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FOREWORD

Among the responsibilities assigned to the Office of the Manager,
National Communications System, is the management of the Federal Tele-
communication Standards Program which is an element of the overall GSA
Federal Standardization Program. Under this program, the NCS, with
the assistance of the Federal Telecommunication Standards Committee,
identifies, develops, and coordinates proposed Federal Standards which
either contribute to the interoperability of functionally similar Federal
telecommunication systems or to the achievement of a compatible and
efficient interface between computer and telecommunication systems.
In developing and coordinating these standards a considerable amount
of effort is expended in initiating and pursuing joint standards develop-
ment efforts with appropriate technical committees of the Electronic
Industries Association, the American National Standards Institute, the
International Organization for Standardization, and the International
Telegraph and Telephone Consultative Committee of the International
Telecommunication Union. This Technical Information Bulletin presents
an overview of an effort which is contributing to the development of
compatible Federal, national, and international standards in the area
of digital facsimile standards. It has been prepared to inform interested
Federal activities of the progress of these efforts. Any comments, inputs
or statements of requirements which could assist in the advancement of this
work are welcome and should be addressed to:

Office of the Manager
National Communications System
ATTN: NCS-TS
Washington, D.C. 20305
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1 .0 INTRODUCTION

Several organizations have submitted contributions to the CCITT

(see Appendices A, B, and References 4, 5, 9, 10, 11) describing two-

dimensional coding techniques for selection of a standard compression

algorithm for advanced digital facsimile systems. At the December 1978

meeting in Geneva, a working party of CCITT Study Group XIV adopted speci-

fic procedures to measure compression and error sensitivity so that can-

didate coding techniques may be compared on a meaningful basis. These

definitions and procedures are outlined in references 1 and 2. The

National Communications System of the U. S. Government has issued three

contracts to Delta Information Systems, Inc. to evaluate seven candidate

two-dimensional coding techniques using the criteria recommended by the

CCITT.

In the first contract (Purchase Order DCA-79-M-0105), a basic

computer program was developed to measure the compression and error

sensitivity of digital facsimile coding techniques. To validate this

program, the Modified-Huffman code, recommended as the one-dimensional

standard for Group 3 machines, was tested and simulated on the model.

The computer program and work accomplished on this initial contract

is described in a Final Report issued August 10, 1979 (see Reference 3).

In the second contract, the validated computer model was used to

measure the compression and error sensitivity of five two-dimensional

coding techniques. The five coding algorithms which were selected for

simulation were proposed by Japan, 3M, IBM, XEROX, and AT&T. These coding

techniques were selected simply because no other contributions had been

submitted to the CCITT when this NCS measurement contract was initiated.

Contributions were subsequently submitted to the CCITT by the Federal
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Republic of Germany and the British Post Office. The NCS organization

issued a third contract (Purchase Order DCA 100-79-M-0209) to Delta

Information Systems to measure the compression and error sensitivity

of these latter two coding techniques and the results of this investi-

gation are included in this document.

The measurement parameters which were involved in this program are

sunmarized in Section 2.0 of this report. Section 3.0 describes the

hierarchy and interrelationship of computer programs which are used in

the measurement process. In many instances, the proposed operation of

the coding algorithm was not totally defined when a transmission error

was encountered. Section 4.0 describes the generalized error detection

and correction procedure which was employed. As the computer programs

were prepared for each algorithm, certain assumptions were mace for each

coding technique, particularly in the area of error detection and correction.

These assumptions made for each individual coding technique are documented

in Section 5.0.

Five separate computer runs were implemented for each algorithm

at different combinations of test document, vertical resolution and

K-factor. Section 6.0 summarizes the results of these measurements in

terms of compression data, error sensitivity data, and coded line length

statistics. Section 7.0 contains a list of reference documents related

to the contract.

The CCITT contributions describing the two coding algorithms have

been included in Appendices A and B for reference purposes. Appendix C

contains the program code listings for those subroutines which are common

to all algorithms, e.g. data packing, data unpacking, error measurement,

etc. Appendices D, E, F, and G contain the flow charts and the listing

1-2



of the code for the computer program for the two algorithms which were

investigated.

Delta Information Systems wishes to acknowledge the Contracting

Officer's Technical Representative, Dennis Bodson, for the extraordinary

level of support he has provided during the course of this contract.

The assistance of Marla Thomas, from the DCEC computer facility, is also

greatly appreciated.
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2.0 MEASUREMT PARAMETERS

In this section, the various parameters u:volved in the measurement

of compression and error sensitivity will be summarized. In general,

Study Group XIV of the CCITT agreed upon these measurement parameters

at the general meeting held in Geneva in December 1978 (see Reference 2).

2.1 Test Documents

The test documents were chosen from the eight CCITT test documents

(see Figure 2-1) since they have been widely used by data compression

experimenters in the past. Documents numbered 1, 4, 5, and 7 (see

Figures 2-2, 2-3, 2-4, and 2-5 respectively) were selected as the

standard test images since these were considered most representa-

tive of documents to be transmitted.

The French PTT Administration has scanned the eight CCITT documents

at the high resolution specified for Group 3 machines--7.7 lines/n.

They have also quantized each pel to be either black or white and

stored the resultant image on magnetic tape. This tape was used as

the source of input documents in this simulation program. Appendix B

of Reference 3 describes the format of the test document magnetic tape

supplied by the French PTT.

2.2 Resolution

It was agreed that measurements would be performed at both

standard resolution (3.85 lines/mm.) and high resolution (7.7 lines/m.).

In the high resolution case, all lines on the input test documents

shall be used. In standard resolution tests, every odd scan line

2-1
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SAPORS LANE • BOOLE - DORSET. BH 25 8 ER

nu.UUODU (945 13) 51617 • n 12.3456

Our Ref. )5O/PJC/EAC 18th January, 1972.

Dr. P.N. Cundall,
Mining Surveys Ltd.,

Holroyd Road,
Reading,
Berks.

Dear Pete,

Permit me to introduce you to the facility of facsimile
transmission.

In facsimile a photocell is caused to perform a raster scan over
the subject copy. The variations of print density on the document
cause the photocell to generate an analogous electrical video signal.
This signal is used to modulate a carrier, which is transmitted to a
remote destination over a radio or cable communications link.

At the remote terminal, demodulation reconstructs the video
signal, which is used to modulate the density of print produced by a
printing device. This device is scanning in a raster scan synchronised
with that at the transmitting terminal. As a result, a facsimile

copy of the subject document is produced.

Probably you have uses for this facility in your crganisation.

Yours sincerely,

P.J. CROSS

Group Leader - Facsimile Research

Figure 2-2 CCITT Test Doecment No. 1
Rftoatet4 in Englanfd: No. 2038

"e'etared offit.: 0 Viers, Lane. Ilford. Esext.
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Lordre do lancoent ot do r6slisation do@ applications fait l'objet do d6cislona au plus I aut
niveau do I& Direction Gdn~rale des T46commuanications. Ui West cortos pas question do
construir. ce systime lnt~grt "an bloc" mais bien au contraire de proctder par 6tapes, par
pallors successits. Cortaines applications. dont I& rentabilitd no pourra etre assur~e. re
sercot pas ontroprises. Actuellomont, mar trente applications qui ant pu Otre globalement
d6finies. six on sont au stade do Ilexploitation. six autres se sont vu donner Isa priorit* pour
lour r~alivation.
Chaque application cat confite ik uz "chof do projet". responsable successivement de a
conception. do son analyse-programmation et do ma mise en oeuvre dans une r~gion-pilote.
La g~ndralisation ult~rieure do l.'epplication r~ais~e dana cetto region-pilote despend des
rtsultats obtenue et falt 1'objet d'une dfcision- do la Direction G~n~rale. Neanmoins. 1e
chef do projet doit d~s I* d~part consid~rer quo son activitt a une vocation nationale done
rofusor tout pa.rticularism@ r~gional. 11 est aid# d'une 6quipe d'analystes-programmeurs
et ontourt d'un "groupe do conception" chargE do rediger le document de "dtfinition des
objoctifsa globaux" puis 1. "cahier des charges" do lapplicatian, qui sont adrosd pour avis
i tous lee services itlisateurs potentiols et aux chefs do projet des autres applications.
Le group. de conception carnprend 6 & 10 perbonnos repr~sentant lea services lea plum
divers concern#* par Ie projet,et comporte obligatoirement un bon analyste attach~e i lap-
plication.

IU - L'IMPLANqTATION GEOGRAPHIQL'E D'UN RESEAU NFORMATIQUE PERFORMANT

Lorganimation de l'entreprise frangaise des telecommunications repose sur l'existence de
20 r~gions. Des calculateurs ont tt Implant~s dana le pzssE au mains dens toutes les plus
isportantes. On trouve ainsi des machines Bull Gamma 30 A Lyon et Mtarseille, des GE 425
i LiII., Bordeaux, Toulouse et Montpeler, un GE 437 A Massy. enfin quelques machines
Bull 300 TI A programme@ cAbl~s Etaient r~cemment ou sont encore en service dans lea
r~gions de Nancy. Nantes, Limoges, Poitiers et Rouen ; ce pare eat essentiellement utilisE
pour la comptabilit6 tdldphonlque.
A lavenlr, mle plupart des fichiers n~cessaires aux applications d~crites plus haut peuvent
*tre g~rtsentemps diff~r6. un certain nombre d'entre eux doyront n~cessairement etre ac-
cossibles. voire mis i jour en temps r~el :parmi ces derniers le fichier commercial des
abonn~s. I* fichier des reirseignements, le fichior dos circuits. le tichier technique des *
abond. contiendront dos quantitts considdrable a d' infor mations.
LO volume total do caractbren & gdrer en phase finale sur un ordinateur ayant en charge
quolques 500 000 abonn~s a Ett estimt A un milliard do caractkeres au mains. Au mains 1e
tiers des donn~es seront concerndes par des traitements en temps reel.
Aucui des caiciulateurs tnum~r~m plus haut no permettait dlenvisagor do tels traitements.
Lint~gration progressive do toutes les applications suppose Ia creation d'un support comrnun
pour toutes los Informations, une v~ritable "Banque de dann~es". r~partie sur des moyens
doetraltement nationaux et r~gionaux. et qui dovra rester aliment~e, misc A jour en perma-
none. 1 partir do l& base do l'entrepriso. c'ost-A-dire les chantiors, lea magasins. les
guichets dos services d'abonnornent, lea services do personnel etc.
L'Etude dos dUfdrents fichiers & constituer a done permis de di:finir los principales carac-
tdristiques dui rdseau d'ordinsteurs nouveaux 4 mettre en place pour aborder la roalisation
du syst~mo Informatif. L'obligation de faire appel a& des ordinateurs do troisiome g~n~ration,
tris puissantst dottesdo volumineuses m~moires de masse, a conduit A en r~duire substan-
tiellement I* nombro.
L'implentation do sept centres de calcul interr~gionaux constituera un, comprornis entre
dune partle d~sir do rdduiro I* coat 6conomique do l'ensemble, do faciliter Is coordination
des dquipes d'informaticlens; at d'autre part l. refus do cr(-er des centres trop imiportants
difficiles & g~ror et & diriger,et posant des probltmes ddlicats do s~curit6. Le rogroupe.
mont dos traitements rolatifs & plusieurs rtgions sur chacun do coin sept centres permettra
do lour donner une tallo relativement homogind. Cheque centre "gvrers" environ un mil-
lion d'abonnds A Is fin du VI~m& Plan.
La miss on place do ces centres a dtbut# au dtbut do l'annoe 197 1 un ordinateur IRIS 50 do
ha Compagnio lnternationalo pour l'lnformatiqu* a. Et6 iznstallo& Toulouse en W~rier ; la
intmo machine vient dOtre miss on service au centre do calcul interrdgional do, Bordeaux.

Figure 2-3 CC=T Test Docunt No. 4i
Photo we 1I Docurment. tzbs dense lettre 1, 5mm de haut -

Restitution photo n!' 9



Cola est d'autant plus valable quo T~f est plus tell. ligne k retard cot donn6c par
grmnd. A cot ftard la figure 2 reprdsente I& vraie courbo
dannant 1#(J)I en roncion dc/ pour Its valeurs numi. J
riques indiquies page prdcidente. 0 w -2x f Tm df

2 ,+fT] f + LIf

'Et cette phase est bien l'opposi de 1#Kf).

Jgj k un ddphasage constant pris (sans importance)

et i un retard To pros (indvitable).
Un signal utile SQ) traversant un tel filtre adaptd

donne A la sonic (i un retard To, prks ct A un diphs-
Fk;. 2 sage pr~s do la porteuse) un signal dont la transformic

de Fourier est r4elle, constante: entro f. et fo + At.
!t nulle de part et d'autre de fo et de f0 + 4( c'est-
a-dire un signal de fr6quence porteuse /0 + 4f2 et

Dans cc cas, It flute adapti pourra Etre constitue, dont l'enveloppe a la forme indiqu~e A la figure 5,
conforimnt a la figure 3. par la cascade o4a Pan a reprisentt simultaniment Ie signal SO,)

et le signal S,(t) correspondant obtenu i la sortie
- d'un filtre passe-bande de transfert unit6 pour du fillre adapik. On comprend le nom de r6cepteur

fo 4 f 4 fo + A f et de transren quasi nul pour i compression d'impulsion dorn6 a cc genre de
f- <fo et f > fo + 6, f. filtre ne modifiant pas la phase filtre adapti I&a elargeur )) (i 3 dB) du signal corn-
des composanis It traversant ;prime itant dgale i I/Af, It rapport de compression

est do - TAf

Fec. 3

-filtre suivi d'une ligne a retard (LAR) disper-
sive ayant un temps de propagation do Sroupe T,
decroissant lipiairenient avec la friquence f suivant
1expression

Tit -To+(f0-f) I (avec To> T) T 4iAf

(voir fig. 4).

FK). 5

On saisit physiquement Ie ph6nomine do com-
pression en r6alisant que lorsque le signal S(t) entre
diets )a Jigne A retard (LAR) la fr6queneg qui entre
14 promi~r k I'instant 0 cat I& frdquenco basso f,
qui met un temps To pour traverser. La fr~quence I

______________________________ entro i I'instant I - (f -f,).Le emtu ep

Pta. 4 A
re - U -f0 ) LPour traverser, cc qui I& fail rcasortir

i 'instant T. idnlement. Ainiti done. le sianal Nt'l

Figure 2-4£ CCITT Test Document No. 5
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should be used. Figure 2-6 is a copy of the French PTT Test Document

No. 4 scanned with 7.7 lines/mm. resolution. Figure 2-7 is a copy

of the same document where the even scan lines have been replaced with

the line above. Therefore, this represents a document in which the

vertical resolution is 3.85 lines/mm.

2.3 Minimum Scan Line Time (MSLT)

The standard MSLT to be used in the measurement program will be

5, 10, and 20 ms. with EOL-code and 0 ms. without EOL-code. It was

later clarified in a memo from the chairman of the Working Committee

(see Reference 7) that if, for reasons of test economy, only one value

of MSLT can be used in the test program, that value shall be 20 ms.

2.4 Transmission Bit Rate

The standard transmission bit rate is 4800 bits/sec.

2.5 Measurement of Compression

Two standard measures of compression have been established--

(i) number of coded bits (2) Compression Factor. The number of

coded bits is the number of bits required to transmit a document,

including all overhead bits such as End of Line (EOL) and Fill bits.

The Compression Factor is computed by dividing the total number of

picture elements (pels) per test document by the number of coded

bits. It was further agreed that the Compression Factor and coded

bits should be computed for two different conditions--with overhead

and without overhead. The measurement with overhead applies to the

2-7
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Lourdre do lancoe nt at do rdmlisatom des applications fait l'objet do d~cisions au plus haut
niveau do Is Direction Gdn~rale des T06communications. 11 nleat carton pan question do
construire ce syatime int~grt "on bloc" male bion au contrairo do procdder par Ctapea. par
pallors successifa. Certaines applicatioa dant Is rentablltd no pourre Otre assures, Wt
seront pas eintrepriaes. Actuellement. our "tst applications qu at pu Otre globalemont
ddflnies. six on sont au stade do lxploitation. six outran so sont vu donnor I& prioritt pour
lour r6alloation.
Chaqu* application not confide A un "chof do projet", responsable succlossivemnent de sa
conception, do son analyse-programmation et do &a mis. en oeuvre dons une r6glon-pilote.
La g6ntralization ult~rieuro do lapplicatian rtali~es does cette r~gion-pilote depend des
rtsultats obtenus et felt lobjet dlune d~cision do Is Direction Generale. N~anmolns. le
chef do projot dolt d~s 1s depart consid~rer quo son activit6 a une vocation nationele donc
refuser tout particularisme regional. 12 eat aid6 dlune Equips d'analystes-programinours
et antourt d'un "group. do conception". charg6 do rediger Is document do "d~finition de@
objectife globaux" puis 1. "cehier do* charges" do Ilapplication. qui soot adreosd pour &via
A tous lee services utillsateurs potoantielsaet aux chae do projet do& sutros applications.
Le groups do conception comprond 6 A 10 personnes roprlsentant lea services low plus
divors concern~s par la projet,et comporte obligatoirement un boo analysto attache A Ilap-
plication.

n - L'IMPLANTATIOfI GEOGRAPHIQUE D'UN RESEAU INFORMATIQUE PERFORMANT

L'organlisatlon do lentropris. fran;aiso des telecommunications repose our I'existence do
20 r~gions. Des calculatours ont Eitt implant~s does pass* au moins does toutes lea plus
importantes. Otrouve ainsi des machines Bull Gamma 30£1 Lyon et Marseille. dos GE 425
A Lille. Bordeaux. Toulouse ot Montpellieor. un GE 437 A Messy, enfin quolques machines
Bull 300 TI & programmes cibl~s ftalont rcmment ou soot encore en service doe lea
r~gion. do Nancy. Nantes. Limnoges, Poitiers at Rouen ;ce parc est essentiellement utilisd
pour Ia comptabitE1 t06phonique.
Allavenir. sla plupart do* fichiers ntesamires aux applications d~crites plus haut peuvent
Otro gdr~s on tomps diffirE, un certain noznbre d'entr*esux devront n~cossairement etre ac-
coseibles, voire min & jour en tomps rdel :parmi ces derniers le fichier commercial des
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Group 3 situation while the measurement without overhead applies to

the Group 4 case.

2.6 Measurement of Error Sensitivity

An objective measure of error sensitivity is obtained by encoding

the test docments with the proposed techniques (all overhead bits must

be included), subjecting the resulting bit stream to transmission

errors, decoding the transmission to obtain the received image, and

comparing the original image with the received image to determine the

number of pels in error. The Error Sensitivity Factor (ESF) is cal-

culated as the total number of document pels in error divided by the

total number of transmission bits that are in error. In this way,

the ESF represents the average disturb&,ce to the output image caused

by a single transmission error.

2.6.1 Transmission Error Pattern

It was agreed that a record of actual bit errors incurred over

telephone lines will be used in the error sensitivity test. The

Federal Republic of Germany (see Reference 8) has obtained a record

of such errors by transmitting a known psuedo-random sequence at

4800 bits/sec. using a V27 ter modem over a switched telephone net-

work. The resultant error pattern has been recorded on magnetic tape

and made available to experimenters. Appendix C of Reference 3 des-

cribes the format of the transmission error magnetic tape. This tape

was used in the measurement of error sensitivity described in this

report.
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2.6.2 Error Phases

One concern with the ESF measurement is the high degree of

sensitivity to those few errors which may affect the end of line code

and can cause an inordinate number of incorrect pels. If the error pattern

happened to fall in an unfortunate phase relative to the encoded bits,

a large number of pels could be affected. On the other hand, the error

pattern could fall fortuitously and affect a relatively few number of

pels. To insure experimenters can achieve an adequate level of statis-

tical validity, the concept of error phases has been introduced. In

the basic zero phase, the first bit of the error record is aligned

with the first bit of the encoded transmission. In the case of Phase 3,

the transmitted bit information is delayed by 1,024 bits relative to

the previous run. The transmission bit information is delayed by

2,O48 bits for Phase 2. Experimenters would have a higher confidence

level in the average of the three phases compared to any one ESF taken

alone.

2.6.3 Error Correction

In order to precisely measure the error sensitivity, both the

encoding technique and the decoding algorithm must be completely

defined. If more than one decoding algorithm is proposed (for example,

to achieve differing levels of error control), each must be tested

separately. Collective Letter No. 87 from the CCITT (see Reference 7)

outlines an error correction procedure to be used for simulating two-

dimensional algorithms where an error correction procedure has not been

otherwise specified. In this procedure, the erroneous line is replaced
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by the previous line and following lines are replaced by white lines

until a one-dimensional coding line is correctly decoded.
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3.0 OOMPUTER PROGRAM OVERVIEW

This section contains a general overview of the computer program

architecture used under this contract. The description is divided

into two parts. Section 3.1 focuses on the overall simulation process

from a flow perspective with particular emphasis on the simulation

inputs and outputs. Section 3.2 presents the hierarchical structure

of the programs illustrating how the programs are organized for each

of the 7 different algorithms. For convenience of the reader, a

detailed flow chart, and the actual program code listing, has been

included in the Appendices for each algorithm (Appendices D through

G). All computer programs have been written in conventional Fortran

IV language.

3.1 The Simulation Process

Figure 3-1 illustrates the interrelationship between the major

functions of each simulation program developed on the subject contract.

There are two input data sets to each simulation which originate on

magnetic tape. One tape, supplied by the French PTT Administration,

contains all eight of the CCITT test documents. The format of this

input image tape is described in Appendix B of Reference 3. The other

tape, supplied by the Federal Republic of Germany, contains transmission

error data from actual switched telephone circuits. The format of this

input tape is described in Appendix C of Reference 3. A program called

"RETAP" was prepared to read the data from the input document tape

while the error tape is read in directly. Data from the two input

tapes are placed on disc in the computer system to be accessed during

the simulation process. A separate file is established for each of the
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test documents. The transmission error tape is divided into four

files, one for each of four different circuit error conditions.

To initiate the simulation process, the operator must type in

a set of input parameters. The ihsertion of the input parameters is

accomplished on an interactive basis with prompting. A typical

interactive sequence with responses is listed below.

1. PARAMETERS: INPUT (=I), OR DEFAULT (=D)? I

2. DIAGNOSTIC PRINTOUT? (Y OR N). N

3. ENTER MAXIMUM NUMBER OF PELS PER LINE: 1728

4. ENTER VERTICAL SAMPLING: 1

5. ETER PARAMER K: 4

6. ENTER ERR PATTERN PHASE: 0

7. ETER MINIMUM COMPRESSED LINE LENGTH: o6

8. NUMBER OF SCAN LINES TO BE PROCESSED = ? 10

9. ERROR MODE = ? (M=MANUAL, T=TAPE, N=NO ERRORS) N

After the data has been entered and the measurement parameters

have been selected, the first step in the simulation process is the

"ENCODE" function. This function detects color changes in the input data

and constructs the appropriate code word by table look-up or algorithm.

The actual code is fed to the error corrupt unit, while the number of

code bits is accum.ulated with fill and BOL codes to provide the output

total number of data bits, to compute the Compression Factors, CF3

and CF .

The error corruption step combines the transmission error data

with the encoded data. At each point in the image where an error occurs,

the corresponding bit in the encoded signal is reversed and fed to the
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decode function. The decoder basically performs the inverse function

of the encoder, generating a series of lines of image pels. There are

two parts of the decoding function which are not obvious and require

clarification: (1) what the decoder does when an error occurs

(2) what the decoder does when a line is missing. The operation of

the decoder under these two conditions is described in Section 4.

The output of the Decode function feeds the ' WITAP" or "CONVERT"

functions for writing the error corrupted image on magnetic tape. It is

also fed to a subtraction function which compares the decoded image with

the original image. Pels which are in error are fed to the "EPMES"

subroutine which counts all the pels in the image which are in error.

This subroutine also counts the number of transmission error bits

which corrupted the encode signal. Finally, the "ERRMES" subroutine

computes the ESF by dividing the number of incorrect pels by the

number of transmitted bits in error.

Figure 3-1 shows that the simulation process provides a printout

of all the computed performance data as well as a summary tabulation

of the input parameters.

For more details on the computer programs, refer to Section 3.2

for a description of the program structure and to the Appendices fcr

flow charts and program listings.

The reader should note that most of the software prepared under

this contract is suitable for simulating any compression algorithm.

