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FOREWORD 

This is the third report in the Data Reduction Program Documenta- 

tion series.   It is dated according to the date of completion of the documentation.   No 

implication is made that this program will not subsequently be modified, amended, or 

superseded:   on the contrary,  the history of radar data processing is one of continuous 

evolution of techniques, and it is unrealistic to assume that steady-state has been 

reached.   The PA-229 series is being published for the convenience of interested 

parties, and Lincoln assumes no responsibility for the correctness of the information 

presented, nor for its currency. 

The preparation of reports in this series is under the Editorship of Charles R. 

Bemdtson of Lincoln, and of D. Nessman and R. French of Philco-Ford Corporation. 

Inquiries,  suggestions, corrections, criticisms, and requests for additional copies 

should be directed to C. R. Bemdtson. 

The principal contributor to this report was J. R. Cornelius (Philco-Ford). 

Due to the intricate, evolutionary manner in which the programs came into being, the 

editors regret that it is in general impossible to give due credit to all -- mathematicians 

or radar analysts or programmers -- who contributed to the definition and writing of 

the programs. 

/ 

(/&/ UC^/Uwtftfj 
Alan A. Gromet/tein 
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ALREAD 

I- PURPOSE AND UTILIZATION 

A. Source of Data 

ALTAIR1 

B. Data Input 

ALTAIR Transcription Tape 

•Description 

The ALTAIR   transcription tape is written in a variable record length 

format.   Subroutine ALREAD is designed to process transcription tape records and 

extract data necessary to run several programs.    It checks for errors, performs 

computations, and stores the values for the calling program. 

ALREAD is called by the following program^NALTOAK rPA-229-2); 

AL TAP (PA-229-4);  ALT10 (PA-229-5); ALTFENCE (PA-229-6)-^hti ALTMOP 

(PA-229- ).   This report applies to these five programs, except for the program 

listing given in Appendix A.    This appendix applies to AL TAP, ALT1Ü, and ALTFENCE. 

The reports for ALTOAK and ALTMOP contain listings for the version of ALREAD us- 

ed by each. 

D. Output 

1. A listing of error messages. 

2. A listing of format and calibration records found by Subroutine 

THEAD and stored in common. 

3. Additional output.   See calling programs. 
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II. DESCRIPTION 

ALREAD processes data from the ALTAIR transcription tape,  one physical 

record at a time.    The data is retrieved from the tape by a call to BREAD, an assem- 
2 

bier language routine which reads the tape at a rate of one record per call.     ALREAD 

also calls THEAD, a Fortran routine which, through BREAD, reads the calibration 

records from the tape,  initializes data, and sets up required format tables.   ALREAD 

will return T, Alt, R,* CADJ, Az** and El** for a maximum of 300 consecutive 

pulses.   It also returns RCS data for each pulse and gate. 

A call is made to THEAD and data initialization takes place.    Vital format 

tables are tested and, if any are missing, an error message is printed and a return to 

the calling program made.   If all tables are found, the lift-off time     is "npacked and 

stored.   Successive calls to BREAD are made until the record containing the start time 

is found.   This record is unpacked and vital data are tested and stored for use in com- 

putations of T,  CADJ, RCS, or for direct passage to the calling program. 

Data gathering begins at the first pulse whose time ^ the start time.    It stops 

at the first pulse whose time ^ the stop time, or when data for the maximum number of 

pulses has been gathered, whichever occurs first.   If a maximum of points are collected 

before TPLS s the stop time, a code indicates to the calling program that the stop time 

condition is unsatisfied.   The calling program will process this data before recalling 

ALREAD. 

*R =R      + R (t -t ) 
0 0 

R and  R       are R and R at the first pulse  in the minor cycle 
'o 0 

t is the time of the pulse 
tn   is the time of the first pulse in the minor cycle 

«"»The value closest to t in the major cycle containing the pulse is used. 
"''If lift-off time is not present,  it is set equal to zero. 



Pulse times (TPLS) are computed by the formula: 

TPLJ5=TREC+(Pulsen -1>/PRF 

where 

TREC iS the Cime of the i[rst pulse in the rnaJ01" cycle 

Pulse ^ is the nth pulse in the major cycle. 

RCS is computed as follows: 

RCS = Amplitudd"    +  CADJ 

where 

CADJ = Calibration constant** - Power - 10 « (sensitivity bit)^ + 

attenuation + 40 * (log R) 

Note that Power and R are used in counts in this computation. 

s;!Amplitude is obtained by indexing the appropriate calibration record (FMAMP1 to 
FMAMP6)1   with the amplitude values obtained in FMTRSP, Item 1. 
^Found in Calibration Record FMXSEC. 
"Toiind in FMTRAMA, Item 6.1 
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III. OPERATION 

Input 

Call statements for ALREAD, since they vary from program to pro 

gram, are given in the programs which utilize it. 

