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EVALUATION

The objective of this effort was to develop the schema for a system data 4
file (SDF) which would contain the data that describe the physical and
elec trical charac ter i stics of a wea pon system from an electroma gnetic
compatibility (EMC) point of view. This file would contain data such as
the description of the surface geometry of the structure and the signal
characteristics of all electrical ports within the system.

This data file and its schema can be used as the nucleus on which a
standard ized system data file can be built. This much larger SDF
would contain reliability data , coo l i ng requ i rements , panel layouts ,
etc. for each system in the Air Force. This is made possible by the
modularity designed into the present schema and the ease with which new
sets and attributes can be added .

..—~~Of more imediate interest is the fact that the SDF can be used by theIntrasystem Anal ys i s Pro gram (EMC/IAP) computer co des as a sour ce of
system data. The EMC/IAP is a col lection of computer codes that
provide engineers wi th the capability to design EMC into a system.
Wi th an SDF for a particular system, an engineer has readily available
all the system characteristics needed to perform an EMC analysis.
Moreo ver , since the parameters are in a central digitized data file ,
they can be retrieved by a computer. This is quicker and more accurate
when compared to the present-day method of manual search and retrieval.

The work accomplishes the objective of TPO R4C, Electromagnetic
Compatibility , in that it provides an interference analysis and
prediction tool for the Air Force Intrasystem Analysis Program.

~
(

~~~ei~
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j
~KENNETH R. SIARKIEWICZ ~~Project Engineer
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1.0 INTRODUCTION

This report describes the Electromagnetic Compatibi l i ty!
Intrasystem Analysis Program (EMC/ IAP) System Data File (SDF) and
defines each data entry of the file. This report is intended for
use bo th by personnel bui lding a SDF f i le  and by those wanting to
extract data from the file .

Addi t ional informa tion rela t ing to the SDF may be found
in the references listed in Section 7.0, Rela ted Documen ts. In
par ticular , the User ’s Manual for the System File Handler describes

the procedures for loading data onto the SDF and the methods for
reading the SDF. Also , the application of the SDF to program IEMCAP

is described in the User Manual for the IEMCAP Translator.

Volume II  of the System Da ta f ile f or lAP describes the surface
geometry aspect of the file.

2.0 PURPOSE OF THE SYSTEM DATA FILE

The EMC analyses of a physical system (e.g., ai rcraf t ,
sa telli te, an tenna hu t , etc . )  general ly  require the use of cer tain
physical  and elec trical da ta per taining to the sys tem . Much of
these data ar e f ixed quan t ities which are used repea tedly wi th each
analysis of the system . For example , knowledge of the geome t ry
shape of the exterior surface of an aircraft is usually needed for

an antenna-to-antenna coupling analysis of the system . Also , the

loca t ions and elec trical  charac teris tics of all  elec trical equi p-
ment and intrasystem wire cabling are required for major EMC

analysis studies . In order to aid EMC users in performing analyses ,
it is intended that a data base of physical and elec trical charac ter-
istics of a large number of systems be collected. The data for each

specific system are stored on a System Data File for that system.

Consequen tly ,  it is in tended tha t a separa te SDF exis ts for each
physical system . While the SDF ’s for the various systems generally

contain different data and are of differing sizes , each SDF must

conform to one organ iza t ional data struc ture which is described in
this report.

1



_ - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1 3. 0 APPLICATION OF THE SYSTEM DATA FILE

The SDF must be used in conjunction with the System

File Handler (SFH). That is , the loading of all da ta to the SDF
and the reading of da ta from the SD? is performed by the SFH.
Also , all maintenance functions of the SDF (i.e., data addi t ion ,

dele t ion , and upda ting) ,  da ta display and f i le  subse ts mus t be
accomplished with the use of the SFH.

The primary application of the SDF is to provide a

source of input data for any of the various lAP computer programs

(e.g., I EMCAP , GEMACS , etc.) as needed for a particular EMC
anal ysis problem . This service is accomplished by the Transla tor
for the particular lAP program . Each Transl ator program is
desi gned to interface wi th the user and obtain the required subse t
of data from the SDF (throu gh the SFH) pertaining to the user ’s

particular problem . The func t ion of the Transla tor is then to
process the data (e.g., uni ts conversion , coordinate tran3formation)

and to prepare an input data set for the lAP program in Lie form

of card images .

4. 0 ORGANIZATION OF THE SYSTEM DAT A PILE

The following terms which are associa ted wi th the
descri ption of the SDF are def ined:

Schema - The overall logical data-base

descrip tion . I t defines the
hierarchical  organiza t ion of
all sets and att ribu tes in the
data base.

Set - A collect ion of grouped att r ibu tes.
All attributes in a set are log ically
rela ted .

Attribute - The lowest level of file description .
Each attribu te mus t be a member of
a set.

Attribute Name - The mnemonic assigned to an attribute.

A unique name used to identify a

particular attribute in a schema.

2 
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Attribut e Value - The data entry in a file for a

particular attribute name .

Log ical Record - A group of logically rela ted sets
which lie contiguously along one

hierarchical  pa th of the schema and
includes the highest level set in

the schema .

The SDF is sequential and hierarchical. The schema for

the SDF is illustrated in Figure 1 which shows the hierarchical

structure of all sets in the file. Each box in the figure repre-
sents a set (group of attributes) with the set name given in the

box . All sets aligned with a given column have the same hierarchi-

cal level. The highest level (level 1) is in the leftmost column
and consists of only one set : TITLE. Sets HEADER , IDSTATEMENT ,
SUBSYSTEM , WIREBUNDLE , WIRETABLE , GEOMELEMENT are subsumed under

set TITLE and are at level 2. The schema as shown in Figure 1 is

presented in a serial or sequential manner which is often useful

when trying to v isual ize  the sequen tia l order of the data as sto red
in a SDF.

The first logical record in the schema consists of sets

TITLE and HEADER. The nex t log ical record consis ts of sets TITLE ,
IDSTAT EMENT , IDE PELEM EN T and IDEFSUBELEM . The nex t log ica l record
consis ts of se ts TITLE , IDSTATEMENT and IDEFZONE , etc.

A set can have multiple occurrences . While each set is

shown once with a unique name in the schema , data for a particular

set may be entered on the physical file in accordance with multiple
occurrences of the set. For example , the da ta for sever al su bsys tems
will require a separate entry of data for set SUBSYSTEM to be entered
on the file once for each subsystem . Similarly, the variou s equi p-
ment boxes belonging to each subsystem require multiple entries of

data for set EQUIPMENT under each corresponding subsystem .

Another form of presenting the schema is given in the

Appendix in which the same hierarchical structure is arranged in a
parallel format. This figure also shows all attribute names within
each set. Single arrowheads indicate non-repeating sets , and doub le
arrowheads signif y repea t ing se ts

.3
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TITLE j

~HEADERI

— [I DSTATEMENT I

— EMi~~~I

[—~~~DEFSU~E~~M

- I DEFZONE I
—1IDEFCOMP .ART

— -tiP~~~UB~XS1

L -1 I DEFPORT~
L~~~~~.1IDEFAN TENNA I

—-HII ET FW IRETYPE
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111~ ~E~~Ti~ MI TI
F—_-_-LcASE
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--- - —H A NTENN .A

~~~~‘1ANTELEME~TJ
—H~~~SCPORTDATA
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—H POWEEDPORDA T
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IFILTER

~~~~~~~~~~~~~~~~~

Figure 1. Serial  schema of SDF .
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Figure 1. Serial schema of SDF. (continued)
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5.0 DEFINITIONS OF ATTRIBUTES FOR SDF

A comple te lis t of the attr ibu te nam es f or the Sys tem
Data File is given in Table 1. This list is essentially the

sch ema f or the SDF. The attribu te names are or ganized by se t
and are p resented in the ord er as def ine d by the schema . The

attribute names do not exceed 6 characters . The set names , also
shown , do not exceed 12 characters.

Followin g each set name is a number whi ch has be en
arbi tr ar ily defined to provide a convenient means of uniquely
iden ti fy ing each set within the hi erarch y. Since there is a un ique
pa th of h ierarchy f r om the hig hest level set to any given set in
the schema , each set may be def ined by the hierarchical path to
the set. In general , there are a numb er of par al lel branches
below each set. Consequently, a hierarchical path may be descri bed
uniquely by a succe ssi on of branch numb ers beg inning with the
highest level set . Thus , the ser ies of br anch numbers def ining the
hierarchical path to a given set form s the set number shown in the
schema attribute list of Tabl e 1. Each branch number is a single
digit prov ided the total number of branche s under any se t is less
than ten . These set numbers , which are no t essen tial to the sch ema ,
may be interpre ted as fol lows :

a. The number of di gits in the set number
equals the set level.

b. The value of the dig it in the Nth posi t ion
(from the lef t ) is the branch number of the
Nth level set under its paren t se t .

Note: All set numbers beg in wi th 1 sinc e there is
only one set (TITLE) occurring at the first

level .

Example: 123 = Set Number

1 Set TITLE

— 
2 = Second Branch Under Set TITLE

(=IDS TATEMENT)

3 = Third Branch Under set IDSTATEMENT

(= I DEFCOMPART)

6
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T I T L E  I ( S E E  NOTF 1.0)
1. FIT.NA’~ d O  NA~~F OP DESCRIPTION OF FILF.

R FA DER i i  (S F .E NOTF 2.0)
1. SYSNAM CR0 NAME OR DESCRIPTION OF SYSTE~’ FOP LARF.LINC

PRINTOUTS.
2. SYSMOT) C80 SYS TEM M O D E L  NO., SERIAL NO. , FTC .

~~. SYSTY P C~ SYSTFM TYPE FOR TENCAP (—AIR , C R O U N P , SPACE).
4. DATE ! CR0 DATE OF FILE PPFPAPATI ON , PATES OF MOD IFICATIONS

WITIT DFSCPIPTION OF MODIFICATIONS .
5. SOURCE CR0 NA M E OR DFSCPIPTION OF T)ATA SOURCE . (E. G . ,  (‘O’~IPA’~Y

OR INDIVIDUA L ’S N A M F )
~~~. U N I T L  C2 P T U F . N S I O N A L  I..PN CT } 1 UN IT ( — I N , FT , Cf ~, M E )  USE !) FOR

ALL C O O R D I NA T E S , RA D II, WI!)T1!S , I,ENCTI’ S , PEI GPT S ,
EXC E PT W RF .PE SPF.CIFIF.P (F. r. ATTP IPUT E 1 5 . 4 ).

