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PREFACE 

This Western Region publication series is considered as a subset of our 
Technical Memorandum series. This series wi I I be devoted exclusively 
to the exchange of information on and documentation of computer programs 
and related subjects. This series was initiated because it did not seem 
appropriate to publish computer program papers as Technical Memoranda; 
yet, we wanted to share this type of information with a I f. Western Region 
forecasters in a systematic way. Another reason was our concern that in 
the developing AFOS-era there wil I be unnecessary and wasteful duplica
tion of effort in writing computer programs in National Weather Service 
(NWSJ. Documentation and exchange of ideas and programs envisioned in 
this series hopefully wil I reduce such duplication. We also believe 
that by pub I ishing the programming work of our forecasters, we wi I I 
stimulate others to use these programs or develop their own programs 
to take advantage of the computing capabi I ities AFOS makes available. 

' 

We solicit computer-oriented papers and computer programs from forecasters 
for us to pub! ish in this series. Simple and short programs should not be 
prejudged as unsuitable. _) 

The great potential of the AFOS-era is strongly related to local computer 
faci I ities permitting meteorologists to practice in a more scientific 
environment. It is our hope that this new series wi II help in developing 
this potential into reality. 

NOAA Western Region Computer Programs and Prob I ems NWS WRCP 

I Standard Format for Computer Series, June 1979 
2 AFOS Crop and Soil Information Report Program. Ken Mielke, July 1979 
3 Decoder for Significant Level Transmission of Raobs. John Jannuzzi, August79 
4 Precipitable Water Estimate. Elizabeth Morse, October 1979 
5 Utah-Recreational Temperature-Program, Kenneth M. Labas, November 1979 
6 Normal Maximum/Minimum Temperature ProgrCJro for MontCJna, Kenneth. Mielke,Dec,79 
7 Plotting of Ocean Wave Energy Spectral DatCJ. John R. Zimmerman, December,79 
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Plotting of Ocean Wave Energy Spectral Data 

John R. Zimmerman 
National Weather Service Forecast Office 

Seattle, Washington 

I. GENERAL INFORMATION 

A. Summary: 

B. 

Environmental Data Buoys, anchored infue ocean, sense 
meteorological and oceanographic data. This data is automatically 
relayed via satellite to the Weather Service Communications 
network, i.e., Marine, Service C, and Request/Reply teletype 
circuits. Ocean wave energy spectral data are encoded in 
collectives SXVX20 and SXVX21. Most buoy data can be used by the 
forecaster without preliminary analysis (for example, winds and 
significant wave height). However, before ocean wave energy 
spectral data can be applied by the forecaster, it must be plotted. 
If the raw encoded wave energy spectral data remains unplatted, the 
information is generally neglected and valuable data is lost. 

This paper describes two programs, SP12 and SP33 which are designed 
to plot ocean wave energy spectral data from west coast buoys 
46004, 46005 or 46010, 46002 respectively. Buoys 46004 and 46005 
transmit 12 points of spectral data, while buoys 46010 and 46002 
transmit 33 points of spectral data for each observation. Program 
SP12 can be used for the 33-point reports if the proper 12 points 
of data are abstracted from the 33 points encoded. 

Environment 

These programs are written in Fortran IV and run on the ECLIPSE 
S/230 Computer. 

C. References: 

Britton, Capt. Graham P. R.N. (Ret.), 1977: An Introduction to 
Sea State Forecasting. Sea Use Foundation, Seattle, 
Washington, 246 pp. 

Januzzi, John A., 1978: Spectral Techniques In Ocean Have 
Forecasting. NOAA Technical Memorandum N'#S WR-133, National 
Oceanic and Atmospheric Administration, U.S. Department of 
Commerce, l.Jashington, D.C., 60 pp. 



