERROR 165- (Invalid interrupt numbar).

b. When an application starts, it also chacks for IVINT. If tha variable is prasant,

tha application uses the specified softwara intarrupt. If IVINT is not present, the

application uses tha default. (Note that assuming an application has verified the
binary intarfaca signature, the application need not verify the interrupt number for
validity. If tha number is invalid, VDI Management will not load].

5.2.4.2 6i~. Binary parameter valuas include integars, bit

fialds, strings, pointers, and color arrays. These formats are described below.

5.2.4.2.1 ~. Integer quantities are passed aa 32-bit, 2’s complacent, signed
numbers, in tha range of -2.147,4 B3,648 through + 2.147 .4 B3,647. This ia consistent

with most high4avel programming languages. Examplas of integers include devica

numbers, graphics mode numbers, arror numbars, speeds, and timas.

5.2.4.2.2 Bit fields. 8it fields ara best viewed es 32 individual bits that can each

take a valua of O or 1. Spacific bits in a field correspond to spacific items of information

that can have only two states -- ona or zaro: thase statas correspond to on or off, true or
false, or presant or absent. Additionally:

a. Table 5 lists bits in the bit fiald raturnad by ayGetState. This function sats bits

according to which sarvica groups are present in a VDI Management installation.
Note that the system (sy) group ie always present if VDI Management is working.

b. If, for example, the VDI implementation supports vm and vd commands, but not

XY, da. or am the Iaast significant byte raturnad by ayGatStete is 00000111 B or
07H. Refer to Saction 60 of Appendix I for a code fragment showing how to
analyze bit fields.

5.2.4.2.3 Pointers. For MS–DOS, pointars follow standard far-pointer format. Tha
most significant 16 bits of the pointer contain the segment addrass; the least eignificarit
16 bits contain tha off sat within the segmant. This is tha format used by tha majority of

MS-DOS compilers, such as Microsoft C and JPI TopSpaed Modula-2.

5.2.4.2.4 M. Strings raturned via the binary interface are passed by referance

via far pointers. In addition:
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a. Tha raturn value ia a fer pointer to an ASCII string of up to 255 printable

character followed by e NULL character (OOH). Alphabetical charactara in tha
raturn atring are uppar case.

b. VDI Management allocates memory to hold return etrings. An application should
not changa this memory avan though it knowa tha string’s addrass. Otherwise,

dire consequences may rasult.

5.2.4.2.5 GOIor arrava. The vmGetPaletta and vmSetPalatte commands use arrays
containing palatta information. These arrays are passed by referenca via far pointers. Tha
parameter packet contains thraa parameters; a logical color paramater, a length psrameter,
and an array address paramater.

5.2.4 .2.5.1 Arrzw Daramete r. Tha army paramater value is a far pointer to a memory

block containing an array of palatte colors. Each palane color valua is a 32-trit structure
containing four 1 -byta values describad as follows:

a. Byta O, the least significant byte, rapresents B(lue);

b. Byte 1 represents G(reen);

c. Byta 2 reprasenta R(ed); and

d. Byta 3, the most significant byte, is raservad and must be sat to zero. VDI
Management raturns ‘ERROR 51- [Paramater vahra invalid or out of range) if the

rasarvad byta is not zaro.

5.2.4 .2.5.2 Lenoth and cofor oa rametarS. Tha tangth parameter is tha number of

32-bit structural in the color array. The cotor paramater is the logical color number to
which the frrst palene color structura is assigned. The sacond palane color structura is

assigned to the next contiguous logical color number; the third structure to the third logical
color; and so on up to length logical colors. Assume a parameter packat contains logical

color =4, length= 3, and array= 3000:0820. The array mamory block is interpreted as:

3000:0820.. 32-lzit word for Iogicsl color 4,

3000:0824 -- 32-bit word for logical color 5
3000:0828 -- 32-bit word for logical color 6

5.3 Command a dn naramate r su mmaria~. This saction includes summary tables of

the commands and paramatars for both tha ASCII and binary interfaces with tokan
numbers for the bhrary interface. The commands and parameters summarized in this

saction form tha basis of the ICW Portability Practicas. Detailed information on the
specific servica group commands is provided in Appendixes A (SY commands), B (vm

commands], C (vd commands), and D (xy-input commands). The digital audio (da) and
audio managamant (am) command sate ara asaignad for future compatibility, but have not
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been defined yet. Appendixes E end F are reserved for the da end sm service groups.
These command sets will be included after the IMA defines them.

5.3.1 G!2mmen nam nd token numbers. The binery interface uses token
numbers instead of command names. Thesa numbers m“ap directfy to ASCII command

name equivalents in tarme of definition and functionality. To assign binary tokan numbars,
each ASCII command name is first d!vided into a service group prefix, such as ‘ay. or

‘vm,. and a command word, such as ‘GetState” or ‘Init. ”

5.3.1.1 Service arouD mefix values. Table 6 lists the prefix value of each service

group. Aa the tabfa shows, service group prefixes have valuea that ara multiplas of 1024

(0400 H). TMs has the advantages of leaving room for Ioglcally”grouping additional
commands as tha portability practices evolve, and allowing the determination of which

sarvice group a tokan number is in with a single shift right and compare oparation.

5.3.1.2 ~ ommand word valuas. Table 7 lists the value for aach command word.
Commanda words are numbered 1-20 in alphabetical order. However, because the
numbers must be ‘cast in stone” for backwards compatibility, new words will be

appended to the list and the correspondence of alphabetical order to numeric order will not
be maintained as the portability practices evolve. This approach offers the advantages of

the ability to datermine the command word by simply subtracting the service group value

and looking up the word, and the increased efficiency of contiguous numbers in a lookup
tabla.

5.3.1.3 m i~~ rvi r reman name values. Table 8 lists

complata ASCII command names and their binary token numbars organizad by servic,a
group. Each40kan number is tha sum of the sewice-group prefix value and tha command

word value. For some commands, this offers the advantage of deriving token numbers

from different prefixas that use the same command word. For axampla:

a. Using the C language, a series of #define statements might include:

#define SY 1024
#define VM 2048

#dafine INIT 7

Than, tha tokan number for syinit and vdlnit could be ttarived with:

#define SYINITSY + INIT

#defina VDINITVD + INIT

b. Table 8alsoindcatas whather thecommands arecoreor attended. Core

commanda must beimplemanted fora givansanrice group to becomphant (MIL-
“sTD-13791. Extended coqrmands araoptional andshouJd beconaidered
nonpofiable unlassan application is written to usetham if present and handle

their absenca.
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5.3.2 ~. Parameter numbers are contiguous

starting witft one. The majority of parameter token numbera mapto ASCll parameter
namaa. Howaver, some tine~paramatar numbers auchaaamay andlen@hava no ASCll

equivalent. In addition:

a. Table 9tiataparamater names andtheir Mna~token numbera. Parametera are
numbered 1 through 67 in alphabetical order. However, becauae the numbers
muatbe “caatinatona- for backwards compatibility, newparameters will be

appended to the list and the correspondence of alphabetical order to numeric
order will not ba maintained as the portability practicas evolve.

b. Tabla9also indicates whether the parametera arecora or extended. Core

parameter for a given command must be implemented for compliance (MIL-STD-
1379). Extended parameters areoptional andshould reconsidered non-ponable

unless an application ia written to usa them if presant and also handle their
absence.

5.3.3 svste m[av) Commands. System commands [sy)are those that relste to the

ovarall VDI Management system software operation. sycommands are discussed in datail
in Appendix Atothia handbook.

5.3.4 Visual Manaoe ment (vm) com mandq. This serias of commands relata to the

visual management (vm) of the display screen., vm commands control graphics and video

displaya, visual signal routing, and video and graphics modes. The vrn commands ere

addrassed more fully in Appendix B.

5.3.5 Videodisc (vd) co remands. Videodisc (vd) commands are thosa used to control

videodisc playars. vd commands are used to initialize, quary, and control videodisc plsyers

connected to the system. vd commands are discussed further in Appendix C of this
handbook.

5.3.6 XY-lnout [xv) c ommanda. Appendix D of this handbook contains the detailed

information necessary for proper implementation of the xy-input commands. XY

commands provida a uniform way to obtain information from these devices and define
coordinate spaces. These commends relate to XY-input devices, such as mice,

touchscraena and light pans.

5.3.7 Diaital audio (da) co remands. Appendix E af this handbook is reserved for the

da command act. The ICW Portability Practices necessary to support and implement this
service group will be added when requirements are dafined. ”

5.3.8 Audio m anaoement [am) c ommands. Appendix F of this handbook is reserved

for the am command act. The ICW Portability Practices necessary to support and
implement this servica group will be added when requirements are defined.
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5.4 QmgbLcs defeu t DOS t onsI
. .

To ensure compatibility between the ICW device, and

the softwara Intarfaca and co~mand protocols. tha activa.graphics disday for a 9ivan ICW

epptication should alwaya have tha sama position ralativa to tha activa vidao and be of tha
same size. Procaduras for determining tha siza and position of tha application grephice
ralativa to tha activa vidao ara providad in Appendix G.

5.5 Error handling. Error hendling protocole ere eetebliehed to eupport

implementation of tha ICW Portability Practices. When an application issuas a command,
VDI Menegement may not ba abla to axecuta tha command or raturn the requeeted
information. Whan this occurs, soma form of error identification is required.

5.5.1 Ge neral in formeti on. The ASCII interfece returns errors es responsa etrings

consisting of the word ‘ERROR” followed by a spaca and tha error number. For axemple,
‘ERROR 49” signsle that e command includad insufficient parameters. The binary

interface returns arror numbers in the microprocessor’s AX register on raturn from tha

software interrupt (AX = O indicates succass).

5.5.1.1 Error codes. Some VDI Management implamantations may not usa all the

error codes. For example, a system thet does not use the MS-DOS filing system probebly
would not use the filing-system error codes. Filing-system error codes are included,

however, for usa by futura digital audio commends. Regardless of current error hendling

requirement, implementors should try to ba completa and atiould not omit arror codas

simply for convenience.

5.5.1.2 Error messa~. VOI Management implementations may supply textual error

messages (see ayErrorMsg in Appendix A). Although this is not a compliance requirement,
if an implementation does support taxtual arror rnesssges,it must use the aumma~
massagas (axcluding tha parfod) givan in Appandix H.

5.5.1.3 Error recovery. VDI Management should try to recover before returning an

error response to tha application. For example, if a communications error occurs, VDI

Management should return an arror only after repeated retries have failed. However, VDI
Management cannot handle the error of a user forgetting to install VOI Management or the

incorract intarface being used by an application. Applications should guard againet this by

confirming that VDI Managamant and tha propar interfaca ara installed (see 5.1.4.2 and

5.1 .5.2).

5.5.2 Error Listings. Error codaa and summary messages ara provided in Appendix H

of this handbook. An explanation of circumstances which, should invoka spacific arror
codes is also providad.

5.6 Adic ation oroarammino examrzle$. Appendix I contains several brief

programming examples that usa tha ASCII and binary interfaces. The examplas ara
‘intanded to furnish a starting point for programmers. Thay ara not intended to be overly

sophisticated or complate. That would require details beyond the scopa of this handbook.
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6. NOTES

6.1 Intended use. This handbook is intended to be used in conjunction with MIL-

STD-1 379 for implementation of the ICW software interfaca and command raquiraments

established for military training programs. It is deeignad to aid manufacturara and ICW
devalopars in the implamantation of ICW portability practicas outfined herein which
support application of ICW portability protocols in DoD military training programs.

6.2 ~ect ta m (kevr word 1 listin~.

Application
Array
ASCII interface

Audio management (am) service group
Sinary interfaca

Command string

Core command
Core parameter
Digital audio (da) sewice group
Extended command

Extandad paramater

ICW Portability Practices

IMA Recommended Practices
Paramater packet
Reaponsa string

Service group

System (ay) sewica group
Token numbers

VDI managamant
Videodisc [vd) service’ group
Virtual device interface (VDI)

Visual management (vm) sewice group

XY-input (xy) sarvice group
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TABLE 1. lBM-comnat ible a ranhics mo de~.

Mda ‘ Owdr+y
Idedruw TYPO Cc4a9 mods ~’

0.1 Text 40 X 25 16 Yes CGA, EGA, VGA

2,3 Text 80 X 25 16 Yes CGA, EGA, VGA

4,5 Graphics 320 x 200 4 Yes CGA, EGA, VGA

6 Graphics 640 x 200 2 Yes CGA, EGA, VGA

7 Text 80 X 25 Mono No EGA, VGA

13 Graphics 320 X 200 16 Yas EGA, VGA

14 Graphics 640 x 200 16 Yea EGA, VGA

15 Graphics 640 X 350 Mono No EGA, VGA

16 Graphics 640 X 350 16 No EGA, VGA

17 Graphics 640 X 480 2 Yes VGA

18 Graphics 640 X 480 16 Yes VGA

19 Graphics 320 X 200 256 Yas VGA
d

‘ Does not includemwles exclusiveto the laM PCjr and intem.d alOS mules.
‘ CGA = color WWhics adapter, EGA = anhmced graphicsadapter, and VGA = video graphicsarray.

TABLE 2. Paramet er block Iavout.

I Address Contenta

ES: DIIO1 Paramater 1 token number

ES: DI [4] Parametar 1 value

ES: DIIB1 Paramater 2 tokan numbar

ES: DIICI Paramatar 2 value

ES: DI[1O] Parameter 3 tokan number

ES: DI[14] Parameter 3 value

1-
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TABLE 3. Formal svntax for ASCII com mand ad rasoo nsa at-.

< comm.nd sting > := [< dofirnhsrfig> I <command ..mo > l<pammtt.r .fritw >1 [< ddlrnlfar dtw>l CR’

<r*9p01m. Mlfng > :. -OK-c%lf I -ERROR- ●p.- <di@r ●ine> CRAF I <mufr COing>mw

<p.r.~%.r .0+.0> :- < p.r.~t*f > I <p.r*~t.r> <pw~~~r .QfW >

<p.rarlmt.t> :- <d.lhnh.t .trftw > <pamnn:.r Id> [<dollmltw dng > <p.r.nntm valu. >1’

<p.ranntw Id> := clmmr cuing> I < kfr.r .Ufng > c digh mrfng>’

<command narn. > : = <Ierwr *wing>‘

cr..uh string>‘ : = c par.m.t.r WalUO> I < PMWTW1.Vvn~ > =mma < ma~ ~fis >

<p.r.~t., vat.. > : = <kt.r suing> I <numbar> I <fii..ms > I <ho. sting> I <word .tring > I < pftntabla .trlng >

c d.limit.r .VIIW > := c dolimh.r > I < d.limhor > cddimltor string>‘

<word .ting > : = < I.n.r swing> I CIOtt.r string> spa- < word ●trina>

< print.bla .ting > : = Cpti.1.bh > I <print.bla > <printabh cfrhg >

< Ian.. .trino > :.= cleft., > I cht.r> cl.n.. .trhg>

<“umber> : = [c sign> I < d!gh .Wi”g >

< digit .trin~ > : = c di@! > I <dicit > <dicit ●ine >

Ch.x #tring> := Ch.x di~it> I <hax dl~lt> <ha. ceing>

( < file “am. > := cl.gd file nam. ●trkngr- CQ.r.fhw .ym.m >

< ddimil.r > ,= .q.al. I .Parm I UT I commaI LF

< printabh > ,- <print.bl* =h.r.~., ~ =mp.l*r ~.d *. iw~~nt VDI Manao*m*nt. b.1 mav not b. .Pa=.
b..kapaw, comma, CR, LF. or H7>

< Ian., > :- 'A-l -B-l -C-l -D-l" E-l-F- l-Q-l "H-l -l-l -J-l -K-l -L-l -M-l -N-l -O-l" P-l-O- l-R"l-S-l -T-l -U-l-V-
l-w-l -X-l -V-l -Z-l -a-l -b-l. c-l-d-l -.-l -f-l -a"l-h.l-i-l -l-l -k-l -l-l. m-l-. -l". -l-P-l q-l", -[.*-l-l-
I -u-l-v-l-w-l-x-l-y-l-,-l

< digit> :- ‘0-1 -1-1 -2-1 -3.1 -4-1 -5-1 -6.1”7-1-S”1”9-

c hex dtgit> ,= 'O-l -1-l -2-l -3-l -4-l -5-l -6"1-7- l-8-l -9-l -A-l -a.l-C" l-D-l -E-l -F-l -.-l -b-l -c"l. d-l-o- l-f-

<’10”> ,= -+”l ---

R.d.. dam d.lirdt.m t. . < d.lim.t.r string> . .. ignar.d .nd .hdl not count tow.rd Icngth limit for <command .Irino >..

, This is .01 a compl.te dafi.ili.n. 71w iterm on ffm Id! cm rak. m ● Iknhad rangb of v.I.*s.

, Alpha character.. Ir present, in Cresuii ●ri.g >. .hnll be timh.d to upper ca8*.

NOTE 7fw formal &aaiptic.n above omim th. 2S5-.=harac1wIimh fe+ command ●nd r.sp.n.. string.. ;nd !h@ .quival.my .1 lower and
upp. r . . . . i. .mmmmd strings.
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TABLE 4. /ViCll bit fi~.

Decimal value returned by
Service Group ayGetStete

Systsm hw) I 1

n Visual Meneaernent (vm) I 2 II

Vidsodisc (vd) 4

XY-input (XY) 8“

Digitsl eudio (da) ‘ 16

Audio menenemsnt (sin) ‘ I 32

‘ Currentlynot defined. Inciudedfor future cunpatibility.

TA8LE 5. Binaw bit field values.

Service wouu ~

Systsm lay) ! 00000001 ! 01
I

Visusl Msnagemsnt (vml 00000010 I 02

Vidaodisc (vd) 00000100 04 I
II XY-lnout [xv) I 00001000 I 08 #

Digitsl Audio (da) ‘ 00010000 16

Audio Management (am) ‘ 00100000 32

‘ CumntlV not defined. Indudad fw future ~w.
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TABLE 6. Se rvice aroufI orefix values for t he binaw interfa~.

.

.

Sanfice group prefix Vadue (Decimal) Value (Hexadecimal)

SY 1024 0400

vm 204S 0800

vd 3072 Ocoo

W 4096 1000

da ‘ 5120 1400

am 1 6144 1 Soo

‘ Currently not defined. fncludsdfo, future conwatibifity.

1,

I

(
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TABLE 7. Comma nd word valuas for the bina rv interf ace.

V* (Dechdl v&e
ASCE Nm (Haxdechd)

Chedha 1 01

hlmsg 2 02

F& 3 03

G- 4 04

GatPdette 5 05

Getsteta 6 06

bit 7 07

PauTlml 8 08

Plm 9“ 09

Dueue 10 OA

Sam 11 I OB I
~ 12 Oc

set 13 OD

6eiGr@ics 14 OE

Set?dene 15 OF

%r-lm’n 16 70

Seardao 17 I 11

Stq 18 12

sria I 19 13

step 20 I 14

40
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TABLE B. ASCII ~nd na me eu~.

A3a — I T&uI ~ (&dadI I T&~ O~MI TnM

sv-m

1026 0401 COm

1026 0402 Exwnd.d

*S- 1030 040a cm

* 1031 0407 Cw.

~ 1034 040A core

*mp 1044 0414 Cor.

---

DIW& 2051 0803 con

&tP&Em 2053 0805 cam

MS- 2054 oeoe core

- 2055 0607 corm

2062 080E cot.

Wmeastitm 2063 oeoF COI*

nn301TM 2064 0810 Cm.

Wln3dVii 2065 0811 COI*

Wd90Ni9-

&taImm 307e Ocoa CW*

V&dl 3079 0C07 c.,.

*-TIN 3080 OC08 cot.

- 3081 ocoe Cor.

Vd3Gm 3oe3 ocoe corm

~ 3oe4 Ococ Cor.

Wd3d 3085 Ocoo Cor.

~w 3090 0C12 ca*

&d2 3091 0C13 C&

my9m4c0-

tim 4100 1004 Corm

*S- 4102 1006 core

* 4103 1007 Corm
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TABLE 9. A Summaw 0f naramater Iabela includino thaw token numbe r~.

,

~a Tc&m Tc&m ~- T- ~= T*M Tti

- ~ ~ - = ~ - ~ ~
1~) old ld8chm Ehul (dach@l Olul

●my 1 01 from 24 la tsourcas 4a 2E

●udlol 2 02 0 26 19 time 47 2F

●udii2 3 03 gbvd 2a 1A to 4a 30

b 4 04 gnmd. 27 la trnns.ohr 49 31

hurt.ans E 05 horzpix 2a lC Wtpix 60 32

Cdbpkq ‘ e 06 Idxdbpbly 29 lD video 51 33

chapwr‘ 7 07 Iw.r 30 lE “1.”.1 52 34

Clur a oa hngrh 31 lF vmorb 53 35

cob, a 09 Iogcobn 32 20 wah 54 3e

command 10 OA mfgname 33 21 width ‘ 55 37

cursor ‘ 11 oa mfqv*r 34 22 xmax 56 3a

dmfdevbe 12 Oc motbn 35 23 xmaxclip 57 39

d. fsourca 13 OD physcobra 36 24 xmin 5a 3A

d.vi.. 14 OE pmsg 37 25 xminclii 59 3B

dbmtbn 15 OF r 3a 26 xoffset eo 3C

dbctyp* 1s 10 r*m0t9 ‘ 39 27 Xps 01 30

dl.val 17 11 sp.ad 40 2a ymax 62 3E

door ‘ la 12 spin 41 29 ymox.lip a3 3F

●mufatbn 19 13 8tat* 42 2A ymin e4 40

●nabla 20 34 support 43 2a yminclip e5 41

●mlo 21 15 tburrons 44 2C yoff set 66 42

●xecur* 22 la tdevices 45 2D ypos a7 43

tram. 23 17

~ C.trmtly usad only ● s .n .xtmdod puuntiw b fh. vd smvbm group.
‘ Curr.mly used only .s ●n ●xt.?dd parammw h tha xv •~ba OMUP.
‘ Cumantly usuf O.W as an ●xtandad paramtiu in lh. vm smvica group.
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APPENDIX A

I ,’

SYSTEM (w) COMMANDS
FOR ICW PORTABILITY

10. SCOPE

10.1 -. This appandix describes commands that relate to overall VDI software

operation. Thasa commands initialize tha basic ICW ayatem (but not other service groups),
obtain specific information about system software and its configuration, retrieve error
information, queue commanda for subsequent axecution, and free. reaourcas when the VDI

software ia not in use. Table A-1 lists the commands covered in this section, their tokan
numbers, and their types.

10.2 ADDtiCatiOII cruidance. This appandix is written to support implementation of the

software interface and command requirements prescribed by MlL-STD-l 379, Appendix D
that relate to overall software operation in ICW application. Each of the w commands
listed in Table A-1 is dascribed in a separate section of this appendix, beginning with

Section 30, syCheckError command.

10.2.1 Terms. abbreviations. and acronvms used in this aoo endix. Key terms,

abbreviations, and acronyms used in this appendix are definad as specified in Section 3 of
tha baaic handbook.

20. APPUCABLE DOCUMENTS.

20.1 Government documents.

20.1.1 Specifications. standards, and handbookq. The following specifications,

standards, and handbooks form a part of this appandix to the axtent apacifred herein.

STANDARD

MILITARY

MlL-STD-l 379 Military .Training Programs

(Unless otherwise specified, copies of military specifications, standards end
handbooks are available from the Standardization Documents Order Desk, Building 4D,
700 Robbins Avenue, Philadelphia, PA 19111 -5094.)

20.2 Non-Government Dublications. Tha following documants form a part of this

document to the extent specified herain.

A-1
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INTERACTIVE MULTIMEDIA ASSOCIATION (lMA)

Recommended Prectices for Multimedia Portability, (MS-DOS Based
Syetems), Releasa R 1.1

INTERACTIVE VIDEO INDUSTRY ASSOCIATION (IVIA) (now the IMA)

Recommended Practices for Interactive Video Portability (Wortin9
Document), Releaae R 1.0

(Application for copies of the lMA/lVIA documanta should be addressed to the
Interactive Multimedia Association (IMA), 3 Church Chcle, Suite 800, Annapolis, MD

21401 -1933.)

(Non-Government standards and other publications are normallY available from the

organizations that prapare or distribute the documents. These documents also may be

available in or through libraries or othar informational senfices.)

A-2
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30. ayCheckError COMMAND

(-

30.1 @CheckError command summary. eyCheckError ia a core command having a
binary tokan number of 1025 decimal. syCheckErm r returns the numbw of tha Iaat error

detected by VDI Management, if prasent, and the command and logical device number that

causad the arror. syCheckError than claara this error information.

30.2 Dascrbtion. VDI Management may detect arrora that do not occur in immediate
response to application commands. Such arrora may occur, for example, after playar
motion commands, fade and dissolva commands, quaued commands, and others that

axacute over time hava been accapted. ayCheckError is provided to detect these types of

errors, although it will return tha last error regardless of the error’s cause. For axample:

a.

b.

c.

d.

30..

Assuma a player accepts a valid vdPlay command without a wait modifier Isee
Appendix C). VDI Management will return succass immediately (-OK- for the
ASCII interface, AX = O for the binary interface). If the player then fails during

tha specified motion sequence, an error state exists. syCheckError determines if
such a situation has arisen and, if so, returns the arror.

Similarly, if a fada is successfully initiated and subsequently fails, an unreported
error rasults.

A queued command may cause an error although eYOueue execute was

successful. eyChecld%or raturns tha error resulting from tha queued command.
This is the only way to datect an error resulting from a queued command.

If an ASCII command string contains multiple commands (see 5.2.3.1 .4) and a

command other than tha last command in tha stringcausas as error,
syCheckError is tha only way to detect that error.

3 Imolementation. While actual implemantations may vary in tha way they store
and translate the information naeded by eyCheckEmor, in thaory VDI Management
maintains four buffers for raturning error information: the response buffer, the check error

buffer, the check command buffer. and the check device buffer. The contents of these
buffers (or the translations thereof) dapend on which interfaca is used.

30.3.1 ASCII interfacf+ Buffer contanta using tha ASCII interfaca ara as follows:

a. The response buffer contains the return string for the current command, in this

case syCheckError.

b. The check errno buffer contains tha error number as ‘n... ” of the most recent

error caused by any command. If no arror has occurred or the buffer has been

cleared, the buffer content is zero (0).

A-3
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c. The check commend buffer containa tha neme of tha commend that cauaed the

error. If no arror haa occurrad or the buffar fzee been cleared. the contante are
‘OK-.

d. The chack device buffar containa the logical davice numbar of ‘the device that

cauaed the last arror, or .-1- if no error haa occrzrrad or the buffer haa baan
cleared. (Note that .-1. ia returned becauae zaro ia a valid logical davice number.)

30.3.2 Binarv interfece. When the application uses the binary interface, buffer

contents should be the following:

a. Tha response buffer contains the value to be returned in the AX register for the

current command, in this cssa ~.

b. The check errno buffer contains the error number of tha most recent error caused
by any command. The buffer contains zero (0) if no error has occurred or the

buffar has been cleared.

c. The check command buffer contains the token number of the command that

causad the error, or zero if no error haa occurred or the buffer has been cleared.

d. The check devica buffer conteins the logical device number of tha device that
caused the last error, or .-1- if no error has occurred or tha buffer has been

cleared.

30.4 Command parameters. The syChackError command has thrae’ defined

parameters: command, device, and ermo. At Iaast one of these parameters must be used
with eyChackError or an error is returned by VDI management. All are core parameters

that must be supponed by compliant VDI Management implementations. Table A-2 lists
ASCII and binary pararnetar information for eyChackEmr.

30.4.1 @ remand na rameter. The command parameter requests the command that

caused the last error, if present. Issuing syCheckError with command clears the error

numbar in tha check errno buffer, the command name or token in the check command
buffer, and the device number in the check davice buffer.

30.4.2 Device Daramet er. The device parameter requests the logical device number

of the device associated with the command that caused the last detected arror. Issuing
eyChackEmr device cleara the error number in the check errno buffer, tha command name

or token number in the check command buffer, and the davice number in the chack device
buffer. In addition:

a. Tha davice number returned by the device .psramatar may not be the actual

device that caused the error, although it usually will be.

A-4
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I

b. For example, the command vdBet device= 1 video = O, which turns off the video

channel for player 1, may actually be implemented on the overlay board. If this

command fails, aYChacMmm device returns -1--- the device number associated

with the failed command. It would not return the number of the overlay board
which is undefined under the current portability practices.

30.4.3 Errno Daramete~ The emnr parameter requests the error numbar of the last

error detected. Issuing SYC & r with emno clears the command name or token in the

check command buffer, the logical device number in the check device buffer, as well as

the error number in the check errno buffer.

30.5 lmr31ementation notes. When using eyChackError, note the following:

a. eyChackError does not queue errors. For example, if a player motion command
resulting in an unreported error ia followed by a fade c“ommand resulting in an

unreported error, the unreported error for the playar motion command is lost
when the fade command error is stored.

b. Only eyCheckError and whit can clear the check errno, check device, and check

command buffers. However, eyfti also reinitializes VDI Management, clearing

the queua, canceling any pending commands, and setting up interrupts.
Therefore, it should not be used simply to clear an error state.

c. If syCheckError itself causas an error because, for example, it is “issued with an
invalid parameter, it does not clear the check buffers. Instead, VDI Management

loads the check buffars with the same information it would load for any other

command causing an error. A subsequent correct call to eyCheckError returns

and clears this information. .,

d. Trying to queue syChacWnw causes error 177 (Command cannot be queued) at

the time of the attempt.

30.6 Return values.

30.6.1 ASCI I returns. Qn suc cess, the raturn is: For the command parameter, the

nama of command causing tha last error aa an upper-case alpha string, or ‘OK” if no error

exists. For the device parameter, the logical device number, ‘O. through ‘15- that caused
the error, or ‘-1. if no error. For the errno parameter, the last error number as ‘n...”, or

‘O” if there is no error. ~~, the return is .ERROR n...=.

30.6.2 Binarv returns. On succe S.S, the return is AX = O. Value associated with the
command paramater is the token number of the command that caused the error. or O if no

error ia datected. Value associated with the device parameter is the logical device number
of the device that caused the error, or “-1. if no error. Value associated with tha ermo

A-5
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parametar is the last error number as a 32-bit integer, or O if there is no error. On failure,

the return is AX = error number. Any return valuea in the parameter block addressed by
ES:DI are undefined and should be ignored.

30.7 Ralated c ommands. The ayErrorMsg, sylnit, and syQueue command
requirements should also be reviewed in relation to implementing the ~

command.

30.8 ExamLrles.
command.

30.8.1 m.

Pass non-
ayCheckError
command that

causes an error

Now query for last

command in error.

Re-query after
clearing

30.8.2 -.

Query for last error
and related
command token

After return

The following are ASCII and binary examplea of the ~

ayErrorMag errno

(returns) “ERROR 53- ; Missing

; parameter value

syCheckError ermo, command

(returns) ‘SYERRORMSG-

eyCheckError command ermo

cleara all last

error
information

(returns) ‘OK,O” ; note that ermo

; is also

; cleared.

AX 1025 ; ayCheckError decimal ID

BX 2’ ; number of parameters
; (required for return)

ES: DIIO1 21 ; ermo decimal ID

ES: DI[4] Any value ; place holder for value on
; return

ES: DI[81 10 ; command decimal ID

ES: OIIC] Any value ; place holder for value

; on return

AX o ; returna O if succeaaful
; (non-zero if not)

ES: DI[41 error no. ; number of most recent error,
; if”present (zero if no

A-6
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; error, undefined if AX # 01

ES: DIICI token no. ; token number of command
oceueing error [zero if no
~ error, undefined if AX # 0)

I
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40. ayErrorMw COMMAND

40,1 @3rur%ko command su mma w. -~sg ia an extanded command having a
binary tokan numbar of 1026 dacimal. syf3rorMag returns an uppar case ASCII string of

up to 255 character that describes the specified error number.

40.2 Descrit)t ion. Whan an ASCII intarfaca command causas an arror, the arror is
reponed as ‘ERROR n.... whara ‘n . . . . is tha error number expressed in ASCII digits. The

binary interface returns the error number in the AX register. Applications can use the error
number with ayErmtMag to raquest the error description. VDI Management developers

may opt to kaap arror descriptions in mamory or a separata file. However, the binary
interface allocates a 256-byte buffer for the masssge.

40.3 Command parameters. The syErrorMsg command has two dafmad parameters:

ertno, and pmsg. Both ara cora psramaters that must be supported by compliant VDl
Management implementations. Table A-3 lists ASCII and binary parametar information for

syErrorMag.

40.3.1 Ermo oaramater. The errno parametar specifias tha error number for which a

descriptive string will be raturnad.

40.3.2 Pmsa oarameter. Tha pmsg paramatar for tha binary intarface raturns a

pointer to the location of the descriptive string. The string can consist of up to 255 upper

case characters plus a terminal null charactar.

40.4 Imolamentation notes. Whan using eyErrorMag, nota the following:

a. Applications that implement syErrorMsg should conform to the arror handling and

error message raquiraments of MlL-STD-l 379. Handbook paragraph 5.5

addrasses these requirements. Appendix H lists strings for spacific error numbers

and messages.

b. Trying to queua ayEnurMag causas arror 177 (Command cannot be queued) at
the time of the attempt.

40.5 Retu rn valueq.

40.5.1 ASCII raturns. On su ccess, the raturn is an error description string. Qr
m, the return is “ERROR n... -.

40.5.2 Binarv returns. On succas~, tha return is AX = O. Valua associated with tha

pmag Parametar is a 32-Mt pointer to a null-terminated uPPer casa error description. The
description is a string of up to 255 characters plus tha terminal null character. excluding a

tarminal pariod. Value associated with the errno parameter is unchanged. Qn failure, the

A-8
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return is AX = error number. Any return values in the parameter block addressed by
ES:DI are undefined and should be ignored.

40.6 Related commands. The ayCheckError and syQuaua command requirements

should also be reviewed in relation to implementing the ayErwWq command.

40.7 Examrzles. The following are ASCII and binary examples of the xy%wNsa

command.

40.7.1 ~.

Pass an invalid

parameter

Get string describing
error 48

Pass insufficient

parameters

Get string describing
error 49

40.7.2 -.

Get string AX
describh BX

ayErrorMsg enno = 55

(returns) “ERROR 48”

ayErrorMsg ermo = 52
(returns] “PARAMETER INVALID FOR THIS COMMAND-

SyErrorwlsg

(returns) “ERROR 49.

ayErrorMag ermo = 49
(returns) “INSUFFICIENT PARAMETERS -

1026 : ayErrort@ decimal ID

2 : number of packets

error 176- ES: DIIOI 21 ; ermo decimal ID

ES: DI[41 176 ; decimal error number

ES: DI[81 37 .; pmeg decimal ID

ES: DIICI any value ; place holder for value on return

After return AX o“ ; returns O if successful (non-zero

: if not)

ES: DIICI pointer ; pointer to message string

I
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50. eyGet8tete COMMAND

50.1 tete co remand summaW ayGetStete is a core command having a binary
token number of 1030 decimal. syGatSta~a returns the sewice groups for which VDI
Management was configured at installation, the version of the IMA Recommended

Practices/DoD ICW Portability Practices supported, and VDI Management manufacturer
name and version information.

50.2 Command Darameters. The ayGetStete commend has four defined parameters:
iwer, mfgname, mfgver, and support. All are core parameters that must be supported by
compliant VDI Management implementation. Table AA lists ASCII and bhary parameter
information for ayGetState.

50.2.1 Iwer oa ramet~r. The iwer paramater returns the version number of the IMA
Recommended Practices/DoD ICW Portability Practices with which the VDI Management

software complies. This number is the same as the document releese number times 1000.
For example, iwer would return Release 1.1 of the IMA Recommended Practices as 1100.

ICW applications can use this number to determine compatibility with VDI Management
implementations. An application that requires a given lMA/DoD varsion number will also

be compatible with any higher version number.

CAUTION

This forward compatibility does not inctude applications based on the
Interactive Video Industry Association (IVIA) (now the IMA)
Recommended Practicea for Interactive Video Portability (Working

Documant), Release R 1.0. Most applications written for IVIA Release

R 1.0 will not run on IMA Release R 1.1 VDI Management
implementations.

50.2.2 Mfoname and mfaver parameters. The mfgneme and mfgver parameters
return the VDI Management manufacturers name and software version number

respectively. This information is required to confirm compliance with the recommended
practices end, for software maintenance purposes, to obtain tha manufacturer and version
number for technical support. An application may also usa this information to determine if

a particular implementation that provides extendad commands is present. In addition:

a. Because typical version numbers often contain decimal fractions, mfgver returns
an integer representation of the actual version number times 1000. For example,
a version number of 1.1 is returned as 1100.

b. Wfgneme raturns a string of up to eight printable characters. The string cannot
include white space (ASCII 20H, 09 H), backspace (ASCII 08 H), comma (ASCII
2CH), CR (ASCII ODH). or LF (ASCII OAH). The binary interface returns a null-

A-10
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Therefora, a total length may be nine characters including the

50.2.3 Suwrt oe ramete r. The support parametar returna a bit field or an ASCII
representation thareof that apecifiea aervica groupe for which VDI Management was

configured during software installation. An application should typically issue ayGetStete

SUPPOrt immediately after ayfti to find out if software support exists for required sarvice
groups.

a.

b.

II

Subsequent to aylti

Typically, an application will then issue the specific xxlnitcommand for each

represented sarvice group that the application will usa. Tha’ xxlnit commands for
individual sewice groups initialize software eupport for devicas within the group

and verify communications with the requisite hardware.

Table A-5 shows return values for each service group after a “vGetStite support

The actual value returned is the sum of the listed values for all installed sewice
groups. For example, a binary status return of 00000111 B means that system,

visual management, and videodisc are supported; but XY-input, digital audio, and

audio management are not. An ASCII return value of “7” means the same.

50.2.4 Parameters resrdtina in errorS. If a paramater causes an error, syGatState

returns immediately with an error message. The command does not return partial

responses for other parameters that do not cause errors.

50.3 Imriementation notes. ”When using eyGetStete, note the following:

a. Valuas for mfgname and mfgver are not under IMA control. In the future,

mfgname may be raquired to be unique and registered with the IMA.

b. Trying to queue ayGetStirte causes error 177 (Command cannot be queued) at

the time of the attempt.

50.4 !?etu rn values.

50.4.1 ~. On success, the return is a comma-aeparatad atring with
response far each specifiad parameter as described in 50.2. 9fr fsilur~, the return is

‘ERROR n...-.

50.4.2 Binarv returns. On success, the return is AX = 0, Value associated with

iwer is a 32-bit integer as described in 50.2.1. Values associated with mfgname

paramatar is a pointer to a null-terminated string as described in 50.2.2. Value associated
with the mfgver perameter is a 32-bk integer aa described in 50.2.3. Value associated

with aupprm parametar is a 32-bit field as described above. On failure, the return is AX =

A-n
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error number. Any return values in the parameter block addressed by ES :Dl are undefined

and should be ignored.

50.5 Related co remends. The ayQuaue, vdGetStete, vdlrit, vmGatStete, vmfnit,

xyGetStata, and xyfnit command requirements should also be raviewed in relation to
implementing the ayGetStste command.

50.6 Examo Ies. The following are ASCII and binsry axamples of the s@WSata

command.

50.6.1 ASCII—.

Get services
supported by
installad system

Gat version number

of lMA/DoD
practices

Get manufacturer

and version

50.6.2 -.

Get services
supported by
installad system

After return

eyGetState support

(returns) “15“

ayGetStete iwer
(raturns) “l100-

syGetStete mfgnarne,mfgver
(returns) “IVMAKER,l 300-

AX 1030
BX 1
ES: DIIO] 43
ES: DI14J Any value

AX o

ES: DI[41 Sit freld

A-12

I

- system, visual,
management,
; videodisc, and XY
; commands are supported

; conforms with lMA/DOD
- recommended practices,
; version R 1.1

; VDI Msnagament written

; by IVMAKER. version 1.3

; eyGetState decimal ID.
; number of packets.
; suppofi decimal ID.
; no associated value.

. returns O if successful
~ (non-zero if not)
. ~ti ,paramatar bit

~ field

Downloaded from http://www.everyspec.com



1, MIL-HDBK-2S4-2

APPENDIX A

60. eylnit COMMAND

60.1 svlnit command summary. Whit is a cora command having a bina~ token

number of 1031 dacimal. ayfti initializes VDI Management and tha w service group, and

confirms communications between VDI Management and tha application.

60.2 Des criotion. The apacific actions takan by eylnit ara highly implementation

dependent. However, regardless of the implementation, eyfti does the minimum required

to prepare the systam for othar VDI Management commands. It does not replace the
initialization commands for other service groups. For example, sylnit does not verify

communication with a videodisc playar or change the vidao display. However, it may
need to attach proper intarrupta to proper Ports, set proper eoftware intarrupta, disable

non-lCW operating modes, and do other basic start-up chores. aytfi alao doea the
following specific initialization tasks:

a. Sets the default logical davice or logical sourca for all service groups to zero.

b. Clears the error buffers used by syCheckError.

c. Issues sy(lueua deer.etata = O to clear the command queue and turn it off.

60.3 CO remend Darsmeters. Tha sylnit command has no command parameters

60.4 !~. Whan using whit, note tha following:

a. Application programs should maka no assumptions about the stata of the ICWTS

or tha presence of service groups after eyfrit. To determina which service

groups are present and to enabla them, an application should:

(1) Issue whit.

(2) Issue eyGetStete euppo~ to datarmine which services are present.

(3) Issue the initialization commands for tha servica groups to be used by tha
application.

(41 If required, initialize non-lCW devices and allocate additional mamory. At
tha developer’s discretion, these tasks may be done either bafore or after
issuing eyfnit and other VDI Management initialization commands.

b. Becauaa the specific actions takan by ayfrSt are implementation dapendent and
affect the state of VDI Management. if an application reissues ayf~ after the
start-up saquenca given above, it should also repaat steps a(3) and a[4) above to
ansure that the system ia in a known state.

A-13
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60.5 Return velues.

60.5.1 ASCII returns. gn succe SS, the return is ‘OK-. ~, the return is
‘ERROR n...-.

60.5.2 Sinarv returns. Dn succe SS, the return is AX = O. On failure, the return is
AX = error number.

60.6 Related co mmand~. The syCheckError, ayGetState, syouaue, vdlrit, vmlrit,
and sylti command requirements should also be reviewed in reletion to implementing the

aylrit command.

60.7 ExamrJes. Tha following are ASCII and binary examples of the sylfi command.

Initialize VDI Management Sylnit

(returns) “OK-

60.7.2 -.

Initialize VDI

Management
AX

Bx

AX

1031

0

.0

A-14

; whit decimal ID
; no parameters

I

. returns O if successful#

; (non-zaro if not)

I
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70. ayQuaue COMMAND

70.1 EYQUSUO co remand su mmary. eyQuaua is a core command having a binary

token number of 1034 decimal. eyOuaua manages a fixed-fength internal queue with
execdy 10 slots for storing up to 10 commands. The queue can be turned on end off,
cleared, and executed.

70.2 ~. aytlueua atorea commands in an internal queue for later execution.
It may be used to collact commands that have critical timing requirements and should be

executed together. One example is a set of chenges that should occur during a vertical

blanking interval to avoid scraen disturbances, such as changing the paletta and setting a
transparent color. Queued commands are always executed in the order in which they
were queuad and, if possible, adjscent commends are executed in the same vertical
intawal.

70.3 co remand parameters. The syrlreue command has three defined parameters:

dear, execute, and state. All are cora parameters that must be supported by compliant
VDI Management implementations. Table A-6 lists ASCII and binary parameter information
for W(lueue.

70.3.1 Cfea r rrsrameter. The clear parameter clears the queue of all commands

without executing them. Cfear does not change the queue’s atate (on or off]. If the queue
is on when cleared, subsequent commands are accumulated until the queue is explicitly

turned off. Clearing an empty queue has no effect and is not an error.

70.3.2 Execute Daremete r. Tha execute parameter instructs VDl Management to

execute all commands in the queue as quickly as possible. syQueua execute does not
clear the queue or ,affect the queue’s atate (on or off). Additionally:

a. A queue that haa been turned off remains executable.

b. Executing an empty queue has no effect and is not sn error.

70.3.3 State Darameter. The state parameter turns the queue on and off, as follows:

a.

b.

StSte = 1 instructs VDI Management to store up to 10 commands for later
execution. If more than 10 commands are issued while the queue is on, the

extra commands cause error 176 (Cluaue full), and those commands already in
tha queue are left intact.

State=O instructs VDI Management to resume immediate execution of

commands without storing them in the queue. Commands already in the queue

remain unchanged and”unexecuted.

A-15
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c. Turning on a queue thet is elready on, or turning it off when it is alraady off has

no effect and is not an error.

70.3.4 co mbinina Daremetarq. The execute paramater alweya takes pracedance. To

execute commands and clear the quaua, uae aytlueua deer execute or ey(lueua execute

cteer. Because execute haa the higher priority, SYQUSUS acta on execute first in both
examplas. Similerly, ayCluaua atate= 1 execute and ayfhaua state =0 execute work as
axpactad, axecuting the queua then turning it on or off, raspactivaly.