The only subroutines which must be written specifically for a particu-

lar coding technique are the encode and decode subroutines.
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3.2 Program Structure

The following section describes the structure of the computer

program written to simulate the various algorithms. In addition,

a brief description of each of the subroutines is given.

Each of the computer programs written to simulate the seven

compression algorithms conforms to the general structure shown in

Figure 3-2. The chart given in this figure shows the hierarchy of the

functions that make up each simulation program. Some of the functions

on the chart are named generically: the table in Figure 3-2 shows

how these generic fanction names are keyed to the actual subroutine

names used by each compression algorithm. The nanes on the hierarchical

chart that do not appear in the table are subroutines that are used

by all compression algorithms. A brief description of each of the

functions/subroutines follows:

MAIN

The YJ.AN program controls the decoding process and the error

recovery procedure for getting back in sync when an error is detected.

As can be seen from Figure 3-2, the simulation process is "decode

driven"; that is, the main program controls the decode process which

decodes a buffered line of compressed data. When the contents of the

buffer have been used up, a new line of data is encoded. The MAIN pro-

gram also controls parameter input, measurement of errors, and reports

computed results.

GETL

The GETL subroutine retrieves a number of requested bits from
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the coded line and delivers the bits packed into a word (right.

Justified). I' stuffing bits have been used, i.e. in the Gerrman cede,

they are removed. Fd-of-line codes ()L) or line synchronization

signals (LSS) are detected. If the number of coded bits requested

by the calling program is not available, the ENCODE ,;ubroutine is

called to provide them.

ENCO DE

This subroutine supplies a line of compressed data. Color transitions

on an input line are detected bit-by-bit. Both one-diensional and

two-dimensional lines are encoded depending on the parameter K. The code

word is generated by table look-up, or algorithm, as appropriate, and

added to the coded line buffor via WCDE I and/or DE 2.

CODE I

The subroutine CXDE I is called by ECODE to look up the Modified

}luffmrn Code (VC) corresponding to a given run len-th and color, and

:tdd the code word to the coded line buffer.

CODE '

The subroutine WDE 2 p'erforms a similar function for the

two-dimensional case. as:ed on a particular feature, the appropriate

code word is generated by table look-up or algorithm and added to the

coded line buffer. All code tables tCo" both one-dimensional and

two-dimensional codes are stored in labelled cor.-on which is initial-

ized by a BLOCK DATA -bprogram..



STUFF

The STUFF subroutine is used by the READ and German algorithms to

insert O's or l's in the coded data stream in order to avoid ambiguities

with the line synchronization signal. A '1' is inserted after every occurence

of ten consecutive zeroes in the coded steam for the German algorithm.

DECODE 1

The DECODE I subroutine decodes the MHC. It extracts a set of

n bits (n=3 initially) from the coded line and looks for a match with

all code words of length n, increasing n until a match is found or

the code table is exhausted. When and if a match is found, the

indicated bits are constructed on the output line. Any errors detected

in the decoding process, such as no match to code table, or line too long,

are flagged.

DECODE 2

This subroutine performs the same function as DECODE 1 for the

two-dimensional line.

M12B and 14B

The subprograms MI2B and ILB are used to pack and unpack a set

of bits into (or from) an array of words.
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4.0 Error Detection/Correction Procedure

In Reference 7.0, the following error checking and processing

procedure was specified by the CCITT for testing the proposed two-

dimensional coding techniques:

1) Error checking - If decoded signals are not exactly

1728 pels/line, the line is recognized as an erroneous

line.

2) Error processing - The erroneous line is replaced by

the previous line and following lines are replaced by

white lines until one-dimensional coding line is

correctly decoded.

The error detection and correction procedures used in this simu-

lation follow the spirit, if not the letter, of this directive.

Not all of the proposed algorithms produce a line pel count that

can be checked against the correct 1728 pels per line. The error

checking was expanded to include the detection of any condition that

could not possibly occur in a correctly received transmission. Some

examples of possible error conditions are:

" EOL occurs before 1728 pels have been written

" More than 1728 pels have been written before BOL is

received

* No word in applicable code table matches received bit

pattern

" Current line decoding references a run that does not

exist in the previous line

* Pels are written to the left of the first pel on the line
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Conditions that are only improbable, such as a line of pels that

differs radically from the previous line, are not considered error

conditions. Error conditions specific to each coding algorithm are

discussed in Section 5.0.

The AT&T algorithm does not, strictly speaking, have a "one-

dimensional coding line." Therefore, the error processing was ex-

tended, for this algorithm, to consider any line that can be decoded

without an error condition as a correct line. In decoding lines that

reference previous lines, the last correctly decoded line is used as

the reference line, regardless of whether or not there are intervening

error lines. It is believed that the chance of correctly decoding a

line, following an error line that references a previous line, is

extremely small.

Upon detection of an error condition, the decoder attempts to

resynchronize by searching for the next unique Line Synchronization

Signal (LSS). All but the AT&T algorithm have different codes for

one-dimensional and two-dimensional lines. The state diagram for

error recovery for these algorithms is shown in Figure h-i. For the

AT&T algorithm, the One-Dimensional Decode and the Two-Dimensional

Decode states are identical, and detection of an BOL in the Search

state causes a change to the Decode state, rather than staying in

Search.

Following Reference 7, when an error condition is detected,

the error line is replaced by the previous correct line, while

successive error lines are replaced by all-white lines, until a line

is decoded correctly. It should be pointed out that this procedure
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may not be optimum. Repeating the last correct line until the next

correct line is received may produce better results from a subjective

and objective point of view.

Because of transmission errors, some of the original image lines

may be missing in the output, or additional lines may be in the output

that were not in the original image. In order that a missing or extra

line not have an undue influence on the ESF, it is important that the

original and received images not get permanently out of line alignment

when they are compared to determine the number of pel errors. To this

end, each of the lines in the original image is assigned a serial line

number, and this number continues to be associated with the same line

in the received image. If a transmitted line is dropped, due to the

loss of an EOL, then its line number will be missing in the output.

On the other hand, if a line is broken into two or more lines in the

received image, due to false EOL's, then its line number will appear

more than once in the output.

If no lines are dropped or added, the line numbers of the original

and received lines that are compared to detect pel errors will be

equal. When a line is added or deleted, the line numbers of the com-

pared lines will become unequal. When this occurs for the first time,

the two lines with different line numbers are compared to determine

the number of pel errors, which is added to the pel error total. Then,

instead of proceeding to the next line in both the original and received

images, the next line is used in only one of the images, with the

previous line being used in the other image. The line is advanced only

in that image that has the smaller line number, so as to tend to make
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the line numbers of the two images more equal. This continues until
the line numbers are equal, after which the next line is used in both
images, until another inequality is detected.

This procedure provides a proper penalty for a missing or added
line, but prevents this type of error from causing pel errors over
the entire image below the place where it occurred.
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5.0 ASSUMPTIONS RELATED TO INDIVIDUAL ALGORITHMS

. British Post Office

No modifications or assumptions were required to simulate the

British algorithm. Two optional procedures, as defined in the British

contribution, were simulated to enable best performance: The resettable

K procedure was used to reset K when an all-white line followed a non-

all-white line or a non-all-white line followed an all-white line. The

optional step 3 in the two-dizensional coding procedure was used in place

of step 2ii.

1.2 Federal Republic of Germany

The German compression algorithm encodes run lengths of correct

predictions followed by an incorrect prediction. The runs between incorrect

predictions are encoded separately for each source state. However, the

contribution was not clear on the coding procedure if the last run of predic-

tions on a line for a given source state did not end with a prediction

error. Therefore, a hypothetical prediction error was added to each run

of correct predictions for a given state if that run did not terminate

naturally with a prediction error. This hypothetical error was automatically

ignored on decoding:. This procedure required a slight modification to the

code table for state 0 (S.). The code word 110 was used for a run length

of 1729 instead of 1728 and the code word 10 for the prefix was used for

lengths of 65-1728 instead of 65-1727.

Note that it is not possible with the German algorithm to detect

errors by checking the decoded line length, since it is always 1728.

Errors were detected by checking the residue of run lengths for each state

after a complete line was decoded. For an error-free line, the residue

must be 0 or 1 corresponding to runs ending with a prediction error and



runs ending with a hypothetical prediction error, respectively. Any runs

of length greater than 1 "left over" after a line is decoded indicate an

error. Taking the above approach, it should be noted that in the example

of Figure 2 of Appendix B, the S0 run should be 6 instead of 5, since the

first prediction error for state S0 occurs the sixth time state zero is

present.
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6.0 MEASUREKENT RESULTS

During the course of this contract, Delta Information Systems

prepared computer programs to simulate the two-dimensional coding algor-

ithms proposed by the British Post Office and the Federal Republic of

Germany. These two programs were then run on the Hybrid Computer Facility

at the Defense Communications Engineering Center in Reston, Virginia. Two

different types of simulation were performed. The first measured the compres-

sion and error sensitivity of the two algorithms at five different test

conditions (the four CCITT documents at standard resolution plus document

number h at high resolution). In the second simulation, all seven proposed

algorithms (Japan, 3M, I34, Xerox, AT&T, BPO, FGR) were tested at an in-

finite K-factor for document number h at standard and high resolution.

The results of these two simulation tests are summarized in the para-

graphs below.

COMPRESSION AND EF.ROR SENSITIVITY

As explained above, five computer runs were performed for both the

British and German algorithms. The following test conditions were held

constant during these tests: error phase - 0; error file - 1; minimum

scan line time - 20 ms. All four test documents (Documents 1, h, 5, and

7) were run at standard resolution and a K-factor of 2. For the fifth

run, test document number 4 was run at high resolution with a K-factor of

h.

The results of the ten test runs are tabulated in Tables 6-I and 6-2.

To aid in the evaluation process, the corresponding test data for the other

five algorithms are also included in these tables. The definitions of

measurement parameters included in these tables are reviewed below.
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e Coded Data Bits - Total compressed bits required to

transmit the document excluding all overhead bits - EeL,

fill, etc.

* Coded Bits - To'.al compressed bits required to transmit

the document including all overhead such as EeL, fill, etc.

* CF - Number of document pels* divided by the number of

coded data bits

* CF, - Number of document pels" divided by the number of

coded bits

9 BER - Transmitted bits in error divided by the number of

coded bits

e ESF - Number of incorrect pels divided by the number of

transmitted bits in error

CODED LIE L:TH STATISTICS

The CCITT suggested that exerimenters should measure the statistics

related to the number of bits required to define the individual scan

lines. Statistics whic.h .7ere measured are minimum bits/line, maximum

bits/line, average bits/itne, and sta. lard deviation. Statistics were

:%easured for each of the two algorithmus and for eaoh of the five test

conditions. Table c-3 is a tabulation of the test results for a minimm

scan line time of 20 ms.

h_!FrNITE K-FACTOR TEST RESULTS

The primary objective of t1his overall measurement prograr is to

contribute to the selection of a standa:'d two-dimensional coding technique

for the Group 3 application. For this reason, attention has been focused

"'Iigh 2esolution - 2,376 lines X 1728 Cel3/line = h,105,728 pels
Standard Resolution - 1,183 lines X I2e pels'line = 2,0.2,86h pels

6-h



CN 0)O r-
4  cli

<Cl 00 C * co

V2 0

<l No 00 r-

04 E- Z: f
(.0- 0- 1-4 -4 LO

>CD C) .-O r- C

~c2 ~ ce) 0o 1- Nl m

Co~Cl 000 ( -
E Z 0 0 r 0 t

(1) T-4 - '4

< EZ e- ( ( 0 Q0

Col

cl) 00 t C

C UO t- C0 t
Z ~ ~ - C)C~ ( - -

CO A r-4 Cl 00 ~
Zl c I- m_ -

FcOZ '-4 (C t- o C-) CI
0) U-) m

0 0- Oto L
co -- ,-0 00 00

> cq - Cl C c

6-5~



on a low K-factor to permit satisfactory operation over noisy transmission

channels. It is also anticipated that two-dimensional coding techniques

will be employed in the future Group h situation where the communication

error rate will be very low. In fact, the compression parameter CF was

chosen to give some indication of performance in a Group h application.

However, if the test results are to be truly representative for Group h

operation, the K-factor should be increased. To provide data for this

application, all seven candidate algorithms were tested for an infinite

K-factor. Each algorithm was tested at both the standard and high resolu-

tion case. Table o-4 is a tabulation of the test results.

The reader will note that four of the coding techniques (japan, IBM,

Xerox, FRO) exhibit a very large error z-. n;itivity factor, while it is

much lower for the others. All those aI.orithm. exhibiting a large ESF

cause the input image to turn all white when the first error occurs and

it remains so to the bottom of the page. The other three techniques

have some degree of automatic self correction f.r transmission errors.

As a result the error sensitivit for these "hree alzorithims is reduced.

NOMENCIUTURE OF PRLNTED ERROR-CONTAMINATED IMAGES

Independent of this contract, the National Communication System is

printing the error-contaminated images which were simulated and listed

in Tables 6-1, 6-2, and 6-h. Each of these printed images is labelled in

accordance with a carticular nomenclature. Table 6-5 is a list of the

test parameters and corresponding image nomenclature for the FRG and BPO

algorithms. This table is included to assist those readers who may wi3h

to correlate the test results included herein with the NCS images.
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Table b-5 Nomenclature of Printed Error Contaminated Images

Image CCITT Vertical

Nomenclature Document K-Factor Resolution
Number

188A 1 2 3.58

488A 4 2 3.58

488B 4 1 4 7.7

588B 5 2 3.58

788A 7 1 2 3.58

4881 4 infinite 3.58

L882 4 infinite 7.7

*The nomenclature has a BPO prefix for the British Post Office algorithm

and a GRR prefix for the Federal Republic of Germary algorithm.
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STUDY GROUP XIV - CONTRIBUTION No. T7

SOURCE BRITISH POST OFFICE

TITLE PROPOSAL FOR OPTIONAL TWO-DIMENSIONAL CODING SCHEME FOR GROUP 3
FACSIMILE APPARATUS

Introduction

in Ur:at hecommendation T.4 (COM XIV, No 25, Annex 3, Dec 1977) which relers to
Uroup 3 facsimile apparatus, paragraph 4.2 notes that the one-dimensional coding
r;cnoLie may be extended as an option to a two-dimension coding scheme. This
contribution proposes such a two-dimensional coding scheme called the R2 cod,.,wh..,,
is based upon the one-dimensional coding scheme given in Draft Recommendation T...

The R2 code uses a similar coding procedure to that of the READ code proposed bty
Japan (COM XIV, No 42, Nov 1978) but uses a different code table. Comnared will:
'.he READ code, the R2 providev higher compression factors, Is easier to implen.,.n,
:,nd !r; ,xpected to have a better performance in the presence of trano-minvion err,...

nof the R2 Best Available Copy

0o i of the most important factors concerning the choice of a 2-dimetisional e*,dtni
• rhcme Is its sensibility tu transmission errors. The one-dimensional codin.. zch.,m,
uoing i, modified Iiuffman code includes a unique end-of-line (EOL) codeword
'000000000001. This codeword contains a number of redundant bits which ennure. i .h,
this sequence of digits cannot occur naturally in the coded data stream. Thcreiur.,
an error occurring in a coded scan line cannot prevent the detection ot the Ki1L
codeword associated with that scan line. This restricts the damage caused by an %rr.
to a single line. Also, an error which corrupts one or more diaits of the COL ci'ita
itself may not necessarily prevent that EOL from being detected. This protection i
achieved by decoding '0000000' as the end of a scan libi. The cubsequent coded s.o.t.
line ia then deemed to begin immedLately following the next '' in the data atrtn'.,
For machines accommodating large paper widths and having upto 2b60 picture 9eme1'..
per line, the end of a scan line is recognized by detectinA '00000000'.

I I
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The R2 two-dimensional coding scheme is designed to provide the same protection against

the effects of errors. This is achieved by constructing the R2 code table so that it

contains the codeword '0000000'. The remaining codewords are then added by

considering the statistics of the various coding elements or modes. The complete

table has the prefix property and is exhaustive (it it is a Huffman code). Redundant

bits are then added to the codeword 0000000' to form the required EOL codeword

11 x '0' + '1'. (A similar method was used in the design of the modified Huffman
code tables specified for Group 3 machines). The R2 code table and corresponding
code tree for the R2 code are shown in Table I and Figure 3 respectively.

There are a number of other differences between the R2 and READ codes. Computer

simulation tests on the READ code (Section 4) indicate that the vertical coding

elements VL(n) and VR(n), where n is-greater than 3, occur infrequently compared with

the other coding elements. Unlike the READ c-de, the R2 code uses horizontal mode

coding in these cases. Hence the R2 code has . -ange of vertical mode coding of up to
plus or minus 3 picture elements and the R2 code taile contains specific codewords

to represent the vertical coding elements VL(
2 ), VR(2), VL(3) and VR(3). The R2 code

does not include codewords equivalent to the READ code D(n) codewords.

The flow diagram for the R2 code is similar to that for the READ code except that an

extra decision box (is talbil ) 3?) is inserted immediately before the decision box
(is Laoa1] > Lala 2j?). The latter decision box is an adaptive coding procedure which

ensures that certain changing elements on the coding line are coded by the mostk. ffecient means. The decision box is not essential in the R2 coding procedure and is
,nerefore included as an optional procedure in the R2 flow diagram.

Iable I shows that the EOL codeword is followed by a '1' or a 10' flag bit to indicate

whether tne next scan line is to be coded by one- or two-dimensional coding respectively.

This allows the K parameter to be used in a flexible manner, called 'resettable K, as

described in Annex 1, Paragraph 4.2.1b. (Note that the resettable K procedure can also

be used with the REA code).

A formal description of' the R2 coding procedure is given in the Annex in a format

capable of being inserted in Paragraph 4.2 of Draft Recommendation T.A.

3 Comments concerning the R2 and read coding schemes

i Therr is no redundancy in the end-of-line codewords LSS1 and LSS2. Thus a

transmission error which corrupts any of the digits LSS1 or LSS2 will prevent detection

of that end-of-line codeword.

. The need to add a '0' ("stuffing" bit) after the occurrence of five consecutive

'l's in the coded data stream obtained using the READ code increases the complexity

of the coding and decoding processes. It also increases the transmission time for

documents 1, 4, 5 and 7 by an average of 2.5%. On the other hand, stuffing bits are

not required when the R2 code is used, since the end-of-line EOL) codeword is unique.

3 The R2 coding procedure is simpler than the READ coding procedure since the number

of vertical coding elements is limited to seven. Hence, in the R2 code, codewords of

the form Din) are not required and the coder needs to consider only a small number of

picture elements on the reference line when coding a changing element on the coding
line.

4 Step 3 is an optional step in the R2 code which does not affect the compatibility

between machines. This step is an adaptive coding procedure represented by. the decision

box Cis Eaoaj] > CalbI]?] in the flow diagram. By omitting it, the R2 coding
procedure Is -;implified since it is not necessary to code each changing element along

the coding lint by two different methods. The results show that the compression factors

are not changed significantly if this decision box is omitted.

~ A-2
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b The existence of an error on a scan line of coded data transmitted using the
1-dimensional modified Huffman coding method can usually be detected since each decoded
bcan line between successive SOL codewords should consist of 1726 picture elements.
This 1728 check can be used on every decoded scan line, whether or not "fill" bit@ have
been transmitted. If an error is detected, then it Is optionally possible for the
receiver to apply some form of corrective action. For example the receiver may attempt
to conceal the error by printing an all white line or the previous, scan line.

However, the READ code does not always allow this 1728 check to be used to determine
the occurrence of an error even when LSSl or LSS2 has been correctly decoded. The
problem is that "fill" bits can sometimes be erroneously decoded, for- example, as a
sequence of the codeword V(O), (see Table 3, Cam XIV, No 42). In this case, the
presence of an error may not be detected and error concealment could not be applied.
The R2 coding algorithm avoids this problem by using a code table which will not allow
"fill" bits to be decoded as valid'data.

The READ ceding scheme, as described in ref 1, but with the addition of the resettablir
K procedure (sve Annex, Section 4.2.1b), was simulated by computer prorar.. !his
enabled the number o1' coded bits, both with and without bit stuffing and the frequencicto
of' the various coding elements to be measured for four or the CCITT reference document%.
Corresponding measurements were then obtained for the R2 coding scheme. Two sets of
measurqments were obtained, one which included the adaptive coding step .1 and une uhiieh
omitted this step. Note that stuffing bits were not added to the coded dnau ubtuineo
usinV tht- H.. code.

tit%, ,:, jar,.mt.ILS were obtained for minimum line periods or 0, b, 10 and J0 mset., whJ::
verr,-potid t, minite um numbers or bits per line of 0, 24,. 48 and .tw biL res i'ctk.ly
whL'it Lratui.miu:.lon takes pliace at 4.8 kbitsesec. The resettable K pruceduire ui'rsI t..
ontan thv.,v results wau slightly dil'Cerent to that proposed ai an option In ths, h.
cud,. Pur" these resul.ts, each all white scan line was one-dImetsiunlly cudid.

A ustitul cumpari uui between the two codes can be obtained by cunsidering the iomg.esc..
ae'jcoa ror the tour documents measured with a minimum line peri, utl" tj maecs and
including the, appropriate LSSl/2 or EOL codewords. This shows that the addition of
utul'ting bit . to the HkAU code increases the number of coded bits required by 2.bA
on uvvrng (cl Tables 2 and 3). Tables 4 and 5 indicate that the umluoiun of the
idhpLivte cudirag'. 4tl lg 3 has very little effect upon the number of coded hite; the
iatmt'er of coiled bits ir; slightly higher for documents I and 4 and slightly lower rtir
t.e other two documvitm when step 3 is omitted. When compared to the READ ¢etJc with

-hit. sturrling, the 112 coding procedure requires, on average, 2.6% fewer codad hilit
(W' Table 3 with Table 4 or 5).

The rrequoncices or the coding elements for the READ code are liuted in Tubl. t%.
Tnblo 7 shown somo or the frequencies of the coding elements Vit~n) und V1.( fior to
equnl to or greter than d, This indicates that the number of eleme.nts wha'ri n ir
greeter thon 4 is small relative to the frequencies of other coding vlewmint. For
comparison purposes, the frequencies of the codirg elements obtained for thu 12 cXt%
(including step 3) are shown in Table S. It was found that the omitaion of step q
had very little ef'tvet upon these otatistics.

'The rgjaulto relate to documents recorded on a magnetic tape made availtable by thu
Frerih AdAls.I.trntlon. Subsequent testing or the R2 aid other codes will bt iovranr-% I
aceurdinl toU thc ugrowd tvut criteria using a sift mnaRetle tat.. -which tiow br%4% l.Nw'L.t a
r#ee.h, ly by h. French Admnistrution.

A3 Best Available Copy
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5. Conclusions

This contribution proposes that, by making a number of changes to the READ coding
scheme, the performance of the scheme can be improved. These changes allow higher
compression factors to be obtained, simplify the coding and decoding processes and may
offer an improved performance in the presence of transmission errors. Further measure-
ments are needed to determine the usefulness of the options, ie step 3 and resettable
K, described in the R2 codet

Annex 1
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ANNEX

THE R2 CODING SCHD4E

4.2 Wo-dimensional coding scheme

The two-dimensional coding scheme is an extension of the one-dimensional coding scheme
specified in Paragraph 4.1.

4.2.1 One-dimensional coding

a. Fixed K Parameter

The first scan line is transmitted by one-dimensional coding. Also every
Kth line following the first line is transmitted by one-dimensional coding
to limit the vertical spread of damage caused by transmission errors. The
following K-I lines are coded by two-dimensional coding.

The transmitter determines which lines are transmitted by one- or two-
dimensional coding by adding a single flag bit after the EOL codeword as
shown in Paragraph 4.2.2e.

b. Resettable K Parameter

This is an optional procedure which may be used to enable higher compression
values to be obtained.

If one of the K-I lines following the Kth line complies with either of the
following conditions, then that line is transmitted by 1-dimensional coding
and the value of K is again set equal to the K parameter.

i. A scan line which is not all white but which follows an all
white scan line.

ii. An all white scan line which" follows a scan line which is not
ali white.

c. Value of the K Parameter

The value of the K parameter should be set as follows.

Normal resolution standard K - 2
Higher resolution standard K = 4

d. One-dimensional coding method

This conforms with the description in Paragraph 4.1.