Definitions of input parameters: 

TSTART Start time of processing (GMT total seconds) 

TSTOP End time of processing (GMT total seconds) 

INT ARG Target no. to be processed 

INPAT* Sampling pattern in which initial gate is located 

IPOL Data channel:   1 = LC; 2 = RC; 
3 ^ Az error; 4 = El error 

NOPHA Type of data:   1 = RCS only; 2 = Phase and RGB 

NRG Number of range gates to be processed 

ISTGAT** Location within INPAT of initial gate 

B. Input and Output Parameters 

NPTS Output:   Number of pulses of data returned 

NEWPAS 
ft 

Input:   Must be initialized by calling program 
before each call to ALREAD * 

Cycle and error pointer (see error returns and 
switch settings) 

Output 

1.     Output Parameters 

TLIFT Lift-off time (GMT total seconds) 

:: Also called IPAT. 
**Also called ISO or ING. 

"^Set to zero for first call.   Set to number of saved points for all subsecuent calls. 
^ ^ Also called IAGAIN. 

^-y"-^  ■'■■'  ■> ''■"'"•"^^'gfgBi 
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DFPG Frequency and Polarization (e.g.  VHP LC) 

NFP Frequency code:   1 = VHP;   2 = UHP 

Stored in Common 

TIMES Pulse times (GMT total seconds) 

XSPHA RCS and Phase for each pulse and gate 

RANGKM B 

ALSAV* Alt 

ELSAV El (rad) 

1RGA Range gate array associated with XSPHA 

NPPG Frequency code:   1 = VHF;   2 = ÜHF 

CADJ** Adjusted calibration constant 

AZI Az (rad) 

ELE El (rad) 

FSIG RCS     (m) for each pulse and gate 

IPHASE Phase for each pulse and gate 

DOPM Range rate (km/s) 

PRD PRE 

IPOL Data channels wanted 

NPOL Number of data channels used 

2.     Error Returns and/or Switch Settings 

NEWPAS = 0 Indicates that re-entry to ALREAD is not desirable 
either because TSTOP has been reached or because 
a fatal error has occurred.   (See below) 

a. "THEAD has defaulted - run aborted" 
b. "At time = (12345. o789) Target (00) is not on the tape. 

targets available are (00, 00, 00, 00, 00)" 
c. "Either Polarization or pattern chosen is not available" 

Valid only for first pulse of minor cycle.       it is repeated for subsequent pulses. 
^ Also called CALOUT. 



NEWPAS■1 

NEWPAS = 44 

NEWPAS = 55 

NEWPAS = 66 

NEWPAS = 99 

Indicates a tape has been rewound. 

Indicates that an ALTAIR data end-of-file 
record has been read from the tape.   A message 
is printed by ALREAD.    "End-of-file- encoun- 
tered on input tape after time 02345. 6789)" 

Indicates that a vital format table is missing; 
processing muat stop.    A message identifying 
the table is printed.    "Format table (NAME) was 
not found - run aborted" 

Indicates that an amplitude or phase table for a 
requested polarization is missing. A message 
identifying the table is printed. 

Indicates that the maximum number of points per 
call have been stored but that TSTOP has not 
been reached> 

3. ALREAD-generated error messages and accompaiwiny switch 
setting. 

a. 

b. 

c. 

"At time (12345.6789), minor cycle (0), something is 
screwed up NBP* = (01234).   It should be (43210)" 
NEWPAS is not set.   ALREAD will continue by skipping 
data in current record, and calling BREAD for next 
record. 

"NPLS = (00)   Minor cycle (0), (0) minor cycles" 
A test for a value of NPLS ^0.   Same action as in a. 

"At time (12345. 6789) R - (12345. 678900)" 
A test for a value of R ^0.   If this occurs, R is set to 
1.0 and processing continues. 

:!NBP is number of bits per pulse and is coded on the tape.      It is also computed 
If the two values are not identical, some pointers are wrong and the data may'be 
faulty. ' 



IV. PROGRAM LIMITATIONS 

NRG < 120 (30 for ALTMOP and ALTQAK) 

NPTS per call S 300 for RCS data (NOPHA = 1) 
S 150 for RCS and phase data (NOPHA - 2) 



V. 
PROGRAMMING 

A. AL READ 

A program listing and a flow diagram for ALREAD are given in Ap- 

pendices A and B. 

ALREAD calls the following subroutines: 

B. THEAD (see Appendices C and D). 

THEAD is used to process calibration and format records which 

are recorded before the data records on tho ALTAIR transcription tape.   THEAD lists 

format and calibration records named in the common statement.   These are stored and 

unpacked for later use by the mam processing program.   A sample THEAD output is 

given in Appendix E. 

The minimum size needed for the item array may be calculated 

by the following equation: 

Item size = 6 * (Total number of items stored) + (6 * 13Ü) 

Calling Sequence: 

Call THEAD (NEWPAS, *) 

NEW?AS      =   Tape processing status; integer variable. 

0 =   Initial p^ss thru tape; key calibration and format 
records stored and unpacked. 

1 =   Tape has been rewound; skip calibration and 
format records but call BREADS to reinitialize 
parameters if data record processing is to 
continue in main program. 