II. APPLICATION 

A. Complete Program Description 

WSFO Seattle runs this program at least once per day (more if 
weather is critical). The output plot of ocean wave energy is 
discussed during morning map discussion. Ocean wave energy 
density is plotted on a 4-decca log-linear graph. Only 4 decades 
of spectral values are plotted in order to conserve paper. If 
the spectral data covers more than 4 decades, it is possible to 
"overlap" decades as shown in the example in the "Procedures 11 

section. Wave energy density is plotted along the "y" axis and 
wave frequency is plotted linearly along the "x" axis. The 
frequencies encoded in observations are normally fixed, i.e., 12 
points for buoys 46004 or 46005 and 33 points for buoys 46010 or 
46002. Frequency values for 12-point buoy data are given in 
Table 1. 

point 1 2 3 4 5 6 7 8 9 .10 11 12 
frequency (cps) .05 .06 .07 .08 . 09 .10 .12 .16 . 20 .24 .28 .33 
period (seconds) 20 10 5 

Table I. FreqUencies normally reported in the 12-point ocean 
wave energy spectral observation. 

For 33-point buoy data, frequencies start at .03 cps and are 
given for each .01 cps thereafter to 135 cps. 

As the encoded spectral data may be unfamiliar to the reader, a 
review of the spectral code is shown in Table II. 

3 

The 33-point observations are similar, but start at frequency .03 
cps and are given for each .01 thereafter to .35 cps. Further 
information on how ocean wave spectral data can be applied to 
forecastinp: coastal <·<ave height can be obtained from publications 
listed in 11References 11

• 

B. Machine Requirements: 

The program requires less than 10,000 (lOK) words of memory to 
run. Run time and disk storage requirements are insignificant. 

C. Data Base: 

Input data are obtained from collectives SXVX20 and SXVX21. 
program prompts the user for input information. No special 
need be constructed. 

-2-
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III. 

() 

TABLE ·n 

12-Point Buoy Ocean lvave Spectral Observation 

WAVE SPECTRA DATA= 
46005 11460 71310 11151 /3505 31006 
(buoy,lattitude,longitude,time,wind,sea) 

99100 88050 10000 257/0 32202 49881 ..••. 99400 88120 ... 57055 ... 
(spectral data) 

99100 frequency interval= .01 
88050 starting frequency= .05 

point xxx, decimal location 
10000 1 000 
257/0 2 570 
32202 3 220 
49881 4 988 
56271 5 627 
65341 6 534 

99400 frequency interval= .04 
88120 starting frequency= .12 

57055 11 705 

0 
2 
1 
1 
1 

-1 

value 
.o 
.57 

22.0 
9.88 
6.27 
5.34 

.0705 
note, a 5 in last place meansaoo 
put decimal one place to left. 

PROCEDURES 

A. Initiation of Program 

To run the program enter the command: 
SP12 

or SP33 at the Dasher. 

B. Input/Output 

The following examples illustrate how input data is entered into 
the program. 

a) Data ... Example 1 

WAVE SPECTRAL DATA= 
46005 //460 71310 /3505 31006 
99100 88050 10000 257/0 32202 49881 56271 65341 99400 88120 
12271 271/0 325/0 414/0 57055 99//1 88330 13215 

b) Program Input/Output ... Example 1 
-3-



---,..,........,----'--------~------------
:;:1. .::. 
PROGRAP1 TO PLOT HAUE SPECTRA 

-- INPUI HERDiffG 
INPUT BUO'r' NU~1BER 

46tltlS 
INPUT J.lfi(.l£ GROUP _;_;:.:..,l:.;.,IJ.;;l'l..;b"....:..:..:..:..::..=.-=:..:..::..::_:__ _____________ ... -

INPUT HIND GROUP 
-- .3.5H._ '-------- ···- ------ --

INPUT DATE 
J::.fl 11/9 
INPUT TINE 
1.5tltl 
INPUT SPECTRH DHTR.· 99 .. 99 IF END OF Df:ITR 

. ----------.-:,'A"''II-11 t 1 4" ..._,,,1 1 !-i TN"'li I J'lS <rz . . :B ---.c., , _ ... _ ._ooo:.. .. , ._ ... ,-- -