7. U N I T S  CR0 r)IPIENSIONAT, UNITS (TSED THROITCHOPT FILE EX CEPT W! ’ F R)
U S E R  MAY SPECIFY. FRF.OUENCY— FIZ

TIM F— SECONDS
IMPFDANCE=OPMS
A N C I. E—I ) F C P F. F. S
VO 1, TA CE = V O1.T S

VA P IARLF .S (1SF !) FOP IFMCA P WHOSF DIMENSIONS APE NOT
SPE CIFIED BY THE ABOVE AR E DFFINF.P IN TUF USER ’S
~~~~~~~~~~~~ FOR IFUCA P , VOl.. II.

S. ACCUR CR0 DISCUSSION OF ACC URACY OF SURFACE DATA POINTS
ENTERED INTO FILE EASED ON LINEAR INTERPOLATI(W .
SF.F SYSTF .M DATA FILE FOP IA? , VOL. II , S!TPFACF.
CE OM E T F Y , SECTIONS 5.3.1 , 5.3.2 AND APPENDIX A.

9. VERTAX 12 UPWARD VERTICA L AXIS OF C.C.S. (X=1 , Y—2 , 7=3)
(SEE NOTE 2.1)

10. FRONAY 12 HOPI7ONTAL AXIS OF C.C.S. WHICH DEFINES DIRECTI ON
FROM FRONT TO REAR OF SYSTEM . (X=1 , Y—2 , 7—3)
(SEE NOTE 2.2)

— 1]. M A T D F .F CR0 DEFINITION OF MAT ERIAL CODE S FOR SURFACES.
FXAMPLFS OF CODES : COPE MATERIAL

AL A LUMINUM
ST S T E E L
Cli COPPER
CE
BF2 BORON—EPOXY , 2—PLY
PER BORON—EPOXY , P—PLY
REV RF.VLAR
C L CLA S S
PLY PLEXI GLASS
NO NO M A T E R I A L

12. SPAR RI CR0 SPARE.
13. SPARII 2 CR0 SPARE.
14. SPA RR3 CR 0 SPARE.
15 . SPAPH4 CR 0 SPAPF .
Ih . FPAR I TS CR0 SPARE.

Table 1. Schema Attribute List

7
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IDSTATFMENT 12 (SEE NOTE 3.0)
1. UFFINT 11 DUMMY ATTRIBUTE WHICH ALLOWS THIS LEADINC SET TO

EXIST. ENTER ANY SIN CLE INTECER .

IDEFELEMENT 121 (SEE NOTE 3.1)
1. FLUID CS GEOMETRIC ELEMENT ID.
2. ELDEF CR0 DEFINITION OF GEOMETRIC ELEMENT ID.

IDF.FSUBELEM 1 2 1 1  (SEF NOTE 3.2)
1. SURDID CS SUBELFMFNT ID.

- 2. SLIRDF.F CR0 DEFINITION OF CEO?1FTRIC SUBELEMENT ID.

IDF.FZONE 122 (SEE NOTE 3.3)
I. 7.IDID C5 ZONE ID.
2. ZIDF.F CR0 DEFINITION OF ZONF OR APERTURE I!).

IDEFCOIIPART 123 (SEE NOTE 3.4)
1. COMDID C5 COMPARTMENT ID.
2. COMDEF CR0 DEFINITION OF INTERIOR COMPARTMENT ID.

IDEFSUBSYS 124 (SEE NOTE 3.5)
1. SSIDID C5 SUBSYSTEM ID.
2. SSIDF F CR 0 DEFINITION OF SUBSYSTEM ID.

IDEFEOUIP 1241 (SEE NOTE 3.6)
1. ElM!) CS EOUIPMFNT ID.
2. FIDEF CR0 DEFINITION OF F.OIIIPMFN T ID.
3. FONAME C1 2 STANDARD DESIGNATION CODE OF F.OUIPMENT MODEL.

IDF .FPORT 1241 1 (SEE NOTE 3.7)
1. PIDID CS PORT ID.
2. PIDE F CR0 DEFINITION OF PORT ID.

IDEFANTF .NNA 1241 1 1 (SEE NOTE 3.8)
1. A IDID C5 ANTENNA ID.
2. AIDEF CR0 DEFINITION OF ANTENNA ID.
3. ANTNAM C 12 STANDARD DESICNAT ION CODE OF ANTENNA MODEL.
4. AIDTYP C6 ANTENNA TYPF II) AS REOUIP FP FOR IEMCAP. (—DIPOLE ,

W! T IP , SLOT , LOOP , P A R D S I T , LCPER , (TORN , P S D A R ,
S P I R A L )

IDFFWIRETYPE 125 (SEE NOTF 3.9)
1. WTID C5 WIRE TYPF DESIGNATION ID.
2. WTI)EF CR0 DEFINITION OF WIRE TYPE.

8
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SU BSYSTE M 13 (SEE NOTE 3 .5)
1. SSID CS SUBSYSTEM ID.

F.OUIP?IENT 131 (5 FF  NOTE 3 . 6 )
1. EID CS FOUIPMFNT BOX ID.
2. FLIDBX C5 GE OMETRIC ELEMENT ID OF BOX LOCATION.
3. CIDBOX CS COMPARTMENT I!) OF BOX LOCATION.
4. CLASS C6 SECURITY CLASSIFICATION (— NOTCLS , CONF , S E C R E T ,

T OP S F. C )
5. XBXLOC P15 X—COORPINATF OF BOX CENTER IN ELEMENTAL C.S.

(SEE NOTES 4.0 AND 4.1)
6. YRXLOC P15 Y—COORD INA TE OF BOY CENTER IN ELEMENTAL C.S.
7. ZEYLOC R 15 Z—COORDINATF. OF BOX CENTER IN ELEMENTAL C.S.
8. ROT IRX II FIRST AXIS OF ROTATION FOR BOX C.S. (SEE NOTE 4.0)
9. AN G 1BX PR FIRST R OTATION ANGLE FOR BOX C.S.

10. POT2BX Ii SECOND AXIS OF ROTATION FOP BOX C.S.
11. ANG 2BX RB SEC OND ROTATION ANGLE FOR BOX C.S.
12. ROT3EX II THIRD AXIS OF ROTATION FOR BOX C.S.
13. AN C3BX RB THIRD ROTATION ANGLE FOR BOX C.S.
14. DIRBOX 12 Y—A X IS REDIRECTION CODE FOP ~ox c.s. (SEE NOTE 4.0)
15. DIRBOY 12 Y—AXIS REDIRECTION CODE FOR BOX C.S.
16. DTPRO Z 12 7—AXIS REDIRECTI ON CODE FOR BOX C.S.
17. XBXDIM P15 X— LENCTR OF BOX ST 7F IN BOX C.S.
18 . YBXDIM R I S  Y—LENCTP OF BOX SIZE IN BOX C.S.
IQ . ZRXDIM R 15 Z—LFNCTH OF BOX SIZE IN BOX C.S.
20. ~‘ILSPC C6 FMC SPEC FOR CASE (—M 461A , M6181D).

(SFE NOTES 4.2 AND 4.3)
21. NBUNCA CR NARROWBAN !) UNITS OF CASE SPFCT DATA (—DBUVPM).

(SEE NOTES 4.2 AND 4.3)
2 2 .  REUNCA C 1O BROADBAND UNITS OF CASE SPECT DATA (—D BI 1V PMP MHZ) .

( S E E NOTES 4.2 AND 4.3)
23. SPRRX 1 R 15 SPARE
24 .  S PRBX2 R15 SPARE
25. SPRRX3 R 15 SPARE

9
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CASE 1311 (SEE NOTE 4.4)
1. CASEF P15 FRF .OUENCY OF CASE SPECT DATA (—HZ).
2. CASENE P15 NARROWBAND LEVEL OF SPF.CT DATA FOR CASE ,

AT 1 METER FROM BOX , UNITS ARE DBUVPM.
3. CASEBE P15 BROADBAND LEVEL OF SPECT DATA FOR CASE ,

AT 1 METER FROM BOX , UNITS ARE DBUVPMPMHZ.

PORT 1312 (SEE NOTE 3.7)
1. P I D  CS PORT ID
2. ANTCON Ii FLAC TO INDICATE IF PORT CONNECTS TO AN ANTENNA .

(IEMCAP) (0—NO ANTENNA , 1—ANTENNA ) (SEE NOTE 4.5)
3. BIDPP CS BUNDLE ID OF BUNDLE CONTAINING WIRE CONNECTED TO

PORT.
4. WIDPR CS WIRE II) OF WIPE CONNECTED TO PORT.
5. PTIDPP CS BUNDLE POINT ID ASSOCIATED WITH PORT CONNECTION .

(SEE NOTE 5.5)
6. FID C5 FILTER TABLE ID (0—NO FILTER). (IEMCAP)

(SEE NOTE 4.6)
7. RETRN C5 RETURN SIGNAL PATH (—UNBAL , E AL , SH D , CND).

( I E M C A P )
B. SHTERM CS SHIELD TERMINATION (—NONE , OPN , CND , 00 , OG , GO ,

CC). (IEMCAP )
9. ZP OR T R  R i O  P O R T  I M P E D A N C E , R F A L  P A R T , OHMS.
10. ZPORTI RiO PORT IMPEDANCE , I M A G I N A R Y  P A R T , O HMS.
11. SORTYP C6 SOURCE TYPE CODE , IF PORT IS AN FMITTFR. (IFMCAP )

(-PF , SIGNAL , C N T R O L , P O W E R )
12. RECTYP C6 RFCEPTOR TYPE CODE , IF PORT IS A PF.CEPTOR.

(IEIICAP) (—Pr , S T C N A L , CNT R OL , POWER , E F D )
(SEE NOTE 4 . 7 )

13. SPRPO1 P15 SPARE.
14. SPPPO2 R 15 SPARE.

10
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ANTENNA 13121 (SEE NOTE 4.8)
1. AID CS ANTENNA ID , L’NIOUE FOP FACJJ INDIVIDUAL ANTENNA IN

SYSTEM. NO MORE THAN ONE ANTENNA ALLOWED PER
PORT ID. NOT USED BY IFMCAP.

2. ANTYP Ci ANTENNA TYPE IDENTIFICATION NAME FOP USE IN IEMCAP.
THIS ID IS CALLED AID ON ANTENNA CAR!) IN TENCAP.

3. ANTMOD C6 ANTENNA MODE L CODE AS USEr) IN IEMCAP .
4. ANTSI R 12 ANTENNA DIMFNSION (SEE NOTE 4.9).
5. ANTS2 R 12 MAXIMUM CAIN , DR.
6. ANTS3 P12 3—DR VERTICAL HALF— PF.AMWIDTH , DECREES.
7. ANTS4 R 12 3—DR AZIMUTHAL I1ALF—BEAY4WIDTH , DF CPEES .
8. ANTSS R 12 MAJOR SIDE—L OBE CAIN , DR.
9. ANTS6 R12 SIDE LORE ANGLE (FROM ANTS4 TO 180 DECRFES).
10. ANTS7 R i 2 RACK LOBE CAIN , DR.
Ii. ANTSP P12 SPARE .
12. ANTS9 P 12 SPARE.
13 . ANTS 1O P12 SPARE.
14. ANTS 1I R 12 SPARE.
15. ELIDAL C5 GEOMETRIC FLEMENT ID OF ANTENNA LOCATION. -. 

-

16. XANTLO R 1 5 X—COOPDINAT F OF ELECTRICAL CENTER OF ANTENNA IN
E . C . S.  (SEE NOTE 4 . 10 )

17. YANTLO P15 Y—COOBDINATE OF ELECTRICAL CENTER OF ANTENNA IN
E.C.S.

18. ZANTLO R IS 7—COORDINATE OF FLECTRICAL CENTER OF ANTENNA IN
E.C.S.

19. ROTA LJ II FIRST AXIS OF ROTATION FOR ANTENNA C.S.
20. AN CAL I  RB FIRST ROTATION ANGIE FOR ANTENNA C.S.
21. ROTAL2 II SECOND AXIS OF ROTATION FOR ANTENNA C.S.
22. ANCAL2 PR SECOND ROTATION AN GLE FOR ANTENNA C.S.

— 23. ROTAL3 Ii THIRD AXIS OF ROTATION FOR ANTENNA C.S.
24. ANCAL3 R8 THIRD ROTATION ANGLF FOR ANTENNA C.S.

7 25. DIRANX 12 X—AXIS REDIRECTION FOP ANTENNA C.S.
26. DIRANY 12 V—AXIS RF .DIRFCTION FOR ANTENNA C.S.
27. DTRANZ 12 Z—AX IS REDIRECTION FOP ANTENNA C.S.
28. Vi.OOY RB VERTICAL “LOOK ” ANGLE (—0 TO 1 80 DEGPFFS) . (IEMCAP)
29. AZLOOV PR AZIMUTHAL “LOOK” ANGLE (=0 TO 360 DEGREES).

(IFMCAP)
30. POLAR C2 POLARIZATION (—H? , VF., CI). (IF.MCAP)

7 31. XTFRM P15 X—COOR DINA TE OF TERMINATION LOCATION IN ANTENNA
C.S.

32. YTERM P15 Y—COORDINAT F OF TERMINATION LOCATION IN ANTENNA
C.S.

33. ZTFR?~ P15 Z—COORDTNA TE OF TERMINATION LOCATION IN ANTENNA
C.S.

34. ZTERMR RiO TERMINATION IMPEDANCE , R E A L  P A R T , OHMS.
35. 7.TF.RMI RIO TERMINATION IM)1~T)ANCE , IMAG INARY PART , OHMS.
36. VSRCR p 1 5 EXCITATION VOLTAGE OF ANTENNA , RFAL RAPT.
37. VSRCI P15 EXCITATION VOLTAGE OF ANTENNA , IMAGINARY PART.
38. WCLOCA C6 WING LOCATION OF ANTENNA (—NOW , ROT , TOP , FWDEDC ,

A PT E DC , TIP). (IENCAP)
39. SPAN ) RIS SPARE.
40. SPAN2 R I S SPARE.
41. SPAN3 R 15 SPARE.

11 
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ANTEIE?IENT 131211 (SEE NOTE 4.11)
1. ELIDAN CS ANTENNA ELEMENT 1!). POINTER TO FLIP OF GEOMFTPIC

ELEMENT SETS.

R F~~CPORTDATA 13122 (SEE NOTE 4.12)
1. SORECR Cl SOURCE (—S) OR RECEPTOR (—R).
2. SRTYPR C6 SR TYPE (—RF , SIGNAL , CNTPOL).
3. FCARLO R15 LOWEST CARRIER FREQUENCY.
4. FCARHI R 15 HIGHEST CARRIER FREQUENCY.
5. A~~A X  P 1 5  R F  SOU R C E : M A X I M U M  O U T P U T  P O W E R , WATTS.

RF RFCFPTOR : MINIM !1M SENSITIVITY , DRM .
SIC/C ON: AMPLITUDE A.

6. BWC P15 RF: BANDW IDTH OF C}’4NNFL (6DB WIDTH), BWC .
SIC/CON: RANDWIDT !’ OF INFORMATION , BW .

7. MODS IC C6 MODULATION/SIGNAL CODF.
8. PTYPF C6 RE: PUl SE TYPE FOP PADAP , OR SIGNAL TYPE CODE SIC.

SIC/CON: UNIT CODE (UNIT) FOP AMAX.
9. RATE ! R 15 BIT OR PULSE REPFTITION RATE , W O R D S  PER M I N U T E  WPM ,

NON—VOICE BANDWIDT H B , INITIAL NB IA) LEAKAGE DBM .
‘ 10. RATE2 R15 PULSE WIDTH OR DURATION T , TONE FREQUENCY FTONE ,

DIFFERENCE BFTWFFN TIPPER AND LOWER OSCILLATOR
F R E Q U E N C I E S  P I F F , !AX IMUM FREOUENCY DEVIATION DF ,
INITIA l. BR LO LEAKAGE OSCILLATOR FREOT IENCY OF
DAM PED SINUSO1D.

11. PISTIM P1 5 RISE TIMF , PFCAY FREQUENCY OF DAMPED SINUSOID.
12. FALTIM P15 FALL TIME.
13. PCREM PR AM INDEX EM , PULSE COMPRESSION RATIO PCR.
14. FIF P15 INTERMEDIATE FREQUFNCY , + OR - HZ.
15. NBIJNR F CR NAR POWPAN P UNIT OF SPECT DATA (—DBP I).
1 6. BRUNR F ClO BROADBAND UNITS OF SPECT DATA (=DBMPMH?., D B P V P M N Z ,

DR!T AP M HZ )
17. SPARE! R 15 SPARE

RFSCSPFCT 131221 (SEE NOTE 4.13)
1. SPECPF Ru USER SUPPLIED SPECTRUM FREQUENCY , HZ.

- r 2. SPNBPF R 15 LEVEL OF NARROW BAN D SPE CT
UNITS IF PF: 5FF NR (’NRF (13122.15)
UNITS IF SIC/CON: SEE PTYPE (13122.8)

3. SPBRRF P1 5 LEVEL OF BROADBAND SPECT AMPLITUDE
UNITS IF RE : SFF. BRUNRF (13122.16)

HARMONIC 131 222 (SEE NOTE 4.14)
1. RA RNUM 13 HARMONIC NUMBER .
2. )4ARLEV RB HARMONIC LEVEL RELATIVE TO FUNDAMENTAL , DR .

12
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POW E E D P O R D A T 13123 (SEE NOTE 4.15)
1. SORECP Cl SOURCE (—S) OR RECEPTOR (—R).
2. SRTYPP C6 SR TYPE (—POWER , FED).
3. POVFRO P15 POWER LINE FRE QUENCY , HZ. MAXIMUM FED POWER FOR NO

F I R E , WATTS.
4. VOLAMP R 15 RMS VOLTAGE OF POWER LINF. MAXIMUM FED CURRENT FOR

NO FIRE , A MPS .
5. RSPEC C6 RIPPLE OR NOISE SPECTRUM CODE OF POWER LINES

(—M461A , M 6 1 8 1 D , )‘704A , SPECT).
6. HAR MAX 12 HIGHEST HARMONIC IN POWER LINES.
7. NPHASE II NUMBER OF PHASFS IN POWER LINES. —

8. NBUNPW CR NARROWBA ND UNIT FOR SPFCT DATA (-DRI.’).
9. BRUNPW ClO BROADBAND UNITS FOR SPECT DATA (—DEWPHZ).
10. SPARPE P15 SPARE.

POUERSPECT 131231 (SEE NOTE 4.16)
1. SPFCPF R 1 5  USER SUPPLIFD SPFCT BUM FRE OITE NCY , H?.
2. SPNBPW P15 LEVEL OF NARPO )”BAND SPECT A~;PT.ITUDE.

UNITS GIVEN BY NRUNPT~ (13123.8).
3. SPRRPW P15 LF .VFL OF DROADRAN D SPECT AMPLITUDE .

UNITS GIVEN BY RPUNPW (13123 . °).

FILTER 13124 (SEE NOTE 4.17)
1. FILTID CS FILTER ID , UNIOT’F. UITH EACH DISTINCT FILTER IN

S Y S T E M . NO MORF THAN ONE FILTEP ALLOIJF.D PEP PORT.
2. FILTYP C6 FII.TER TYPE FOR IFT ICAP . (SEE IFMCAP ITSFR ’S MANUAl.