*      =   A return point specified by a statement number 
in the calling program.   Used for aborting job 
by main program if wrong tape is mounted. 

THEAD calls the following subroutines: 

BREADS (entries BREADS and BREAD); HDRR (entries HDRR and 

NAMET); and FORM.2  THEAD also calls WHICHV, a 360-system subroutine 

indicating whether a job is being run under the time-sharing (CMS) or Batch (OS) 

systems. 

8 
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C. GMTUPK (s(^ Appendix F) 

GMTUPK is a routine to unpack GMT from the tape.   The call is 

GMTUPK (TIME). 

GMTUPK input, which is stored in common, is two packed data 

words, one containing h, min, s, and the other word containing decimal fractions of a 

second (GMT). 

The output (TIME) is GMT total seconds, .md is contained in the call 

statement. 

D. GET and IGET 
2 

GET and IGET are entries to subroutine GETS. 

These routines will locate any data item, unpack it, and interpret 

it according to the information in the format table.   They will return the item as a 

binary integer (in the case of IGET) or as a floating point number (in the case of GET). 

GET (or IGET) requires three arguments: 

GET (Format, Base, Item) 

Format Relevant format table address 

Base Base address of data block desired 

Item Specific item number 

E. BREAD 

An entry to subroutine BREADS used to read data records from 
2 

the ALT AIR tapes. 

REFERENCES 

1. "ALTAIR Data User's Manual",  LM-97,  Lincoln Laboratory,  M.I.T. 
(to be published),  UNCLASSIFIED. 

2. "Data Reduction Program Documentation, ALTAIR Tape Read Package, 
(Effective: April 1970)", PA-229-1, Lincoln Laboratory, M.I.T. 
(17 Mar-,h 1971), UNCLASSIFIED. 



COMMON SYMBOLS AND ABBREVIATIONS 

(The units given for certain quantities are the units commonly used for those 
quantities, unless otherwise noted.) 

ADT ALCOR Data Tape 
Alt Altitude (km)                                                                                                                          % 

APS Average Pulse Shape 
ARS ALTAIR Recording System 
Avg Average, Averaging 
Az Azimuth (deg) 

CAÜJ Adjusted Calibration Constant (db) 
C-band ALCOR frequency,   5664 MHz (NB) and 5667 MHz (WB) 

El Elevation (deg) 
EOF End of File 

GMT Greenwich Mean Time 

h Hours 
Hz Hertz 

in Inches 

LC Left Circular Polarization 

min Minutes 

NB Narrow Band 
NRTPOD Non-real Time Precision Orbit Determination Program 

POD Project PRESS Operation and Data Summary Report 
Phase Presented in deg 
PRF Pulse Repetition Frequency (pps) 
PRI Pulse Repetition Interval (s) 
pps Pulses per second 
pts Points 

10 



*:m 

R Range (km) 
R Range Rate (km/s) 
rad Radians 
RC Right Circular Polarization 
RCS Radar Cross Section (dbsm) 

s Seconds 
SD Standard Deviation of Wake Velocity 

w 

T Time 
TAL Time After Launch (s) 

UHF ALTAIR Frequency; 415 MHz 

V Velocity 
V, Doppler Velocity 

V 7 Mean Wake Velocity 

VHF ALTAIR Frequency; 155. 5 MHz 

WB Wide Band 

0 Total Off-axis Angle (deg) 
\ Wavelength 
* Denotes Multiplication 

11 



FLOW DIAGRAM SYMBOLS 

PROCESS. ANNoiATION 

DKUSION 

CD i I;KM!NAI()R 

NAMI 

SUBROUTINE:  where NAMI-: is th« entry 
call intu the subrnutine 

0 

CONNECTOR;     where P specifies a pagl in the 
flow diagram, anil L ilesignates 
a statement number In the pruKram 
listing or a reference point In the 
flow diagram 

CONNECTOR: where X Implies a continuation 
of the diagram to the next page 

INPUT/OUTPUT OPERATION 

MAGNETIC 1 AIM- 

PUNCHED t 

DISK 

12 
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■10 

10 0 

120 
1140 

APPENDIX A 

SUBROUTir-JE ALREAD PROGRAM LISTING 

StIBFOUTINE   »LREAD(TST»PT,T.ST0P,TLTPT,IMTAFG,INPAT,IP01,N0PHA,NPTS, 
1DFPr.,NKWPAS, NRG, ISTGAT) 

DIMENSION   ALT (5) , A MT (1 .S) , AZ (6) ,CALCOB(19) ,DFPG(2) , EL (6) , IHD (1 3) , 
1IMT(5) ,INf;ATF(S,3) ,IPRIOR(5) ,ISENS (6) ,ISLIDE(5,3) ,ISP*C(5,3) , 
2ITÄRDT(S,3,1) , IT ARC (5) ,T«AVE(6) ,LOC(5f 3,«) .NODE (5,1) ,NBX(2) , 
1MnnDES(S,3) ,NPTEST(2) ,NSAnP(5,3) ,NSAnPT(5) ,POL{l|) .POWER (6) , 
an AD (6,S) , RANGE(S) .TYPE(2) ,VEL(S) ,IPPAR(22) 