INPUT' X=ilALUE.. 'r'=DECIN.4L 

0 

' 

.... notes .... 

t:::."::...·· ':::.3 __ -.,c.~-------------- _ _ __ -J;~ ~!~~~!/~0;n~~~h d~ta 
5? .. @ __ .:._ ·---..-- .. _________ po:i,nt s_~parated by a _ 

~· 
22.d:1_ 

comma. The first is the 
rounded value of spectral 
density. The second is 

__ _:9_:9:..::··...:1:..._~o:------------------ ___ j:]l.e __ d~cimal lo_i:<H_iotJ.. ______ _ 

63.· 1 

<;7 j . _ . ._,_, ... 

23 .. 1 
c• 

71 .. g -.,.,.....-------· ·-------·- --·-·-··. 

25 .. @ 
·---·-------rr_r-------

14 .. @ 

?1_, .5 

1 

-rn;:-c;------------EN I ER IJ"HL ._ 
•"'\•-, •"'\ 
.::.::.•.:.: 

·--rrMI H UIRF.'EL. i EN !Ek' tl ... VTHh:I·Jl SE-1 
I] 

--- ·---- -- ·--- ---

______________ -4-

---------------·-- .... ··-

Point 3 was entered 
incorrectly, and is 
corrected below . ,~) 

- - --- ----------

Point 3 corrected. 

I 

··l 
--- .I 

' 

------------- ----------· ------ - ________ : 
• i 

! 

----- ----------- ------------·-, 

--------------------------------------------



() 

• 

BUOf 460@5. l<IRVE 31 @f.l6. 1</I NO 3505. 
DR IE 111?9. TINE 15!38. 

1 f3.t 

7:t 
b 

5:t 

3.t 

-z:t 
"-· 
2-'t 

1.t 

8:t 

xxxx 
.::. ;, . ,. 

1:1: xxxx X 
-------r-t'---x''ln'l<c--Y ________ ·---·-· ---·····- --

~~· t" I 

SlOP 
R 

tat xxxx X 
C• ( , ... 
{.'t XX :X: X X il ' 
bf >t.,~R.X..% .% 8 
5.t x.~·x.!-:.'X X il ' 
4.* ..'\Xt'<RfN X X 
3.t XX XXX X il ' 

2.t xxxxx X X X 

"' ' ' 2.t XXX'XX X X X 
u ,!{;<it*. l~ X i. ~~ 

u XX XXX X il ' X X 

' ' ' s.t X,S.;'X,"x.'X X ~· '' X g 

f-* .. v,~.~,\ ,% .% ,\ .% t'~ 
6.t XXX XX X il ' X v 

" 
;;:,· 

~·* MIMi X .~ ,!{ X .. ~ .% 
4:t XXX XX X X X X g 

,, ,., 

3.'#: xxxxx X ,"x,' X il ' 
g g 

c.':t: XXX.*f.S:. x X '~ ,"X, ,. 
" 2.t XXX XX X X X ' il ' ,!>:: X 

2.t RXXXX X .'i .% F. ,S:, .% 
t:t X.\'XX,l\ g X ;·-: g X X 

t' I I ,·, o' . 

. t.t.tt:t.t.U.t.-;:.t:t;.t.t:.t:t.t.t.t.t.t:t::t.UU.t.t:t:.t::t.UU:t.t.U:t:.t:.t:t:.t:.t.t:t.U 
1 3 5 ,' 9 1 ..... 5 ,.. 9 1 ,j 5 ?--y·-r-3----- - --- - --

20 10 5 4 3 SECONDS 

-5-



C) Data . . . Example 2 

SXVX21 KWBC 101600 
46010 //462 71242 10161 /0902 31003 
99100 88030 10000 20000 30000 40000 50000 65300 72111 83551 
93061 01541 18190 25990 34660 43400 52300 62040 71590 89305 
95945 04365 13305 22795 33265 43885 53625 62925 72245 81835 
91435 01015 18586 29686 39966 

D) Input/Output , .• Example 2 

-6-
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0 ,:t 
PROGRRN TO PLOT J.IR(JE SPECTRR 

~NPUI HERDINu 
INPUT BUO\' NUNBER 
0' . 