4.2.2 Two-Dimensional Coding

This is a line-by-line coding method in which the position of each changing picture
element on the current or coding line is coded with respect to the position of a
corresponding reference element situated on either the coding line or the
reference line which lies Immediately above the coding line. After the coding
line has been coded it becomes the reference line for the next coding line.

A-5
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a. Definition of changing picture elements

A changing element is defined as an element whose "colour" (ie black
or white) is different from that of the previous element along the
same scan line.

a The reference or starting changing element on the coding
line. At the start of the coding line ao is set on an

imaginary white changing element situated just before the
first element on the line. During the coding of the coding
line, the position of ao is defined by the previous coding
mode (see Paragraph 4.2.2b).

a1  The next changing element to the right of ao on the coding
line. This is the nexL element to be coded.

*2 The next changing element to the right of al on the coding
line.

b I  The first changing element on the reference line to the right
of a° and of opposite colour to a0.

b2  The next changing element to the right of b, on the reference
line.

b. Coding Modes

une of three coding modes are chosen according to the coding procedure
described in Paragraph 4.2.2c to code the position of each changing eler.ent
along the coding line. Examples of the three coding modes are given in
Figure 2.

i. Pass mode

This mode is identified when the position of bd lies to the left of
a,. 11' the position o b2 !,es directly above a,, then this does not
constitute a pass mode. When this mode has been coded, ao is set on
the element of the coding line below b2 in preparation for the next
coding.

ii. Vertical mode

When this mode is identified, the position of al is coded relative to
the position of bl. The relative distance a bI can take on one of
seven values V(O), VR(l), VR(2), VR(3), VL(- VL(2) and VL3), each
of which is represented by a separate codeword. The subscripts R and
L indicate that al is to the right or left respectively of bl and the
number in brackets indicates the value of the distance albl. After
vertical mode coding has occurred, the position of ao is set on al.

iii. Horizontal mode

When this mode is identified, both the runlengths ala0 and a1a2 are
coded using the codewords H + M(aoa1 ) + M(ala 2 ). H is the flag
codeword '011' taken from the 2-dimensional code table. M(aoa 1 ) and
M(aia 2 ) are codewords which represent the length and "colour" of the
runs aal and ala 2 respectively and are taken from the appropriate white
or black modified Huffman code tables. After a horizontal 'ude coding,
the position of a. is set on a

(2581) -....
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c. Coding Procedure

The coding procedure identifies the coding mode that is to be used to code
each changing element along the codina line. An adaptive procedure may be
used in some cases to determine which coding mode will provide the most
efficient coding. When one of the three coding modeshas been identified.
an appropriate codeword is selected from the code table given in Table 1.
The coding procedure is formally defined by the flow diagram given in
Figure 1.

Step 1

i. If a pass mode is identified this is coded using the codeword
'0001' (Table 1). Return to the start of the coding procedure.

ii. If a pass mode isnot detected then proceed to Step .2.

Step 

f

Determine the absolute value of the relative distance albl

i. If 1albll >3 then transmit the distances aoal and ala 2 by
horizontal mode coding (Paragraph 4.2.2b). Return to the start
of the coding procedure.

ii. If jajb1I 43 then transmit the relative distance alb, by
vertical mode coding (Paragraph 4.2.2b). Return to the start
of the coding procedure.

Step 3

Thib is an adaptive coding procedure which ensure. that tl- muL 03flicient

coding mode is used to code the position of a,. This optional tep replaces
Step 2 ii).

If jalb 1 19 3 then determine the value of Calbl], ie the number of bits
required to code the relative distance alb 1 by vertical mode coding. Alio,
determine raoal], the number of bits required to code the distance aoa1 by
horizontal mode coding. This iG equal to H + M(aoal), where H is the flag
codewurd °Ol' and M(aoa1 ) is the codeword taken from the appropriate
modified Huffman code table and represents the "colour" and run-length
value of aoa1 .

Case 1: [aoal] > [a b1)

Code a b by vertical mode coding.

Case 2: [a a1  [alhb]

Code both the distances ao and ala2 by horizont al mode* coding.

The use of this optional step does not affect interworkin' between Group 3
facsimile machines.

A-7
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d. Coding the first and last picture elements on a line

i. The first run length on a line aoa I is replaced by aoal-l.

Therefore, if the first run is black and is deemed to be coded by

norizontal mode coding, then the first codeword M(aoal ) corresponds

to a white run of zero length.

ii. The coding of the coding line continues until the position of
the imaginary changing element situated just after the last actual

element has been coded. This may be coded as al or a2. Also, if

bi and/or b2 are not detected at any time during the coding of the

line, they positioned on the imaginary changing element situated

just after the last actual picture element on the reference line.

e. Line synchronization codewori

To the end of every coded line is added the end-of-line (EOL) codeword

'000000000001' The EOL codeword is followed by a single flag bit which

.ndicates whether one- or two-dimensional coding is used for the next

!ine.

The flap bit Is:-

I : one-dimensional coding of next line

0 two-dimensional coding of next line

f. Fill bits

iill bits, contii;ting of variable length strings of 'O's may be inserted

beiore the EOL codeword as specified in Paragraph 4.1c.

g. Returni to control

The iormat used is the same as specified in Paragraph 4.1d.

A-8
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T2Ll

The R2 code table

NLEMENTS TO 51 NOTATION CODEWORD
CODED

PASS b1 , b, p 0001

HO)LZLINTAL l, 1Al ai H 011 . MtaoU1 ) ( MIa.1

VERTICAL U I JUST a
UNUH bI  alb1 ,,O V(O)

a, o tile ab I  1 VR(albl) 001
PIGIhL ,,_________________________

I Ubb j 000011

l .b 3 U0000

iI
al on tilt u&b - I VL(nlb1 )  UluIe't. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

or b,

b 3 (JOO0001

ENU-(,F-LINK CIJ)l.K)WU ROL (000UO000001

A I' or a '01 I'lua bit iit W d l.d L o tb EOL codeword to indicate tht ilte I,..l
suan Ilnu iu coded by cm'-edlmentitinl. cudlig or two-dlmonnin.al rtrdhits|

respect I vely.

A-9
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HO I ON A 
VERTICAL

line

________L_ N eno

ENDGT
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Pass Mode

, b2

Reference line"1'. .. ,

Coding line Ia0  a,

Ib,,2.I Vertical Mode
b27

Reference line

Coding line a, a/ -
a0  a, a 2 .

i- - IE- --- -- -- -- --

---- Horizontal Mode -- ----- -

Fi ure 2 - Examples of coding mode,
I a

I I0

,ECL

S I I I S I

' ' V~~t(3): ' 1

I (1 4: I

XV(2).

P

Figure 3 -The R2 code tree
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k)iE: Ih' results giveFn in Tables 2 to 8 were obtained at a resolution of 3.85 lines
per mm (ie .190 lires per document) and a resettable K parameter equal to 2.

TABLE 2

Number of coded bits - the read code without stuffing bits

0 msecs 0 msecs
DOCUMENT WITHOUT WITH 5 msecs 10 msecs 20 msec

LSSI,'2 LSSl/2

111454 l 0974 !120992 138656 18008,

369379 378899 380661 390444 41444;

190184 1947o4 200212 208225

7 3t. 183., 371352 371355 3773bl 3,4 , 4.

TABLE 3

Num.ber of coded bits - the read code with stuffin,- bit,

0 mi.-; 0 mscs I
WI TiuuT WI"I T i 5 rsecs 10 ms,,cs 2U msc
I.Ssi/" LSS1/ 2

1 11.'40 1.13760 123778 141425 1b2783

4 J8)2rb 389816 391578 401349 425284

5 194043 .203563 2e04071 ;11068 03!344

7 37.2251 381771 381774 387776 401837

A-12

L , ....
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TABLE .

Nupber of coded bits - the R2 code (step 3 included)

0 maecs 0 amecs
DOCUMENT WITHOUT WITH 5 msecs 10 msecs 20 msecs

EOL EOL

1 109952 125422 125430 139085 180042

4 361359 376829 377898 386194 409698

5 186752 202222 202384 208923 231495

7 354784 370254 370254 374906 388787

TABLE 5

Number of coded bits - the R2 code (step 3 omitted)

0 msccs U msecs
UOCUMENT WITHUUT WI'T 5 msecs 10 misecs 20.,vs.

EOL EUL

1 110173 12b643 125b51 1393f4 180364

4 362438 377908 378977 387292 410868

5 186309 201779 201941 208514 2311 bO

7 353358 368828 368828 373484 3873b8

A-13

(2581)
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TABLE 6

Frequencies of coding elements - the read code

DOCUMENT P H V(Q) vR(1) VL(1) VR(A2) VL(V 2)

1 810 1814 4048 1315 1262 723 468

4 3640 7568 15217 5508 4577 2953 1911

5 1603 2912 10240 2536 2457 972 734

7 4035 7470 13295 2801 5311 982 2335

TABLE 7

Frequencies of the coding elements VR(n), VL(n),

where n )2 for the read code

DOCUMENT VRte) VL(2) VR(3) VL(3 )  VR(H 4) VL 0 4)

444 304 141 104 138 o

4 J016 1378 781 418 156 115

I F-
5 629 520 247 141 96 73

7 604 1518 236 421 143 396

TABLE 8

Frequencies of coding elements - the R2 code (including step 3)

IwCUMENT P H V(O) V(1) VL(1) VR(2) VL (2) VR(3) VL(3)

792 2130 3958 1279 1218 323 227 132 47

4 356b 8508 15008 5395 4265 1552 1042 09b 128

1422 3266 10081 2591 2429 474 393 241 56

7 3858 8363 13141 2746 5134 481 946 22e b3

A-i14
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International Telegraph and Telephone COM XIV-No. 82-E
Consultative Committee

(CCITT)

Period 1977-1980 Original : English

Questions 2/XIV - Point A.4 Date March 1979

STUDY GROUP XIV - CONTRIBUTION No. 82

SOURCE FEDERAL REPUBLIC OF GERMANY

TITLE TWO-DIMENSIONAL CODING SCHEME
(Reply to Collective-letter No. 60)

'_T-t:rzduct ion:

A two-dimensional coding scheme for Group 3 facsimile apparatus is

described as announced at the last meeting of Study Group XIV in Geneva,

December 11. - 15., 1978. Differing from other proposals (IBM and Ja;ar)

this code =akes use of a prediction method.

Anr.cx 1 gives a detailed description of the code. Results of this code

i. co-parison to other two-dimensional codes will be presented in a

later contribution.

T*'is acde gives a very good performance, i. e. the compression factor

is very nigh. Error susceptibility is comparable to other two-dimen-

sicnal codes. This code uses a set of code word tables, which require

a 256-word nemory. One should take Into account that implementation

costa of memories are dropping constantly.

3esides high efficiency there is a distinct advantage of a clear

patent situation. The owner of the respective patent will grant a

du.y-free licence to everybody.

Ar obligatory declaration is given in Annex 2.

Annexes 2
B-1

(2600)
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ANNEX 1

TWO-DIMENSIONAL CODING SCHEME

The two-dimensional coding scheme is a line-by-line

coding method. It is an extension of the one-dimensional

codxng standard.

1. Parameter k

For reasons of restricting error propaqation, one-

dimensional coding with Modified-Huffman-Code is used

for the first of every k lines. The parameter k can

be chosen to k-2 for normal vertical resolution and

k-4 for higher vertical resolution. Parameter k is

set k-u , if transmission on data links with error

control is used.

2. One-dimensional coding

One-dimensional coding of a scan line conforms with

coding the run lengths by Modified-Huffman-Code.

3. Two-dimensional coding

The first step in the encoding process is to make a

prediction of the present picture element X from the

neighbouring picture elements XI to X4 (Fig. 1).

Table I shows the predicted value X0 depending on the

four preceeding surrounding picture elements X1 to X4.

Each black-and-white pattern of these four picture

elements defines a different source state S . For each

state there are individual conditional probabilities

P(X0 /Sj) that the present picture element X will be

white or black. Now the predicted value is the more

probable one in the given state S Then the predicted

value is compared to the real value of Xo . Each time

the prediction is right, a white pel is inserted for Xo .

When the prediction is wrong, X0 is replaced by a
(2600) B-2
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black pel. The resulting picture of prediction errors
is a one-to-one transformation of the original picture,

which means that all the information of the picture can

be transmitted by coding the positions of the

prediction errors.

The second step in the encoding algorithm explained

here is to encode the run lengths between prediction

errors as it is shown in Fig. 2. This is not done by

coding the run lengths between every prediction error.

The runs are encoded here separately for each source

state S.. For example the source is five times in

state S0 until the first prediction error occurs in

state SO . So the run length to be transmitted is 5.

For state S 1 there is a prediction error the third

time the state S1 occurs, so the run length is 3, etc.

For each state S an optimal run length code stored

in an memory is used to transmit the run lengths

between the prediction errors of state S (table 2).

The storage of the run lengths codes requires a memory

of 256 code words.

The run lengths codes used here are Truncated-Huffman-
Codes, earlier described in /l/.

The encoder has to arrange the coded run lengths to be

transmitted in a sequence corresponding to that of the

states (Fig. 3). For example, first the encoder transmit

the run length 5 of state SO0 since the current line starts

with S0 , then the run length 2 of state S2 follows,

afterwards the run lengths of state S6 and state S15

etc,

Each scan line is terminated by a hypothetical prediction

error at the end of the current line.

Each hypothetical picture element outside the page,

which Is requested for prediction, is assumed to be

white. For example, for prediction of the first pel X0
in an arbitrary line X1 and X4 are assumed to be white.

....... . . ...." ... . . . ..i l i | II l I~i~i iB-. ... .
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4. Line synchronisation

The line synchronisation signal used here confcr-!s
with the EOL-Code used by the Modified-Xuffran-Ccde.

A string of eleven "Oe followed by a "i" is used.

Additional one bit following the EOL-Code indicates

one-dimensional or two-dimensional coding of the
succeeding line. A "0" indicates one-dinensional

coding, a *l" indicates two-dimensional coding.

To make the line synchronisation signal unicue, a
"1. is inserted in the data stream after occurence

of ten continuous "O"s.

5. Fill bits

Fill bits are used to obtain the minimum transmission

time per line requested by the system. A variable

string of "O"s is inserted in the EOL-Code.

6. Return to control

End of document transmission is indicated by six

consecutive EOL-Codes.

7. Comaresslon factor

Fig. 4 shows the compression factor CF 4 achieved by

the two-dimensional coding with parameter k-c, no

overhead for the eight testdocuments with 1728 pels/

line and 2128 lines/page.

/I/ COM XIV, Doc. G3, No. 38

Dr.-Ing. Rudolf Hell GmbH

CC'TT, Genf

October 1975

B-h
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X4  X3  x 2 previous line

4 XjQ [7° current line

Xo- present picture element
XI-X 4,- previous picture elements

Figure 1 - Prediction pattern

Ii

1E W M15 I I I I 1 I previous line

ViIMA I" tIV current ln

0 0 2 6 15 13 8 0 0 0 1 1 1 0 0 2 7 13 8 source state

-t f prediction error

3 S.1 run [

L_ _2 _ lengths

Figure 2 -Coding principle

B-50)(2600) ,
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CF 4

3o

25

2o

15

5

1 2 3 4 oDocument No.1 2 3- 4 5 6 7 8

Figure 4 - Compression factor CF4

1728 pels/line, 2128 lines/page

k - m , exclusive overhead

B-7
(96oo)
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TABLE 1

Prediction Table

state S. predicted
) alue X

SO E white

SI  black

S2  white

S3 black

S 7 white

S black

S6 Z black

black

L9 J 
white

rT 7n white

S1 black

S 30PI white

-3  7 black

S 14  white

S 1 5  
black

(2000) -
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TABLE 2.1

Code Words

..c t4.q S0 source state s

r~j cn~jrunt code
.unqth wa3rd length weord

1 0LLOLL 1 LOLL
2 00.00 2 LOO
31 .A 3 OLL
4 O.L4 LLD
5 5 OOflL
6 LLLO0 6 DOLL
I LLLa:. 7 LLLL
a OLOLO .8 OOL.oo
9 OLLLL 9 OLOLO

10 OOOLL 16 OLO0LL
11 OOLL 11 LLLOL
12 OL..OOO 12 O000LO
13 OOOL 13 OWOOC0
14 000WL 14 OLOO')L
15 OOLOLL Is LLLOOO

1 6 LLLZ.OO0 16 0000001.
17 iLL Lo. 17 OOLOLOO
1s OLODOLLO 1S 000001.0
19 OLLOOLI. 19 OOOOLLL
20 OLOOLOL 20 LOLOLOL
21 OLOOLLL 21 LLLOOLO
22 OLLOLOL 22 LOLOLLO1.
23 01.000W 23 OLOOLOL
24 OLOOLOO 24 000001.1.1
25 OLLOOLO 25 00001.1.0
26 OLOOOLL 26 OOLOLLOL
27 OLLLOLO 27 COLOLOLL
28 OLLLOOL 20 001.011.1.1
29 COOLOOL 29 OOLOLLOO
lo 00.OLOO 30 00000001.
31 OOLLOL-O 31 OLOOLLLO
32 OOLOLOL 32 00001.1.01
33 OOLLOOL 33 01.001.001
34 CLOOOOOO 34 OLOOLLOO
35 OLOOOOOL 35 OLOOLLL1.
36 LLL.OLLO 36 L0OLLLO
37 L.L1.OLLL 37 LLLOOIL
38 LLLLOLOL 38 OL0OLROL
39 01.1.1.001 39 OOLOLLLOL
40 000..OOOL 4o 000001.1.0
41 0L.LOLLL 41 to.01.00O0

43 OO:.WLLO 43 LDLOLLLLL
44 00OL3000 44 LLUD.0011.1.
45 0000001.1 45 W1.01.LOL
46 00300001. 46 OLOOLLOLL
47 OOLLOOL 47 OQOOLLOL
48 OOLLOOOO 48 LAOLOLLLW4
49 001.1.1.1.1 49 OOLOLOLOL
So OOOOOOiO So LOLOLOOOL
51 01.00001.01 SI 000000001
S2 0L1.01000 52 00LOO1.0100
$3 LLL-LOLOOL 53 01.0.1.100
54 OLLU=:.OL 54 001.01..1.001
SS LLLLOLOOO0 SS 01.001.1.00
S6 OLLOLOGOL 56 0000000001.
S7 CL0000L.0 S7 O0LOLOOL001

56 O1LLOLLOO 56 LOLOLOOLLO
s9 OLOOOOLLL $9 LOLOUDOLLL
60 OLOO00LOO Go 01.001.00001.
Al OLLLOOOOL a. OLOOLLOL
62 OLLL.1.0000 62 01.001.00000
63 000000001. 63 00000000001.
64 0000000001. 64 000000000001.

1728 LL1. 45-1724 1.01.0 I(pretL&)
65-1727 1.0 (prolli

(2600) The prolix to (allowed by the runt length coded In B-9
II-bst olr noaton, most significant bit first.
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TABLE 2.2

Code Words
ao..fcq etatd S, on4 s 14 source stato S2 and 6j

fu. o-erun coda
C n';th K , length word

I L. I 01.0
a C1.0 2 1.0
I M0L 3 001.
4 O..:.3 4 1.1.1
S 0.101.L 5 01.1.1
6 OLLL1L 6 L.1.00
7 01.:LOO 7 01.1.01
I 000001. 5 00001.
9 00001.1 9 LL4.0L.

1o 00001.01 fo OLLOOL
II O1L0.OL: II OOOOOL
12 0000001.1. 12 OOOL1.0
13 0000L00 13 0001.1.1
14 01.11.01000 14 01.1.000
is 00000001.0 is 000000.
16 000000001 16 0001L4000
17 O0O01...- 17 LLOL0.
16 OLILOLOOLL 1s 0001.01.1
19 OOC1.CLOLO is OLLOO0LO
2o 0000001..LL 2o 01.1.001.1
21 0000001.1. 21 0001.001.
77 0000000*.:. 22 0001.01.0
,13 00001.03 23 000C1000.
24 0000001.301 24 LLO1LLLL0
25 0000000001. 2S IL.LL.1..1
26 00001.001.01 26 0001.01.1.1
27 0LI01.0OC1.01. 27 0001.001.1.
25 00000000001. 26 000.01.01.0O
29 01.01.301.00 29 000000001.
3o 00300OLO000 30 0001.0.01.1
)1 000O%00LOXC1L 31 000000000.
12 Gsq0001L 3312 LL00 (refix)

33-1729 OL1.1.01L (prefix)* )12 L0L p~~)

soiree state S~ and 5 9source states1,1.1.7,1. 0 , and

run cojd run code
10C.5th word length word

2 CL 2 L
3 3001. 3 001.
4 0.01 L. 4 0001,
S G01.LOO 5 01.11.1
6 4X OOC L 6 01.1001
I7 00-NN1 I 000001.
d OCLCLL1 a 00001.
9 0.NXO.L 9 01.1.0001

to 000.... to 01.1.01.0
II 001.CLO01 II 01.1.000
12 00000001. 12 01.1..001
13 C'OO.:LOL 13 0000001.
14 001.01.001. 14 01.1.1.00
IS 000O1L.OOL IS 01.1.1.1.1
14 001.01.0001 16 01.1..01.
17 00000300001. 17 00001.
It 03001.1-0000 is 0000C")L
Is 00001.1.0001 19 O000L1LLL
20 OOL,.31.0000i 20 01.1.01.1.
21 00101.00000 21 000011.1.
22 00000C01.,L 22 01.1.0.1.001
13 00000000.1.O 23 OC'.o000L

24 00000000000.. 24 01.11.011.1.

26 000C000000 LOC 26 01.1101..1.1
27 000-00L00 27 01.1.1.1.0.1.1
28 0M-0k1<0000001 21 01.101.101.1
29 03-00000O.001.1 29 0000000001.
3* 000000001.001. )a 0 L L40..L COO
31 00000000000001. 31 01.1011.0001

32-ij OCX000000L prafx* 33-1728 OLLOLOL (pre0fIR1)

.N Ore!Ix to followe by the run lengthi Coded In 11)-bit binary notation, Post siqnificant
(2600) bit first.
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ANNEX 2

DR.-ING. RUDOLF HELL
G I S kLSC H A F T UIT af -s, I E 0 ( a.4'

OR t. j UD1 0 NEILL GM664 F.3SfAC4 0229 '300 MIL 14

INFORMATIONSTECHNIK
Fernmeldetechnisches Zentralamt ELEKTRONIK FOR SATZ
der Deutschen Bundespost
Referat A 26 UND REPRODUKTION
Am Kavalleriesand 3

6100 Darmstadt

-. (K .'IZ4N LINO imal t4A4ICb? %AM UINSIR Z* 10 t ~ DuacWA.4 GrEWSRI' 'Ix r -.- h .

Lf/Hbs. 309 19th March, 1979

The following is a translation of a declaration of our company

which was directed to the FTZ on November 10, 1973.

A copy of the original German text is attached.

D e c l a r a t i o n

In the case that the method of a two-dimensional coding according

to our German patent no. 25 56 803 "Process for Data Compressicn

of Binary Coded Picture Signals" should be part of a CCITT reccm-

mendation, we irrevocably commit ourselves to grant by request

a duty free licence to the above mentioned patent to everybody.

This declaration will also be valid for our legal successors.