70.4 Jlnoueueable commends. ay(lueue csnnot queue the commands Iistad in Table

A-7 aither because requastad information would be lost after ayflueua execute, or bacause

their behavior could disrupt tha queua or the exacution of subsequent queued commands.
For example:

a. If an application tries to queue an unqueueable command except ayQuaue, which

executes immediately, the illegal command returns error 177 (Command cannot
ba queued) immediately. This error and error 176 (Quaue full) ara tha only errors
that can be returned while the queua is on.

b. ayQuaua ignores tha unquaueable commands Iistad in Tabla A-7, axcept to raturn

error 177. The unqueueebla command is not quaued and does not affact the

status of the quaua. Similarly, if tha quaue is full, ayQuaue ignoras all attempts
to quaue additional commands, axcept to return error 176 [see 70.61.

70.5 g~ mmen in rrora. When a queuad command results in an

error, tha error is not detected until syflueue execute. When the error is detected,
ay(lueua returns immadietely without executing any remaining commands in the queua.

However, ayflueua does not return an error. Therefora, it is good prectice to issua -

ayCheckError immadietely eftar aytluaua execute to datermine if an error occurred during
queue execution. This is the only systematic way to detact such errors.

70.6 Imcdementation not es. Whan using ayClueue, note the following:

a. ayQueue always executes immediately and cannot ba queued.

b. With the binary interface, ay(lueua quaues parameter packets by value. That is,

VDI Management stores the contents of packets internally until it recaives an

sy(lueue dear or tha 10-command limit is reachad. Any changes to values in
peckets that VDI Management would normally make, such as changing requested

player speeds to actual speeds after rounding, if necessary, are lost. Such values

can ba ratrieved with GetStata commands.

c. If vmSetPatette is quaued, tha pointer information in the command’s parametar

block is stored with the quaue (see Appendix B]. However, the information in tha
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palatte array is not stored, but is read when the queue is executed. Therefore, if
an application changee the contents of the palette array between issuing and

executing the queued command, the changed array will be used. An application

should not de-allocate the memory for tha palette array before clearing the queue.
Doing so could load invalid paletta information.

Trying to queue more than 10 queueable commands causea error 176 (CMeue

full). Trying to queue any unqueueable command except ayQuaw, which

executes immediately, causas error 177 (Command cannot be quauad). Error 177
takes precedence over error 176.

An unknown command can be queued and will not return error 2 (Unknown

command) until the queue is executed.

Syfnit always executes immediately and effectively iseues ay(hxn? dear.

state = O regardless of the ordoff status of the queue.

70.7 Return values.

70.7.1 ASCII returns. On success, the return is ‘OK-. On failure, the return is

‘ERROR n...”.

70.7.2 6inaw returns. On success, the return is AX = O. On failure, the return is
AX = error number.

70.8 Related co remands. The vmSetPalette command requirements should also be
reviewed in relation to implementing the ayOueue command.

70.9 Examoles. The following are ASCII and binary examples of the.~

command.

70.9.7 ~.

Turn on queue and syOueue atate = 1
store commands (returns) “OK-

(command 1 )
(returns) .OK-

(command 2)
(returns) “OK-

(command 3)
(returns) ‘OKm

[command 4)
(raturns) ‘OK- ; commands 1-4 are stored and

; not executed.

A-17

Downloaded from http://www.everyspec.com



MIL-HDBK-2B4-2

Turn off queue and

execute new

commands
immediately

Execute queue,

then unqueued
commands

Re-execute queue

and clear.

70.9.2 -.

Turn on syQueue

After return

Clear queue and
stop accumulating

commanda

After return

APPENDIX A

Syouaue state= o
(returns) - OK. ; subsequent commanda are not

(command 5) ; queuad

(returns) ‘OK-
(command 6)

(returns) “OK-

(command 7)
(returns) .OK-

SyOIS3US execute

(returns) ‘OK”

(command 8)

commanda 5-7 are each

axecuted immediately

commanda 1-4 are rapidly

executed from the queue.

(returns) ‘OK- ; commands 8 and 9 are aach

(command 9) ; ,executed immediately.
(returns) “OK-

sy(lueue execute.dasr ; commanda 1-4 are rapidly

(returns) ‘OK” ; executad and cleared.

AX

BX

ES: DIIO1
ES :Dl [4]

AX

AX
BX

ES: DIIO1
ES: DI[4]
ES: DI[81

ES: DIICI

AX

1034

1
42

1

0

1034
2

8
Any value
42

0

0

; sy(lueus dacimal ID
. number of parameter#
; state dacimal ID
; value for .on-

; Returna O if successful

; (non-zaro if not)

; sy(luaus decimal ID
; number of parameters

;,deer decimal ID
; no associated value

; state decimal ID
: valua of ‘off-

; Returns zero if
; succeaaful (non-zero if

; not)
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80. aystop COMMAND

80.1 -ton command summary. eyStop is a cora command haying a binary token
number of 1044 decimal. aystop frees all poseibla resources usad by the interfaces and
VDI Management to make those resources available for non-lCW usa.

80.2 DOSCfiDti on. SYstop reduces tha interfaces and VDI Management to their
minimum possible configurations without actually unloading the VDI software. The

command frees resources such as file handles and interrupts for use by non-lCW

applications. The command’s actions are highly implementation and configuration
dependent, and:

a. aystop does not change the graphics mods. Tharefore, applications must handle

the mode separately after axit. Howevar, if VDI Management turned mode
trapping on, which it typically would, ayStop turns it off.

b. After an syStop, all VDI commands are undefined except sylnit. Upon
resumption of ICW activities, a eylnit must be issued before any othar ICW -

command.

( 80.3 Command parameters. The syStop command has no parameters.

80.4 Imdementation notes. When using eyStop, note that trying to queue ayStop

causas error 177 (Command cannot be queued] at the time of the attempt.

80.5 Return values.

80.5.1 ASCII returns. On succes s, the return is: “OK”. Qn failure, the raturn is

‘ERROR n...”.

80.5.2 Binarv returns. On success, the return is AX = O. @ failure, the return is

AX = error number.

80.6 Related commandq. The sylnit and sy(lueue command requirements should

also be reviewad in relation to implementing the syStop command,.

80.7 Examolea. The following are ASCII and binary examples of the SYStmp
command.

80.7.1 w.

I Place VDI Management Systop
in inactiva state (returns) ‘OK-
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80.7.2 @MY.

Place VDI

Management in
inactive state

After return

Ax
BX

Ax

1044 ; syStop decimal ID

o ; no parameter

o ; returna O if aucceaaful
; (non-zaro if not)

A-20

Downloaded from http://www.everyspec.com



MIL4’IDBK-2B4-2

APPENDIX A

TABLE A-1. Svstem (SV) commsnds summary.

E!nsry Interface token numbar

ASCII Command name’ (Decimal) Typez

ayCheckError 1025 Core

eyErrorMeg 1026 Extended

II eyGetStete I 1030 I Core II

II Sylrit I 1031 I Core II
S@Jeua 1034 Core

Systop 1044 Core

‘ Upper or lower case for command names is not significant.

‘ Compliant implemfmtations must supporl .Coro. commands. Supporri”Q ‘Exlendnd- comrnmds is optional,
and !hese commands should be considered non.pmrabln unloso properly handled when obsem.

I
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TABLE A-2. s~.

. ..,, ..---. —

P

<

(

P

— —

?.--,, r.,-,,, . . . .

%tamstd Cor9or ASsock.td TYPO Assdatd ratum TyPe Dafauh if

●xtandwd dlirtg vafu* ●s vmk19 9s pammuw
ASCII ASCII 1101Usd

cammand core None NIA Command namo Text No action

tha! caused enor,
w ‘OK- if no error

d..ica Core None N/A Logical device Integer No action

number that
caused error, 0-16,

or -1 if no errot

●nnO Core None N/A Last detected Integer No action

error number or
zero if no error

Sine.!y Param.tam

Pe.ramm*r’ core or Token Type Assochlul cdfLw Asmcbtsd Oafauflif
●xtonded number value mtum vnlum pammatar

[decimal) not usad

command core 10 Integer Any value Command token No action
that caueed error
or zaro if no wror

d*vic. Core 14 Integer Any value .Lo.aicaldevice NO action
number Iha!

ceused error,
O.l S. Or-f
if no error

●nlo COrO Zf Inteoar Anv vafue Last delected, No action

error number or
zwo if no error

‘ At least cmeparamemr is requir.d or an error is returned.
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TABLE A-3. ~ErrorMsa marameter.s.

ASCII Pammmsm

Patmn19tu cam w As,oclmmi Typo Askoelatad rut!. TW
●imdd amg VAI* ● s Vab.la ●*

ASCII ASCII

UmO’ Core Error number Integer Error description Text
strim

Siialv r

=

ping’ core 37 Pointer

matan

zAssodatod uQimg Alwoktd
Vahm mum

Vabm

Error number None

Anv .aluo Poimar to
error

description
string

Daf.uh it
puamtiu
not Usd

causes error

=4
D*fmIll n

pammmcf
nm umd

C.msoserror

Cnu’eserr”rII

‘ Enmo must bo specified or en error is rewrned.

a eoth the unm and pmsc! parameters mum be 6pecilied o, en error ie returned.
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TABLE A-4. ~ate oaramet ers.

AaCll Pmammm-8

P.mmOt*r’ CM* or A8&od TVW Assochtod rmum vakm 17P* Dofauk tf
●mmld9d usklg pwammu

vakl* A&l A~Cll not USd

F+Vu Cola None NIA Recommended Integer No action
practicea version
“umber x 1000

mfgnem. core None NIA Manufacturerna name’ Text No action

mfav.r Cora Nom NIA Manufncturw’n version Integer NO acticm
number x 1000

Suppon Core None N/A Value of bit field for Integer NO nction
imtalled

sowicn groups

Sk-1aw Paramatam

Pmmtmt.r’ corm w Tokon TYPS Acsoclatod caskw A##o&wd rotum Dafmik n
●xtwldd numbw value Vahm

(dmknall
Puammar
not us9d

hwar core 30 Integer Anv value Recommended NO action
prnctices version
number x 1000

mfsmamw Core 33 Pointer Any value Pointer to No nction
monufacturw’s

name Strin#

mfgvw Core 24 Integer Arw value Mm!ufacturor’a NO action
version number

x 100Q

Suppolf Core 43 Sit field Any value Sit field of NO action
installed

sewico groups

‘ At least one parameter is required or an error is returned.

2 Sight characters max. Restricted to printable characters and cannot include white spaco (ASCII 20H, 09 HI,
backspace (ASCII 08 H], comma !ASCII 2CHI, CR (ASCII 00HI. or LF (ASCII oAH).

3 Eight character max plus terminal NULL. Restricted to primable characters and cannot include while space
(ASCII 20H. 09 H), backsoaca (AeCll 08 H), comma (ASCII 2CH), CR (ASCII 00 HI, or LF (ASCII OAH).
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TABLE A-5. ~ r rn valueS.

Service Group Binary interface return ASCII interface return
value value

(low bvta)

System Lsy) 00000001 01

Visual management Wml 00000010 02

Vldeocfisc (vd) 00000100 04

XY inout (xv) 00001000 08

Digitel eudio (da)’ 00010000 ! 16

Audio manegament (am)’

‘ Currentlvnot dafined. Incfudedfor futurecompc.tib,litv.

TABLE A-6. svQueueoe rameter~.

ASCII Parameters

Pars$neter’ Cere er Assocfatad TWO AsmwSstad TyPe Default ff
extended cellingvefue mturll Vefue parameter

AS%II A~Cll not used

dear Core None NIA None NIA ‘ No action

e.xesute Core None NIA None NIA No action

state Core 1 {on) I O{off) “Integer None NIA I No action

Sinary Parameters 1

Paranletar’ Core or Token Type Assedatad Assesfatkf Default if
extended numbw Sseing return

(decimal)
pwantetar

value vetue not ussd

CJem Core 8’ NIA Any value None J No action

asesute Core 22 NIA Any value None I No action

state Core 42 Integer 1 (on) I O(off} None No action
I

‘ At least oneperameter is rnquiredwan erroris returned.

“1
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TABLE A-7. Ynaueueablaco mmandS.

, If
syChackError vdGetStata xyGetlnput

eyErrorMsg vdlnit xyGetState

syGetState vmGet Palatte xylnit

syQueue vmGetState

systop vmlnit
,
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WSUAL-MANAGEMENT (VMJ COMMANDS
FOR i~ PORTABfLfTY

10. SCOPS

10.1 -. This appendix describes commands that relate to the visual

management of tha display ecraan. The commands in this section control the graphics
display, video display, visual signal routing, vidao modes, and graphica modas. Tabla B-1
lists the commands covered in this summary, their token numbare, and their types.

10.2 Boo Iication auidanc~. This eppendix is writtan to support implementation of tha

software interface and command requirements prescribed by MlL-STD-l 379, Appendix D

that ralata to ovarall visual-management softwara oparation in ICW applications. Each of

the commands listed in Table B-1 is described in a eaparata aaction of thfs appandix,
beginnhg with Saction 40. vmFside command.

10.2.1 Terms. abbreviations. and ecronvms used in thk anoe ndjx. Key terms,

abbreviations, and acronyms used in this appandix are defined as apacified in Section 3 of
the basic handbook.

20. APPLICABLE DOCUMENTS.

20.1 Go vernment docum~.

20.1.1 s ifi in~ k~. The following specifications,

standards, and handbooks form a part of this appendix to the extant spacifiad herain.

STANDARD

MILITARY

MlL-STD-l 379 Military Training Programs

(Unlass otherwisa spacified, copies of milita,~ spacificationa, standsrds and

handboaks are available from the Standardization Documants Ordar Oask, Building 4D,
700 Robbins Avenue, Philadelphia, PA 191 11-5094.)

‘(
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30. GENERAL GUIDANCE

30.1 Terms of reference. Figure B-1 shows a basic conceptual definition of a video
overlay subayatem. It ia intended to convay the ovarfay card’s functionality, but not the
hardware implementation. The functionality applies to overtay boards that are either based
pfimarily on graphics synchronized to a video signal or have tha video corrected to match
the graphics. This conceptual definition aasumea that:

a. The definition includes two sources: plane O (video) from an external source such
as a videodisc player, and plane 1 (graphics] from the computer. Each source
haa an associated level control or fader.

b. The palette does logical-to-physical color conversion and controls transparency.
It can be described in terms of logical colors (number of colors that can be

aimultanaoualy displayad) and physical colors (palette size).

c. Tha kayer is responsible for selacting either plana O or plane 1 at a pixel rate for
output to tha display.

d. The dissolve unit:

[1) In its simplest form, is a switch between video only and graphics over
video la graphics ON/OFF capability).

(2) At the next level of complexity, aupporta plane 0<--> plane 1 cross-fades.

(3) In future aystema, may become a ‘pixel-rate translucency setting controlled
by e palette extension (not shown).

30.2 General information and assummions. Tha general information and assumption
described in this saction are ueed in the definition of the visual-management (vm)
commands. The materfal balow ia based on Intel 80X86 microprocessor architecture, MS-
DOS compatible operating systems, and standard lBM-compatible graphica modes.

30.2.1 Qverlava ble aracrhics modes. Paragraph 4.3.3 describes lBM-compatible
graphics modes as they should be returned by BIOS interrupt 10H, sewice OFH; including
whether the modes are text or graphics, mode resolw”ons. the adapters that support them,
and whether or not they are overtakable on video. In addition:

a. Compliance with MlL-STD-l 379 requires that grephice modaa O through 3 be
overlayable when the selected video mode is NTSC or PAL.

b. Whan the video mode is not aet to ‘native-, modes zero through three are
restricted to 200 lines, regardless of tha actual numbar of line that would
normally be displayed by a given monitor adapter. Refer to the vmSetGrephica
and vrnSatVkiea commands described later in this appendix.

B-2
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Plane o

Level control
Plane o
(Vldao)

Dissolve

+ +

——

1.

c1 Al
,

Plene 1 1
,

Palerw Level conwoi 1

Plane 1 n“

(Graphics) G“
B’

T“

——+-- ,J Transparency
on/off

output
to

Monitor

FIGURE B-1. Simriiffed functional model of a video overlav subsvetem.

30.2.2 Mode t aotr in~. Tha vm commanda do not control trapping interrupt 10H

IMode trapping). V~l developers may, and probably should, implement mods trapping to

protect against disruption of the graphics and background video by applications thst
change modes using direct interrupt 10H calls instead of tha VDI vm commends. This is

especially important for appUcations thst msy usa separate graphics function libraries and

similar tools.

30.2.3 Ga nlock contro 1. Tha ability to turn genlock on and off is not included in the

vm command sat. The ICW Portability Practices assuma that all video inpute and graphics

are synchronous at all timas from tha application’s viaWOint. C0ntr01fin9 9a~ockin9 is ‘a

video devica handler issua that ehould be addrassad by VDI Management davelopers and

ICWTS integrators.

30.2.4 WD hice registration to tha bac karound vide.m Appendix G providas datailed

information on assumed positions of graphics relative to background vidso. Proper use of

the information in Appandix G should furnish raliable registration within about two pixels,

B-3
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both horizontally and vertically. However, applications with critical registration
requirements should include a position reference frame to, allow dynamic positioning of the
graphics plane at run time by the user. The vm command set includes commands for

varying the graphics origin, both horizontally end vertically. An extended parameter
supports setting the total width of tha active graphics.’

30.2.5 VGA ararddcs versus CGA end EGA arar)hics. Some graphics modes are
displayed differently by VGA adapters versus CGA and EGA adapters, especially 620 X
200 and 320 X 200 resolution modes. VGA adapters dkptay these modes so that the
width of the active graphics area is equal to tha width of the background video. CGA and

EGA adepters leave right and left borders in these modes. Consequently:

a. For CGA and EGA applications to be portable to VGA-based systems, the VGA

system must hava the ability to display these modes as they would be displayed
by a CGA or EGA adapter when overlay is on. Appendix G provides detailed
information on VGA emulation of CGA and EGA graphics displays.

b. Ml L-STD-l 379 requires VGA emulation of CGA and EGA graphics dieplays in

overlay modes.

30.2.6 Loqical versus nhvsical colors. The vm commands distinguish between logical

and physical colors. A typical computer can not display all available colors simultaneously.

For example, in VGA mode 19, the system can simultaneously display 256 colors taken
from 262,144 possible colors. The vm commands refer to the number of colors that can

be displayed simultaneously -- here 256-- as the number of available logical colors. The
commands refer to the total possible colors -- here 262,144 -- aa the number of available
physical colors, which is also commonly referred to as the palette size.

30.3 Roundina methods for fades and dissolves. The vm vmFade command must be
supported (see MlL-STD-l 379). However, compliant VDI Management software can be
developed for ICW hardware without fade circuitry, although the hardware must support a
fade ordoff capability. To support systems with fade circuitry, visual-management should

treat variations in available fade levels consistently.

30.3.1 Fade and dissolve levels. Applications pass graphics and video fade levels to
VDI Management as integers in the range O through 255, which represent full off and full

on, respectively. Intermediate values represent a Iinaar transition of intensity. Dissolve
levels are alao paased as integers, where O represents display of video only and 255
represents hard keying with transparent colors at full video and opaqua colors at full
graphica.

30.3.2 Level value rounding. VDI Management allocates each available hardware

setting a level in the range from O through 255, and ‘rounds passed values to the nearest

possible level. For example, if the hardware furnishas four fade levels with intensities of

B-4
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full off, 1/3 on, 2/3 on, and full on; these are allocated the numeric values O, S5, 170, and

255, respectively. Passed values in the range O through 42 are rounded to full off, 43-
127 to 113 intansity, 128-212 to 213 intensity. and 213-255 to full on. Additionally:

a.

.

b.
<

c.

{

d.

If a fader is uneven, rounding ranges are adjustad accordingly. For example, if a

fader can only do full off, 1/2 on, 3/4 on, and full on; these are allocated values
of O, 128, 192, and 255.

For fades and dissolves with non-zero time panods, levels are calculated as:

current level = Stan level+ ‘free‘i- ‘m( ,ade ~umtion x (end level - stari leve~
)

The levels are then rounded in the usual way. Fada and dissolve times are

expressed in milliseconds (ins). Assume a fade from full off to full on over 2550
ms (2.55 seconds) on a system that can fade to off, 1/3 on, 2/3 on, and full on,

The fader stays off for tha first 425 ms, at 113 from 425 to 1275 ms, at 213
from 1275 to 2125 ms, and at full on from 2125 to 2550 ms. The calculated
fade and dissolva levels round in the usual way.

Applications can assume that levels O and 255 are available. On a system’with

no fade or dissolve circuitry, VDI Management switches to full off for level values

0-127 and full on for values of 128-255.

CAUTION

Application authors should not aesume times are exact. On

typical systems, the resolution of the tick interrupt or

system clock restricts the accuracy of timings.

30.4 Palene issues. This section addresses several issues relating to graphics
palettes including: initialization commands and palette settings; the effects of
vmSetPelette on true CGAS and EGAs; return values from vmGetPefette on true CGAS and
EGAs; mode 4 support on true CGAS; Iarse palette support in 16-color, 200-line EGA

modes on EGAs that include Iarge-palene suppon but otherwise do not have extended

palene hardware; and suggested default color palettes. The ym commands referred to in
this section are described in a separate section of this appendix, beginning with Section
40, vmfade command.

30.4.1 Initialization commands and oalene settinoS. The effects of initialization

commands on palette settings are defined below. Thts includes the definition of a eeries of
commands to set the default palette during initialization or reinitialization.

B-5
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30.4.1.1 Relevant co mmanda. The relavant initialization commanda are ayfti,

vmlrit, and vmSetGrapMcS. Their effects on the vm aarvice group are:

30.4.1 .1.1 ~. aykti aeta the default vidao source to zero. This ia functionally

equivalent to vmBatVkfaa defamme=O. (Sac Section 60 ayfrit command in Appendix A.)

30.4.1 .1.2 m. vmlrit initialize tha overfay hardware and the vm service group.

In addition:

a. vrnhit does not change the graphics mode or palette, or clear the acrean.

b. vmlnit disables transparency, sets the transparency state of all colors to off,

turns CGA/EGA emulation on for applicable modes, sets the graphics fade Ieval
to full on, and aats tha video fade Iavel to full off. This is functionally equivalent

to vmSetTrans enefzke = O,cfear, vmSetGrephics emrdafion = 1, and vmFade
gleval = 255,vfevel = O.

30.4.1 .1.3 Vms etGrarzhics. vrnSetGrephica gmode sets the graphics display mode.

When the graphics mode changes, the palette is reset to its default physical colors.

30.4.1.2 Initialization. To initialize the overlay card and the vm service group at the

start of an application and select the default palette, three commands should be iasuad.
These are:

sylnit initialize VDI, set defsource = O

vmlnit ;initialize overfay, turn transparency off

vmSetGraphics gmode = < mode> ;set graphics mode, select .def auk palette

30.4.1.3 ~. To reinitialize the vm service group after start-up, an

application should not use eylnit because it aff8cts other service groups. Instead, uae
vmlrit followed by vmSetVideo dafsource = O and vmSatGraphics gmode = <mode >.

30.4.2 J3fects of vmSetpafett e on true CG As and EGAs. On true CGAS and EGAs

the physical colors for some logical colors cannot be changed. On such systems,
vmSetPalette doas nothing whan asked to change a fixed color. in addition:

a. For example, mods 4 has four logical colors that, by default. era associated with

the physical colors black, green, red, and yellow. Color zero, the background

color, can be changed to any of 16 available colors. Therefore, on a true CG’A the

command vmSetPalette color= Or= < vzdue> .g = < vafue > .b = <value>
changes the background color by, if necessary, rounding the raquested r, g, and

b valuas to the actual values of 1 of the 16 available colors. Howevar, the -
command vmSetPafette color= 1. r= zvefue>.g= <value> ,b= <value> haa no

effect, becsuse logical color one is always green and cannot be changed.
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In mode 6, a two-color mode, logical color zero ia always black, but color one

can be changed to any of 16 colors. Therafora, on a trua CGA adapter the

command vmSetPefette color= 1,r = <value > ,g = <value> ,b = <value>
changes the foreground color. However, the command vmSetPafette

color = O,r = < vefue > ,g = < vafue>, b= < vefue > has no ef feet.

These Iimitationa do not apply to VGAS amulating CGA/EGA, or to adapters with

extanded palatte hardwara. Such adapters hava digital-to-analog convarter
(DAC) registers that can be programmed to change tha physical color for any
logical color. Availabla physical colors always should be ,the maximum number of

colors that the hardware can furnish.

This behavior lets applications use the best available palette. Consider an

application that uses grap~cs mods 4. The application ‘can use vmSetPaletta to
request a particular palette. A true CGA uses the fixed green, red., yellow

palette. An EGA uses the best approximation from 16 physical colors. A VGA
uses the best approximation from 262,144 physical colors. In contrast an

application usin9 mode 16 would not be supported by CGA, would use the best

aPProximation form 64 physical colors for EGA, and from 262,144 physical
colors for VGA.

30.4.3 Return values from vmGetPalette on true CGAS and EGAs. vrnGetPalette

always reports the actually displayed physical colors. Therafore, if the physical color
associated with a logical color is constant. the reported r, g, and b parameter values are

always the same.

CAUTION

True CGA/EGA hardware does not hava readabla palette registers. For such
hardwara, VDI Managamant cannot detect palette changas unless they are made

with vmSetPalette. Therefore, vmGetPafette is unreliable if developers use
graphics tools that make palette changes with ROM-BIOS calls or direct

hardware manipulation. (This problem does not occur with VGAS because VDI
Management can read the OAC registera to retrieve palette values. )

30.4.4 Mode 4 suDoort on true CGA?. vmSetPelette does not support tha black,

cyan, magenta, white palatte in CGA graphics mode 4. Therefore, an application that
must run on a true CGA and needs the alternate palette should use the ROM-BIOS to
selact this palena by issuing an Int 10H call with AX= ObOOH, BX = 0101 H.

CAUTION

Using Int 10H invalidates vmGetPalette raturn values {See 30.4.3).
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30.4.5 Larrra oalene s DDort in 16 -color, 2004ine EGA modes. Some EGAs support

a Iarga palane of 64 phyeic~l colors for 16-color, 200-line EGA modas (O-5, 13, and 14)

but do not hava axtanded pslene hardware with programmable DAC regiatara. For these
modes, the Iarga palatte ia an enhancad alternative to the standard palana of 16 physical

colors, which ia also callad the small palane. However, the smell palette is implamanted

by all EGAs and ia consistent with original IBM palatte definitions. For maximum
portability using EGAa that support a choice of eithar the large or small palatta for
16-color, 2004ine modas, tha small palette of 16 physical colors should be usad. In

addition:

a. In modes O-5, 13 and 14, vmSetGrepfics gmode = <mode> should default to

the small palena.

b. Thase limitations do not apply to VGAe emulating CGAIEGA or to adapters with

extendad palene hardware, except that changing the graphica mode to a 16-color
mods rasults in tha default small palana. For adapters with extendad palette

hardware, available physical colors always should ba the maximum number of

colors that tha hardware can furnish.

30.4.6 ~uoaaste d dafault Dalem. The following information ie for tha banafit of

hardware vendora who hava e choica of dafault color palena aettinga. Howaver, exact r,

g, and b values may vary slightly from ayetem to system. Tharafore, application

developers should not count on thase values being exact on all systems.

30.4.6.1 CG A mode 4. In CGA graphica mode 4, the dafault color palane is black,

graen, red and yellow. This corraaponds to the vmS@FWetta r~.b values listed in Tabla B-
2.

30.4.6.2 CG A mode 6. In CGA grephics mode 6, tha default color palana is black

and whita. This corresponds to the ~ r.9.b VelLIas listed in Table B.3.

30.4.6.3 EGA 16- end 64-color modeq. In EGA 16- and 64-color modas, both of

which auppoti 16 logical colors, tha default color palene should ba blsck, ‘blue, graan,

cyan, red, maganta, brown, light gray, lark gray, light blua, light green, light cyan, light
rad, light magenta, yellow. and white. This corresponds to vmSetPdette r.g,b valuaa
listed in Teble B4.

30.4.6.4 VGA 256-color modes.” In VGA 256-color modaa tha ~ r,g.b

valuaa listed in Table B-5 ara suggestad. (Maximum numbara ara 252 instead of 255

becauae stendard VGA palene valuaa use 6-bit numbars.)
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40. vmFade COMMAND

40.1 vmFade co remand su mmary. vmFade is a cora command having a binary token

number of 2051 decimal. vmFade sets the absolute levels of the graphics plane (glevel) and

the video plane (vlevel), and the relative levels of video to graphics (dlevel) displayed on the

screen. The specifiad level parameter changes to the specified level value over the specified
tfme. The command returns immediately or, with the wait parameter, after the specified
Ieval is reached. Figure B-1 showa the relationship of the Iavel parameters to the video

overlay subsystem.

40.2 Description. Actual video and graphics levels set by VDI Management may very

from requested levels depending on system capabilities. If a system supports less than 256

levels for e given level paramater, VDI Management rounds the requestad Iaval to the

closest supported Iaval and vmGetState raturns the actual Iavel that was set after any
raquired rounding when vmFade has finished execution. The binary version of vmFade

returns the actual level that will ba set after any rounding in tha parameter packet (see

30.3).

40.3 co remand oa ramete rs. The vmFade command has fiva (5) dafined parameters:

dlevel, glevel, vlevel, time, and wait. All are core parameters that must be supportad by
compliant applications. Table B-6 lists ASCII and binary parametar information for vmFade.

40.3.1 Dlevel oa rameter. The dlevel parameter craatas transitions or dissolves

between video only and hard kaying with transparent colors at full vide~ and opaque colors

at full graphics. The parametar can ba used to go from all vidao to all graphics or, whan set

to middle values, to create “ghosting” or highlighted effects with video showing through
“graphics. If a system cannot do dissolves, it switches to all video when the dlevel value is

0-127 and to hard keying when the dlevel value is 128-255. In addition:

a. With dlevel = O the video plana only is visibla. With dlevel = 255, opaqua colors

display graphics at full intensity and transparent colors display video only,
assuming transparent colors are set for physical transparency and transparency is

enabled (see 100.1 ). Assuming dlevel = 255, to creata a transition from graphics
only to video only, turn transparency off with vmSetTrans enable= O, then issue
vmFade dlevel = O.

b. Dlevel differs from glevel and vlevel (see below) in that it controls the relative mix
of video and graphics. Unlike glevel and vlevel, dletiel lets graphics appear mixed
with video so that vidao and graphics ara both visibla in a ratio determined by the

dlevel parameter. In contrast, glevel and vlevel set the total amount of video or
graphics signal used.
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c. Becauaa tSavr4 aats the ratio of vidao to graptdca, it ia affactad by gfevel and
vfeval valuas. For axample, if vfevd = O. vrnFade devd = 255 will display
graphica at full intensity but wiIl not diaptay vidao because tha vidao signal has

been turned off.

40.3.2 @evel Daremete r. The glevel parameter sets the absolute intensity of the

graphics plane in tha ranga O-255 (full off to full on). If a syetam supports graphica off

and on only, it switches graphics off if the @svel value is O-127 and on if the ~vd valua
is 128-255. In addition:

a. A setting of glevel = O is a fade to black. not to background vidao.

b. Transparent graphics are not affected by gtevef. If a transparent color is aet with
vmSetTrens and transparency is enabled, video should still be visibla through the

transparent color after vm%de @evd=O.

40.3.3 Vfevel osrameter. The vfeval parameter sets the absolute intansity of the
video plane in the range O-255 (full off to full on). If a system supports video off and on

only, it switches video off if vfevef is O-127 and on if vfevd”ia 128-255. A setting of
vtevef=O is a fade to black.

40.3.4 Time oarameter. The time parameter specifies the number of milliseconds

over which the fade or dissolve occurs, and:

a. If necessary, VDI Management rounds time to the nearest value the system

supports.

b. The time parameter functions the same even if the hardware or system software
does not support fades or dissolves.

40.3.5 Wait narameter. If the wait parameter is specified, vmFade does not return

until tha fade or dissolve has reached the specified level valua at the end of the specified

time. If wait is not used, vmFade returns immediately and the fade or dissolve executes
as a background processing task. The wait parameter functions the same avan if the
system does not support fades or dissolves.

40.4 Implementation note s. When using vrnFade, note the following:

a. vrnGetStste issued with the appropriate level parameter returns the current

dissolva or fade level. This command can be used to datermina if a background
fade is complate. However, when a fada or dissolve is complate, the value

returned by vmGetState may not agrae with the requestad level because of

rounding. Therefora, programmers should .tast for limits instaad of exact values.

B-10
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b. If a svstem cannot do fades “or dissolves. it switches to level 255 when s level—,—–——

parameter is set to 128-255, and to level O whan a Iavel is set to O-127.
Howevar, this does not affect tha wait and time parameters. For exampla, if the

system is incapable of dissolvas, after tha commsnds:

vmFade devel = O

vrnFede devel = 255,time = 60,wait

the system will remain at level O for 30 seconds, then switch to Iavel 255, then
return after another 30 seconds (sea 30.3).

c. Only one level may be set with a single call to vmFade. Howaver, vrnFade

commanda can ba queued with syQueue to create tha effect of multiple.

simultaneous fades and dissolves.

40.5 Retu rn values.

40.5.1 ASCII returns. On success, the return is: ‘OK-. @ failure, the return is
‘ERROR n... -.

40.5.2 8inarv returns. On success , the raturn is AX = O. Value associated with tha
devel, glevel, or vfevel parameters is a 32-bit integar that gives the actual level that is sat

by VDI Management after rounding, if rounding is required. on failure, tha return is AX =

error number.

40.6 Releted co mmanda. Tha syqueue, vmGetStete, and vmSetTrarra command

requirements should also be reviewed in ralation to implementing tha vmFede command.

40.7 Examcdes. The following are ASCII and binary axamples of the m&e

command.

40.7.1 ~.

Dissolve to all video vmFade devel = OXime = 1500,wait

over 1500 ms (1.5 (returns) “OK-

s), do not return
until complate

Set display to hard vmFade devei = 255
kaying immediately (returns) .OK.

Set video and vmFade devd = 12B

graphics to 50% (returns) .OK.
relativa intensity

B-n
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Fada graphica to full

intanaity ovar 300-
ma [0.3 aaconda)

Fade video to zero

over 1000 ma, do
not return until -

complete.

Set video to zero
immediately

Set video to half
intensity
immediately

40.7.2 -.

Dissolve to O over
2500 ma (2.5 a) and

return when done

After return

APPENDIX B

vmFade glevel = 255,time = 300

(raturna) “OK-

vmtFade vlevel = O,time = l“OOO,wait

(returns) ‘OK”

vmFade vfevel = O

(returns} “OK”

vmFade vfevel = 128

(returns) ‘OK.

AX
BX

ES: DIIO1

ES: DI[41
ES: DI[8]

ES: DIIC1

ES: DI[1O

ES: DI[141

AX

ES: DI[41

2051

3
17

0
47
2500

54
Any value

o

0

; vmFade dacimal value

. number of parameters

~ devel decimal ID

; devef value
; time dacimal ID

; time value in
; milliaaconda

; wait dacimal ID

; rio associated value

; retuma O if auccaaaful
; (non-zero if not)

; actual level .aat after
; rounding if raquired

B-12

Downloaded from http://www.everyspec.com



MIL-HDBK-2B4-2

APPENDIX B

50. vmGetPafette COMMAND

50.1 tmtGetPalette commemi su mmary. vmGatPelette is a cora command having a

binary token numbar of 2053 decimal. vmGatf%latta returns the amount of red. green.
and blue components in e specifiad logical color vie tha ASCII interface, or one or more

sats of component valuas for contiguous logical colors via the binary interface.

50.2 ~ - i n. vmGetpalatte returns the promotions of the rad, graan, and blue

components in a logical color aa valuaa in tha ranga O through 255, whare 255 is fully
saturated for each component. Component values are raturned for single colors via tha
ASCII intarfaca, and for single or multiple colors via tha binary interfeca depending on the

calling parameters. In addition:

1
a. vmGetStete Iogcolora returns tha number of available logical colors and

vmGetStete Dhwcolore raturns the number of available physical colors (palette

(

size) for the cuirent graphic mods (see 60.2.8).

b. vmGetPafette returns tha component valuas for tha physical colors to logical

colors assigned by vmSetPalette (ace 90.2]. For example, a systam might
support 16 logical colors from a palette of 4096 physical colors. Logical color 3
might ba bright cyan with component values of r=O, b= 255, g =255.

50.3 Command rzarameter~. The vmGetPalette command haa six dafined

parameters: color, r, g, b, length, and array. All ara core parameters that must be
supported by compliant VDI Management implementations. Table B-7 lists ASCII and
binary paramater information for vmGetPaletta.

50.3.1 Color + r, a . and b parameters. Thase parameters apply to both the ASCII

and binary interfaces. Tha color paramater definea the logical color numbar foi which r, g,

and b component values ara returned. Logical color numbers range from zero to the value
returnad by vmGatState Iogcolors minus ona. In addition:

a. Exactly ona color parameter must be listed. Specifying color twice causes error
54 (Parameter used more than once). Omitting color or failing to include at least

ona of the r, g, and b parameters causes error 49 (Insufficient parameteral.
Specifying a color numbar of Ieae than zero or greater than fogcolore minus one

causes error 51 (Parametar value invalid or out of ranga).

b. Any or.all of r, g, and b can ba Iistad with a color. vmGetPalette returns a

comma-separatad list of the requested intager values via tha ASCII interfaca or a
32-bit integer for each requasted component via the binary interface.

B-13
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@lOr + Ienotfr and arrav Da arna~.r Tha length and erray paramatera ara
availabla with the binary intarface only. They furnish a way to pass a pointer to an array
for storing a sat of palette values in application mamory. Additionally:

a. Using color arrays in the binary intarfaca is dascribed in 5.2.4.2.5.

b. Using length and array with any r, g, or b paramater causes arror 50 (Parameters
can not ba used togather). Specifying a length of less than one, or a color
number of lass than zaro or graatar than fogdors minus ona causas arror 51

(Parameter value invalid or out of rangal. Error 51 is also raturnad if the sum of
color PIUS length is graater than Iogcdom.

50.3.3 pa ramaters resultina in errors. If a paramater causes an arror, vmGatPalette
returns immadfately with an error massage, Tha command doas not return partial
responsas for other parameters that do not causa errors.

50.4 Implementation notes. Whan using vrnGetPafatte, nota tha following:

a. Values returned by vmGatPalatte may not axactly match valuas sat with
vmSetPalette because of rounding causad whan vmSatPafetta componant valuas
do not match the component Iavals availabla an. a specific systam. For example,

a system with four levels per componant (0, 85, 170, and 255) will raturn a
componant value of 85 avan though tha value apacifiad by vmSetPafetta was 50.

b. VDI Management does not maintain palatte arrays that ara diractfy accessible by

apphCatiOns. paletta array s”for vmGetPafette are allocatad by tha application. To
allocata memory in bytes for a palatte array, use length x 4.

c. Trying to quaua vmGeti%fatta causas arrar 177 (Command cannot ba queuad) at

tha time of the attempt.

50.5 Return values.

50.5.1 ASC II returns. On succesS, tha raturn is a comma-saparatad list of raquested

r. 9. and b camPonent values in the ramra “0- through “255” for cofor. On failure, tha

ra~urn is ‘ERROR n...-.

50.5.2 .13inaw returns. On succes q, tha raturn is AX = O. Values associated with”r,
g, and b parameters ara 32-bit intagara in tha ranga O-255 for color. Valua associated
with length paramater is a 32-bit integer giving the number of 4-byta structures in a

palatta array allocated by tha application. Value associated with aqay parameter is a

32-bit pointer to the paletta array. With tength and array, the value associated with color
is the first logical color in a contiguous serias in tha palatta array. On failure, tha raturn is
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AX = error number. Any return vehres in the parameter block addreased by ES:DI are
undafined and should be ignored.

50.6 Related commands. Tha a@uaua, vmGetState, and vrnsatprd- command
requirements should also be reviewed in relation to implementing the vmGeWdetta

command.

50.7 Fxamoles.
command.

50.7.7 ~.

Return values for all

components for
logical color zero.

Get red component
for logical color one.

The following ara ASCII and binary examples of the ~

vmGetPelette color= O,r,g,b
(returns) ‘255,1 27,0” ; Logical color O has

: red= 255, green= 127,

; and blue= O.

vmGetPalette color= 1,r
(returns) -170. ; logical color 1 has

50.7.2 w.

Get green AX 2053

component value for BX 2

color number 3 ES: DIIO1 9

ES: DI[41 3

ES: DI[81 25

ES: DIICI any value

. a red component of
‘; 170.

: vmGetPalette decimal ID
; number of parameters

; color decimal ID

; color number

; g dacimal ID
; place holdar for value on

: return

,(
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After return AX

ES: DIICI

Get color valuea for AX
colors 3--9 (binary 6X
interface only) ES: DIIOI

ES: DI[4]

After return

ES: DI[81

ES: DIICI

ES: DI[1O]
ES: DI[14]

AX

ES: DI[14]

MIL+IDBK-2B4-2
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o

g value

2053

3
9

3

31
7

1

pointer

o

; returns O if successful

; (non-zero if not)
. green value for color 3.,

; vmGetPefette decimal ID
; numbar of parameters

; color dacimal ID
; first color to list in
; palette array

: length dacimal ID
; number of color structures

; in palatte array

; array decimal ID
; pointar to palatte array in
; application memory

; raturna O if successful
; (non-zero if not)

; pointer to same array with

; updated component
values
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60. vrnGatState COMMAND

I

60.1 vmGetSteta co remand summary. wrrGetStete ia a core command having a

binary token number of 2054 decimal. vrnGetStete returna information about the state of
the visual-management service group including the current settinga of variabfe parameters

and available resources such aa palette size and number of video sources.

60.2 Command oaramete rs. The vmGetState command has eighteen defined

parameter: color. defaource, dlevel, emtdation, enable, horzpix. glevel, gmoda, Iogcdors,
phyecofom. trenscdora, taorrrces, ve@ix, vlevef, vmode. width, xoffaet, and yoffaet. All
are core parameters that must be supported by compliant VDI Managamant
implementations, except width which ia an extendad parameter. Implementing an

extended parameter ia optional (see 4.3.2.61. Tables B-B end B-9 Iiat ASCII and binary
parameter information, respectively, for vrnGatStete.

60.2.1 Color oarameter. Tha cofor parameter requests the transparency setting for a
specified logical color number. A return value of one means that the specified color ia aet

to transparent; zero means the specified color is opaque [see ermMa below).

60.2.2 Enable oaramete[. The enable parameter returns one if logically transparent

colors are currently physically transparent to the vidao plane. Transparent colors are those
which have been aet to transparent with vrnSetTrene color= (logical color
number), atate = 1. After vmSetTrens enable= 1, these colors raveal the video plane. After

vmSetTrans enable= O, ell graphics colors including transparent colors are visible and

entirely cover the video plane,

60.2.3 Defsource rrarameter. The defsourca parameter returns the default logical
video source in the range O-15. Note that a video source ia always selected, but the

source number does not necessarily equal the default detice number. For example, logical

player zero may be logical video source one. This mapping is determined at VDI

installation/configuration time. The default source is defined aa source zero unless

vmSetVldeo defaource is used to change it.

60.2.4 Dlevel, alevel, and vfevel rrarameters. The dfevel, gfevef. and vfevel

parameters raturn current Ievela in the range O-255 for the dissolve Iavel, graphics plane,
and the video plane, respectively. Additionally:

a. The raturn values are actual valuea and may differ from the values requested by
vmFade bacause of rounding.

b. The values returned by thase parameters are the levels at the time of the request.

These values may not equal the requested or actual target Iavels for dissolves

and fades that may be in progress.
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60.2.5 Emtiati “on oarameter. The emtdation parameter raturna the atete of VGA

emulation of CGA and EGA graphica versus VGA nativa mode. Implementations that
support CGA or EGA graphica only alwaya return one (on). (Refar to 30.2 and Appendix

G for more information on VGA emulation of CGA end EGA graphics.)

60.2.6 Gmode oa ramete_ r. The gmode psramatar returns the current grsphics mode.

For MS-DOS, Intel 80XB6 architecture systems, the mode returned ia the same valua that
would be returned by a request to BIOS interrupt 10H, service OFH (sac 4.3.3).

60.2.7 fiorzokx and ve rtdx oarame terq. The horxpkx and vertpix parameters raturn
tha current pixel resolution; for example 640 and 200, respectively. These Parameters are
especially useful for determining the resolution of text modes where tha number of pixels
displayed on the screen varies from one graphics device to another (CGA, EGA, VGA).

60.2.B Loacolore and vhveco Iora Darame~ The Iogcolore perameter returns tha
number of logical colors that are available. The L parsmetar returna the range of

physical colors that csn be assigned to logical colors. Both return values are daterminad
by the capabilities of the graphics hardware snd mode.

60.2.9 TfSnSCO Iors oaramets- r. The trenacdore parameter returns the total number of
logical colors that can be made transparent with vmSatTrans.

60.2.10 Teo urces oaremeter. Tha tsourcas parameter returns the total number of
video sources for which VOI Management was installed.