INPUT NRUE GROUP 

INPUT HIND. GROUP 
--· . .:.. 

. ----·------,---------

___ . ____ .. _ --- -·-·-----

IMPUT DRTE 
----r-'rr-i.r?v------~---------- ---- ·---.. ··---.. ------· --------·-

.: t-
INPUT TINE 

t> " 
INPUT SPECTRR DRTR .. 99 .. 99 IF END OF DRTR 
E.x.RMF'Lt ... l4.j8!.1 ... 15 lNPUJ HS 44 .. 1!1 -------·----~--------·-----

INPUT' 1\=VRLUE .• Y=DECINRL 

______ .. , ___ _ 

,, ____ ·-·-.. -·-------·-------

( 

----rt:~------------·- .. -- , ___ -----· - --·· -----

, _______ _ 

-------r-:<_,---------------·----- ---· ------- . 

--~---n~-------------------·------------

£~6..-ple.. l.- !"p .... f: .. ____ ------
-7-



0 ... -T3 .. 5---------------

22 

23 

24 
39 .. 5 

25 -------------

26 -------------------- ---

2? 
-22 .. 5 ·- ---· 

28 -- 1 ::,~_;-._,.--=-=---------------

29 
---~-----

3<1 
- ---m.:-5·----------------

31 -·- b6 _.-!5_.::_:: ____________ _ 

32 

_____ Data __ '~OV:<e!:.!~~" onto last 
decade. 

() 

--- ------·· -------:. ,.. ·' ... 
."33 

----· -~9·_;~ ---~~ -----------------~--- -- ----- --

IF DATil CORRECT ENTER tl . .. OTHERJ.JISE 1 

---------------

NOTE: In the infreguently_gccurigg cas<')_when_ ocean _waVE') ________ _ 
energy density is great enough so the decimal "3" 
appears in an observation, spectra~ dat~an_b~e~------
plotted by shifting the plot down one decade i.e., 

decimal 
code . ____ input ____ _ 

3 2 
2 1 
1 0 

-----------~0- __ 5 ____ ------------ ··--
5 0 
6 

-·----· 5----- ---''ever-lapu_ __ --------

----------------------------·----------

_______ _..f-~-c..""'"""-'-tP.._,It..._____l. _._I~~ .J:_( (~_ .. #:-;.,. .. ~!_) _____ --··-
------------------------------~] 

-8-
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n 

.• 

----v--- ~---
BUD\·' 46t11 t1. 1~(1(1£ 31t1t13. HIND 9@2. 
LIAIE 111t1?9. llNE Tf;'!J~-~--· 

H).t 
~:~· 

{.t. 
------ - ···-------,. 

5.1: 

3.t 

-'· 
2-t: 
~-

2:#: 

1.t 

1t1.t 
--s:#: 

?:#: 

"· !''i.t 

3:#: 

-'· 
2:t. 
..::--
2.t 

1J 

1t1.t 

?.'f.' 

"· 5.1: 
4-t 
3:#: 
3.t 
2.t 
u 
2-* 
t.t 
1.t 
H 

1M 

.- .. 
XX 

.- .... -~ 
I~ • 

xxxx 

xxxx 

xxxxxxx 
88x.\.\.x,X8 
xxxxxxxx 
i..~X,\.~.X.\,~8 
.'x.·x.~·.~·x.~·x.'x.·x 
AXX.~)'fX.!il...\.!>.i.-\ 
xxxxxxxxxxx 
:-:x;l:\·,s:;;x:xxx."F..·.x:xx 
xxxxxxxxxxxx 