DR.-ING. RUDOLF HELL GMBH

signed by Taudt Marhencke

WEAR 0,[?0QC. SOO4 TEL 104211 200' I tiLl C 2907U PR f 04 111 )001 &4"

wE a SUC#4SOOKF F L 104* 311 01.1V IF A .11 14 2131 14 3 141A Titu "W I II E 14*11 'II I C (001 ( IA COD(

,( iS iT Z1 0 1I olrs AUI' S.M ? SA A II S ' * o I . lPU OO Lr "ILL G ISCM 4011SY UM I r1 RJR .4 1 N(P LANOW

D.P) afVA 10NST F'C' MAP04NCIK( DIeL IN( IEINZ lAuOT Sill Wit GIS.LLSCH4AI 1141. "o AMISG&rItN? t.. spl ,.. (,

(2630)
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APPENDIX C

SUBROUTINES WHICH ARE COMMN TO ALL ALGORITHMS

PROGRAM NAME FUNCTION PAGE

REDTAP 32 . . . .Read input image tape ... ............. C-1

CODELN . . .. Line Code Subroutine of "&icode" Subroutine . . C-2

STATS ........ Computes Statistics of Coded Lines .......... C-3

ELOCK DATA . . Initializes Packing/Unpacking Masks . . . . . .C-4

MI2B ...... Packing Subroutine. ............... C-5

14B .......... Unpacking Subroutine ..... .............. c-6

ERRMES . . . . Error Measurement Subroutine ........... ... C-7

WRITAP 32 .... Converts binary data to Input Format C.....0-9

CONVERT . . . . . Converts binary data to IBM Printer Format. . C-10

ft>
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START CF OCEC UPRINT PROGRAM- -DSNAMEDOO031.REOTAP*FORT
C PROGRAMI REOTAP32
C-

IMipLICqT ZATE,ER(A-Z)
INTE.iER PELt3UF(1500)9OT8IJF(60)
DATA 23tL.4AXPLFIL.OTFIL.TERM/1728.1,2.5/

- C.- -- - - - - - -

C*********************BEGIN PROGR %1 ***********s***
INLNtT=O

150 CONTINUE
DO 100 I1160- -

100 OTB*JF( I)0O
10=1
1-FW250
q:'A,3(02FIL 300 E4=500) lCtJ

300 FOR,4AT(Z5014)
.J1=J

316 IF(JoGTe250) GO TO 315
jJ31J +1.3-1
READ(PELF IL93%3) 03EL3UF(K)K=I09JID1)
G3 TO 400

315 CONT INUE -

RZA;3(P':-LFIL.300) (PELBUF(KO ,K=IDIF)
I:)= IF 1i
IF=IF+250
J=J-2 5 0
IF(J.EO.3,) GO TO 400
GO TO 316

400 COA T IN U'
IF(INLNCToGT*200) GO TO 450 - -*

C lJRITE(T.-zkMs410) IC*JI
410 F~jaAi'AT(5X,l4,5X, 16)

C 'RITE(TE-14.420) (;2ELBUF(K)#K=1,Jl)
450 CONTINUE

OTELP=l
00 460 1.1JI
RUN--PLUFC1)-..........
IF(gRUN.Eg.0) GC TO 700
DO 470 K=19RUN
CALL rI2G(lC*OTBUF9OTELP91)
OT !LP=OTELP +1
IF(JTELP..TPEL4AX) GO TO 480

470 CZNTINUZ
IC=40%(IC+1 92)

460 CONTINUE
4SO5 CJNTI.'J

INL C T=f JL4CT~1
NR IT( OTF IL) lNLNCT .PE'LAXstOTBUF
30 T3J 150

503 CONT14UJE
WRIT (Tl-R.4.510) INLNCTINLNCT

51a FORA.T(*3LI.4ES WRITTEN' =49690; LAST LINE NUMBER =9.16)
STOP

600 CONTINUE
STOP~ 600

700 CONTIN4UE
STOP 700
E ND

Z: NZ) OF OCZC UPRINIT PROGRAM LINES PRINTED= 59

C-1 UNCLASS IF LEU



UNCLASS IFIlED

STAAT CF )C2CJIT?~' DSNAM=OO31.CCOELh.FORT

J3UBR~j'jT!N- CLIO=hr4(LZNGTHo~tLA4,CCCLCTCDJATAi)
C-

IMPL ICIT ;TCAi
COU44.N/3UF/PLJUF(I;O,2),COOUFU(I.4)OTUF:(5,0.2),p

STFDJUF(240). ST.UT(000O)

C
~~ ~~: ;:r~~~~POGCZAM ****s***s**

C
C ir L: 4AKE ' J:2ZE. '4AKZ Uel CCDO:- LENGTH
C

A4LI 4;=O
C
C _-AZ.K 1INPJT 3

IF 'LA~.L.1 ~a-. LR ~ CALL 7XIT
xr L:~ ~f..T~j.O~LENfrGT 1 7~ ALL EXIT

C
IF(21~iT1L~b')GC TJ 10

C
C c:kL;JLA7J6- .A= U,l CZ: E !,.EX CCo:):# LENGTH
C \,4.) .'RFIT T.) CO3j L.INZ

4L -'IJ= C) (I .'E P CL A R
ZC.LL ( 1 JTC .CZC+.LE )

C
C "I 1L CJL~ - rT t 1, A T 1A CJY) INDE~Xt CLDE* LENGTH
c '4) A.).) T3 :):)-7 LI'4t
C

'1' Ci T1j j

TC 0-C) C 3 . 1 9 (P'L.ARJ

C.',LL 4I 1:3T-C')D)E CJoJF v ELCT+1,9TL-7NG)

)_ . =.-L J),; TA TL.-E 4C
C

C -2



SUBROUTIN~hA5 LENGTH. ZNLNCT9DIAG)
-1#4PLZC-1T--!fTE~ERA-Z) --- -------

IjTEGE R MTT(5)*ITT(295)LENGTH(INLNCT,)
RZ.AL STTC2,S)9SUM9SUMSO-
LOGICAL DIAG

COM40N^#WILES/TE-RMoLPFIL.PELFILoaTFIL. EF IL

DATA M4TT/O.24*489969192/

-- 00 330 1=1-----------.- -- - -

ITT(1 9 1)=10000
ITT( 291)O

SUMS 00
DO 100 Jal.INLNCT

C FINO FILLED LINE LENGTH

C- LEN=MAXO(LSNGTH(J).MTT( I))
IF(t)IAG) WRITE(TERM950)_ LEN

50GFRMATCI6) -.. __--------- *

C
C FIND N4INIAUF4 LINE LENGTH
C

UNCLASSIFIED

UNCLASSIFIED

C FIND 4AXIMUA LINE LENGTH
C

ITT(2. I)=M.JkX0(LEN, ITT( 2.I))

C FIND SJ4 OF LENGTHS
CSU4..SUMe+PLOAT(LEN)

SU'4SKI= SUA S+ CFLOAT (LEN) **2
10) CONTINUE

C
C FIND SAI4PLE MEAN AND STANDARD DEVIATION
C.

STT(l 9 1)zSU.4/FLOAT( INLWCT)
STT(2.I)=SURT((SU4SO-(SUM**2)/FLC;T(INLNCT))/FLCOt(INLNICT-1 ))

300 CUNTINUE
C

WRITEF(LPFIL.400)(ITT(1.il).I=1.5)
400 PO RM AT(

*00 MINIMIUM TRANSMISSION TIME (4800 PPS)B/
*9 CODED LINSI/
*0 LENGTH 0 MS 5 MS 10 MS 23 MS 40 MSI/
*0 STATISTICS:@//
*0 %l1N1A.441OX.5(I8)//)

410 FURMAT(
*0 '4AXIAi4JMRX95(I8)//)
WRITE(L'2FIL.420)(STT(1,!),I=195)

420 FOR:4ATt..................- -
*0 SAA'LE MEAN*9X5(FS.)//)

WR ITE(LPF IL .4301)(STT( 2. I). 1l.5)
430 FORMAT(

*0 STA44RO ) EVIATICO2X5(F,3.2))
C

RE TURN

0 END-OF OCEC UFNTPRdGRAM---- --- L INES PfIINTED= 200

C -3



14PLI:IT ;,%T--zGR (A-Z)
C
C

DATA K131T /-
£ ZJ3'00033. Z4O)COOOOJ.Z2000000.9Z!OCOOOOC.

Z00 000000.oozooco~lzooooo
&I Z0O833033.ZO04000O0. )02O?-CCC0,ZC31 003CC.

Z03)O000.ooz03C'4OU00^0. CO2CCOO.ZOOOIcoooO
Z oooodOOO 000 04000.Z 000 02000 ,ZOOOOI 30C9

& Z3)3)3o500Z00O40C ,. Z)3O2C3,Z1Q'IC01CC,
Z03000080 ZO0OOOQ4OZOO0O2!0,ZOOQOO0O

F. Z30000. ZO'tJ0004Z0000002ZO0O00001/

DATA KZ61T/
Z7FFFFFFFoZ3FFFFFFFZDFFFFFF.oZEFFFFFFF,

-, ZF7FFFI-FF.ZFD3FFFFFF.ZFDFFFFFF,ZFEFFFFFF.
ZFF7FFFFF.ZFFBFFFFF. ZFFDFFFFF.zFFEFrFFF,
ZFFF7FFFFFFFFFFZFFFDFFFF,ZFFFEFFFF,
ZF PFF7 FF F. FFF Ft3~FFFFDFF F .Z FFFFE FFF9

& ZFFFFF7FF,ZFFFFFFBFFZFFPFFFF,ZPFFFFFFF
ZFFFFFF7F.ZFFFFFFBF.ZFFFFFFFPZFFFFFFF*/

DATA. L131T /
&Z33.ZoC000:zcc0vcZgz0c03 o3oYJ.Z OC'00.

ZF&13)0C00.LFCOOOOO3 .ZFE3O000 .3ZFFt'O0CC.
ZvFF300003 .ZFFC 30003 *ZFF 03CO,) ZFF3OC,

& ZFFFdCOO'uZFFFCOOOOZFFFE',)00-3,ZFFFFC000,
ZFFFF6000.ZFFFFCOOC,ZFFF;=E303,ZFPFFFFO0,t

F, ZFFFFF3DOi.ZFFFFF-C03,ZFFFFFE'C0,ZFFFPFFF0C.
- ZFFFFF~aOszFFFFFFCOZFFFFFFEO.ZFFFFFFFO,

ZFFFFFFFS.ZFFFFFt FC.ZFFFFFFFE, ZFFFFFFFF/
c

DATA LZJIT/
& Z7FFFFFFF.Z3FFFFFFF,ZIFFFFFF'ZOFFI-FFF.

ZO7FFFFFF.Z035FFFFF,)I~FFFFFF.Z3OFFFFFF,
ZO067FFFFFZ-C3FFFFFZ0C1FFiFFoZ000FFFFF.

&Z0307F '=F ,ZOOO3FFFF .Z)11,FPFFFZ3000FFFF,
G ZOuu07FFF,ZCO00CZFFFZO(C'J1FFFZ30OC3.FFF,
& Z000007FFZC00003FF,ZO)0001FF.Z030000FF,
&I Z.UJO007FZ00CO0u3F. ZOOOOClFZOCCCCF,

& Z0.00007,ZG00000O.3.Z03000001 .Z00000000/

c

E NC LD IFIE

c -4



ST ART OF )CSC UPRINT PROGRA4 D SNAME-DOO3I.!412 8.P ORT_
C412 8

S4J8R4UTNE jLfLXVALwIfOA*J8*NB)- -- ---- *--

IM4PLICIT IN"771MI(A-Z)
DXIAENSIM ISA(2)

C******* .41253 40V3-S VIEI BIT STRING RIGHT-JUSTIFIED IN IVAL
CTO YI- HZ 8J-TH. T"A -OF4~i)T -I oQ ~

C******* LABZ.. CO4MON /G3201T/****

CQ044UN /GS2aIT/4ASK( 32) .CO'4IASK(32).LIBIT(32) .LZ8IT( 32)

ltI4T_-2GR '4A3KC,4ASK*LWLITvLZ3IT ~..

C *ss**** .4123 -=XzCUTE ****
JRHNiJt)4-3-2
Ni3 T=N d
JR.E=JqR1/.32+1 -------
JR8B.40(Jl3932)*1
I3Rf4!N3 (s.IdT9.JRE3

J *I= 32-Nt3R
c J-LA.-dflLVAL,LZdIT(_JV0)

K-32-JR3
LR=LU(L-%1O4(1I3A(JRZIe)LZaIT(J~ta~)SHFTbLCJ.KI
K("2-JII
LViL'SFTR(LVALK I
NfUTN3T-JR3 - ---- -- - - - --

199 IF(AI3T) 300#3909230

200 IE)ACJRE)-LR.T
JRE=JRZ-1 -

LRE=LVAL
LV AL *0
NS T-t48T- 3 2 --.

GO TO 199
C

300 JI'4am-48T
LR=XLOR(Ll.SvLAN)( IlA(.JR:_)tLI0IT(JI'4))

390 idaZ Rm)-LRE

C -5



UNCLASSI FIED

START OF JCEC LIPRI'4T PROAA,4 DSNAP4E-0O031..I48eFCRT
C"LII INTdGTR FUNCTION 148(I8A9J8,N8)

11,4cLICIT INTEGER~ (A-Z)
DIA~ENSIUN XBA(2)

C******* 146 RETURNS AN 1INTEGER VALUE FOR THE BIT STRING
C .3T;RTING AT THE J13-TH BIT OF IeA
C AND CONSISTING OF NB BITS.

C******* L-%BELE3) COJ14MON /G3ZBIT/ ***

CJ%44JN /G32elT/MASK(32 ).CMIASK32.oL11T(32)LZITC32)

INTESER '4ASKsCO!ASK9LI8ITvtZ3IT'

C

IF(Nk3-1) 10.30.20
10 STCP 10
20 CONTIN4UE

JNHf3=J L3-2
NJ3T=4XIN0(Nti932)
JR:2'JRi-B/32+ 1
J;;l-M0(JRHS, 32)+1
N3.-l=MI N0(NtBTJR8)
Jl,'4--2-Nt3R

C iA1IFT Al~.-4T 32-JR3 cdITS AND PUT IN ZERCS ON LEFT
C

J=XI ACJRZ)
K= 3 2-J Rt
14J=LA,1'C(LZ!3IT(JlI4)PSI4FTF%(JK))

C
*C CLCIJLATr- tUJALER OF BITS REMAININlG 1.4 LEFT PCRTICN IF ANY

N431='IT-NdR
IF(NSReLE.0) RETURN

*C IF LEFT PORTIUON EXISTS. SHIFT LEFT TO LINE UP WITH RIGHT
C 3ORT ION A~3 *ORO WITH RIGHT PCRTION
C

J=LAND)(IBA(JRE-1),LZBIT(32-NBR))
K=32-J P4
14t3=LOR(I14t3#SHFTL(JIK))
RETURN

C SJIT STRING HS OJNLY ONE SIT
33 COATINUE

14 cl=

F'SKI N3=JB-( JE3IND-1 ) *32
IF(LA:4.C'ASK(MSKIN3).IB1A(J81ND))EaMASMMSKIND)) 148=1
r E TURN

C -6



SUBROUT INE jW,%jELBUF.TUF PELMAX o VRE SERRCNT )
1'TI-C I1'-IN TEGER (A- Z) -_ _

.UAL ESP
C******S- LASELEF-o0oI~a~ItA*~~ -.---

COK40N /G321T/M4ASK(32),COMASK(32).L IBIYr(32) .LZ8IT( 32)
--- INTEGER 4ASK.CUN4ASK.LIBI-,L-ZSI-T------------

C******************FILE DEFINITIONS **********

CCM'4N/FILZS/TERM.LPFILPELFIL.OTFILERFIL
- OMENSION PEL3I.F(60) OrSUF(60)

COVM40N/LOGI C/SEARCH, DXAG
- -LOGICAL SeARCHsDI&G,---- - __-------

C
C*********************BEGIN{ PROGRAM_**************

REWIND PELFIL
-- REWINDJ OTFIL -.--- ~-

ERROR-O
aTELW-(AELMAX*32-1) /32
1TLNCT--------------- -- .

C
C READ 4N ERROR FRES LINE - -

C
100 CONTINUE

Ri!A0(PLPZL,E?4D-6OOERR=8O0) INLNNO.INELCTPELBUF
IF(14JU(INLlNO4-1.VrES).NE.O) GO TO 100

C - READ Atf-ERROR-tORRUPTED'LINE
20CONTIN~U-

REA:)(OTFI L.END=50-09ERRZ=800) OTLNNO.OTELCT,OTBUF-
OTLNCT=OTLNCT +1

UNCLASSIFIED

C- 7



UNvoL.A~ ~r 4,=u

300 CONTINUE
C C3JNT DIFFEREN.CF-S BETWEEN TRANS41TTED AND RECEIVED LINES

DO 450 1=l.DTELW
IF(0TfUUF(I)oZQoPEL5UF(I) GO TO 450 -

IF (eN0T.DIAGJG-O TO 420-
WRITE(TERM9410) INLNNO.OTLNNOI*PELBUF(X),OT6UF(I)

410 FORMAT (31 8*2Z12)-
420 CONTINUE

00 440 J=l.32
-- IF(14t3(3TJF(I).J,1).NE.I48(PELBUFCI).JI)) ERRCF=ERROR+1
443 CONTINUE
450 CONTINUE

17(FOTLNN*O-INLNNO) 200910050---
C,
C ERROR LINE NUMBER GREATER THAN GOOD LINE NUMBER;
c coUNT DIFFERENCES SETWEEN GOOD AND ALL WHITE LINE
C

500 CONTINUE ---.

DO S50 11,sOTZLw
IF(PEL8UF(I)*EQ*0) GU TO 550
IF(.N4OT.o3IAG) GO T3 520- - ...

WRIT.'(T3R.'49410) INLNNJ.OTLNNOI.PELBUFCI).OTBUF(l)
520 CONTIJ U7-

00 540 J=1932
IF(I4r3(2ELa3JF(I),J~l).NE.o) ERFCrd=ErRCF~l

543 C ON T I N U
550 CONTINUZ

C
580 REAO( 3-LFIL.EN0D530,ERR=800) -INLNNO91INELCT9PELfkUF

IF(MlJDUINLNNO-l@VRES)oNEoG) GO TO 580
C

GO T3 300
C
C CALCULATE ERROR SENSITIVITY FACTOR
C

600 CONTINUE

IF(ERRCNT.LE*O) GO TO 650
ESP-FLOAT (ERROR)4FL CAT (ERRCNT)

650 CONTINUE
C

-WRIT--(LPFIL.700I ERRCR.ERRCNT.SSF.OTLNCT
700 FORV4AT(-0NUM8ER OF INCORRECT PELS -89110/

* 3NUMBER OF SITS IN ERROR TRANSMITTED -1110/
*OERROR SE4SITIVITY FACTOR *,oF12o4/

* *3TOTAL 4UA4dER OF OUTPUT LINES PROCESSED 69'18)

RETURN
800 CONTINU

STOP 8)0
E N 3

C -8



%flRT.'I IV (, L&YRL 91 -. # A OATE a 19174,

I 4PL If 17 INT11UG!I.(I-1

3 CATA PLA~sPhLPlLs3TPILvTa:4/1?2u91v2#5/

~UL.U~kI N, PRGA ** 00h~********4*

3 3.5 4%150 CONTINUC
.3c I 0' 1 AO

~~ *f ~ -iQmf, N(d; INNC.NELC I P!LOiiU
044roINLN.CTaIKLNCT.I

P CLA It' I C
,39 12Jul

14 DO0 2)0 Kul.PELr4.X

Of. I IF1(PEL*.-'QPOLAR) GE, Ttolu
1c: 1 7OTU( J) r'"

2 PDLI%40'4rC(pCLkr.l 92)
2 51 TC-210

I ' .LNTI.NUE
2 3 . .u. ..

0%.2 20)0 CL NTIN JC
)02!OTBUiF(J)PRUN

313 JIMJ

wnl TO E1 ,. 3T F I L 93' ") ---T .f (K. 9 sID JIC

')C. W31J TO -440

1 .3~ 1 15 CCNTINJ:

I~uIF+25

1 F( J1 4C TC 4C
1.41GO TO 31C

7' 44) 3t CONTIN'
WPITE-(TFP-1m.l')) INCTINr

% : CC1CTINUR

-4 D



UNCLASSIFIED

START OF JCEC UPRINT PRGRA'4 ...... DSNAME=DO031.CONVERTaFORY
C PRqOGRAR~~
C
C THIS PROGRAM CONVERTS BINARY FORMAT USED BY COMPRESSION
C ALGURITH-1S TU THE FOLLOWING BINAFY FORMAT:

C 1728 SITS (216 BYTES) PER RECORD;
C
C EACH LINE OF 1728 PE.S B CCMES ONE RECORD
C

IMPLICIT INTEGER(A-Z)
INTEGER PELBUF(60) *OTBUF(54)
EQUIVALzNC, (PELBUF(I) 1 CTBUF(2) _

.INLNCT;7O
100 READ(I*EXDz50O*ER z600) INLNNOINELCT9PELBUF

I NLNCT =1NLNCT .1
WRITd(2,.RR-700) OTBLIF
GO TO 100

500 CONTINUE
'JRITE(5,510) INLNCTINLNNO

510 FOR*4AT(O LINES WRITTEN =*vlb@e; -LAST LINE NUMBER -4.16)-
STOP

600 CONTINU- .
STOP 600

703 STOP 700

0 N=N:) OF OCZC UPRINT PROGRAM LINES PRINTED= 26

C -10 UNCLASSIFIED

4 ,...
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JN'CLASSIFIED

C PR 0- G~ R AM- 0---000c

REAL CF39CF49ERQATE 00000t
C******* LAHi2LEL) COM'.40N .0G3201T/ S*** 00000c

COMMCN /%i3Z alT/%4ASK (32 )CCMASK(32) 9L IB3T (32) .L ZdIT (ZJ 00000(
INTEGER 14ASK*,COP4ASK,9LIBITvLZSI T OOOOOc

COM,CNI /S F F/PE L 9UF(6O0.92 J .CDB UF(2 4 0 1 OT EU F(b J 92i J 9 000
S. -3ELa I , ST A 16 -n__ Q nI -____ 0

C0PFCN/tJFF/COE-(3.92.2),CCDERD(39116000
COMM N/ER AY/ERRJRS( 2500) 000001

c 00000)
CCVMtCN/FLS/TERMLPFIL.PELFILOTFILERFIL- -- 000001OO

C*******,********LABELLED COMMON VARIABLES ********************* 00000j

CO MMCN/I V AR/PEL 14A X 9VRE S 9EPHA SE9C MPM AX E R 1100. I NMAX o K 00000
COMMCN/PVAR/N-.N43,OTLNNO.OTELW.INELP.CDELP..Jr:LPC3 LW. 00000.

*ERR CNT 9 1NLNC T CCNSEC 9ONECCNT LN-8F .(CNT o 00030i
*~ INCOD. 91NRZF 9CT COOsOTREF 9STFS IT _______00000.

CU MMUN I A /0 1 o MM 9T ToNN 9YVV--"O

t flt.TCAI q:-A9CN .. TAC. SVNr w~lT -1 E i. fl-taaAIc C. *

C 0o00t
C READ INPUT PARA4ETERS 0000%).

100 FOPMAT('SPARAMEFTERS: INPUTt=I), OR DEFAULT(=0)?') 0000
READ(591109ERR=90J INSW ______00000.

110 FU.FMAT tA!) 00090
IF (INS~eE3.DO) GO TO 315 00000.
TF ( Nq F I n -rl T. onnnn L~a i

C 00000.
C READ DIAGNOSTIC SWITCH 0000a.

3C33
114 WRITE(691 15) 00000.
115 FORMAT(# SoMAGNOSTIC PRINTOUT? (Y OR N):~ 1) _____ 00000.

READI5olLO) INSW _uv0.
IFfINSWvZQ.YY) GO TO 116 00000,

GO TO 11,4 00000
116 CON TIN4UE 00000,

C 00000.
C REA C MAX 14J.4 NU'4B-'R OF PELS PER LINE 00000.

120 CONTILNUE 00000.

130 FOlRMAT(9s!TTR 14AXIMUM NUMBER OF PELS PER LIN=-: '300000
REAC(5v140v,R=l20) P_'LMAX 00000

IF(PEL2A%..E.1ANO.P*ELMAX.LEe1728) GO TO loo 00000
WRITE(69150) PEL'4AX 00000

150 FO IAT(wUNJ45t. OUT UF RANG= ~I6'' 0070()0
GO TC 120 00000

C READ VERTICAL SAMPLIN4G 00000
C 00000

WRXTE(691 70) 00000
170 FORMAT('SE'JTER VERTICAL SAMPLING: ') 00000

Fq=ACI5.1t0RRz16O) VRES zv
180 FOF.VAT(12) 00000

WRITE(691S0 ),VRZ"S 00000
GO TO 16%) 00000

C PEAO PARA4dT--R K 00000
C 00000

WRIT~eol;2)00000
10.2flurtcJp PARAMETER bf 91 ___1____n

QEAO(5o140.ERq=190) K 00000
IF(KoGS.1oAND.KoLT.3000) GO TO 200 00030

GO 10 19%) 00000
* 00000

SREAD EFRCA 3ATT=RN PHASE HD
c 00000

E-1 4JN;;A SIF I B



UNLASS IF IED

WRI TVC 692 10.) 00000,

REACC5922409ERR=20O) EPI-ASE 00000.
220 FORMAY(1) 000

Cr s vieO Mwe'J' C34PR IESS D L NE L N 00000 i
240 CCNT:IeNL4 000004

WRITE(69150) 00000c

GO TO 200 00000'

C RED MN14.4 Ougg j
C ~SD UBE CAPRLIES TON LE NGOCSSE 00000-

240 CCNTINUE WRT(620000001

3350 F8RMATf sNU'4 8ER OF SC N IN S O BE PR CESOz? m 0000W

REA0(5.l40,.ERR3240) LINP4AX000

I T E(6 1S0 LI 4MA 0 001

GO TO 240000001

C READ NUMBR 3F)~ 00001,

3280 CONT INUEr SA IE OB RCSE 00001i
~RIT(6.2~0)00001,

330 FORJMATV SNUBR OF SCAN IMNES TO BEPROCN d 1U m) 00001
READO(So 410 *:RR:02) ERRMCO 00001

WI(6s.4O3) 3 TO 31 00001t
an43?4.N GO T4228 00011

C 00001
C R.EAD IEFRCR L3CA3E J 00001.