60.2.11 Vmode oa remete_ r. The vmode parameter returns the video mode set by

vmSetVideo. The vmode is aither 0“ (nstiva), 1 (NTSC), or 2 (PAL). Native mode is a non-

overlay mods, but setting nstive mode does not change overlay parameters. NTSC snd

PAL value returns maan the system is configured for tha indicated video atsndard, and the
returned mode has baan set with vmSetVideo.

60.2.12 Width irsrameter. The width parameter returns the total graphics width in

nanoseconds. This parsmeter lets supplications accurstaly astablish the right edge of tha

active graphica area relstive to background video (see Appendix G). Widdr is an extended

parameter. Using an unimplemented extended psrameter ceusaa error 52 (Parsmeter
invalid for this command).

60.2.13 Xoffeet and voffset Darameter~. The xofket and yoffsat parameters raturn

the offset of the graphics plane relative to the video plane in pixels, aa set by
vmSatGrapMce. As described in 80.2.4 and Appendix G:

a. The origin of the graphics plane is the upper Iaft corner of tha graphics display

area.
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b. Some systems may not be ebla to set these parameters in one-pixel increments

and will round to the nearast possible offset. For such systems, xoffaet and
yoffaet will return the sctual valuaa set after sny required rounding. The raturn
values msy not ba tha values raqueated by vmSetGrephica due to rounding.

60.2.14 Parameter esur Itina in err~. If a paramater causas en error, vmGatStete

returns immediately with an error message. Tha command doea not return partial
rasponsas for other parameters that do not cause arrora.

60.3 Imolamentation notas. When using vmGetState, note, that trying to queua

vrnGetStete causea error 177 (Command cannot be queued) at the time of the attempt.

60.4 Return vahras.

60.4.1 ASCII returns. On succ ess, the return is a comma-separated ~st of values for

requasted parameters as described in 60.2. on fsilure, the raturn is ‘ERROR n...-.

60.4.2 Sinaw returns. On success, the return is AX = O. Values associated with

requested parameters are 32-bit vslues of the types given in Table B-9. 9n failure, the

return is AX = error number. Any raturn valuas in th.a parsmetar block addraased by
ES:DI ara undafined and should be ignorad.

60.5 Reletad commands. The ayGetState, ay(luaue, vdGetStete, ~Fade,

vmGetPalette, vmlnit, vrnSetGreplice, vmSetVkfeo, vmSetTrens, and syGetState

command requirements should also be raviawed in ralation to implementing the
vmGetState command.

60.6 ExamDlea. The following are ASCII and binsry axamples of tha vmG6tState

command.

60.6.1 ASCII—.

Get the currant vrnGetStete glevel,gmede
graphics Iavel and (returns) .0,14 -

mode

Detarmina whather vmGetStete color= 3

graphics Iavel currently

set to O and graphics mode
ia 14 (640 X 200).

logical color 3 ia (returns) “ 1- ; logical color 3 is
transparent ; transparent

(
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60.6.2 -.

Get current AX

graphics level, BX

grephics mode, ES: DIIO]

and number of ES: DI[4]

physical colors.
ES: DI[81
ES: DIIC1

ES: DI[1OI

ES: DI[14]

After Return AX

ES: DI[41

ES: DIICI

ES: DI[14]

2064

3
26
eny value

36
any value

36
any value

o

level value

gmode value

physcolors

value

; “mGetStete decimal ID
numbar of paramatara

gfeval decimal value
placa holdar for gfevel

return value

gmode decimal ID
place holder for gmode

; return value.

; physcdora dacimal ID
; place holder for phyacdore

; raturn valua.

: returns O if successful or
non-zero if not.

contains current graphics
level.

contains current graphics
mode number.

contains availabla physical

colors.

B-20

Downloaded from http://www.everyspec.com



(
MIL+IDBK-2B4-2

APPENDIX B

70. vmlrit COMMAND

70.1 vmlrit command summarv. vmlnit is a cora command having a binary token

number of 2055 decimal. vmlti initialize the visual management hardwara and software,

placing both in a known state.

70.2 Corn mand Da rameters. Tha vmlrrit command has no paramatara.

70.3 Condi~t bv vmlnit. Tha vmlnit command aeta the parameter listed in

Table B-1 O to the apacifiad valuea.

70.4 Implementation noteq. When using vrnlti, note the following:

a.

b.

c.

In typical VDI Management implementations, vmhit turna mode trapping on to

intercept video BIOS intarrupt 10H calls. This is done to pravent applications

making graphics mode changes without VDI Management’a knowladga. This is

especially important for applications that use graphics libraries and similar tool
kits. If vmlnit turns mode trapping on, syStop should turn it off.

The default dafsourea is video source zero. However, if an application uses
vmSetVldeo defsourca to change the source, a subsequent vmhit doea not reset

the source to zero, and any applicable parameter affect the source sat by
vmSetWdeo.

Twinn to auaue vmlti causes error 177 (Command cannot be aueued) at the

time if the anempt.

70.5 Return values.

70.5.1 ASCII returns. On success, the return is ‘OK-. On failur~, the raturn is

“ERROR n.....

70.5.2 Binarv returns. On success, tha raturn is AX = O. On failur?, the raturn is

AX = error number.

70.6 Related command~. Tha sylnit, ayStop, vdlnit, and xyfrdt command

requirements should be reviewed in relation to implementing the vmlrit command.
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70.7 Examo Ies. The following are ASCII and binary examplea of tha -

command.

70.7.7 m.

Initialize visuel
menagament services

70.7.2 -.

Initialize visuel AX

management BX

services

After return
AX

Vmlr’it
(returns)-OK-

2055
0

; vmlrit dacimal ID
; number of parameters

; returns O if successful

: (non-zero if not)
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80. vmSetGm~ca COMMAND

80.1 vrnSetGmohice co remand summary. vmSetGraphica is a core command having

a binary token number of 2062 decimal. vmSetGmpMca aeta the graphica mode and the
position of the graphics plane relativa to the video plane.

BO.2 Command oarameters. The vmSetGraphics command has five defined

parameters: emtiation, gmode, width, xoffaet. and yoffaet. Four are core parameters:
width is an extanded paramater. All core parameters must be supported by compliant VDI
Management implementations. Implementation of extended paramatera is optional (sac

4.3.2.6). Table B-1 1 lists ASCII and binary parametar information for vmSetGraphica.

80.2.1 Emtiation Darameter. The emdation parameter controls VGA emulation of

CGA and EGA horizontal graphics positioning in common ova~ay modes (see 30.2.5 and
Appendix G). If emtdation = 1, the default set by vmlti, then a VGA adaptar will leave the

same borders on the right and left edges of active graphics that a true CGA or EGA
adapter would Iaave. If emu!ation=O, then the graphics from a VGA adapter cover the

entire width of the background video. Issuing vmSetGraphics emulation =0 on a true
CGA- or EGA-based system returns error 194 (Unsupported graphics mode).

80.2.2 Gmode parameter. The gmode parameter. sets the graphics display mods.
This parameter places mode changes under VDI Management control to keep screen

disruption to a minimum (as opposed to using mode functions furnished. separately with
development systems). In addition:

a. For MS-DOS, Intel 80 X86-architectura systems, Tha gmode value passed is in

accordance with IBM graphics mode numbers as raturned by BIOS interrupt 10H,

service OFH (see 4.3.3).

b. Requesting an unsupported graphics mode returns error 194 (Unsupported
graphics mode).

c. Changing the graphics mode rasults in the default palette for the new mode with
the transparency statas of all colors set to off.

80.2.3 Width oaramete_ r. The width parameter acts tha total graphica width in
nanoseconds. This parameter lets applications accurately establish the right-hand edge of

the active graphics area relative to background video. When using tha width parametar:

a. If tha graphics width ia critical. an application should typically dispfay a videodisc

position-reference frame for interactively setting width.

b. Width is an extendad parameter. Using an unimplemented extended parameter

causes error 52 (Paramater invalid for this command).
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c. uWdth should be implemented so that the entire graphics display expande and

contracts in a way that meintains the original image aa accurately as possible.
Adjusting to a shorter width by truncating the right edge of the graphics display
is noncomplaint.

BO.2.4 ~offaat and Yoffset Daremeters. The xoffaat and yoffaat parameters sat the

offset of the upper left corner of the graphics display araa relative to video. These

parameter shift the entire graphics display area up, down, left, and right within the video
raster in one-pixel increments. Positive values shift down and right: negative values shift

up and left. Refer to Appendix G for more information on graphite registration. In addition:

a. Some systems may not be able to set these parameters in one-pixel increments.

Such systems should round to tha nearest possible offset. For example, assume a
system can only increment by four pixels. vmSetGrapfdcs xoffset = 2 would result
in no offset whila vmSetGrapWs xoffaat = 3 would result in an actual offset of

four. Note that vmGat?3tata xoffset returns the actual value set after rounding,
not the requested value.

b. Offset values are absolute, not cumulative. Issuing vmSetGraphics yoffset=4

twice results in an offset of four, not eight. Valuea that exceed the maximum
that a system can shift the graphics plane result in the maximum possible shift.

c. Tha off sat values set by vmSetGraphica ramain in effact until explicitly reset by

vmSetGraphics or vmlnit. They do not change to compensate for graphics ,mode

changes. Therefore, apparent offsets may change with graphics mods changes
because of differences in pixel sizas among modes.

BO.3 Imriementation note% When using vrnSetGrepfics, note the following:

a. vmGetStste returns the actual X and Y offsets. Thesa values will not agree with

the values set by vmSetGraphics if the specified values exceed the maximum
amount the system can shift the graphics plane or the system has rounded the
values to compensate for a lack of resolution.

b. The xoffset and yoffset parameters are for correcting graphics registration to
video. Applications should not use them for special effects such as scrolling the

screen because they may causa screen disturbances.

80.4 Eetu rn values.

80.4.1 Asc II returns. On succ323 , the return is - OK”. 9n fa lurei , the return is

‘ERROR n...-.
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80.4.2 Binarv returns. On succ ess, the return is AX = O. @ failure, the return is

AX = error number.

80.5 Fe Iated commendq. Tha vmGetStete and vmlnit command requirements should

also be reviewed in relation to implementing the vmSetGreptica command.

80.6 Exemoles.
command.

80.6.1 m.

I
Set X and Y offsets
to -1 and 5

The following are ASCII and binary examples of tha ~

vmSetGrephics xoffast = -1 ,yoffset = 5

(returns)-OK”

Set graphics mode 16 vmSetGrephics gmode = 16

(EGA 640 X 350) (returns)-OK”

80.6.2 -.

Shift graphica AX 2062
right one and 8X 2

down two. ES: DIIOI 60

ES: DI[41 1

(

After raturn

vmSetGraphica dacimal ID
number of paramatars

xoffaet dacimal ID
Dixel offset valua

ES: DI[81 66 ; ~offset decimal ID

ES: DIICI 2 : pixel offset

AX o ; raturna O if successful and

; non-zero if not.
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80. vmSetPaktte COMMAND

90.1 @3atPxJatt9 com end summary. vmSetPalene is a core command having a

binary token number of 2063mdecimal. vmSatPeIatta asdgna rad, Ereen, and Mua

component values to the spacified logical color via tha ASCII intaflace, or to one or more
contiguous logical colors via the binary interfaca.

90.2 ~ “ “ n. vmSetPalatta acts tha proportions of the red, graen, and blue

components in a logical color as values in the range O-255, where 255 is fully saturated.
Component values are sat for single colors via the ASCII intarfaca and for single or
multipla colors via tha binary interface depending on the calling parametara. In addition:

a. vmGatStata Iogcdora raturns the numbar of availabla logical colors for a system,
and vmGetStata phyacolora returns the numbar of availabla physical colors for

the current graphics mode.

b. vmSetPalette assigns physicel colors to logical colors and wnGatPafatta returns

the component values for the assigned colors. For example, a system might
support 16 logical colors from a palana of 4096 physical colors. Logical color 3
might ba bright cyan with componant values of r=O, b=255, g =255.

90.3 Command oarameterq. Tha vmSetPalette command has six defined parameters:

color, r, g, b, length, and array. All are core parameters that must be supported by
compliant VDI Manegemant implamentations. Table B-1 2 lists ASCII and binary parameter

information for vmSetPalette.

90.3.1 color + r. a . and b parameters. Thesa parameters apply to both the ASCII

and binary interfaces. The color paramater dafines the logical color numbar for which r, g,

and b component values are sat. Logical color numbars range from zaro to the valua
returned by vmGetStata Iogcolors minus ona. Additionally:

a. VDI Management maps tha spacified component Ievals to tha color as closaly as
possible given the siza of the availabla palixta. For example, if the palatta
furnishes four color levels (O, 85, 170, and 255) for aach component (64-color

palene), vmSetPafena color= 1.r= 110 rasuks in a mappad valua of r= 85.

b. Exactly one color parametar must be givan. Specifying color twica causas arror

54 (Parametar used mora than onca) while omiting cotor erWirelY or faitin9 to,
include at Iaast ona of r, g, and b causas error 49 (Insufficient parameters).

Specifying a color number of lass than zaro or graater than fogcoha minus one

causes error 51 (parameter valua invahd or out of range) Any or all of r, g. and b

can ba specified in the same call.
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90.3.2 Color + Iensrth and arrav narameters. The length and array paramatara are

availabla with tha binary intarface only. They provide a way to paaa a pointar to an array
for storing a aet of palette values in application mamory. These parameters function as

described in 5.2.4.2.5 and 50.3.2.

90.4 Imde mentat ion note%. When using vmSetPelette, note tha following:

a.

b.

c.

d.

90.

Use ey(lurwa to set multipla logical colors in the sama vartical interval via the
ASCII interfaca.

Component values returned by vrnGetPalette may not agree exactly with values
sat by vmSetPalette because of rounding. For example, a system with 4 Ievals

per component (0, B5, 170, 255) will return a component value of 85 even
though the value specified by vmSetPefette was 55.

VDI Management does not maintain palatte arrays thst are directly accessible by

applications. Palette arrays for vmSetPalette must be allocated by the

application. To allocate memory in bytes for a palette array, use length x 4.

If vmSetPalette is used with a palette array and quauad with sytlueue, do not

deallocate the array bafore axecuting the queue.

5 Return values.

90.5.1 ASCII returns. Qn succes S, the return is ‘OK-. on failure, tha raturn ia

.ERROR n...-.

90.5.2 Binaw raturns. On success, the return is AX = O. On failure, the raturn is
AX = error number.

90.6 Related commands. Tha syQueue, vmGetPelette, and vmGetState command
requirements should also be reviewed in relation to implementing the vmSaWdatte
command.

90.7 Examoles,

command.

90.7.1 ~.

Set red to 63 for
color O. Do not

The following are ASCII and binary examplas of the ~“

vrnSetPelette ccrlor = O,r = 63

(returns) -OK-
change other components
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Set color 1 to fully vmSetPalette color= 1,r = O,g = O.b = 255

saturatad blue (returns)- OK”

Set color 2 to bright vmSetPalette color= 2.r= 255.g = 255.b= 255
white (returns] - OK”

90.7.2 -.

Set grean to
127 for color 3.

Do not change

other

After return

Set component
values for colors

3-9

AX
BX

ES: DIIO1
ES: DI[41
ES: DI[81
ES: DIICI

AX

AX

BX

ES: DIIOI
ES: DI[41

ES: DI[81
ES: DIICI

ES: DI[1O]

ES: DI[141

AX
Aftar return

2063 ; vmS~etta decimal ID
2 ; number of parameters

9 ; color decimal ID
3 ; color number
25 ; g decimal ID
127 ; graen value

o ; returns O if successful, and

2063

3

9
3

non-zero if not.

vrnSetPafette decimal 10

numbar of parameters

color decimal ID
first color of array list

31 ; length decimal ID
7 ; number of color structures in

; palette array
1 ; erray decimal ID
pointer : pointar ‘to palette array in

; application memory

o ; returns zero if successful,

; and non-zero if not.
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100. vmSetTrana COMMAND

I

100.1 vmSetTrarss com 6 summan mery. vmSetTrrms ia e core command haying a

binary token number of 2064 decimal. vmSatTrana aata logical colors to transparent or

opaque end turns physical transparency on and off.

100.2 *ma d Dan rameter~. Tha vmSetTrana commend has four defined
pararnetera: deer. cotor, enable, and state. All are core parameters that must be
supponad by compliant VDI Management implementations. Table B-1 3 Iiata ASCII and

binary parameter information for vmSetTrans.

100.2.1 Clear oa rameter. The clear paramater sete tha transparency atata (see
100.2.2) of all logical colore to zero (off). Note that this not only turne transparency off

but also changes the values of color attributes. In addition:

a. The dear parameter does not affect any parameters other than the atate

parameters for all logical colors. Use tha enable parameter (see 100.2.3) to turn
transparency off without changing the transparency aattings of the colors.

b. Using vmSetTrana ctear when no transparent colors are sat doas nothing and ia
not an error. Using clear with any other paramater returns error 50 (Parameter

cannot ba used togathar).

100.2.2 Color and atate oaremete rs. The cotor and state parameters work together

to set logical colors to opaque or transparent. vmSetTrans color= (logical color
numbar),atate = 1 makes colors transparent; vmSetTrana color= (logical cotor

numbar),state = O makes colors opaque. To temporarily overrida transparent colors, uae

vmSetTrana enable.

100.2.3 ~ ram ter. Tha enable parameter controls physical transparency on

the display screen. vmSetTrans enabfe = 1 makas all designated transparent colors actually

become transparent to the video plane. Areas containing transparent colors on the screen
show the video plane only. When using enable:

a. If deval= 255 (see 40.1, vmFada), vmSetTrana enable=O makas all colors
physically opaque regardless of their transparency sam”ngs. Nona of the video

plane is visible. However, if deval = O. vidao only ia visible. Transparent colors
keep their transparency settings and will again ba physically transparent after a

subsequent vmSetTrana enatie = 1.

b. Enable can be combined with a color and a atate to specify a transparent color

and turn transparency on with the same command. The default for enable after a
vmlti is zero (transparency OHI.
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When using vmSetTtine, note the following:

a. Using vmSatTresss to try to set more than tranecolors to transparent returns error
51 (Parameter invalid or out of range).

b. Compliant VDI implementations support transparency for at least one color thst
can be assigned to any logical color. Applications striving for maximum
portability should not assume more than one transparent color.

c. vmGetState color returns the transparency setting for a single specified color.
vmGetState tranecolors returns the number of logical colors that can be made

transparent (see 60.2).

100.4 Retu rn values.

100.4.1 Psc II returns. Qn succ ess, the return is ‘OK-. Qn failure, the return is

“ERROR n.....

100.4.2 Binaw returns. On succass, the return is AX = O. 9n failure, the return is
AX = error number.

100.5 Related commands. The vmGetState command requirements should also ba

reviawed in relation to implementing the vmSetTsana command.

100.6 Examoles. The following are ASCII and binary examples of tha vmSetTszma
command.

100.6.1 ~.

Set color O to vrnSetTrans cotor = O,eteta = 1.emble = 1
transparent and (returns). OK”

enable physical
transparency

Set color 5 to vmSetTrens color= 5,etate = O
opaque (returns)-OK”

Set all colors to vrnSetTqme deer
opaque (returns) -OK-
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100.6.2 -.

Make color 3

transparent and
enable physical

transparency

After return

Make all colors
opaque

After return

AX

Bx
ES: DIIOI
ES: DI[41
ES: DI[81
ES: DIICI
ES: DI[101
ES: DI[141

AX

AX

BX

ES: DIIOI
ES: DI[41

AX

2064

3
9

3
42
1
20
1

; vm8etTrens decimal ID
; number of parameters

; color decimal ID
; color number

; state decimel ID

; make color 3 transparent

: enable dacimal idea
; turn physical transparency on

o ; rettirne O if successful and
; non-zero if not

2064 : vrnSetTrena decimal ID

1 ; number of parameters

8 : dear decimal ID
Any value

o ; returns O if successful, and
;“non-zero if not
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110. vmSetVideo COMMAND

110.1 vrnSetWdeo co remand summary. vmSetMdeo is a core command having a

binary token number of 2065 dacimal. vmSetVidao sata the vidao mods and aalacts the
vidao input aourca if more than one source ia available.

110.2 @ remand oa rameter~. The vmSetVideo command haa two da fined

peramatars: defsoufca and vmode. Both are core parameters that must be aupponed by

compliant VOI Management implemantationa. Table B-14 Iiata ASCII and binary parameter

information for vmSetVkleo.

110.2.1 Defsource narameter. The def source parameter selacta a vidao input source

in the range O through 15 when mora than ona video sourca is availabla. Tha dafault at

start-up ia source zaro.

110.2.2 Vmode rzarameter. The vmode parameter tells tha visual-management

systam which vidao standard incoming video and tha monitor ara using. This Iats VDI
Management use the appropriate timing valuas for the standard. When using vmode:

a. Vmode = 1 sats VDI Management for NTSC and vmoda= 2 sets it for PAL.

vmSatVideo vmode = O (native) sets the aystam to the functionality and

appaaranca that the computer would use if it were not an ICW system. This
setting turna overlay off without affecting any other parameters relating to
overlay.

b. vmSatVideo vmode may cause scraen disturbances becausa of tha asynchronous
rates of the graphics and vidao signals.

110.3 lmD lamentation notes. Whan using vmSetVideo, note tha following:

a. A vidao source is always salected, but the source number will not necessarily
equal the current dafault player numbar. For example, logical player zero may be
logical vidao sourca ona. This mapping is dona at VDI Management

installation/configuration time (see 5.2.1 ).

b. Aftar a player is selected with vdSat defdavice (saa Appandix C), it ia activated

as a vidao sourca using vmSetVideo dafsource unlass the start-up source (source
zaro) is already mappad to tha davica.

110.4 Betu rn valuas.

110.4.1 ASCII returns. On succe s.%the mtum is ‘OK-. QIM!w, *a ratum is
.ERROR n...”.
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110.4.2 Binarv raturns. on success , the return is AX = O. On fsilure, the return is

AX = error number.

110.5 J?eIated commands. The vdSet snd vmGetState command requirements

should also be reviewed in relation to impIemen@W ma ~V* command.

110.6 Fxamoles. The following are ASCII and binary examples of the nnSatVii

command.

110.6.1 ~.

Set the standard vmSetVrdeo vrnode = 1

to NTSC (returns)” OK”

Make video vmSetWdeo defaourca = 1

source one the (returns) ”OK -

da fault

110.6.2 -.

Set mode to AX 2065 ; vmSetVklao decimal command ID

NTSC BX 1 . number of parameters

ES: DIIO1 53 : vmoda decimal ID

ES: DI[41 1 ; acts mode to NTSC (1)

After return Ax o ; returns O if su”ccassful, and

; non-zero if not
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TABLE B-1. Visual-Management (vm) co remands aummery.

ASCII commend name’ Binary interfeca token TyPS 2
number (decimal)

vmFade 2051 Core

vmGetPaletta 2053 Core

vmGetState 2054 Cora

vmlnit 2055 Core

vmSetGraphics 2062 Core

vmSetPaletta 2063 Core

vmSetTrans 2064 Core

vmSetVtdeo 2065 Core

‘ UPPar 01 bw*r casa fof command names IS not significant.

* Cmnpii.mtinpl.m.nratbns mum supporl ‘COm” cm-nrnmds.

TABLE B-2. Suaaested default values for CGA mode 4.

Color (number) r E b

Black IO) o 0 0

Green (1) o 153 0

Rad (2) 153 0 0

Yallow (3) 153 153 0

TABLE B-3. ?uaa eeted default values for”CGA mode 6.

Color (number) r Q b

Black (0) o 0 0

Whita (1) 153 153 153
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TABLE B4. - faul v i~ Ior modes.

Color (mrmber) r e b

Black (0) o 0 0

Blua (1) o 0 153

Green (2) o 153 0

Cyan (3) o 153 153

Red (4) 153 0 0

Maganta (5) 153 0, 153

Brown (6) ‘153 153 0

Light gray (7) 153 153 153

Dark gray (7) 102 102 102

Light blue (8) 102 102 255

Light grean (10) 102 255 102

Light cyan (11 ) 102 255 255

Light red (12) 255 102 102

Light magenta (13) 255 102 255

Yallow (14) 255 255 102

Whita (15) 255 255 255

I

(
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Suatl ested default valuea for VGA 256-oo Ior mod=.

Cofor number r o b

o 0 0 0

1 0 0 168

2 0 168 0

3 0 168 168

4 168 0 0

5 168 0 168

6 168 84. 0

7 168 168 168

8 84 84 84

9 84 84 252

10 84 252 84

11 84 252 252

12. 252 84 84

13 252 84 252

14 252 252 84

15 252 252 252

16 0 0 i

77 20 20 20

18 32 32 32

19 44 44 44

20 56 56 56

21 68 68 68

,22 80 80 80

23 96 96 96

B-36

Downloaded from http://www.everyspec.com



[

(

TABLE B-5.

MIL4+DBK-28+2

APPENDIX B

ted default values for VGA ‘256-co or modeI s - Continued.

Cdo( rnmlber r 9 b

24 112 112 112

25 128 12B 12B

26 144 144 144

27 160 160 160

28 180 180 180

29 200 200 200

30 224 224 224

31 252 252 252

32 0 0. 252

33 64 0 252

34 124 0 252

35 188 0. 252

36 252” 0 252

37 252 0 188

38 252 0 124

39 252 0 64

40 252 0 ‘o

41 252 64 0

42 252 124 0

43 252 188 o

44 252 252 o

45 188 252 0

46 124 252 0

47 64 252 0.
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TABLE B-5. Surmested defau It velues f or VGA 256-co Ior modeq - Continued.

color numtrar r o b

48 0 252 0

49 0 252 64

50 0 252 124

51 0 252 188

52 0 252 252

53 0 188 252

54 0 124 252

55 0 64 252

56 124 124 252

57 156 124 252

58 188 124 252

59 220 124 252

60 252 124 252

61 252 124 220

62 252 124 188

63 252 124 156

64 252 124 124

65 252 156 124

66 252 18B 124

67 252 220 124

6B 252 252 124

69 220 252 124

70 188 252 124

71 156 252 124
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APPENDIX B

Surer steal dee fault valuea for VGA 256-co Ior mod es - ContinuaiJ.

Color number r o b

72 124 252 124

73 124 252 156

74 124 252 188

75 124 252 220

76 124 252 252

77 124 220 252

78 124 188 252

79 124 156 252

80 180 180 252

81 196 180 252

I
82 216 180 252

83 232 180 252

84 252 180 252

85 252 180 232

86 252 180 216

87 252 180 196

88 252 180 180

89 252 196 180

90 252 “216 180

91 252 232 180

92 252 252 180

93 232 252 180

94 216 .252 180

95 196 252 180”

(
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TABLE B-5. Sumreste d default values f or VGA 256-co Ior mode s - Continued.

Color number r 9 b

96 180 252 180

97 180 252 196

98 180 252 216

99 180 252 232

100 180 252 252

101 180 232 252

102 180 216 252

103 180 196 252

104 0 0 112

105, 28 0 112

106 56 0 112

107 84 0 112

1’08 112 0 112

109 112 0 84

110 112 0’ 56

111 112 0 28

112 112 0 0

113 112 28 0

114 112 56 o

115 112 84 0

116 112 112 0

117 84 112 0

118 56 112 0

119 28 11,2 0L
.
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APPENDIX B

TABLE B-5. Suaaest d dee fault values for VGA 256-color mode s - Continued.

Color mrmber r 9 b

120 0 112 0

121 0 112 28

122 0 112 56

123 0 112 84

124 0 112 112

125 0 84 112

126 0 56 112

127 0 28 112

128 56 56. 112

129 68 56 112

130 84 56 112

131 96 56 112

132 112 56 112

133 112 56 96

134 112 56 84

135 112 56 68

136 112 56 56

737 112 6B 56

138 112 84 56

139 112 96 56

140 112 112, 56

141 ‘ 96 112 56

142 84 112 56

143 68 112 56

(
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TABLE B-5. S.wested de feult values f or VGA 256-co Ior modes - Continued.

Color number r o b

144 56 112 56

145 56 112 68

146 56 112 84

147 56 112 96

14B 56 112 112

149 56 96 112

150 56 B4 112

151 56 68 112

152 80 80 112

153 88 BO 112

154 96 80 112.

155 104 80 112

156 112 80 112

157 112 80 104

158 112 60 96

159 112 80 88

160 112 80 80

161 112 88 80

162 112 96 80

163 112 104 80

164 112 112 80

165 104 112 80

166 96 112 80

167 88 112 80
.
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TABLE B-5. ted de fault valuea for VGA 256-color mode s - Continuad.

Color number r 9 b

168 80 112 BO

169 80 112 88

170 80 112 96

171 80 112 104

172 80 112 112

173 80 104 112

174 80 96 112

175 80 88 112

176 0 0 64

177 16 o“ 64

178 32 0 64

179 48 o 64

180 64 0 64

181 64 0 48

182 64 0 32

183 64 0 16

184 64 0 0

185 64 16 0

186 64 32 0

187 64 48 o“

18B 64 64 0

189 48 64 0“

190 32 64 0

191 16 64 0’

(’
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TABLE B-5. Suaaested defeult values for VGA 256-color mode s - Continued.

Color number r 9 b

192 0 64 0

193 0 64 16

194 0 64 32

195 0 64 48

196 0 64 64

197 0 48 64

198 0 32 64

199 0 16 64

200 32 32 64

201 40 32 64

202 48 32 64

203 56 32 64

204 64 32 64

205 64 32 56

206 64 , 32 48

207 64 32 40

208 64 32 32

209 64 40 32

210 64 48 32

211 64 56 32

212 64 64 32

213 56 64 32

214 48 64 32

215 40 64. 32
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TABLE B-5. defeu It veluee f or VGA 256-0010 r mode s - Continued.

Color munber r 9 b

216 32 64 32

217 32 64 40
I

218 32 64 48

219 32 64 66

220 32 64 64

221 32 56 64

222 32 48 64

223 32 40 64

224 44 44 64

225 48 4.4. 64

( 226 52 44 64

227 60 44 64

228 .64 44” 64

229 64 44 60

230 64 44 52

231 64 ’44 “48

232 64 44 44

233 64 48 44

234 64 52 44

235 64 60.’ 44

236 64 64 44

237 ‘ 60
64

44

238 52 64 44

239 48 64 44
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Suaaested default velues for VGA 256jolor mode s - Continued.

Color number r 9 b

240 44 64 44

241 44 64 48

242 44 64 52

243 44 64 60

244 44 64 64

245 44 60 64

246 44 52 64

247 44 48 64

248 0 0 0

249 0 0’ 0

250 0 0. 0

251 0 0 0“

252 0 0 0

253 0 0 0

254 0 0 0

255 0 0 0
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TABLE B-6. vmFade ctarameters.

E
Pamteta’ CaO a

m-
.

daud c-e

f$evd Core

Vtev.d core

~ core

ksco Pm ntttcrl

&wdatd T~aBA6CS Ma ff
Daanettu

TVP8

A&

Integer ---F=Dissolve levd,
O-255

None

Gr~hics lewd,
O-255

lnteg.w None N/A INo action

Video hVd,
O-255

Milliseconds
for fade or
dissolve

None

None NIA INo action

Integer None

None

MlOtus

Assodatd

-
W&la

Dlssotve
b3V8!.O-255E

Ptms-netd k w
axtmdd

taed core

@avrd Core

vbvd core

the core

=

AssOdstd rmml Defa$t If
V* ~=

not usad

Actual level after No action
rounding If required

Actual fWld 8ftw No nctim
rounding if requirad

I

Integer

26 Integer Grt@hics
level, O-255

52 Integer video led,
O-255

47 Integer Miltiswonds
for fade of

uWdt I Core 54 NIA
_

Nom None I No wait

‘ Exactly ons of -. @red. or wfevd must’be specified or an error is returned.

‘( B-47
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TABLE B-7. vmGatPalette oarameter~.

Aacn Pm-Un9fan

P.”mm” cormor Associsrad VP. Assocktcd&urn Typa D*fmdr if
Wxtm-ldod Cdfing Vabla ● v*bJ9 ● s param93*r

Aacll Aacll nor us9d

C0k7r’ Core Logical color Integer Non. MIA cause8
number erm,

r Cole None N/A Red value, D.266 Integer No action

0 Corn Nom NIA Green value, G.265 Integnr No action

b Core None N/A Blue vaiue, D-266 Integer No ection

aharv Pwamat.m

Paranmtu Co.. or Tokm TyPQ Associated rAGmg Associmed rmum D.fauh if
●xt.nd.d number Vabl. value

[docimall
pmammar
not “sad

cobti Corn 9 Integer Logical color None Cnusc.e.
numb, enor

r Core 38 Integer Anv value Red V@W, D-266 No action

0 Core 26 Integer Any value Green value, S26S No acti.a”

b core 4 I“tagar Anv value Blue value, G-266 No action

bngth Core 31 Integer Number of color Number of color No action
arrnv entrins “ array emriee *

●m” Core 1 Pointer POintOrto color Poima, 10 color No action
arm” array

Exactly ona h ●nd m bast on* of r, g, mid b m. ro@r4 or ●n anw b rmum.d.

, Eitharwamtlyc.m & ●d .1 ham mm of r, a. and b ●r. ,oqukgd;w E&, ~. ●d -V must b. used
togcfh.c or ● wrorh retum.d.

, Color ●18v mtq oquab 4 byl.. anrnisur ef 3 components tis tlm I..awad byt. ‘m to NUL.
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TABLE B-8. vmGetState ASCII ~erameters.

Pamtata’ C97ea A5s00at Typa AssOdatd ratlmt v- Type Defdt If
- i~ = m ~=

ASCU A.SCff not used

Cd9 Cwe LogicalCOfOf fmegtlr 1 NmnsparerttlI Integer No action
number O {opaque)

core None WA Defeuft .Adeosource, O- Intagef No action
15

&d core None WA Current Iaval, O-255 Intagar No aCtilM

Core None NIA 1 [on) I O [off] Intngef No action

- core Nona N/A 1 (on] I o (off) Intager No action

- Core Norm N/A Total horizontalpixels Intager No action
in currantgmode

#cwef core None NIA Current level, O-255 Intagar No action

- core Name NIA Current gmphlcs mode Integer No action

fogatfm core None N/A Total available Integer No action

physcdm core None NIA Total available Integer No action

trlmscdan core None N/A Total availtile Integer No action

tsa8cal core None N/A Totel vidao sources Integer No action
instafled,1-16

v- core None N/A Totel VtiiC8! PiXak Integw No action
in currentgmode

vlaud Core None NIA Current hd, O-255 Integer No nction

nttmfn Core None . N/A o ktativel I 1 (NTSCI lilteger No action
I 2 (PAL]

Wfdtft’ Z.xtandf?d None N/A Graphicswidth In Integer No action
nanoseconds

Xaffsat Cola None NIA Graphicsoffset in pixels Integer No action

yoffsat core“ None NIA Graphicsoffset in pixels Integar No aCtiOn

* At feastma paramstwk raqulmdor an ●rm b rmtmad.

i

‘ W& b ●n ●xtwd.d pwamm.r. Using●. unbnpt.m.md ●xtuufod pammofwuu..s ●nn 52 IPammamr
hvafld for thiscommand)
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Edefsufce

devd

MrMe

lb----

Fphyscden

trmscdm

tmlsce,

lbXeffset

Wffset

‘ At ham

TABLE B-9. vmGetState binarv oa rameters.

Cereer
Uttmded

care

Core

Core

core

Core

Core

Core

Cere

Core

Core

core

Core

Core

Core

Core

Extanded

Core

Corn

,, pus,-n,t.,

Takm

9

13

17

19

20

26

27

28

32

36

49

46

50

52

53

55

60

66

Type A55edetui Assedeted t’ehmtVdte Defmdl if

- ~-
Vdlte net used

Invagw L@cel color 1 IVenspemnt)IO No action
number [OP4U13)

Intogar Any velue Defeult video SOUfCO,O- No action
16

Integer Any due Current level, O-255 No action

Integer Any velue 1 (on) I O (offl No action

Integer Any vdua 1 (err) I o (off) No action

Integer Any velue Current level, O-255 No action

Integer Any velue Current graphicgmode No action

Integer Any vefue Total horizontal pixels No action
‘in currantgmode

Integer Any value Totel Weihbk No action

Integer Any value Total aveilnble No action

Integer Any value Totel Weibtbk No action

Integer Any value Total video sources No action
Installed.1-16

Integer Any velue Totel vertlcelpixels No action
in currentgmoda

Integer Any value Current level, 0.255 No action

Integer Any velue O {native] [ 1 INTSC) No action
I 2 IPAL1

Real Any velue Grephics width No action
h nertosaconds

Integer Any velue GrephlcaOffset Irl @X13k No action

Integer Any velue Gr?phlcaoffset in pixels No action

n m, h r.:unmd.

‘ Wti is ●n ●xrendmipamm.t.r. Usingan .nimplemwmd ●tandcd Wramotw causas●rm 52 [Param.tw
hvalid for thiso.ammand).
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Paramete r values set bv vmlnit.

(

Parameter I Vefue Command reference

devel 255 (hard kevirm) I vmFade I
emtdation I 1 ion) I vmSatGranhica II

enable o (off) ] vmSetTrans I
glavel 255 (full intensity) .vmFada

I
gmode Currant value I vmSatGraphica

horzoix Current value Nona

Iogcolors System limit for gmode None

physcolors System default for gmode None

etata O (transparency off) vmSetTrana

trarucolon System limit for gmoda None

width’ Svstam default for amode vmSetGraphics

vertpix Current valua None

vievef o (off) vmFade

Vmode O[native) vmSetVldao

Xoffset o vmSetGradrics

yoffset o vmSetGraphics u

1 [f SUPPORML W- is ●n ●xtandedparwnatw~Usingan unbnplammtod●xtendod paramcte? CWS*S UICV 52

[Pammstw hvaW for this command).
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TABLE B-1 1. vmSetGranhics Darameter~.

11=/ Cere I 1 [en] I o [off) I Integer

core Made numbti Intaaar

II eh-uv PE.mll

I=%=I+=
II Xoffsei I Care ! 60 I Meow

uVorfset I core 66 Integer

m II
Assedeted

1-

TVPB
retwn Vti m --lDefdtu

P=mwta
netesed

=4=
A5so&ted “d

reiul’1
WAM V*

1 [on] I O (off] None

Mode number’ None

Width In None

nanoseconds

Pixels None

pixels Nom

4
Defdr K

~-
nol used

No action

1
No action

No actien

=

No acticm

No action

, At loamon. parmn.t.r is rcquimdm ● mmr b raturnod.

‘ In dacimal,h MS-DOS as rctumsd by BIOS ht.rmpr 10H, c.rvic. OFH (s.. 4.3.31

, WddI b .“ .xtmdad Par.mmtw. Ushg ● unknpl.mmtd .xtmdod puwmtu CWSM error52 (Param.:w
invalidror thisccmwmndl.
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TABLE B-1 2. vmSatpalet@ Da remetarS.

—-.. . . . ... .. .

Pm-anwfot COnor Asso&md ca3hg TWO Astid - TVPO Dsfmltf if
Urdad MA* V4J* ● pwanwfu

=-al Ascfl W Usd

WfOI’ Core Logical color Integar None NIA Causes error
number

r Core Red value, G-266 Integer Nona NIA No action

o Core Green vahm. InteQer Nona N(A No actbn
D-266

b Corn Blue vatue, G.255 Integer None N/A No action

Wry Puanwfam

Puulle” cam w Tob.n TYW Asaocistcd uzhg Associstbd Dcfauk If
●xrmldd n.mbw Vablb mtunl parameter

ldmchull V*. nor Usd

COlO# Coro s Integer Logical colcf number None Causas error

r Core 38 Integer. Red valua, G-265 None NO action

0 core 26 integer Groan veiue, D-256 Nom No action

b Core 4’ Integer Blue Who, O-255 Nono No action

I.ngth Core 31 Integer Number of color None No action
army entries’

-Y core 1 POimcw POirll& to None No ection
color amay

‘ 3xactfy otw & ●nd ● fnst cm. of r, g, ●nd b ●rmroquk.d or ●n ormt b ratumad.

‘ Ektw ●xamty O.V b and ●t loam& of ?,g, ●nd b w. roqukad;or a&, ImgrtI. and nmy mum b. used
togathwwkhoul r, ~ w b. w m wmr b ratumd.

(

‘ Coloratmy mmryoquc.h4 bylw cc+npdsutof 3 cornpca* ** ● r*SUVOdbw”omt to NUL.
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TABLE B-1 3. Trarts ❑ a ameters.r

A8CE ~

P9mntd Ca9a TTIM TYIM Defmm ff
-Tz rahml w-

A& A nutd

W core Nme N/A Nc+w N/A No action

alla Core LooIcd CObl Image? None NIA No action
number

M&lln Core 1 (on) I O (off) Integer None NIA No action

State Core 1 (on] I O [off) Integw None NIA No OCtiOn

E%lIUyPamlletm

Pmmwte+ cam w T&m TVPO AuOciIlld rusodatd Dafti if
Utmmfed ~ - rtmml ~-

{Ikl&lld) V* W&a not used

(4eIU core 8 NIA None None No action

cola Core 9 Integer LO@Cd color None No action
number

mUMe core 20 Integer 1 (cull I o (Offl None No action

smte Core 42 Integw 1 lord I o low) Nom No action

1 F3nhwbath d ●nd _ or & only must be umd of an ●IIVI b rmum~. ~ an b* UE~ abn* M
whh h @US -

.
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TABLE B-14. vmSetVideo oa rameter~.

Ascll ~m

Plsamta’ Cae a Type AssO&ted rahmr TYPO Dafdl il
Utmded C%%%r W*

A

Lrefsowm core Input source, 0. Integer None N/A No action
15

VrtrOda core O (native) I Integer Nom NIA No action
1 (NTSCI I

2 {PAL)

S&4-y Pamx3tm

Pm,lretd Cae or T&m &mbe$ Tm Assodated -g Ass0#lsie41 Defmdt u
tlxtmded (declrnd) V+e retlan PlmmreW

wA10 nor ltsd

dafsarce coca 13 In!eger Input source, None No action
0-15

Vmode Core 53 Integer O (native) I None No action
1 (NTSC) I

2 {PALI

‘ At hast om pmamatarb roquksdor ● ●or is r.tunmd.

(
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I

VIDEODISC (vd) COMMANDS

FOR ICW PORTABUJTY

10. SCOPE

10.1 a. This appendix describes commands that control videodisc playars. Use
these commends to initialize. obtain inf ormation about, and control tha behavior of
vidaodisc players connected to the system. Tabla C-1 lists the commends covered in this

appendix, their token numbers, and their typee.

10.2 poo Iicetion au idence. This appendix supports implementation of the videodisc
(vd) software intarface and command requirements prescribed by MlL-STD-l 379,

Appendix D. Each of the vd commands listed on Table C-1 is described in a separate

section of this appendix, beginning with Section 40, vdGetStata command.

10.2.1 Terms. abbreviations. and acronyms use d in this apoe ndix. Key terms,

abbreviations, and acronyms usad in this appendix are defined as specified in Section 3 of
tha basic handbook.

20. APPUCABLE DOCUMENTS.

20.1 Go vernment documents.

20.1.1 Soec ificat ions. standerds. and handboo ks. The foilowing specifications,

standards, and handbooks form a part of this appendix to the extent specified herein.

STANDARD

MILITARY

MlL-STD-l 379 Military Training Programa

(Unless otherwise specified, copies of military specifications, standards and
handbooks ara available from tha Standardization Documants Order Desk, Building 4D,

700 Robbins Avenue, Philadelphia, PA 19111 -5094.)

(
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30. GENERAL GUIDANCE

30.1 Ge neral information and asaumDtfons. The general information and assumption

givan in this subsection were used in the definition of the videodisc commanda.

30.1.1 ~AV and C LV videodisc SUDDO~. Current technology uses” two types of

videodiscs: constant angular velocity (CAV) and constant liner velocity (CLV). These vary
in the information suppliad on the videodisc and the way in which they are read by the

playar. The individual command descriptions in this appendix identify those commands
and parameters that apply to CLV videodiscs only. In addkion:

a. Current support for CLV vidaodisca is a subset of CAV functions. However,
extended commands and parameters to provide more sophisticated CLV suPPort
may be added to future revisions of this documant.

b. Compliant players supPort both CAV and CLV videodiscs.

30.1.2 Plav and scan sDeeds. Play speeds are expressed as integer ratios of 1000,

which is defined as the normal speed of either 25 frames par second for PAL or 30 frames

per second for NTSC. For axample. givan that 1000 is normal, 2000 ia 2 x normal, 500 is
0.5 x normal, and:

a. For players in CAV mode, applications can assume that speed 1000, at’least one

speed slower than 1000, and at least one speed faster than 1000 are available.
For playars’in CLV mode, applications cannot aasume play speads othar than
1000. Paragraph 30.2 axplains how VDI Managements round spaeds when

raquestad speeds cannot be matched exactly by a playar.

b. Scan speeds vary among players. An application should only assume that scan

speed is faster than normal speed.

c. Because applications cannot assume that values other than 1000 will be matched

axactly, they should not try to calculate videodisc position based on timing and
frame spead at any speed other than 1000. Instead, they should use vdGetStste
frame (see 40.2.8).

30.1.3 Sea rches and instant iumos. When searching for a specific frame or chaptar,

players should use instent jumps if possible. If not, the search should always be at tha.

fasteat possible spead. Blanking during aaarchas is automatic and, therafore, is not under
VDI Management control.