·········--·--

XXXXXXXXXXXXX .I<.'X 
~-------..... ------."'%."k"<8"' .. ~"'.%~xcr,,"'· ,l<'xt,"X"<;>;."<X"'.%"'x'· -- ---~---- ·x.!\:>r··-~--

?.t xxxxxxxxxxxxx XXX 
---·-··---

"·* ,.,,,,~,\,,,\.~.X.X.\.\.X.\.\ _ .. -----;-.;)<.,, ---·--.- ·----·---------
5:#: g;,·xxXXXXXXXXXX XXX 
H .·x;;x,·xx.'s:xxx .. 'if'.:;;;, . ..,xJ::xx . ~-~-- --------· 
3:#: XXXXXXXXXXXXXXX X'X' XXX 

---'------tt-----,1<'\."X"<,.\"< .. ,"'A~· xcr· ,\..-. ,l<'X,:liX~.'\"<,.\'liX:v:xx--x.~<.r---- -xxx- ---3:t. 
2-'t xxxxgxxxxx;x:xg;x:xgxgxxx :x:x:x: 

----------,~-----,:ll\:li.'I~X"<Xtl,i{tli{;t')(~t,:ll:'(,:li\~X'll,~ti>,-A'A"X!-:'XXX.!V:X- - XXX' -· - - ------ ---- ----u 
2:t: XXXXXXX.l<XXXX.':SXXXXX.'x.'XJ<.!>.~g .'x:XX 
1 ·* .'Y)','x.',\',!:c;,';(:;..:xxx,':<.'x:X.'x.','x;';'<,'X'XX,.,.x.~·.·x;,:..,· ,'x,','x;','x;' ·-------------

1:#: XXXXXXXX'X'X'.\'XXXX'X'X'XX'XX.!'{XX XXX 
-- ----u:--- - --·-- .l\XXXXifXX,\'i<XXXXXXXX'XXXXXX XXX 

.u.t:t:.u.u.u.u.tu:.1::t.t:t.t.tu.tuu.t.u.u.t·.t;~.·.*·u.tu.tuuu.t 
----------------- 1-~--5--{'9 1 ~ .'S"7'9''1 3 5 '?~ 1 '-"\ 

2t1 1t1 5 4 3 SECONDS 

-9-



Pro!J""6- l.;.sf: .. s - SPr). --~ ~~----~~----~~-~-----~--

DOUBLE PRECIS! ON BUOf .. HAVE.· N I fflJ-.:-DRTt_;·r-rM~-- ·-·---·-- ~------- - ------~ 

DIN~,"ISION IK( 12 ) .. I.JASP( 12.· 4 ) .. IPLOH 12 .. 15) .. X( 12 )_. \·'( 12.l -~~~-

I'r'=".~~~ 
-~----;.~.r.r.-..--~~~~~~~~~- -~--. -~--- - --··--··~-~~~~-- ~-~ ~ 

T\'PE "PROGRAN TO PLOT NRUE SPECTRA" 
~----I'")"''P:oiE:-'n-' JnNrnfOJ·[TJ JnA:nE"'R'TI[TI]nN"'t,~',..:, '----'-----'--'=-=--- --~- ~---- -· ----··- ---~------- -

T\'PE" INPUT BUO\·' NUNBER" 
ACC£:1' T BtiO\ 
n'PE" INPUT !-!RUE GROUP" 
FlCCEPI NAVE "-'-----
T'r'PE" INPUT J.II ND GROUP" 
RC.i_.Ef' I W1 ND ~~~-----~ - ---·· -- -- ~ . ~-- ~- ---~---- ------- --- ~-· 

T\'PE" INPUT DATE" 
-----rrt";~~t"OTI,.::..C...--'-'------------~------~--~-------

T\'PE "INPUT TINE" 
Ri_.l-EF' I I JME 
DO 60 I=L 12 

'r'( I .!=0 
---,[:,1(T1 'ca:r-. --'_:.,, =tr.:-:, 4r. --------------------

1-IASN I .. _! .>=999 

() 