00001
300CCTNE620 00001

05REAC(5ol40) ERRS()ERRMCO 00001

IF(ERRf;OJS(*EJ*TT O99) GO TO 31 0 00001

IFE;".EN)GO TO 280 00001
31 ONIU 00001

C READ ERROR' TOAT ILEANNS 00001.
30C CTN. 00001

30 ERLo4O EROMSIRLM 00001
I AD1JJ15.xRLI\sE3 e99I GO TO 310 0MJ 0001,

GOISSR TOM30 00001
310 FORMT(116) 00001

ERROS(RLX)EROR(RRI)+RRR-MR!4 0-0001

GO TO 350 00001

C noop I
35 CONTINUEAP FLEAN OE 00001

36COTN~-__ __- 00001

C WRT N~ AAEES00001
WR IE .0 PL4K.RS..PAECM XLNA 00001
FLAU,%q9315oFENJ=3171 tRF PF=LJM)1N',~ 0000
ER* E '0RIA SAPI+ 1m.4 00001

31 FORMAT(ATERNPHSE1'6) 00001
EROS * 3IM )=ERR OMR(ESSD IN ERO LETH \ 1)q ~T# 00001

GO1: r-~~JI1C 0 TO 316. 0001
317 ERLMOU.0.N) RIT(6,1 00001

310 FONMTN0UE RRR UERE' ______ 00001

CWITE IRMOU PARAMTE RSTi.2)ER.t 00001

E-2 JNCLASSIFIt
WRITE(6o4001~~ ~ ~ ~ ~ ~ PE*4*V\..PHS*MPA*IMA 00



Ut4..ASSIFIED

4Z0 FEJ MAI1f72 -1 EIKKUX5 UtIIAJHM 1PDUUI
co tS * A' *U*1* R*..I*A. 8 BEIN PROGRAM ********e**ss*o**eus 00

C INITIALIZE 00001a
C 00001

VCeL-t e 00001
T CDATA=z0 00001

ERSPNT=t 00001

ERRNCNT= uuuu i
FINLNCT=02AS* p, 00001

CDELCT=32 00001l
CTELP= 1 00001
ZCraEt - "2 i 00001
CCPNS EC;=1 00001
1 NREF= I -~ 00001

OTRCF=1 00001a
fl TCr~ papa2000
WHXTE=.FALSE. 00001
KCNT1l 00001

IE 00001
CO 800 I=L.240 00001
S TF 9LF ( 10 ____00001

QUEJP IjW-U 00001o

800 C 0 hT INUE 00001

CTEU F ( 1. JTR EF)=0 00001
O)TRLF( I.JTCOD)=a 00001
Pt=C9k9FEI. i4R:F- q 00001
PEL13UF (I I I'JCO:) =0 00001

850 CJ14TrNuz 00001
:n.AkCH=.I RJ_.. 00001

SYNC=- FA.. G.. 00001

C I T -F IS= 00001

C EACHMOD=~ LOCK FOR EDLL 8IT-i3y-O3IT 00002

900 CCNTINJE 00002
CALL GET-7C1 3sM"DE.,L9ITS9L) 00002
(GL TO 0109930#930.9201.qiE 00002z
STOP 9C0 00002

olA Cn,'J T IN i 1= %Annp3
C 00002
C EOL NCT FOJN ); ADVANCE POINTER AND TRY AGAIN4 00002

000e
GO TO 1;05 00002

920 CCNT 1NUE 0000m
ST2P 920 00002

C 00002
C EOL FCOUND 00002

SEARCH=. AL SE. 00002
CD EL P= C:)---L3 +t 00002
IFCaFITE) G,' TC 935 000072
WR I TE= .T:R UE *00002

935 C C N 1N L;- 00002
C 00002

Z:Sflf ElTOJT~ EC8E Lht.E TO ANIC WRFFE 9UTF G030
XC 9E0 I= to d0 00002
ET EQF I *a TCO D)=0000

950 CU NTIN U-(o uoo!
WR ITE( 2) OTL.'4O.0P!LMAX. (OTBUF( I 0TCOO) 9I=1.960) 00002.

960 CON T IN U= 00002
IF('4CCl-2)965. 10000900 00002.

99 -. - 1 1s s -
ICOO CONT NUS 00002.

c 00002
C. PLRFUFW4 04 5 -1" 5N104Ar- UtCUDt Uf- X CLIRPLETL LINE goo0
c FIRSTvSET JIJTPir EPFFER TO WHITE 00002.
c ('?iI 'V At RNS All A I N-FQE~ an
C 00002.

DO 1010 1=1*60 00002

1010 CCNTINUE- 00002
C 00002.

IN 7EX= 1 000072
COLC-r-1 00002

E-3 UNCL ASS IFIED



UNZLAS SI PIED
U T~LP 00007Z~

c 000024

CALL OWt'E%*(1NDEXoCOLORsS1ATUS9L) 000024
GO TO (1030.1070.1O70.10J5.1040),STATUS 00002!

STOP 1000 00002!.
C 00002!
C RUN AU0MO; CmzQK LEM75tt UP; DUUIl LINE 0uP0oz

C 00002i

ONSW*oTRUE * 00002!
IF(OTELP-1-PELMAX) 103191032.1050 00002!

IChCQL.JCOLORuZ4OD( cDLOR*2o2 )+I 00002t

TIJ-IOENIOALDEOD 00002(

GOO30120C Xr1

3010 CCI.TINUW- 000021

COCC 00002t

O IRT9ELP OUPT1UFRT HT 000021

302 (CLY BLAC t IL8 NETD 000020

DO 30 2 3 =1 56 00002'

300CKTN- 00002-

C ~00002.s

301CONTINl~ 00002'
IOEP= 00002;

30 O CTO 3020 00002-1

C 1 2 3 4 500002i
9, eI 5eaeI I IV!eoeT ef lfWt~CIffll

C 00002.

1032 CONTINt-W 00002,

IFOTLP1-EMX 3011390000002
3033 CONTINU.E 00002k

ZNEOZE3 00002k

C 00002'

C 00002
103 CONTIFORFIE 00003,

10.33 CONTIIN %.E 00003t

C 00003.

C 00003,

C015F--Ce.LRL uooj

IF(L8ITS*E2e1) GOTO103 00003.
11F 9LZ 15, LAE* 0i) D~a- G- llS

C 00003+
C ECLFCUN~o CHCK TPE30003.

C CLL ET-CE3l4D9LISL 00003,

C 00003;

105CNIU 00003,
CDEL P=C~eL*+L 00003.

34~ .JNCLASSIFIED4

Z-4



t - -SrrS~4 - ------ ~UNiw.AS S3 FlIED

IF(OTEL~sL 2o) CO4SECuxCONSEC#I 00003i

C 00003.
C EOL2 0 ET !CT E.) 00003.

e 30003.
1040 CONTINUE 00003'

____CDELPaC2% L. 3
*L __ __ 00003.

C 00003.-
___ n Ic.r 4 . ..- ~0~l

C 00003.
C PRCOL EMS oPR0'3L.1E 4S 00003-

e ~00003:
1050 STOP 105%) 00003'

C 00003.
c; LIN LENKDGT- CORRECT UED-DETETtPPEEY1 -WRrTE UTJLTE-
C 00003.

IO~aA rK12xL _ - - --- -- flflQ3.
C DEL PzC:) -LP *4. 00003'
WRITE(2)JTL4NOPELAX(TUF(lOTCODOI.I1.C00 00003-
eioomsoot~ 4,9 00803.
CONSECu I 00003t
IF (CNEt) SYACu.TRUE. ___- 00003!

CTr.EF0TC.J 00003'

IF(MODE4.3.2) GO TO 1000 .. 00003!
GO TIC 3000 00003!

e as0000 I
C LINE TCO LJNG OR NO3 MATCH 00003;
C ________________00003

1070 ILUNT1NU 0Oujif
WR ITEU PA LSE* 000031

C LINE St-OAr 00003(
C 000031

IF I NOToSY 4C) G3 TO 1090 00003;

C 00003f

C __ _ 0000A31

SYNCz. FALSEQ* 00003
GO TC 1113 00003i

C 0o00s;
C W RI TE -A 'ifH ITZ LINE _____________ ____ 00003*.

00 110 0 1 -1. 60 0000 3"

WRI TE42) JTLN409PELtAAX o(CTOUtF( ICTCC)1II,60) 000u3.
1110 CTLNOL''J'F 00003:

SEAFrCH=. TRUE. 000031
GO TO 900 00003t

C END CF ME.iA_ 00003c
__ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _- -0003

2000 CCINTINLFe 00003(
WRITE(fe.:aI0) CONSEC 00003t

C 0000 3
C REPORT Cr '4JRSSUN, FACTOR, LRROR SENSITIVITY FACT~.JNdIT ERRCR RATE 0000J'

ERRATE=F-.'JAT(ERRCNT)/FLOAT(TCDEL) 0000.3i
,Wa1T -th..025i)tral, TrIAT&%TFflITAINL.NCT .. . r 0 Q

2020 FO-)MAT('.JiTOTAL NJLJ4OER CF CCDEO BITS a .18/ 00003
0 '3 TOTAL NIU43CR OF CODED DATA BITS a 'old/5. 00003'

0 $OT:DTAL NUJ4'4ER OF INPUT LINES PROCE4SED - I.18/ 00003,
* '38fIT --RR3R RATE a_',G1A.-6)________ 00003

C _ -01Do 4
CALL STAti(STAT,!14.NCTeDIAG) 00004-1
CF I-FA -AT 162 =1 MAX~F 10 I F,1 n.e A A I ( gNCIIZE T (I r NTL A ____i 4 k2.0
C F4= FL OAT 13 4:L.14AX) OF L 0T( INLIAC T)F L CA T 1TCDAT A) 00004,-

C ____0000 4C

2 030 FC ;AT('J 1; PR 1SON FACTOR FLR G;3 P4ACMI NE ( IIJ) =0 F Be4/ 00004t,
I '31JPR SSION FACTCR FOR G4 MACHINE ILF4e)_aFd.4) 00004,

CALL Er4R4.!S (p"-L .fJFe OTf3UF PEL MAXaVRAzS 9RRCNrI 00004k

E-5 JINCLASSIFIED
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STOP 0000%

SUB8tCUTI14F G9TLrE(LBITS.MCOEWRDL) 00004
IMPL.IC IT I4TEGER(A-Z) 00004

C VMH#30;'lq443jC2:SK 00004
CCMMCN- MASK A(32(CMAK32).LIBI(3,..-48IT(J2) 00004

C N~iR~AKCJAKL5TLI~ gugeu
C 00004

* STFSUF(240)9 STAT(3000) 00004.
CCMMCN/HkJFF/COOE!(3992,2).CCD0ERO(3s 111 00004.
eeCmoRoA;o~pe3( egg3 @100004.
C~***.e*...*..eLABELLED COMMON VARIABLES ****@****O**00004.

C 00004
u-LUMN 71 vAum p L-I mj .VR Q 59 FA 5 t. ;lWFM A X 9 FF% UL) 9L I 14 AX .K gUgU.
C 0MMCN/ PV 4A / I LANO 90 TL NNO 9OT EL W 9 INEL P 9C OftP 3 LP C0z W, 00004.

* ERRCN4T. NLNCT.CONSEC.CNECNTLNN0O5,KCNT. 00004.
I 11COD 1NR! F CTCCOOREF .STFBIT 00004

COf'CN/LI USCH IG SYNC wRITE ZERO LEFr CCL* .143'E* WIP4TE 00004
LOGICAL SEARCM.O31AG SYNC aWRITE ZERO *LEFT sCHC4,L 9UNfi.wHITE 00004.~~ u~avz4m RNUUMA4 ~wwwww*wvWg.U u go

C Mr~ 00004 -

Nflnano&
C 00004
C RETRIEVE NE XT SIT FROM CDBUF 00004.

100 COTrINUE 00004.
C 00004'

ENCUCr A NmW LINE~ IP NEv~AMV gugeU
C 00004

TFim AlTqbtr~w 12-1- E-Ct11P CTI irn Tn 2n' annn&.
IF(C0ELCT-CDELP1)J 170.190,180 00004

170 STOP 170 00004.

STFlIUF (1) -1 4t3( STFSUF *COELF .CDELCT-COELP+I1 00004
190 CONT L1UE 00034

C0ELP-JZ- (CU.EL~T-COELP 1 00004
CALL '!NC3)E 00004

WR 0- 4 B( iTWBUF 9C DELP 9LBI TS) 00004
LZLe IT S 00004.

IF(L.E-o.i3AND*WRD.Eo.COOERD(3.10)I GO TO 300 00004.
IFLEe~AN' RoO.CED311)) GO TO 400 00004

250 OTM-LS-000ow
0 OCEsc 00004

V00 CONTINUE 00004-
MO CE u2 00004

400 CONTINUE 00004,
MOO0Eg3 00004

RE TURN U0004
ENC 00004

C 00004
IMFLICIT I'4TEGER(A-Z) 00004

C******* LAnELSO COMM3~4 /G32BIT/ ****0000i
C 00004

INTEGER A ASK C'4ASsL ISIT*LZSIT 00004

COMMCNJFF/PLJF( 602) *CORUF(240) *OTSBFiiO.21 * 00004
*STF13UP424O)9 STAT(3000) 00004

CCffMCk4/!!AY/E-RRORS( 2500) 00004
C*******...****.FILE De-FINITICNS ***********00004

0 a OWiv
COWPMCN/FI LES/TER.LPFILP~dLFIL.OTFILERPFIL 00004

C*********e*e**LABELLED COMMON VARIABLES ************00004
C 00004

CCMMCN /PVAR/1AAVi~o.TLNNO.OTELW. INELPsCDEL',9jrrLpscZ#..W9 00004
* N .rTR iq RR R M 0004

*INCODINR- FCTCOO.CTr-EF.STF8IT 00004

z-6 UNCLASSIFIED



COpMCN/L3GZ#US FAR CH01 A G*SYNC*WR ITP-9ZERO LlET#C4COLf'4EoWHI Ts 00004ra

C.***.**.***.**.....**..BEGIN PROGRAM ***6*.*****00004t

c INITIALIZE VARIABLeS 00004i

KCR4TWN~T;1 - 00005
COELCT=32 00005(

nnflr~AAin ___ __ noonn.L
CO 50 IJQ .240 0000 5L
COBUF I 13. 00005(

50 CO0aTINUIw 000054
C __ ____ ____ ___ ____ ____ ___00005L

R ~A [N-mpuT' P ICTUK ff-VIL E uu
000054

innA enbaT 1pita nnnnqaa~
REAC ( .CA0=120O.ERR=500I 00005:

$ INLNNO.1-4'-LCT(PELDUFIIINCCD).IaI.603 00005
WE i . -~r~ !gYR-SloE-0 8 TO 106 96866i
!F(IKLCT.LTPtL4AX1 CALL EXIT 00005
INLt4CT=1'4LNCT*l 00005.,__________

C LOAD OLTPUT LINE' NU'4BER BUFFER 00005

LNCFIl4LI'40 00005
IF(SEARCiI)) LNNO=LNNO3F 00005:

IF(ILNNJLELN4AX) GC VC 140 00005.
C 00005.
c WRITEt SIX FtOL1wS offo0ys
C 00305.

00 12~0 I=1. e 00005.
CALL CCr)...i ( IO09 0, 09 09CDELC ToCDOA TA 00005.

CO 125 I= Is6 00005;
STFE3UF 'SUP.~4J( 1) 00005.

135 CON 4I11=C 00005w.
GO TO 400 00005.

140 CON T IN UE 00005.
C 00005.

OR Ar-T t: am.~ -T:f HE 00
c 00005.

INELW=(I 4ELCT432-1 )/'32 00005
-0 145 I= I, INELW 00005.,IF(PELl!UF(I9INCO0)3 146.145,146 00005

I A 4 fI~ __ __ __ _ __ __ __ _ ___a_ __ __ __ _ __ __ __ _ __ __ _

C 00005-
C LINE IS ALL WHITE 00005

IF(WHiITE) -33 TO 147 00005.
WHI 1Em.TlqUS. 00005.
GO -T 1~ 00005.s

C 00005
i( pr Ttip Tr -q ,n al gm.?7 Tor nn .
C 00005b

146 CCtTINLCE 00005
ili v.[e:To.iiiTee! )O tO 14700
*HITE-.FA LSE. 00005
GO TOl 149 00005

C TFST FCR CYJ4SECUTIV - 2-31m LINES 00005

147 CCNTIIIU7- 00005
IF (KCN 1) l4es149*600 00005

140 CCKYINVZ 00005

c CNE- "IF.N5iL)JAL ci1TNqc am"__
C W rIT1 F- C N 2'Z3L 1 00005

CALL CC3 N. (1 0,0.00,0,0CCLLCT .CDCATA 3 00005
C 00005

pe" -- Po0
C 00005
C TEST C*IL)r JF FIRST EL.E'4NT 00006

IF(14ts(P"-L.1UF(to.4COD3.1,11.EQ.O) !C TC 150) 00005

E- 7
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C FIRST 1ELS 4AT BLACK; ENCODE 0-LENGTH WHITE Rj~4 00005-

CALL CO~l1V(0.1 .COP;LCr.C~OATA) 00005'
P0LAR. 2 00005".

C CALCLLATE AU)4 LENGTH AND ENCODE 00005
C 000051

1*0 CUN4T INUE uupu
RUNE C 0000St
"fl aaalLa I- 20Wi MA vtnllt

IF (PELoEj *POLAR) GjO TO 180 00005f
C-Ati. C oC.. Is ge~0CLt efeDATA Oi 000 3w,
IF(ONOT6)i4G) GO TO 170 000051
WRITE(691601 RJN# POLAR 9CDELC T,'CDOA TA 000051

160 WVIU4AT Ml 3) 00005.
170 CONTINuA! 000051

POLARs.40) (,0L ARt 2.2) 4-1 00005'
CIO TC 200 00005'

RUN=RUN* I 00005-
200 CCtkT MUS 0000 5

KC IT K 00005'

WR ITE( G. 1 60 RJN.P3LAR#COELCToCDOATA 00006(
GO TO 210 0000 61

.e 0000w.
C TWO-CV4ENSZONAL C0014G 000061
C 00000.

000 GUNT1NW- UUuub ,STF8IT=STF31ftT. 00006,

C WRITE ONE EOL2 00006.
C 00006,

ZA U D!FOL 0~1~33~~. a100wstz fwCeafAJ 33Ca3e.
C 0000b,
C SET 'A0 T: LEFT EOGE-1 A.'40 PCLARITY-WHITE 00000

c ~00006
*0.30 00006

LEFT. .TJS 00006oe
C 00006
e BE VO e A 2000
C 00006.

620 CC h T INL. U___ 2_ 0000b.
In A6 4, - 00006.
IF(!.o3T#PCLMAX) GO TO 640 00006.

PELmI14R(PELSJ)F(I.9INCO )q 19 1 00006.
IF(PELeN.oPOL) GO TO 640 0000b

IF(i.LE.PELVAX) Go TO 630 00006.
640 CONTINUE 00006.

A I Soow
C 00006
C flT:CT ai__________ _______ _

C 0000c)
ImAC~l 0000bo
ftr(I~vvL%4AM sa TO 66 000z.
PEL%1=14J(-2ELBUF(flo NREF)#A0,*I )00006b
IF(LEFT) PS-L41=O 00006.

550 CON I 14U! DUD"
PE La I 4S'LSUF ( I 9114REF) .1.91 1 00000
-.~tPL..N.324..1jj--G3 J:2-670 "Gob6.

6eO C Ch T IN LE 00006.
PELM 1=PE. 00006.

IF(I.L~eEL4AX) GO TO 650 0000b.
66 CONT INUE _____-_ _ ____ 00006.

GO TO 71.) 00006'

IF(PELN....,OL) GO TO 690 00006'
GO T C 60% 00006.

HIS I 0000b.
FOLSPEL ________ ______ 0000b

C DETECT 02 00006:

u.-8 UNC-.ASSIFIEO,
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_______- --- -- - -- uuuU~
1.8al~t 00006t

700 COKlINLE 00006!
PEL= J40(AoE...UF( I INREF) *1 1) 00006!

1+1 00006c
IF(!.tLza.14AX) a3 TO 700 ____ _____00006t

710a C0WTIM-CE- -______

720 CON TIN k-- 00006C
82al 0 00069j

730 CONTINu.e 0000 6
IF(eNOT*LiEFT) POLARuI48(PEL8UFt1.INCOCIA0.AJ+I 00006,
Ir FTYEJr IL EF 1) G 3TCY -4 oVV0
POLARa 1 000061

LEFT- *FAL. SE 000067
740 CONTINUE 00006.

e Goeser;
C TEST FOR 3ASS 4OD 00006.1

C SAEPLRT S6300006'

C 00006t

C AlkME Z;12...3Z CLARTY3AST02 00006t

hA0 02 00006t
GO TO 62) ____ 00006t

750 CONTINUE 00
C 00006t

IF(MAB-3) 751.751.799 00006S
C 00006'
c 00006'
C V3MZ4*VFT00006t
ic, Ou-00uU0t
C 0000b'

At r'AO-Al -A 00006,
i4ORIZ-0 00006,

MO.I ZzC3L±-( I AI 4A/64+64.POL.AR) 00007(
755 COJTIN4j ____ _________ 00037L

HORIZ=HORIZ4C3&)z(1.T'-dPFCLAR),3 00007t
C_ _ _ _ _ _ _ _ _ -- I- _ _ _- - - - -- - ------ __ _ _ _ _ 00AG71
C CALCU~LATE V-'RTCAt: LENGT H 00007%
C 00007.

GO TO (7609.77,)97809780) 9 MA8 000071
STOP 760 00007)

C 00007.
760 VEqTIC-1 000071

Inf To~ 79- ---- -- __

770 VERTIC=3 00007
GO TO 793 00007,

703 VP 4 9i e 06 8307
IFifli-AI ..3 .3) VCEITIC=VFRTIC, I 00007

790 CONT INUE 00007
XFOI~uml.rif.vtFpTI*j GOu TO 835 00V07:

C 00007.
r rnFfl 11V kl..W~T ,tfTAl AnnTIP!rf ?C l IITECT A2- -- ________ _____

C 00037.
799 CCKTINUE 00007.

i-. I 3307*
ViFi'aT.B..LMAX) 6:) TO 810 00007.

C _____ _____ __ 00007.
c CALCLACAT.: POLARITY ~~
c 00007.

DQJf AR A~ =1 't1~jII!Mrflf IA I ,It I oulw0110.
800 CONTINUE 00007.

PE Ltt B(PIL OO~ls IN03 9100007
a: spot ; .,90O

I111 00007.
IF !ltii) -m4AX) GO TO 000 00007.

GO TO 930) 00007

E-9 JNLASSIFIE0
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AZ * 00007.

CALL CODN.P-3LA~ .AO.oA 1A2.CDE.LCTCOOATA) 00007'
AOSA2 W 00007

C -- .- 00007.

C CODE 8V ARTR CAL 14O0f 
00007.