COMICN/TREAC/LN.lFLG.TRTRHC.FnTRHD.FMTRnA.FflTRTG.PHrHfll.PITRSP. 
IFMXSEC.FMARSG.PnRRII.FMGLOT.FMCHAP.FMBSnr.FnASLP.FNAnP (6) ,FI1PHA{6) 
2,mME(2S) ,NT(2i4) ,IX(2i4) .TAnP(12B,6) ,TPH(128.6) ,ITEM(2000) 

COMICN/TTMCOH/IHMS.IFS 
COMMCN/RDCOMT/TIMES (300),XSPHA (1 20.300).RANGK«(300) ,ALSAV(300) , 

IIPGA (120),NPPG 
ECU! I VALENCE   (IHD(1) .IDREC) , (IHD (2) ,LREC), (IHD (3) . ITGTHI) . 

1 (IHD (14) ,TTGTH2) , (IHC(5), IFPG) . (IHD (6) ,IPRI). (IHD (7) , NBLRD» , 
2 (IHD (9) ,MACYBA), (IHC(9) .NT ARG) , (IHD (10) .KTDBA) . (IHD (11) .HMINOR) , 
^ (IHD (12) .MICYflA) , (IHD(13) .LMICY) .(IPPAR(I) .FUTRHD) . 
,-(PAD(1, 1) ,POWFR(1) ),(RAD(1.2),AZ(1)), (RAD (1.3) ,EL(1)) . 
S (TT A ROT (1.1.1) .NODE(1. 1)) , (ITARDT ( 1, 1, 2) ,ISPAC(1,1)) , 
MTTARDTP.I.I) .NSAMP(I.I) ) , (I!1T( 1) , IGCHG) . (IHT(2) .IGA1M) . 
7(IMT(3) ,NPLS) , (IMT(a) .ISCBA) , (II1T(5) . NBP) , (AUT (1 , 1) . RAMGE ( 1) ) . 
« (AMT(1.2) ,VEL(1)) . (AHT(1,3) , ALT(1)) 
DATA PCON,RKM,VKM/1.0E6,1.87 3703E-3.«.4672E-«/ 
DATA   POI/'LC     RC      AZ      EL      •/ 
CATA   TYPE/'VHF-tlriE-'/ 
DATA   NET,NPTEST/0.1.300,150/ 
DOUBLE   PRECISION   DRANG . FINTI M, PPG, GflTIlE, PRF,T IN E (6) ,T IMES, T IMOL D, 

1TLTFT,TSTART,TSTOP 
INTEGFR*2   ITEM 
TF(NEWOAS.GT.2)GO   TO   2000 
IF(NPr..GT.120) NRG=120 
G»'TinE=TSTART-1, 0 
NPTS^O 
TTVC=0.0 
NTERR=0 
CALL  THEAC (NEWPAS,e9960) 
DO   60   1^1,6 
IF(IFPAR (1) .GT.O)GO   TO   60 
HPITE(6,U0) NAME(l) 
FORMAT(,    POfMAT   TABLE    '.AU.'   «AS   NCT   POOND   -   RUN   ABORTED.') 
NFWPAS = ?,i 
RETUBN 
CONTINDE 
DO   ICO   1=2,19 
CAI.CON(I) =GET(FMXSFC.IBTRHD.I) 
CONTINUE 
TLTFT=0.0 
ITL=IGET (FMGLOT,IPTRHD. 1) 
TF(ITL.NE.2)GO   TO   lUO 
IHMS=TGFT(PHGLOT,IBTRHD,2) 
TFS^IGET (FMGLOT, IETRHD, 3) 
CALL   GHTUPK (TUFT) 
GO   TO   140 
CALL   BREAD(I) 

IHD (1) = IGRT(FMTRHD,IDTRHD, 1) 

13 
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0) .AND. (NTDBÄ.EQ.O) )r,0   TO   120 

GT.0.01) .AND. (NTDBA. NE.0)> GC   TO   240 

IF( (IDREC.LT.127) .AND.(IPIG.NE. 3)) GO  TO   180 
WPITE(6,160)GaTIHE 

160 FORHATC    END   OF   FILE   ENCOUNTERED  ON   INPDT  TAPE   AFTER   TIPIE    ,,t,12,,U) 
VFWPAS=4U 
HETUFN 

1R0        IF (1CREC.NE.2) GO  TO   120 
TinOI.D=GnTIl1F 
DO   2C0   1 = 2,1.1 
THD |I) = IGET(F!I1TRHD, IBTRRD,!) 