30.1.4 Fields, frames. and chaoters. All frame numbers assume a standard format of

two fields per frama. The vd command set does not support accessing individual fields.

c-2
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The vd command sat assumea that frame numbara are alwsys availabla from CAV and

navar from CLV, and that chapter numbsra may be available from either.

30.2 ffOU nrfma methods for Dlaver aDeedq. Player apeeda are represented by
integera, with 1000 representing normal speed. Values Iesa than 1000 represant speeds

below normal, and values greater than 1000 represent speeds abova normal. A value
other than 1000 calls for a speed in frames per second (fps) that equals the product of the
speed and the default number of frames per second divided by 1000. On a NTSC system
for example, a speed of 500 specifies a rate of 0.5 x 30 fps or 15 fps. Additionally:

a. Wdeodisc playera are limited to a finite range of speeds. If a requested speed is
not 1000, VDI Management uses a rounding algorithm to translate from the

spacified speed to a player-supported speed. The algorithm rounda to the nearest

supported speed, except that values are never rounded to O or 1000, except for
playera in CLV mode as described later in this appendix. This mathod lets

applications 8uarantee use of the fastest fest and slowest slow speeds available.

(1) Table C-2 shows how speeds are roundad for the Sony LDP-2000 videodisc

player.

(2) Table C-3 shows how speeds are rounded for the Pioneer LD4200
videodisc player.

(3) Speed requests of zero are errors.

b. For playera in CAV mode, applications can assume that normal speed, 1000, at

least one apeed elowar than 1000, and at least one speed faster than 1000 are

available. Given this availability and the rounding algorfthm, which never rounds

to O or 1000, Table C-4 lists speed parameter values for specifyhg several

convenient speeda without knowing the exact speeds available from a givan
player.

c. For players in CLV mode, applications cannot assume play speeds other than
normal speed. For players that support normal speed only. all speeds other than

O are rounded to 1000. However, if the playar supports multiple speeds in CLV
mode, VDI Management applies normal rounding rules.

d. After requesting a play speed, a query for that speed returne the actual speed of

tha videodisc player. Actual spead may differ from the requested apeed because

of rounding.

30.3 Waled and muk idkc arm Ii-. Many ICW apphcations use both aides Of

a videodisc or multiple disc eidea. Such applications nead a way to ansure that the proper

(
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side of a disc, or tha proper dkc is insertad in the plsyer.

to do this.

There ara at Iaast three (3) ways

30.3.1 Refarence frama disolay. Tha first and eimplast method for ansuring that the

correct disc or disc side is insarted in the playar ia to display a referenca frama that
contains a kay characteristic and ask tha user to varify that tha characteristic is prasent.
If not, tha application asks tha user to changa the sida or disc, than triaa again.

30.3.2 Picture _. A second mathod for verifyhg the disc or side involvas pictura

stops at unique frama numbers. Pictura stops can ba requastad when tha videodisc is
prassad or mastared. For axample:

a. Assume that the desirad aide or disc contains a unique pictura stop at frama 125.

Also assume that tha videodisc service group has bean initialized, and tha usar
has been instructed to insert the proper disc. Tha application can:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Issue vdSet atiol = 0,audio2 = O,vidao = O to protact the user from the
following steps. (Section 100 describes tha vdset command.)

lssua vdp!ay from=115 to start an opan-endad play at frama 115 and

before the pictura stop. (Section 70 describas tha vdflay command.)

Wait for a faw saconds to be sura the playar will pasa frama 125 if no

pictura stop is presant. (An alternative approach would hava tha

application potl for frame numbars to saa if it gets frama 125 mora than
onca.1

Issue vdSdll to stop “tha player. (Saction 120 dascribea tha vdStiIl

command.)

Issue vdGatState frama to retrieve tha frame number at which the player

stopped. (Section 40 describas vdGetStata.)

Examina tha raturned frama numbar to datarmina whathar or not tha playar

stoppad at frama 125, or a highar frama number.

If tha playar stopped at frama 125, tha application knows that the eida or

dsc containing tha unique picture stop la insafiad in the playar. If the
playar stopped at a higher frama numbar, the application knows that tha

wrong sida or disc is insa~ed in tha playar and should prompt tha usar to

insart the corract eida or disc and try again.

b. Ttzia mathod is portabla undar tha ICW portability practicas bacausa support for

all involvad commands and paramatars is raquired by MlL-STD-l 379, Appandix

c-4
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D; and. aa naar as csn be determined, all videodsc playara support pictura stops.
However, nota that this procedure did not use a bounded play sequence such aa

rrdpley from= 120.to= 130 to datarmine whethar tha player stopped at frama
125 or 130. Soma videodisc piayars do not datect picture stops during boundad
playa.

c. Compliant vidaodiec ptayara support datection of picture atoPs in unboundad
plays, as imfrcatad in MlL-STD-l 379, Appendix D.

30.3.3 ~harJt er number saa rch. The chapter numbar saarch mathod involves

saarching for a chapter numbar with a known. uniqua frama number. Tha application
would issue a vdSearch chapter command, then examine tha return to see if error 216

(Invalid chaptar number) occurrad. (Section 90 describas tha vdSaarch command and its
parameters.) When using this mathod:

a. If no error is returned, the application quarias for the frama number with
vdGatStete frame to verify that tha chapter etarta at tha unique frama number.

b. Application should avoid using this mathod alone, bacauae chapter is an
axtandad parametar. Tharafora, this method ia only portable batwean VDI
Management implementations that support tha optional cheptar parameter.

c-5
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‘40. vdGatStete COMMAND

40.1 - ~~ . vdGatStete is a core command having a binary

token numbar of 3078 decimel. vdGetStete returns information about the videodisc pleyer
specified by the device parameter, or the default player when a device number is not

specified.

40.2 ~ oa rametera. The vdGetState command haa sixtean da fined

parameters: ar.rdol, aurSo2, cdisplay, chapter, defdevice, device, disctype, door, frame,
idrrtiaplay, motion, speed, spin, tdevices and video. Twelve are core parameters that must

be aupponed by compliant VDI Management implementations. There are four extended
parameters; support of extended parameter is optional (sea 4.3.2.6). Table C-5 and
Table C-6 list ASCII and binary parameter information, respectively, for vdGetStete.

40.2.1 AUCSO1 and audio2 narameter~. The audiol and atxEo2 parameters return
one if the respective audio chennel is on and zero if it is off.

40.2.2 CcEsofav Darameter. The CrSsplay parameter returns one if tha player’a

chapter number display is on and zero if it is off. Using cdisplay with videodiscs that do
not have chapter numbers returns error 88 (Unabla to raturn raquested information).

Cr5spfay ia an extended paramater. Using an unimplemented extended parameter causas

error 52 (Parameter invalid for this command).

40.2.3 Chaoter narameter. The chapter parameter raturna the current videodisc

chapter number. vdGetStete chapter raturns error 86 [Device not ready) if the videodisc is
not spinning normally and error 88 (Unabla to return requested information) if the videodisc

does not have chapter numbers. Chapter ia an extended parameter. Using an

unimplemented extended parametar causea error 52 (Parameter invalid for this command).

40.2.4 Defdevice varamete_ r. The defdevice paramater returns the default logical
player number set by vdSet defdevice or zero, the default device at start up. VDI

Management directs ail vidaodisc commands to this player unless a command contains a

devfce parameter directing it to a different player.

40.2.5 Device Darameter. The device parameter directs vdGetState to tha specifiad

logical player number regardless of the dafault player number aet by vdSet defdevice.
Because device only affects the command with which it is associated, the parameter does
not affect the return valua for, dafdevice when the two parameters are used together.
When using this parameter:

a. Specifying device with no other parameter returns error 49 Insufficient
parameters).

C-6
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b. Specifying e nonexistent or uninstalled plsyer returns error 160 (Invelid device
number).

c. Specifying an uninitialized player returns error S1 (Davice not initialized).

40.2.6 ~ Daramete r. Tha tisctype paremeter returns one if the videodkc ia s

CLV disc and zero if it is a CAV videodisc.

40.2.7 poor oarametar. Tha door parameter returns one if the player door is open

and zero if it is closed. VDI implementers should implement cbry for s player that suPPorts
raporting the door’s status even if the plsyar doas not support opening and closing tha

door from sn supplication. In eddition:

a. If an implementation auppone the door parametar but 8 player doea not support
reporting its status, VDI Management returns error BS (Unable to, return

requested information).

b. Door is an extended paramater. Using an unimplemantad axtended parameter

causes arror 52 (Parameter invalid for this command).

40.2.8 Frame Darameter. The frame parameter returns the current frame number of
the videodisc player. vdGetState frame raturns error S6 (Devica not ready) if tha videodisc
ia not spinning normally. Frame returns error SS (Unable to raturn requestad information)

for CLV videodiscs.

40.2.9 ]dxrfrsday Da ramete r. Tha idxc6sfAay paramater returns one if player’a frame

number (CAV) or time (CLV) display ia on and zero if it ia off.

40.2.10 Nelz ‘on r)aramet er. The motion parameter returns the state of a background
play or scan. if the laser is reading the videodisc during a play or scan sequence -- either

backward or forward -- motion raturns ona; otharwise. it returns zero. AdcfitionallY:

a. The primary intent of vdGetState motion is to let developers datermine when an

asynchronous background vdflay, trdscan. or vrkseerch is in progress. If
vdGetBtete motfon returns zero (falae) during a vdptay that requires a abek to e

from (starting) frama, problems arise in determining when a play sequence has
ended. Therefore, motion returns one (trua) during the entire vdpiey sequence.
For example, if a vdptay includes both a from and a to (ending) frame ,
vdGetSteta motion returns one from the tima the vdpfey returna appficetion
control until the to frame is reached or until an error occurs.

b. Similarly. a vrtsearch issued without the wait parameter will return control to the

application bafore the player reaches the targat’ frame. If vdsearch ia followed by
vdGetState motion, the motion parameter returns one while the player is seaking

c-7
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and zero when the terget freme ie reached. Finally, if the extanded chapter

parameter of the vdpley and vdSaucA commanda ia implemented, vdGatSteta
motfon return one aaaoon aa the aeek to the etartof the chapter begins.

c. Developers can synchronize with the arrival at a from frame and the resulting

diaplayof image data without ueingthe modon parameter. If noto frame is

specified, vdpley can include the wait parameter. If both the from and to
parameter are needed. the wait parameter cannot be used with a single vdplay
because the command would not return until thetoframe had been reached.
However, the application can use either of two ways to synchronize to the start

of image display. The application can poll for a window of frames aurroundlng
the from frame numbar with vdGatStatafreme, oritcan split thevdplay into two
commands. The following listings show both approaches.

(1) Polling forafrom frame, then determining when atiay sequence has

ended.

vdPlay from {from frame) to {to frame)

do

{
vdGetState frame {frame number}
1
J

while not (({from frame} - 30) << {frame number) << ({from frame} +

30))

do

{
something that happens at the start of video

)
end

do

{
vdGetState motion {motion flag)
1

while ~{motion flag) equals 1 )

(2) Using two vdPley commands to synchronize with a from frame.

vdPlay from {from frame) wait

do

{

C-8
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something that hsppens at the atsrt of video

}
end

vdPiay to {to frsma)

do

{
vdGetState motion {motion flag)

1
witile ({motion flag} equals 1 )

40.2.11 Remote oarameta. The remote parameter returns one if tha player’e remote

control unit is on and zero if it ia off. Additionally:

s. If a VDI implementation suppofis tha remota parameter but the playar does not

support a remote control unit, remote raturns Zaro.

b. Remote is an axtended parameter. Using an unimplemented extendad paramete:

causes error 52 (Parameter invahd for this command).
,

40.2.12 ala ed Daramat er. The speed parameter returns the actual player spaed

multiplied by 1000 in the play mode, or 999999 if the player is in scan mode. A return of
zero indicates the pleyer is parked or on a still frame.

40.2.13 ~dn rzaramata_ r. The spin parameter returns zero if the player is parked or in

a transition from spun up to spun down. The apin parameter returns one if the videodisc is
apinning and the player is ready to accept motion commands or in a transition from spun

down to spun UP.

40.2.14 T~ ar me er. Tha tdevices parameter returns tha total number of

logical players for which VDI Management was configured during installation. If only ona
player is connected, it is numbered logical player zero, and tdavices returns one.

40.2.15 Video oaremet er. The video parameter returns one if tha player’a video

channel ia on and zero if it is off.

40.2.16 Parameters re sultirm in errors. If a parameter causes an error: vdGetStete

returns immediately with the error message. The command does not return partial

responses for other parameters that did not causa arrors.

40.3

i

When using vdGetState, note the following:

c-9
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a. vdGetState can be successfully issued any time VDI Management can accept
commands, ragardlasa of the current state of the player. Howevar, the player’s

state can affect the ebility to return specific parameter values, and could cause

errors. For axample, vdGetState frame returns arror 88 (Unable to raturn
requested information) if the player is parked.

b. Trying to queua vdGetStata causas arror 177 (Command cannot be queued) at
the time of the attempt.

40.4 fleturn values.

40.4.1 NC II returnq. CM success. the return is a comme-separated list of values for

requested parameters as described in 40.2, above. On failure, the return is ‘ERROR n...”.

40.4.2 Sinarv returne. Qn su ccess, the return is AX = O. Values associated with

requested parameters are 32-bit values of the types given in binary parameter Tebla C-6.

~, the return ia AX = error numbar. Any return values in tha parametar block
addressad by ES:DI are undefined end should be ignored.

40.6 J3elated co remands. The syGetStete, vdlnit, vdsat. wmGatStste, and

xyGetState command requirements should also be raviewed in ralation to implementing the
vdGetStete command.

40.8 EXamdes.

command.

The following are ASCII and binary examptes of the ~tate

c-lo
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Get statua of
player 2 motion

flag

Gat information
on door and spin
stata for currant

player

Get whather disc
index display is

on for current
player.

Get whethar
player 1 video ia

on and tha

currently selected

playar

40.6.2 h.

Get status of

motion flag

After return

vdGetStete device= 2, modon

(returns) -1” ; playar 2 is in
; play or scan

; mode

vdGatStste door.a@n

[returns) -1,0” ; door is open and
; playar is spun

; down.

vdGetStete idxrfsplay

(returns), - 1- ; vidaodisc indax

; display is on

vdGetStste device= 1.vidao.dafdavice

(returns) -1,2” ; Player 1 vidao

; is on, and

; dafault player
; is logical

; number 2

Ax 3078 ; vdGetState decimal ID
BX 1 ; numbar of paramatars
ES: DIIO1 35 ; modon decimal ID
ES: DI[4] Any valua : place holder for raturn value

AX o ; returns O if successful and
~ non-zero if not.

ES: DI[41 1 . value for motion, player is#
; playing or scenning.

(’
c-1 1
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50. Vdflit COMMAND

50.1 Vdlrit command summary. vdlnit ia a core command having a binary token
number of 3079 dacimal. vdrit initializes vidaodisc hardware and the vd softwara service
group, placing both in a known atate. vdlti must be issued for each attached player that

will ba usad by the application. This command interrupts any other player motion

command that did not includa a wait paramater, in which casa, the application is not able
to issue v19rit until the motion command is complete. In addtion:

a. vdfnit is a synchronous command. It does not return control to the application

until it has succaadad or datectad an error condjtion. To keep disturbances to a
minimum, VDI Management should turn video and audio off at tha player, spin up

the videodisc, then turn video and audio back on.

b. The resulting display after vdlnit varies with vidaodisc type. With CAV
videodkcs, vidao remains visible with the player frozen on the first available
frame. With most CLV videodiscs, the player automatically blanka vidao.

50.2 CO remand DarametarS. The vdlnit command has ona dafined parametar: device.
This is a core paramatar that must ba suppofied by comphant VDI Managamant

implementations.” Tabla C-7 lists dfi ASCII and binary paramater information.

50.2.1 Pevice naramet er. The device parametar specifies the logical player numbar
to be initialized. If device is omitted. vdlrit either initializes logical device zero or
reinitializes the dafault player sat by vdSat dafdew-ca. Whan using devica:

a. A player must have bean preciously initialized with vdtnit for vdSet dafdevica to

set it to the default. If vdset has not been used and the” dew.ca parameter is

omittad, the dafault playar is defined to ba logical davice zaro. On subsequent
calls that include a device parameter, vdfti doas not change tha dafault davica if

a device other than the default is specified.

b. If, on the first call to v19rit, a device other than zero ia specified. v&W must be

usad if that device is the dasired default. For example, assume that the first call
to vdlti is whit device= 1. This does not set the default devica to one. An

aPp~cation must issue vdsat dafdaticas 1 to do t~s.

c. To change the default to a davice that has not yet been initialized, use vdlrdt

device = n, where ‘n” is the daeired logical device number, followad by vdsat
dsfdsvica = n. After a device has been initialized, vdSet defdevice alone may be

usad to change tha default.

d. Specifying a nonexistent or uninstalled player cau~a arror 160 (Invalid device
numbar).

C-12
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50.2.2 C~ ition b Init. vdlnit sets the videodisc parameter listed in Table

C-8 to tha specified values.

50.3 JmDlamentation not=. When using vdlzit, nota tha following:

e.

b.

c.

d.

a.

(“
f.

(

9.

vdfrit can be successfully issued any time the spacified device or, without a

spacifiad device, the default player (eithar playar zaro or tha player set by vdSet

defdavice) can accapt motion commands (axcapt, sea 50.3d).

vdGetStata tdevicas returns tha total numbar of playera for which VDI
Management was installed. This command can be usad after the first vdlnit to

determine the number of additional devices that can be initialized.

[f tha player suppona a character generator, vdhit turns it off.

Trying to queue v@rit causaa error 177 (Command cannot ba queuad) at the

time of the attempt.

With systams that do not support the door parameter, VDI Management returns

arror 80 (Initialization error) if an application issues vdlnit with tha playar door
open. Therefore. it is good programming practica to prompt the user to insart the
videodisc and close the door befora issuing vdlrit.

Spinning the videodisc up also updatas tha diectypa parameter, and sats cdaplay

to undefined for videodiscs.that do not support chapter numbar,s.

If vdlrit returns an error, the parameters listed in Table C-8 have undefined

values.

50.4 Ftaturn values.

50.4.1 ASCII returns. n~s, the raturn is ‘OK”. on failur?, the’ return is

‘ERROR... n-.

50.4.2 Binarv retu rns. @ suc c.ess, the return is AX = O. On fa ilur~, the return is

AX = arror number.

50.5 Related commands. The sylnit. vdGetState, vdset, vmlti, and SYI& command

requirements should also be reviewed in relation to implementing the vclrit command.

50.6 Examoles. The following are ASCII and binary examplaa of tha ~

command.

C-13
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Initialize player O

end vd aarvice group

Initialize player 1

50.6.2 w.

Initialize player

O and vd aervica
group

Aftar raturn

Initialize pleyer

1

After return

Ax
BX

AX

AX

BX
ES: DIIOI
ES :Dl [4]

AX

MIL-HDBK-264-2

APPENDIX C

Vdlrit

(raturns) “OK-

Vdhit device= 1
.. ----

; first time command is
; issued

[returns)-OK-

3079 ; vdfrit decimel ID

o ; number of parametara

o ; returns zero if succeasf ul, and

; non-zero if not.

3079 ; vdlti decimal valua

1 . number of paramatera,
14

1

0

C-14.

device dacimel ID
logical player number for

device

raturns O if successful. and

non-zero if not
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60. vdPaseThru COMMAND

60.1 vdPesaThru command summary. vdPasaThru is a core command having a
binary token numbar of 3080 decimal. vdPaaeThru communicate diractly with a player,

bypassing the standard videodisc servica group commanda and parameters. It is furnished
to allow access to specific playar features that are not supported by other VDI videodisc
commands. vdPeaaThru passes a string of bytes to the player and waits for the player’s

response for a specifiad or default time. If a response is issued, VDI Management returns
it to the sppfication. When using vdpaaalluu:

a. Some videodisc players may have more than one command set that can be used

to transmit commands to the player. The application sets the appropriate
command mode when using vdPaesThru.

b. When an application issu,es vdPaeeThru, VDI Management stops normal

communications using preset parameters to let the application change player
communications parameters as necessary. VDI Management does not resume
normal communications until it receivas a command from the vd group other than
vdPaaaThm. VDI Management then resets the command mode and

communications parameters for the playar to the normal settings.

CAUTION

vdPaeeThm allows nonportable access to special features of videodisc
players. It is included as a convenience to developers and implementers

who want to use the lMA/DoD command set for portable ICW applica-

tions and do not want to switch to a different environment for

applications that require access to nonportable player functions not
furnished by other vd service group commands. Therefore, although

the command is required in complisnt applications, it is supplied for

convenience only and SHOULD NOT be used for portable ICW

applications. An application that uses vdPaasThru cannot be compliant
unless it properly handlas a failure of a player to act properly on tha
passed-through command string.

60.2 co remand Da rameters. The vdPassThru command has three defined

parameters: device, pmeg and time. All are core parameters that must be supported by
compliant VDI Management implementations. Table C-9 lists ASCII and binary parameter
information for vdPaasThns.

60.2.1 Device rzaramet er. The device parameter directs vdPassThru to the specified
logical player number regardless of the default player number set by vdSat dafdevice.

Specifying a nonexistent or uninstalled player causes error 160 (Invalid “device number).
Specifying an uninitialized player causes error 81 (Device not initialized).
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60.2.2 Prnao oa ram ate r. Tha pmag paramatar denotea a command string to ba

paasad through to tha playar without modification by VDI Management. In addition:

a. Tha binary interfeca paasas a pointer to a null-terminated player message string.

Each byte in the etring can take the value 1 through 255.

b. The binary intarface data block for command and reaponaa atringa allocatad by

tha application and pointed to by the prnag paramater must ba a minimum of 33

bytaa. VDI Managamant usas this memory for the playar rasponse as well as the
player command. Bacause the response may ba up to 32 bytes PIUS NULL,

allocating Ieaa than 33 bytas could result in tha binary intarface response string

ovar-writing application memory.

c. For the ASCII interfaca, tha digit string consiata of pairs of hexadecimal digits.
The string can not contain spacea (ASCII 20 H). because the space character is a
delimiter and would denote the end of the string. Also:

(1) Any non-delimiter characters other than the digits ‘0- through “9”, and the

Iettara “A” though ‘F” and ‘a- through ‘f” cause error 51 (Paramater value

invalid or out of rang a). A string containing an odd numbar of digits also

causea this error.

(2) The inadvertent insartion of a delimiter. such aa a aPaca, ia hkeIy to cause

error 52 (Paramatar invalid for this command) because VDI Management
will intarprat following characters as tha start of a naw paramatar name

which is highly unlikely to be valid.

60.2.3 Trme oarameter. The’ time parameter specifies a timeout value in
milliseconds. VDI Management waits for time milliseconds for a player rasponsa. If the
player does not raspond in time milliseconds, VDI Management returns control to the

application. Additionally, when using this paramater:

a. If no time is specifiad, tha default timeout value is implementation- dapendant.

An application may specify a time of O milliseconds for playars that typically do

not iaaua rasponses to commands. Valuas ara Iikalti to ba approximate but very

close to spacified valuaa in actual implementations becausa of limitations in

computar timing.

b. A failure by the player to respond within tha specified or default timeout period

results in a null response string. A timeout does not cause an error.

60.3” flat urn values.
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60.3.1 ~. on succOSS, the return is the pleyer response ee e string of up
to 64 upper-case hexadecimal digits (O-9, A-F; 32 bytes of data) terminated by CR/LF, or
an ampty string (CR/LF only) if a timaout occurs. Qn failure. the return is ‘ERROR n.....

60.3.2 6irtarv retu ma. on succe~ , the raturn is AX = O. Valua associated with the

Pme9 Parameter is a 32-bit Pointer to a Player response string of up to 32 bytes + NULL.
vdpaaallmr does not change the pmsg valua passed back to the application. The response
string may be an empty string (NULL only) if a timeout occurs. Qn failure, the raturn is AX
= arror number. Any raturn valuas in the parametar block addreseed by ES:DI are

undefined and should ba ignored.

60.4 E~s. The following ara ASCII and binary examples of the ~Tlurr
commend.

Send ‘THIS IS
A COMMAND- to

the player and
return .THIS

f
IS A RESPONSE-

vdPaeeThru pmsg. 544649532049532041 20434F4D40414E44

; command atring is not quoted and
; contains no spaces.

(returns) ‘54484953204953204120524553504F4E5345.
; response string is not quoted.

60.4.2 -.

“Send a command

string to player 2

After return

AX

BX

ES: DIIO1
ES: DI[4]

ES: DI[8]

ES: DIICI

Ax

ES: DIICI

3080
2
14
1

37

pointer

o

; vdPa~ti decimal ID

; number of parameters

: device decimal ID

: sand message to player 1
; pmag decimal ID

. pointer to player message,
; string

. returns O if successful, and#
; non-zaro if not

; pointar to player raspone’a
; string (Sama pointer value as
; the passad valua)

(
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70.0 vdpfay COMMAND

70.1 v~m. vdpiay is a core command having a bina~ token

number of 3081 dacimal. vdl%y exacutaa w“deodisc play sequences. The sequences may

includa starting framas, anding frames, chapters, directions, and spaads in various

combinations. The application can instruct VDI Management to raturn control immediately

or when the pley saquence ia completa. This command interrupts any other player motion
commend that did not include a weit parameter, in which case, the application will not be
able to issue vdflay until the motion command ia complete.

70.2 GO remand oa rameter~. Tha vdplay command has savan dafined parameters:

chapter, device, ct!recdon, from, apaed, to, and wait. All parameter are core parameters

that must be supported by compliant VDI Management implementations, excapt chapter
wlich is an extended parameter. Implementation support for extended parameter ia

optional (sea 4.3.2.6). Table C-1 O lists ASCII and binary parameter information for vdpfey.

70.2.1 No parameters. vdflay issued with no parameters causes the player to start
playing forward from the current frame at a spaed of 1000 (see 70.2.6) and continue until

interrupted by a subsequent vdlnit, vdplay, vdScan. vdSearch, vdSet spin= O, vdStep, or
vdstii command; or until the player reachas the end of the videodisc.

70.2.2 Charzter Darameter. The chapter parameter specifies a chaptar number to
play from beginning to end. When used with a speed parameter, the chapter plays at the

specified speed. Adding wait causes VDI Management to wait until the chapter has been
played to return application control. Also:

a. Specifying a chapter for a vidaodisc without chapter numbers causes arror 208,
(Action not supported by disc). Specifying an illegal chapter number causes error

216 (Invalid chapter number).

b. Chapter is an extended parameter: implementation is optional. Using an
unimplemented extended parameter causes error 52 (Parametar invalid for thk

command].

70.2.2.1 co mnatible rzarameters. The chapter parameter can be issued with device,

speed, and wait parameter. Using chapter with any other parameter cause error 50
(Parameter cannot be used together).

70.2.3 Device oaramet M. The device parameter directs vdPlay to the specified
logical player number regardless of the default player number set by vdSet defdevice.

Specifying a nonexistent or uninstalled playar causes error 160 (Invalid davice number).

Specifying an uninitialized player causes error 81 (Device not initialized).

C-18
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70.2.3.1 ~omoatible parameters. The device parameter ia compatible with all other

vdflay parameters, assuming other parameter are compatible with each other.

70.2.4 Di~ r. The direction parametar aeta the diraction of motion ( 1
= forward, O = backward) for play eequances that do not include to frames. When using
the tirecdon parameter:

a.

b.

Specifying a cErecdon with no from frame starts a play sequence in the specified
shecdon from the current frame at an optional speed. If a from frame is

specified, the player searches to the specified frame, then begins play in the
specified chection.

Specifying a direction with a to frame causes error 50 (Parameters cannot be
used together) becauae tha direction required to reach the to frame ia
predatermined either bythe relative position of the current frame or, if specified,

the relative position of the from frame. Therefore, a direcdon used with a to
frame is redundant if it agrees with the predetermined direction, and conflicting if

it opposes the predetermined direction.

70.2.4.1 co mr)atible oaram eters. The c6recdon parameter is compatible with the
from, device. speed, and wait parameters. Using the’ direction parameter with other
vdflay parameters causes error 50 (Parameters cannot be used together).

70.2.5 From r)arameter. The from parameter specifies the atardng frame number for
a play sequence. The player immediately searches or jumps to the specified frame with
video off, turns video on, and executes the play sequence at an optional epeed. The play

executes either to an optional to frame or in an optional tirection. Note that vdpfay

from = 1000,to= 1000 is exactly the same as vdSearch frame= 1000. In addition:

a. Using the from parameter without a to parameter starts en unbounded play. The
play sequence continues until interrupted by a subsequent vdlti, vdflay, vdScan,

vdsasrch, vdset spin= down, vdstep, or vdStill command, or until the player

reaches the edge of the videodisc.

b. Specifying a from frame for a CLV videodisc causes error 208 (Action not
supported by disc). Specifying an illegal frame number causes error 215 (Invalid

frame numbar).

70.2.5.1 co mDatible Darameter~. The from parameter is compatible with the device, ”

either drecdon or to, speed, and wait parameters. Using the from parameter with other

vdpfey parameter or with illegal combinations of othewise compatible parameters causes
error 50 (Parameters cannot be used together).

(
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70.2.6 Soaed oa ramete r. The apeed parameter specifies the apeed of play with

1000 equaling normal. VDI Management mapa requested speeds aa closely as possible to

available player speeds (see 30.1 .2). In addition:

a. Because actual speeda may vary from requested speeds, the binary inte~ace

changas the speed value passed in the parameter block to the actual speed set
by VDI Management. Issuing vdGatStete speed raturna the actual apeed after
eny necessary rounding. For CAV mode, speeds are never rounded to O or 1000

(see 30.1.2).

b. Specifying a apeed less than or equal to zero causes error 51 [Parameter value
invalid or out of range).

70.2.6.1 Compatible oara~ r. The epeed parameter is compatible with the

device, either drection or to, from, chapter, and wait parameters. However, neither the
from or to parameter should be used in conjunction with dsspter [see 70.2.2). Using the

speed parameter with other parameter or illegal combinations of compatible parameters
causes error 50 (Parameters cannot be used together).

70.2.7 TOO arameter. The to parameter specifies the ending frame number for a pley
sequence. When the player reachea the to frame, the player automatically enters still

mode, freezing on and displaying the frame. Also:

a. The to parameter haa lower priority than the from parameter. For example;

vdflay from= 100,to = 1000 and vdpfay to= 10OO,from = 100 both search to
frame 100. then play to frame 1000.

b. Specifying a to frame for a CLV videodisc caused erro’r 208 (Action not

supported by disc). Specifying an illegal frama number causes error 215 (Invalid
frame number).

70.2.7.1 Como atible oa rameters. The to parameter is compatible with the device,

from, speed, and wait parameters. Using to with other parameters causes error 50

(Parameters cannot be used together).

70.2.8 Wait oarame~ r. The effect of the wait parameter depends on the parameters

that accompany it. Table C-1 1 lists when vdplay wait raturns application control based on

accompanying parameters. If the player returns an error, the command will return when
the error state is detected instead of at the time given in Table C-11. Additionally:

a. Without wrdt. VDI Management returns control as soon as it determines that the

command is legal. No error checking ii done to determine if the player actually
accepts the command or acts on it properly. Therefore. ayCheckError should be

C-20,
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used to determine if the pleyer entered en error stete while either eccepting or
trying to execute the command.

b. ayCfwcMnw may be neaded to detect cartain error atetaa that occur after vdPbrY

wait. For exempla, vdflay wait,from = 1000 returna when the from frame hae

bean reached. ayChackError is required to detect any error state thet occurs
after tha playar has raached frame 1000.

c. VJthout wait, a subsequent vdirrit, vdplay. vdScan, vrf%sercfr, vcfsat spin= 0,
vdstep or vdStii command immediately interrupta an executing play eaquence,

aven if the play sequenca specifies a target to frame or a cl-iapter.

70.2.8.1 Comoat ible oarameters. The wait parameter is compatible with all other
vdflay parameters, assuming the other paramatars ere compatible with aach other.

70.3 Imoleme ntation notea. When using vdflay, note the following:

a. vdpfay can be successfully issued any time spin= 1 IUP) aa sat by vdSet.

b. vdGetStete motion can ba usad to find out whethar the player is currantly

f
executing a play sequance. This could be used, for example. with a vdplay to...
with no wait parameter to determine whether or not the to frame has been

reached.

c. All parameters apply to the current vdpfay they were issued.with onlY. For

exampla, vd~y to= 1000.epaed = 500 doaa not aet tha speed to a default of
500: a aubsaquent vdPlay without a speed will play at apead 1000, not 500.

70.4 Retu rn values.

70.4.1 ASCII returns. ~s, the return is “OK”. On failure, tha return is

‘ERROR n.....

70.4.2 Sinsw ret urns. On succe SS, the return is AX = O. Value associated with

speed parameter ia a 32-bit integer that gives the actual speed that will ba aet after
rounding, if rounding is required. On failurq, the return ia AX =. error number.

70.5 IMlated commands. The syCheckError, vdGetStete, vdscen, v~aerch, vdstep,

and vdsdfl command requirements should also ba raviewed in relation to implementing the
vdf%y command.

70.6 Examnles. Tha following are ASCII and binary examples of the vd%y

command.

c-2 1
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70.6.1 ~.

Play forward at

normal speed from
current frame.

Play backward
from frame 1000

at the slowest

possible apeed.

Play from current
frame to 2000, do
not return until it

is reached.

Play backward to

frame 1.

Play backward
from 200to 100

Play backward

from the current

frame

Play all of chapter
2 at normal speed

vdpfay

[returns) ”OK-

vdl%y

~= 1 ,tirection = O,from = 1000
(returns)-OK”

vdflay to= 2000,wait

(returna)”OK”

wJpfay to= 1,diractbr = O ; Paramatera cannot be

(returns) ”ERROR 50” ; used together.

vdptay from= 200,to = 100

(returns)” OK”

vdpfay cEraction = O
(raturns)” OK”

vdflay chapter= 2
(returns)”OK”

c-22
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70.6.2 -.

Play from frama Ax 3081

200 to 500 BX 2
ES: DIIOI 24
ES: DI[41 200

ES: DI[81 4B

ES: DIIC1 500

Aftar return AX o

; vdf%y decimal ID
; number of parameters
; from dacimal ID

; atardng frame number
; to decimal ID
; anding frame number

; returns zero if successful, and
; non-zero if not.

(
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80. vdscen COMMAfUD

80.1 Vdscen command summary. vdScan ia a core command having a binary token
number of 3083 decimal. ~ placee the default or specified player in scan mode in an

optional tir~”on. The player playa at the maximum possible apaad. The command

continues until interrupted by a subsequent vdhzit, vdflay, vdscen, vdseerch, vdset

spin =0. vdstep, or vdstill command, or until the player reechaa tha edge of the videodisc.
This command interrupts any other player motion command that did not include a weit

parameter, in which case, the application is not able to issue vd%an until the motion
command is complete.

80.2 Go remand parameters. The vdScan command has three defined paramatars:

device, tirecdon, and wait. All are core parameters that must be supported by compliant
VDI Management implementations. Tabla C-1 2 lists vdscen ASCII and binav parameter
information.

80.2.1 vdScan with no parameters. vdScan issued with no parameters starts
scanning forward from tha currant frame.

80.2.2 Device narsmete r. The device parameter directs vdScan to tha specified

logical player number regardless of the default player number aet by vdset defdevice.

Specifying a nonexistent or uninstalled player cauaes error 160 (Invalid device number).

Specifying an uninitialized player causes error 81 (Devica not initialized).

80.2.3” @reti”on Darameter. The direction parameter sets the direction of motion for
the scan, either one (forward) or zero (backward).

80.2.4 Wait Darameter. The wait parsmeter causes VDI Management to “wait until it
has confirmed that the player ia in scan mode to return application control. Without W*
VDI Management returns control as soon as it determines that the command is legal. No
error checking is done to determine if the player ectually accepts the commend or acts on

it properly. Therefore, ayCheckError should be used to determine if the player enterad an

error state while either accepting or trying to exacuta the command.

80.3 Implementation notes. When using vdscsn, note that the command is typically
used during application development only. This is because vdscen oftan results in

displaying parts of fremes and does not accept parsmetera to limit the area of the
videodisc that is scanned.

80.4 petu rn velueS.

80.4,1 ASCII returns. On succ SSS, the return.ia ‘OK”. on failure, tha return is

‘ERROR n... -.

*
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80.4.2 flinarv returns. 9n success , the return ie AX = O. Qn feilur~, tha return is

Ax = error numbar.

80.5 Efelated commands. The vdflay, vdkit. vdscen, vdseerch, vdset vdSWP, and

vdsdll commends should alao be raviawed in relation to implementing the vd8can

command.

80.6 Exemdas.
commend.

80.6.1 ~.

Scan forward

from the currant
frame

Seen backwsrd on
playar 1, do not
iaturn until seen
mode ie confirmad

(
80.6.2 -.

Scan backward on
I the default player

After return

(

,

The following are ASCII and binary axamplas of the ~

vdscen

(raturns)-OK-

vdscen direction= O.device = 1 .w*
(returns) -OK-

AX 3083 ; vdscen dacimal ID

BX ‘2 ; number of parameters

ES: DIIOI 15 ; direction decimal ID

ES: DI[41 o ; play direction (backwerd)

AX o ; raturns zaro if successful, and

; non-zaro if not.

C-25
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80. vrfsearch COMMAND

90.1 vdsearch command summary. vdSearch is a core command having a binary

token numbar of 3084 decimal. vdseerch cauaea tha playar to turn vidao off, immediately
search for the spacified frame number or the first frame of the apecifred chapter number,

and fraeze. This command intarrupta any other player motion command that did not
include a wait paramatar, in which casa, the application is not able to issua vdsearch until

tha motion command is complata. The resulting display after vdSearch varies with
videodisc type. For exampla:

a. With CAV videodiscs, video remains visibla.

b. With most CLV videodiscs, vdseerch is equivalent to saarching to the start of a
chspter followed by a pause commsnd. Typically, a CLV pausa command
automatically blsnks video.

90.2 CO remand va rameters. The vdSesrch command hes four defined peremetars:

cheptar, davice, frame, and wait. Davice, frame, and wait are cora parameters that must
ba supported by compliant VDI Management implementations. Chapter is an extanded

parameter: VDI implementation SUPPOR of extendad parameters is optional (saa 4.3.2.6).

Tabla C-13 lists ASCII and binary parameter information for vdseerch.

90.2.1 Chaoter oarameter. Tha chapter parametar specifiee a chaptar number to
search to. The player displays the first frame of the specified chapter (CAV) or pausas and
blanks vidao (CLV). Also:

a. Specifying a chaptar for a videodisc without chapter numbers causes error 208
(Action not supported by disc). Specifying an illegal chapter number causea error

216 (Invalid chapter number).

b. Chapter is an axtended parameter. Using an unimplemented axtanded paramater
causes error 52 (Parameter invalid for this. command).

90.2.2 Davice parameter. The device parameter directs vdSearch to the specifiad
logical player numbar regardless of tha dafault player number set by vdSet dafdevice.

Specifying a nonaxistant or uninstalled player causea arror 160 (Invalid device number);

specifying an uninitialized pla yar causes error S 1 (Device mot initialized).

90.2.3 Frame Darameter. The frame paramater apacifiaa a frama numbar to search
to. Tha playar displays the specified frama. Specifying a frame for a CLV vidaodisc

causas error 208 (Action not supported by dkc). Specifying an illegal frame numbar

causas error 215 (Invalid frame number).
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90.2.4 Wait Daramete r. The weit parametar causes VDI Management to wait until

the apecifiad chapter or frame has been reached before raturning application control.
Without wait. VDI Management raturns control aa aeon as it determines that the command

is legal. No error checking is done to determine if the playar actually accapta the
commsnd or acts on it properly. Tharefora, syCheckError should be used to datarmine if

the player entered an error state while either accepting or trying to execute the command.

90.3 m turn valuea.

90.3.1 ~~.

‘ERROR n...n-.

On success, the return is “OK-.

90.3.2 8inaw re turns. ~. the return is AX =

AX = error number.

On failure, the return is

o. g n failure, the return is

90.4 Related commands. Tha vdplay, vrfset, vdStep, and vdStill command

requirements should also ba reviawed in relation to implementing the vdsaarch command.

90.5 Examoles.

command.

[
90.5.1 ~.

Saarch for frame
23476

Search for chapter

5 on player 1, do not
raturn until tha chapter

has been reached

90.5.2 -.

Search for frame
10356

Aftar return

(

The following ara ASCII and binary axamples of tha _

vdsearch frame= 23476

(raturns)- OK”

vdsearch chapter= S,device = 1,weit

(returns)”OK”

AX 3084 ; vdseerch decimal ID

BX 1 ; numbar of paramatara

ES: DIIO1 23 ; frame decimal ID

ES: DI[4], 10356 ; frama number to aaarch for

Ax o ; returns O if successful, end

: non-zero if not
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100. vdSet COMMAND

100.1 vdSet command summar~. vdSet is a cora command having a binary token

numbar of 3085 decimal. vdSet sats the default logical player numbar and othar playar

conditions, including the state of tha audio and vidao channals, tha index and chaptar
numbar displays, tha disc spin/park status, whathar the door is open or closed, and
whathar tha usar remote control is on or off.

100.2 @ remand Darameter~. Tha vdSat command has elaven dafined parameters:
audiol, audio2, cdisplay, defdevice, device, door, idxdisplay, remote, spin, video, and
wait. Tha cdisplay, door, and remote paramatars ara extanded; implementation of

extanded paramatars is optional (saa 4.3.2.6). All other parameters are cora parameters

that must ba supported by complient VDI Management implementations. Table C-1 4 and

Table C-1 5 lists vdSet ASCII and binary parametar information, respectively.

100.2.1 Audiol and audio2 oa rameters. Tha audiol and audio2 parameters enabla

( 1 ) and disable (0) the player’s stereo outputs. Setting both audiol and audio2 to zaro
turns off all playar audio. Note that many players automatically route tha output of an
anabled audio channal to a disabled channel. For example, if audiol = O and audio2 = 1,

tha player may automatically route the output of audio2 to audiol.

100.2.2 Cdisplav oarameter. The cdisplay parameter enables and disables the
player’s chapter number display. This display is typically a character generator within tha
videodisc playar that displays chapter number information as part of the video signal. in

addition:

a. Cdisplay is an extended parameter. Using an unimplemented extended parameter
causes error 52 (Parameter invalid for this command).

b. Simultaneous displey of chaptar numbers, if implemented, and the position index

(see 100.2.6) is not a requirement. Tha position and formats of these displays is
typically player depandent and should, therafore, ba avoidad in finishad

applications.

100.2.3 Defdevice Darameter. The defdevice parameter si?ts the dafault logical
playar number. VDI Managamant directs all videodisc commands to this player numbar

unless a command contains a device parameter (sea 100.2.4) directing it to a diffarent
playar numbar.

100.2.4 Device Darameter. The device parameter directs vdSet to the spacified
logical player number regardless of the default player number set by vdSet defdevice.

Specifying a nonexistent or uninstalled player causes error 160 (Invalid device number).
Specifying an uninitialized player causes error 81 (Devica not initialized).
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100.2.5 Door traramete- r. Tha door parameter opens snd closes the vidaodisc player

door. If the player does not support this function. the parameter returns error 87 (Action
not supported by devica). Additionally:

a. VDI Management davelopars should Implement door for a plsyer that supports

reporting tha door’s statue even if the player doee not support opening end
closing tha door from an epfllcation.

b. Door is an extended parameter. Using an unimplemented extended parameter
causes error 52 (Parameter invalid for this command).

100.2.6 Idxdisolav Da rameter. The idxtiaplay parsmeter enables and disablas the

player’a position index display. The resulting displey is in frame numbers for CAV

videotisce and time for CLV videocfmcs. This drsplay is typically a character generator

within the videodisc player that displays videodisc position as p8rt of the video signal (see

100.2 .2b).

100.2.7 Remote na rameter. The remote parameter turns the hand held ramote on

and off. Remote = O (off) gives the application softwsre complete control over the
videodisc .plsyer. If the player does not support this function, .ramote returne error 87
(Action not supported by device). Remote is an extendad parameter. Using an

unimplemented extendad parameter csuses error 52 (Parameter invalid for this command).

100.2.8 sol ‘n oarameter. The spin psrameter spins the rfrsc up and down. In

addition:

a. Spin= 1 (up] causes the player to spin UP and still on frame 1“(or ‘the first

evailable frame). Spinning the videodisc up alao updatas the diectype parameter

and sets txEa#ey to undefined for videodiscs that do not support chspter
numbers.

b. Spin=O (down) causes the playar to spin down immediately, interrupting anY
playar motion command not accompanied by the wait parameter. in which case,

the application is not able to issua vdSet s@r =0 until the motion command is
‘ completa.

100.2.9 video oaramet W. The video parameter enables and disables the player’s

video output channel.

100.2.10 a-~. With the wait parameter, vdsot does not return,

application control until the specified aetdngs have been acknowledged or a player error
state is detectad. Without wait, VDI Management returns control as soon as it determines
that the command is Iagal. Also:
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a. Without weit, no error checking ia done to datarmina if tha playar actually

accapta tha command or acts on it proparfy. Therafora, ayChackError should be
used to datermina if the player entared an error etata while eithar accapting or

trying to axecuta the command.

b. Specifying wait with no other parameter raaulta in error 49 (Insufficient

paramatara).