-- -- ·--a4--,.t.-r1l)m1JM",--r["t<;flrt1Urt=E-------~---

D07I=t .. J2 
M?J1.·15 

·----/-) 
7 IPLOTU .. ,f)=IX 

--~------nPE"JNPUI .:.PH.IFi'H VHIH.· 99:.--gg-;p-Efi[[r OF rrATA" 
T\"'PE"EXflNPLE ... 14380 ... IS INPUT RS 44 .. 0" 

T\FE "INPO I ' .~ UHLUE.. r DECif!AL>C - . --·- ·--··· 
I=c1 

IFO.GT.J2.)G0 TO 12 
TI-PE I 
ACCEPT X( I.>.- 'r'( I) 

~~~---------rF\ n I .1. F:Q. 99 .-•bO I 0 --rz--~·~---
GO TO 11 

---Jr~"'"' --,c~ .• rt;Jif;t"'irf!n/l<li-ltliiiEr--'---------~ ·--~~--
24 T\'PE" IF DRTfl CORRECT ENTER 6 . .. OTHERI.JISE 1" 

RCCE'f'T C~ 
IF( COR. EO. t1)G0 TO 2.5 

--~-----r'o'I"E "E'IHEF: LEo'_.'EL" 
flCCEPT Z 

-.:: 
T\'PE"ENTER VALUES" 
Ht.t.EPT ·" 1 ..>:.f'\-rl"-'> ..• ~~--~
GO TO 24 

- --------zJ--tC>t. O'*NM"T"~'I""'NI"JF:.,.._~~~~-~------~~--
DO 26 1=1 .. 12 

------r-r-F~<r-·,¥x,'(r"rf-T)'.E'""<""~'-l""~..,_..Gr.;~",.,~rf'ltJ't-c.<'>-!5~--------~--~~-- ·- ---·· 
I HI(\·'( I). EO. 99 )GO TO 26 

-~~~~~~~~~--~~~~~~----------·--·~ --~- ------~~----~----~ 

-10-



0 ----------------·-··--------- -- ··-· 

L-.: ..... '"' . 

IFU,GT.4.>GO TO 26 
1 FU. L1 . l.lt,O J=1 
HASP-:' I .. _! .>=.1\( I.> 

:!1:> CON 11 NUE -------·-··-·--·---·-·-------

NRITH 1t1, 5@~UBULW, 11A(JE.. UIND 
505 FURNR I< 15.% .• "EIL/Gr .• Fltl. tl .. ' PJROE .. FW. e .. ' l·ilfiD" .• F10. t1 .J 

I·IRITH 1<1 .• 5@6 .>DATE.· TINE 
. 5tl6 FURI'1A I< 15X .. "UA IE" .. F l!:l. O, " 11/'IE""::FTff.tD _____ ·- ·-- --- . 

J=tl 

---··-··---·--·---- .. ------- t:> 

DO 16 I=l.- 12 
1 F < NASP< 1 .. ._1 i. L I . 1 t1 . .-'NRSP< 1 :;:f..5=1 tf-- ··-- ---- _---- --- ------ ---- -- ---- -------
A=NASP-:' I .. ,I.> 

- --------v-r=r4 . .t:RLOG\ H .J.-<i. ,;-L; 
Di·'=ABS( \''L -'r'T.! 

_____ ..:;l.;.F~,_.:,:.U,:;:,r;:. . .;..b;,.l =-. -. 5;,..:...,)G'"'L.,.• -l'"'t..-, __,1_,.t>------------- ------------------------------
IPLOH LK.l=Il" 

lt> WN 11 NOE 
DO 7!'1 I=l.- 12 ··-·uu ..-!:t R =r.:-1,;;.. =------------· ---- ···· 

IF( IPLDH J.. K.l. Hi. I\''.>IK<' I.!=1 
lF~lR~l.l.Et~.l~,lPLUH..l .. K.-' 15· 

7@ CONTINUE 
DO ,;IJ K 1..1.; 