200        CPNTINUF 
IHnS = ir,ET(FnTRHD,lBTRHD,1«) 
IFS=TGET(FnTRHDfTETRBD,15) 
CALL   GHTUPK(GnTTnE) 
IF(GnTTME.TT.(TSTART-0.20))GC   TO   120 
IF( (GHTIIE.GT.TinOLD) .AND. (ÜACYBA.BQ 
NCONT-0 
TF{ ( (DABS (TinOL^-GflTinE) ) 
IF(NTERR.NE.O) GO   TO   120 
NCONT=1 
GO   TO   1200 

24Ü NCHAN=IFPG*IPOL 
IF (IFPG.EQ.1) NCHAN=NCHAN»3 
MFPG=TFPG+1 
DPPG (1) =TYPE(NFPG) 
DO   280   I=1,NOPHA 
INDHX=(T- 1)*6+NCHAN*12 
IF(IFPAR(INDEX).NE.O)GO   TO   280 
HPITE (6,1*0) NAHE (INDEX) 
NE»PAS=66 
RFTfJRN 

280 CONTINUE 
FINTin^GFITKIE 
TIHOT.D=GnTI1E 
DO   300   1=1,5 
NSAMPT (I)=0 

300        CONTINUE 
PPF=FCON/FLOAT(IPRI) 
TINK=1./PRF 
IF(NBLRD.EQ.0)GO   TO   600 
DO   500   I=1,NBLRD 
IBTR1A=IBTRHD*»1ACYBA+2U*(I-1) 
DO   UCO   K=1,3 
RAD (I,K)=GET(F»1THHA,IBTRnA,K) 

400        CONTINUE 
IHHS = IGET(F!1TRHA,IBTRnA,«) 
IFS=IGET (FnTRBA,IBTFnA,5) 
CALL   GP!TUPK(TTHE(I)) 
ISENS(I)=IGFT(FnTRnA,IBTHnA,6) 
IWAVE(I) -IGFT(FnTR(1A,IETBHA,7) 
IF(THAVE(I) .E0.4) IWAVE(I) = 3 
IF(TWAVE (I) .GT.3)IWAVE(I) =0 

500        CONTINUE 
KONGET=3*(NCRAN-1) ♦IHAVE(I)♦! 
CALADD=CALC0N(KONGET) -POWER ( 1) - FLOAT ( 1 0*ISENS (1) ) 

600 IF(NTARG.EQ.0)GO   TO   120 

14 
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ITPIK=n 
NBPTST=0 
DO   q00   T=1,NTARG 
IPTRTG = IBTRHD«-NTDBA + 12* (1-1) 
TTARG(I) =IGET(FnTRTG,IBTBTG, 1) 
IPRIOR (I) =IGET (rnTRTG,IETBTG,2) 
NK=1 
DO   800   K=1,3 
IK= Nl!*1 
NK=IK+2 
DO   7C0   L=1,3 
ITÄPDT (I,K,L)=IGET(FnTBTii,lBTRTGfL*IK) 

700        CCNTINDE 
IF(ISPAC (1,1) .EQ.25I») ISPAC (I ,K) =-1 
ISPAC(I,K)=2**(ISPAC(I,K)*(IEX(NFPG)) 
TF(ISPAC (r,K) .EQ.0)ISPAC(I,K) = 1 
NSAIPT(r) =NSAnPT(t)*NSABP(I,l<;{ 
NHODES (1, K) ^0 
DO   780   L=1,a 
LOC(I,K,L)=0 
HOD0>1 = 1OD(nODE(I,K) ,2) 
rF(HODnn. E2.0) GO  TO   760 
NriODES {I,K) =NnODES(I,K) ♦! 
LOC(I,K,L)=NHODES(I,K) 

7fi0        lODE (I,K)=HODF.(r,K)/2 
780        CONTINUE 

TSlirE(I,K)=2*NSAnP(I,K)*NnODES (I,K) 
»*BPTST=NBPTST*IStIDH(IrK) 

800        CONTINUE 
DO   P20   J=1,3 
INGATE(T, J)=IGET(rnTHTG,lBTRTG,J*11) 

820        CONTINUE 
IF(ITARG(I) .E0.INTABG) ITPIK=I 

900        CONTINUE 
NPPTST=NBPTST-HOP(NBPTST,6) 
NTERR=0 
IF(ITPIK.GT.0)GO  TO  9fi0 
WRITE (6,920)GmPE,INTARG, (ITARG (I) ,I=1,NTARG) 

920        PORMATC      AT   TINE   =   ».P^.l»,'   TARGET   ',12, •   IS   NOT   ON   THE   TAPE,   TA 
1RGETS   AVAILABLE   ABE   ',513) 

IBTRni=IBTRHDt,1ICTBA 
NPP=IGET(PnTRni,IBTRHIf5) 
IF(NEP.EQ.NEPIST)GO   TO   10000 
NTEFB=1 
GO   TO   120 

960        IF(LCC(ITPIK,INPAT,IPOL).GT.OjGO  TO   1020 
WPITE(6,1000) 

1000      FOPHATC    EITHEH   POIAFI ZA^TCN   OR   PATTERN  CHOSEN   IS   NOT   AVAILABLE«) 
GO   TO   10000 

1020      IFaSTGAT.GT.N3ABP(ITPIIt,INPAT)) ISTGAT=1 
TF(ISTGAT.LT.1)ISTGAT=1 
NSTEST=NSAnP(ITPIK,INPAT)-ISTGAT*1 
NSTTA,,,= I3TGAT 
TPAT=TVPAT 
1 = 1 
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10U0      IPG»(I)*ING»TE(ITPIK,IPAT)♦(NSTGAT-1)♦ISPAC(ITPIK,IPAT) 
NSTRÄT=1 