-c 00007.
835 CONTINUE 00007,

Cg 00007

SA0 CALL COUGIA-130O00CEC.CAA 00007,

CAL ~~G 0-81*3,0.0#090.CDELCToCCCATA) 00007
050 CU4T INUj OO

CALLCOANI5 00007

C TEST FCR END OF LINE 00007z

C 00007

IF(AO.GT.PELMAX) GO TO 210 00007

PO3LwI4ft(;&1UFI l*INCO3)vAO.II 00007
FAU lu e UUP

210 CONTINk.E 00007

C SWITCH CUDE & REFERENCE LINES 0000l7

C 00007

INRE~K'CC~00007
INCO T~P00007

COELba(C)ELCTO'32-1) /32007

STFI3LF it) NCDtIUFt 1)000
300 CO NTIN UE 00007

ST 3 A T tMLNCT )-C:II;; ATA # 13 CZO 037
C 00007

00007
C CHECK COODE) i..INE L!N4GTH 00007

FI LCMP4AX-(CDELCT-32) 00007

tF(FILL) 4009400,250 00007

C COOE LINE TOO SHR IL1 OCPAC00007
250 CONTItNUE SHORT;_ FILLITO____A 00007

CCo TuaCYIVTLr L 00007
C 00007

C ngp_ 00007

400 CONT INukE 00007
IFr=PP4WrQwN~ ra TO 999 0030 7

C 00009,
C EAROF CCRRtJpT 00007

350 CONTINUcE 00007

lF(E~rF8IT-LS.0) GO TO 360 00007
.e IP(ERReUIT&lCOELCT-32) GO TO 390 00007

C ERROR IN qAN;Z OF C3DED LINE; CHN9APC~AE8109007
CHNEAPOPIT 1 00008

C tIT[140i~tUFPF-ROUTTfj2.1 00008g

8tT=MC0CIT*&v2) 00008

EACNT=9EARCt4T4I o0308

C 00008

380 CONTINt.E _________________ ____00005-R Pr.i-TAqrfT- - 00
tF(tRRPN.T.L5SRRLI4b Go To 350 Doza~

C ERROR LIST jKHAuSTS3000
C 00008

EmpRmf -qNwr; 1 3000
VRTEi.70 zRRP4ToERROPS(ERRPNT) 00008

370 F(Q'4AT('0=RROi LIST EXHAUSTED AT19It09'TH EFLF;*/ 00008
_____ _ - LASTFF.M1T ORRD T9*VF9 '1 fflTT-r'--Y

!R~t~O3N.I0000 d

3-10 JNLASSIFIED



UNCLASSIFPIED

uuuuo'
C COMPUTE STATISTICS ooo08i

390 CONT INUE! 00008i
TCCELaTCJI!L 4'COELCT-32 00008i
Ve 3Aqf TA-T .. VA $-CODA IPA 30
IF(OIAG) diRITZ(6.160) INLNCT# CODATA 00006i

c 00006;
IF~ T.R~r.0DrAGQQ TVi 46 uuuua.
CO!LWs (Ci)..CT *32-11/32 000089

WRITE(6.'bSO) (STF3UF(I)9I1=1CDELW) 00005:-
450 POlP4AT (6Z 12) 00008.

PC TU RN 00008:
CSo OTIW 00008:

CALL F.XIT 00006.

N NO 00008:
SUBROUTI4- CO:)ENG(MCOF-,PCLAR.A.6.C.CCELCT.CZ)3ATAI 00008.

CCtC/ i FF/P L SUF60 2 ) COLJF (24O)0 s TIF(609 2 1 00008'
* STF9UF(24k) * STAT(3000) __________ 00008'

CO ML~t1Jt F /cu LM13 3. 9Z 21 .OERDT"- -9 1 t -- Uu0Us
COWIMCN ,-AAY /ERRORS(2500) 00008'

C********** EGIN PROGRAM *********.e00008'
C 00006'g

CALL ri ts 11EGBERS! 3. MODE!. CDO8kr.COCLCTS;F 1.CO8iaha i a w~sD1i1 06008i
C0ELCT-CDtLCT*COOERO(1 .MCOE) 00008'
GO TO (14J0200.100.100.100.100.100,100.I100.dO0.800J *MODE 00008'

uuuuu!
C MODE £ 2 3 4 5 6 7 8 9 10 11 00008!

-C__ _ _ _ _ lg :
STCP 129 00008!

C 00008!

100 CCNTINU-z oooos!

RE IURN 000084

C HC$RIZCNITAL +]CE(2) 00008a'
C 00008.

C30ATA=C3J:ATAC3DERD(1 .MC0E) 00008
__ CALL Cr!O.L1(f9-AP)LAR .COELCT,CDDATiA) ______000081

CjS I POL AqR 527 - )14'1 - 00a
CALL CO)r-Ld(C-Bret4-WPOL.CDELCT.COOATA) 00008.

C 00008
C ADO ZCLI )k Z0L2 TO LINZ (10.11) 00008

86"&0
800 CCt.TXNU!7 00008

RE TURN ____ _____________________ 00008'
__ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ -o0~ona

SUORCUTI IE CNcE'NG(INDdX9COL0R9STATUS9L) 00008
T1uR IC TT T.j r.1 -A_ Z~ I -*

C******* LAW L--C CO4MON /G32BIT/ ****00008

C 00008:
C-p14M64;~ D~ 9A1A3).I~I(.1.Z1~.
INT'-G.R 4AS '(.CC-4ASK9LIH1T*LZ8IT 00003

C ______00008.

1CV4P/13jFF/fL3JF(60,ZJ.CDBIUF(2A0J.0TBUF(60.)o- ---1.ZZO
*STF3UF(240)o STAT(3000) 000083

CIMUltd I Fc-aLraFt :o pa~.sclnzRal oaaas. __

CCv,%CN/=RAY/EqRRT'1(2500) 0000d
C*****eee~e.***sFILE CEF1N.IT1CNS ****.****.*00003.

CO'*MON,FLS/TEqM,9LPFILPELFIL.CTFILEF;FIL 00008,
C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _000 03

C~***e***e~**It~E~rCO'R4Cl V-AR IAeLE5 0 4 "*W 6 W W5TI"iC 00UOd
C 00005:

CO'1I0N4/P'AR/1NL.'?-%'I TLNNC .CTELW * NE LP.CDEL~. t.r p C.&JL..#,p 0000a.
* CDELCT.IN5LCTTCDATATCELERR'NT,~zkKsFF,:RRLIM. 00oQz

Oft NIF vON 9 C o-ee*d
* I'CD 1NR EF ,C TCO 0TREF ,S TFR I T 0000~3.

Cc1*4cN/Xc/:OqIIM%lqTT.NN, Yy 00009
-c;RC7 1CgqHsl grCWRTE9ZEC9LF CO ; RT- Uog
LCGICAL i E RCH& 4.IA3.SYNC* RITE ZERO LEF.CH;..,,Nt 9W11 TE 00009,

K-li '.JNCASSIFIED
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uuuuvi
C B3EGIN DECOJE LOOP* RETRIEVE NEXT CCOE TACAO LjENG1H (L) 000091

1000 COIKTINUZ 00009(
1002 LENd IT=C:) (I* INX*Z#OLOR) 000M9

iF(OIAG) WRIT=(6.1003) LENSITeMOOE*LS1TSL 000091
1003 FO 94AT (21 69Z8. 161 To0009"

STOP 1040 0000i)

C 00009:
-e koe Movein %qwokmee. eeee tie~C imeemC vioh sEesE f:~, Hrq %o ses
C 00009,

INDEX=COJE(2slNDE-X.COLCRl 00009

IF (CCDS!U 9 1DEX9COLOR) oEQ.LENSIT GO TO 1040 00009;

C COOE tvORO- .rGER; FROM TIF TOP 00009.

C 00009.

C TS O AUPOTE4NTNCDE00009.

c-~~t~~I5- 00009.

1100 NSN. .J OTO16 00009.
C FCL~E.)G O15 00009.

C 0000;.c i TES .CR 44K TUT PTR1ThW C1CDE J' 00 009

C ULfuAE- 00009'

IF(FTNLS-1.ZaT.* Lx TO 118016 00009.
C OUPUTLNE l~l G:1S T TIO 1155T AXSECFE 00009

C 00009

C F(ADD BLACK RV4 , TO 1170TBUFE 00009

GO 1IC 1 1 RNO1 00009.
CA IoooP-o;r3 V 0F1liI ~ n)I-CTF P-ne

C TLmT-Lt 00009.
29 170 ol CONToTL 00009.

ST ATU 116 00309:o
C 00009.
C--RUN C E iJITC-U U PELMAXExCEEEO; LIE ICCLCN (2 00009
C10CNIL 0000s9

IF(OIAG£ wRI*TE(6,1185) GOTD .TC)1.6)_ 1180__ 00009.

ST ATS2OO9v
CEUN O__ __ __ __ __ __ LINE --:S TH- _EUA OMXSECF 00

C 00009:

C GCMTC ~O I N 1300ABE 3 00009.

1 170 CONT INUE 00009.

STTUS _____ _____ 00009.

c RN1EDJTLPLAEXEDED LINETCO CSS12) 0009



JNCLASS ZFIED

I -IDETICT E3 4-T MUM-_____

C 000091
STAT US-4 000091

4EeR 00009 ,
C EOL2 CETECTE3 (5) 00009,
C 

______000091

STATLS=5 00009,
00009,

ENC 00009'
Co*~**** LABEL6C) CCMMUN /G32e1T/ **e 00010C 00010:31 oolyccuwvT~N i,;3zeIT/s~<(ZI.Co4As35 TTi3JBICZ 00010INTEGER 4AS~gCO.4ASK*L1BjT9LZBIT0010

CJv M CN/BJ FF / PL U( 60 2eC U F(2,40 ) CT B F b 0 9.dJ 00010.* ~STP!3UF(240). STAT(30003 000

COV'aCN #'r4AY'E~rRORS( 2500) 000 10'
C.***.....*.,.*S* FILEDEFINITIONS ********** 00010

CCf4MCNF IL S/TER49LPF IL *PELF IL CTF IL vEF IL 00010

c..~.......'...LABELLED CCM-CN VARIAel.Es *********** 00010
C 00010:

COM4CN4/)V Al /114-1443 9 0TLJNO OTELW 1NE LP 9CDELP TELP), C~i.W 003 10
* ______-CCELCT. IN -LCTTCDATA.TCOELERPNT.LkRUFFe iRRLI4. 00010

tRKF (' 1 9 1NLNCt sCUN5EC CECT,NUiF-,ICUT9 J,"
I A;CDs INR zF *OTCZ)DDIR~E F sSTF8 IT 00010

C r'M%trN/LAJ /)m fq CUST Kky -janl I__ __ _

CO MN /L 3 I C/S EAQCH9D IA G vSYNC 9VR I TE 9 ZERO9LEF T 9C HCLL3NE a WHI TE 00010.
LC.JICAL -z AC .3AGSY Cv WRITE ZERO*LEFTCr4CrI....,Nits l TE 00010

86ai1
C BEGIK' CEC1)Z LOOP; RETRIEVE NEXT CODE WCRD L_ 4.i1 (L) 00010

100 000 toJ
1002 Lc KBIT -CJ:JE-1CCI. 1NDEX) 00010,

-~ i C1 I otl(LZ:4I -A 37-M.Lu-..LEj--- - - _____0_

IF(DIAG) 4IIRIT E(6*1003) LENBITvM~OCEELB!TS9L 000 10
1003 FO Q%1AT (21 C'*Z 12 *1 63 00010

65 Tz - )*9120319 ~. tc 905. Ut9 3 40C ei
STCP 1043 00010

1040 CONT IN UE 00010
-1FL UET!3, is. C' _T45_3N-EX Y-(-OTU_1MTD0f

C 00010
NO- MAYn 1NEC~AOO 11 D

C 00010
I N LE XC37 .( 2. INJOE X) 00013

I F(C OE3(I1 '10 Z).e i LEK8I T) GC T C 10 40 00010)
C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _00010

C CUD% WC-R3 LZAG Ff.lM THE TOP 0V
C 0031a

C 00010
C MATCI. FO'I'JJ 00010

1100 CONTINU-= 00010
C ELFP= C)iiL,1 L 00010

C 00011i0
C NO T AN EI. 00010

c ani n
C 00010)
C FIND tit AN)32 *00010

AO=CT:LO 00013

C 00010
r Y~pc !11______-~a-

C 00010
1-40+1 0001a

PEL'4IzO 0001a
IFAet~')5 TO 50 00010)

PEL.' 2I43IJrlT.JIFT1.TRV).A0.1J oooi'
50 Cf NTINUz_ 00010

E-1 3 JtKLASSIFIED



UNCLASS1 FI ED

WrLU114t!VJ IIUP1.1 ;JU~tl *let IO uuuI a

IF (vil. 04. 01 .L1 )Go TO 70 00010e
l..A It..AIC flfll aaIa

PE L% I PEt. 000107
In 1+1 00010o

i :! e:K 0 To so p;3 13;
65 CONT IN Ul 000107,

GU TO 5Z 0001011
70 CONYTINUE 000107

t~IF FA-'&. 201 a n TO~ On anin Ia:
CDO TO 60 000107

90 CONTINUE 00010'.

FCLu PEL 00010E
C 000101
c VEIECT 132 OOJiloe
C 0001 ot

1Ft t~, nan tnj
lF(IeGT9P.'4AX) W TO 92 000101

51 CONTINLIX 000101

IF(PEL*N- .POL) GO TO 92 000101
11.1t 000W0
lF(lL~er.LAX3 j 10 91 u000 1!

52 C0~aTINtZ 00010'
R 1=T 000lf 1 nl
GC TC (100.20O.300.400.400s400.600.600.60).140t:X 00010,
STOP 100 000 10s

C PASS MCDE 00010'
C 00010:
Avo f-ONT 1NUt2 1101

RUI.LEN=3Z-OIELP 0001 1(

GC YC (1155.1145)9COLOR 0001 1
C 0001 1(

qe~~~~~3: pelslFl 3r=ost
C 00011(
200 CONTINUE 0001 1

ENT I;Y= 23 --- oumi
CALL OtC-ZG (EITRY *COLOR *STATE *L) 00011(
en In onll

210 CONTINUIZ 00011.
COLOR '40.) (COL3F+292)+I o0011

CALL C)N= (EN4TRY .COLOR .SYATE,*L) 00011
GO TO (220911909 1190*12009120S) *STATE 003111

220 C')NTVuEl 001
CHCOL .*TRUbJ' 00011

C 00011
C VERTICAL 40DE A181=0 00011.

300 CON71NL:3 00011.
RU#%LEN=31 -OYELP 00011i

CC~zT~II~.00011.
GO TO (11!591145)oCCLOR 00311;

C VERTICAL 4Ja=E VRl A18I1.293 00011.
C 00011i

RUr.LCN=E01-3JTELP+INDEX-3 0001t.
CHCCLW *TU 00011.
GiO iTIIC 14~.LLO 00011

C 00311.

C VERTICAL MODES LEFT VLI'A181219293 00011-
C 0001 1'

RUNLNJ L-lTELP-(IHOEX-6) 000112
CHCCL= .TRUE * 00011.

- G TC fI 5" 337T TTC0LQR 0001l I.
C 00011.
c Ant 01 ACK OlI' In nULTOIT FRIOMP1 -AnnJj:L

C 00011.
1 14 5 CO NTIN UE 00011'

1147 CONTI.4UF 00011.

CO 1 150 1 =1, RUNLS4 00011
CL-rIW23 cCJLO Fi-1,~ 1 90MFI,OTC ED) , C TEEP-9l 000 FT

CT EL PsCr _Lp +1 00011.

4jNC. ASS I FIEO
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I F AuTLP- I GT P!LMAXI j TO 1180 00911
1150 CONTINUE 00011

C AD HT!4NT UPT00011
C DDWHT!~L4 O UIUTBUFFER (BY DEFAULT) 00011

1155 CONTINU.E 00011
IF(RUNLE.N.-T.0) GO To 1190 00011A

IF1OTrL;P-1.GT.PELMAxj GO TO 1180 0001

cRUN ADDED TO OUTPUT :.INE, LENGTH LESS THAN O. LQU.AL TO PELMAX (1) 00011t
C 16 efm ,00011

STATUSI 00011

RETURN _____________00011

C 000 U1

C RUN ACOEC JNTIL PEL-4&X EXCEEDED; LIE O LN ()001

3180 CONTINUE 00011-L
IF(DIAG) voRITE(6*1185) (OBF1OCO.a6)00011

(1TBUFrO*OTT4~oa1,600011

ST ATUSm2 00011
RETURN 00011

C ouD &
C NC MATCH F3UNC IN CODE TAB3LE (3) 00011

1190 CONTINUE 00011
STATUS m3 00011
RE fJt4 0001 .

C 00011
C CDLI DETECTE3 (4) 00011

r - 00011
1200 CONTrINUE 00011

51&1I C-4 nn il
r.ETU RN 00011

C 00011
e ZL Ef: Tc: b(Zlbf) Goe 1

C 00011
1205 CONTINLIE 00011

SJArUS=5 00011
RE TURN 00011
F -J nnn2

BLCCK CAT A 00011
C 00011

C******.*****S*FILE DEFINITIONS ***********00011
C 00011

COMON/FIL/TER4LPFILPELFIL.UTFIL.ERFIL 00011

C 000"11
*STFBUF(240). STAT(3000) 00012

COM -CN/HJFF /C.3DE(3 *92 *2) #CCDERD (391 It 00012

C**************LAOELLEC COMMOCN VARIABLES **.*s*******00012
c 00012

CCOOMEN/IV AR/P-L4AX vVRES ,EPHSE9ZP'AXRRMJo% -. f~r4AXoK 00012
C0MNPA/ LN CLN&TL NL@CE~ l -- ,CE1 00012

*ERVCNTs INLNCT *CONSECoDNEC'T LNNOIsF.KcNr o 000112
* I -3DINRaEF.OTCOD.OTREF.STFBIT 00012

CC M40ONAJGI C/SEARC1 9DI AG9 SYNC* WRIT:E.ZERO *LjFT CHCLL 9UNEeWHITE 00012
LCGICAL SEARCH*. DIAG. SYNCe WR ITE .ZERO,*LEFT oC4ZULUNr.,- Al TE 00012

CATA T9'4.LPFIL.PELFIL.OTFIL.ERFIL/5,6,1 .2.s0 00012
nATA n~ I,
DATA PE-4AXVRSHASECMPCMAXER, MO LINMAX,17,$2396'T,3000'00012
CATA K/2/ 00012

C 00012
DATA CJ.6(1 1 *.1 )CJDE(2, 1.l)iCVCE(3. 1.1)/ So 709Z0035/ 00013
DATA C'J3Ed I7 1.1.2; CtZ o zISRCDE1Pt --2177-69 Sosz0ooo 00013
DATA CJ.E(le 3.1)9C3DE (2. 39 1)e CCOE i39 Je1)/ 49 49ZO007/ 00013

IrTA 11 F j~)f~, I)~l53 t.l .. AsOOM lf
DATA CJ-3.(to S.1)sCODE(29 591)vCO0E(3s 5o11/ 49 b#ZOOOB/ 00013
DATA COJE(A. 69l)oC30E(29 691)*CCDE-(39 b.1)/ 49 7oZOOOC/ 00013

DATA COJE(19 8vI)9C'30Z(29 8913.CCCE(39 l ,1)/ 49 99Z000F/ 00013
DAA -)-1 9:11 ,.CIO 12 9.A),CD(3. 5,)/ 13 .Z013/ 00013

DATA CO-3E5 I lt.1)*CJDEI2* l1.A)@CCOE(39 kiwi)/ 9. 129Z0007/ 00013

E-1 5 UNZ LASSI FIED
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U A rA Lim o Z91 Tr t1 C!rZ I ut!TTE39 &.opp *9 bo cuuuf~uuT
DATA CODE(19 13 # I) 9C ODE (2. 13o .oCO OEC3. L391)/ 6. 14.ZOOOS/ 00013,

DATA COJE(1. 1591)oCODE(2. 15.lhoCODE(3* L5.1)/ 69 16PZ0034/ 00013'
DATA C:).>(19 1691)oCODE(2. 16.1 1.CC0E(3o 16.11/ 6. 17.ZOOJS/ 00013

DATA COJE(l. 18*1)*COE(2# l8#l)9CO0E(3ip 13.11/ 69 199Z0028/ 00013
DATA COJE:(l. 1991)*CD0E(2o_19st),PCOOE(3s t1.1if 7. 209Z0027f 00013

DATA COJE(1. 21 .1)*CODE(2. 2191),CCOE(39 diol~l 7. 2.Z0008/ 00014-
DATA r--r - , if p :).IIrQ Ff1 > , 7- 2i.7lfl7f nn
DATA CO.)E(I1 239l)#CODE(2g 2391),COCE(3* 23J.111 7. 24*ZOOO3/ 00014
DATA C:33E( I. 249tioCOLDEiZ. 2491),CODE(3* 24.1)1 7. 25.Z0004/ 00014.
CAA~ Ef)E t SviiveBf2 l*_1 1.C13.~.1) H 7 . ftw~so 00 14
DATA CO.) E I s 26 ot) oC ODE(2 9 26,1iCCO E(3* 46*1 1/ 7. 27*Z0028/ 00014,
DATA C3.3E(1. 27*L)oCDDE(2._27.l)*CODE(39 27.111 7. ZapZOOI3/ 00014
UAIA COJZ( I Z 1 9 UDE [Z Zd 91 J).CLtJo Zbst)( Is d.L0Z#Z4 00014
DATA C3.)E(1. 2g.1)oCODE(2. 29.1) .CCDE(3* 29911/ 79 6doZ0018/ 00014,

-DATA CflpF1 10 m 3n~ l~rPl _a"7. nn n. ii' n7flln Af
DATA C:3.)F-( 1 31.13 .CODE(2. 31.1).CODE(3* 31.1)/ S. 329Z0003/ 00014
DATA CO.>Ztto 32.l)vCODE(29 3291)CODE(3* .12.13/ 8. 33.ZOOIA/ 00014

DATA CD.3 C( 1 34 1 ) oCODE( 29 34.1)oCCDE(39 34.11/ 8. J5 9Z001 2/ 00014
DATA C33S(1. 35.1).C.OE(2._35.1).COOE(3. 3591)/ 6. 36.Z0013/ 00014

DATA COJE(lv 37.1)@C)DE(29 37.11.CDDE(3. 37.11/ 6s. 38.Z0015/ 00014
-DAT I h -NII A1 CDnF12, A Ch)rDn VA -Th.]) 1/. AQ .7nll6 I Z aI A
D AT A CO.)E( Is 39. 1).CODE(29 39.1).CCOE(3. 3991)l So 40.20017/ 00014
DATA CO.3E(1. 409t)oC!DCE(2* 40.1 )sCCOE(3* 40*11# Be 41vZ0028/ 00014
9AfA rcZZ74 1. 4 I..EB,~ 61.8 1) wtIwE-8OEA+.--i vi10 6. t*2 .008e9o 6901
DATA COZIE(1. 42.1).CODE(2. 42.1).CDDE(39 'Id.1)/ d. 43.ZOO2A/ 00014
DATA C33E(1. 43.1)*CDDE(2._43.1).CODE(3. '*Jell/ do 44.20026/ 00014
E)AT A W. I: 71 9 4 9CLI 449 1 ) *CU i 3- 11, /e. 4b*ZUUZC/f DUV14
DATA C33E(lo 45sl)9COD~t29 45vl)vCtQDE13. 4..1)/ 8. 46.ZO02D/ 00014
DATA Cll 

t II , 1rn)F I;) 46.jJ.CfrF1 t.~ .4.00i no
DATA CD3E(19 47*l)sCDE(Zo 4791)oCOCE(3. 4791)/ do 489Z0005/ 00014
DATA C3.3E( to 48 1 oODE(2v 48.1).PCODE(3. 4b6.13/ b. 49.ZOOOA/ 00014
DCATA c3(----.cJDC 30 519 3Z052/ 00014

DATA~~ ~~ -DE1 01.DEli. 50.1).CCDE(39 5091)/ b.e .052 01
DATA C3E(1. 51*13.CQDE(29_51.13.CCDE(3o 51.11/8.e 52.Z0053/ 00014
DATA F-J)E1t I z91) .CDEE (Z : 5z .1 ,;C7=Ij3Sze 1 )1 do 5j. z0 f oU01~
DATA CO.)E( I 53#l).C0DE(2. 53.1)CCDE(3. 5391)/8.t 5*.20055/ 00014

DATA C33F-(1. 559 1) *COD(2@ 5591 J.CODE(39 55.11/ do 5b.20025/ 00014
DATA CO)St1. 56.1)#CDDE(2. 56.11.*CODECJ 56#1)/ as 57eZ0058/ 0001'4