100.3 ~olem antat cm_fK@s.i Whan using vdsat, nota that applications can issue
WJ5et successfully any time the player can accept commands, axcept,that vdSat door= 1

(open) can only be issued following vdset spin= O (down) and after tha playar has actually
completed the spin down sequence.

100.4 Bat urn values.

100.4.1 ASCII retu rns.

“ERROR n...”.

On succe SS, the return is “OK”. On failure, the raturn is

100.4.2 6inary returns. on suc Ces$, the raturn is AX = O. ?n failure, the return iS

Ax = error number.

100.5 Related com mands. The syCheckError and vdGetState command requirements

should also be reviawed in ralation to implementing tha vdset command.

100.6 Examgles. The following are ASCII and binary examplas of tha vsSet

command.

100.6.1 ~.

Turn off both numbar vdset idxdsplay = O,cdsplay = O
displays

Disabla hand-held

remota control on
playar 1

Mske logical playar

the dafault

Turn on all playar

outputa

Disabla audio

channal 1

(returns) -OK-

vdset remota = O.device = 1

(returns) ”OK-

1 Vdset dafdevice = 1

(returns) -OK-

Vdset video= 1 ,eUr501 = 1 .eurso2= 1

(returns)” OK-

WJ6at audiol = O

(returns) -OK-
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Turn on playar AX 30B5

index dk.play BX 1

ES: DIIOI 29
ES: DI[41 1

After return Ax o

Set video on, audio AX

channel 1 on, audio BX

channel 2 off ES: DIIOI

ES: DI[41

ES: DI[81

ES: DIIC1

ES: DI[1OI

ES: DI[141

After return

AX

30B5
3
51
1

2
1

3
0

0

; vdset decimal ID
. number of parameters
~ idxcEaplay dacimal ID

; set value to 1 (on)

; returns O if successful, and

; non-zero if ,not.

; vdset decimal ID
: number of parameters
; tideo decimal ID

; set value to 1 (on)

; audrol decimal ID
; set value to 1 (on)

; audio2 decimal ID
; aet value to O (off)

; returns O if successful, and
: non-zero if not

!

(
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110. vdSteP COMMAUD

110.1 vdstenc ommand summary. vdStep is a core command having a binary token

number of 3090 decimal. ~tep causes the videodisc player to move forward or

backward one frame at a tima in a apecifiad drecdon without blanking the screen. The

command doea not return application control until the step ia complete. This command
intarrupta any other player motion command that did not includa a wait parameter, in
which caae. the apphcation is not abla to issue vdplay until tha motion command is

complete.

110.2 Qpm mand Darameters. The vdstep command haa two de finad parameters;

device and direction. Both ara core paramatara that must be supportad by compliant VDI
Management impfementations. Tabla C-16 Iista ASCII and binary parameter information

for vdstep.

110.2.1 No Qarameters. With no parameters, vdStep steps forward one frame and
freazes.

110.2.2 Device va rameter. The device parameter directs vdStep to the specified”

logical player numbar regardless of the dafault player numbar aat by vdSet defdevice.

Specifying a nonaxiatent or. uninstalled pla~ar causes error 160 (Invalid davice number).
Specifying an uninitialized player causes error 81 (Davica not initialized).

110.2.3 Dire@ .on oarameter. The tirecdon parametar sats tha direction of motion
for tha step, either one (forward) or zaro (backward).

110.3 ]molementation notes. When using vdstep in applications, it can be

successfully issued any time that apin= 1 (up) as set by vdSet. Howavar, issuing vdStep

while a vdplay sequance is in progress is not recommended because of tha difficulty in

determining which frames will be displayed.

110.4 Ret urn values.

110.4.1 Asc II returns. On success, tha raturn is “OK”. Qn failure, the return is

‘ERROR n...-.

110.4.2 Binaw rat urns. On aucces.q, the ratu!n is AX = O. @ failure, the raturn is
AX = arror number.

110.5 Relatad commands. ayChackError, vdptay, and vdset command requirements

should alao ba reviewed in ralation to implementing the vdstep command.

110.6 JExamoles. The following are ASCII and binary examplas of the S

command.
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Step forward 1 frame

Step backward 1 frama

MIL-HDBK-2B4-2

APPENDIX C

Vdstep

[returns)” OK”

vdstap direction= O
(raturns)-OK-

110.6.2 -.

Step forward one AX 3090

frama BX o

After raturn Ax o

; vdStep decimal command ID
; number of parameters

; returns O if succaasful, and
; non-zaro if not

‘(
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120. vdstii COMMAND

120.1 vdstii command su mmary. vdStill ia a cora command having a binary token

number of 3091 decimal. vdStj2 causes tha vidaodisc playar to immadiataly stop on tha

current frame and aeta the motion pare meter returned by vdGetStete to zero. In addition:

a. This command interrupts any othar player motion command that did not include a

weit paremeter, in which case, tha application will not be able to issue vdstill
until the motion command is completa.

b. The resulting display after vdStill varies with videodisc type. With CAV
videodiscs, vidao remaina visible. With most CLV videodiscs. vdStiIl is equivalent

to a pause command and tha player automatically blanks vidao.

120.2 co remand rsarametars. The vdStill command haa one defined paramatar;

device. Device is a cora paramatar that must be supported by compliant VDI Management

implementations. Table C-1 7 lists ASCII and binary paramater information for vdstjll.

120.2.1 Device oarameter. The devfce paramater diracts vdStill to tha spacified
logical player numbar regardless of the default playar number sat by vdSet defdevice.

Specifying a nonexistent or uninstalled player cauaes error 160 (Invalid davice number):
specifying an uninitialized player causes error 81 (Device not initialized).

120.3 Return valuas.

120.3.1 ASCII returns. On success, the raturn is ‘OK-. Qn failure, the return is

‘ERROR n...”.

120.3.2 Sinaw retu rns. On aucceas, tha raturn ia AX = O. On failure, the return is

AX = error number.

120.4 Relatad commands. vdflay, vdscan, and vdset command raquiremanta

should also be reviewad in ralation to implementing the vdStiS command.
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Downloaded from http://www.everyspec.com



(

(

MIL-HDBK-2S4-2

APPENDIX C

120.5 Examoles. The following are ASCII end binary examples of the VdS~

command.

120.5.1 ~.

Stop pleyer motion Vdsdu
(returns) ‘OK-

120.5.2 -.

Stop pkryer motion AX 3091

BX o

After return
AX o

; vdstill decimel ID
; number of parameters

; returns O if successful, and
; non-zero if not

c-35
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TABLE C-1. Wdeodisc (vd) co remands summary.

1ASCII command name’ Binary interface token runber Type?
(decimal)

vdGatState 3078 Cora

vdlnit 3079 Cora

vdPassThru 3080 Cora

vdPlay 3081 Cora

vdScan 3083 Cora

vdSearch 3084 Cora

vdSet 3085 Cora

vdStep 3090 Cora

vdStilI 3091 Cora

‘ UPPMOr~w*~ -M for command nam.s b not .b.ifica.t.

Z Compliint implam*ntatbm must ..pporr ‘Cor.- ca,-nmands.

TABLE C-2. Effects of roundirm on sneed Daramet ers for Sonv LDP-200Q.

Requested apeed Actual speed es mti~e of normal

0.0 Error

1-999 0.2

1000 1.0

1000 and up 3

C-36
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TABLE C-3. FffeCts Of rOUndhI!J on sgeed Oarameterg for p~.

TABLE C4. Examde SDeed naremeter valuas for boundaw nlaver armeds.

Speed parameter value Raaritirrg player qreed
1 II

I

II
o ! Error

II
II 1 ! .Sloweat svsilabla anaed II

I

II
999 Faateat spead thst is slower thsn normsl

II
1001 Slowaat apaad that ia fastar than normal

999999 Fasteat available apaad

c-37

Downloaded from http://www.everyspec.com



TABLE C-5.

Prs’anatu’

dafdavfca

device’

disctypa

dd

fmrle”

kfx&nfm

mmfm

nmtofd

video

,

*

,

.

MIL-HDBK-2B4-2
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vdGetState ASCII narametera.

care u I Associated
Utmdad -g v.Ae

I

Core I None

=--l=%=

$
Core None

Extended None

Core None

care Ncme

Core Nono

Extended None

Core None

1

Core Nona

Core I Nom

Core None

TVTM
m

ASCU

NIA

N/A

NIA

N/A

NIA

N/A

NIA

N/A

NIA

NIA

N/A

N/A

NIA

N/A

NIA

vf&e P==MK-Aaf not used
I

1 Itln) I o {off) Integer No action

1 (on) I O (off] Integar No action

1 (on) I O (off) Integer No action

Cumant chapter Integw No action

number

Default playar. o-15 Integm No action

None N/A Default
player

1 ICLVI I O [CAVI Intnger No action

1 [opanl I O (closed) Integer No action

Current frama Integw No action
number

1 (on) I O [off) Integer No action

1 (on] I o [off) Integw No action

1 (on) I o (off} fnteger No acticm

Current player speed Integer No action

or 999999 if

scanning

1 (up) I O (down) Integer No action

At least on. pamm.ter mum be srmcifiad or an ●rror Is mtumuf.

N supported. Thii Is a“ .xtand.d parcmmte,. UsinO a“ Unfmpl.nmnt.d .xtmded p.ramm.r -us.. .rror 52
lPwamster rnvnlid fof this command).

If ~ h sp.cffbd, m loan ma mh.r param.tar must also bo spdfhd.

auppottd for CAV vidwdisc only. AU .ath.r pnrc.momm ●pply to both CAV. end CLV vidwdiscs.
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vdGetState binew Daramaters.

hrc.m.t.r’ COr* or Token TVP. Aswdmed A8w.Snmd return Default if

extended number Caffi”g Vc.fua

ldecimd)

paramemc
“alua not umd

IUdio1 Core 2 Integer Any value 1 (on) I O (off) No action

,udio2 Core 3 Integer Any value 1 [0. ) I O Ioff) No e.tion

displm”’ Extended 6 I“togm Any valu. 1 (on) I Oloff) No action

hapter’ Extended 7 Integer Any value Currint chapter No action
number

Iafdavirn Core 12 Integer Any value Default player, No .ction
0-16

ievice’ Core 14 Integer Logical player, None Default player
0-15

fi,cfype Core 16 Integer Any valuo 1 (CLV) I O(CAVI No action

door’ Extended 18 Intooer Any value 1 Iopen) I No action
O (closed)

fmme” Core 23 Integer Any value Current frame No action
mmber

idxdisplay Core 29 Imegar Any value 1 (on) I O(Offl No action

motion Core 35 Integer Any value 1 (on) I O(offl No action

remote’ Extended 39 Integer Any value 1 (0.) I O[offl No action

speed Core 40 integer Any Vahla Current player No action
speed or 999999

if ecanning

.pirt Core 41 Integer Any value 1 (uP) I O(down) No action

tdavims Core 45 Integer Any value Total dovicos No action
installed, 1.16

video Core 51 Integer Any value 1 [on) I Oloffl NOectim

‘ At least one parameter must ba specifiedOran ~or u rmtumti.

, If wppmt.d. This is an .xtmdad parameter. Using anunimplemmt.d extended P.ramexer causes error 52

[Parameter hvaM for this command).

s if d-is sp.dfi.d. at l*ast ormtim wmmtiar m..1af*0 b* ●p*cifiad.

● Supported foICAVvidti-c~fV. Al otfmr Paramcmm aPPfYt. ~~ cAV and CLV v~*~scs.

I

(

c-39

Downloaded from http://www.everyspec.com



MI L-HDBK-284-Z

APPENDIX C

TABLE C-7. ~s.

.4

Ascff Pa’tmmm

Pa’mletE8 Cma a Assosiatd Tm A&ciatsd TYPB Daf&ft ff

Sxtmdcaf *!J v- - vlAla
&n Gn nat used

device’ core Lo@cal Player, Integer None N/A Default player

0-15

SiWy Psrlmaelm

P5metw core a Takm mmnbcs Tw(! &SO&tLuf Associated Data ff

S?Xedad (~1 - W* reman V* ~- -
Usd

tf8v&’ Core 14 Integer Loeical pkyer, Nono Default player

0-15

‘ Thispc.mmaterappfiesto both CAV and CLV .Adeodbc.as doesvdlnti whhout”prc.m.t.rc.

TABLE C-8. Paramatar values set bvvdlnit.

II-1 I 1 ion) I vdSet

602 1 lord vdSet II
~’ O [off] or undefinad vd!%t

dam’ O (closed) vdSet

frmla First available on disc vdPlay, vd.set

o {off) vdSet

ntmfm o (off) vdGetState

tmtate’ o (off) vdSm

* 1 (Up) vdSet

MaVii Tota!inatellsd, 1-16 none

Vidao 1 (on) vd.set

‘ lf supponod. Thb b .rI .xtondod pare.mctu. lhhg ●n unknpfunmtad
sxtandml pammatw uus.s ●ww 52 (Paramotw hvafid for thb eomnund 1.
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TABLE C-9. vdPaseThru fxmirneter.s.

Pmm8w’

l––

COma

P-n’ CO?*

=-t==

- I c“’”

T
* I Corm

‘ Au pc.rammtm appk to bc

LO@d play.. I I ‘0””Intogc#
0-15

Timout h Imwu
milfbmands

ti

I ●mr II

m
14 lm8gm Lc.gi=l plwor, Nonm Datmh

O-15. pbyu

3-I Poklt” POhlm to Pointm to caul*s

PIWor pbyw rm=panse ●rmr
COrnn’und tie

tiring

47 lm~w rmaaut h Non* oafau~ time
milli80camds

I CAV ●nd CLV Vid~iSO @vQ/S.

z Rnrg P.mmetw must b. usul whh tlm .dpus77w command w.. umr is ratumod.

‘ 7’ho mommy pointod to by pmsg must b- a mhbnum of 33 byl*s.
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TABLE C-1 O. vdPlav oara materS.

Aecn P-

+

COmw TVW m
ASCII

D9bitif

rmtlmd

No ●ath

mfnllt
playcf

1

Curm?lt
from.

1000

Disc limit

No wait

Non.

Nom

NIA

NIA-

Chap tar number I lnteaer

logicalplmy.r. I Integer
0-15

Csn

N/A

NIA

core

Cora

None

NOM

d corn

Core

COra

Nm.

None

Nom

m

N/A

NIA

N/A

to’

wit

P-—’

Chapter numbet

Logical player,

0-16

Nona

Nom

No ●ction

Oefeult
Dlav.r

core

Core 1(fwd) I 0{bac4t)

Starting
framo number

None 1

‘Currant
frame

Core Nom

Cora T Ply -peed. >0 Add
speed AI
rotmdl”a if

r9quir.d

NaIU

1000

core 4s
I

Inta.aar Endlrta
frmn. mnnbm

W\.a knit

,

54 I NtA None No waitWdt core Nom

Th. -y cormnmd n-my b. iswmd v+ilhom any paranmtem. Paragraph 70.2 d.schb*8 bmpropw usaga of
VCF%Vpar8m*tws.

,

L
,Ushg .“ unimpl.m.ntod .xt.ndmi pare.nwt.r c-s. . . . .rmr 52 (P.r.mmw invafid for this unnnmndl.

P.rmn.t.r is supporwd for CAV videodisc pby.m only. AU CIthm‘@ammm.m apply 10 bath CAV ●nd CLV
videodisc pbyam, . . do.. -V issued wfih no Parammws,
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TABLE C-1 1. Effects of the wait Daramete r on vdpfsy.

AdcStionsl parameter Retunw control wfwn?

trars After the defsutrplayer is playing nornrstly

~ Aftw the PfaYSI hss P@Wf the sPCIdffSd I#tSPtSf

ddukU Only Aftsr the specifisd pfayer is playing rromtatly

from wi;h OllY 0th5f h@ Pm3m8tSrS CaXCt3fMtO Aftsr the Playsr hss searcftsd to the specffkd from frame

SpOsd Only Aftsr the Playsr 1s playing norrrmfly at the spedflsd speed

to with sw other Iegsl parameters After the player hss reached the specified to frsme

I (

TABLE C-1 2. vdScan oa rsmeters.

ASCtt Pmetms

Plm9rle@ corm a Associated Type Asmdsted TVPS Defdt if

Sxtm’tdad - v- = ratrrrr VW u ~-
ASCff ASCff not U5sd

d13vke Core Logiest player. O- tnteger None NIA oaf auk

15 player

dkectfd Core 1 (fwdl I O fntegef None WA 1

(back)

Wcit Core None NIA None NIA No weft

Skrav Paa’nstm

Pcmmrste#’ Care w Tckrn TWS Assodsted As$ocistuJ Defrdt ff

twtmded nUrtLK# U&rtg rskun =d=
[IfE4rld} Vti Vdus

tfsufcs core 14 bltegsr LoL#cel pktYW, NoncI Def suft

0-15 play er

&USfan’ core 15 blteger t Ifwdl I O None 1
(back]

Wti Cola 64 NIA Nom NerIe No wslt

1 Th ~ command mq Lwbsuad without .ny pmamtrem.

s Pammetw suppcutcd for CAV vktwdiscs ordy. Ak orhw pnramctcm ●ppfv to both CAV ●nd CLV vkdwdlms.
●s da., thm vdscan cnmmand whhom anv parsmmaw.
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TABLE C-1 3. vds~ Is.

ASCII Pmnstsrt

Pamettn’ core or Assochttad Typa Aswt&ttad rstum Type Default if
Sxtmded Cdlillg Vdun Value as pmm’letas

A;ll ASCII not used

*- Core Chapter number Integer None N/A No action

device Core Logical player, Integer None NIA
0-15

Default
player

frmna’ Core Frame number Integer None NIA No action

wah Cole None N/A None NIA No wait

BbwY Pmmetars

Parmlntw’ Core or Token number TYPO Associated calling Assoc18tad Default if
axtendad (dacimdl v&ua return @meter

value not used

chapter Extended 7 Integer. Chapter number None No action

device core 14 Integer Logical player, 0-15 None Default
player

frmnaz Core 3 Integer Frame number None No action

wait Core 54 NIA None None No wait

‘ Tlm ~ earmnandmust hrkda dthw #s fmno m ~= pc.rsnmtasat ●n wmr b rcrumsd. If d.tdca w
wd b sp.eifiod, .1 lust on. oth.r pamm.mr must ●bo h sp.cified.

1 Psmmotar b suppwwd for CAV vidwdbcs only. Ag odwc psmmmrn .p@y to bOUI CAV and CLV vidw&s.

C-M
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dmdcd

dod

ramte’

*

video

weld

APPENDIX C

TABLE C-14. V@%it AS Cll tmramate fq.

core 1 (ml I o [off] htmlw Nom

Core 1 [ml I o [off) Intetter None

EKtmlded 1 (on) I o Ioff] Inteuer None

Cclm Loafed dw w, 0-15 bltww None

Core LogicnlpbY8r, 0-15 htegef None

5xtended 1 (open] I O (dosed] flrtegw None

Cwe 1’{OnkI o [off) fnteger None

5xtendwf 1 km] I o (off) fnteaer None

Core 1 lug) I O (down) Intemr None

cola 1 (on] I o (off} Integef None

Core None N/A Nom

Tyfm mhitlf

A& IlallBd

NIA No actfm

N\A No action

NIA No action

NIA No actfon

NIA Default player

NIA No actfon

NIA No &mIon

NIA No action

N/A No action

N/A No actlun

NIA No waft J

At l-m WI. mram.tw b redmd or m ●r.ar b r.tunwd. All Lwafnotwsamiv to both CAV .nd CLV
Vfdmdism.

‘ If supponuf. UsLnga. unbnplammtd .xmnd.d parmrn.tmrcaus.s ●rer 52 {Parammer h..W for thm
command).

a If dow& or w- b cp.dfhd, m ham on. addftiinalpnramctnfmum●lso be .pecifiocf.
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I

TABLE C-1 5. ~ in rameter~.

Piwancta* ha Tc&m Type A5s0dald CtSirtf) Ass-cd Dafedl if
axtmdd ~ W* renm-i ~=

lde&tuM ve&l M used

Euaol Core 2 Inteqer 1 (onl I o [owl None No action

aldi02 core 3 Intoffe.r 1 (on) I o (off) None No action

5xtended 6 Inteqer 1 (on] I o [off) Nono No acfkm

defdeuica core 12 Intaqer Lodcai PI.9V-, 0-15 None No action

~ti, Core 74 Integer Logicalplayer, 0.15 None Dnfault p!8yEJ

dOt# fixtended 18 Integnr 1 [opnnl I O (closed) None No action

idxdisplay Core 29 Integer 1 Ion] [ O (off] None No action

rmmrtey Extended 39 Inteqer 1 100) I o (off) None No action

m core 41 Inteqer 1 (up) I O (down) None No action

video core 51 lnteqer 1 [on) I o (off) None No action
,

Wfif’ I Core I 54 I N/& I None I None I No welt

‘ At Iaaat Onmpammet.r is required or an ●mor is retumad. AU paramat*r. apply to both CAV and CLV .idoodks.

‘ If ●ippottyf. UdJW an unimplam.ntcd ●xt.ndmd pc.ramotar cc.u.as ●nor 52 (Paramatar Invakl for rhis
command).

‘ If dwim or wti la specified, at Iamt ona addnional parameter must also b. specified.
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TABLE C-16. vdSteo oarameters.

ASCff pnanatex

Pmm68’ Core of &so&t& CE4tklg TW Ass0dme4f ratum TvfM Defatdt if
axtmded W&.3 Vfkte m

J&
~m-ltaf=

ASCU not used

tfavke Cora Logical player, 0-15 Integer None NIA Default
player

&acdoll Core 1 (fwd) I O (bock) Integer None N/A 1.

Sii Pmmtetm

Plwmletd Cem of Tekm ~ TVW Associatd Cdfilrg Asmciamd
@xtfmJad

Defadf if

[deckT@] Vha mtlmt fJ6mteter
due not used

davice Core 14 Integer Logicalplayar, None Default
0-15 player

tumctim1 Core 15 Integer 1 (fwd) I O {back] Nom 1“

1( ‘ Th. vdSte@ wtnmemd, with or whhout pammet.n. appfias to CAV vfdaodiscs dy. vdatep cm b. issued with no
pammmmm.

TABLE C-1 7. vdStill narametera.

ASCII Paetmy

PamratE#’ Cae of Associated Type AssO&ted Type es Deimft if
axfmffmf amirlg Vtie m ratun wale ASCll ~et- not

ASClf used

device’ Core Logicalplayer, 0-15 Integer Nom N/A Defaultplayer

m Pmsrtetfn

Paanete$’ can w Tokm nurrbrs T~ AuOOtn AsaO&ttxf Defadf if
Cmf* (deckmd) Cumrlf”.z :&y ~- -

ttsad

davicd core 14 Integar Lo@cal phyCZ, Nom Default player
0-15

‘ ThevdStiO command applies to both CA%)and CLV vidacdiscsa”d rrmy be issued wi!h no parn,nete,.

z The davk. parameter eppfies to both CAV end CLV videodiscs,
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XY4NPUT [sty) COMMANDS

FOR I(2W PORTABILITY

10. SCOPE

10.1 -. This appendix describes commands that ralate to XY4nput davices such

as mice, touch acreana, and light pens. Thasa commanda provide a uniform way to obtain
information from these devices and define coordinate speces, Table D-1 Iiats the

commands covered in this section, their token numbers, and their, types.

10.2 AoDlicetion auirlenc~. This appendix is written to support implementation of the

software interfece and command requirements prescribed by MlL-STD-l 379, Appendix D

that relate to overall software operation in ICW applications. Each of the xv commands
listed in Table D-1 are addressed in a separate section of this appendix, beginning with

Section 40. xyGatfnput command.

10.2.1 Terms. abbreviations. and acronvms us ed in this erm endix. Kay terms,

abbreviations, and acronyms used in this appendix are defined as specified in Saction 3 of
the basic handbook.

20. APPUCABLE DOCUMENTS.
(

20.1 Government documents.

20.1.1 SD edifications, standards. and handbooks. The following specifications,
standards, and handbooks form a part of this appandix to the extent spacified herein.

STANDARD

MILITARY

Ml L-STD-l 379 Military Training Programs

(Unless otherwise specified, copies of military specifications, standards and
handbooks are available from the Standardization Oocuments Order Desk, Building 4D,
700 Robbins Avenue, Philadelphia, PA 19111-5094.)’
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30. GENERAL GUIDANCE

30.1 General information and assumptions. The ganeral information and assumptions

~

in this aaction ware used in the definition of tha XY4nput commands.

30.1.7 ~!. Typically, each physical XY-input device is treatad
independently and mapped to a unique logical davice number. However, VDI implementers

may choose to support multiple physical devices aa a single logical device by mapping the
devices to a single logical device number. If ao, VDI Management must correct the raw
values returned by the physical devices so that multiple devices return tha same value to

the application for the same screen position. Raturn values ara based on the application-

coordinate space established with the XySet command. Mapping of multiple davices to a

single logical device allows a usar to use, for example. a mouse and a touch screen that

both appear to be the same device from the application’a viewpoint. In addition:

a. All mapping must be done when VDI Management is installed. Devices cannot

be remapped at run-time and mapping is not undar application control.

1 b. Mapping the keyboard or cursor keypad to an XY-input device is optional. How

such auppon is provided is an implementation issue and is not considered by the
ICW Portability Practices.

c. Note that the XY servica group keeps sets of all parameters that can be returned

by xyGetinput and xyGetStete for each logical device. This function is described

in the appendix sections for these commands.

30.1.2 Handlinrr the aradrics nlane and cu rsor. Well-behaved applications should not

turn off the graphics plane when they need selection and coordinate input. The plane

must be active for a device such as a mouse to display a cursor for making menu

selections and doing similar tasks. Additionally:

a. Applications should limit active XY-input areas to the active graphics plane; even

though some XY4nput devices such as touch screens allow input beyond tha
limits of active graphics. Again, this is necessary for dsvices such as mice that
rely on the graphics plane for cursor dLsplay.

I
b. For VDI Management implementations that support the cursor parameter, the

application can determine if a device supp”omi a graphics cursor with the
xyGetStete command. If the davice does support a cursor, the application should

turn it on for XY input.

30.1.3 coordinate sDace marminq. “The alignment of apacific XY-coordinate values

versus graphics is a VDI Management implementation issue. However, tha minimum and
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maximum values for X and Y always map to the edgea of the active graphica area. For

example:

a. If the minimum value of X is O and the maximum ia 10. thasa valuas map to the
Iaft and right edgea of the active graphics (these valuea are typically O and 319,

or O and 639), raapectivaly. If the minimum and maximum valuaa ara -100 and
+ 100, they still map to the left and right edgea of active graphica.

b. Note that coordinates ara not restricted to the largest X value always mapping to

tha right aide of the screen and the largest Y value to the bottom of the scraan.
For example, xyeet xmin = 100,xmax = O results in tha ,Iaft edge of tha screen

mapping to 100 and tha right edge to O (see 70. XYset command).

30.1 .3.1 fYioDina values. Clipping values for X and Y cannot lie outside of the
minimum and maximum valuas. Trying to set clipping values outside of tha minimum and

maximum values causes an error’. In addkion:

a. For relative positioning devices such as mice, VDI Management ignores changes

in position that taka the cursor outside of the clipping area.

b. For absolute positioning devices such as touch scraans, VDI Management ignores
button presses outside of the clipping area.

c. Application developers should note that the bahavior differs be~een these two

davice claasea and should consider tasting applications against both classes.

30.1.3.2 COO rdinate so aca calibration. Calibrating the XY-coordhate space to the

active graphica araa is a VDI Management implementation issue. Typically, if a davice

such as a touch screen requires calibration, tha device comes with softwara to support
calibration at installation.

30.1.4 Buttonrj. In the context of the XY-command set. a button is any devica that

allowa signaling the application that a choice has bean made. A button press may consist
of touching a finger to a touch screen or pressing a physical button on a mouse. In

addition:

a. The command set supports devices with multipla buttons. Howevar, applicatiotys

should assume single-button devices for maximum portability.

b. Tha command aet supports reporting whather or not a button has bean pressad

only. It doas not distinguish touchdown, liftoff, or intaneity (Z dimaneion).

Suppordng these variations is an application issua and is nonportable.
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c. To be considered compliant, an Xy-input device must have at least one switch of

some sort that can function as a button. For example, a touch screen should be

treated as a one-button device. When a finger is in contact with the touch
screen, the button is pressed. When the touch screen ia not being touched, the
button is not pressed.

30.2 St ream-mode and ooint-mode devices. XY-input devices fall into two broad

categories baaed on how they make positional information available: stream-mode devicas
and point-mode. Some devices support one mode only, while others support both
depending on configuration. VDI Management developera should also consider:

a.

b.

c.

In stream mode, devices make position and selection information available on a

continuous basis. Software can ask for and receive current information at any

time. In point mode, devices make position and selection information available

only whan a button is being pressed.

Stream-mode devices can be forced into point mode by restricting thair
functionality. However, such reduced functionality would place unwarranted

restrictions on application design. Therefore, VDI Management treats all

XY-input devices as stream-mode devices.

To treat both true stream-mode devices and point-mode devices as stream-mode

devices, the reported coordinates will be one of tha following:

(1) the current coordinates from a true stream-mode device,

(2) the coordinates at the time the button was last pressed for a point-mods
device, or

(3) the minimum X and Y values (typically 0,0) for a point-mode device for
which no button has been pressed since the device was initialized.

04
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40. xyGetlnput COMMAND

I

I

I (

40.1 xvGetlnrzut command summary. xyGatlnput is a core command having a binary

token number of 4100 decimal. syGetfnput returns the current position and button status
of the XY-input device.

40.2 Command szarameters. The xyGetInput command has four defined parameters:

buttons, device, XPOS. and YPOS. All are core parameters that must be supported by
compliant VDI Management implementations. Table D-2 lists ASCII and binary parameter
information for sryGetfnput.

40.2.1 Buttons Darameter. The button parameter returns the state of all buttons as a

bit field. Each bit in the bit field can have two states: zero (open) or one (closed). A

device can have up to 32 buttons numbered zero (0) through 31: and:

a. The binary interface returns a 4-byte bit field. The least significant bit (bit O) of

the least significant byte (byte O) corresponds to button zero. the next tilt tO
button one, and so on. For example, if an input device had three buttons with

states of closed, open, closed, the binary interface would return 00000101 Bin
the low byte.

b. The ASCII interface returns the same bit field as an integer value. For the three

buttons in the example above, the ASC1l’interfaces would return “ 5“ (4 + O +
1).

c. Some touch screens may be able to detect a touch only when the first contact

between finger and touch screen is made. If so, ayGetfnput buttons returns one

if the screen was touchad since the last call to syGetfnput or xylnit, and zero if

the screen was not touched.

40.2.2 Device rzarameter. The device parameter directs xyGetlnpirt to the specified

logical XY-input device regardless of the default device number set by xyaat defdevice.

Specifying device with no other parameter returns error 49 (Insufficient parameters).
Specifying a.nonexistent or uninstalled device returns error 160 (Invalid device number).

Specifying an uninitialized davice causes error 81 (Device not initializeff).

40.2.3 XDOS and v ms rzarameters. The spoe and ypos parameters return the current

XY coordinates of the input device according to the scale set by xyset. When using these
parameters:

a. If the coordinate system is changed by any combhation of xySet xmin. ymim
xmax, ymax. VDI Management automatically converts XPOS and YPOS values so

that the cursor stays at the same position on the screen. xyGetlnput XPOS YPOS
returns the new parametar values.

D-5
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b. If the clipping area ie changed by any combination of xYSet xmincfiP. ymitiP.
xmexctip, ymaxcfip and the cursor lies outside tha naw cliPPin9 ra9ion# VDI

Managamant automatically converte xpos and ypoa valuea to move the cureor to

the edge of the clipping araa nearest to the previous cursor position. xyGatfnput
xpos YPOS returns the naw parametar values.

40.3 jmdementation notes. When using xyGat@rut. note the following:

a. xyGetStste tbuttons returns the numbar of buttons available on a device.

b. Trying to quaue xYGatfnput causas arror 177 (Command cannot ba queuad) at

the time of the attempt.

c. If multiple physical XY-input devices are mapped to the same logical XY-input

device and two or more of thasa devices generate absolute coorrfhsatas,
xyGetinput XPDS YWS returns the coordinates for the most recently active davica
— tha last device that was moved or clicked.

d. If multiple physical XY-input devices are mapped to tha same logical devicat

xyGetlnput buttons should do a logical “or” of the button states for all physical

devices. Note that xyGetlnput buttons cannot distinguish tha situation where the

same bunon numbers on two or more devices are simultaneously closed.

40.4 Retu rn values.

40.4.1 ASCII returns. On success, the raturn is a comma-separated list of valuas for

requasted parameters as described in 40.2, above. On failure, the return is ‘ERROR n... -.

40.4.2 Binarv returns. On succass, the raturn is AX = O. Values associated with

requested parameters are 32-bit values of the types given in the binary paramater portion

of Table D-2. on failure, the return is AX = error number. Any return values in the

parameter block addressed by ES:DI are undefined and should be ignored.

40.5 Related commands. The xyGetStete and xySet command requirements should

also be reviewed in ralation to implementing the xyGettnput command.

40.6 EXamDleS. The following are ASCII and binary examples of tha xyG?lfrmsst

command.

40.6.1 ASCII—.

Gat current X xyGetlnput xpos

position (returns) ’43- ; the current X
; coordinate ie 43
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Get current XY

positions and

state of buttons

Gat XY positions
for input davice 2

ara

40.6.2 -.

Get current XY and

I buttons values

After return

,’
t
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xyGetlnput xpos.ypos.buttons
lreturns)-43,1 10,1- ; XY coordinates are 43,110

; and button 1 is closed

xyGetfnput device= 2.spos.Ypos

(returns).128,145- ; devica 2 XY coordinates

AX
BX
ES: DIIOI

ES: DI[41

ES: DI181
ES: DIIC1

ES: DI[1OI
ES: DI[141

AX

ES: DI[41

ES: DIICI

ES: DI[141

; 12 B,145

4100 ; syGetfnput decimal ID

3 ; number of parameters

61 ; XPOS decimal ID

Any valua

67
Any value

5
Any value

placa holder for value on

return

ypos decimal ID
place holder for value on
return

buttons decimal ID
place holder for value on

; return

o : raturns O if succesaf ul, and

; non-zero if not

X position ; X positiori value

Y position ; Y position valua

Bit field : button status bit field
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50. xyGet8tate COMMAND

50.1 tete command summe W. xyGet8tete is a core command having a binery
token number of 4102 decimal. xyGetSfate returna information about tha current valuaa
of the coordinate space, and availabla devices and capabilitiaa. VDI Management

maintains a copy of devica-specific parameters including coordinates for each logical -

device.

50.2 Gommand r)arameter~. The xyGetStete command has thirteen dafined

parameters: curser, defdevice. device, tbuttons. tdevicea, xmex, xmaxclip, xmin, xminclip,

ymax, ymexcfip, yrnin, and ymirtclip. All are core paramatara that must be supported by
compliant VDI Management implementations, except cursor w~jch is an extended

parameter. Implementation support of extendad parametara is optional (see 4.3.2,6).
Howaver, VDI Management davelopers should consider implementing tha cwaor parameter
for maximum portability. Tables D-3 and D4 list ASCII and binary parameter information,
respectively, for the xyGetState command.

50.2.1 cm r rzarameter. The cursor parametar returns ona (1) if tha graphics cursor
is visible. Cursor returns zero (0) if the input davice supports a cursor that. is not visible or

the device does not support a cursor, in which case. tha cursor must always ba off.

Cursor is an extended parameter. Using an unimplemented extanded parameter causes
error 52 (Parameter invalid for this commarid).

50.2.2 Defdevice Daramete r. The defdevice paramatar raturns tha logical number of

the default XY-input device set by xySet dafdevfce. VDI management directs all XY

commands to this device unless a command includes a devica parameter (see 50.2.3)
directing it to a different input device.

50.2.3 Detice Darameter. The device parameter diracts xyGetStete to tha spacified
logical davice number regardlass of the dafault devica number set by xySet defdevice.

Because device affects the command with which it is associated only, the parameter does
not affect the return value for defdevice when the two parameters are used togathar~ In

addition:

a. Specifying device with no other parameter returns error 49 (Insufficient
parameter).

b. Specifying a nonexistent or uninstalled deice returns error 160 (Invalid device
number); specifying an uninitialized device causes arror 81 (Device not initialized).

50.2.4 Tbuttone r)aramete r. Tha tbuttone parameter raturns tha total number of

buttons availabla for the default or specified XY.input davice. ”
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50.2.5 ~ na rametec. Tha tdavicaa paramatar raturns tha total number of
Iogicel XY4nput devices for which VDI Management was configured st installation. If only

one device is instslled, it ia numbered zero snd ~ returns one. This parameter alerts

the application to systems that have mora than ona availabJe input davica - both a mouse

and touch screen, for axsmple.

50.2.6 Xrnr‘n, vmin. xma x. and vmax II erame~. Tha xmin, ymin, xrnax, end ymax

parameters return the current scaling of tha XY-coordinate syatam. The xmin and yrnin
valuas ara tha coordinates corresponding to the physical location of the upper left corner

of tha active graphics area. The xmas and ymax valuas correspond to tha lower right
cornar of the active graphics erea. VDI Management scales absolute positioning
information to tha space defined by these parameter.

50.2.7 xminclio. vminclio. xmaxclio, end v minclio Dar ameters. The xminclip,

yrnincfip, xmaxcfip, and ymaxcfip parameter return tha area within the XY-coordinate
space within which chenges of position sre reported.

50.2.8 Pa rameters resu Itinrr in errors. If a parematar cauaae an error, xyGetState

returns immadiataly with the error message. The commsnd does not return partial

responses for other parameters that did not csuse errors.

50.3 Implementation notes. When using xyGetState, note that trying to queue
xyGetState cauaes error 177 (Commsnd cannot be queued) at the time of tha anampt.

50.4 J3aturn values.

50.4.1 As Cll returns. Qn succesS, the raturn ia a comma-sepsreted list of values for

the raquested parameters es described in 50.2. On faihrr~, the return is “ERROR n...”.

50.4.2 8insw returns. @ su ccess, the return is AX = O. Valuea aasociatad with

requested paremetera are 32-bit values of the types given in the binary paremeter Table D-

4. 9n fsilure, the return is AX = error number. Any return values in the parameter block

addressed by ES:DI are undefinad and should be ignored.

50.5 Relsted c ommend~. The syGetState, vdGetState. vmGatState, xyGatInput,

xytrit, and XYSat command requirements should be reviawed in reletion to implementing

the xyGatState command.

50.6 Exemole.% The following are ASCII and binary examples of the ~

command.

I (
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50.6.1 u.

Get total devices,
and default devica

Gat current
XY-coordinate apace

Get available
buttons for device 2

50.6.2 -.

Datarmine if cursor

is on

After return

xyGet6tate tdavicas.dafdevica
(raturns) “2,1” ; two davicas - number 1 is

; selacted

xyGetSfats xrnin.ytrrh

~.ymex ; x valuaa will be batween

(returns) ‘0,0,639,1 99- ; O and 639, and y values

; between O and 199

xyGetState tbuttone,device = 2
(returns) - 3“ ; three buttons available

AX 4102 ; xyGetStete decimal ID

BX 1 ; numbar of parameters

ES: DIIOI 11 : curser decimal ID

Es: Dl[4i Any value

AX o

ES:DI [41 1

place holder for value on
return

returns O if successful, arid
non-zero if not

graphics cursor is on

o = off)
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60. xyfrit COMMAND

60.1 m~ mmary. xyhdt is a core command having a binary token

number of 4103 decimal. xytti initialize XY-input herdware end tha w sewice group,
placing both in a known stete. xylti must be issued for each attachad XY-input device

that wiIl ba used by tha application.

60.2 Command oerameters. The xylnit command has one defined peremeter: device.
Devica is a core perameter that must be supported by compliant VDI Menagemant

implamentstions. Teble D-5 lists ASCII end binary parameter information, for xylnit.

60.2.1 Device trarameter. The device parameter specifies the logical numbar of the

XY4nput device to be initialized. If device is omitted, xylnit initializes logical davica zero,

or re-irzitializes the default device set by xySet defdevica. In addition:

a. A device must have been previously initialized with xylnit for xySet defdevice to

set it to the default. If xySet has not baen usad and the device parametar is
omitted, the default device is defined to be logical davice zero. On subsequent
calls that include a device parameter, xyltit does not change ‘the default davice if
a device other than the default is specifiad.

b. If, on the first call to xylrit, a device other. than zero”is spacified, xySet must be

used if that device is the desired default. For example, assume that the first call

to xyfnit is x@t device= 1. This command does not set tha default device to
one; an application must issue xySet defdevica = 1 to do this.

c. To change tha default to a devica that has not yat baan initialized, use xylnit’

device= n, where “n- is the desired logical device number, followad by xySet
defdevice = n. After a device has been initialized, xySet defdevice alona may be

used to change the default.

d. Specifying a nonexistent or uninstalled device causes error 160 (lnva~d davice
number). ,.

60.2.2 C onditions se t bv xvlnit. xylnit sets the parameters listed in Table D-6 to tha

values specified in the table.

60.2.3 E~ r. The extended parametar cursor, if

aupportad, turns tha graphics cursor on end off. xylrrit should turn the cursor on if VD1
Management supports the paramater AND the XY-input devica supports a cursor. This is

functionally equivalent to @et cwaor=.1. In addition:

a. Turning the cursor on by dafauh will let applications developed on a system with

an input davice that doas not support a cursor run without modification on a

I

D-1 1

Downloaded from http://www.everyspec.com



MIL-HDBK-2S4-2

APPENDIX D

system with an input device, such ss a mouee, that requiree a cursor. However,
setting curser = 1 cannot be a complisnca requirement because e VDI
implementation could support the parameter, but the input device for a particular

system running that implementation might not support a cursor. In this case,
ayfnit should eat CUISOf = O.

b. If an application needs to know about the curser parameter, it should issue
ayGetStete cursor after xyhit. VDI Management should return error 52
(Parameter invalid for this command) if cursor is not supported, zero if cursor is

supported but the input device does not suPPort a cursor, or one if cursor is
supported and the input device does support a cursor.

60.3 Implementation notes. When using xyfnit,note the follo~ng:

a. xyGetStete tdevicaa returns the total number of logical XY-input devices for
which VDI Management wae installed. This command can be used after the first
xylnit to determine the number of additional devices to initialize.

b. Trying to aueue xvtrrit causes error 177 (Command cannot be queued) at the time

of th~ atte”mpt.

60.4 Return valuea.

60.4.1 ASCII returns.

“ERROR n..,”.

On succ e s.% the raturn is ‘OK”. ~. the raturn is

60.4.2 Sinaw retu rns. On success , tha return is AX = O. Qn failure, the return is

AX = error number.

60.5 Relate d commandq. The sylnit, vdlnit, vmlnit, xyGetState, and xySet command

requirements should be reviewad in relation to implementing the xyf~ command.

60.6 Examole$,
command.

60.6.1 ~.

Initialize davice O

and XY service graup

Initialize device 1

Tha followirig are ASCII and binary axamples of the ~

Xyfnit

(retumd .OK. i first time command is issued

rylrit devfce = 1
(returns) ‘OK” ; device 1 successfully initialized
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60.6.2 m.

Initialize device O Ax

end XY sewice group BX

After return Ax
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4103

0

0

D-13

; xytti decimal ID
onumbar of rmrameters#

; raturns O if successful, and

; non-zero if not
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70. xySet COMMAND

70.7 xvSet com mand Su mmarw SYSet ia a core command having a binary token
number of 4109 decimal. xy88t definea the XY-coordinate apace, aate tha default input

davice, turns the cursor on and off, and sets the current XY coordinate. Regardlaas of

the graphica mode, aach parameter defined by xysat ataya in effact for either the current
or specified device until rasat with XYSat or xylnit.

70.2 CO remand Da rameters. The xySet command haa thirteen da fined parameters:

cursor, dafdavice, device. xmex. xmaxdp. xmin, xmindip. xpos. ymsx, ymexclip. ymin,
yminclip, and ypos. All are core parameter that must be supported by compliant VDI
Management implementationa, excapt cursor which is an extended parameter.
Implementation support for extanded parameters is optional (see 4.3.2.6). However, eee

50.2 above. Tables O-7 and O-8 Iiat ASCII and binary parameter information, respectively,
for sySet.

70.2.1 Gu raor oarameter. Tha cursor parameter enables and disables a graphics

cursor, if one ia available. For example, if the device is a mouse, xySet cursor= 1 anablaa

the cursor and makas it vieibla. Updating the position of such a cursor is a background
function, and:

a. If the input device does not support a cursor, turning the cursor on returns error

87 (Action not supportad by devica).

b. Cursor is an extendad parameter. Using an unimplamanted extended parameter

causas arror 52 (Parameter invalid for this command).