1060      rF(I.GE.NRr,)RO   TO   1100 
IF( \I+1) .GT.NSTEST)GO   TO   1080 
1=1+1 
IPGA (I)=IRGA (T-1)+ISPAC(ITPIKfIPAT) 
GO   TO   1C6 0 

1080      IPAT=TPÄT*1 
rF(IPAT.GT.3)G0   TO   1100 
IF(NSAnP(ITPrK,IPAT).LE.0)GO  TO   1080 
NSTE.ST=NSTEST + NSAf1P(ITPIK, IP AT) 
T = IO 
IFCI.IE.N9G)GO  TO   10U0 
1=1-1 

1100      IPÄT=TNPAT 
NR&=I 
DFPG (2) =POL(TPOL) 

1200  TBTRnl=IBTRHD**ICYEA 
DO 2200 nTN=1,N»lINOF 
IF(f1IN.lE. 1)GO TO 1220 
rPTRP1I = IETRf!I*LniCT-»NPLS*NBP 

1220      DO   1240   1=1,5 
inT{I)=IGET(FnTRni,IBTRni,I) 

12140      CONTINtIF 
IF (NBP. EQ.NBPTST)GO  TO   1290 
HPITE(6, 1260)G1TIHE,KI»I,NBP,NBPTST 

1260      PORflATC    AT   TIHE   =   •,F10.«,',   HIHOB   CYCLE   '.II,'   SOUBTHING   IS   SCHE 
1WFD   !IF   NBP   =   ,,I5f

,    IT   SHOULD   BE   ',1«,'   -   SHOOT   HARTOGBHSIS') 
GO   TO   1330 

12B0      IF(NPIS.GR. 1)GO   TO   13U0 
HRTTE(6,1320)NPLS,HIN,NBINOF 

1320      FORIATC    NPLS   =   ', 12, 3X, «HINOR   CYCLE   »,11,31,11,«   I1INOR   CYCLES«) 
1130      GnTinE=GnTI1E+TINC 

GO  TO   120 
1340      TTNC=FLOAT(NPLS)/PRF 

DO    1500   L=1,NTARG 
IBTnm = IETBni+(L-1)*12 
DO   1U00   T=1,3 
APIT(L,I)=GET(FnTRni,IBTHBT,I*5) 

1400      CONTINUE 
VFL (I)=VEL(l)*Virn 

1500     CONTINUE 
IBTRHT=IBTRni*(ITPIK-1) «12 
ISDREI = IGET (FnTRm.lBTRnT,«») 
NSDUfl = NSA,1PT(ITPTK) 
IF(NRG.LT.NSrnn) NSDU

,B = NRG 
DPANG=RANGE(ITPir) 
IF(DRANG.GT.0.0)GO   TO   1560 
WRITE(6, 1540)GBTIHE,DRANG 

1540      FORNATC       AT   TINE  =   ',P15.4,«   THE   RANGE   =   ',1PE20.6) 
DPANG=1.0 

1560      DPANG = 4C.*DLOG10 (DRANG) 
CAMB= DRANG*FLOAT (1GAIN) »CALADD 
DO   2000   1 = 1,NPLS 
1F( (flIN.GT.1) .OR. (I.GT.1)) FINTin=PlNTin*TTKK 



IF{TSTART.GT.PlNTin)GO  TO   2000 
NFTS=SPTS+1 
ir(NPTS.GT.1)GO   TO   1600 

ISflO     TinEE(NPTS)=FIMTIH 
GO  TO   1620 

1600      IF( (I.EO. 1) .»'lO. {HTN.EQ. 1) . AND. (NCONT.E0.0)) GO   TO   1580 
TinES(NPTS) =TinES(NPTS-1) ♦TIHK 

16 20      RANGKn(NPTS) =F ANG J (ITPIK) ♦RltB*VEL (ITPIK) ♦ C7I«FS(NPTS) -PINTIfl) 
AISAV (NPTS)=ALT(ITP1K) 
ir;AnPT = IBTRHD*ISDnA^ ISDBEl» (1-1) ♦NBP 
NSTEST=NSAnP{ITPTR.1NPAT)-ISTGAT*1 
IAO=0 
IF(INt'AT.RQ. 1)G0   TO   16f)0 
JST=rNPAT-1 
DO   1660   J=1,JST 
lAa=TAD + ISLIDE (ITPIK,J) 

1660     COHTINOE 
16fl0      l=ISTGAT-1 

DO    IROO   K=1,NRG 
L=L*-1 
IF(K.LE.NSTEST)G0 TO 1700 
IAD=IAD + ISl.ID^ (ITPIK,IPAT) 
IPAT=1PAT*1 
NSTEST=NSTEST»NSAF1P(ITPIK,IPAT) 
L=1 
rPrK = lSAI1PT + IAD*2* (LOC(rTPIK,IPAT,IPOL) -UHHODES (ITPIK,IPAT) 