VOL. II , SECTION 2.3.4.3)
3. FILSTG 12 NUMBER OF STACFS C”’ ORDER.
4. FILTI’F P 15  TUNED FPEOUENCY , P 7 .
5. FILBU R !S BAND%II DTP OF FTLTF~~, P7..
6. FILOSS PR IN SERTION TOSS , NE CATIVF PR VALUF .
7 .  F I L I S O  PP M A X i M U M  I S O L A T i O N , NEGA TIVE DR VA I 11F .
8 . F I L O  R9 C I R C U I T  P .
9 . FILM P . CIRCUIT COUPLING FACTOR , M .

10. FILFUP R 1 5  TIPPER BREAKPOINT  FPEOU F NCY , HZ .
1 1 .  FILFL O P 15  LOWFR BR EAKPOINT FREPHENCY , HZ.
12. SPARF I P15 SPARE.
13. SPARF2 P15 SPARE.

FILTERATTEN 1312 5 (SEF NOTE 4.I F )
1. FILFPO R i S  FREP U ENCY OF FILTER ATTEN UATION , H?.
2.  FILATT RB A T T E N UA T I O N  OF FILTER , NEGATIVE DR VALUE .

13
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W IREBUNDLE 14 (SEE NOTE 5.0)
1. RID CS BUNDLE ID.
2. SPRWBI P15 SPARE.
~~. SPPWR2 IS SPARE.

P.UNDLESF.G 141 (SEE NOTE 5.1)
I. SEGIT) CS BUNDLE SEGMENT ID.
2. SF CLF .N P15 LENGTH OF BUNDLE SEGMENT.
3. SFCHT P15 AVFRACF. HEIGHT OF SEGMENT ABOVE GROUND OR

CONDUCTING SURFACF .
4. CIDSEC CS COMPARTMENT ID CONTAINING SEGMENT.
5. SPRR SI P15 SPARE.
6. SPRPS2 15 SPARE.

WI PESF .CMENT 14 1 1 (SEE NOTE 5.2)
1. WIDSC CS WIRE ID.

FEGMENTP OINT 1412 (SEE NOTE 5.3)
1. PTIDSG CS BUNDLE POINT ID AT END OF SEGMENT.

ZONEXPOSEP 1413 (SEE NOTE 5.4)
1. ZIDSC CS ZONE ID OF ZONE THAT EXPOSES SEGMENT.

RUNDLEPOINT 142 (SEE NOTE 5.5)
1. PTID C5 BUNDLE POINT ID.
2. FLIDBP CS GEOMETRIC ELEMENT ID CONTAINING BUNDLE POINT.
3. XRPLOC P15 X—COORDINATE OF PTID IN ELEMENTAL C.S.
4. YBPLOC P15 ‘f—COORDINATE OF PTID IN ELEMFNTAL C .S.
5. ZRPLOC P 15 7.—COORDINATE OF PTIP IN ELEMENTAL C.S.

WI RE RO UTE 143 (SEE NOTE 5. 6)
1. WI !) C5 WIRE ID.
2. WTDIDW CS WIRE TYPE DESIGNATION IT), MUST FOUAL AN OCCURRENCE

OF ATTRIBUTE 15.1 , WTT)IP.
3. SPARW 1 R iS SPARE.
4. SPARW2 15 SPARE.

WIRFPORT 1431 (SEE NOTE. 5.6)
1. PAID C5 ID OF PORT OP ANTENNA CONNECTED TO WIRE .
2. PACON II FLAG TO INDICATE THAT PAID IS A PORT (—0) OR

ANTENNA (—1).

WIREPOINT 14311 (SEE NOTE 3.6)
1. PTIDW C5 BUNDLE POINT ID ON WIPE.

14
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W IRETARLF 15 (SEE NOTF 6.0)
1. WTDID CS W IPE TYPE DESIGNATION ID.
2. S}’COPE C? SHIELD CODE (—UN , 514-, T ) S) .  ( I E M C A P )
3. NWT Ii SIN GLE WIRE (—0), TWISTED PAIR (—1 ).
4. WIR PIM C2 DIMEN SIONAL UNIT OF LENGTH FOP ALL WIRE DIMENSIONS

IN THIS S ET.  ( — I N , FT , CM , ME , MM , M L ( M I L S ) )
5. DC P9 CONDUCTOR DTAMFTFP .
6. SIGMAW P12 CONDUCTOR CONDUCTIVITY IN UNITS OF t’NSICW .
7. UNSICW CS UNIT OF CONDUCTOR CONDUCTIVITY (*PELCIT , MH OP!T ,

MROPC).
8. TI P9 THICKNESS OF INSULATION.
9. PEPSIN RQ INSULATION DIELECTRIC CONSTANT , RELATIVE. TO FREE

SPACE .
10. DSL R9 SHIELD INTERNAL DIAMETER.
11. TS L pQ SHIELD THICKNESS.
12. Ti P9 SHIELD JACKET T HICKNESS.
13. CSC P 1 5  S PI EL D—TO — C ONDU CTO R CAPAC ITANCE IN UNITS OF UNCS C.
14. UNCSC C5 UNIT OF CAPACITANCE (- PFPFT , PFPME) .
15. PS2 p q INTERNAL DIAMETER OF OUTER SHIELD.
16. TS2 RQ THICKNESS OF OUTER SHIELD.
17. SPRWTI P15 SPARE.
18. SPRWT2 P15 SPARE.

15
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GEOMELEMENT 16 (SEE NOTE 7.0 AND 7.1)
1. ELID CS ELEMENT 1D.
2. xGCS R15 GLOBAL X—COORD INATE OF ELEMENTAL ORIGIN.
3. YGCS P15 GLOBAL Y-COORDINATE OF ELEMENTAL ORIGIN.
4. ZGCS P15 GLOBAL Z-COORDINAT E OF ELEMENTAL ORIGIN.
5. ROT1 Ii FIRST AXIS OF ROTATION FOR ELEMENT C.S . ~~ D E G R E E S

(0—NO ROTATION , 1—X—AXIS , 2=Y—AXIS , 3=Z—AXIS )
6. ANd P8 FIRST ROTATION ANGLE FOR ELEMENT C . S .
7 .  ROT2 Ii SECOND A X I S  OF ROTATION FOR ELEMENT C . S .  IN DEGREES

(O= No ROTATION , 1=X-AXIS , 2 = Y — A X IS , 3 = Z — A X I S )
8. ANG2 R8 SECOND ROTATION ANGLE FOR ELEMENT C . S .
9.  ROT3 Ii THIRD A X I S  OF ROTATION FOR ELEMENT C . S .  IN DEGREES

( O=NO ROTATION , 1=X— AX IS , 2 = Y — A X I S , 3 = Z — A X I S )
10. ANG3 P8 THIRD ROTATION ANGLE FOR ELEMENT C . S .
11. DIRX 12 X - A X I S  REDIRECTION FOR ELEMENT C . S .

(+ OR — 1,2 ,3=NEW X ,Y OR Z DIRE CTION)
12. DIRY 12 Y — A X I S  REDIRECTION FOR ELEMENT C . S .

(+ OR — 1,2 ,3 =NEW X ,Y OR Z DIRECTION)
13. DIRZ 12 Z - A X IS  REDIRECTION FOR ELEMENT C . S .

(+ OR - 1,2 ,3=NEW X ,Y O R Z DIR ECT ION )
14. SYMAX Ii ELEMENTAL AXIS  PERPENDICULAR TO PLANE OF SYMMETRY

OF ELEMENT. (O= NO SYMMETRY OR TYPE 5 , 1=X-AXIS ,
2 = Y — A X I S , 3 = Z — A X I S )

15. ELIDS CS ELEMENT ID OF ELEMENT PROVIDING SOURCE DATA.
(=0 or E L I D  I F  DATA NOT D E R I V E D  FROM A N O T H E R  E L E M E N T )

16. CONEG Ii  C O O R D I N A T E  A X I S  OF S O U R C E  DAT A TO BE N E G A T E D  IF
REFLECTED. (O=NO REFLECTION OR TYPE 5, 1=X—AXIS ,
2 = Y — A X I S , 3= Z — A X IS)
A P P L I E S  ONLY IF R E F L E C T I O N  FROM A N O T H E R  E L E M E N T .

17 .  CO NTY P Ii TYPE OF CONTOUR SURFACE DEFINITION (=1 ,2 ,3 ,4 ,5)
18. COSTAT  11 ELEMENTAL A X I S  PERPENDICULAR TO CONTOUR AND/OR

S U B C O N T O U R  P L A N E S , (=1 , 2 , 3). APPLIES TO ELEMENT TYPES 1,2
ONLY . (=0 OTHERWISE).

19. SKNTYP CS TYPE OF SKIN MATER iAL.
AL ALUMINUM BE8 BORON—EPOXY , 8-PLY
ST STEEL KEV KEVLAR
CU C O P P E R  CL G L A S S
GE GRAPHITE—EPOXY PLX PLEXIGLASS
BE2 BORON-EPOXY , 2-PLY NO NO MATERIAL

20. SIGMA R12 SURFACE CONDUCTIVITY IN UNITS OF UNSIG.
21. UNSIG CS UNIT OF C O N D U C T I V I T Y .  (=RELC IJ , MHOPM , M H O P C )

- 22. EPSR R9 RELATIVE DIELECTRIC CONSTANT O F S U R F A C E .
( R E L A T I V E  TO F R E E  S P A C E )

23. THIK P15 AVERAGE THICKNESS OF SURFACE SKIN IN UNITS OF
UNT HIK.

24. UNTHIK C2 UNIT OF SKIN THICKNESS. (=FT , IN , ME. CM , MM ,
M L ( M I L S ) )

2 5 .  SPARG 1 R15 S P A R E .
2 6 .  SPARG2 P15 SPARE.
27. SPARG3 R15 SPARE.
28.  SPA RG4 [5 SPARE.
29. SPARG5 C6 SPARE.
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SURFCONTOUR 161
1. NOCON 13 CONTOUR NUMBER. A P P L I E S  TO E L E M E N T  T Y P E S  1,2 ONLY

(—0 OTHERWISE) . - -

2. ICLOSE 11 CONTOUR CLOSURE INDICATOR.
(FOR ELEMENT TYPE 1 : 0—NO CLOSURE , 1—CLOSURE.
FOR ELEMENT TYPE 5: 0—HEMISPHERE , 1—SPHERE ,
=0 OTHERWISE).

3. CONCRV 12 INDICATOR FOR CURVATURE BETWEEN POINTS ON A
CONTOUR. (FOR ELEMENT TYPE 1: 0—CURVATURE ,
1-STRAIGHT LINE FOR SEGMENTS SPECIFIED IN SET
C O N T O U R F L A T , 2=STRAIGHT LINE FOR ALL SEGMENTS)
(FOR ELEMENT TYPE 5: AXIS  THROUGH H E M I S P H E R E
ZENITH— +OR— 1,2 ,3 , =0 OTHERWISE)

4 .  CONRAD R15 RADIUS OF CIRCULAR CONTOUR (ELEMENT TYPE 2) OR
SPHERE/HEMISPHERE (ELEMENT TYPE 5). (=0 OTHERWISE)

5. SPACO1 R15 SPARE.
6. SPACO2 13 SPARE.

C O N T O I J R P O I N T  1611
1. XPT R15 X—COORDINATE OF SURFACE POINT IN ELEMENTAL C . S .  FOR

E L E M E N T  T Y P E S  1,3 ,4 .
(=CENTER COORDINATE FOR ELEMENT TYPES 2 ,5)

2 . YPT R15 Y—CO O RD I NATE OF SURFACE POINT IN ELEMENTAL C . S .  FOR
ELEMENT T Y PES 1,3 ,4 .
(=CENTER COORDINATE FOR ELEMENT TYPES 2 ,5)

3. ZPT R15 Z=COORDINATE OF SURFACE POINT IN ELEMENTAL C . S .  FOR
E L E M E N T  T Y P E S  1,3 ,4.
(=CENTER COORDINA TE FOR ELEMENT TYPES 2 ,5)

C O N T O U R F L A T  1612
1. NFLAT 13 NUMBER OF SEGMENT ON A CONTOUR HAVING ACTUAL STRAIGHT

LINE SHAPE. APPLIED TO ELEMENT TYPE 1 ONLY.

17
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SUBELEMENT 162 (SEE NOTE 7 . 2 )
1. SUBID CS SUBELEMENT ID.
2.  SYMSUS Ii FLAG TO INDICATE SYMMETRY OF SUBELEMENT ON A

SYMMETRICAL ELEMENT WITH COINCIDENT PLANES OF
SYMMETRY . (O=NO SYMMETRY , 1—SYMMETRY)

3. SUBIDS C5 SUBELEMENT ID OF SUBELEMENT PROVIDING SOURCE DATA .
(=0 OR SUBID IF DATA NOT DERIVED FROM ANOTHER
SUBELEMENT)

4. SPASE1 P15 SPARE.
5. SPASE2 13 SPARE.

S U B C O N T O U R  1621
1. SUBCON 13 SUBCONTOUR NUMBER , U N I Q U E  W I T H  C O N T O U R  N U M B E R S

FOR SYSTEM .
2. SUBCRV 12 INDICATOR FOR CURVATURE BETWEEN POINTS ON A

SUBCONTOUR. (0—CURVATURE , 1=STRAIGHT LINE FOR
S E G M E N T S  S P E C I F I E D  IN SET S U B C O N F L A T , 2=STRAICHT
L I N E  FOR ALL S E G M E N T S )

3. SPASC1 R15 SPARE.
4. SPASC2 13 SPARE .

S U B C O N P O I N T  16211
1. XPTSUB R15 X—COORD INATE OF SUBELEMENT SURFACE POINT IN E .C.S .
2. YPTSUB RiS V-COORDINATE OF SUBELEMENT SURFACE POINT IN E.C .S.
3. ZPTSUB RiS Z—COORDINATE OF SUBELEMENT SURFI-..CE POINT IN E.C.S.

S U B C O N F L A T  16212
1. SNFLAT 13 NUMBER OF SUBCONTOUR SEGMENT HAVIN G ACTUAL STRAIGHT

LINE SHAPE.

18
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SURFSECT ION 163 (SEE N OTE 7.3)
1. NOSEC 14 SECTION OR SUBSECTION NUMBER. APPLIES TO A

SECTION OF ELEMENT TYPES 1 ,2 ,3 ,4 O N L Y  OR TO
A SUBSECTION ON ANY TYPE OF ELEMENT. ENTER
NEGATIVE VALUE IF ENTIRE SECTION OR SUBSECTION
IS DERIVED BY REFLECTION OF SYMMETRICAL ELEMENT
OR SUBELEMENT (=0 INTRACONTOUR SEGMENT FOR TYPE 1).

2. NOCON 1 14 NUMBER OF CONTOUR (ELEMENT TYPES 1 ,2 O N L Y )  OR
S U B C O N T O U R  ( A N Y  E L E M E N T  T Y P E )  AT F O R W A R D  OR
FIRST END OF SECTION OR SUBSECTION. ENTER
NEGATIVE VALU E IF ENTIRE CONTOUR (OR SUBCONTOUR)
IS D E R I V E D  F R O M  R E F L E C T E D  C O N T O U R  ( O R  S U B C O N T O U R )
OF SYMMETRICAL ELEMENT (OR SUBELEMENT) .

3. NOCON2 I4 NUMBER OF CONTOUR (ELEMENT TYPES 1 ,2 O N L Y )  OR
SUBCONTOUR (ANY ELEMENT TYPE) AT AFT OR SECOND
END OF SECTION OR SUBSECTION. ENTER NEGATIVE
VALUE AS WITH NOCON 1 .

4. SECURV Il INDICATOR FOR CURVATURE BETWEEN CONTOURS .
(O=CURVA TURE , 1 S T R A I G H T  L I N E  F O R  A L L  S E G M E N T S )
A P P L I E S  TO E L E M E N T  T Y P E S  1,2 O N L Y .

5. RADMEM R15 AVERAGE OR EFFECTIVE RADIUS OF SEGMENT .
APPLIES TO ELEMENT TYPE 4 ONLY .

6. SPASS1 R15 SPARE.
7 .  S P A S S 2  13 S P A R E .

S U R F S E G M E N T  1631
1. NOSEG 14 SEGMENT NUMBER.
2. NOPT1 14 POINT NUMBER ON CONTOUR (ELEMENT TYPES 1 ,3 ,4 ONLY)

OR SUBCONTOUR (ANY ELEMENT TYPE) NOCON 1 WHICH
DEFINES ONE END OF SEGMENT. ENTER NEGATIVE NUMBER
IF POINT is DERiVED FROM REFLECTION OF SYMMETRICAL
E L E M E N T  ( O R  S U B E L E M E N T )

3. NOPT2 14 PO iNT NUMBER ON CONTOUR (ELEMENT TYPES 1 ,3 ,4 O N L Y )
OR SUBCONTOUR (ANY ELEMENT TYPE) NOCON2 WHICH
DEFINES SECOND END OF SEGMENT. ENTER NEGAT IVE
NUMBER AS WITH NOPT1.

C O M M O N S E G  16311
1. ELIDCM C5 ELE~1E N T  ID OF I N T E R S E C T I N G  E L E M E N T .
2. NOSECM 14 NUMBER OF SECTION OR SUBSECTION OF INTERSECTING

ELEMENT CONTAINING SEGMENT . (=0 FOR INTRACONTOUR
S E G M E N T , THEN C O N C O M  A P P L I E S )

3. CONCOM 14 NIJMBER OF CONTOUR (ELEMENT TYPE 1) OR SIJBCONTOUR
(ANY ELEMENT TYPE) OF INTERSECTING ELEMENT CON-
TAINING COMMON SEGMENT. (=0 IF NOSECM APPLIES)

4. NOSEGM 14 SEGMENT NUMBER OF SECTION , S U B S E C T I O N , C O N T O U R  OR
S U B C O N T O U R  OF I N T E R S E C T I N G  E L E M E N T .

5. SPAGC1 R15 SPARE .
6. SPAGC2 13 SPARE .
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SURFZONE 164 (SEE NOTE 7 . 4 )
1. ZID CS ZONE ID.
2 .  SYMZON Ii FLAG T O INDICATE SYM MET RICA L ZONE ON SYMM ETRICAL

ELEMENT WITH COINCIDENT PLANES OF SYMMETRY .
APPLICABLE TO FIXED ZONES ONLY.  (O=NO SYMMETRY OR
LOCAL Z ONE , 1=S YMMETRY )

3 .  ZIDS C5 ZONE ID OF ZONE PROVIDING SOURCE DATA .
(IF NO SOURC E Z IDS=0  OR =ZID)