70.2.2 Da fdevice oaramet er. Tha defdevice parametar specifias tha dafault input

davice to be uaad when mora than one input device is available. In addition:

a. Specifying a nonexistent or uninstalled device returns error 160 (Invalid device
numbar); specifying an uninitialized device causea arror 81 (Davice not initialized).

b. xyGetStete tdevices returns the numbar of logical input davicaa that can be
selectad by xySet dafdevice, assuming all devices for which VDI Management
was installed ara available.

70.2.3 Device Darameta r. Tha device paramatar diracts xySet to tha spacifiad logical

davice number ragardlass of the default input davice aet by sySet defdavica (sea 70.2.2).
Additionally:

a. Specifying davice with no other paramatar raturns arror 49 (Insufficient

parameters).
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b. Specifying a nonexistent or uninstalled device returns error 160 (Invalid device
number); specifying an uninitialized davice causea error 81 (Device not initialized].

70.2.4 )tmin. vmin. xmax, and vmax oarameterq. The xmim ymin. xmax, and ymax

parameters aet the acaiing of the XY-coordinate space to the physical screen. The values

correspond to the uppar left and lower right corners of the active graphica display area.
Legal valuea range from -32768 through + 32767. Regardtaaa of the valuaa, * and
xmas alwaya map to the left and right edgea of the screen, respectively; ymin and ymax

alwaya map to the top and bottom edges. Also consider:

a. Specifying a minimum or maximum coordinate value that would force the current
corresponding clipping value (see 70.2.5) to lie outside of the coordinate system
causas error 51 (Parametar value invalid or out of range]. In this situation,
clipping values do not automatically adjust to minimum and maximum coordinate
values.

b. Xmin values greater than xmax valuea, and ymin valuea greater than ymas values
are allowed. For example, xySet xmin= 100.xmas =0 results in the left edge of
tha screen mapping to 100 and the right edge to O.

( 70.2.5 ~mincfiv, vminclio. xmaxclio. and v maxcfin Darametere. The xminclip,
ymincfip, xmaxcfip, and ymaxctip parameters define a constrained area within the

coordinate space for reporting movement. .Coordinates values ara raturned only within

tha defined clipping area. Tha clipping area is initially defined to be the same as xmin,
ymin, xmax. and ymax. Specifying a clipping value outside the scaling of the

XY-coordinate system (see 70.2.4) returns error 51 (Paramater value invalid or out of

range).

70.2.6 Xws and voos oarameterq. The XPOS and YPOS paramatars’aet the XY

coordinate to a specific location. These parameters are especially useful for initially
positioning the XY-input device. An spas or ypos value outside of the clipping values sets

the coordinate to the limit of the respective clipping range. In addition:

a.

b.

If the coordinate system is changed by any ,combination of sySet srnin. ymin.

xmax, ymax, VDI Management automatically convarta the xpoa and ypos values”

so that the cursor stays at the same position on the screen. xyGetlnput

XPOS,YPOS returns the new parameter values.

If the clipping area la changed by any combination of sv6at smi~p. ymir@p.
xmaxclip, ymaxclip and the cursor lies outaida of the new clipping area, VDl

Management automatically converts the xpoa and ypoa valuea to move the

cursor to the edge of the clipping area nearest the previous cursor position.

syGetfnput XPOS.YPOS returns the naw parameter valuea.

(
D-1 5
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70.3 Retu rn values.

70.3.1 Psc II returns.
“ERROR n...-.

70.3.2 Bnarv returnq.

AX = error number.

APPENDIX D

@r succ ess. the return is ‘OK-. On failure, the return is

@ success , the return is AX = O. Cm failure, the return is

70.4 -d com mand~. The xyGetlnput, xyGetStete, and xylnit command
requiremanta should also be reviawed in ralation to implementing the XYSat command.

70.5 Examoles. The following are ASCII and binary examples of the xySet

command.

70.5.1 ~.

Set XY position

Turn davice 2 cursor on

Match coordinate
spaca to VGA max

Sat maximum

clipping values

70.5.2 Binarv examnles,

Turn on XY cursor AX
for the default BX

xySet xpos = 40,ypos= 50
(returns) ‘OK- ; XY position is 40,50

xySet device= 2.cursor= 1

(returns) ‘OK”

xySet xmin = O.ymin = O.xmex = 639.yrnex .479

(raturns) .OK-

xySet xmextip= 200,ymexclip. 200

(returns) ‘OK”

4109 ; xySet decimal ID
1 ; number of parameters

device ES: DIIOI 11 ; cursor decimal ID
ES: DI[4] 1, : turn cursor on

After return Ax o ; Returna O if successful, and
; non-zero if not

D-16
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TABLE D-1 . XY-lnmn (xv) comds su mmsry.

ASCII command neme’ Sinary interface token “ Typez

number (decimel)

xyGetlnput 4100 Core

xyGetState 4102 Core

xylnit 4103 Core

xySet 4109 Core

1
Uppu w bwu usa for awmnand namss b nor .bnifkaw.

Z Complhnr VOI Managamontbnplamumtions must supporrCom wrnnunda.

.,

D-17
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TABLE D-2. xvGetlnwt Darameters.

As@ Pe’mletm

PEennta’ care a Asstid Type m A550datmJ TmmASC9 Defdtff
Utatdd - v- -n - w- P==mta

not used

IMtmu core None NIA Intagw sum bttegaf No action
of bit fiafd,
1 {closed) I
o IOpanl

~mz Core Logicalinput Integer None N/A default
device, 0-15 device

- Core None NIA CurrentX vafua Integ& No action

YW= Core None NIA Current Y vafua Integer No action

Ifawy Plmmlatm

P&mmletm’ core U T&m Typa &s@at& AssO&dad Dttfadt if
Uteutd rlunb cdfing Vti milml Wdlte PEamtw

lcfa6-nd) not Usd

blmcms core 5 Integer Any value Bit field, No action
1 Iclosed) I
o (often)

davica2 Core 14 Integer Logicalinput None Default
device, 0-15 device

v core 61 integer Any value currant x Vlllue No action

- Core 67 Integer Any vafue currant Y value No action

‘ At ham on. pe.rnmewr 1. required or an .rmr b r.tum.d.

D-1 8

z If dwiu u spdhd, at least on. other pe.iamatu must also b. .p.citl.d.
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TABLE D-3. wGetState ASCII parameters.

Pcmnet-’ care a Assodmd Twa AssOdatd Tyfta Dafmft if

axtmded - v~ mtull Vala .0s ~-
&u ASCII mt used

causal Extarfded Nom WA 1 lonl I O (off) Integer No action

defdevice core None NIA Default input device, 0-15 Integer No action

device’ Core Logical input Integer None NIA Default

device. 0-15 device

ftuttons core None NIA Total availablefor device Integer No action

tdevicas cam None N/A Total installed, 1-16 Integer No action

- Core None N/A Maximum possibleX value Integer No action

-C@ Core None N/A Current maximum X value Integer No action

*
core None NIA Minimum possibleX vafue Integer No action

-* Core None N/A Current minimum’X vafue Integer No action

v Core None NIA Maximum ponsibfeY value Integer No action

P~P Core None N/A Current maximum Y value Integer NO action

* core Nom NIA Minimum possible Y vafue Integer No action

** Core Nona N/A Currant minlrnum Y vafue Integer No action
A

1 At Iwst OIW pwamatar is required or an wror b rmumod.

‘ Cursor i8 an ●xtandad pammerar. Using an unfmplamwwed ●xtended paramater mums ●mor 52 (Parameter
invalid for this commandl.

‘ If dwiu is qmcifiad, at kast o“. othar paramatw must also ba”spacifi.d.

(
D-19

Downloaded from http://www.everyspec.com



MIL-HDBK-284-2

APPENDIX D

NG etState binary parameters.TABLE 04.

=+=

Takm T~

:~)

11 Fme.gal

12 Integer

A55dated
-g valueIIPaanetLv’ Qua Or

Utmded
Ass0c5atd
rahmr Velue

Defait if
-~-
IlOt used

El=Ca9xd 5xtandad

defdavica Core

Any w4ue 1 {on) I O Ioff)

Default input

device, 0.15

None

No actkm

Any value No action

=--t==
Lo@cd hlput
davlcn, O-15

Any vafue

De ffadt

deviceI!-=LI.= Tk+
tblrrtms core

rlfavicm Core

core

Total available
for device

Total installed for. 1-16

No action

-

No action

No action=-E= Any value

Any value Maximum possible X
Vaflle

1- 57
I

Integer Any vahm Current maximum X
“ et”.

No action

H=
Xmh core

~m Core

Core

-x Core

* Core

68 I Integar Any due Minimum possible X
Vafue

Current minimum X vafue

Meximum possible Y
value

Current maxirrium Y
value

No action

No action

No action=--l-=Anv value

Any vafue

No action.

i-

63 Integer

64 Integer

Any value

Any due Minimum possible Y
v ala

No action

** I core 65 I Integer Any value Current minimum Y value No action

1

*

,

At laast mm pamm.tw is r.quimd or an ●or is r.tunmd.

Cursor 19*n ●xmndti puam.t.r. Using .n unimpkm.nmd .xmndod pe.ramtiw -us.. ●WW S2 [P.ramatu
hvdid for Ud8 w,nmmd).

If dmtiu b .pacifiur, .t barn on. ofh.r pamm.t.r mum .bo b~ qa.citiod.
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TABLE D-5. xvtrit parameters.

1(

Asa h’mnatm

hmnatd Caaa Tyw m ~d T- m Dafdtif
-~~ - raaml v- Ascs

natu8aJ

devka cam Loekel Irqwt Integar None N/A Default
device, 0-15 device

zPummtar’ Cae a

care

% Tbo mTIIJScommand may bmbmued without any pc.mmmem.

TABLE D-6. Parameter values set bv xv Init.

Paemmta V* COmuld rekmu

auttms Total available far devica befng initlallzad nane

tdavkaS Total Installad. 1-16 nana

- 639 xy.sat

-* 639 Xysat

h o Xyset

~ o xySat

- 0 xyset

m 199 xysel

m- 199 Xyset

@ o xy!lei

~ o Xyset

m o xySat

‘(
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Cwd

dwica’

em“

‘ At lust on

TABLE D-7. Xvset ASCII Darameter$.

ca8a I

1

Core Maximum possible X value
1

=

Core Maximum possible Y value

Core Currant maximum Y value

Core Minimum possible Y value

core Current minimum Y velua

Core Y position

pammmw is roquir.d or an ●ITO.b rmunmd

TVIM

A&l

Irltemr

Integer

Integer

Integer

Integm

Integer

Integer

Integer

Integer

bttogar

lnte9w

Integer

Inteaw

None

None

Nom

None

Nom

Nom

None

None

None

None

Nom

Norm

Tyw

A&

NIA

N/A

N/A

N/A

NIA

NIA

NIA

N/A

NIA

NIA

N/A

NIA

N/A
_

aDofdf if

ItOf U5d

No rmtion

No action

Default

device

=

No action

No action

No action

No action

No nction

No action

No action

No action

No action

No action

a Cumor b ●n ●xtwdod pnramwtw. UshQ ●n u“bnpl.m.m~ .xt.ndwd pammti” aus.. S,IW az [P.mmatu
hvalii for thb command 1.

‘ If ~ b .F..clfkt, m bnst on. ah.. parmnmu musr also b. sp.cifi.d.
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TABLE D-8. xvSet Binaw oarameters.

Prxm’lad care or Tc&m Type+ AuOOat &sosiatad Dafsdt if
axtmdad nurixu Cs4iw”vz raflml ~=

Id-1 Vti rrotluad

amc+ 5xtendad 11 Integer 1 loll) I o Ioffl None No action

dafdmkw Core 12 Integnr Logical Input device, 0-15 None No action

device’ Core 14 Integar Logical input devica, O-15 None Default
device

- Core 56 Integer Maximum possible X value None No action

-* Core 57 Integer Current maximum X vafue None No action

*
Core 58 Integer Minimum possible X vafue None No action

** Core 59 Integer Current minimum X value None No action

- core 61 Integer X position None No action

P. Cora 62 Integer Maximum possible Y vafue None No action

ma Core 63 Integer Current maximum Y value None No action

@ core 64 Integer Mkimum possible Y value None No action

M* core 65 Integar Current minimum Y vahm None No action

m Core 67 Integer Y position None No action

‘ At least on. parameter is roquimd or an ●IW IS retumuf.

‘ Cursor m an ●xtended Paramet.r. Using an un”mpl.manted ●xtanduf rmram*tor -US*S ●M 52 IParamtim
invalid for this command).

‘ If davim is specified, at Ioast ona other parameter must also be specified.
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DIGITAL AUDIO (de) COMMANDS
FOR ICW PORTABILITY

10. SCOPE

10.1 h. This appendix describes commands that control digital eudio davices.

These commands will be used to initialize. obtain information about, and control the

behavior of digital audio devices inatelled in or connected to tha ICW training ayatam.

10.2 ~oolication auida nti. Tha commanda, command parameter, and ASCII and

binary interface requiremanta for the digital audio sarvice group are not yat defined. The

eervice group is identified for future compatibility. This appendix ie reserved to supPort
and implament the digital audio sarvice group requirements once thay are definad in MIL-

STD-1 379, Appandix D.

(THIS APPENDIX IS RESERVED)

E-1
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APPENDIX F

AUDIO MANAGEMENT [am) COMMANDS
FOR ICW PORTABILITY

10. SCOPE

10.1 -. This appendix describes commands that relate tothe system audio
management functions. These commands will ba usad to initialize, obtain information

about, and control the signal routing and operational modes of audio systems installed in

or connected to the lCW training system.

10.2 ADolication ouidence. Thacommands, command parameters, and ASCll and

binary interfaca requirements for the audio management (am) service group are not yet

defined. Theservice group is identified for future compatibility. This appendix isresarved
to support and implement audio management service group requirements once they are
definad in MlL-STD-l 379, Appendix D.

(THIS APPENDIX IS RESERVED)

F-1
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DEFAULT POSITfONS OF ICW GRAPHICS

ILL SCOPE

10.1 h. This appendix describes how to determine the size end position of
graphics relative to background video. To ensure the compatibility of hardware, VDI

Management software, and ICW applications, the active graphics screen for a given

aPPhcation sho~d alwava have the same position relative to the active video, and be of
the same size. However, the proper position of graphics can vary with the video stendard
[NTSC versus PAL), the graphics mode, and the adapter type (VGA versus CGA and EGA).
This appendix describes a mathod for determining horizontal end vertical grephics position

for both NTSC and PAL video standards.

10.1.1 Terme, abbreviations. and acronvms used in this aDoe ndix. Key terms,

abbreviations. and acronyms used in this eppendix are defined as specified in Section 3 of
the basic handbook.

20. APPLICABLE DOCUMENTS.

20.1 plon-Government publications. The following documents form a part of this

document to”the extent specified herein.

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

EIA RS-170 Monochrome Television Studio Facilities, Electrical

Performance Standards

(Application for copies should be addressed to the Electronic Industries Association

(EIA), 2001 Eye Street, NW. Washington, DC 20006.)

INTERNATIONAL RADIO CONSULTATIVE COMMITTEE

Volume Xl-PART 1-82 Broadcasting Service [Television)

(CCIR 470~1, Television Systems, is e part of the document listed above).
Application for copies of the document should be addressed to the International
Telecommunication Union, Place DES NATIONS, CH-1 216, Geneva, 20 Switzerland.)

(Non-Government standards and other publications ara normally available from the
organizations that prepare or distribute the documents. These documants also may be
availabla in or through libraries or other informational sarvices.)

G-1
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30. GENERAL GUIDANCE

30.1 Introduction. Although exect registration. and graphics screen sizes – within

one or two pixals or lines — may raquire user calibration using a position raference frame,
proper registration can be calculated with reasonable accuracy. Tha ‘following paragraphs

explain how to determine horizontal and vertical graphics positions for both NTSC and PAL
video.

30.1.1 B2 rat Iicatio . The recommended positions in this appendix ere

guidelines for a nominal video imaga becausa no absolute specification exists for the size

and position of the background video and because the position can vary in post-production
generation of videodiscs. If exact positioning is critical, the videodisc for the application

should include a reference frame for user calibration at run tima. This requires VDI
Management implementations to support dynamic repositioning of graphics.

30.1.2 Qrarrhics registration. Propar registration requires accurately setting the

graphics width as well as the origin. Corractly setting the origin but using the wrong
width results in improper registration on the right side of the video. Generating the
graphics clock so that exactly 912 clock cycles equal 1 horizontal period assures proper

width. If an overlay method does not guarantee thts relationship. implementers must
provida a way to adjust the graphics width and tha reference frame must provide both left

and right registration information.

30.1.3 Grarzhics disrrlay. Figura G-1 shows a simplified display screen including
video, graphics, sync signals. and blanking intervals. For simplicity, the figure showa

separate horizontal and vertical sync signals. Although these signals may ba thought of as

separate for determining graphics positions, they may be combined into a composite signsl
in actual monitors.

30.1.4 Granhics values. The values used in the figures and calculations for
horizontal and vertical positioning ara based on accepted definitions for NTSC and PAL

video. The corresponding standards are EIA RS-I 70 and CCIR 470- 1., respectively.

30.2 S~. VGA graphics require special

consideration for two reasons. The first deals with the differences in background video
signals and vertical timing. The second deals with difference+ in active graphics sizes for
the same video modes when considering VGA graphics versus CGA and EGA graphics.

30.2.1 JYff ren~ d timing. CGA and EGA graphics overlay systems

typically use standard, 15 KHz background video. Accepted video standards for these
systems dictate blanking interval widths, and the starts of horizontal and vertical sync.

a. CGA and EGA graphics systems can usa the atarts of horizontal and vertical sync

as sbsolute ref erances for graphics positioning. These systems can also raly on

G-2
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constant horizontal signal width and vertical timing for a given video standard,

aithar NTSC or PAL.

b. VGA systams typically use scan-altared, non-15 KHz modea. The background
video for VGA may not includa horizontal or vertical sync, and’ blsnking interval

widths may vary. Tharefore, graphics positioning must use the nominal start of

active video as a raference instead of tha horizontal and vertical sync pulse.
Graphics positioning must ba relative to the activa vidao rather than the total
video including blanking.

30.2.2 differences in the size of act ive orarzhic~. By increasing pixel width, VGA
graphics cover the entire width of active video, leaving borders only at the top and bottom

of the sctive graphics. Howaver, a CGA or EGA adapter used to display graphics in the

same mode leaves a border around all adges of the active graphics. For example, VGA
mods 6 (640 X 200) graphica cover tha entire width of the active video, whila a CGA or
EGA mode 6 (640 X 200) graphics will Ieava a visible video border around all edges of the

active graphics. Therefore, compliant VDI Management implementations for VGA overlay
systems must support both graphics that map to the left and right edges of active video
and, for those ovarlay modas that are CGA/EGA-compatible, emulations of true CGA and
EGA systems that leave a border around all edges of active graphics.

G-3
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40. HORIZONTAL POSITIONS

40.1 Horizontal Dositions. This paragraph dascribea how to determine the start end

end of activa graphica relative to a horizontal video signal.

a. The horizontal position of graphica relative to video can be axpreesed aa a
proportion of the horizontal video signal width, which is abbreviated H. Using
proportions aimplifiaa determining positions for scan-alterad systems.

b. Bacause horizontal sync is the timing raference from which all 15 KHz video
horizontal components are measured, true CGA and EGA graphics adapters use

the start of horizontal sync as a referance. Then, graphics positions can be
expressed as proportions of total H. Because VGA video and graphica may not
include a horizontal sync signal and tha width of the blanking intervals may vary,
VGA graphics modes that emulate CGA and EGA modes are maaaured from the
nominal start of active video, and are expressad as a proportion of active H.

40.1.1 Ge neral assumptions. The following ganeral assumptions are used in
determining the horizontal positions of active graphics ralative to NTSC and PAL vidao’.

a.

b.

c.

d.

The optimal position for active graphics is centered horizontally in the activa

video. The basis for this assumption is nominal common practice. However,
variations in graphics positioning dua to monitor cantering adjustments cannot be

accounted for in thk appendix.

Ona horizontal Iina of graphics is 912 pixals in length. The active graphica

consist of a 640-pixel window. The baais for this is that CGA standards define a

640-pixel active graphics window in a 91 2-pixel horizontal line. The graphics are

about 85 parcent of the total displayable window to allow for monitor over-scan.
This has becoma a de facto standard that ia also used by EGA graphica. CGA-

and EGA-based overlay systems generally follow this standard.

Because color graphics standards are based on a line length of 912 pixels, 1/912
H or approximately 0.0011 H is tha finest positioning resolution available. This is
based upon the original IBM CGA implementation criteria.

Graphics with either a 320-pixel active area or a 640-pixel “active area cover

exactly the same horizontal area. Tharefore, starting and ending positiona based

on calculations using 640 pixals ara also valid for 320-pixel graphica. The pixel
width for 320-pixel graphics modes is exactly twice the width for 640-pixel

graphics, and the number of pixels for 320-pixel graphics is exactly one half the
numbar of pixala for 640-pixel modas.

G4
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40.2 JUTSC VideQ. Figure G-2 showe the timing for one line of 15 KHz NTSC video

including the position of CGA end EGA 640- or 320-pixel graphics. The timing velues in

the figure ere either teken directfy or derived from the accepted standerd for NTSC video.
The calculations in this eection sre baaed on the vslues ehown in the figure.

40.2.1 position oft ue CGA ar nd EGA arso hits. To determine the correct position of

true CGA end EGA grephics over video as a frection of a horizontal, 15.734 KHz, NTSC
video signal using the timing shown in Figure G-2, use the following equations and
assumptions for S40-pixel graphics. Note that the resulting positions SISO apply for

320-pixel graphics.

a. The general equation for the starting position of true CGA and EGA graphics

centered in active video ss a proportion of totsl H using the etart of eync ss a
reference can be expressad as:

I (

I

Equation 1

b. Similarly, the general equation for determining the ending position’ of true CGA
and EGA graphica as s proportion of totsl H can be expreaaed es:

AVM +
(P- - P+ x P-

2 )+
(P~ x PA

G/fd -
Equation 2

H T&

Where: GH stands for ‘graphics horizontal- arid for NTSC video and 640-pixel

resolutions:

(1) The nominal start of active video from Figure G-2 is:

AV- = 9.4 PS

(2) From Figure G-2 “end the de facto atsndard (ace 40.3.1), the total number
of pixels corresponding to the width of active video is:

P- =
52.666P

s3.55s@
x 912 pixels s 75S pixels

I (
G-5
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From the de facto stsndard (see 40.3.1), the total number of displayad
pixela is:

Pax = 640 pixels

From Figure G-2, the total width of the video signal is:

Hti = 63.556 PS

(5) The width of one pixel is:

P
63.556ps*. = 0.069691.Is

912

c. Solving equation 1 for the starting position of 640-pixeI graphics yields:

9.4 +
(756 - 640) X 0.06969\

GHmn =
2

-0.2115 Hbti
63.556

d. Solving equation 2 for the ending position of 640-pixel graphics yields:

9.4 +
J766 - 640) X 0.06%9\

2 )+
(e40 x o.oaa69)

GHd = 0.9133 Hti
63.666

e. For NTSC video, these values equate to left and right border widths” of 4.042
microseconds and a start of active graphics at approximately 13,.4 microseconds

after the start of horizontal sync. The latter value can be reliably verified with an
accurate oscilloscope.

40.2.2 Position of VGA aranhics emulating CGA and EGA modes. True VGA

graphics map to the edges of active video and require no calculations. However, the

starting and ending positions of VGA graphics emulating CGA and EGA graphics must be

calculated. To determine the correct position of such graphics over video as a fraction of
a horizontal, 15.734 KHz, NTSC video signal given the timing shown in Figure G-2, use
the following equations and assumptions for 640-pixel graphics. The resulting positions
are also true for 320-pixel graphics.

G-6
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a. Tha general equation for the starting position of VGA amulating CGA and EGA

graphics centered in ective video as a proportion of active H using the nominal
start of video as a raference can be expressed aa:

Equation 3

I

b. Similarly, the general aquation for determining the ending position of VGA
graphics emulating CGA and EGA graphics as a proportion of active H can be’

expressed as:

(Pd - P& x P_

2 )+
(P~ x Pa

Gffd -
Equation 4

H_

I

[.

c. Thaae aquations are identical to aquationa 1 and 2 in the previous paragraph -“

except that AVtiti is now equal to zero and the,rafora dropped from tha equations
and that H,dd has bean changed to Ha where, from Pigure G-2:

H- = 52..656 microseconds

d. Solving equation 3 for tha starting position of 640-pixel graphics yields:

G“.- ‘~ 0.0766H_
52.656

e. Solving equation 4 for the ending position of 640-tixel graphics yialds:
,.

f756 - 640) X 0.0S969 )

2
4 (&a x o.easa9)

GHd -
62.S6S

0.624 H-

40.3 PAL VideQ. Figure G-3 shows the timing for ona Iina of 15 KHz PAL video

including the position of CGA and EGA 640- and 320-pixel graphics. The general
equations usad to calculate graphics positions for PAL are idantical to those for NTSC.
However, the valuea used for the equation variables differ bacausa of diffarencas in
horizontal timing. For convenience, all aquations and vafiable values ara repeated in the

G-7
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following sections. The timing values in the figure are either tsken directly or derived from

the accepted standard for PAL video. The calculations in this saction ara based on the
values shown in the figure.

40.3.1 Position of true C GA and EGA oraohic.$. To determine the correct position of

true CGA and EGA graphics over video as a fraction of a horizontal, 15.625 KHz, PAL
video signal given the timing shown in Figure G-3, use the following equations and

assumptions for S40-pixel graphics. The resulting positions apply equally to 320-pixel
graphics.

a. The general equation for the starting position of true CGA and EGA graphics that

is centered in active video as a proportion of total H, and using the start of
horizontal sync as a reference can be expressed as:

AVM +
(P- - Pad x P-

GHatifi =
2 )

H tom

Equation 5

b. Similarly, the general equation for deter~ning the ending position of true CGA
and EGA graphics as a proportion total H width can be expressed as:

AVM +
(P* - P~ x P-

2 )+
(P~ x PA

Gt& =
Equation 6

Hrdd

c. For PAL ~deo and 640-pixel resolutions:

(1) From Figure G-3, the nominal start of ective video is:

AV- = 10.5 microseconds.

(2) From Figure G-3 and the de facto standard (see 40.3.1). the total number
of pixels corresponding to the width of active video is:

‘- ‘(%%3x 912 pixels = 740 pkels

(3) From tha de fecto standard, the totel number of displeyed pixels is:

_@ = 640 pixels.P

G-8
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(4) From Figure G-3, the total width of the video signal ia:

Hted = 64.0 microseconds.

(5) The width of one pixal ia:

P
(+

64.0 s-= = 0.07016ps
912

d. Solving equation 5 for the starting position of 640-pixel graphica yields:

10.5 + @tO - 640) x 0.07018)

GHH =
2 02189Hti

64.0

e. Solving equation 6 for the ending position of 640-pixel graphics yields:

10.5 +
pa - 640) x 0.07018)

2
● (640 x 0.67018)

GHd = 0.~7 H*
64.0

f. For PAL video these values equate to left and right border widths of 3.509
microseconds and a start of active graphics at approximately 14.0 microseconds

after the start of horizontal sync. The Istter value can be reliably verified with an

accurate oscilloscope.

40.3.2 Position of VGA araohics emulatina CGA and EGA modes. True VGA

graphics map to the edges of active video and requira no calculations. Howaver, the

atam”ng and ending positions of VGA graphics emulating CGA and EGA graphics must be
calculated. To determine the correct position of such graphics over video as a fraction of
a horizontal, 15.625 KHz, PAL video signal given the timing shoyvn in Figure G-3, use the

following aquations and assumptions for 640-pixel graptica. The resulting positions hold
for 320-pixel graphics.

a. The general equation for the starting position of”VGA emulating CGA and EGA
graphica centered in active video aa a proportion of active H, and using the
nominal start of video as a reference can be expressed as:

G-9
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b. Similarly, the general equation for determining the ending position of VGA
graphics emuleting CGA and EGA graphics as a proportion of activa video can be

expreaaad as:

(P-, - P*,*~ x Pm)

2
+ (P-A x PA

GHd =
H m.

Equation 8

c. Thasa equations are identical to equationa 5 and 6 in 40.3.3.1, axcapt that

AV*_ is now equal to zero and therefore dropped from the equations and that
H,~. has been changed to H=,.. where, from Figure G-3:

Htiw. = 51.95 microseconds.

d. Solving equation 7 for the starting position of 640-pixal graphics yields:

GHm=~llo675H_
51.95

a. Solving aquation 8 for the ending position of 640-pixel graphics yields:

p40 - S40) x 0.07018\
2

. (s40 . o.0701a)
GH& =

51.95
0.9321 Ha

G-10
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50. VERTICAL Positions

50.1 Verticaloo sitions. This paragraph describes how to determinetha start and end

of activa graphics relative to vertical video timing. The vertical position of graphics can be

expressed both inlinesand asa proportion of vem”cal timing, which isabbreviated V.

Using promotions simplifies determining positions forscan-altered systems.

50.1.1 Gene ral ass umotionS. The following general assumptions are usedin
determining the vertical positions of active graphics relative to NTSC and PAL video.

a. The optimal position for active graphics is centered ve~ically in the active video.

The basis forthis assumption isnominal common practice. However, nota that

variatione ln graphics positioning due to monitor centering adjustments cannot be

accounted for in this appendix.

b. Vertical resolution isexprassed relative to fields, not frames. The VGA 480-line

mode converts to 240 lines for single-field computations.

50.2 NTSC Video. Figure G4 chows the timing for 15 KHz NTSC video including

the position of 200-line graphics. The timing values in the figure ara either taken directly
or derived from the accepted standard for NTSC video. .The calculations in this paragraph
are based on the values shown in the figure.

50.2,1 Position of araDhics in lines relative to vertical svnc. Use the following

equations and assumptions to determina the corract position of graphics over video for a
15.734 KHz, NTSC video signal. Vertical position is described as the number of lines

relative to the start of vertical sync given the timing shown in Figure GA. The calculations

can easily be modified for different numbers of Iinas.

a. The NTSC standard specifies a vertical blanking interval of 21 lines with error

limits of + O and -1 lines, and a total vertical field of 262.5 lines. The
calculations below assume a blanking interval of 21 lines, an active video height

of 241.5 lines, and a nominal start of active video at 18 lines from the start of
vertical sync.

b. The general equation for the starting position of graphics centered in active video

as the number of Iinas relative to the start of vertical sync can ba axpressed as:

GVM = A V- ‘(%% Equation 9

G-1 1
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c. Similarly. the general equation for the ending position of graphics as the number
of lines relative to the start of vertical sync can be expressed as:

GVd = AVti + (-” G--
d. GV stands for “graphics vertical. ” For NTSC video:

(1) The nominal start of active video from Figure G4 is:

(2)

(3)

50.2.1.1

AV.ti = 18 lines.

The number of active video lines from Figure G-4 is:

V- = 241.5 lines.

The number of activa graphics lines is either:

‘G- = 200 lines

for 640 X 200 and 320 X 200 graphica, or:

G~v. = 240 lines

for 640 X 480 grap~cs (see SO. 1.7 b).

Startino and endino oositions for 200-lkre araohics.

a. Solving equation 9 for the start of 200-line graphics yields:

-“’8+(+=3’’’”-
GV

b. Solving equation 10 for the end of 200-lina graphics yialds:

GV_ -18 +
(*

+ 280 -239 I/rws

Equstion 10

50.2.1.2 start ina and endina Dos itions for 2404ine [640 X 4801 Qra9hics.

G-12
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a. Solving aquation 9 for the start of 240-line graphics yields:

Gvm
“1’ ‘(-’’’”””-

b. Solving equation 10 forthe end of 240-line graphica yields:

(7vd -18 +
(%

+ 240 = 250.75 Ilnes

c. Given the derivad values above, the VGA 240-lina mode actually leaves a border
of I line and O.5 lines. To avoid screen dsturbmce. hardwara implementers
may want to blank these borders. Although this ia not a compliance

requirement, it is recommended.

50.2.2 Position of oradric sasa rrrot)ortion of total viderk To calculate the position

of graphics asa proportion of total vertical timing, simply change equations 9 and 10 to
yield:

.v-=~” ““
v roar

AV- +
(Va - GJ . ~_

GV: -
2

Vti

Equation 11

Equation 12

All tarms are definad in the previous section excePt V,m:, w~ch from fi9ure G-4 for
NTSC video is: ,.

v told = 262.51ines

50.2.2.1 Startina and endina Do sitionsfor 200-line araohics. Borrowing from the

previous section, thestarting and ending positions for200-line grap~cs as proportions of

total V are simply:

G-1 3
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GV- = *
262.5

=0.1466 v-

GV& ==.
262.5

0.9105 Vmw

50.2.2.2 .$Xartinaandendina Dositions for 240-line [640 X 480) araghics. Barrowing
from the previous paragraph, the starting and ending positians for 240-line graphics as

proportions of total V are simply:

GV&fl = =
262.5

= 0.0714 Vw

GVd = - = 0.9857 v-

50.2.3 Position of araohics as a moDortion of active video. To calculate the position
of graphics as a proportion of active vertical timing using the nominal start of video as a
reference, simply change aquations 11 and 12 to yield:

.v.=H5?i Equatian 13

vmlw

.v..=(Ei5!&.. Equation 14

All terms are defined in previous paragraphs axcept V&C, which is for NTSC

video fram Figure G4:

V~W = 241.5 lines.

G-14
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(

50.2.3.1 Startina and endina Positions for 200-line arac.hits. Borrowing from

previous paragraphs, the starting and ending positions for 200-line 9raPtics as ProPortions
of active V are simply:

.“ HHi!d.olm v_
Srut= 241.5

Gv..=~o.9141 V-.
241.5

50.2.3.2 Startina and endina Dositions for 240-line [640 X 480) araohics. Borrowing

fram previous paragraphs, the starting and ending positions for 240-line graphics as
proportions of active V are:

.“ (’-) -o.~,, “_srml= 241.5

~~ (W+’a _o,,6,, #v,
●d = 241.5

m

50.3 PAL Video. Figure G-5 shows the timing for a 15 KHz PAL video signaL
including the position of 200-line graphics.

a. The timing values in the figure are either tsken directly”or derived from the

accepted standard for PAL video. The calculations in this section are based on

the values shown in the figure.

b. The general equations used to calculate graphics positions for PAL are identical
to those for NTSC. However, the values used for the equation variables differ
because of differences in vertical timing. For convenience, all equations and
variable values ara repeated in the following sections.

G-15
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50.3.1 Position of araphics in Iinea relative t o vertical swtc. To determina tha correct

position of graphics over video as the number of lines relative to vertical sync for a 15.625
KHz, PAL video signal, and given the timing shown in Figure G-5, use the following

equations and assumptions. Note that the calculations can easily be modifiad for different
numbers of graphics lines.

a. The genaral equation for the starting position of graphics centered in activa video
as the number of lines relative to tha start of vertical sync can be expressed as:

Equation 15

b. Similarly, the general equation for the ending position of graphics as the number
of lines relative to the start of vertical sync can be expressed as:

GVd = A V,mfi ‘(-+’-’”.
c. GV stands for ‘graphics vertical. - For PAL video:

(1)

(2)

(3)

(4)

50.3.1.1

Equation 16

From Figure G-5, the nominal start of active video is:

AVtim = 22.5 lines

Also from Figure G-5, the number of active video lines is:

v ~v. = 287.5 lines

The numbar of active graphics Iinas for a 640 X 200 or 320 X 200

graphics is:

G- = 200 lines

The numbar of active graphics lines for a 640 X 480 graphics and various

spatial PAL modes is:

Gti = 240 lines

startina and endina r)ositions for 200-line araohicq.

G-16
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a. Solving equation 15 for the start of 200-tine graphics yields:

GV_ = 22.5 +
(%=” ““es

b. Solving equation 16 for the end of 200-line graphica yields:

‘v-’’”=’ ‘(++2W ‘2* ““’S,

50.3.1.2 startina and endino Dos itions for 240-line araohics.

a. Solving equation 15 far the start of 240-line graphics yialds:

GV&ti ‘Z-5‘(--) ‘a ““’S

b. Solving equation 16 for the end of 240-line graphics yields:

“’-”n’ ‘(++2a ‘2* ’’nes

50.3.2 Pasition of araohics as a mooortion of t oral video. All terms are definad in

the previous paragraph except V,ti, which for PAL video is:

v ,4 = 312.5 lines

To calculate the position of graphics as a proportion of total vertical timing, simply

change equations 15 and 16 to yield:

.V.=4355+L Equation 17

vmm

(
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AVM +
(V- - GA ● G-

GVd =
2

Equation 18

vu

50.3.2.1 Stan ina and e ndina 0 ositions for 200-line araohic~. BorraWing from the

previous paragraph, the starting and ending positions far 200-line graphics as proportions

of total V timing ara simply:

GVed = = = 0.8512 Vmm,
312.5

50.3.2.2 Startina and endima Dositians for 240-lina a raohic$. Borrowing fram the

previous paragraph, the starting and ending positions for 240-line grapfics as ProPortions

af tatal V are simply:

GVti = ~ = 0.1472 Vmut
312.5

GV,d = - = 0.9152 V,Oti,
312.5

G-18
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50.3.3 Position of aradics as a oroDortion of active video. To calculate the position

of graphics as a proportion of active vertical timing using the nominal start of video as a
reference, simply change equations 17 and 18 to yield tha following equations. All terms

are defined in previous paragraphs, except V-.. For PAL video: V*. = 287.5 lines.

vAelfv.

GVd =
v8ctrw

Equation 19

Equation 20

50.3.3.1 Startinq and endimr Dositions for 200-line araohica. Borrowing from

previous paragraphs, the starting and ending positions for 240,-line graphics as proportions

of active V are:

;vM=fE&!!Lo.15.”v_
287.5

~vcti- [-)+200 -“.84,8 V-,
287.5

I
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50.3.3.2 Startina and endina Dositions for 240-line araDhics. Borrowing from

previous sections, the starting and ending positions for 240-line graphics es proportions of

active V are:

GVm = {
28;.5

) 0.0826 V-

GV& = F&?iH-o.,1,4“
287.5

#Cuw
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Vertical ayno Vertical
blanldng

T
Ac&e
video

FIGURE G-1. Simdified diaaram of an overlav disr)lav usin!a CGA or EGA araDlic5.
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10.9 i 0.2

1.5 * 0.1 5’”’0”2 ------1

j %4,0.1

~::ngq:+(:+’.!~

All values in mitxosemnds.

FIGURE G-2. ~ raDhics.
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~*;~ 5195—1

r tl-- @lo O%VJM’EAEGA)’----h’
Ii

3.509

,J

3.509
sync

r ““”””’ ~ ‘“V””””

All values in micfoseceda.

FIGURE G-3. One horizontal line of PAL video with 640- and 320-Dixel overlav ararshics,

(
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Fj!o+A: q

All values In Ilnes.

FIGURE G-4. NTSC vertical timina with 200-line overlav areDhicS.
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J 13 ~ ‘%R%2--+..

t
sync

t‘L ‘dive video

Blanldng

All valuas In Ilnas. ,,

FIGURE G-5. PAL vertical timina with 200-hne Overlav a rar)hlcs.
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ICW PORTABILITY PRACTICES ERROR HANDLING

10. SCOPE

10.1 h. This appendix describes error numbers and associated error messages
I used in the ICW portability practices (see 5.5). Error handling procedures in thk appendix
i.

support the DoD Software Interface and Command Requirements for Interactive

Courseware and Authoring Systems prescribed by Appendix D, MlL-STD-l 379.

10.1.1 ~. Key terms,

abbreviations, and acronyms used in this appendix are defined as specified in Section 3 of
the basic handbook.

1 20. APPLICABLE DOCUMENTS

20.1 Government documents.

20.1.1 Specifications, standards, and handbooks. The following specifications,

standards, and handbooks form a part of this appendix to the extent specified herein.

STANDARD

MILITARY

Ml L-STD-l 379 Military Training Programs

(Unless otherwise specified, coties of military specifications, standards and
handbooks are available from the Standardization Documents Order Desk, Building 40,

700 Robbins Avenue, Philadelphia, PA 19111 -5094.)

I
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30. ERROR HANDLING

30.1 Introdu ction. When an application ieeues a command, VDI Management may be

unable to carry out the requested action, or raturn the requested information. This causes

an error. This appendix describes the error codes and definitions that VDI Management
should return to the application.

30.2 Error Iistinaa. The following sections of this appendix describe error numbers
and summary messages. These sections list the error codes in numerical order, and briefly
explain error codes and meaaages. The sections group related errors for convenience and
do not imply a corresponding programming structure in VDI Management implementations.
However, implementations should use the error numbers as they are defined for portability.

30.3 Return messaae format. Error returns by the ASCII interface are all upper case

and do not include the error taxt or a terminal period. even though these are used in the
headings to the error descriptions that follow in thie appendix, An error return consists of

the word ‘ERROR- followed by a space, followed by the error number in decimal digits

and a terminal CR/LF. For example, the arror in Section 40.1 below, ‘Error 1 - SERVICE

GROUP NOT INSTALLED, ” would be returned aa ‘ERROR 1‘. (A return of ‘OK- indicates
success.) The text for the error number can be retrieved with the extended syErrorMsg
command, if supported. For example, issuing syErrorMsg errno = 1 would return ‘SERVICE

GROUP NOT INSTALLED” (see Section 40 in Appendix A). The binary interface returns
error numbers in the microprocessor’s AX register (AX= O indicates auccesa). Again, the
extended ayErrorMsg command can be used to retriave the text for the error number.

“H-2
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40. COMMAND PROBLEMS.

40.1 Error 1 - SERVICE GROUP NO T INSTALLED. The VDI Management implementa-

tion aupporta the service group that contains the command, but the service group is not
installed. For example, an adkation issued an XY command on a system that is not
configured for XY-input devices.

40.2 ~~ MMAND. The command doee not exist. CompIiant

VOI implementations should not return tfis error in response to any core command for a
supported service group.

40.3 Error 3- SYSTEM NOT EINITIALIZ D. The command was issued before the

application issued aylnit, or syStop was followed by a command other than aylnit.

40.4 Error 15- GENERAL CO MMAND ERROR. A command error occurrad that is not

listed above or about which no information is available.

H-3
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ASCII INTERFACE PROBLEMS.

50.1 Error 16- BAD CO MMAND SYNTAX. The parser encountered a fatal syntax
error that could not be further diagnosed. For example, a command string contained a

control code. Error 16 should not be used in place of parameter-problems errors.

50.2 Error 17- COMMAND TOO LONG. The command was longer than 255
character and should be ignored in its entirety. The terminal carriage return counts

toward tha total command length, but redundant delimiters do not.

50.3 Err r~ NG. The rasponse to an information request
including the terminal CR/LF would be longer than 255 characters. VDI Management does
not return partially filled information requests. For example, the application used an

xxGetState command to request too much information.

50.4 Error 19- DEVICE DRIVER READ BEFORE WRITE. The application tried to read
a response from the device driver before it had written at least one command to it. This is
not allowed and indicates a problem with the application’s initialization code. This error

can occur only immediately after VDI Management has been installed, or after a
well-behaved application issued ayStop before exiting.

50.5 Error 31 - GENERAL ASC II INTERFACE ERROR. An ASCII interface error has
occurred that ia not listed above or about which no information is available.

H-4
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60. BINARY INTERFACE PROBLEMS

60.1 E r r~ NT. On 80X86-based systems, the BX

register contains an invalid or out of range paramater count. For example, the application

I
passed a nagative value in BX.

~

60.2 E rorJ 33- INVALID PARAMETER PACKET ADDRESS. On 80 X86-basad

syetems, the ES:DI register pair contains an invalid addrass for a parametar packat.

. 60.3 Error 34 - INVALID POINTER IN PARAMETER PACKET. The parameter packet

I contains a null or invalid pointer.

1 60.4 ~. A binary interface error

occurred that is not listed above or about which no information is available.

II

i

I

( H-5

Downloaded from http://www.everyspec.com



MIL-HDBK-284-2

APPEfUDIX H

70. PARAM~ER PROBLEMS

70.1 Error 48- RESERVED. This error number is reserved for future use. The

original error, Unknown parameter, waa delated becauae it required too much overhead,
Error 52 should be used in place of - Unknown parameter. -

70.2 grror 49- INSU FFICIENT PARAM~ERS. The command required one of the
following:

a. a specific parameter that was missing,

b. at least one parameter from a specific group of parameters and was issued

without that paramatar, or

c. at least one parameter that could have been any parameter in ita list and was
issued with no parameters.

70.3 @ror 50 - PARAMETERS CANNOT BE U SED TOGET HER. The command
included two or more parameters that cannot be usad together. For example, a vdplay

command includad both a firection and a to parameter.

70.4 Error 51 - PARAMETER VALUE INVALID OR OUT OF RANGE. The command
included an incorrect parameter value. For example, a parameter value that must be in the
range O-255 was negative or greater than 255. Ttris error can also result from the

combined effects of two or more parameters, or from exceeding limits set by another

parameter. For example, with the tiSetPelette command, the sum of the color and terrgth

parameters must be less than or equal to Iogcolore. @colors ia the maximum number of
available logical colors that can be retrieved using the vmGetStete command.