1*(T-1)) 
IAnF=IGET (FUTRSP.IPIK, 1) 
IF((IAMP.L7. 1).OR. (lAHP.GT.128) ) IAHP=1 
XSPHA (K,NPlS)=TAnP(IAnP,ISCHA»)*CALIB 
TF(NnPHA.EO.1)GO   TO   1800 
IPHA=IGET (FHTSSP,IPIK, 2) 
IF((IPHA.GE.O) .AND. (IPHA.1E.127) )GO   TO   1760 
XSPHA(K,NPTS*150)=0.0 
GO   TO   180 0 
XSPHA {K,NPTS+ISO) =TPH (IPHA+I ,NCHAN) 
CONTINtlE 
IPAT=INPAT 
IF{TSTOP.LT.TTI1ES{NPTS))GO   TO   10000 
IF(NPTS.LT.NPTEST(NOPnA)) GO   TO   2000 
NEHPAS=99 
RETURN 

2000      CONTINUE 
2200     COKTINOR 

r,0   TO   120 
9960      HRITE(6,99aO) 
9980      FCaRATC      THEAD   HAS   DEFADLTED   -   RUN   ABORTED.') 
1000J   NESPAS=0 

RETURN 
END 

1700 

1720 
17U0 

1760 
1800 

\ 
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APPENDIX C 

SUBROUTINE THEAD PROGRAM LISTING 

SUBROÖTIME THEAD (NEHPAS,*) VERSION 3/15/71 
INTEGERS  TTEH 
COnnCN/TREAC/lN.IPLG, IADD,ICATFB (24) f NAflE (25) ,NI(2i») ,IX(24) , 

ITAHP (128,6),TPH(128,fi) ,ITEn(2000) 
DIMENSION   IBUF(2048,2) ,IBÜP1 (2048) ,IB0P2(20 48) ,ICAHR(8) »HAFIEX (25) , 

ITEHCI) 
EOOJ VALENCE   (IBOFI (1) , IBOF (1 , 1) ) , (IBUF2 (1) , IBOF (1,2)) 
EQUHf ALENCE (TTEN (1) ,TEH (1) ) 
DATA   NAnEX/'TRHD'.'TRHA'^TRTG'.'TRM'.'TRSP'.'XSEC , • ARSG« , • RR11 • 

1,'GLOT'.'CHAP'.'BSnC« .'ASIP«.«AnPI','AnP2• , 'ABPJ• , •AdPU', •AnP5', 
2«AHP6«,'PHA1',«PHA2,,'PHA3,f

,PHA4«f'PHAS'.'PHAe'.'HDBD'/ 
DATA   1AX/8192/,IT/1/ 
DATA icns/'cns v 
IF(NEWPAS.NE.O)GO   TO   40 
CALL   HHICHV (ID) 
IOUT=6 
TF(IC.EO.ICnS) IOtJT=8 
NREC=0 
LN=1 
DO   20   1=1,24 
ICATFH(I)=0 
NAHEd) =MAnEX(I) 
NT(I)=0 
IX (I)=0 
CONTINUE 
ICATFfl(10)=1 
NABE(25) = HAI1EX (25) 
CALL   BREADS(LN,IBOF1,IBOF2,NAX,IFL,INDX,LEM,IFLG,IADD) 
CALL   BREAD(LN) 
IF(NEWPAS.NB.O) RETUBN 
NREC=NREC+1 
IF(IFLG.EQ.2)G0 TO 380 
IF(IFLG.EQ.3.AMD.IT.EQ.1)G0 TO 60 
IF(IFLG.EC. 3)GO TO 480 
IF((TBÜF(1,INDX)/16777216) .EQ.2)GO TO 480 
CALL NAHETdADD,NAKED) 
IF(NAHED.EQ.HAnEX(25)) GO TO 100 
MPITE (IOUT,flO) NABED 
FOR1AT(1X,A4,'  FCOHD») 
DO 120 1=1,25 
IF(NAMED.EQ.NAnEX(I)) GO TO 140 
CONTINUE 
GO TO 60 
IF(NAHED.EQ,NAnEX (10) )GO TO 60 
CALL FORM (lADD.ITEB (IT) ,IB, NAI!ED,NTEn,6260) 
IF(HAHED.EQ.NANEX(25))GO TO 420 
DO 160 1=1,12 
IF(NAnE(I).EQ.NAnED)GO TO 220 
CONTINUE 
DO 180 J=13,18 
I=J-12 
IF(NAnE(J).EC.NAnFD)GO TO 300 
CONTINUE 
DO 200 J=19,24 
T=J-18 

' 
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IF (NAHE (J) .F.Q. NAKED) GO TC 3UO 
200   CONTIHOE 

GO TO 6 0 
720   ICATFH(I)=IB 

HPITE(IOÜT,2aO)NABED.NTEB 
2U0        FORHATC    PORn»T=' , A«, •      STORED   IN   COHflON     HTEn=,,II4) 