4 .  REFAXZ Ii REFERENCE AXIS OF LOCAL C . S .  FOR LOCAL ZONE
DEF INITION . (0=FIXED ZONE , i=X—AXIS , 2=Y—AX IS)

5.  COREFZ Ii AXIS  OF ELEMENTAL C . S .  PERPENDICULAR TO REFAXZ .
FOR LOCAL ZO NE DEFINITION ONLY .
(0—FIXED ZONE , 1 —X — A X IS , 2=Y-AX IS , 3 = Z — A X IS )

6. VERAXZ Ii AXIS OF LOCAL C.S. HAVING UPWARD COMPONENT.
( 0 — FIXED ZONE , 1=X — A X IS , 2 = Y — A X I S )

7. ZONTYP Ii TYPE OF ZONE DEFINITION. (=1 ,2 (FIXED ONLY) , 3,4)
8. XLOCZ R15 X-COORDINATE OF ZONE LOCATION 1N ELEMENTAL C.S .

(=COORDINATE OF CENTER FOR LOCAL ZONE AND TYPE 2
FIXED ZONE.  = 0 FOR FIXED ZONE T Y P E S  1,3 ,4 . )

9.  YLOCZ P15 Y-COORDINATE OF ZONE LOCATION IN ELEMENTAL C .S.
(=COORDINATE OF CENTER FOR LOCAL ZONE AND TYPE 2
FIXED ZONE. =0 FOR FIXED ZONE TYPES 1 ,3 ,4.)

10. ZLOCZ P15 Z-COORDINATE OF ZONE LOCATION IN ELEMENTAL C.S.
(=COORD INATE OF CENTER FOR LOCAL ZONE AND TYPE 2
F I X E D  Z O N E .  =0 FOR FIXED ZONE TYPES 1,3 ,4.)

11. RADZON R15 RADIUS OR WIDTH. (ZONE TYPE1=O , Z O N E  T Y P E 2 ~~R A D I U S ,
Z O N E  T Y P E S  3 ,4=WIDTH)

12. ZONMAT C5 MATERIAL CODE OF ZONE.
SEE E X A M P L E S  FOR A T T R I B U T E  S K N T Y I ~ (16.19).

13. S I G Z O N  R12 C O N D U C T I V I T Y  OF Z O N E  M A T E R I A L  IN U N I T S  OF U N S I G Z .
14. UNSIGZ CS UNIT OF CONDUCTIVITY .(=RELCU , MHOPM , M H O P C )
15. E P S R Z  R9 R E L A T I V E  D I E L E C T R I C  C O N S T A N T  OF Z O N E  M A T E R I A L

( R E L A T I V E  TO F R E E  S P A C E )
16. THIKZ R15 THICKNESS OF ZONE MATERIAL IN UNITS OF UTHIKZ.
17. UTHIKZ C2 UNIT OF THICKNESS. (—FT . IN , ME , CM , MM , ML(MILS))
18. D2 R15 DISTANCE OF REFLECTING SURFACE FROM ZONE.

( P R O G R A M  A P E R T U R E )
19. WGLOCZ C6 ‘W I N G  L O C A T I O N  OF Z O N E  ( I E M C A P ) .

(=NOW , BOT , TOP , FWDEDG , A F T E D G , T I P )
20 .  SPARZ 1 R15 SPARE .
21. S P A R Z 2  P15 SPARE .

ZONESHAPE 1641
1. XZONE R15 X-COORD INATE OF ZONE POINT IN E . C . S .  FOR FIXED

ZONE , O R LOCAL C . S .  FOR LOCAL ZONE.
A P P L I E S  TO Z O N E  TYPES 1,3 ,4 ONLY .

2.  YZONE RiS Y—COORDINATE OF ZONE POINT IN E . C . S .  FOR FIXED
ZONE , OR LOCAL C .S. FOR LOCAL ZONE.
A P P L I E S  TO Z O N E  T Y P E S  1 , 3 , 4 ONLY .

3. ZZONE R15 Z-COORDINATE OF ZONE POINT IN E.C.S. FOR FIXED
Z O N E  T Y P E S  1,3 ,4. (=0 FOR LOCAL ZONE)
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I t may be noted that all sets lying along a hierarchical
path which includes the highest level set form a logical record .

Under each set name in the attribute list is an ordered

list of attribute names belonging to the set. Each attribute

name is unique throughout the schema . Following each attribute

F name is the attribute type code (C = Character , I = In teger ,

R = Real Number), the size limi t of the corresponding att r ibu te
value in number of charac ters , and the def ini tion of the attri-
bu te. In those cases where an equal si gn is used , the fol low ing
values are the only values tha t may be used for tha t attr ibu te.
Supp lemen tal no tes are ref erenced in Table 1 which provid e addi-
tional description of some of the items in the list.

Attributes are identified by a decimal code consis t ing
of the set number pre cedin g the decimal and the attr ibu te number
wi thin the set fol lowing the decimal . For examp le , attribute

ELDEF = 121.2 since it is the second attribute in set 121

( I DEF E LE ME N T ) .
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Note 1.0. Set TITLE consisting of one attribute FILNAI’1

exists primarily to provide a single , level 1 set for the schema .

Consequen tly,  FILNAM is the first attribute of all logical records
in the SDF. The file entry for FILNAM is used as labeling informa-
tion only.

Note 2.0. Set HEADER is non-repeating and contains

general data pertaining to the entire SDF for a specific system .

Note 2.1. It is presumed that an absolute upward vertical

direction for the system can be defined. Further , it is assumed
that one of the axes of the global coordinate system (G.C.S.) is

ali gned with the vertical direction . VERTAX specifies the vertical

axis of the G.C.S. by a positive or negative integer: 1 = x-axis ,

2 = y-axis , 3 = z-axis. The sign is positive if the positive

direction of the axis points upward , and is negative if the
nega tive direc tion of the axis points upward .

Note 2.2. FRONAX specifies the direction in the

hor izon tal plane which can be considered to poin t from the fron t

to the rear of the sys tem. I t is presum ed tha t one of the axes
of the global coordina te system is ali gned wi th this direct ion .

Data en try is s imilar  to that described in Note 2.1.

Note 3.0. Set IDSTATEMENT is the leading set of a major

branch of the schema which contains ID definition data. This set ,

which can be loaded wi th any sin gle integer , serves no purpose
ot~ er than organizational and is non-repeating . The purpose of

the data in this branch is to define for the user all ID names of

pertinent system components which have been entered on the SDF.

Generally,  the person who uses the f ile is no t the same person who
built the file and , thus , is not familiar with the particular code
names given to all the equipmen ts , por ts , etc . ,  tha t are stored in

- the file.

All ID names stored in the file must not exceed S char-

acters , mus t consis t only of alp hanumeric charac ters , and mus t
beg in with an alpha character.
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Note 3.1. Set IDEFELEMENT is a repeating set which

defines the geometric element that an element ID (ELID) is

assigned to. For example:

ELD I D = NAC 3
ELDEF = NACELLE FOR 3RD ENGINE

Note 3.2. Set IDEFSUBELEM is a repeating set which

defines the geometric subelement that a subelement ID (SUBID)

is assigned to. For example:

SUBDID = NAC B 3
SUBDEF = NACE LLE STRUT FOR 3RD ENGINE

Note that all values of SUBDID entered into the SDF under a value

of ELDID mus t belong to the sys tem elemen t ELDID.

Note 3.3. Set IDEFZONE is a repeating set which defines

the surface zone or aperture that a zone ID (ZID) is assigned to.
The term zone refers in general to any portion of a geometric

surface having a different dielectric constant and/or conductivity

from the majority of the surface. Zones include holes , windows,
cracks , diel ectric panels , etc. Zones of any type are referred to

as apertures in IEMCAP . For example:

ZIDID = NSEWH

ZIDEF = NOSE WHEEL OPENING

Note 3.4. Set IDEFCOMPART is a repeating set which

defines the compartment that a compartment ID (COMPID) is assigned

to. A compar tmen t may be defined in the IEMCAP sense as a subspace
of the system for which mutual coupling can occur among all equip-
ments located within the compartment .

Note 3.5. Set IDEFSUBSYS is a repeating set which

defines the subsystem that a subsystem ID (SSID) is assigned to .
A subsys tem may be defined as a group of distinct components of
a system usually performing a related task. A radar package or

a central computer complex are examples of subsystems. The use

of subsystems is for convenience in organizing the system data.

23
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Note 3.6. Set IDEFEQIJIP is a repeating set which

define s the equ ipmen t box tha t an equ ipmen t ID (E I D)  is ass igned
to . An equipmen t is a physical box mounted in the system . For

each occurrenc e of thi s se t , the paren t se t IDEFSUBSYS mus t
define the subsys tem to which the equipmen t belon gs.

Note 3.7. Set IDEFPORT is a repeating set which

defines the port that a port ID (PID) is assigned to. A por t
is defined in the IEMCAP sense as a point of entry or exit of

elec trom agne tic energy from an equ ipmen t . A common example of
a por t is a pin in a cabl e connec tor. For each occurrence of
this set , the parent set IDEFEQUIP must define the equipmen t
which con tains the por t . Thus , the hierarchy indirec tly def ines
the equi pmen t box and subsy stem of each specific por t .

Note 3.8. Set IDEFANTENNA is a non-repeating set which

defines  the specif ic an tenna tha t an an tenna ID (AID) is assi gned
to. Each an tenna wi thin a system mus t be assi gned a unique
antenna ID. In addition , each antenna speci f ied  in the SDF mus t
have only one port associated with it. An antenna can transmit ,

receive , or bo th.  However , a sing le an tenna struc ture tha t
opera tes on two or more frequ ency bands indep enden tly or connec ts
to two or more equipments must be identified by a different ID

for each independent antenna mode .

For the case involv ing a sing le equipmen t por t connec t-
ing to two or more an tennas , by means of swi tches or mul ticouplers ,
etc., the por t should be iden ti f ied in the SDF by a separa te ID
name assoc iated wi th each an tenna in order to uni quely d istinguish
between each operating mode .

Note 3.9. Set IDEPWIRETYPE is a repeating set which

defines the type of wire or cable that a wire type designation

ID (WTDID) is assigned to. Although the cons truc t ion of each
wire or cable is defined in detail within the set WIRETABLE , the

wire or cable will generally be a commercial model or type having

a standard manufac tur er ’s name and code number , wh ich can be

-t entered in WTDEF.

24
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Note 4.0. A general procedure has been developed for

allowing the user to define a local rectangular coordinate system

(C.S.) at any point and with any orientation relative to a given

rectangular coordinate system . A total of 12 parameters are

required to define the local system and consists of a) 3 para-
meters for transla t ion , b) 6 parame ters for rotations , and c) 3

parameters for axis redirections.

For this case , the local C.S. defines the location and

orien tat ion of the equ ipment box . It is generally assumed that

each box has a rectangular shape to which a rectangular coordinate

sys tem can be al i gned. The given rectangular coordinate system is

the elemental coordinate system for the element containing the box .

The elemen ta l coordina te sys tem is a r ight- or left-handed rectan-
gular system which is defined relative to the global C.S. in set

GEOMELEMENT (16.2 - 16.13). The global C.S. is a right-handed

rec tan gular coord inate sy stem established for the enti re physical
system. The elemental C.S. is fully described in the System Data

Fi le for lAP , Volume II , Surface Geometry .

A deta iled descri p t ion of the 12 def in ing  parame ters is
g iven below .

Each local sys tem mus t be an or thogonal set of axes
wh ich may be right- or left-handed and arbitrarily positioned at
any loca t ion and or ien tation rela t ive to the el emental sys tem.

Each local coordina te sys tem is defined with reference
to the elemental coordinate system in accordance with the following

steps. These steps mus t be followed in the order given .

Step 1. Specify the location of the orig in of the local