70.5 Error 5 2- PARAMETER INVALID FOR THIS CO MMAND. The command
included an invalid parameter label. For exampla, the application issued aylm”t with a color

parameter. This label could be also be an unknown parameter, or a value supplied for a

parameter that does not take a value and, therefore, was interpreted as a label. Compliant
VDI implementations should not return this error in response to any core parameter that is
valid for a core command.

70.6 Error 53- MISSING PARAMST ER VALUE. The command failed to include a
valua for a parameter that requiree one. The parser reached either the end of the

command string or another parametar Iabal when a parameter value was expected. This is
an ASCII interfaca error only.

70.7. Error 54- PARAMETER USED MORE THAN ONC E. The command included the

same parameter more than once.

H-6
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70.S Error 79- GENERAL PARAMET ER ERROR. A parameter error occurred that is

not listed ebove, or about which no information ia available.

(
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80. HARDWARE PROBLEMS

80.1 Error 8 0- INITIALIZATION ERROR. The system could not initialize an attachad

devica. Tha application can find out which devica by axamining tha failed command.

80.2 .Error 81 - DEVICE NOT INITIALIZED. Tha application tried to usa eithar an
uninitialized davice or an uninitialized sarvica group.

80.3 Err - M~ T. A timeout occurred whila VDI

Management was communicating with a peripheral davice. Eithar the devica did not

produce an expacted message within a predetarminad timeout period, or tha computar was

unable to send a masaaga to the device becausa signal control lines wera in an
inappropriate state. For example, this error would result from a cable being unpluggad

aftar a dav”me has been initialized.

8’0.4 Error 8 3- COMMUNICATIONS ERROR. An arror occurred during

communications. For example, repaatad parity arrors that cannot be cleared during
asynchronous serial communications may cause this error.

80.5 Error 84- DEVICE REPORTS ERROR. A peripheral device sent a message

indicating that an arror occurrad that it cannot clear.

80.6 Error 85- DEVICE CANCELED REQUEST. A peripheral devica sant a messaga
indicating that it has unilaterally canceled a raquasted sarvice.

80.7 Error 8 6- DEVICE NOT READY. A peripheral device aant a message indicating

that it cannot ba made operational.

80.8 Error 87- ACTION NOT SUPPORTED BY DEVICE. A peripheral device sant” a

message indicating thst it cannot do a raquasted action. This error indicates either an
installation problem or the inappropriate use of the vdPassThru command. Compliant

systems should not normally generate this error.

80.9 ~. A hardware

device could not genarate information requested by a command. For axample, a CLV
videodisc could not raport a frame number.

80.10 Error 111- GENERAL HARDWARE ERROR. A hardware error occurred that is

not listed abova or about which no information is available.

H-8
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90. SYSTEM RESOURCES (Some compliant systems may not be able to return some

of the errors listed in this group. )

90.1 Error 112- INSUFFICIENT MEMORY. VDI Management could not access

enough memory to perform the requested service.

90.2 JSrror 113 - NEEDED HARDWARE INTERRUPT IN USE. VDI Management

requiraa the use of a specific hardware interrupt that is already in use, or one of a range of
interrupts end all are in use.

90.3 Error 114- NEEDED SO FTWARE INTERRUPT IN US E. .VDI Management
requires the use of a specific software interrupt that is already in use, or one of a range of

interrupts and all are in use.

90.4 Error 115- NEEDED DMA CHANNEL NOT AVAILABLE. VDI Management
requires the use of a specific DMA’ channel that is already in use, or require,s the use of

any DMA channel and all are in use.

90.5 Error 116- NEEDED TIMER NOT AVAILABLE. VDI Management requires the

use of e timer resource that is not available.

90.6 Error 127- GENERAL RESOURCES ERROR. ” VDI Management requires

additional system resources that are not listed above, or about which no information is
available.

( H-9
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100. FILING SYSTEM PROBLEMS

100.1 Error 128- INVALID FILENAME. The command used a filename that was

invalid for the operating system. VDI Management should return error 132 whan a valid
file name can not be opened.

100.2 Error 129 - INVALID PATH. Tha command used a path name that waa invalid

for the operating eystem.

100.3 Error 130- INVALID DRIVE. The command spe~fied a driva that is not

recognized by the operating system.

100.4 ~ BER. The command usad a fila number that
was not recognized by the oparating system.

100.5 Error 132- CANNOT OPEN OR CREATE FILE. The oparating system could not

open or create a raqueated file.

100.6 Error 133- CANNOT CLO SE FILE. The operating system could not close a

requeatad file.

100.7 Error 134- FILE ALREADY OPEN. Tha command triad to open a fila that was

already open.

10018 Error 135- FILE ALREADY EXISTS.
already exiata.

100.9 Error 136- FILE DOES NOT EXIST.

does not exist.

The command tried to craate a file that

The command tried to accass a file that

100.10 Error 137- FILE ACCESS DENIED. The command was denied accass to a

requasted file. For example, a file with a locked status on a network file server would

cause this error.

100.11 Error 13 8- FILE SEEK ERROR. The command triad to usa a nonexistent
piaca of a fila. For example, a command triad to accaes byte 9000 of a 5-KB file.

100.12 Error 139- TO O MANY OPEN FILES The operating ayatem haa run out of

file handlea because too many files are open. Either the application should open fewer

files. or tha user should change the operating ayetem installatiomto allow more files to be

open eimultanaouely.

.’.
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100.13 Error 140- DISK FU LL. The command tried to write to a full disk. The user

should delate some files or change to a different dkk before trying to run the application
again.

100.14 Error 141 - DISK RE AD ERROR. A data error occurred whila reading the disk.

100.15 ~rro r 142- DISK WRITE ERROH. A data error occurrad whila writing to the

disk.

100.16 Error 15 9- GENERAL FILING-SYSTEM ERROR. A filing-systam error

occurred that is not listed above or about which no information ia availabla.

H-1 1
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MISCELLANEOUS PROBLEMS

110.1 Error 160 - INVALID DEVICE NU MBER. The command specified an invalid
device or source number. This error results from using an invalid num.bar for a device or

source paramater or from trying to changa the default device or source to an inv”alid
number.

110.2 Error 161 - BUFFER OVERFLOW. An intarnal VDI Management buffer

overflowad. This indicates an internal VDI Management failure and should ba brought to
the attention of the system vendor.

110.3 Error 162- INTERNAL CALCULATION ERROR. An error such as divide by zero

occurred during a numeric calculation within VDI Management. This indicates an internal
VDI Management failure and should be brought to the attention of the VOI Management

developer.

110.4 Error 163- COPY PROTECTION ERRO R. A copy protected version of VDI
Management has declined to run because its protection scheme has been violated.
Normally, DoD data rights specified in ICW and ICW Training System contracts prohibit

copy protection schemes. Legitimate users should discuss this problem with the

appropriate Contracting officer and VDI Management developer.

110.5 Error 164- INTERFACE BUSY. The ASCII or binary interface was busy and

‘could not accept the command, and the application should reissue the command. This

error is raturnad only when an application calls VDI Management and a previous call to VDI
Management has not yet returned. This error is possible only if an application issues VDI

Management calls from within an interrupt routine.

110.6 Error 165- INVALID INTERRUPT NUMBER. The environment variable IVINT

was set to an interrupt number outside the range from 60H through 66H.

110.7 Error 173- GENERAL iNTERNAL ERROR. An internal VDI Management error
occurred that is not listed above or about which no information is available. This indicates
an internal VDI Management failure and should be brought to the attention of the VDI
Management developer.

110.8 Error 174- GENERAL OPERATING SYSTEM ERROR”. The operating system

reported an error unrelated to the filing system and not specific to any particular aspect of

VDI Management. VDI Management should try to recover from this error befora returning

it to tha application.

110.9 Error 175- GENERAL ERROR. An error occurred that is not listad elsewhere

and about which no information at all is available. This error differs from error 111 .
General hardware error. Error 111 guarantees that a hardware error has occurrad while

H-12
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this error can ba caused by any unknown failura including unknown hardware, VDI
Management, and application failures. VDI Management developers should not usa t~s

error number befora carefully considering the use of a more appropriate end informative

error code.

‘(

I (
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120. SYSTEM GROUP PROBLEMS

120.1 Error 176- QUEUE FULL. The application tried to queue more than 10

commanda. This indicates an application problem such as failing to turn ayQuaua off at
the appropriate time.

120.2 Error 177- CO MMAND CANNOT BE QUEUED. Tha application tried to quaue

a command that cannot be queued (see Appendix A. Table A-7). This indicates an

application Problam such as faihng to turn ayoueua off at tha approprieta time.

120.3 Error 191 - GENERAL SYSTEM ERROR. A problam occurred within the

system group that is not listed above or about which no further information is available.

H-14
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130. VISUAL~GEMENT PROBLEMS

130.1 rErro 192- SYNCHRONIZATION ERROR. The video signal could not be

genlocked to the computer’e graphics because the signal haa an inappropriate scan rate.
Ovarfay is not poaaible.

130.2 ~~ 1 - GRAPHI MODE BLEM. Tha system could not do a
requested action because the graphics mode doas not support it. For example, the

application tried to turn on transparency in a graphics mods that doas not support

I
ovarlays.

130.3 Error 194- UNSUPPORTED GRAPHICS MODE. The ayatam could not switch

to a raquested graphica mods or emulation stata bacausa the hardwara does not support
the mode. For example, issuing vmSetGraphics emulation= 0, which raquires a VGA
adapter, on a CGA or EGA systarn would cause this error. Issuing vmSetGraphics
mode= 14, which requiras an EGA graphica adapter, on a CGA system would also causa

I
this error Lsee 5.4).

130.4 Error 207- GENERAL VISUAL-MANAGEMENT ERROR. A problem occurred
with the visual management functions that is not listed above or about which no futthar

(
information is availabla.

(
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140. VIDEODISC PROBLEMS

140.1 Error 208- ACTION NOT SUPPORTED BY DISC. The command requested an

action that la not supponed by the videodisc. For example the application tried to do a
frame search on a CLV videodisc, or a chapter search ‘on a videodisc that without chapter

atopa.

140.2 Error 209 - DIS C NOT SPUN UP. The application issued a command such as

vdflay that requires tha videodisc to be spun up. and tha videodisc has not been initialized
and apun up to operating speed.

140.3 Error 210- OISC NOT SPUN DOWN. The application issued a command such

as vdset door= 1 that raquires the videodisc to be spun down or stopped, and it has not

been spun down.

140.4 Error 211 - DOO R OPEN. The application issued a videodisc motion command
other than vdset door=O with the player door open. Typically, this is a user error that can

be corrected without exiting the application.

140.5 Error 212- NO DISC IN TRAY. The application issued a videodisc motion

command other’than vdset door= 1 with the player door closed but without a videodisc in

the tray. Typically, this is a user error that can be corrected without exiting the appli-

cation.

140.6 Error 213- BAO DISC SECTION. It was impossible to seek to the required

frame because of a physical problem with the videodisc.

140.7 Error 214- FELL OFF 015C. An attempt was made to play backward past the

beginning or forward past the end of the videodisc. This normally indicates improper use
of a videodisc motion command.

140.8 Error 215 - INVALID FRAME NU MBER. The command specified a frame that
is not present on the videodisc.

140.9 Error 216- INVALID C HAPTER NUMBER. Tha command specified a chapter

that is not present on the videodisc.

140.10 Error 217- INVALID TIME “CODE. The command specified a time code that

is not present on the videodkc.

140.11 Error 239- GENERAL VIDEODISC PLAYER ERROR. A videodisc error

occurred that is not listed above or about which no information is available.

H-1 6
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150. XY-INPUT DEVICE PROBLEMS

150.1 Error 24 0- DEVICE NOT CALIBRATED. A required, implementation- sPecific,

calibration process haa not been done. The user should verify that the XY-input device is
installed correctfy.

150.2 Error 241 - INVALID COO RDINATE. A coordinate was specifiad that is

outsida the acceptable renge. This normally indicates an application problem.

150.3 Error 242- CURSOR PROBLEM. A problem with the graphica device caused a

cursor display problem. This indicates that the application requires a facility that VDI
Management does not furnish.

150.4 Error 255- GENERAL XY4NPUT ERROR. An XY-inP.ut error occurred that is

not listed above or about which no information is evailable.

I f
!
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APPUCATfON PROGRAMMING tiPIXS

10. SCOPE

10.1 -. This appendx provide several brief programming exernples that use the

ASCII and binary interfaces. The examplea are intendad only to furnish a atardng point for
programmer. Thay are not intanded to be ovarfy sophisticated or complete.

10.1.1 Jerms. abb reviationa. and ecronvms used m ths aooei ndix. Kay tarms,

abbreviations, and acronyms used in this appendix are defined as specified in Section 3 of

~
the basic handbook.

I 20. APPUCABLE DOCUMENTS

20.1 Pm Iicable documents. This section is not applicable to this appendix.

I

30. USING THE ASCII INTERFACE

30.1 Usin~. Even programming systems with minimal facilities

for interfacing to other languages can use an installable device driver. The two short

!
programs provided below use the Microsoft GWBASIC interpreter. For clarity and brevity,

these programs do not determine which sarvice groups are present or always check for
errors after issuing commands. However, well-behaved applications should do both.

I 30.1.1 BASIC examde 1.

10 OPEN “O-,#l,-ivdev-

20 PRINT #1, ‘syinit.

30 PRINT #1, “vminit”
40 PRINT #1, ‘vdinit.

50 PRINT #l, ‘xyinit”
50 PRINT #1 ,“vdplay start = 1000,atop = 2000,wait-

60 CLOSE #1
70 OPEN “l-,#l,-ivdev-

80 INPUT #1 ,R$

90 CLOSE #1
100 IF R$= ‘OK” THEN PRINT “Playing- ELSE PRINT ‘PROBLEMS!-;R$
110 OPEN .O.,#l, -ivdev.

120 PRINT #1, ‘systop.
130 CLOSE #1
140 END

30.1.2 BASIC examole 2.

l-l
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10 OPEN ‘O-,#l,”ivdev-
20 PRINT #1, ‘syinit”

30 PRINT #1, ‘vminit-
40 PRINT #1, .vdinit”

50 PRINT #1, .xyinit-

60 PRINT #1 ,“vmGetPslette color = 5,r,g,b-
70 CLOSE #1

80 OPEN ‘l”,#l,-ivdev”
90 INPUT #1 ,R$
100 CLOSE #1
110 REM The next section of code would parse R$. which is
120 REM in the form “<r value> ,<g value> ,<b value> -
. . .
200 REM Now shut it down

210 OPEN “O”,#l,-ivdev-

220 PRINT #1, ‘systop”
230 CLOSE #1

240 END

I-2
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40. USING SOFIWARE INTERRUPT CALLS

40.1 Lfsina soft ware interrutN ca 11s. Programming systems with library facilities for

software interrupts can use direct software interrupt calls for issuing commands. The
I following example uses Microsoft C, version 5.1. It is a coda fragment, not a complete

program, and, as such, is not compilable.

I*

● This axampla gets the values for a logical color.

s Obviously, a well-structured program would hide the
● interrupt call in a separate function.
● The example omits typical start-up and shut-down code

●I

#include < stdio.h >

#include < dos.h >

#define VMGETPALETTE 2049

#define COLORPARM 9
#define RED 38 .

#define GREEN 25
#define BLUE 4

struct ivparm

{
long parm_id;

long parm_val;
) parms [201, far ●p;

union REGS cpuregs;

struct SREGS segregs:

int iv_int = OX60 i+ software iriterrupt, normally ●I

I* read from environment “/

1“
● The following code fragment would ba included in
● function blocks

●I

/* initialize far pointer ●/
p = parms;

1’ Sat up parameter block ‘1

parms[O].parm_id = COLORpARM;

parms[O1 .parm_val= 5:

I-3
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parms[l].parm id = RED;

parma[2].parm-id = GREEN;
parms[3].parm~d = BLUE;

la
● Sat up CPU registers and call software interrupt.
● cpuregs and aegregs are structures for manipulating

● CPU regiatera. FP_OFF and FP_SEG are macroa that
● find the absolute address of a variable.

●I

cpuregs.x.ax = VMGETPALETTE;

cpuregs.x.bx = 4; 1- number of parameters ‘1
cpuregs.x.di = FP_OFF(p);

aegregs.es = FP_SEG(P);

I*
● int86xo is an MSC library function that calls

● a software interrupt.

●I

int86x(iv_int,& cpuregs,&cpuregs, &segregs);

/’ Check for errors*/

if(cpuregs.x.ax ! = O)

{
printf(-Error code: %d\n-, (int) cpuregs.x.ax);

exit(1);

}

I* Print the color values ●I
printf[”Color 5 Red, Green, Blue %d,%d,%d\n-,

(int) parms[l ].parm_val, (int) parms[21.parm_vaL

(int) parms[3].parm_val);

I-4
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50. UBRARY CALLS WfTH PARAMEIEff NUMBERS

50.1 ~w calls with oaramete r numbers. Vendors may furnish Iibrarfes for

specific Ianguagas that use parameter numbers of the binary intarface stored in a data
structure approprista to tha Isnguage. Several languages auppoti functions thst accept
variable numbars of parameters. The following axample usaa Microsoft C 5.1 to show

how to usa variabla numbars of parameters to sat up a parameter block. It omite the

code that would then axecute the function.

#include < stdio.h>

#include < stdarg.h > 1“ for ANSI compatibility ‘/

I*
● This function might be part of a support library.

● va starto and va_argo are mscros for accessing
● va~able-length argument lists.

● (See MSC 5.1 manuals for details.)
●I

iv_vdplay(long parml, . ..)

{
va_list argp;

struct ivparm

{’
long parm_id;

long parm_val;

) parms [201;

mt i;

va_start(argp, parml );

/“ Set up parameter block from variable arg list ●/

for(i’ = O; parmsli].parm_id != NULL && i << 20; i+ + )
r

~armsfi].parm_id = va_arg(argp, tong);

parmsliLparm_val = va_arg[argp, long);

}

/* Now insert rast of code to axecute command “1

. . .

)

(_
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60. ANALYZING BIT FIELDS

60.1 Pna Ivzina bit fields. It is simple to analyza bit fields with any language that

supporta bit-wise ‘and”. The following example uses the Microsoft GWBASIC interpreter.

100 REM Start by initializing the system

110 OPEN ‘O”,#l, ”ivdev.
120 PRINT #1 ,“sylnit”

130 CLOSE #1
1400 PEN ‘l”,#l,”ivdev-

150 INPUT #l,R$
160 CLOSE #1
170 IF R$ <> “OK” THEN PRINT ‘Cannot initialize system-

:GOTO 300
180 REM Now request the support information

190 OPEN “0”,#1 ,.ivdev-
200 PRINT #1 ,-syGetState.
210cLosE#l

220 OPEN ‘l”,#l, ”ivdev”
230 INPUT #1 ,R$

240 CLOSE #1

250 REM R$ now contains the decimal ‘string which

260 rapresents the support bit field

270 R= VAL(R$)
280 REM Do the “AND” to check whether xy is supported

290 IF R AND 8 THEN PRINT ‘XY input is supported-
ELSE PRINT “XY input is not supported”

300 OPEN “O”,#l,”ivdev-
310 PRINT #1 ,-syStop-

320 CLOSE #1

330 END

I-6
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70. D~ERMINING THE NUMBER OF LOGICAL DEVICES

70.1 Determinincr the number of Iooical devices. The following example shows how

to determine the number of logical devices installed for the videodisc service group. The

same technique could be used for any service group that suppons multiple devices. This
example also uses the Microsoft GWBASIC interpreter.

100 REM Start by initializing the system
110 OPEN “O”,#l, ”ivdev”
120 PRINT #1 ,-sylnit”

130 CLOSE #1
140 OPEN “l-,#l, ”ivdev”

150 INPUT #1 ,R$

160 CLOSE #1
170 IF R$ <> ‘OK” THEN PRINT “Cannot initialize system-

:GOTO 500
180 REM Get installed service group
190 OPEN ‘O”. #l, -ivdev”

200 PRINT #l, ”syGetState support-

210 CLOSE #1
220 OPEN “l”,#l,”lvdev-
230 INPUT #1 ,R$
240 CLOSE #1

250 REM R$ now contains the dacimal string which rapresents the support
260 REM bit field. Determine if the vd service group is installed.

270 GROUPS =VAL(R$)

280 IF GROUPS AND 4 THEN PRINT “VD is supported”

ELSE PRINT “VD is not supported” : GOTO 500

290 REM Initialize the vd service group

300 OPEN “0-,#1 ,.ivdev”

310 PRINT #1, ‘vdlnit”
320 CLOSE #1

330 OPEN ‘1-,#1 ,-ivdev-
340 INPUT #1 ,R$
350 CLOSE #1
360 IF R$ <> “OK- THEN PRINT .Cannot ini~alize VD service Group-

:GOTO 500
370 REM Now get the number of players

380 OPEN ‘0”,#1 ,-ivdev-
390 PRINT #1, “vdGetState tdevices-
400 CLOSE #1
410 OPEN ‘1”,#1 ,“ivdev-
420 INPUT #l,R$
430 CLOSE #1

I-7
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440 PLAYERS = VAL(R$)
450 PRINT ‘The number of installed pleyers is: ‘PLAYERS

500 OPEN ‘0-,#1 ,.ivdev-

510 PRINT #l,.syStop-

520 CLOSE #1
530 END

I-8
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ICW PORTABILITY PRACTICES HANDBOOK CROSS-REFERENCES

10. SCOPE

10.1 w. This appendix croae-rafarancaa handbook information to aquhralant and

ralatad information in MlL-STD-l 379, Appandix D, tha IMA Racommandad Practicaa for
Multimedia Portability (MS-DOS Baaed Systems), Ralaaaa RI.1, and tha IMA clarification

documant (CLAR 2) issued for tha Recommended Practicas. This appandix corralatas
handbook paragraphs, tablas, and figuras to equivalent or ralatad requirements outlinad in

tha standard and the IMA Recommandad Practices. It croes-rafarancas ICW Portability
Practices information and guidance in this handbook to the Software Intarface and

Command Raquiramants for Interactive Coursaware and Authoring Systems prescribed by
MlL-STD-l 379, Appendix D and to tha IMA Recommended Practicas baing implemantad

through this handbook.

10.2 How to usa this aoo endix. This appendix provides cross-rafarenca information

through a saries of cross-reference tablas. Thera is a single cross-rafaranca table for
Sections 4 and 5, and a separate cross-reference table for each of the appendixes.

Saparata cross-rafarence tablas ara also provided for tha handbook tables and figuras.

(
a.

b.

c.

d.

e.

(

Tha cross-raferance tables only contain handbook paragraphs, tablas, and figures
that have an aquivalant or ralatad section, paragraph, table, or figura in the IMA
Racommendad Practicas, or Appendix D of MlL-STD-l 379, or both, or tha IMA

clarification document (CLAR 2).

Tablas J-8, Cross-rafaranca of handbook Appandix G, and J-1 O, Cross-referanca

of handbook Appandix 1, do not apply to MlL-STD-l 379, Appandix D. .Tharefora,

thase tables do not includa a MlL-STD-l 379 column.

The table heading ‘MIL-STD-1 379 PARAGRAPH NUMBER- rafers to the

applicable paragraph in Appendix D, Ml L-STD-l 379. This is also trua for Tablas
J-1 1 and J-12 cross-rafarancas to Ml L-STD-l 379 tablas and figures,
respectively.

Bacausa tha IMA Recommandad Practices includa savaral distinct paragraphs

under each numberad section, several handbook paragraphs cross-reference to a.
single numbarad saction of the IMA documant.

The IMA Recommended Practices do not numbar sewice group command

information paragraphs, or tha ASCII and binary intarfaca information tablas.
Bacause of this, Tablas J-2 through J-5 cross-referanca IMA Recommandad
Practices to tha applicable page number when a section or paragraph nbmbar is

not available. Table J-1 1, Cross-rafaranca of handbook tablas, alao rafarancas

J-1
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the applicable IMA document page number that contains the equivalent ASCII

end binary interfece tablea. The cross-raference to the IMA clarification
document ia to a paragraph number or table number.

10.2.1 ~erms. ebbrevietions. and acronvms use d in this ar)De ndix. Kay terms,

abbreviations, and acronyms used in this appendix are definad as specified in Section 3 of

the basic handbook.

20. APPLICABLE DOCUMENTS.

20.1 Go vernment documents.

20.1.1 SDec ifications. standerds. end handbooks. The foIlowing specifications,

standards, and handbooks form a part of this appendix to the extant specified herein.

STANDARD

MILITARY

MlL-STD-l 379 Military Training Programs

(Unless otherwise specified, copies of military specifications, standards and
handbooks ara available from the Standardization Documents Order Desk, Building 4D.
700 Robbins Avenue, Philadelphia, PA 19111 -5094.)

20.2 Non-Government publications. Tha following document formsa part of this
document to the extent specified herein.

INTERACTIVE MULTIMEDIA ASSOCIATION (IMA)

Recommended Practices for Multimedia Portability, (MS-DOS Based

Systams), Release R 1.1

The IMA Interactive Video SIG, ‘Clarifications for the Recommended
Practices for Multimedia Portability (MS-DOS based systems) Release R
1.1, - Revision number: CLAR 2

(Application for copies should be addressed to the Interactive Multimedia Association
(IMA), 3 Church Circle, Suite 800, Annapolis, MD 21401 -1933.)

(Non-Govarnment standards and other publications are normally available from the

organizations that prapare or distribute the documents. These documents also may be

available in or through libraries or other informational services.)

J-2
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CROSS-REFERENCE TABLES

30.1 Go ss-reference tab Ies. The basic aectiona, appendixes, tablaa, and figures of

the handbook are cross-referenced using 12 separate tablaa. .

30.1.1 Sections 4 and 5 t able. Tabla J-1 contains the basic cross-reference

information for Sactions 4 and 5 of the handbook.

30.1.2 AO Dendix A table.
Appendix A.

30.1.3 Aooendix B table.
Appandix B.

30.1.4 Amrendix C table.
Appendix C.

30.1.5 Armendix D table.
Appendix D.

30.1.6 pDr)e ndix E tab le.

Appandix E.

30.1.7 Arm endix F table.

Appendix F.

30.1.8 Aooendix G tabl?.

Appendix G.

30.1.9 Amandix H table.
Appendix H.

30.1.10 Ame ndlx I table.
Appandix ,1. .

Tabie J-2 contains the croaa-rafarence information for

Table J-3 contains the cross-reference information for

Table JAI contains the cross-reference information for

Table J-5 contains the cross-reference information for

Table J-6 contains the cross-reference information for

Table J-7 contains the cross-reference information for

Table J-8 containa the cross-reference information for,

Table J-9 containa the cross-reference information for

Table J-1 O contains the cross-refaranca information for

30.1.11 cros s-reference of handbook tables. All handbook tableau are cross-

referenced in Table J-1 1. Table J-1 1 cross-reference information includas handbook tablea

contained in the various handbook appendixes.

30.1.12 Cros s-reference of handbook fiaure~. All handbook figures, including thoaa

in handbook appendixes, ara cross-referenced in Table J-12.
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AP=DIX J

TABLE J-1 . Gross -reference of Secti “ens 4 and 5.

HANDSOOK IMA RELSASE RI .1 MIL-STO-137a
PARAGRAPH PARAGRAPH 71TLE SEC710N NUMSER PARAGRAPH

NUMaER NUMaER

4. GENERAL GUIOANCE w APPSUblO (N/A) NIA

4.2.1 PORTCO/lMA Rocomm dd m**s 2. 40.2
uchir ●ctur*

4.3 I.t.rc.cti.. wumewarm (ICW) portability pmcric.. N/A App.ndix O

4.3.1 Intmd”mhn 1. N/A

4.3.1.1 ScoP. of tho ICW portability prami.a. 1.1

4.3.1.2 Goals of rim ICW portability prm=tic*s 1.2

4.3.1.3 a.nci%s of fho ICW potability pmctic.s

4.3.1.4 Handbook conventions 1.4 30.2

4.3.2 Syst.m OV.wi.w 2. 40.2

4.3.2.1 Hc.rdwar* and opwating #yst*m ●ssumptions 2.1 40.1

4.3.2.2 Imuf.c. ●nd command design &@a 2.2 40.s

4.3.2.3 Th. rmiomle for two Intwfacas 2.3 N/A

4.3.2.4 S*rvic* groups ●nd command organismic.n 2.4 40.3

4.3.2.5 S9wic* groups N/A

4.3.2.S Cor* and w+tendcd unnmands ●nd paramotrn 2.6

4.3.2.0.1 Corm=mmands ●nd pammtiw

4.3.2.S.2 Exm”d.d commands and pmmmern

4.3.3 ISM PC ..d compmiblm graphics mod-s APPd B, a.’l ao.3.l

4.3.3.1 Modes o-3 teafdctims S.2

4.3.4 Tmckiig IMA Reccunmenduf Pmcfic.c WA N/A

6. DETAILED GUIOANCE WA

6.1 Int.rfao. .pp0u3km 3. 40.5

6.1.1 7%* bbury Mwf.c. 40.6.1.2

5.1.2 The ASCII h3mfac9 40.s.1.1

5.1.3 Intmd.ctban 10 Paramcrws ●nd vakms 3.1 40.5.2

6.1.3.1 Pammmw Otd*r N/A

J4
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APPENDIX J

(

TABLE J-1 . Cross -reference o f SecW 4 end a - continued.

HANOBOOK IMA RELEASE”R1.1 MIL-STO-1370
PARAGRAPH PARAGRAPH71TLE 5ECl10N NUMBER PARAGRAPH

NUMBER NUMSER

5.1.4 Ushg ** bhm’y htukca 3.2 WA

5.1.4.1 oulwal pm.xllurm 3.2.1

6.1.4.2 Conrhnhg ** bhuv Lltukc* 3.1.2 SG.2

5.1.4.3 Pu8mawr Pcktis 3.2.3 SO.4

5.1.4.3.1 Pammtiu tokm nutnb- eo.4.2

5.1.4.3.2 Pammmar packti bnpth SO.4.4

6.1.4.4 R9tum vmkusto wmmti= 3.2.4 SO.5

6.1.5 Usingtho ASCII hmrrmca 3.3 NIA

5.1.5.1 Gmual pmcdtrm 3.3. t

5.1.5.2 ccmfhnhg tho ASCII htorfaa 3.3.2

6.1.5.3 Cmmand Stlblos 3.3.3

5.1.5.4 Rasponm ctrhos 3.3.4

s.t.e htilb10 ASCII and binary eormnanck 3.4 40.S.3

6.2 Intuiaca bmphmmnation 4. N/A

5.2.1 Inste.lktion bsues 4.1

5.2.1.1 VW Mamgenura hstdatbn 4.1.1 40.4

6.2.1.2 Logical dwdca numbom 4.1.2 NIA

6.2.1.2.1 MUKWIO dovkcs

5.2.1 .2.2 .Ass~nhg IWJIUI devka numbam 40.4.1

S.2. 1.2.3 Devka llMPPhO 40.4.2

6.2.2 Opwathg systan bsum 4.2 N/A

6.2.2.1 Opamtho syctun rcquimmonts 4.2.1 40.1.7

5.2.2.2 Spacific vcrsbn MS-OOS c=omPlknce 40.1.7

5.2.2.3 MS-DOS rmmrancy Ernitatkns 4.2.2 N/A

5.2.2.4 Sllckgmlmd pn%9s8ho

6.2.3 ASCII htarhca bsues 4.3 so
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APPENDIX J

TABLE J-1. cross -reference of Sect ions 4 end s - Continued.

HANDBOOK IMA RELEASE R1.1 MIL-sTD.1s79
PARAGRAPH PARAGRAPH TITLE SEC7fON NUMBSn

NUMBER
PARAGRAPH

NUMBER

6.2.3.1 ASCII ~ fUlllUfS 4.3.1 60.1

S.2.3.1.1 COmmuld m talmn, So.1.l

6.2.3.1.2 Command aohg dolbnhm 50.1:2

5.2.3.1.3 command Slrilg IaI-l@h SO.1.3

S.2.3.1.4 Multiil. commands h on. string 60.1.4

S.2.3.1.6 R..pon.. strhas 50.2

S.2.3.2 ASCII ,fr3w3 fcmnd syntax 4.3.2 60.4

6.2.3.3 ASCII Pmc.mmtarvalue formats 4.3.3 50.3

5.2.3.3.1 IntW*rs 60.3.1.

5.2.3.3.2 En fi.ld. 60.3.2

6.2.3.3.3 ASCII toaf 50.3.3

S.2.3.4 Davica driv.r buff.r bdtavior 4.3.4 50.6

5.2.3.6 DwIim dtiv.r functb. md .-nod. considwcdicms 4.3.5 60.s

5.2.3.6.1 LtmIk. driv.r spacific ftmctions 60.e.l

5.2.3.5.2 Devlca driver function bnplementatic.n 50.s.1

6.2.3 .5.2.1 MS-DOS vwalon 2.0 and higher 50.e.l.l

5.2.3 .6.2.2 MS-DOS vordons 3.0 ●nd 3.1 50.e. 1.2

S.2.3.5.2.3 MS-OOS v.rdcm 3.2 .nd high.r 60.6.1.3

5.2.3.6.3 Cookod ●nd mW 1/0 modes

5.2.3.5.4 Oriver uarnpllmca 50.6.2

5.2.3.5.5 Intanupf 21 H filo hmctions

5.2.4 Binary hfufaca ISSU.S 4.4 eo.

5.2.4.1 Softrng iho SdtW~,. ht ,nupf 4.4.1 SO.2

6.3.4.2 ~IV Pmmmw vduo fonnaw 4.4.2 eo.e

S.2.4.2.1 lnwgw9 So.s.l

6.2.4.2.2 Bn fidds eo.e.z
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APPENDIX J

TABLE J-1. Cros s-reference of Sections 4 and a - Continued,

HANOBOOK IMA RELEASE RI .1 MIL-STO-1379

PARAGRAPH PARAGRAPH TITLE SECTION NUMBER PARAGRAPH

NUMBER NUMBER

6.2.4.2.3 Pok-ltm 4.4.2 eo.e.3

S,2.4.2.4 sm~ 40.6.4

5.2.4.2.S C* mlnym eo.e.s

S.2.4.2.S.1 Anw pnmmmu 60.0.5.1 and
60.6.5.2

5.2.4 .2.5.2 ~ and & parameters 60.6.S.3 ●nd
so.e.5.4

6.3 Command and parametw summaries 6 NIA

6.3.1 Command names and token numbers 6.1 SO.7

6.3.1.1 Sewice group Pr*fix values

S.3.1.2 Command word values

5.3.1.3 Combined swvico group pmlii and command
name values

S.3.2 Param.t.r names and token numbers 5.2 eo.e

6.3.3 eystem [*Y) Commands Section e Section 70

5.3.4 Visual Management lvml commands Smtion 7 eambn eo

5.3.6 Vidoc.diso (.dl commands e9=k e S*ctbn 90

6.3.6 XV-input (xv) wmmands S*ctbn e Soctbn 100

5.3.7 Dwhal audii (daI commands 4.3.3 and 4.4.2 NIA

5.3.e Audio management [am) comnic.nds 4.3.3 ●nd 4.4.2 N/A

5.4 Graphics defauh pshbns APPmdii A SO.3

6.5 Enor handling Appendix D Sactbn 110

6.5.1 General Infommtion 0.1 110.1

6.s.1.1 EnOr codes 110.1.1

5.5.1.2 EnOI m*ssag.s 110.1.2

5.s.1.3 Error rwwvery 11,0.12

5.5.2 Error Listings 0.2 110.1.3

s.e APPiicc.tiorIprowammhg ●xamplas APPendu C NIA
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APPENDIX J

TABLE J-2. Cross-reference of Ao Dendix A. SYSTEM (SV) CO MMANDS,

E
APPEND4XA
PARAGRAPH

NUMBER

10.1

30.

E30.1

30.2

E
30.3

30.3.1

30.3.2

30.4

30.4.’r

&
30.4.2

30.4.3

20.5

l-%+

1=
30.7

30.8

30.s.1

IMA RELSASE EE1.1
PARAGRAPH 71TLE SEC710NIPAGE

NUMSER

S-P* e.

nQIs&%u COMMANO I pma. e. 2

~ command summary e-3

Dascrimion

Impl.m.ntatim

ASCII rntorfmca s-4

Sin.aryht.rfac,

Cemrna”d pc.ramm.ra

COwmmd parametar

~ ~ram.t.r

~ Oaramti*r

Irnpl.m.ntmhn rim.. 6-s

R*tunl “Alas

30.8.2

40.

40.1

40.2

40.3

40.3.1

40.3.2

40.4

eiimy

SYEIK,MW COMMANO s-s

9vEnuM80 wmi-nmd summary I
o*sctipliOn

Command oa,unsmm

EnnO pammmw

Pntw ru.mu.

kmrmlwluthrl “m.’ S-9

4 ~
MIL-STG- 137%
PAEEAGRAPH

NUMSER

70.1

70.3 II

aNIA

70.3. $

70.3.1.9

70.3.1.2

70.3.2

70.3.2.1

d
70.3.2.3

70.3.2.3

=

70.3.3

70.3.3.1

70.3.3.2

NIA

70.4

N/A

70.4.1

MA u _
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APPENDIX J

TABLE J-2. cross-reference o f Armendix A. SYSTE M [W) CO MMANDS - Continued.

APPENDIX A IMA RELEASE RI. 1 MIL-STO 1379

PARAGRAPH PARAGRAPH mnE SEC710N/PAGE PARAGRAPH

NUMBER NUMSER NUMBER

tG.B R9rum vabw S-9 70.4.2

10.6.1 ASCII rmumm 70.4.2.1

to.s.z Sburf rams 70.4.2.2

toe Rdc.md commands NIA

80.7 Eaamplm

60.7.1 ASCII

$0.7.2 -w

60. @3aES8E. COMMAND 6-11 70.5

60.1 SyGaSmt. Wnn’nOnd SUmlnc.q S-12

60.2 Command paramotrn 70.s. 1

60.2.1 iwu paramticf 70.6.1.1

60.2.2 MtE8MN md mfBwu pammerar. 70.6.1.2

60.2.3 StqV& parammw S-13 70.s.1.3

60.2.4 Pammatom rcsuhing h - NIA

60.3 lmplOm*ntntion norms

50.4 Rmum valuas e-14 70.S.2

50.4.1 ASCII mums 70.5.2.1

50.4.2 Kim-f r.rums .70.5 .2.2

50.5 Rcbt.d commands NIA

So.s Examplas

so.e.l Aecll

50.S.2 Sinatv

so. 6YIIIS COMMAND e-le 70.e

eo. 1 a@rA command summary

eo.2 D*suiPthn N/A

eo.3 Command pmammus 7,0.e.t
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APPENDIX J

TABLE J-2. Cross-reference of AoDendix A, SYSTEM (SV) CO MMANDS - Continued.

APPENDIX A IMA RELEASE Rt. 1
PARAGRAPH PARAGRAPH TITLE SEC770NIPAGE

NUMBER NUMSER

eo.4 Implamantmion not.. si-le

eo.s Rmum “AI*8 6-17

eo.s.l ASCII rerums

eo.e.2 Kmary returns

eo.e R*bmd commands

60.7 Examples

60.7.1 ASCII

eo.7.2 ha~

70. SV12UEI- COMMAND e-le

70.1 WQU=J* command summary

70.2 Description

70.3 Command pc.mnmtms s-le

70.3.1 - parameter

70.3.2 I%nlIi. parameter

70.3.3 SWI. param*ter

70.3.6 Combmi.g parama em

70.4 U“queueablm commands e.zo

70.5 Q.wed oonmw.nds causing .mrorc

70.e Implementation notes

70.7 Return values 6.21

70.7.1 ASCII returns

70.7.2 Emmy ,.,”nls

70.8 Related .amnands

70.e i Exmnpl..

70.9.1 ASCII

70.9.2 si”n~ e-22

MIL-STD-137e
PARAGRAPH

NIA

70.e.2

NIA

70.7

NIA

70.7.1

70.7.1.1

70.7.1.2

70.7.1.3

70.7.1.4

70.7.2

N/A

70.7.3

NIA
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MIL+IDBK-284-2

APPENDIX J

Cross-reference of ADoendix A, SYSTEM (svl CO MMANDS - Continued.

APPENDIX A IMA RELEASE RI .1 MIL-STO-137e

PARAGRAPH PARAGRAPH 71TLE sEC710N/PAGE PARAGRAPH

NUMSER NUMBER NUMSER

so. ~ COMMANO 6-23 70.e

80.1 ~ command summmv

SO.2 Dascriptinn NtA

eo.3 command pammmt●ra 70.s.$

SO.4 Implament.tion noms N/A

80.5 Rmum values 70.S.2

SO.5.1 ASCII mtums

eo.5.2 Siimy rewms

eo.e Robted commands N/A

80.7 Examplea e-24

eo.7.l ASCII

eo.7.2 Sinmy

I

(
J-1 1
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. . --------
1ABLE J-S. lXOS s-reterence of Aooendix B, VIS UAL-MANAGEMENT [vm) C OMMANDS.

APPENDIX e IMA RELsASE RI .1 M[L-STO.1379
PARAGRAPH PARAGRAPH rinse SEC730N/PAGE PARAGRAPH

NUMBERS NUMS~ NUMSERS

10.1 S-* 7. 80.1

30. Q~ERAL QUIOANCE 7. 80.3

30.1 Tonna of rmfcr.nc. 7.1 N/A

30.2 Ganaml hformatbn .nd ●sump&ns 7.2 SO.3

30.2.1 Ovtiy.kk gmphks mods 7.2.1 BO.3.1

30.2.2 Mode rrappmg .7.2.2 S0.3.2

30.2.3 L%nkck umfml 7.2.3 SO.3.3

30.2.4 Graphicm rcgist”tion to rh. background vidw 7.2.4 BO.3.4

30.2.5 VGA araphko V*””. CGA .nd EGA graphic. 7.2.S SO.3.5

so.z.e Logical V.”US physknl eokom 7.2.e

30.3 Rounding m.thada for kdm and dbs.dv.s 7.3 so.3.e

S0.3. I Fed* a“d disadva hvmls

30.3.2 L*v.I “dll- rwndiig

30.4 Pahfw bsuas 1o.’ NIA

30.4.1 Inhml commands and pakrc. .m~. 10.1’

30.4.1.1 R.3.vanl commands 10.1.1’

S0.4.1 .1.1 m

10.4.1 .1.2 -

10.4.1 .1.3

iO.4.l.2 I“hbmzmio” 10.1.2’

10.4.1.3 Rtii3k9,mrjon

10.4.2 Efkcfs Of ~ 10.3’ “,
on UU. CGA. ●nd EGA, 10.2.1’

‘ 7hb .q.iv.knt IMA R.cmmnn&d Pmcriw b &fiid h dM IMA htara~~ VI*O SIG, ‘~arifiadm fw ~
R.crmmm.d.d Pr.cficas for Mulrirnwfi. Portability (MS-DOS b8ud SVC3SIN) R.lmso R 1.1’. Rwblon numb.,: CLAR
2. 17mnumber mhownh 31u tsbla idan33f3nflm app33ukb paragraph nutnbu 3nrho C3.AR2 doaumm.

J-1 2
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APPENDIX J

------- - .-.. . . . . . . . . -.--.--—--—-— .. -—-
1ABLE J-S. ~fOSS -rererence o t A- aix B. VISUAL-M ANAGEMENT (vml COM MAND~.

I

APPENOIX B IMA RELEASE RI .1 MIL-S70-1S79
PARAORAPH PARAORAPt4 nms SEC7iON/PAOE

NUMB=
PARAORAPH

NUMBERS NUMBERS

SO.4.3 Rtitihum~ 10.2’ WA
on WIN COAS and EQAs 10.2.21

20.4.4 Mod* 4 UIppan an ENb COAS 10.3’

30.4.6 laqw tic wppam h lS-cobr, 20Wh0 10.4’
EGA MOd*S

20.4.e SuMIntod dafmdt mlmtu 10.6’

30.4.e. I CGA mode 4 lo.s.1~

30.4.e.2 coA 4* e 10.6.2’

30.4.e.3 EGA 1B-and S&calm MOd,S 10.s.3’

30.4.0.4 VGA 25S-CQIM mode, 10.s.4’

40. && COMMANO pw* 7-e BO.4

40.1 W#d COmnmnd Slmunaw 7-7

40.2 hs~ WA

40.3 COmmud puamtirn SO.4.1

40.3.1 M pmulntu SO.4.1.1

40.3.2 M Parunmu 7-s S0.4.1.2

40.3.3 W wmm8tu SO.4.1.3

40.3.4 h ~a- SO.4.1.4

40.3.5 Wa pual-nbtff SO.4.1.5

40.4 Imphmmlation noms NIA

60.s Ram v*- 7-s S0.4.2

00.s.1 ASCII -S eo.4.2.l

to.s.2 Bblalyntlulu S0.4.2.2

toe Rdatod wmnunds 7-9 NIA

I % W ●qdvtina IMA Wa.mnmndod Prncti- h dafimcdin ths WA Intumtlvm Vi&o SIG, ‘Clmificmbn for”ths
heemnmn~d Pr.ctkw for Muhhnsdia Ptiility [MS-003 b-d .wt6nml khan R 1.1’, R.tiaI rnunb.r: CLAR

I (
2. 7h. mnnbuchownhOntileidunitk dN WPU~~ P-.waPh numb h b CLAR 2 ~.