DATA CO33E( I 58 # I).oC00E ( 2 5 3 91 ) C 0D E ( 3 Z ,8 o1l/ 8. 59,ZOO5A/ 00014
DATA CO.3E( I 59l)#CODE(2. 59.1 ),COCE(3*_59.11/ So 60 9Z 005F1 00014
_UACX) C73-ml -1- __"_ 1- ET2*_7__M 1 CF ( 3 U 9Y (70 1)7g.9 619Z0A U zo g/ uoo1
DATA CO_3 (t# 6t*I).C30E(2s 6 191 ) CC E (3.obl 61)1 Cl.6 6de.0045/ 00014

D AT A CO.3E( 1* 639,1 ),CDE( Zs 639.thCDDE(39 b3.1)/ So 64*20033/ 00014
DATA CD3,E( I 64#1 ) C3rE(2 9 64.1 ).CCDE(3. 6491J/ So 69.20034/ 00014
AVTA r=:E 1.1*.CZe~e 6viveDE. 6..Cit; PO. 3z3v 01 8 Sat
DATA C33E(19 66vl)#CODE(29 66. 1).COCE(39 6691)/ 59 67tZ0012/ 00014
DATA CD.)(1._67#1).CODE(29_6791).CCDE(39 67.11/6G* doZO017/ 00014

DATA COJIE(1. 69.1).C3DE(2. 69*t).CCDE(3s 6991)/ b. 1.Z0036/ 00014
fAA CaEffi.2D 1I rIaF(2. 70,11,CnnC3, 70, L~B Z7f0_
DATA, COJECI. 71.1).CO:DE(2. 71.1),COCE(39 71.1)/ 8. 72.Z0064/ 00014
DATA C3( t 72v 1).OCE ( 2.9 72*113.CODE(3. 7291)/ 8. 739Z0065/ 00314
BA'A ebai(i :?a, o eait . :?a. iP. Cee r:i. iJ. ii o 3. i~vaeebeo 303{
DATA C3.) U 1, 74,11 .CODE-(2, 74.1),CCOE(39 74.11/ 8. 75.Z0067/ 00014
DATA CO i(lto 75* 1)*CDE(29_75*13.CODE(3. 7tpo1) / 9v 76.Z0OCC/ 00014
DATA CJ3LF(1. 76.1 ).CJI;EU v6I.013 76.1)/ i9. 7(.ZOQVCD, 0014
DATA C3 E( to 77P.1)@CODE( 29 77.I1) *CCOE(39 77.11/ So 7asZOOD2/ 00014
0hLDA COlL I .Z&..m .-l- o CO Lq_2_Za&.. .CC D E "*--.I kUA ". 9. _ZS ZA - 'Z -"-
DATA C33E (ls 7991)YCDDS(2. 7991)*C0D; (39 7991J/ 9. J0sZ0004/ 00014
DATA COJ3S(lq 80o.)9CODE12. 8091),COD=Q(39 8091)/. 81.2L90005/ 00014
8ATFA plDGBOie I--8-vGfytvI*E rEE(--3 02* io 61 9Y 290 999i
D AT A C3E(to 82o-L ) 9CODE (2. 82* 1).9CODE(3o 132913)/ 9. SJ.ZOOD7/ 00014
DATA C3.)E( I.v 33.C3D5(2._8391)CODE(3. 83.1)1 9. d4oZOODS/ 00014

L) T T1P . ~g1 L UL (2. 9 54oI c-Ut ( 3 84.ril/i95 9. .UUL)9oF uuo14
DATA C3DS(1. 35.1).CODE(2* 859 1 vCODE( 39 :59.1)/ 9a Sb.ZOODA/ 00014
DATA rI 1 ,SA1.Cnr3FI9k.EA RhI -CfrfM I A, AtI Q,-7 .70a.DRZ 00014
DATA CO.)E( Is 87o 1).9CODE( 29 87o.L).*CODE( 3 47.11/ 9. ddoZ0098/ 00014
DATA C03E(t. 88.11.CDE(29 88.1 )*CCOE(3* dif.11/ 9. 89#Z0099/ 00014
DAT:FA e~:t,-iseqv 1 weB~i e 1r. 31 ) we eCC;3. d9v!)0 9. M 09839Aso.e~
DATA C.) Ii( I 90.*1 )9CODE(2. 90o.1)*COOE(3. 90.11/ 6. 13.20018/ 00014
DATA C0D'(1. 9191)*CODE(29 9t.1)tCQDE(3. 91i/9 2 09df 00014

AT tM 2,929~eDOM 2A -1/1.5 V4.ZQUJZ 00014
DATA COD3E(1. 1.23.CODE(2. 1.2)sCC0E(3* 1,21)/10. 65.20037/ 00014

3-16 -~ UNZLASSIFIED .
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DATA CO.3 E(1 392 ) 9CODE( 29 392).COOE(39 Jo.4)/ 2. 49Z0003/ 00014:

DAT A COJ.(lq So2) 9CO DE( 29 5*2)9CODE43o 5*2)/ 3. 2.Z0003/ 00014.
DATA CDDE(19 692)oCDE(29 692).CODE(39 692)/ 4. 79 Z0034 00014'
8 AT is 9Cil. 7-. 1wrBB 12. TF.e) Weift a. P.e). 3o. a . aesee 8001*;
DATA CODE(1. S@2)qCDE(2. 8*2)oC0DE(3o 892)/ So 9*Z0003.! 00014t
DATA C33E(19 992)*CODC(29 9*2)sCODE(3. 992)/ 6. 10.Z0005/ 00014k

DATA CD)E(1 1192) 9C JOE (2 1192),CCOE(3* 11*2)/ 7, 12 Z00040 000141

DATA ClaE(1.9 1392) sCODE(29 1392)oCOCE(39 13.21/ T. I4,Z0007/ 000144
DATA C33E( to 14*Z)*CODE(29 14 *2)9C ODE (3 14.2)/ Be 159Z0004/ 00014;
eAva* eee i i. &s- fi easet6 e. is eiw-BE13 +3v 512 a Ls 6.. 6.000410 304.
DATA C03E(1. 16.92) 9C ODE(2 9 1692),CCGFE(39 lb.21/ g. 17.Z00181 000141
D AT A COJ ( It 17 921 CO DE (29 179 2) 9CO DE (3 17.921/10. 18*ZOO17/ 000141
Z-TW CO.DE I o I a9 cc zo1 r-CDE: uool.,-
DATA CDDE(le 199.2) CODE ( 2 1 9.2) .CODE( 39 19.21/10. LOZOO08/ 00014-
DATA C03 (Ie 2192)'.COE(29 21*2) *CODE (3.9 2t.2)/Il. 24! 9Z0068/ 00014'
DAT A CO.31:( I 2292 )oCDDE(2. 2292),CCDE(39 ZZ9.2) / I t 239ZOO6C/ 00014,
a AT ok esp e i . s a riae i e. e3.e ).4seSE 3. it3. a i , 2*i. e 4 .~ aa90160 i*I
DATA CD) ( to 24,2).COCE(2. 24.2)oCODE(39 24.2) /lit 259Z0028/ 00014
DATA C3.)E(l.9 2592 ) oCDE(2. 2592 ).COCE(3. 25.2?)/ I.I 269Z0017/ 00014;
L)A - 6 !9caDT2-9 l.5W9-ZT7232JWD E t 3 Z5oZi/Ilt Z(.ZUU tof 00014t
DATA CO~d(1. 2 7.eZ) 9C 3DE ( 2 2792)*CODE(3 d79.21/129 28oZ OOCA/ 00014,
rIATA Crel: 1 -2A - 1-C)jnf -A-2 1.CrnflP1. 2a.21112, 24..7AfCRZ GnnaIt
D AT A COJE( It 299.2 ) CODE( 29 29.2).CODE(3v 2992)/12@ .30 *ZOOCC/ 000151
DATA CJ3i(1 3092)oCODE(29 3092)oCODE(39 JO.21/12. 31.ZOOCD/ 00015.
a AT cD)C9 1. 31 .2 wreEBE! 2. 56 .2i eeEia. ae e2) s-. 42 zeebeo 000i
DATA COaE(l. 3292)oCOCE(29 329 2)t COCE(39 42.2)/129 3-..20069/ 00015.
DATA C))3E-(1. 33.2).CODE(Zo 33*2).CODE(3. 33.21/12. 34.ZOO6A/ 000156

D)ATA C3 E ( I. 35.2).CODE(2. 35.2).CCDE(39 3592)/129 3to.ZO002/ 00015,
r)TAC1-I(I A 21.r n ,r n (A lf,,21 Z 2, -7 7OOM-% nnlfl
DATA CO,) 1 3 7 92 ) CODE (2 37.2)oCOCE(39 37@2)/129 489ZOOD4/ 00015
DATA C3D( I1v 389 2 ) C ODE (2.9 38.o2) 9C ODE (3 9 3d.2-)/129 Jiv.ZOODS/ 00015
DAa CS(t-4- iegzccez 391.e.Z0E(a d .i)0tt 46 vp 09 60 0Gi

DATA C33 ( 1. 40.2) .CJDE(29 4092)#CCDE(39 40.21/12. 41.Z00D7/ 00015
DAT A C33C'(It 41*2).CODE(2m_4l.2),CODE(39 qLo2)/l2. 42.ZOO6C/ 00015
DATA CODa (1 9429 .) sCCE;(Z 9 4Z 9CCLDEI3. 42.217129 43.zoobD7/ 0015
0 AT A C:DDE( It 4 3, 2) CODE (29 43* 2) *CODE t3 9 4392)/129 449ZOODA/ 00015

DATA CO.(to 45.2) .COE(29 4592)tCODE(39 4592)/129 4.Z0054/ 00015
DAT A CO.)z1 469 2 ) CO DE (2* 4692)*CDDE(3. 46o.2)/l1,. 479ZOOSS/ 00015

DATA CD35(lo 48 92) 9CODE (2 9 4892)*COOE(39 46.21/LZ. 4S'.Z0057/ 00015.
DATA CO.)ECI.o 49v2):fCyDE(2 49,2 ), COCE (3. 49.?2)/12@ 50*Z0064/ 00015
DATA C57=--I. q 50.1,2 .D(. 50.92) 9CCOE ( 9i i ~u2) 71,d 5I*Z0065/ 001.
DATA CO.)i( 1 9 51 92 ) 9CO DE (2 5 192), COOE (3 o 5192) 112. 52.Z0052/ 000t5

D AT A CODE( 19 32).9CODE( 2. 5392)*CODE(39 53921/12# 54,Z0024/ 00015
DATA C))3E(1. 5492 ).9C3E(2.9 5492).CCDE(3. 54. 2)/ Il. 559Z0037/ 00015

DATA C33tE(le 56.2).CJDE(2. 5692 ).9CO 0E ( 3 5(692)/12@ 57.Z0027/ 00015
DATA COD C to 5792)tC0DZ(29_5792),PCODE(39 5792)/129 i3vZ0028/ 00015
OAT A C3J t I '.39 ) J D~E (29 5d 92) qcO ( 3 *a ~d2)f 120 59OZ0058/ 0001-5
DATA C3X) I v 59.2) *CODE(2 t 59.92 ) CCOE(3. 5492)/129 bJoZ0059/ 00015

DATA ClIDE (1. 61.2).CJDE(2, 61.92 )oCODE-(39 61.v2d)/li bi.Z002C/ 00015
D AT A CO.) ( It 629 2).CDDE(C2.9 6292)9CDODE (3 9 6292)/129 639ZO05A/ 00015

DATA C3.)E(1. 6492),9CODE(2. 64 o2).9COEi(3.9 64.2e)/ li. **Z0067/ 00015
D AT A CO:)--( 1 659 2).9CO DE (29 65.*2).9CC DE ( 3 9(59e)109 20.ZOOOF/ 00015
'?ATA CJ-I i1 90 2J97F=( 69 oLU7 177~ (J s 669Z)/29 679Z00c8f 00015
DATA C:)(1. 67.2).CODE(29 67.2) .CODE(39 67.#21/ Il. 68.Z00C9/ 00315
.jA1rA L.32' :r AR- i -cn np CIa. f... 12 .. 7lSR pnt D-
L)ATA COD)r( 19 '69 2) C03DU(2. 6992)oCODE(3. 699'0)1129 7J9Z0033/ 00015
DAT A C3E(to 70.2),CODE(2, 70 92).*CODE( 3. 70. 2)/ 129 71.Z0034/ 00015
9 A YA zzs:c 1. 94 .2 1ve BBE fe p :pie lveepe is. pieie ii. FP-v -0350; 80125
DATA CODE( 19 72.2)9CDD(2o 7292)tCODE(3. 72.21/&4. 74.Z006C/ 00015
DATA C1) -E( 1 7392)oCODE42. 73j2).COD0E(3 73.2)/li. 749 Z006D/ 00015
DATA CJJ~t to 74v2J9C0DF=(2o 74.23 Dt7492)/139 7aoZ0OWA/ 00015
DATA C33(to 75.#2 ) CODE(29 7592)gCOOE(39 75P.&)/1l3. 769Z004B/ 00015

D AT A CO:) 19 779.2 ) CO DE( 2s 7792)9CODE(39 77.21/13. 70.Z3OAD/ 00015
D)ATA C): I v 78v2 ) oCDE(2 9 79*2)*CCOE(39 76.21!)/139 71i 9ZOO72/ 00015

DATA CODDE(l. 3092)9C3DE(2v 8 0 92 ) 9C0DEi( 3 9.3sZJ lO2/3. 1.#ZOO?74. 00015
DATA CD'j 1 S12).COD(.2._8I.2).COOEf(3v 61.21/13. J2.ZO075/ 00015

DATA CO 1 9 8I3 2 9C DE (2 9 8392)oCCDE(39 d33.2/13. J49Z077/ 00015

E-17 UNLASSIFIED
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DATA CO~d( I 85oZ).C30E(2% 135o2)s CODE( 39 db* d 1J. 80*10053/ 00015
flA TA C Vij< i e,~nnFi,~ nA,2 i. lnp ii I~1~ AI7g7fflA flfllIA
OAT A CLID ti I a79.23.COOE(2v 87r2)oCOOE(3# 87.9)J.J b8,10055/ 00015!
DATA CJ3E( 1 8892 ) @COCE12, 9 aa2)*CCOE(39 882 1/ 139 d9 9ZQO05A#* 00015'

OATA CO3EI I. 90.2) *COOE(Ze 90.2),COOE(3o -2092 J/ 13 il1.ZO0641 00015,
DATA C~E .912.OE, 91.2).CODE(3. 9192)/1j.e 0JZ0065/ 000151

DaA R3E(1 C.z.rOC1 2 zZ.cD1J ,.~1.~JLPJ UL

DATA C3.)ERO(1t.1 ) CODERD42 91 ) *CVERO(3 91 4/ .5 9Zl/ 000154

DATA COORN(1.3) 9COOCARO(2 93 1,COCERO (3 93)W/ t 129Z 14 00015
DATA C3E'4O(1,43.C03TRD(2.4),CODERD(3.4)/ 31p?*Z1/ 00015(

DATA COJERD( 196).CODERD1Z.6),CCOER0(3.6)/ b.8.Zl/ 00015
DATA CO3ZRC( 197)9 COODRD( 297)*CODERD( 37).* 3919L1/ 00015
DATA C;JL RJ% V1CD U1Z 95 *UIR 130al beVL~ weP ZZ0 ul
DATA C:OE":( 199)oCO,3ERD(2,9)*CaDERO(3.g)/ 7.10.11/l 00015

DATA C3ER(,11)CDERD(211).CCDF-RD(3,11)/ lJolJ*Z2# 00015
C 00015

SUt3ROUTK*4E CODELM LENGTH @POLAR sCDELC 7 CDOATA) 00015
C 00015

COMtON/jF/PELJF(60)CDUF(240)oOT8UF(6092)o 00015

BEGI PRORA 0000

C 00015

1CPL~L..~PLA.T2 ALEI 00015

MPL N Ga 0 0001,5

C 00015
C ClCLLATE 'lKEUPCDEINEX OD. ENT 0016
C 00016

ILENPCO3R*L ,I'IDEXPLAR)G*1CALEI 00015

CCLTCLC 'LN 00016

C CALCLLATE rAAKS UPN CODE IN9CDE CLENGLNT T 00016
C AND ACOIW 15 C55E L!'4a 00016

C 000 16
10CNTIN-LE24T/46 00016

TCCD:COE( ,I.4OE.POARI0001-6
TLENGEC2OiI 1. INOEX.POLAR) 00016
CAI I 0~a
Cc!!LCT-C.)ELCT.TLENIG 00016
COCA TA-C)3A TAs .TLE"JG 00016

RETURN T COSLI_ 00016

C 0CNIL 00016
1fuEa L t JTf( H 0631:6
RCE .3 C E AE PLA 00016
TL * N****_LA it 1 CDE/3~T/*** _q POLAR)_____ 00016

CO EC x,.)EL T 323TLElAS3)CPAK3)LI3T3ILhA( 00016

C EUR 00016

SC~CUTI.4ELS/R'4ESLPFL3UFIL.FLAEVRSF1L NT 00016
- ___ 00016

CREAL I..G CEEqC. lA 00016



%JNCLASS IFZIED

L V IC AL_ S!AXCF-TA uuup W
C 00016

C 00016
REZIIN P2L.PIL 0001L6

ERFORmO 00016
OTELWu(P!L4AX.32-1) /32 00016
ECTLN CTm uuuO

C 04016
c RIVAf AN. 1IRRFE I I~J a001 A
C 00016

100 CONIINLE 00016

IF(MCD(I.4L4N0-9VRES)eNE*0) GO TO 100 00016
C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 00016
c; READ AEMOR-COARUaTED LIKE 00016
C 00016

READ(2 .E:2m009ERR=S00) OTLNNO*OTELCT.0OUF '000 16
OTL!4CTUOTLMICT.1 00016

C0 ~.~~, 00016
C COUNT O!F~cZliNC!TS B~ETWEEN TASIEDANO E-z~. LINIS001

00 450 Izl.OTLW 00016
TF IlnTR1I~ I I~)~ f--Pl nit I~ I Ij TrI n AMQ anil &~
IF(.NOT..)IAda G0 TO 420 00016
WRITE(69410) INLN'l:)9TLNNO91 PPELBUF( I)9OThUlr(I) 00016a F RAIFf31J0@2~1H 401.

420 CO NTIN UE 00016
CO 440 J=1,32 00016

440 CONTINUE 00016

IF(OTLNNJ-INLN-43) 200.100*580 00016
C 00016
C COUNT OIFF6 &NCES 3ETWE.EN 6000 AND ALL WHITE LLNr. 00016
C 00016

CO 550 119T-LW 00016
IF(OFI R~FT,=ao rn IC 550 anaA
IF(.NOT.aIA,;J G6 TO 520 00016
WRITE(69410) INLNNO.OTLNNOIPEL6UF(1).OTBJF(1) 00016

cc 540 J=1.32 00016
IF(I4B(P_:L3UF(I) .jqI)*NEe0) ER;RCI=Er.RCF;4 00016

540 CUNT xNU 0001
550 CONT INUE 00016

c -- _ __ _ _ _ __ _ _ Q LA

580 $PFhC (I * .'40=600*!RR-600 ) INLNNQ9INELCT9PEL5UF ooolt
IF('1CiD(I'LNO-1.V;IES).NE.) GO TC 580 00016

GO TO 300 00016
C 00018
c CALCLLAT'S ..R. SaNSIIV IY FACTOR 0O0 716
C 00016

ESF=0. 0001 -
IF(ERrC4r.L~0) G3 TO 650 0001?
es F FtL Ar H: nR13H) 0 Ft:re A (0 EeF 6if

eso CONTINVZ 00017
C 00017

WRIT g6v700I ERRJRsaRRCNT9EF9[TLNCT U0017
700 FCOR4AT(f04JM8EA OF INCORRECT PELS ='vI10/ 00017

'%"",A~ ZR1 flPRIf TNJ rR~nl T2 NWqMITTi-fl - ---- 4.0I
* 0JzRROR S=3NSITIVITY FACTClF =4 9F12s4/. 00017

-3* 3TAL NM54SER OF OUTPUT LINES PROC.SSmJ '*IS) 00017

RE TURN 00017
800 CONTINUIE 00017

STCP 800 00017
E ND 00017

14PLICIT I"ITEG'ZRtA-Z)001

RFAL STT( 2. !)9SU4@SU%4SQ001

LOGICAL 0I~0091 7
CI**$9**e*~**S**FIL= Dc.FINITICNS ONS******** 0017

C 00017

B-19 U1NCLASSIFIED
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w-N-NP CrI1-,9.w *F~l~ ie~ LuuI(
C 00017

flATA AIVJ I G!P If nnn2j

C 00017
CS**** *** *******S*3E6INPROGRAM***********o*s***********sO*****0001 7

DO 3C I 11! 00017
ITT ( toIl- 10000 00017

SUMO. 00017
qtiuqA-n --- QA-7

D0 100 JnI.INLNCT 00017
C 00017
-e rILL0 F..JP8 t ..rrizT- e301 99
C 00017

LEhutdAX(L N T 1. 16M TTE,1 1 00017
ZW1DAI 1rl(.0 Vs T uuuT7

*50 FORSIAT(I8) 00017

C FIND .41N11UM LINE LENGTH 00017
C 0001 7

C 00017
C FIND M4AXI~lU4 LINS LENGTH 00017
G OU017

ITT(291)MAX0CLEN*ITT(29I)) 000 17

C FIND SUM4 OF LENGTHS 00017
C 00017

SUMSOx S4 S2 +( FLOAT( LEN) ) **2 00017
100 CONTINUE 00017

-'c"ouu~17
C FIND SAMPLE MEAN AND STANCARD DEVIATION 00017

nnl )
STT( 1. I)= SLJM/FLOAT( INLNCT) 00017
STT(2,I)=SIRT((SUMSo-(SUM**2)/FLOAT(INLNCT)),FLUArT(14.NCT-1)I 00017

C T(.0)00017
WR I E(9 3)0TT (1 .11 9I1-1 .5) 00017

400 FORNIA51 00D)1
*90 MINIMUM TRANSMISS1I4 TIML (4800 BPS)I//00017

* rM'n'~ iTJ~ nl
L0 LJT r1 0 Ms 5 MS 10 m~i 20 MS 40 MS/ 00017

4' STATISTICS:,// 00017

WR ITE(6.410) (ITT (2,11,I19*5) 00017
410 FOR49AT( __ ___00017

* WRITE( 69420)( STT(l 9I)s .1 5) 00017
A110 AnT-- __ __-__ ~07

*4 SAVPLE: !EAN'.X95(F8*2)//) 0001-
WRITZ( 6o'3J3)( STT( 291 .1=1*5) 00317

*' STA.N)ARO JEVIA TX 0,0 2X *5(F8.2)) 00017
C _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _00017

Re TURN 0001-
E ND 00017

E.N3Enc.EC-UPZL'4LtPKQRA- i &--
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JN...ASS IF ED

ZiT AKW UP_ ULLtX isri 04I PKIJ WAM4 L1'4RMtwUUU~O. 4KAN* I'UN I

C PRC IA 00000

PEAL CF3*CF4*ErRATE 00000(
COO***** LABEL--- COMMON /G328IT/ s** 00000i

COMMCN /432flIY/ASK(32 ),C0MASK(2).LIBT(3)o..ZBIT132) 00000'
INTEGER '4ASC.COI4ASKLIBIT.LZ8IT 000Q0(

uuuuu(
COMMCN/-iUFF/PELSUF(6092) .COBUF(240) * 00000(

CONOMCNA-NUFF/CC3E(3,92,2JCCDS(3686)PRED.T(16).NPkEQ(16). QOOO
*CTABLE( 16) 9C STAR T( 16) vSTBUF (17281 * 5 TUN( 1 72 8) 00000

e800fef~i-!R~~v0E ORS(50008088
CS************SFILE DEFINITIONS ***********00000

C 00000;,

C 00000
t.****p* ***e*p AR1nF cnmmn4N VJAR! ASLFS QQ*********** O Q

C 00000
COMMON/IVAR/PELMAX.VRC-SEPHASECMPMA)I.ERRMU0..L1NMAA.K 00000.

*CDELCT.INI-LC1,TCDATA.TCOEL.ERRt3NT,-RkrCFF.ERRLIM. 00000.
*ERRCNT 9INLNCT 9CONS ECLNNO F zcN o WR ot3UF 9 PACK 00000.