sys tem in terms of x , y ,  z coordinates of the elemental system .

This represen ts a trans lat ion of the elemen tal ori gin to the posi-
t ion of the loca l orig in . (Parame ters 1 , 2, 3)

Step 2A. Specify one of the three axes of the translated

elem ental system to be the axis for the first rotation. The rota-

tion angle is defined to be positive if the rotation is clockwise

when viewed from a pos itive point on the rotation axis looking

toward the ori gin. (Parame ters 4 , 5)
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Step 23. Specify one of the remaining two axes of the

ro tated coordina te sys tem (af ter f i r s t rotat ion) to be the axis
for the second rotation . The positive sense of rotation is as

defined in Step 2A. (Parameters 6, 7)

Step 2C. Specify the remaining axis of the rotated

coordina te sys tem (af ter second ro tat ion) to be the axis for the
third rotation . The posi t ive sense of rotation is as defined in
Step 2A. (Parameters 8, 9)

Step 3. Where appropriat e, specify the redirect ion of
each axis parallel to the x- , y- , z-axes . Six directions are

ava ilable.  (P arame te rs 10, 11 , 12)

The direction of each axis is specified by the code :

1 = Directed to +X.

-l = Directed to -X.

2 = Direc ted to +‘~
‘ .

-2 = Directed to -Y.

3 = Directed to +Z.

- 3 = Directed to -Z.

The reference coord ina te dire ct ions are established by
the right-hand set which was transformed from the elemental set to

the presen t poin t of local or igin , fol lowing Step 2C.

No te: The code numbers 1, 2, 3, spec if ied for the
d irec t ion s of the x , y ,  z axes , respec tively , sign ify no change
or redirection of the axes.

Ax is redirection is a techn ique which o f fe rs
the user a convenien t means of rearranging the x , y and z coord i-
na tes on a given set of three-dimensional axes. Although the

redirection of a right-hand system to another right-hand system

can be specified (in Steps 2A , 2B and 2C) by rotation angles
involving appropriate multiples of 90 degrees , it may be difficult

to visualize a correct rotation sequence for some arrangements.

Hence , axis redirection eliminates the risk of error for these

cases. Also , axis redirection provides the means for specifying

a left-handed C.S.
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Note 4.1. The coordinates of the center of the equipmen t
box are to be specified relative to the elemental coordinate

system for the element containing the box (specified by ELIDBX).

This poin t becomes the ori gin of a local coordinate system which
will be used to define the geometric size of the box.

Note 4.2.

MILSPC EMC spec to be used as base
M461A MIL-STD-46lA

M6l8lD MIL-I-6 l8lD

Note 4.3. DBUVPM represents units of dBuV/meter.

DBUVPMPMHZ repres ents uni ts of dBuV/me te r / MHz.

Note 4.4. The case of an equ ipmen t box is consider ed
as a source and receptor of electromagnetic energy . Set CASE

is a repea t in g set which stores each frequency and amp li tude
point of the radiation spectrum , narrowband and broadband.  If
no SPECT data ar e ava ilabl e , this set can be om itted for  th e
given equi pment.

Note 4.5. In general , a port connects to a wire . If

the wire also connects to por ts of other equi pments , the g iven
por t is cons idered to connec t to a wire , and ANTCON = 0. If
the wire eventually connects to an antenna (even though it goes

through f il ters , couplers , etc.),the por t is considered to be
connected to an antenna (in the IEMCAP sense), and ANTCON = 1 .
For this la tter case , set ANTENNA for the por t mu st exis t.

Note 4.6. Attribute FID is the ID name of the filter

type specified for the port . FID is used for IEMCAP and is not

necessar i ly unique for all filters in the system . If FID is

specified (non-zero) then data for the filter must exist in set

FILTER for the por t . All f i l ters havin g the same FID nam e mus t
have the same electrical data in set FILTER. Note : FILTID

(13124.1) is a filter ID name unique for all filters in the

sys tem. I t is recommended that the name assigned to each FID
contain letters describing the filter type or model , e .g .  TRC4 ,

LP 1 .
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Note 4 . 7 .  Data ent r ies  for  SORTY P and RECTY P specify
the types of s ignals which exis t for the por t as a source
(emitter) and/or a receptor of electrical energy . Either one

or both mus t be specif ied and mus t also be consis tent wi th the
values entered for SORECR and SRTYPR of set RFSCPORTDATA
(13122) and/or for SORECP and SRTYPP of set POWEEDPORDAT

(13123).

Note 4.8. Set ANTENNA is a non -repeating set which

con tains da ta for the an tenna tha t connec ts to the por t of the
parent set . The existence of set ANTENNA must be consistent

wi th ANTCO N = 1 for the connecting por t .

Each an tenna speci f ie d in the SDF mus t have only one
port associated wi th it . An an tenna can transmi t , receive , or
bo th . However , a single an tenna struc ture that opera tes on two
or more f re quency bands independen tly or connec ts to two or more
equipmen ts mus t be identi f i ed by a different ID for each inde-
pend ent an tenna mode .

For the case involvin g a s ingle  equ ipmen t por t connec t-
ing to two or more an tennas by means of sw itches or mul ticoup lers ,

etc., the por t should be iden ti f ied in the SDF by a separa te ID
name asso cia ted wi th each antenna in order to uni quely dis tingu ish
be tween each oper at ing mode .

Note 4.9. Attributes ANTMOD and ANTS1 through ANTS7
contain data for the correspondin g IEMCAP par amete rs required
for the antenna card , as defined in the I EMCAP User ’s Manual ,
Volume II , Section 2.3.4.2.

Note 4.10. Attributes 16-27 define a local coordinate

system of the antenna relative to the elemental coordinate system

(E.C.S.). The local C.S. should be selected to align in a con-

vertient and practical manner with the geometric shape of the

antenna . This local C.S. will serve as a global C.S. for the

detailed definition of the antenna geometry in set GEOMELEMENT

( 16 ) .  Th e e lem en t ID names assi gned to this de f in i t ion are
specif ied by ELIDAN of set ANTELEMENT ( 131211 ) .
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See Note 4.0 for a description of attributes 13121.16

through 1 3 1 2 1 . 2 7 .

Note 4.11. A detailed descri pt ion of the an tenna shape
or geom etr ic  cons t ruc t ion is po ss ib le  by divid ing the an tenna
into elemen ts and def inin g the geome tric shape of each wi thin the
GEO M ELEMENT bran ch of the SDF . Acc ordin gly ,  se t ANTELEMENT is a
repea t ing se t which con ta ins each of the elemen t ID names for  the
antenna. These names serve as pointers to the GEOMELEMENT branch

where the same name s must exist for attribute ELID (See Note 7.0).

The gl obal C .S .  used for def in ing  the an tenna geome try
is the local C.S. established by attributes 13121.16 through

13121.27 (See Note 4.10).

Note 4.12. Set RFSCPORTDATA contains the data for

either an RF or a SIGNAL/ CNTROL port as required by IEMCAP . The
specific assignmen t of the IEMCAP parame ters for an RF port to
the attr~ hu tes of this  se t is de f in ed in Tab le 2 . Sim ila r ly , the
assignr~tent of the parameters for a SI G ~TA L / C N T R O L  port is given in

Tab le 3. See IEMCAP User ’s Manual , Volume I I , Sections 2.3.5.5 ,

2. 3 .5 .5.1 , 2.3. 5.5.3.

The data entries for  attr ibutes SORECR and SRTYPR mus t
be consistent with the data entered for SORTYP and RECTYP of the

set PORT (See No te 4. 7) .

Note 4.13. Set RFSCSPECT is a repeating set for storing

the value s of SPECT data for the corre spond ing RF or SIGNAL/CNTROL
por t . Thi s set may be omi tted for a spec if ic por t if no SPECT
data are available (MODSIG (13122 .7) may not have the value SPECT

in tha t case) .

Note 4.14. Set HARMONIC is a repeating set for storing

the ampli tude (rela t ive to the fundamen tal)  of each harmonic of
an RF source port. This set may be omi tted for a specif ic  por t
if no harmonic data are available.
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RF SOURCE/RECEPTOR DATA ENTRY INTO SCHEMA ATTRIBUTES
Set - RF/SIGNAL/CONTROL PORT DATA 13122

0 —Attr ibute
Name .~ .~ 

.
~~ o ~ ~.. u~i ,-~ ~~~o 0 ~ ~ 0 < U

—_ _ _ _ _ _ _  
P4 ~~ ~~~ 1~4 

V

RF SOURCE f l ~h ~ b~~ CW
PDM rb

NRZPCM rb
BPPCM rb em

PPM r b t
TELEG wpm f tone

FSK rb d if f

PAMFM df
V RADAR RECTPI r b t

TPZD r b t tr tf
COSQD rb t
GAUSS rb t

CHIRP rb t tr tf p~r

AM SIG* b
DSBSC SIG b

LSSB SIG b
USSB SIG b

FM SIG b df

LOLKG 
~~ b 1°bb

SPECT

RF RECEPTOR f 1 ~h S bWC f i t  - 

Vsame as ourc

*510 - VOICE , CVOICE , or NONVCE

Table 2 . Ass ignm en t of IEMCAP Parame ters
for an RF Port to the Attributes
of Se t RFSCPORTDATA.
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SIGNAL/CONTROL SOURCE/RECEPTOR DATA ENTRY INTO SCHEM A ATTRIBUTES
Set - RF/SIGNAL/CONTROL PORT DATA 13122

At~~~~gute 

~~ lo Ti~~~~fl~~~~
SIGNAL/ f~ a bw PDM uni ts  r~CONTROL forNRZPCM AMAX r bSOURCE orV 

RECEPTOR BPPCM (VLTS rb em
PPM or r b t

AM PS)TELEG wpm f tx ~
PAM r b t

- ESPIKE r b t
RECTPL T b t

TPZD r b t t r
TRIANG r b t

SAWT H Tb t
DMPSIN r b ~r ~I

VOl CE
CVO ICE

0 SPECT

Table 3. Assi gnment of IEMCAP Parameters
for a SIGNAL/CNTROL Port to the
Att r ibu tes o f Se t RFS CPORTDATA .
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Note 4.15. Set POWEEDPORDAT contains the data for

either a POWER or EED por t as required by IEMCAP . See I EMCAP

User ’s Manua l , Volume I I , Sections 2 .3.5.5 , 2.3.5.5.2 , 2 .L5.5.4.

The da ta en tr ies for att r ibu tes SORE CP and SRTYPP mus t
be cons istent with the data entered for SORTYP and RECTYP of the

set PORT (Se e No te 4. 7) .

Note 4.16. Set POWERSPECT is a repeating set for

storin g the values of SPECT da ta for the corr espond ing POWER
por t . Th is set may be omi tted fo r a sp ec if ic  por t if no SPECT
da ta are avail ab le ( in wh ich case RSPEC ( 13123 . 5) may no t have
the value SPECT ) .

Note 4.17. Set FILTER contains the filter parameters
V of a por t as re qu ir ed by IEMCAP . This set is non-repeating and

exists only if attribute FID in set PORT is non-zero .

Note: FILTID is not required in IEMCAP . The filter ID

used by IEMCAP is FID (1312.6).

Attribute FILTYP may contain only those mnemonics as

spec if ied f or I EMCAP par ame ter TYPE on the FILTER card.  See
IEMCAP U ser ’s Manual , Vo lum e II , Section 2.3.4.3.

Note 4.18. Set FILTERATTEN is a repeating set which

con tains va lues of the frequency attenu ation curve of the f ilter .  
V

This set is omitted for a filter if no data are available.

Note 5.0. The concepts of wire bundles , bundle segments ,

and bundle points as defined for IEMCAP are applied to the SDF .

See IEMCAP Us er ’s Manual , Volume II , Section 2.3.6.

In gener al , a wire bund le is a gr oup of wires wh ich , 
V

for some por tion of their leng ths , follow the same route such