17 {I)=IT 
NI(I)=NlEn 
IT=IT*6»NTEn 
GO  TO  60 

260        WFITE(6,280)NAnBD,NTEn 
2R0        FORMATC    NAHE   =   «Al»,« NTEH  =,lSf«   »ERBOS*   FORMAT  TAELE   LlfllTED   T 

10  700   ITEMS   OR   FOFNAT   TAELE   HAS   0   LENGTH') 
GO   TO   480 

100        JT = n 
ICATFÜ(J)=IB 
DO   320   J=1r127 
JT=JT*6 
TAUP (J,I)=TEB((JT*5)/2) 

320        CONTINUE 
GO   TO   6 0 

3U0        JT=IT 
ICATFfl(J)=IB 
DO   360   J=1,128 
JT=JT+6 
TPH {J,I)=TEM((JT*S)/2) 

360        CONTINUE 
GO  TC   6C 

380 HPITE(IOÜT,'IOO) NFEC 
400 FORMATC    PARITT   ERPOP   REATING   FORMAT   PKCOBD'.Iö) 

GO   TO   60 
420        C'.ll   HDRR(IADD,ITtP,IDABH) 

WT.ITE {IOUT,4aO)ITTP 
440        FORMATC    TYPE   »,12) 

IF((ITYP.EC.1)-OR.(ITTP.EQ.2))GO  TO   60 
WPITE(6,460) 

460        FORMATC    TAPE   NOT   TRANSCRIPTION  TAPE   JOB  TERBINAT!1:   BT   THEAD') 
RFTUFN    1 

480        DO   ':20   1=1,24 
TF{ICATFM (1) .EQ.O) WRITE(ICÜT,500)NABEX(I) 

500   FORMATOX^a,' NOT FOJND') 
520   CONTINUE 

WPITE(6,540) 
540   FORMATC THBAD CONPIETE«) 

RETUFN 
END 
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APPENDIX E 
SUBROUTINE THEAD OUTPUT 

YUPL      FCUNC 
GLOT     FOUNO 
FnPVAT=GLOT      STORED   IN   CCWMON     NTEM= 7 
TRHC      FrU\C 
FnRVAT=TRHO      £TCRED   IN   ttPPVH      NTEM=      15 
TRMA      FHIND 
FDR^^TsTRK/l     STOFEC   IN   CCNMCN      NTFM= 7 
TRTG      FGDNn 
FCPW/,T = TPTG      STORFO   IN   CDVVON      NTEM=       1A - 
TFHI      FCUNO 
FnRV/ST=TRMI      STOPEO   IN  COfMON      NTFV= q 
TRSP      FTUNC 
FORVAT = TRSP      STCREO   IN   CCft-CN      KTFM« 7 
AMPl      FPUNO 
AMP2      FfUND 
Awp^     FPUNO 
AMP^,      FOUND 
AVP5      FTUNC 
AMP6      FCUND 
RDIC      FOUND 
BSMC      FOUND 
FnpMAT=PS^C      STORED   IN  CCM^ON     NTEM      28 
AACC      FOUND 
ASLP      FOUND 
FOPMÄT = />SLP      STCPEC   IN   CCW^TN      MTEM= ^ 
PHA 1      FOUND 
PHA?      FOUNC 
PHA3      FOUNC 
PHA^i      FOUNC 
PHAS      FCUND 
PHA6      FCUND 
CHAF      FOUND 
BCAL      FOUNC 
XSEC      FOUND 
FORMAT=XSEC      STORED   IN  CCK^ON     NTFMx       19 
SCAN     FCUNC 
ARSG NCT FCUND | 
RP11 NOT FOUND »■  r 
THEAC COMPLETE 

■ 

V 
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APPENDIX F 

SUBROUTINE GMTUPK PROGRAM LISTING 

100 

200 

SI'RflCÜTINE   GnTUPK(TIHE) 
DIMENSION   SFCKUL(6,2),T(2)fLI?l(2)    ,ISHIFT(6r2) 
CnMriCN/TIMCOH/ITH(2) 
DOUBLE   PRECISION   TIBE^rTSÖFI 
CA^A  SECHnL/36000.0f3600.0,600.0,60.0,10.0,1.0,0.1,0.C 1,0.001,0.0, 

10.0,0.0/ 
DATA   ISHIFT/104ati76,fc5536,tt09*i,2 56,16,1,256,16, 1,1,1,1/ 
DATA   LIM/fi,l/ 
DO   200   J=1,2 
TSU?!«C,0 
TDIG=TTH (J) 
ILIM = LIH (.1) 
DC    ICO   I=1,ILIM 
NSLICE=IDIG/ISHIFT(I,J) 
T.SÜ!1=TSnM*FLOAT (NSLIDE) »SECMÜL (I ,.1) 
IDIG = IDIG-NSLIDE*ISHIFT |I,J) 
CONTINUE 
T(J)=TSnf1 
CONTINUE 
TIHE=T( 1) ♦T (2) 
RETOPM 
END 
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