\
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APPENDiX J

TABLE J-3. Cross-reference of Apoe ndix B. VISUA L-MANAGEMENT (vm) CO MMANDS -

Continued.

APP5N04X B IMA RELSASE RI. 1 MIL-STO- 1379

PARAGRAPH PARAGRAPH 71TLEB SEC710NIPAGE PARAGRAPH

NUMBERS NUMBERS NUMBERS

0.7 Sxmnpha 7-e
I

NIA

0.7.1 ASCII

0.7.2 BiMrv 7.10

80. vmGsrPdctte COMMAND 7-11 So.s

;0.1 ~w wmmand summary 7-12

io.z 09*cri@0n
NIA

iO.3 Command Pc.mmmem SO.6.1

io.3.l cab + r, g. and b pe.mmat*m
So.s.l.l

iO.3.2 - + Imgth and ~ paramatam 7-13 SO.S.1.2

50.3.3 Pc.ramtia” rasuhhg h WTON

50.4 hmpl.mamat”mn notas N/A

50.6 R.tum vahmm 7.14 80.s.2

50.s.1 ASCII rmums
SO.5.2.1

50.s.2 Binary ratums
SO.S.2.2

So.s Rdatod commands
NIA

SO.7 Examples

60.7.1 ASCII

S0.7.2 Biiary I 7-1s I

1 . ..— 7.. - no ❑
eo. I vmG-9 COMMAND I ,-,” ----

11
eo.1 I ~. command summary

60.2 Command p-srammmm
I “7-’e E==!

eo.2.1 cab pe.rmmotw so.e.l.l

eo.z.z - warn-r
so.e.l.z

80.2.3 ~ param*t.,
SO.S.1.3

eo.2.4 OlmId. gkd. and v+# pammmwa
so.e.l.4

eo.2.5 ~ pc.mmtia 7-18 So.s.l.s 1
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I

(

TABLE J-3. Cross -reference of Aooendix B, VISUAL-MANAGEMENT (vmt COMMAND~-
Contirmed.

APPENOIX B IMA RELEASE F?l.1’ MIL-STW 1379
PARAORAPH PARAGRAPH 77TLES SEC710N/PAGE PARAGRAPH

NUMSERS NUMBERS NUMBERS

40.2.6 ~ paramator 7-le so.e.l.e

eo.2.7 ~ and utvL9 Wram.t.m so.e.l.7

eo.2.8 ~ and PIIY~ parameters so.tr; l.e

eo.2.9 1~ pc.ramater 80.e.l.e

60.2.10 T— pamm.tu so.e.l .I o

SO.2.11 Vnldo pammm” eo.e.l.11

60.2.12 ~ Pu8mct*r so.e.l.12

S0.2.13 Xs4f8aRand W paramm.m 7-2o eo.e.l.13

00.2.14 Pamm.wr. r.sulthg h .rro” N/A

eo.3
. .

Impl.rn.mation not..

SO.4 Rtium ve.lu.s eo.e.2

80.4.1 ASCII returns SO.S.2.1

80.4.2 ~w mtums so.e.z.z

60.6 Rdatul cnrimunds NIA

Oo.e Exampla

Bo.e.l ASCII

Bo.e.2 ~w 7-21

70. titi COMMAND 7-22 “s0.7

70.1 _ command summary

10.2 C.mlmmld pm’unotara SO.7.I

10.3 Conditktw mr by ~ S0.7.2

10.4 Impknmntatbn mr.s 7-23 WA

ro.s Ratum V.LI.S SO.7.3

10.5.1 ASCII ,M”m,

?0.s.2 *W -*

?O.e Ralmod —rids 7-23 WA

J-1 5
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APPENDIX J

TABLE J-3. Cross efe e Ce O-rrn f ADDe ndix B, VISUAL-M ANAGEMENT (vml COMM ANDS -

Continued.

wr+mmxs IMA REU?ASE RI :1 MIL-STD-1379

PARAORAPH PARAGRAPH 71TLES SEC710NIPAOE PARAORAPH

NUMSERS NUMSERS NUMSEIES

0.7 7-2s WA

0.7.1 ASCII

0.7.2 ~w

:0. ~ CoMMANo 7-24 So.s

:0.1 ~ command summary

!0.2 ~ --- 7-25 So.s.l

10.2.1 ~ paramm~ So.s.l.l

10.2.2 Qn0d9 p0mm9tmr 80.8.1.2

10.2.3 WWrh pamm9r9f so.e.l.3

10.2.4 ~ ●nd Tc4r8- Parammw 80.8.1.4

10.3 Implunmttdan tics 7-2e N/A

)0.4 Pmum w.I.9s 80.s.2

10.4.1 ASCII rawrns

%0.4.2 SbnW ntums

30.6 Relstod —rids NIA

BO.6 EXanlpl*s

BO.S.1 ASCII

Bo.e.2 Shaly 7-27

90. ~ COMMANO 7-2S SO.9

90.1 ~m Wmnluld Sumn’lmr 7-29

SO.2 m-
NIA

90.3 Command pammotom so.e.l

SO.3.1 Cc&+r, s,andb~9tm SO.9.1.1

s0.3.2 Cab + W ●nd ~ pamm.tws 7-30 S0.9.1.2

SO.4 Inlplamantaucm not- WA

ems I IEmum vabm I 7-31 I SO.S.2

J-16
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~DIX J

I

I

(

TABLE J-3. Cross-reference of AoDendix B. VISUAL-MANAGE MENT ~ -
Continued.

APPENC4X e IMA RELSABE R1.1 MIL-sTwla79
PAnAoRAPH PARAORAPH 77TLE3 SEC710NPAGE

NUMBERS
PARAORAPH

NUMW NUMBERB

SO.6.1 ASCII — 7-3* BO.9.2

BO.6.2 ~ ~.s

Bo.e R91m0d —tlds WA

90.7 Exampl.s

SO.7.1 ASCII

SO.7.2 -w

100. ~TM COMMANO 7-33 80.10

100.1 ~Tm onnmnd •wnma~

100.2 Con’lnund parammm So.1o.1

100.2.1 b pwammw So.1o.1.l

100.2.2 - ●ld e. pa”momm 7-24 SO.1O.1.2

100.2.3 ~ pammmtor 80.’10.1.3

100.3 Implun.ntation notes N/A

100.4 Rotum values 7-35 SO.1O.2

100.4.1 ASCII r.tum.

100.4.2 Skaq rmums

100.6 R&tOd conunc.nds WA

100.s kampi.,

100.%.1 ASCII

100.s.2 -

110. ~V’Mm COMMAND 7-37 So.11

110.1 Wlnsavii command summaq

110.2 “Command parmn.t.m eo.11.l

110.2.1 ~ paramotw So.11.l.l

t 10.2.2 vamd8 puanutw BO.ll .1.2

110.3 I Impl*m*matkm not.s I 7-3s I WA

J-1 7
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APPENDfX J

TABLE J-3. Cross-fefe ence or f ADve ndix B, VISUA L-MANAGEMENT lvml C OMMANDS -

Continued.

APPENOIX B IMA RELEASE R1.1 MIL-STO-137e

PARAORAPH PARAORAPH n= SECTIOWPAOE PARAGRAPH

NUMSER3 NUMSERB NUMBERS

110.4 RWOMI Vti9# 7-3s 34.11.2

110.4.1 Asa -s

310.4.2 Bhaq r9tum9

110.s Rebwd commands NIA

llo.e Emmplu

Ilo.e.l ASCII

110.s.2 -q

j-l 8
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TABLE J4.

MIL-HDBK-284-2

APPENDIX J

Cross-reference of Aor3endix C, VIDEODISC lvd) COMMANDS.

APPENOIX C IMA RELllASE RI .1 MIL-STD-1379
PARAGRAPH PARAGRAPH 71TLES sEC7fON/PAGE PARAGRAPH

NUMSERS NUMBERS NUMeERS

10.1 SW* s. Sol

30.1 G@neml hformmion ●nd ●ssumptions s. 1 eo.3

30,1.1 CAV nnd CLV videodisc supporf 8.1.1 90.3,1

30.1.2 Pby ●nd ●an SPOMIS e.1.2

30.1.3 Smrch*s and hsfmn lumps e.1.3 90.3.2

30.1.4 Fidds, hamas. and chapters 8.1.4 eo.3.3

30.2 Rounding mmlwds for Pbyw SPOMIS 8.2 90.3.4

30.3 Mu fIisidad ●nd multidko .ppli-tions e.3 90.5

30.3.1 fl.f.r.nca fmma display

30.3.2 Pktu,. ●ops

30.3.3 Chaptw numb*r surch

40. ~e COMMANO PaQ. e-7 90.4

40. % ~m command summary e-e

40.2 Cell’llnlmd paramtim eo.4.l

40.2.1 ffil ●nd ~ pamm*tws 90.4.1.1

40.2.2 ~ paramatu 90.4.1.2

40.2.3 ~ p.mamatu SO.4.1.3

40.2.4 ~ parammwr 90.4.1.4

40.2.S ~ pammot~ 90.4.1.s

40.2.e 0kclyp9 pa.m9fw 90.4.1.6

40.2.7 00a pm8mmar e-lo 90.4.1.7

40.2.8 PmnO pammmw 90.4.1.8

40.2.e ~ porammt. eo.4.l.9

40.2.10 Mmk91 Pcuammw eo.4.l.lo

40.2.11 Nmm39 pammtiw 90.4.1.11

40.2.12 Spad pammat. 90.4.1.12

J-1 9
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APPkNDIX J

TABLE J4. ~s-reference of ADD endix C. VIDEODISC (vd) COMMANDS -

Continued.

APPENDIX c IMA RELEASE R1.1 MIL-STD-137e
PARAGRAPH PARAGRAPH TITLES SEC710NlPAGE PARAGRAPH

NUB= NUMBER3 NlfMBER3

W.2.13 - ~- S-lo SG.4.1.13

tO.2.14 r~ pmmluttt SO.4.I.14

10.2.16 - ~- e-11 SG.4.1.16

W.2.16 Puanmmn msulrhg h -m WA

$0.3 Impkmantdon tmtn

40.4 Rctum vA- S0.4.2

60.4.1 ASCII rstunm S0.4.2.1

*0.4.2 Wwy rwtums 30.4.2.2

40.5 Rdmod —da WA

40.e

40.s.1 ABcll

40.0.2 - 8-12

50. ~ COMMAND S-13 eo.s

60.1 e —d Mllllllluy

SO.2 C—rid paramarn S-14 SO.5.1

SO.2.1 owks Pwan-mu SG.6.1.1

60.2.2 Conditionssot by _ 3-15 SO.6.2

60.3 tmplunmtm&n noms NiA

50.4 Rmum vabms B-le SO.6.3

SO.4.1 A3cu —

W.4.2 m -,

w.e Ralatd mrnnnnds WA

W.s

W.s.l Ascn

eG.e.2 -

so. I ~7bu COMMANO I S-17 I SG.7

J-20
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APPENDIX J

TABLE J4. ~ I VD DI MA” D-
Continued.

APPEN04X c IMA RELEASE R1.1 MIL-STO.1379
PARAORAW PARAGRAPH 71TLES SEC710NIPAGE PARAORAPH

NUMSERS NUMSER2 NUMS~

Sol. ~77N Wmmuld ●mr7 S-is eo.7

40.2 COtm-IMnd puam9t9n eo.7.l

00.2.1 ~ pmmmat~ .90.7.1.7

40.2.2 ~ pmamot. eo.7.7i2

S0.2.3 7WM pammmat s-le SO.7.1.3

SO.3 Rotum vahms 90.7.2

SO.3.1 ASCII rmums eo.7.2.l

60.3.2 Shaq rctums S-20 eo.7.2.2

60.4 Eaampl*8 NIA

eo.4. 1 ASCII

60.4.2 -w

70.0 -y COMMANO 8.21 90.s

70.1 ~ cOMnnnd summary s-22

70,2 cOmllnnd parammu, eo.s.l

70.2.1 No parammm

70.2.2 23uptw Pmammar eo.s.l.l

70.2.2.1 COmpmibl* param9tu9

70.2.3 08vk paramamr eo.e. I.2

70.2.3.1 c~ ~~-

70.2.4 ‘ Obudm pmmnmw S-23 eo.s.l.3

70.2.4.1 cOmpmLbla par8n18t*r8

70.2.6 Fmm Pe.ramatu 90.s. 1.4

70.2.5.1 Carnpatiblo Pmamtiam

70.2.e Spud Paramator 90.8.1.6

70.2.6.1 C0mpatib19 pammtimn S-24

70.2.7 To parammw eo.s.l.e
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APPENDIX J

TABLE J4. Cross -reference of AImendix C. VIDEODISC (vd) CO MMAND~ -

Continued.

APPENDIX C IMA RELEASE RI. 1 MIL-STO-1379

PARAGRAPH PARAGRAPH 71TLES SEC710N/PAGE PARAGRAPH

NUMBERS NUMBERS NUMSERS

70.2.7.1 ~ wmmM*_ S-24 S0.8.1.0

70.2.S Wa paranmtw eo.e.l.7

70.2.8.1 Cmpdbla pm.rn.t.rs e-26

70.3 Impbmem.tion not.s N/A

70.4 Ratum values e-2e eo.8.2

70.4.1 ASCII rmums eo.s.2.l

70.4.2 Sblary mtums eo.e.z.z

70.s Rohtod commands N(A

70.s Examplms

70.e.l ASCII

70.6.2 ~v 8-27

BO. vdSrn COMMANO .e-ze 90.9

80.1 mWcm command s.mma&

eo.2 Command parammt.rs S-29 90.9.1

eo.z.l #rn whh no Pc.ramaters

eo.z.z ~ Pammcter eo.e.l.l

80.2.3 0in3LaI pamm*t.r eo.e.l.z

S0.2.4 W* paramatw 90.9.1.3

80.3 Impbmmnatbn not.s NIA

SO.4 R.tum vdu.s eo.e.z

eo.4.l ASCII r.tums

80.4.2 Shin-y rmunls

eo.s R.latd commands NIA

so.e Exmmpbs 8-30

80.6.1 ASCII

so.e.2 eiily

J-22
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APPENDIX J

TABLE J-4. Cross-reference of Aonendix C, VIDEODISC [vd) CO MMANDS -

Continued.

APPENOIX c IMA RELSASE R1.1 MIL-STO-137e

PARAGRAPH PARAGRAPH 77TLES sEC710N/PAGE PARAGRAPH

NUMSERS NUMSERS NUMSERS

so. ~ COMMANO e-31 eo.lo

eo.1 ~ command summary

90.2 Command paramctam S-32 So.1o.1

eo.2.l -w parammw eo. to.l.l

SO.2.2 Gmia param*tar eo.1o.1.z

90.2.3 Frum pommmor 90.10.1.3

eo.2.4 W& pc.mmmu eo.1o.1.4

90.3 Ratum vahm. 5.33 90.10.2

90.3.1 ASCII rmums

eo.3.2 Sinary mums

eo.4 Rdatd commands NIA
.“

90.5 Exampla.

eo.s.l ASCII

eo.5.2 Shary

100. ~ COMMANO s-24 eo.11

100.1 de command summary e.35

100.2 Command pe.mmotem eo.11.l

100.2.1 AdbI ●nd ~ pammotem 90.11 .1.1

100.2.2 ~ paramwtw eo.11.l.2

100.2.3 GsfdAw parammw s-3e eo.11.l.3

100.2.4 Dwiu pammotu eo.11.l.4

100.2.6 00a pc.mmotw. eo.11.l.6

loo.2.e ~ wmmtiw eo.11.l.e

100.2.7 n-o paramatu s-37 90.11 .1.7

too.2.e 5@I pamm9t*r 90.11 .l.e

100.2.9 Vma WrUlwtu eo.11.l.e

J-23
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APPENDIX J

TABLE J4. Cross -reference of ADDendix C. VIDEODISC (vd) CO MMAND~ -
Continued.

APPENOIX c IMA RELSASE RI .1 MIL-S70-1379
PARAWH PARAORAPH 717LSS SEC710N/PAOE

NUMSERS
PARAORAPH

NUMBW NUMS~

100.2.10 W* pm’mlsta s-37 So.11.l.lo

100.3 Inqlhmmtatbn notu WA

100.4 Rotum v.lu.. 90.11.2

lW.4.1 ASCII rmums

100.4.2 Wary rmums

100.s R&9d COnmnnds S-26 NIA

loo.e Examplm

too.e.l ASCII

100.6.2 -w

110. mEStq) COMMAND S40 90.12

110.1 Ud2tw carnmni Sulnnuly

110.2 COmnund pammmw 90.12.1

110.2.1 NO plunwmll

110.2.2 0wk9 pu’unotu W.12.1.1

110.2.3 Dbwdm p9mn9tu 641 SO.12.1.2

110.3 lm&lmt8dm Ilctms NIA

110.4 ROtum Vtias
/

SO.12.2

110.4.1 Ascll 18nJrrls

110.4.2 Sbul’r -m

110.6 Ralswd mmwnnd. WA

1lo.e Elmmplo,

llo.e.l Ascll

110.0.2 -

120. -111 COMMANO S+2 SO.12

120.1 *NI allllmnd *unlnuq

120.2 Callnnnd pmmlmtm SO.12.1

J-24
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APPENDIX J

TABLE J4. ~ i VD v AND -
Continued.

APPSNOIX c IMA RELEASE RI .1 MIL-S70-137e

PARAQRAPH . PARkRAPH 71TLS2 SEC710WPAQE PARA~H

NUMS~ NUMS3RS NUMSERS

120.2.1 ~ puanntu H2 eo.1z.1.l

120.s Raum Vshlw e-43 SO.12.2

120.3.1 ASCII ntums

120.3.2 ShmV mtuma

120.4 Rclwd COl’nmmldo WA

120.6 Exampks

120.5.1 ASCII

!20.s.2 -w

J-25

Downloaded from http://www.everyspec.com



MIL+IDBK-224-2 .

AP~DIX J

TABLE J-5. Cross -reference of Anne ndix D. XY-INPUT [XV) COMM ANDS.

APPENDIX o
PANAGNAPH PANAGRAPH 71TLE3

NUMBERS

10.1 SCOD*

30.1 I Gwmral hforrnmion and assumptions

IMA RELEAeE RI. 1
SEC710NlPAGE

NUMSERS

9.

9.1

EE5Ea=EStraarn-mod. a“d point.nmd. d.vic.s

40.2.1 Suttun Pammmw
I

40.4.1 ASCII ratums

40.4.2 eh~w rmumm

40.6 i Rahtad .xmnnmtds I

9-1

40.6 ! Eaampks
I

40.0.1 ASCII

40.0.2 Sinuv e-s

50. xvGatStata COMMAND 9-9

50.1 ~~ command SUllUllUV s-lo

SO.2 i Command pwamU- e-11

J-26

MIL-STD-1370
PANAGNAPH

NUMeERS

100.1

NIA

100.3.1

100.3.2

100.3.3

100.3.3.2

100.3.3.3

100.3.4

100.3.5

100.4

100.4.1

loo.4. i.l

100.4.1.2

100.4.1.3

N/A

100.4.2

100.4.2.1

100.4.2.2

N/A

100.5

100.5.1
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APPENDIX J

TABLE J-5. C~ -referenee of ndtx N xv) COMMANDS - Continued.

APPENDIX D IMA RELEASE R1.1 MIL-BTO-1379

PARAGRAPH PARAGRAPH 71TLES SEC770N/PAGE PARAGRAPH

NUMBERS NUMSERS NUMSERS

50.2.1 C18SM Wm9tw 9-11 100.6.1.1

SG.2.2 ~ omwmtu 100.s.1 .2

50.2.3 ~ Wmn19t- 100.s.1.3

50.2.4 ~ pu’unotsl 100.6.1.4

60.2.5 ~ pwamatw 100.5.1.5

50.2.s m. ~. xnnx. and YT18Upararnmws loo.s.l.e

60.2.7 IOdnclip. @nclip, nnuclip, and @nclip 9-12 100.6.1.7
Pu8momm

50.2.0 PuOmrn*m r..ulthg in ●mm 100.6.1

SO.3 Implmm.matkm not.. NIA

SO.4 Rtim vduu 100.6.2

60.4.1 ASCII mums ,, 100.5.2.1

50.4.2 Emmy mtums 100.6.2.2

60.5 Ralatod oommands NIA

50.s Exe.mplm

50.e.l Ascll

so.e.z Binary 9-13

eo. xylnS COMMANO 9-14 100.0

Sol xyldl command sumrnmy

eo.z Command ~mmctafo 100.8.1

60.2.1 ~ pmmotot 100.0.1.1

60.2.2 Candhions cat by aylrA 9-15 100.6; 1.2

00.2.3 Effbcw of ayink on the cursor pare.mtim

60.3 lmpl*mernmiOn notss S-15 NIA

eo.4 Ratum values 9-le wm.e.z

SO.4. 1 ASCII rmums

s0.4.2 511uw rotums
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APPENDIX J

TABLE J-5. @OSS -reference of AD oendix D. XY-INPUT [xv) co MMANDs - Continued.

APPENOIX o IMA RELSASE RI. 1
PARAORAPH PARAGRAPH 717LES SEC710N/PAGE

NUMSER3 NUMSERS

SO.6 Rmd COwmnmds e.te

so.e

So.e.l I Ascll I

60.s.2 I Wwy I

70. xvSa COMMAND 9.17

70.1 - --A Summary e-le

70.2 COnln’und puunot.” sle

70.2.1 C18WWpmmmaw

70.2.2 Oddcvka pwam.t.r

70.2.3 Osuba pammatw

70.2.4 M, ~, - mnd ynma p01un9t.”

70.2.5 Mncllp, tinclip. mmaclip, ●nd ~lip e-20
pamm.t.m

70.2.S Spc9 ●nd VPOSparamat.m

70.3 Rbtum whim

I 70.6.2 I ShafV -mph

MIL-S7T&197e
PARAQRAPH

N~SERS

N/A

100.7

100.7.1

100.7.1.1

100.7.1.2

100.7 .1.3

100.7.1.4

100.7.1.6

mo.7.1. e

100.7.2

NIA

J-28
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APPENDIX J

TABLE J-6. ~ross-rwe of ADDendix E. DIGITAL AUD O (de) COMMAl@S.I

APP=GIX E IMA RELEASER1.1 MlL-ST& 137e
PARAGRAPH PANAOFLAPH71TLE PARAGRAPH PARAGRAPH

NUMSERS NUMB~ NUMBER

10. SCOPE 4.3.3 md 4.4.2 Not Applkabk’

10.1 s-w

10.2 ~ Lw--

‘ TIM digiral ●udio mtvkc group camnunds and ~mlllat~ tUVS not bo~ dmfbmd. 71M .uvka glUUP
●d Appendix E ●ro Mmtlt%d to suppott futuro ICW Pnnbirhy mqulrammtm

TABLE J-7. ~ of ADoe ndix F. AUDIO M ANAGEMENT [em) COMMANDS.

APPENDIX F PARAORAPH TITLES IMA RELEASE RI .1 MI L-STG-137e
PARAGRAPH PARAGRAPH PARAGRAPH

NUMBERS NUMSERS NUMSERS

10. SCOPE 4.3.3 and 4.4,2 Nm Appkbk’

10.1 S*9

10.2 ~ w~...

‘ 7W ●udio ma!wgmcm mrvke WUUP commando ●nd paramctam tuva not bean dofined. 71M ●tvka omup
●d Appandix F ●* Uomliiui to SUPPM future ICW potability mquimmants.

(
J-29
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APPENDIX J

TABLE J-8. Cross-reference of AoDendix G . DEFAULT POSITIONS OF ICW GRAPHICS.

APPENOIX Q IMA RELEASE RI .1
PARAGRAPH NUMBEU PARAGRAPH TITLE PARAGRAPH NUMSER

10.1 scalp* A.

30. GENERAL GUIOANCE Ap~ix A

30.1 Introduction A,

30.1.1 Qmmral ●pplication

30.1.2 Graphic, rwimration

30.1.3 GraPhks di’pby A.1

30.1.4 Qraphic. valuas

30.2 Spatial unwidarc.liom for VGA graphic. A.2

30.2.1 Oii.r.m.n h signals ●nd timing A.2. I

30.2.2 oiffamncws h tha dza of ●kfivm grnphks A.2.2

40. HORIZONTAL POSITfONS A.3

40.1 Hationtal poshmns A.3

40.1.1 General assumptions A.3.1

40.2 NTSC vii- A.3.2

40.2.1 Positbn of trw CGA and EGA amphkm

40.2.2 Poshiin Of VGA graphics ●mubling CGA ●nd EGA
modaw

40.3 PAL Wdw A.3.3

40.3.1 Poskbn of mm CGA and EGA gm.phkc

40.3.2 Poshion Of VGA omphics ●mulc.ling CGA ●nd EGA
modas

60. VSRTfCAL POSITIONS A.4

50.1 Vonicnl p.xhkns A.4

50.1.1 Ganue.1 ●ssumptions A.4. I

50.2 NTSC Vim A.4.2

60.2.1 Posltb?I Of graphics h Rias rmktive to vwtlcal sync

50.2.1.1 Starting ●nd ●ndmg Poshmns for 20G-lin9 gmphics I

J-30
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APPENDIX J

I

------ -- . . .. - ------- - ---------- -- . . . . . --- ------
I AuLt J-fs. Cross-reference or Aooenolx ~. utf-AuL I r

Continued.

U=ll IUNS UP ICVV Lff’fAITflfjs .

APPENOIX G IMA RELEASE RI. 1

PARAGRAPH NUMWR PARAGRAPH TITLE PARAGRAPH NUMSER

W.2.1.2 Sfmfblg ●ld endha fnuifbns for 244-R* (s40 x 4s0) A.4.2

ems

SO.2.2 t%Sh& Of gmphks aS ● PIOPOI’O?Mof tnfal vM~ A.4.2

50.2.2.1 Starting ●nd Mdmg poshiins for 200-OIW graphics

50.2.2.2 Statfing a“d ●riding Posfibns for 240-Gno {S40 X 480)
graphkm

50.2.3 Poshbn of graphks ● ● PlOPOItb of ●dvs VidOO

W.2.3.1 StartbWI .A ●dreg POshbmwfw 200-kI* smphka

60.2.3.2 Starlhg and ●ndina poskhns fot 240-Sna (S40 X 4801
graphics

60.3 PAL Vim A.4.3

SO.3.1 PashM of graphics h lines rdcdiv. ~0 wrflcal .ync

SO.3.1.1 Starting and ●ndhg positions fw 200-Sna graphics

S0.3.1.2 Stani”g and utdii pashiis fm 240-Una gmphla

50.3.2 Poshhn of graphics ●8 ● propmtbn of total vldw.a

S0.3.2.1 starting and ●riding pcwhbns for 200-Ena gmphbw

60.3.2.2 Stattlng and ●riding poahmns fw 240-SIM gmphks

60.3.3 Poshbn of gmphks ● 9 Pmlm@n of ●fiva Vkbn

60.3.3.1 Statting ●nd ●riding positions for 20G-5u gmphla

60.3.3.2 Starting ●nd ●ndmg poskbns for 240411w gmphbs

J-3 1
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TABLE J-9. cross -reference of AmenrJix H. ICW PORTA BILITY PRACTICES ERROR
HANDLING.

APPENDIXH IMA RELEASE RI .1 MIL-STD-1379
PARAGRAPH PARAGRAPH SUSJECT PARAGRAPH PARAGRAPH

NUMSER NUMSER NUMSSH

30. ERROR HANGUNO ~o sact&ll 110

20.1 Immdudml o. 110.1

30.2 EnOl SmhJs D.2 110.1.3

30.3 Ratum mosmga fomwt

40. COMMANO PROSLEMS 0.2.1 110.3

40.1 Emor 1- SERVICE GROUP NOT INSTALLEO 0.2.1 110.3.1

40.2 Error 2- UNKNOWN COMMAND 110.3.2

40.3 Smor 3- SYSTEM NOT lM7fAUZED 110.3.3

40.4 Error 1S - GENERAL COMMANO ERROR 110.3.4

60 ASCII INTERFACE PROSLEMS 0.2.2 110.4

so. 1 SITU le - BAO COMMANO smTAx 110.4.1

50.2 EITDI 17- CO MMANO TOO LONQ 310.4.2

SO.3 Errw 1e - RESPONSE TOO LONO 110.4.3

50.4 Emw 19- OEVICE DRIVER READ SEFORE 110.4.4
WRITE

SO.6 Enw 31- QENERAL ASCII INTERFACE ERROR 110.4.6

60. SINARY INTERFACE PROSLEMS D.2.3 110.5

eo.1 Enw 32- INVAUO PARAMmER COUNT 110.5.1

%0.2 WUI 33- INVAUO PARAME7ER PACKE7 110.s.2
ADORESS

SO.3 Encu 24- lNVAUO POINTER IN PANAMIF7ER 110.s.3
PACXE7

eo.4 Emor 47- GENERAL SINARY INTERFACE 110.s.4
ERROR

70 PARAM~SR PROSLEMS D.2.4 llo.e

70.1 Enmr 4S - RESERVED 110.s.1

70.2 Etmr 49- INSUFFICIENT PARAMETERS 110.s.2
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APPENDIXJ

TABLE J-9. ~X.QETA ILITY P1 B RACTICES ERROR
J4ANDLING.

APPENMX H IMA RELEASE RI .1 MIL-sTmls79
PARAORAPH PARAORAPH SUBJECT PARAORAPH PANAORAPH

NUMB~ NUMBER NUMBER

70.3 sww 60- PARAM~ CANNOT BE UBED 0.2.4 110.0.3
TOGETHER

70.4 Error51- PARAMETERVALUEINVALIDOR 110.6.4
OUT OF RANaE

70.5 Emw52- PARAMETERINVALIDFOR THIS 110.6.6
COMMANO

70.6 Enur 63- M1661NGPARAMETERVALUE 110.6.6

70.7 Enw 64- PARAM_ USEOMORE THAN 110.0.7
ONCE

70.8 Eww 79- GENERALPARAMETERERROR llo.e.a

so. HARDWAREPROBLEMB .0.2.6 110.7

80.1 EKU so - IM77AUZAT70N-OR 110.7.1

60.2 Ewm61- DEVICENOT lNITIAUZEO 110.7.2

80.3 Ewu 62- COMMUNlCAT10N6TIMEOUT 110.7.3

SO.4 Enw 03- COMMUNICATIONSERROR 110.7.4

80.6 Ennr S4 - DEVICEREPORTSERROR 110.7.6

eo.e Enw 85- OEVICECANCELEOREQUEST 110.7.6

no.7 Emu S8 - OEVICE NOT READY 110.7.7

60.S Enw 87- ACTION NOT 6UPPORTE0 BY 110.7.B
DEVICE

SO.9 Eimr SS - UNABLE TO RETURN REOUESTED 110.7.9
INPORMA770N

Solo Emu 111- GENERAL HAROWARE ERROR 110.7.10

so. SYSTEM RESOURCES D.z.s 110.B

90.1 Smcu 112- INSUFFICIENT MEMORY 110.s.1

SO.2 Enw 113- NEEOEO 14AROWARE INTERRUPT 110.s.2
IN USE

90.3 Enw 114- NEEDED SOFTWARE INTERRUPT 110.s.3
IN USE
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APPENDIX J

TABLE J-9. r~~ -r frnc fA
J-IANDLING - Continued.

APPENOIX H IMA RELEASE RI .1 MIL:STD-1379
PARAGRAPH PARAGRAPH SUBJECT PARAGRAPH PARAGRAPH

NuMSER NUMBER NUMSER

EO.4 Ennr 115- NEEDED DMA CHANNEL NOT D.2.S 110.8.4
AVAIIABLE

30.s Enm 110. NEEDED TIMER NDT AVAILABLE 110.s.s

90.e Error 127- GENERAL RESOURCES ERROR 110.8.s

100. FILING SYSTEM PROBLEMS 0.2.7 110.9

100.1 Error 12B - INVAUO FILENAME 110.9.1

100.2 Enor 129- INVAUO PATH 110.9.2

100.3 Error 130- INVALID ORIVE 110.9.3

100.4 Error 131 - INVALID FILE NUMSER 110.9.4

100.5 Etmr 132- CANNOT OPEN OR CREATE FILE 1410.9.6

loo.e Error 133- CANNOT CLOSE FILE 110.9.s 1
100.7 Enor 134- FILE ALREAOY OPEN 1.10.s.7

100.8 Error 135- FILE ALREADY E3GSTS 110.9.8

100.9 Error 13S - FILE DOES NOT EXIST 110.9.9

100.10 Error 137- FILE ACCESS OENIED 110.9.10

100.11 Error 138. FILE SEEK ERROR 110.9.11

100.12 Ewor 139- TOO MANY OPEN FILES 110.9.12

100.13 Error 140- DISK FULL 110.9.13

100.14 Error 141 - DISK RU’D ERROR 110.9.14

100.1s Emor 142- OISK WRITE ERROR 110.9.15

loo.le Error 15e - GENERAL FILING-SYSTEM ERROR 110.9.1s

110. MISCELLANEOUS PROSLEMS 0.2.s 110.10

110.1 Error 1SO INVALID DEVICE NUMSER 110.10.1

110.2 EITW 1el - SUFFER OVERFLOW 110.10.2

110.3 Eww 1S2 - INTERNAL CALCLN.A710N ERROR 110.10.3

110.4 Error 1e3 - COPY PROTECTION ERROR 110.10.4
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APPENDIX J

.

TABLE J-9. Cross-reference of Arme ndix H. ICW PORTA BILITY PRACTICES ERROR

jiANDLING - Continued.

APPENDIX H IMA RELEASE RI. 1 MIL-STD-1379

PARAQRAPH PARAGRAPH SUSJECT PARAGRAPH PARAGRAPH

NUMSER NUMBER NUMSER

110.6 Ennr 1S4 - INT-ACE BUSY 0.2.s 110.10.6

110.9 Error 1S6 - INVAUD INTERRUPT NUMSER llo.lo.e

110.7 Error 173- GENERAL INTERNAL ERRDR 110.10.7

llo.e Error 174- OENERAL 0PERA77NG SYSTEM 110.10.s

ERROR

1lo.e br 175- GENERAL ERROR 110.10.9

120. SYSTEM GROUP PROSLEMS o.2.e 110.11

120.1 EtTOr17e - QUEUE FULL 110.11.1

120.2 Error 177- COMMANO CANNOT BE OUEUEO 110.11.3

120.3 Emx 1el - GENERAL SYSTEM ERROR 110.11.3

130. VISUAL-MANAGEMENT PROSLEMS D.2.1O 110.12

130.1 Error 192. SYNCHRONIZATION ERROR 110.’12.1

130.2 Enor 1e3 - GRAPHICS MOOE PROSLEM 110.12.2

130.3 Error 164- UNSUPPORTED. GRAPHICS MOOE 110.12.3

130.4 Enor 207- GENERAL VISUAL-MANAGEMENT 110.12.4

ERROR

140. VIOEOOISC PROSLEMS 0.2.11 110.13

140.1 Error 20S - AC710NNOT SUPPORTEOBY DISC 110.13.1

140.3. EITOr2oe - DiSC NOT SPUN up 110.13.2

140.3 Error 210. OISC NOT SPUN DOWN 110.13.3

140.4 t%or 211 - 000R OPEN 110.13.4

140.s Error 212- NO DISC IN 7RAY 110.13.s

140.s Enm 213- SAO blSC SEC710N iio.~3.e

140.7 Enw 214- FELL OFF DISC 110.13.7

140.B ErIur 216- INVAUO FRAME NUMBER 110.13.s

140.e Emor 21 S - INVAUO CHAPTER NUMSER llo.13.e

140.10 EnoI 217- INVAUO 77ME COOE 110.13.10

J-35

Downloaded from http://www.everyspec.com



MIL-HDBK-284-2

APPENDIX J

TABLE J-9. - r n f i PB~
J-IANDLING - Continued.

APPENDIX H IMA RELSASE R1.1 MIL-sT~1379
PARAGRAPH PARAGRAPH SUBJECT PARAGRAPH

NUMBER
PARAGRAPH

NUMBER NUMBER

140.11 Error 22S - OENENAL VIDEODISC PLAYER D.2.11 110.13.11
ERROR

160. XV-INPUT DEVICE PROBLEMS D.2.12 110.14

1s0.1 EI’MI 240- DEVICE NOT CAUBRATED 110.14.1

1s0.2 EnoI 241. INVAUD COORDINATE 110.14.2

1Bo.3 Etmr 242- CURSOR PROBLEM 110.14.3

150.4 Ermt 255- GENERAL XV-INPUT ERROR 110.14.4

TABLE J-10. ~rose -reference of ADDe ndix 1. Abdication Proarammina Examoleq.

APPENOIX I IMA RELEASER1.1
PARAGRAPHNUMaER PARAGRAPHSUBJECT’ PARAGRAPHNUMBER

10.1 Slwp. c.

30. USING THE ASCII INTERFACE C.1

30.1 USMLIrho ASCII htwfac.

30.1.1 BASIC ●xampl. 1

30.1.2 BASIC ●XC+fl@O 2

40. USING SOF7WARE INTERRUPT CALLS C.2

40.1 U*bW ●drw.r. b-mmupr -b

ao. UBRARY CALLS WITH PARAME7ER NUMBERS C.3

50.1 Librar# CAIS whh paranmt.r numbm

eo. ANALYZING SIT FIELDS C.4

Sol Andyzhg bh fi.lds

70. DETERMINING THE NUMBER OF LOGICAL DEVICES C.6

70.1 Damnnhhg Um numb.r of logical dn.k.s
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APPENDIX J

TABLE J-1 1. ~ of teblss.

NANDBOOK IMA RELEASE R1.1 MIL-s7m1379

TABLE TABLE 71TLE TABLEIPAGE TABLS

NUMBER NUMB~ NUMBER

1. lew~ ~ ~- Tabh B-1 0-11

2. %mnwtw bbcb hyout law s-l D-2

3. Fomui SmX fat ASCII —nd ●nd mponsa Wtlhos Tti 4-1 D-1

4. ASCII Ml fim da *W 4-2 WA

5. Bbwlybltlia&JvAlu 1* 4-3 WA

e. sawtc* Vuup pmfll Vahln far dlm bhaw htd=m Tabio S-1 WA

7. cOnuNnd wad *U for dn bbwy bltuf8c* Tabla S-2 WA

s. ABCII —d nun. mmlmaq Tabla 5-3 0-3

9. A sumnuq of tmmmatw bbds hckdbw tiw tokm Tabla 64 M

numbers

A-1. Sycmnl ICY)c0mnund9 s—v Tablo B-1 o-a

A-2. ~ m~- Ps#9 6-2 O-5

A-a. ~ m~- 6-8 o-e

A-4. ~ -m~~ 4-11 G-7

A-S. ~ suppwt mtum valuas 6-13 o-e

A-e. S@slmla pmam9ta8 6-16 o-e

A-7. Unqumumbh—da B-20 &lo

e-1. visual IIWIWJmull (Vlnl COmmm’lda Sml-nalv Tabk 7-1 0-3

e-2. Suggesfbd dafauh vabms for CGA mode 4 lath 11 WA

B-3. S.gg.Smd dafauk valu*s for CGA mada E Tabl. 2’ WA

s-4. SuWufad dafmdl vahma for EGA 1S- and S4-- Tti 3’ WA

mndn

e-s. SuGO@smd dafmlt V8blU fa V~A 2B4-cOhI mod- Tabla 4’ WA

B-e. && Palmlmtm PW9 7-e Blz

s-7. ~ puM’181ul 7-11 D-f3

‘ lWS equivalent IMA RecwrMnded Practiceis dafimadin the IMA Inmmctiw Video SIG, ‘Clerificatlon for the
Recommended Practicesfor Ahitinmdia Portcbilitv(MS-DOS basad sy8tenm) ReleaseR 1.1‘, Rebidon nurrbec CIAR
2. llw nurnbar shown identifies the aPPGcablatable nuder in the CLAR 2 document.

J-37

Downloaded from http://www.everyspec.com



MI L-HDBK-2E4-2

APPENDIX J

TABLE J-1 1. Cross-reference of tables - Continued.

HANDSOOK IMA RELKASE RI. 1 MIL-aTO-137e
TASLE TASLE TITLE TABLEIPAGE TAaLE

NUMSER NUMBER NUMBER

B-B. wnGmSuw ASCII pwamti.. 7-la 0-14

a.9. ~ thaw pammcrwm 7-1-/ 0-16

s-lo P.mnwrw vahms .9V by M* 7-22 o-le

B-n. ~ Pm.m. 7-24 0-17

a.lz. ~. Pc.ramwtwa 7-28 o-la

a.13. vmSmti pammmw8 Pag. 7-33 o-le

B.14. wnSatV& pnramtiers 7.37 0.20

c-1. VioodlSc (vd) Cmnrnands Summary Tablme. 1 0.3

c-2. Effects or mundmg on speed pamrn.t.m for S.JW LOP. Table S.2 N/A
2000

c-3. Effocw of mundmg on spaed pammafm for Pim..r Wblo a-3 N/A
*ZOO

c-4. Examplmspaod pwamtier vahms for Lwtmde.typlayer Tablo a-4 0-21
speeds

c-5. uiGwtsm. Aacll param,t.” P8gma-7 0:22

c-6. vdG&tmtm binary pammat.” a-a O-23

C-7. udl~ paranwt.rs a-13 O-24

c.e. Parwn.t.r valu.s sat by uSti S-15 D-25

c.e. Wmas7fuu parmn.tws e-77 o-ze

c-lo. -v ~~m.t~m e-zl O-27

C-n. Effect. of th. wdE paranwwr o“ ~ e-26 o-2a

C-12. udSrn Paramatmm e.ze O-29

C-13. td.%uch pmam9r*m e-31 0-30

C-14. Ma Aacll parwllm.” a-% 0-31

C-15. _ bhmy pammotws a-35

c-le. vdS3ap pammctu9 &40 O-32

C.17. vdSvill paramm.m a-42 o-33

0-1. XY-lnptn (XVI Commands Summary Ubla 9.1 0-3
.

J-38

Downloaded from http://www.everyspec.com



(
MIL-HDBK-284-2

APPENDIX J

TABLE J-1 1. Cross-reference of table s - Continued.

“E
HANOBOOK

TABLE
NUMBER

O-2.

0-3.

●
o-4.

0-6.

o-e.

o-7.

0-8.

(

IMA RELEASE R1.1 MIL-sTo- 1379
TASLE llTLE TABLUPAGE TABLE

NUMBER NUMBER

~ v~- Pq. B-5 0-s4

~ ASCII puamcww e-s o-35

~ Maw oamm9tcr8 e-lo 0-36

w puu-llbtm e-74 0-37

Pm’amatu dues s-t by xvlnd e-is 0-2s

w ASCll pwomatars PeQ9 9-17 I 0-3s

- ~fv wmm~*= I S-is 0-40

TABLE J-1 2. r~ oss-reference of ficfures.

NANDSOOK IMA RELEASE RI .1” MIL-STO-1379
FIGURE NUMSER FIGURE TITLE FIGuRE NUMBER FIGURE NUMBER

1. G@noral ●rchnwfuro of ● COlllp~ti 2-1 0-1
●y8tull

s-1. SimpLVi9d functk.n.d rnodd of ● vicha 7-1 NIA
OV&V cubaysf -

G-1. Sbn@ficd dbgram of an OVAV diapby A-1
using CGA w EGA gmphiu

G-2. On. Iwrfaonfal Em of NTSC .Liw whh A-2
S40- of 320-PIxcI ovaday LlmPhk8

G.3. One hotfmmsl Gna of PAL VidW wkh S40: A-3
●nd 320.pixal ovufc.y gmphla

G-s. NTSC V- fbnhO wkh 2004hw ovtiy
A4,

Waphiu

G-S. PAL v-I fbniw whh 200-ibt9 0V9&V A-S
graphfcs
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Custodians:

Army - AV

Navy - SH

Ak Force -11

.

4

Review activities:

Army - TM
Navy - AS, EC, MC, TD

Air Force -13, 94
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MIL-HDBK-284-2

CONCLUDING MATERIAL

Preparing activity:
Navy - SH

Agenti

Navy - OS
(Projact ILSS-O052-02)
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3. The preparingactivitymust providea replywithin30 daysfrom receiptoftheform.
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AMSC N/A                                  AREA ALSS

DISTRIBUTION STATEMENT A. Approved for public release; distribution is
unlimited.

NOTICE OF
CANCELLATION     MIL-HDBK-284/2

    NOTICE 1
    3 September 1999

MILITARY HANDBOOK

INTERACTIVE COURSEWARE (ICW) FOR MILITARY TRAINING,
PORTABILITY PRACTICES FOR

(PART 2 OF 3 PARTS)

MIL-HDBK-284/2, dated 22 July 1992, is hereby canceled. Guidance on the
development of interactive multimedia instruction is contained in MIL-HDBK-
1379/3, “Development of Interactive Multimedia Instruction (IMI) (Part 3 of 4
Parts).”

(Copies of MIL-HDBK-1379/3 are available from the Standardization
Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-
5094.)

Custodians:                                              Preparing activity:
 Army-AV                                                 Navy-SH
 Navy-SH                                                 (Project ALSS-0071)
 Air Force-11

Review activities:
 Army-TM2
 Navy-AS, EC, MC, TD
 Air Force-13, 94
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