that mutual coupling exists between wires. There is no limit

to the number of wires a bundle may con ta in. A bund le may
consis t of only one wir e . Every w ire in a sys tem mus t be lon g to

V 
one and on ly one bundle.  The pur pose of a w i re bund le is to
define a group of wires for whi ch signa l energy can coup le either
direc tly or ind irec tly between every pair of wires in the bundle.

Usually , a wire bundle is a phys ical bundle of the system .
32
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Note 5.1. A bundle segment , defined in the IEMCAP

sense , is a section of a bundle that connects two consecutive

bundle points . All  wi res  w ithin a segmen t are assumed to run
parallel. The numb er of wires in a segment must be the same at

all  points along a segment. Any branch ing of a bundle  mus t
occur at a bundle  po in t (See No te 5 .5) .

Note 5.2. Set WIRESEGMENT is a repeating set con-

tairing the ID name of each wire in the bundle segment .

Note 5.3. Set SEGMENTPOINT is a repeating set contain-

ing the ID name of each of the two bundle points which define the

ends of the bundle segment . This set must have two and only two

occurrences for  each bun dle se gmen t def ined .  The order of the
two points in the file is not important.

Note 5.4. Set ZONEXPOSED is a repeating set containing

the ID name of ea ch zone or aper ture in the wall of the compar t-
ment enclosing the bundle segment which can allow external electro-

magnetic fields to couple with the wires. (See Note 3.3)

V 
Note 5.5. A bundle point , def ined by IE MCAP , is a point

on a w ire bund le at which the ele ct roma gne tic proper ties of the
bundle change due to a physi ca l chan ge in the bund le. The mo st
common locations for  bundl e poin ts are a t branch poin ts , at
corners or where the bundl e chan ges d ire ction , at the entry and
ex it poin ts of a compar tmen t , and at the end or por t connec t ion
of each wir e . The w ire s ar e assumed to run in a strai ght l ine
be tween two consecu t ive bundle po ints. Bundle poin ts def ine  the

V 

physica l loca t ion of a bund le in a sys tem.

IEM CAP does not p ermi t  a wi re  to pass through a bundle
point at a port - i.e., onl y one wir e can connec t to a por t . In
real ca ses where two or more wires connec t to the same por t of an

— equi pm ent box , as shown below on the le f t , the situa t ion may be
repres en ted by def in ing a second bund le poin t sl ightly o f f s e t f r om
the por t in order to remove the branchin g from the por t , as shown

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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below on the right. The bundle point at the port , BP1 on the
right , (attribute PTIDPR 1312.5) is then the required termination

of a single wire .

P 1 <

BP1 
__________  

BP 1 BP2

Physical Connection SDF Representation

Set BUNDLEPOINT is a repeating set containing the

coordinates of the location of each bundle point on a given wire

bundle.  The order of the po ints on the SDF is not impor tant .

Note 5.6. The WIREROUTE branch under WIREBUNDLE defines

the routin2 of each wire in a bundle. The technique used for wire

rout ing is described below . This method is designed to define a

wire having more than two ends.

Each end of a wire mus t be iden t i f i ed  by a) a bundle
point and b) a port ID or antenna ID. The wire route is defined

by ord ered lis ts of bundle poin ts , each list be ginning with the
poin t at a wire end , cont inuing inward alon g the wire , and stopp ing
arbi tra r i ly at a poin t . One lis t of bundle poin ts is ma de for each
wire end . The last point in each list must be common with a point

in at least one other list. Each of the lists is defined by the port

ID or an tenna ID associa ted wi th the correspondin g w ire end .
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Example:
P2

?
BP4

k

BP 1 BP2 BPS
o~ o— 0— ~~~~o P4
P1 BP3 8P7

oBP6
p3

PORT BUNDLE POINTS

P1 BPI, 3P2 , 8P3 , BPS
P2 BP4, BP3
P3 BP6 , BPS
P4 BP 7, BPS

The l ists are no t uni que . The above example could also
be described as:

P1 BP 1
P2 BP4 , BP3 , BP2 , BP 1
P3 3P6 , 8P5 , BP3
P4 BP7 , BPS 

V

This method g ives directly all the port ID ’ s (and
an tenna ID ’ s) on a given wire . It also permits tracing of the

rou t ing  between any two por t s .  The order of the bundle points
indicates connectivity between wire segments.
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Set WIREROUTE is a repeating set which contains the ID

name of each wire in the wire bundle defined by the paren t set
WIREBUNDLE. For each occurrence of WIREROUTE , the por t ID and
antenna ID names associated w ith each wire end are stored in the
repeating set WIREPORT. For each occurrence of WIREPORT the

ordered lis t of bundle poin t ID’ s which defines the wire routing
is stored in the repeating set WIREPOINT .

Note 6.0. Set WIRETABLE is a repeating set for storing

the characteristics of each type of wire specif ied in the sys tem.
These characteristics are defined by IEMCAP for use on the WRTBL

input card. See IEMCAP User ’s Manual , Volume I I , Section 2.3.4.4.

Note 7.0. For a detailed description of the surface

geome try section of the schema, see Sys tem Da ta Fi le for lAP ,

Volum e I I , Surface Geome try.

Note 7.1. An elemental coordinate system may be defined

at any location and orientation relative to a global rectangular

coordinate system . A total of 12 parameters is required to define

the elemental V
coordinate system and consists of 3 parame ters f or

transl at ion , 6 for ro tat ions , and 3 for ax is red irec t ions.

A ri ght-handed global coordin ate sys tem mus t be def ined

to serve as an absolute reference , d irec t ly or indirec t ly ,  for
all geometric coordinates specified in the sys tem. The g lobal
sys tem mus t be a r ight-handed , orthogonal set of axes which may

be arbitrarily positioned relative to the geometric system.

Associated wi th  each element  de f ined  in the geometr ic
system must be an e lemental  coordinate  system to which  a l l  geo-
metric coordinates specified for the element are directly refer-

enced. Each elemental coordinate system must be an orthogonal

set of axes which may be ri ght -  or l e f t -handed  and a r b i t r a r i ly
positioned at any locat ion and o r i en ta t ion  re la t ive  to its associ-
ated geometric element.

Each elemen tal coordina te system is def ined  wi th  refer-
ence to the global coordinate system in accordance with the
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following steps. These steps must be followed in the order given.

Step 1. Specify the location of the orig in of the
elemental  system in terms of x , y ,  z coordinates of the global
system . This represents  a t rans la t ion  of the global or ig in to
the posi t ion of the e lementa l  o r ig in .  (Parameters  1, 2 , 3)

Step 2A. Speci fy  one of the three axes of the trans-
lated global sys tem to be the axis for the f i rs t rotation. The

rotat ion angle is defined to be positive if the rotat ion is clock-
wise when viewed from a posi t ive  point on the ro ta t ion  axis  looking
toward the orig in. (Parameters  4 , 5)

Step 2B. Specify one of the remain ing  two axes of the
ro ta ted  coord ina te  system ( a f t e r  f i r s t  r o t a t i o n )  to be the ax is
for the second ro t a t i on . The posi t ive  sense of ro ta t ion  is as
def ined in Step 2A . (Parameters  6 , 7)

Step 2C. Specify the remaining  axis of the rotated
coordinate  system ( a f t e r  second ro ta t ion)  to be the axis  for  the
th i rd  rotation. The positive sense of rota t ion is as def ined in
Step 2A . ( P a r a m e t e r s  8 , 9)

Step 3. Where appropriate , specify the redirec t ion of
each ax i s  pa r a l l e l  to the  x- , y- , or i - axes .  Six d i rec t ions  are
a v a i l a b l e , and both right-hand and left-hand coordinate systems

are permi tted. (Parameters 10 , 11, 12)

The direc tion of each axis is specified by the code :
1 = Direc ted to +~(

-l = Directed to -X.

2 = Directed to +y,~
-2 = Directed to -Y.

3 = Directed to +Z~
-3 Directed to -Z.

The reference coordinate directions are established by~
the ri ght-hand set which was transformed from the global set to the
presen t poin t of elemen tal origin , following Step 2C.

Note: The code numbers 1, 2, 3 specified for the



directions of the x , y,  z axes , respect ively ,  s ign i fy  no change
V or redirection of the axes.

Axis redirection is a technique which o f f e r s  the user a
convenient means of rearranging the x- , y- , and z-coordinates  on
a g iven set of three-dimensional  axes. Although the redirect ion
of a rig h t - h a n d  system to another right - hand system can be speci-
fied (in steps 2A , 2B and 2C) by ro ta t ion  angles  involving appro-
p r ia te  m u l t i p les  of 90 degrees , it may be difficult to visualize
a correct ro ta t ion  sequence for some a r rangements .  Hence , axis
redirect ion e l iminates  the r i sk  of error  for  these cases. Also ,
axis redirection provides the means for  specif y ing a l e f t - h a n d e d
coordinate system .

If the element is not symmetrical , SYMAX = 0. Wi th  a
symmetr ical  element for which symmetry techn iques are to be
appl ied to the da ta , it is essential that the orig in of the ele-
mental coordinate system lie on the plane of symmetry and that

one axis be perpendicular to the plane. In this case SYMAX = 1 ,

2 or 3 to indicate the perpendicular axis.

If the clement is to be derived by translation or re-

flection from another elenent whose surface is explicitly def ined ,

the ID name of the source element is entered for ELIDS . Other-

wise , ELIDS = 0 or ELID.

If the element is to be derived by t rans la t ion of a
V 

source elemen t , CONEG = 0. If the element is to be derived by

reflection of a source element , CONEG = 1, 2 or 3 to indica te the
axis for which the source data coordinates require negating .

Note 7.2. Subelement s may be def ined wi th any type of
element. A subelement surface must be defined using point defini-

tion as described for Type 1.

If the surface shape of a subelement is not symmetrical ,

or is symmetrical but does not lie on a symmetrical element , then
SYMSUB = 0. However , if a subelement is symmetrical and lies on
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a symmetrical  element , and both lie on a common plane of symmetry ,
the subelement may be declared symmetrical by setting SYMSUB - 1.

If the surface def in i t ion  of a subelement is derived by
t rans la t ion or re f lec t ion  from another subelement which is
exp licitly def ined , the ID name for the source subelement is
entered as SUBIDS . Otherwise , SUBIDS 0 or SUBID.

A subelemen t may be derived from a source subelement
only if the derived subelenient lies on an element whose def in i t ion
is derived from the element containing the source subelement . The