B= 1 t1+9fJ:t:<' K-1 .>/15 
R.J lN 1'·-'~ .::.'-RLOG!. B .. v2. ,j . .'if:liJ+ .51 _y--------- ---- ----

IF<' KJ. LT. UGO TO 3fJ 
•4F:ll E\ 1!'1_. 4!:U:I .JRJ., L::, d PLLII •, 1, k -'·' I 1.· L:' .J 

4tll~ FORf>IAH 9X, B .. AL 5.1\ .. 6f11 .• 1 .l\.o1~1, 4( 3.1\ .• R1 .> .• 4X.• R1) 
---:>1.1 CUNilNUE -------------

DO 2t1 I=l.- 12 ____ .;:,;:;..._;;;:,.....;.,.;:...:~---------- --··----···· -- ..... 

IFU.LT.4.>GO TO 8 
NRl IE<. lf1 .. 4EJ ... .o,) ----- .. ·-----------------

FORNAT( 12X .. ":t:t::t::t::t::t::t:.t::t::t::t::t::t:t:t::t:t.t1::t:t::t::t::t.t:t::t:U.t.t:t:.U:t:.U:t:.U.t.U::t:.1::t:.t.U.t" .) 
WRl IE< lb .. 58{ J 

5t17 FORf>IAT<' 13X.. " 1 3 5 ? 9 1 3 5 7 9 1 3 5 7 9 1 
--~~-~W~R~l~I~E~<~lb;_~.5~,~,t~1_;,~~~~~~~~~~~~ 

3") 
--------

53t1 FORf>IAT( 13.1\ .. " 2@ H1 5 4 3 SECONDS") 

-END 

-~----·-

-11-_______________ __:::::__ ___ ------···--



---------------~-

-----------------~-~---~- --------------

= 
I'r'="X" 

T\"'PE "PROGRfiN TO PLOT WWE SPECTRfl" 
nPE"lNPOI RERDlNG" 
T\"'PE" INPUT BUO\·' NUNBER" 

---------

ACCEP I BOO\· -~-----------~--~ 

T\"PE" INPUT J.JfiUE GROUP" 

T\"'PE" INPUT HIND GROUP" 
Rt::L-t:.PI b/lNO 
T\"'PE" INPUT DfiTE" 

------RzrC.,...,...(.ECOF~·TI-017Airrl Ec------------------~-----~------ ~-----

T\'PE "INPUT TINE" 

\ . 
DO 4 I=L33 
.%1 1 .I H 
\·'( I .l=B 

1</fiSP( I ..• 1.>=999 
CONI JNUE 

DO 7 I=L33 -------rrm,o-,;--.-":1J=1'-.• ----r-1_,5 _____________________________ _ 

7 I PLOT<' I.• J.I=IX 
TrF't:: '1/'IF'tiT 5F't::i..TRA DATA .. ~~-·~~ IF' t::ND OF' DATA" 

T\''PE"EXM1F'LE ... 14388 ... IS INPUT fiS 44,!3" 
Tl'F'E"INPUT' .~ VALtif .. \· DECINAL" ________ _ 

I=tl 

~-- ·---·-·--· -- --~ 
' 

---11'' ~r-=1'""""----------~- --- ----- - ----------- ------~-------~---- ------------
I FU . GT. 33 .!GO TO ,;,< 

fiCCEPT X( I./,\'( I .I 
------~J~pr,vr,rr~~9~9~JrGnu~lnu-.7<,;~-

GO TO 11 
CONTINUE ,;3' 

24 T\''PE" IF DfiTfl CORRECT ENTER 8 . .. OTHERl.JISE 1" 
FICCt::F'T COR --~ 

IF<' COR. Et:i. !3 .)GO TO 25 
----~TNrt1'F''1"E"£NTt::R Lt::V£t" 

25 

fiCCEPT Z 

T\'PE"ENTER UfiLUES" 