type of data  t r ans fe r  ( i . e . ,  t r ans la t ion  or ref lect ion ) between
the subelemen ts must be the same as that specified for the respec-

tive elements. The reflection of subelement data includes the

case where bo th subelemen ts lie on the same elemen t , provided that
the elemen t is symmetrical with the plane of symmetry coincident

wi th the p lane of reflec tion for the two subselements.

Note 7.3. The SURFSECTION branch of the SDF schema is for

data which define the connectivities between surface points and ,

also , define the common boundaries of intersecting elements.

The surface of an element is divided into sections and

sub sec t ions .  The p r i m ary purpose  for  apply ing the concept of

surface sections is to facilitate the organization of connectivity

data in the SDF. The definition of a section depends upon the

type of surface representation. For Type 1 and Type 2 surfaces ,

a section is the surface between two adjacent contours. For a

Type 3 surface , each plane face is a section. For a Type 4 surface

or frame struc ture , a sec tion consists of all  connec t ing segmen ts
or frame members of the element having the same effective radius .

The concept of a surface section does not apply to a Type 5 surface.

A subsection is the surface area between two adjacent 
V

subcontours on a subelement , which may exist on any type of surface

represen tation.

Con tours (or subcon tours) which bound a sec tion (or a
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subsection) are specified in a t t r ibutes  NOCON 1 and NOCON2 . In
general , each segment belong ing to a section or subsection is de-
f ined in the repeating set SURFSEG MENT . However , for a Type 1
surface (or a subelement) the segments along a contour (or sub -
contour) generally do not require def in i t ion , since the connectivity
of adjacent contour points as listed under set SURFCONTOIJR is implied.
Only the intercontour segments of these surfaces require explici t
definition by set SURFSEGMENT. Attributes NOPT1 and NOPT2 define

the end points of a segment; it is this specification which ex-
plicitly defines connec tivi ty between surface definition points.

If a segment is common with another element , the da ta
identifying that segment relative to the surface definition of the

intersec ting elemen t are defined in set COMNONSEG . I4ote tha t all
intercontour  segments  in the source da ta mus t be specified in the
f i le  for purposes of def in in g connectivity , whether  or not they

are common wi th an intersecting element. Intracontour segments

in the source data do not require exp licit definition of connec-

tivi ty unless  they are common to an in tersec t ing elemen t .

If an intracontour segment (i.e., lying  on a contour of
a Type 1 surface) is also common w it h an intersec t in g elemen t , it

is ne cessary  to define this segment in sets SURFSECTION and

SURFSEGMENT in order that the intersection data may be en tered in
set CO~IM ONS FG . Such a s egme n t may  he defined with the following

special consideratio ns. The section n u m b e r  NOS fl C is spec i f ied  as

zero. Since the end p oints o f the se gmen t l ie on the sam e con tour ,
NOCON1 and NOCON2 are both specified with the same contour number.

The segment  number NOSEG is the count number of the segment along

the contour as defined in branch SURFCONTOU R . For example , if the
Nth ( i n t r a c o n t o u r )  segment  of a contour  connects  the Nt h and (N+1)th
con tour po in ts , NOSEG = N OPTI , and NOPT2 = NOPT 1 + 1.

Another  s i t u a t i o n  which  requi res  special considera t ion of
data entry into the SDF involves specify ing a common segment ly ing
wi th in  the derived half  of a symmetr ica l  e lement .  The segment is
not de f ined  w i t h i n  the source data  of the file , but since the element
is declared to be symmetrical (SYMAX ~ O) , the segment is a reflected
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image of a source segment. All connec t ivit i e s  specified with  the
source data are transferred by reflection to the derived data.

However , i n t e r sec t ion  da ta  specif ied wi th  the source data canno t be
transferred by reflection within a symmetrical element , since the
source and derived surfaces will generally intersect different

elements. In fact , the derived surface may not intersect any element.

When it is necessary to specify a segment of the derived

surface of a symmetrical element , negative values of the correspond-
in g sec tion or subsec t ion numb er (NOSEC) , con tour or subcontour
numb er s (N OCON 1, NOCON 2) ,  segm en t nu mber (NO SEG ) and poin t numbers
(N OPT 1 , NOPT2) of the image data must be entered in the data file.
The negative si gn flags the data to indicate that they are surface
components derived by reflection.

Consider , f or ex amp le , that a system data file for an
aircraft contains source data definin g the ri ght half of a symmetri-
cal fuselage. The segments on the rig ht side of the fuselage which
ar e common w ith the r ight w in g ar e de f ined  under  SURF SECTION using
positive-valued numbers for NOSEC , NOCON1 , NOCON2 , NOS E G , NOPT 1 an d
NOPT2 . For the left side of the fuselage , since all surface defini-

tion is derived implicitly by reflection of the source data , no da ta

e n t r i e s  under  SURFS ECTION a re  required , except for any segments

common to i n t e r s e c t i n g  e l e m e n t s .  In this case , the segments which

are common with the left wing are defined under SURFSECTION using

negative-valued numbers NOSEC , NOCON1 , N OC ON 2 , NOSEG , ~OPTl and

NOPT2. Note that the data entries for NOSECM , CONCO M and NOSEGM

und er se t CO~~1ONSEG must contain a p p r o p r i a t e  pos i t ive or ne ga t ive
numbers for the common segments as they are defined relative to

the surface representation of the intersecting element.

Note 7.4. Every zone in a system must be assigned a unique

ID name ’(ZID). The shape and location of each zone must be defined

either by a fixed or local method of representation . The fixed

me thod , which may be appl ied to any zon e , requires that the zone

boundary be defined directl y in elemental coordinates. The local

method must be applied only to zones that are flat or nearly flat ,
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i.e . ,  the maximum zone dimens ion is r ela tivel y small compared to the
radius of curvature of the zone surface. Where there is multi plicity

of one zone shape in a system , the use of the loca l repr esen tat ion
simplifies the total representation by requiring the shape to be de-
fined for only one of the zones , which serves as a source zone (ZI1)S)
for the remaining zones having the same shape. It is not required
that a zone (ZID) and its source zone (ZIDS) lie on the same element .

If a fixed zone is not symmetrical , or is symmetrical but

does not lie on a symmetrical element , then SYMZON = 0 . However , i f
a fixed zone is symmetrical and lies on a symmetrical element , and

both have a common plane of symmetry , the zone may be declar ed
symme tr ical  by sett ing SYM ZON = 1. Then on ly half of the zone needs
to be des cribed exp licitl y.

For any local zone def ini t ion , SYMZON = 0.

If a f ixed zone is derived by translation or reflection
from another fixed zone which is explicitly defined , the ID name of
the source zone is entered as Z I D S . Otherwise , ZIDS = 0 or Z I D .

The trans fe r  of source f ixed zone da ta is val id onl y if
the derived zone lies on an clement whose definition is derived
( in whole or in par t ) from the el emen t con tai nin g the source zone .
The type of data transfer (i.e., trans la t ion or ref lec tion) between
thezones must be the same as that specified for the respective

elements. The reflection of fixed zone data includes the case

where bo th zones lie on the same elemen t , provided th at the
elemen t is symmetrical with the plane of symmetry coincident

wi th the plane of rcf-1-c.cUon for the two zones.

If a zone is def ined  by the local method , a two-
dimensional (X-Y) rectangular coordinate system must be

es tabl ished to de f i n e  the sh ape of the zone . The or ig in of the
local coordina tes should be es tabl i shed at the geomet r ical cen ter
of the zone shape. The coordinate system must be oriented so that
one of the axes can serve as the local reference axis (REFAXZ) for
each of the zones referencing the defined shape . With the local
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coordinate system applied to each zone in place on the surface of

the elemen t , the RE FA X Z mus t , in every case , be perpendicu lar  to
one of the axes (COREFZ) of the elemental coordinate system .

To illus trate this , Fi gure 2a shows a sec t ion of a
fuselage element containing five identical windows . The shape of

each window is described by local coordina tes as i l lustra ted in
Figure 2b. The origin of the local coordinates is defined at the

cen ter of each window. The local coordina tes are shown applied to
the first window . The plane of the local coordinate system is
tangen t to the elemen t surface at the ori gin. Since the x-axis

lies in a horizon tal plane at every window location , this axis is
desi gna ted as the local referenc e axis , and REFAXZ =l. Paired
with the REFAX Z is the COREFZ to whi ch REFAXZ is perpend icular . 

V

In th is example , the y-axis (vertical axis) of the elemental

coordina te system is designated as COREFZ.

The required rela tionshi p between REFAXZ and COREFZ can ,
in general , be main tained at essentially al] locations of a given

(local) zone on an elemen t , provided the zone is installed with one

edge of the defined shape always to the top , as is normal ly  the
case for aircraf t windows . Where the zone cannot meet the local

reference conditions the zone must be defined by the fixed method.

while the REFAXZ/COREFZ reference axes ensure that the

zone is appl ied  h o r i z o n t a l l y ,  it is f u r t h e r  necessary to speci fy
a r e l a t i v e  upward d i rec t ion or top of the zone to ensure tha t  the
zone is no t app lied upside down . In the examp le of Fi gure 2
the y-axi s of the local coordinates has an upward component ,
thus , VERAX Z = 2 .

The purpose of the reference axes is to permit un-
amb i guous o r ien t a t ion of the de f ined  zone shape at each s pe c i f i e d
location on the surface of an element .

For a f ixed zone , the three reference axes REF AXZ , COREFZ
and VERAXZ do not apply and must be entered with zeros.

The location of a local zone is specified by the elemen tal
coordina tes (XLOCZ , YLOCZ , ZLOCZ) of the origin of the local coor-

43

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  —-——— -



_ _ _ _ _ _ _ _  - ~~~~~~~~~~~~~~ ~~~V V 

E.C. S.

a) Local coordinate system positioned on element surface.

For this example :

77. REFAXZ -

~~~~ 
COREFZ - 2

_ _ _ _  
V7 -‘::i/ x VERAXZ — 2

79’ ‘2>
,-9’: ‘,‘;—

~~--~~~~~~~

b) Zone shape defined by local coordinates .

Figu re 2. Example of local zone def in i t ion  on an element.
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dinat e system for the zone on the e l e m e n t .  The shape of a local
zone is de f ined  by the coord ina tes  (XZON E , YZON E )  of po in t s  d e f i n i n g
its boundary (Type 1) or i t s  cen te r l in e if a s l i t  (Types 3 or 4 ) .

Mul tiple zones having a circular shape (Type 2) are mos t
easily described with the fixed method with ZONTYP = 2. The center

of each zone is defined by elemental coordinates (XLOCZ , YLO CZ ,
ZLOCZ) , and the radius is specified as RADZON . Note that the local

method does no t apply to a Type 2 ( c i r cu la r )  zone .

Tablc~, ~ and 5 prov ide a summ ary of the op t ional values
permitted for some of the attributes of the surface geometry schema .
In these tables , where an attribute is not applicable , a zer o value
is sh own (wi thou t op t ional va lu es ) ;  how ever , if all attributes in a
set are non-applicable , dashes are entered to indicate that the set
is empty.
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V 6. 0 DATA CONSISTEN CY OF ID NAM E PO INTER S

The System Data File contains numerous attributes

whose values reference the some values which must be entered in

other locations of the file. The majority of these referencing

values are ID names which serve as pointers for linking two

different log ical records in the file. It is essential that

there is consistency - i.e., id en t ic al values f or synonymous
attributes - of these pointers in the file data , sinc e many of
the computer programs (e.g., translators) which will be using

this file will expect to find the referenced ID names within the

repeating sets that should contain them .

Lack of pointer consis tency does no t n e c e s s a r i l y  imp ly
incorrect or false data , but may indicate incomplete data.

Table 6 summarizes the ID name pointers in the SDF . During the

building of a file , the consistency of these pointers should be

checked to help ensure that the file contains a comp lete or

closed set of data.

Table 6 lists pointer pairs which  are o r g a n i z e d  by the
type of ID name . Each pointer is identified by its attribute

name and its corresponding set name (in parentheses). The

symbols shown for the pointer pairs have the following meanings :

= Each value of the attribute on the left must
also have an equal value of the attribute on

the right , and vice versa.

< Each value of the attribute on the left must

also have an equal value of the attribute on

the ri ght. That is , the set of all values for

the lef t attribute is a proper subset of all

values for the right attribute.

Table 6 also notes various pairs of log icall y rela ted ID names
which must have equal values at two separate locations in the

file.
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Tab le  ~~~ . DATA CONSISTENCY OF II) NAME POINTERS

ID NAME TYPE ATTRIBUTE NAME (SET NAME ) ATTRIBUTE NAM E (SE’! NA~.iL )

Element ELDID (IDEFELEMENT) ELID (GEOMELEMENT)
E L I D B X  (EQUIPMENT)  < E L I D  (GEOMELEMENT)
E L I D A L  (ANTENNA)  < E L I D  (GEOMELEMENT)
E L I D A N  (ANTELEMENT) < E L I D  (GEO M ELEMENT )
EL I DBP (BUNDLEPO IN T)  < E L I D  (GEOM E L E~1ENT)
ELIDS (GEOMELEMENT) < F•LID (GEOMELEMENT)

Subelemen t SUBDID(IDEFSUBELEM) = SUBID (SUBELEMENT)
SU B I DS (SU BELEMENT) < SUB I D (SUBEL E MF N T )

Note: The values of ELID and SUBID in a logical record
must equal the respective values of ELDID and
SUBDID in a logical record.

ZOne ZIDID (IDEFZONE) = ZID (SIJRFZONE)
ID S ( SIJ RFZ ONE) < :11) (SURJ ~:oNl)

Z I D S G  (ZONEXPOSED)  < 
~ID (SIJRFZONI1)

Compartment CIDBOX (EQUIPMENT) < COMD1D (1DEFCOMPART)
C I D SEG (BUNDLE SE G) < C O M D I D  ( I D E F C O M P A R 1 ’ )

Subsystem SSIDID (IDEFSUBSYS) = SSID (SUBSYSTEM )
V 

Equipment EIDID (IDEFEQUIP) EID (EQU IPMENT)

Note: The values of SSID and EID in a log ical record
must equal the respective values of SSIDID and
ETDID in a log ical record.

Por t P I D I D  ( I D E F P ORT) P I D  (PORT )
PAID* (WIREPORT) = PID (PORT)

* Only if PACON=O.
Note: The values of EID and PID in a log ical record

must equal the respective values of EIDID and
PIDID in a log ical record.

An tenna A IDID (IDEFANTENN •A ) = AID (ANTENNA)
PAID * ( WIREPORT)  = A I D  (ANTENNA)
* Only if PACON1 .

Note: The values of PID and AID in a logical r e c o r d
must equal the respective values of PIDID and
A I D I D  in a lo gi cal re co rd .

Antenna Type AIDTYP (IDEFANTENNA) = ANTY P (•\N1 LNNA)

Note: The values of AID and ANTYP in a log ical record
must equal the respective values of AIDID and
AIDTYP in a logical record .

Bund le B I D P R  (P ORT) = B I D  ( W I R E B I.J N DI .E)
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Tabl e 6.(Continued) DATA CONSISTENCY OF ID NAME POINTERS

ID NAME TYPE ATTRIBUTE NAME (SET NAM E) ATTRIBUTE NAME (SET NAME) 
- 

-

W i re W I DPR (PORT) = W I D (W I REROUTE)
W I D S G  (t ~IRESEGME NT ) = W I D  ( W I R E R O U T E )

Note: The values of PAID and WID in a logical record
mus t equal the respective values of PID and WIDPR
in a log ical record .

Note: The values of BID and WID in a logical record
must equal the respective values of BIDPR and WIDPR
in a log ical r ecord .

Bund le Point PTIDPR (PORT) < Ph D  (BUNDLEPOINT)
PTID SG (S E GMENTPOINT) 10 P h D  (B I JNDLEPOINT)
PTIDW (WIREPOINT) 10 Ph D  (BUNDLEPOINT)

Note: The values of PID and PTIDPR in a logical record
must equal the respective values of PAID and the
first occurrence of PTIDW in a logical record .

W ire Ty pe W TID ( I D E F W I R E T Y P E )  = W T D I D  ( W I R E T A B L E )
WTDIDW (WIRER OUTE) = W TD !D ( W I R E T A B L E )
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7.0 RELATED DOCUMENTS

The reports listed below provide additional information
relating to the development and application of the System Data File .

1. System Data File (SDF) for the Intrasystem
Analys is Program (lAP) , Volume II , Surface

Geometry , Atlantic Research Corp., RVADC

Contract F30602-77-C-0126 , December 1979.

2. User Manual for the IEMCAP Translator.
Atlantic Research Corp., I~ADC Contract V

F30602-77-C-0126 , March 1979.

3. User Manual for the System File Handler.
Atlantic Research Corp., RADC Contract
F30602-77-C-0106 , June 1979.

4. Intrasystein Electromagnetic Coiapatibility
Analysis Program , Vols. I and II , McDonnell
Aircraft Corp., RADC-TR-74-342 , RADC Contract

-

V 
F30602-72-C-0277 , December 1974, AD A008526 and AD A008527.

Note: Vol. 1: User’s Manual Engineering Section.
Vol. II:User’s Manual Usage Section .
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8.0 BU 1LD ING A SYSTEM DATA F ILE

The bu i ld in g of a SDF involve s load ing the a tt r ibu te
values according to a log ica l , sequential order into the SFH .
The precise ordering of the attribute values , and the charac ter
type and field size of each value must conform to those specified

by the schema and the corresponding Input Data Format Table (IDFT)

f or the SDF . The SFH already con tains wi thin its f i l es the
schema and IDFT for the SDF. The IDFT defines explicitly how the

att r ibute valu es mus t be en tere d on ea ch input da ta card to the
SF1-I . The comp lete loading procedure is described in the User

Manual for the SF11.

It should be emphas ized that a gr eat deal of care mus t
be given to data preparation prior to loading the data onto the

file. The usefulness of a SDF depends not only on data accuracy

but also on the completeness and correct organization of all data

within the hierarchical structure of the file.

A suggested ordering of the tasks required for data

pr epara tion dur ing the bu ilding of a SDF is g iven in Table 7 .

Da ta coll ection requires a thoroug h und ers tandin g of the
definitions of all attributes of the file . For the surface geo-

me try da ta it is imper at ive tha t the sur face  def in i tion be accom-
plish ed properl y so as to mee t spec if ic accuracy requ iremen ts.
A de tai led descr iption of the surface ge ome try me thodology is
given in System Data File for LAP , Volume II , Surface Geometry .

Since the electr ical data are pr imari ly patterned af ter the or gan i-
zation and definitions of the input parameters used in the IEMCAP

pro gram , it is advisable that personnel building the file be know-

ledgeable of the IEMCAP input data requirements. These require-

inents are described in the IEMCAP User ’s Manua l , Vol. II. In

par t icular , all ID name s sto r ed in the f i l e  mus t no t exceed 5
charac ters , mus t con sis t onl y of a lphanum er ic chara cters , and mus t
beg in wi th an al pha charac ter.
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TABLE 7. DEVELOPMENT OF THE SYSTEM DATA FILE

1. Define boundaries of physical system .

2. Def ine  f i le  header data (sets TITLE and HEADER).

3. Define geometry .

a. Global coordinate system .

b. Geometric surface elements (set GEOMELEMENT).

c. Elemental coordinate systems (set GEOMELEMENT).

d. Types of surface representation.

e. Subelements (set SUBE LEMENT).

f . Contours , subcontours (sets STJBFCON’FOUR , SUBCONTOUR,
SURFSECT ION , and all  subsumed sets).

g. Surface zones (apertures), (set SURFZONE and all
subsumed sets) .

4. Define electrical data .

a. Subsystems (set SUBSYSTEM) .

b . Equipments (sets EQUIPMENT and CASE) .

c. Ports (set PORT and subsumed sets).

d . Antennas (sets ANTENN A and ANTELEMENT).

e. Wire bundles (set WIREBUNDLE and all subsumed sets).

f .  Wire characteristic data (set WIRETA BLE) .

5. Def ine  ID names in f i l e  (set I DSTATEMENT and all subsumed
sets).

6. Organize all data according to schema hierarchy with
multiple set occurrences (Table 1, Appendix A ) .

7. Check for data consistency (Table 6 ) .

8. Load data using System File Handler according to lOFT (User
Manua l for the SFH).
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Following data collection all data should be organized
in accordance wi th  the schema and ordered in the exact manner in
which it will be loaded onto the file. The attribute values

should f i r s t  be organized into their respective sets. The
attribute values within each set should be ordered as defined

by the schema . Next , the set s should be ordered according to the
schema wi th par t icular  attention given to the ord ering of repea t-
ing sets at various levels of the hierarchy . The log ical rela tion-
shi p among data values stored on the SDF depends on the order with
which the da ta are or igina lly loaded onto the f i l e .

Finally , af ter all the data are correc tly organ ized a V

thorough check should be made of the comple tene ss and consis tency
of certain aspects of the data. Some sets contain one or more

attributes which indicate the existence and/or type of data of

another set . Also , many of the attr ibu tes are ID names wh ich
serve as pointers to the same names in other sets. It is impera-

tive that all such cross-references are valid and consistent

throughout the file (see Section 6.0).

V 
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II.
APPENDIX A

SCHEMA FOR SYSTEM DATA FILE
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gure 3. Schema of SDF , Parallel fo rma t .
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