AeeEPT X<" I) .. '1'( I.) 
GO TO 24 
CONTINUE 
DO 26 I=L 33 
1F\.·\'..l..'.El~.8..'GO TV .::.'c. 
IF<'\'( I .I. Eti. 99 .lGO TO 26 

IF<' 'r'( I .I. EO. 5 .>.1=4 

----~--1?_-___ ---

---------- --~ 

---- - ------- ---------------------------'-------

, ' 



(_) ') 

C) 

(J 

26 

5!.15 

IFU. GT. 4 .>GO TO 26 
IFU. LT. 1 .5GO J-1 
HI'lSP<" I .. J .l=X( I) 
L-ON t 1 NUE 

HRITH 1t1 .. 585.l8UO\', I~I'l(.IE .. I.JIND 

--~----·-··---~ 

FOfo.'NR 1 ~ 15.% .. "BOLli· .... F t€1. a .. II J.JRVE " .. Fltt. a-:,-rr--J.JlND" .. F lb. t1 ..' 
HRITE( H1, 5t16 .>DATE .. TINE 

---- ~5"'8"6,...----i:F7ivri,R.;,I'l;,I'l..:,.l;:.-i :;-l,ico;c;·xv-,:..:,;..,, L:,;tR"'l;.zE,;,;.:._,-i:F~t-i:ittc=-. "'0-:-.• .,., Ti71F,. ;FT<J:g;·- ---·-·-·---~- -----·-
,1=8 

-----s-------y ._ -------

DO 16 !(=1..15 
----,.;:..;....,..t>~-:,.-:-:-....::.:...::...::..... _ __:_ _____ ------·- -·· -------

00 16 1=1..33 
1 F i 1</Ai:!P< 1 .. J). L I . 1 tl . .lt<IRSF'\r.J .J=n:r--· ···-- -
I'l=I1RSP<" I .• ,I) 
Y I 14 .. fRLVG< H .. V<:.'. ,j 1 ,j 
DY=I'l8S( \'L -\"'T) 

---~, F"-~...,["1\r-.-rG-rl-. -. 5"".-•G'l'l 'l"ur-rt t>.,---------------------- ---- --··- ------

?•3 

I PLOT( LK.l=I\-' 
l-UN I 1NUE 

DO ?l~ I=t.. 33 
ll21 R 1.· ~ 

IH I PLOT<" J../0. EQ. I\-')[!(( I .l=1 
1Ft.lK 1, 1 }.t:t.J.l..'lPLOtJ.. l.·K..I=l r 

CONTINUE 
00 &l K L 15 

8=1t1+9tl.t(K-1 )/15 
R.J-~,. .::'-HLliG( 8 )/~' . .:\ .. l:¥:1 €1+. 51 

I H K J. LT. 1 )GO TO 30 

-------· 

.. --- - --~--------

lllfo.'11Ei..lt1..4tt8}k.J .. l.:::. .. ~.,]p[QJI,l..R .. l..l l..,j,j) 
48@ FORNRU 9X .. 13 .. I'lL 3X .. 33R1 .> 

-..;.3-;;!:I.::._...:C'""' l;,;IN<IT-1 1;-;N;,;l-nl E,:-:..:.-..:...:..:...:..:.:..:__::.:.:.::.::::..::.:.:.:'-'---·--· -·-· -

5t1? 

538 

DO 2@ I=L33 
au c.'B JJ-L 15 
I PLOT( I, Jj)=IX 

14Rllb 1@ .• 5tl/ .I 
FORNRT( 13X .• " 1 
t<IRITE\ l@ .. ::;i,j!3) 

3 5 ? 9 1 

---- --- ----- - ·- -··--·--

3 5 7 9 1 3 5 7 9 1 3") -------
FORNI'lTU3X.." 28 10 5 4 3 SECONDS") --------=crrr--------------------------

R 
------··--------·-----

-13-
------------