CC0MCN/ICHAR/0C. II9MMvTT.NN9YY 00000;
~r b v rN le I I:, 1& cgA or" . nT A C m1Y Nr. I %C;-W R I TF. CHrrd N - ap

LOCICAL SEA'RCH1.IA GSYNC 9LSS ,WRI TE @CHCCL #ONE 00000.
C 00000.

e FAS It..'t. PARA'!fE 00003
90 WRITE(69100) 00000:
100 FORMAT(ISPARAMETERS: INPUT(=I)g CR DEFAULT(=D)?') 00000

A0"U5 el U i.cRM991 INSUUUUIJ
110 FOF'4AT(AI) 00000.

IF (INSd*N;_2ol) GO TO 90 00000.
C 00000

G EAD SlAe~g3IC SWITFrzI 06800.
C 00000.

114 WRITE(Ce.115) 00000.
115 FU~iMAT1

5
5:lAGiNU;5[IF PRINTOUT7 (Y CR NJ: J0000 m

f REAO(59110) INSW 00000

IF(INSWe~o.NN) GO TO 120 00000
GO TO 11/4 00000,

DIAG=. TRUE* 00000
C ________00000.

C 00000'
i E- nkr ma.iIc nono)

wRITE( Est 30) 00000
130 FOR;.'AT(@5.ZTER '4AXI4U!4 NUMBER OF PELS P3ER LI4z 1) 000000

140 FOR?4AT(I4) 00000
IF (PEL.'MAX ..& *..ADPELAXoL o1728) GO TO 100 00000

150 FCF.MAT(0NJ'4BER OUT OF RANGE (=0*160)') 00000.
n r 120anll

C 00000.
C READ VERTICAL SAMPLING000

C160 CONTINUE 00000,
WRITE(e.L 701 00

170 I-HA('=4L Vt-TILAL SAMPLINcp; 1 uWOut
FEAC(5 91809 SRA160 ) VRES 00000

u _____ 2-L_ ___ ______ 00nn

IF(VE~qGnoeAN9VILo1o10 GO TC 190 000001
IRITE( !:1 50) WVRES 00000

C 00000
C READ PARA4=_TFR K 00000

-c -uu VUT
190 COKTINUE 00000

192 F~iFMAT (I Si:TER PARAM4ETER K: *) 00000
READ(59t40.ERRz1l0) K 000'00
HZ lK.SLOW! ANOWK .?=S.33 900 TO 63 33 Q 00 a t0-
WRITE(6.150) K 00000
GO TO 190 _____________________00000*

C READ ERROR PATTERN DHASS 00000

G-1 UNLASSIFIED
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-ocumo
200 CChTlNUE 0OOOot

210 FOF;MAT(U.SNr.:R ERROR PATTERN PHASE: ') OOOOOE
RE AD(5 922 09ERR=2 00 ) EPt'ASE 000004

990 rCR.ATV!i 0000E
IF(EPMASc.G.O.A'4'J.EPHASE.LE.3) GO TO 240 000001

_____ RItE( e,153 E-PbASE ____ _ _____00000k

C 000"o;
c 00000s~

240 CONTINLE 000004,

250 FOAMAT(OSENTER MIINIMUM4 CCMPRESSEO LIKE LENuril: 1) 00000s
REAO(5. 140. ERR=240) C\IPMAJ( 00000rm

-- IFT CVPMA)(*GE00.A 1.CiMPMAA.L~.1Ze aT7z 0OU01
WRXTE(6.I50) CMPNIAX 000's

C 0000 Ic
C READ NUIARER 3F SCAN LINES TO BE PIRCCESSED 00001IC

91! 8 4.ThtFINUE 9068iE
WRITE( e.33o) 00001 C

330 FORMIAT V SNJ48ER OF SCAN L INESTo BE PROCESSE)=? .j __)__ 00001c
HLU--TOIE=- -W DUC
tF'LlIMNAKGE.I.A4.LI4AX.LE.30OC) GO TO 260 OO0O1c

19RT TF fA. 150t. I T NM1AX -a__-__ __________

GO TO 220 00001IC
C 000011
e REAB FAE 48 B 608
C 000011
280 CCNTZNUE __ _____ 000011

290 F 0 FMAT(fs--MROR N430Ez? (NI=MANUAL T=TAPE N=NU =oikjk)s) 000011
OFpfl5a,11 FOGM00 ---- - -I-- ----- noaDJu
IF(ERRMOO.EOQ.MMt) GO TO 300 000012
IF(EFR'AO3.EO.*TT) GO TO 315 00001"

GO TO 350 00001.
C _ _ _ _ __ _ _ _ _ 00001.
c REAC t-RROR-LJCTJN WDuo r
C -g NIT11100001,

ERRL Ii 00001.
305 READC59140J ERRORSCERRLXM) 00001.

f RO i E~ 4) -0.99 )6 To 3C ate--i
ERPL IM zR AL 1 4 +1 00001.
GO TO 2')S 00001.____________

310 C a Rr-VTUS -- DZDT
E R RLXIM = RRL IM-1 00001.

C 00001.
C R.EAD ERROR TAPE FILE ANO OPEN 00001.

a .. - .
315 CONTINUE 00001

I M 100001.

READ(3931 89EN-3=317) ERRCFS(tCRRLXM) 00001.
1UOR D TAA61 ____________________ _____________.0.0

316 RCAO(39.3o.!NZO317) ERROSS(ERRLI.4) 00001
318 FC FM AT Q 16) 00001'

.ERRL!I4=ERRLI4+~1 00001.
GO TO 31b 00001.

311 7 :RHL IM 2ER RL V4-1 WO
C 14;ntI iiI=00001

1~fl EflN~t-III'- 0fl
C 00001.

360 CC NTIN UE 00001:
e WxRVc fM;tr *AR4%fE-rR e2e
C 0000 1!

WRITE(69400) PELMIAX.VRES.K.EPHASECM4PMAXLI14~AX 00001
400 VuHMAT1'114PUT PARA MTr- ;*T

* 3'4AXI4U4 NUMBER CF PELS PCP LINE=,Ict) 00001,
la*w-uQgy1AL AMP-I1h.6 t,1*T"i
0 0PARAMET~q K =9914/ 00001.
03 3SqROR PArT ER4 PI-ASE 1,4/ 00001

V *fIf4tv eOPESE t4~f t EM * £ 00*
@O*NJ'48:R OF SCAN LINES TO SE PROCESSr_ ) 00001

410 FO40i .Q.NN WRIT 16i41011 00001
430 ORNAT T CyO TER O 6e ~NETrD1o

KF(LRR0O~e.j'C.%M) WRITE:(69140) (ERR0RS(I)*1lxlin.kLF4 00001

G-2 JNCL.ASSIFIED



UM:LAS551FIED

* 420 FOFMAT(112,* ERRORS OBTAINED FROM ERROR TAPEO) 000011

* C 00001(
C INIT IALI ZE 00001.

80331.
TCC-LuO 00001
TCOATA=O 00001

ERr-CN'r=0 00001'
Iwi N1 erTn __nfinn
ER ROFFuIEZ HASE 10 24 00001'
COELCT x32 00001

CDELP=32+1 00001'
CONSEC 00001*

WNE 11 -- ovl
I NCCO=2 00001

CTCOC2 00001.
C 00001

00 09 se000f1.
STFk3UF (I) zQ 00001
CDt3UF( 1)= 0 00001!

agg ILUrI INV-~i uuuu £
DO e5o i=1.60 00001.

OTBUF( !.JTCCD)=0 00001
PELBUF(1. INREF)=0 00001,
ftbetlF(I. 1146ec3- 000019

850 C 0 hT IN LE 00001
SEARCH= .TRUE. 00001o
SyNC AS uuuul
WR I TE= .F& LSEe 00001,

cinl
C SEARCH MOOL: LOCK FOR EOLI EXT-eY-8IT 00001
C 00002.

90 e- ~c~irtle s330d
L=C 00002.
LSS= eFALSE. 00002
ZCKNT=O w0002
WROBLiF=o 00002

CALL GETLG(13.NIODELOITSoL) 00002
GC TO (910993099309920)tMODE 00002.
step 9008002

910 CONTINE 00002
C ______00002

C ECL NIFZ)JN:D; ADVACEPtTRTER ANQ TRY AGAIN 00002
C 00002

GO TO 900 00002
920 CONTINUE 00302

.5f 920 0003~e
930 CONIINLE 00002

C 00002
4c LOLL I FCUE 00002
C 00002.

COELP=C.) LP*L 00002
IF(WRITE) GO TO 935 00002
%%tffT= .T~iJC 00007
GO TO 960 00002

935 CONTINUEx 00002

C SET OUTPUT DECODE LINE TO 0 AND WRITE CUT 00002

OTSUF(lI..TCOD)=0 00002
950 CONTINUE 00002

~I.(-):TLIN.PtktMA.(CT~our.tK eczes 3i iw.69I so30c
OTLNNOOL.4NDO(F 00032

960 CONTINUE 00002
IF(MCOE-2 I955. lOJ,3 900 fuu0Qz

965 STCP 961 00002

C 00002
C PEAFCAM C~d-314VEJSIONAL DECODE OF A COMPLETE 00C02
e r!RSV.E~t 3S.tPUFit$ aturron TC %IE Go()
C (CNLY BLACK RUJNS WILL BE INSERTED) 00002
c 00002

~ 00002
lOTeUF( IDTC-2D)=0 00002

G-3 JNCLASSIFIEO



C 00002
I_______ _AO04A2

COLOR. 1 00002
CTELP. 1 00002

eae
LSS= *FALSE* 0000i
ZCN~TaO__________ ______ __ 00002

lUozo CONTIPNlE 000_________ ______ -0~2

CALL OtNE;R (INDtLXs COLOR. STATUS oL 00002
-- Gil Tn f I j ~l- 6A I Az 7a&iAA0 IST AT'IJS QQ

C 1 2 3 4 5 00002
STCP 1000 00002

e , 96op2
C ALL RUNS AJOED 00002
C ___00002

CNEU*T IJE * 000011

1031 CCONTIN U 00002
IF(CHCCL) COLOR-*4JD(COLCR*2.2)+ 0001
tME1 e~ 300Z
GO TO 1020 00002

3000 CON TINL t;______---______ 00002

C PERFCRW TWL-)IMENSIONAL DECODE 00002
____ ___ ___ ___ ___ ___ ___ __- __ - --- ------ - ------ _ ___ -- aaaU2

C 00002
C FIRSIsSET JUTPUT B3UFFER TO WIXTE 00002

C 00002
DO 3010 1=1.60 ____000012

3010 COPEIINLIE 00002

CTELFZ 1 00002
C 00002

ZCNTzO 00002
-CALL T WO,'ER (I ',EXe CCLR *STATUS %L) 00002
GO TO (33.- 7.107 "s-0- 4To TrAT U S--,o

c 1 2 3 4 5 00002
gTi1D 'Idf -t __________ 400

C 00002
RUN ADD:O; LJOI( FOR NEXT RlUN 00002

G;3ce
3030 CCKYINL-Z 00002~

-ON______ E=_ F___ 00002

LINE LENGT=':L4AXK; CHCCK FCR FILL AND LCOK EON EUL1 00002

103 2- CO-TI NLE 00002
ZCRC=~ 100002

ZC NTO 00003
1033 CONTINUP __ 00003

ZErFc=ZtRUl4 000-03__
UR CEIUFO0 0000i
I PACC-n -__ _ --___ _ --_-_-- - --- Q 404
L=C 00003
CALL GET..G(lq.4ODE,L91TS9L) 00003

6688i
GO TO (1034PIO0,106091050MOOE 00001

c ____________ 0000i
c CHECK FOR FILL OM---.-----..--3----

C 0000i
in-Ag Cfo.tLI _______~000

C 00003
C DEL Px C3N LP 'I. 00003
:rItl=8!T.e.:..) as Ire 1333 __06-i
IF (ZERO*-Eo 10) GO TO 1070 00003
STCP 1034 -___ __-- 00003

C PREMATURE EOL DETECTED 00003

C 00003
C ELI~ OETECTEa ___ 00003

1035 CONTINUE 00003
__ __ _ _r-__ __ __L__ __I__ __+_ ___t_ __ _ 00003

IF(OTELPL~.l ) CON4SEC=CCNSEC,1 00003
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C 0000 3,

C 00003.
1040 CONTUUE_ 00003.

STATUSus 00003.
00003.

GO TC 1080 00003'C 00003.
c DOE13 EAc P0in .A
C 00003

1050 STOP 1050 00003-
e 00003

C LINE LENGTI CORRECT. EOL DETECTED PROPERLY; akITE OUIPJf LINE 00003-
C 00003'
106U CUhT I NLE 00003

COELP=CDELP.L 003

C TLNNO .4 NOIW 00003
CONSEC*1 00003-
1FrW.E 9V iz -1Rqj: 996919
TE MP-OTR= F 00003'

CT P::u:7Oe2 GO TO 1000 003

C LINE TOO LONG OR '4O MATCH 00003!

1070 CONTINU.E 00003!
WRITEZ .FALiSe 00003,

C LINE SI-RT 003
C 00003'

1080 CONTINLE 00003
IF(*NOT*SYNIC) G3 TO 1090 00003-

e 869e:3
C WRITE LAST GOOD LINE 00003
C 00003

UR 11TEIZ 1 1 TLPNUPLA(CTUFlei1F:-J.IZI.531 VU003
SY F C-*FA.SE 00003
rfl Tr it Aciai

1090 CONT INUE 00003
C 00003
e ..R i v A wi1t v- .I; 006
C 00003

00 1100 late 60 ___00003

1100 DTFUF(1. TC073*0 0-----__ _____3__

WR ITE (2) OT L.340.P':LMAX 9 4OTBUF 1 07 CO C) I I # 0) 00003
isin flrl NNngi '&__ Na_____ _______

IF(STATU.!54) GO TO 1000 00003
SE ARCHasT RU Ee 00003

C 00003
C END CF MESSAGE 00003

2000 CCINTINU~r 00003
WO1F40na f 

T L 0.S C ______ 00__ ______03ll~

2010 FO FM AT V 0E.4 D OF '45SSAaE DETECTED (0912.*EOL"WJ) 00003
C 00003
C REPGRIT eOhi'RES3IOi rfACTzft3 ERR8R~ SE iITIITV rAzrcfk).9i f-ROJA RAVE 30090
C 00003

ERRA 1=FLOAT(ERRCNT) /FLCAT(TCOELI 00003
WIKITt~b94:V01 tv131 9FIUT9VTB 1 cIENAMuuu00j

2020 FOP'0AT('OTUOTAL NUMBER CF CODED OITS a *918/ 00003
0 0 Y2TAL UMM3E&rt CODEaDK-ATA 131tS.'.IL

11 4OTOTAL 4.J485R CF STUFFING SITS =9.15 00004
* 0TOTAL NU14SER OF INPUT LINES PROCEziSED @*ISO5' 00003

'8811 A:R19OR RAfE - 9089a
C 00003

___CALL STATS(STATq.INLN'T#DIAG) 00003
-F'3IFVCAT i FFLI XX I f TII FIL NtT i,"Lc At T C 1) .L. J IU
CF4=FLOAT(PEzLMAX).FLOAT(INLNCT)/FLOAT(TCDATA) 00004

WRITE-(6*20301 CF3*CF4 00004
2030 FORMAT (OOC34PREsSVON FACTOR FOR G3 MACHINE (CF3) 9e F8.4/ 00004

C 00004
CALkLERRES(P4ES__F.OTUFPUoEL4AVRES-ERRCNT) 00004______ooo

STOP 00004
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N c 0000041
SUBRCUTIAd~ GETLG(LBITS*MOOE*WRD*L) 00041

C******$ LABELdC COMMON /G328IT/ *** 000041
C 000041

INTEGER 4A51(.CO.ASKLIBITvLZ8IT 00004i
C 000041

*OTBUF(60,2)*STF~UF(240)9 STAT(3~)) 00004)
rnamrnmemA HFE-nn~i-,, ~.2 2-LCJM - 1 A, A -AI .DREfr Td ~ 92It 61 - ff~

*CTABLEW(16).CSTART(16).STBUF(1728JSrRUN(1728) 00004i
C0MMOC4.E4iAY /ERROR S( 25001 00004;

-6041,00****** LA13CLLi~e zermm4O YAfR:ABLC: --------------**--- 00000041
C 00004.

COMMON/IV AR/PELMAX VRE StEPHASE 9CMPkiA X ERRMUD 9L INMAX 9K 00004i
CC."MC/PVAR/!N4L-#lO.TLNNC,TELW,INA.PCFLPjtL7LP9CD=-W* 09004;

*CDELCT.IN!-LCT.TCDATATCDEL.ERRPNr.~iRRAFF.ERRLIM9 000041
F~ROJr - -N NCYCfNqFC..I .NfRF.7C'dTY-i9(biHjF.-Ar&C nnnn&flA

*INCOO.*INREFCTCO~oCTIFEFTSTFIST 00004.
CCMMON/ICMAR/DD*I I.MM*TTeNNoYY 00004:

LOGICAL SZARCH9 1.)A G9SYNC *LSS ipWRITE 9CHCCL *CNE 00004.
C****************.*BEGIN PROGRAM *.s.*.*.**.** 00004.-

C 'C= 00004:

C 00004t

C ENCODE A NEW LINE IF NECESSARY 00004-
c- 00004'

IF(L*CCE-LPoLEoC!DCT) GO TO 200 00004'

170 STOP 170 00004'
180 CONTINUE 00004.

- STrOW-fti -*4o(93vro9jF.ea:tP.E9ElcT eCLDtPSii 00044
190 CONT INUE 00004'

COELFJ32- (CCELCT-CDELP) 00004.
CALL UNC3 3.. 00034:

200 CCNTINUS 00004
2 af l 1Ag1 n 5 lIF Cn 1~l~ 941 0, 1 an An l
L-L~l 00004:
lFiPCL)22093009240 00004-

Logo 9TrF tee 89w240 CONTINUE 00004:'IF (ZCNT-I a) 310 9260,934 0 00004i
260 ZCNTuW 0 000p.

GO To 100 00004
-3Q0 7Cb~jT7r~j-*rL - .0o.0.OAL

IF(LSSI aO TO 350 00004
GO TO 320 00004,

3~080061
ZINT-0 00004

320 CONTINUE 00004,
LJAUCK-LRACI(*1 00004
IF(POL) 32403309325 00004
gi& traP- >,& nnnA,

325 CONTINUE 00004
CALL M12B( OLoWRDSUFeLPACK.1) 00004

IF(LPAC.LT.LHITS) GO TO 100 00004
WRCz14 e(dR2:FF1LPACK) 00004

RE TU RNJ 00004
3AA--~ rLTh, I w000

IF(LS-S) GO TO 360 00004
LSS- .T SUE 9 00004
-w uZ 0000

360 MOCF-a3 00004
FETUFN 00004

3 L0 C L)N TIN t~d 0000
MOCE=Z 0033.4

END 00004
suervOUTI4.6 iNCOOG 00004

IMPLICIT I4TEGER(A-Z) 00004

&PM10es LABEFLU CU'4:4J 7G321311/ *****000000
C 00004
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INTEGER 4ASSsCOMASK.LI8IT*LZ8IT 000041

C0MCNiS9UFFPPLiUF60*2 ) *CDBUF1240) 10004s
0 OTBUP(60* 2J STFBUF( 2401* STAT(30OO) 00004;

*CTABLE( 16) .CSTART( 16) *ST8UF( 17251STHUN4 1728 3 000;4i
COWMCN/ERAY/lERRORS( 2500) 000W4

C 00 OSC
tecmUI-tdps I ar-JTF@d.. Pica TiP REE it nTFI PDFIL nnnn r~

C 00005(
C**************L40ELLED COMMON VARIABLES ************00005'

COt4MON/fIVAR/PEL4AX.VRES.EPHASECMPMAX.EgRRIODLNMAI K 00005(
COMNPA/N..3OLN9TE~IEPCEPOLPCzW 00005(

C0CLCTrNELCTTLIN. UU~uUi
*ERRCNT. INLNCT CONSEC.LNNOB7.ZCNAT.WRL~UF .LPACK9 0005

C0MMON/IC MAR/DDe II MM, TlNN9VY 000051

CC 50EF IN2.240 6 000051

C 00005~

C RA INTPITRFLE0000S.

C 000051
CDECTI,4=10SR=5 00005.

CDBINLNNONLT(LUFIICO,=.) 00005.

11 READ T( INPUT LCTNO. FILE 00005i

IFEA(NELC.LT.PE'Ix ALLEXI 00005.
INLNCI'(* NZL:LCT*(EFI9NC)9= 960 00005.

C LCAO OLTPUT LINE NUA40ER BUFFER 00005.
C ____00005.

LNhC eFaA NOTWIu
IF ( SEARCH 33 TLNNO-LNNOOF 00005.

C nnnnrp
IF(INLN-4J*LE.LINMAX) GO TO 140 00005.

C 00005-
e A~ITC! six. C!&Zi13 00005
C 00005.

120 CONTINUE 00035.
IFtiN'NCTo.,1-.0 STUP ougob
Do 130 I= toe 00005c
T-0 flnnn s
CALL CO3EG(67.T*CDELCT9CDDATA) 00005.

130 CONTINUE 00005t

STFBUF (I )=COUF( 1) 00005:
135 CCNT tNU!Z 00005

WO TO 40a 00005~
C 00005:
.c.EISllQTCF K LI-20__.0--______
C 00005;

140 CON~TINUE 00005:

C 00005c
C OtIE-DI#'ENSICNAL CODING 00005.
C W R IT E ONrZ OCLT 00
C 00005t

Cl5
CALL CODE G( 679 T*CZELCT .CDDATA) 000061

C 00005.
PO.t.AM- 30Goo

C 00005!
C TEST CCLCR ,OF FIRST ELE14ENT 00005

IF(I4B(P--LS3'JF(1IlCD).1l3.)EQ1*03 GO TO ISO 00005
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C FIRST ILLPUNr BLACCI ENCODE 0-LENGTH WHITE RUN 005

CALL GCOWLR(0,1.CDE-LCT*CODATA1 00005:
POLAr-2 00005'

C CALCULATE RUN LENGTH AND ENCODE 00005

NJ "o 000051

PfL'aw (#3UF( t 9INCO?.I +11I 000051
IF (PEL.EQ.0 POLAR) GO TO 180 00005
CALLt C5)LatIRWt.POI~sR.eZ0LceT.I0ATFaI 00000a

IF.O.3A)GO TO 170 00005.
URITEI0.I60) RU,%4POLAR*CDELCT*COCATA 00005

too FURWAIIAf) MOWu~
170 CONTINUE 00005

POLARM MQ.) (POL AR +2@ 2) +1 00005,
GO IC 200 00005

AUNS RJNil 00005
200 CONTINkE 00005,

M~LL GCJ.nR IRLINFJLAN.Cr1ELI tc~uDATA) -- U00D5-
IF(okOTo.)1A3) G2R 10 210 00005
WR f l Ff 6&1_1 Q kiI rahJ..M I A~ A CQF C J.C 01AAI
GO TO 210 00005,

C 00006,
e TfOa-31mewt.313: Z3si.3 00386
C 00006

600 CONTINUE ____ __ 00006.

C URI TE CNE da. 00006.
__ _ __ _ _ -- 0L0.Obl

T=O 00006'
CALL CO3-ZG(0eG*TmC0ELCTCDDATA) 00b

c INITIALI ZE ARRAY POINTERS 00006
C 0000b

00 610 Ia 1.16 00000
It"mpoxCI 1-0 -p

610 COtNTINLe 00006
00 700 ImlePELMAX 0000b

C PREDICT NEXCT ELEA4ZNT 00006
C ___________________ 00006

'Ix- P ( i r-fV--f;61 2 613 ooooO6
611 STOP 611 00006.

ClKTIMWE __ _ __ _ _ __ _ __ _ -- ______ - -Ata 6.

PELtzI43(P.'rL8UFtt.INREF?9Z,2J 0000b.
PEL2-0 00006.

GO TO 615 00006.
613 C~T 1NV00006

PE2I4~~LUF #ZNCJDI*I-1l tI Uo04".
PELtsI48(PELBUF(1.INREFJ.I-1.p3) ooooo.

615 CONTINUE 00006.
SPtaEL24 1 00006
zfttC 3i NO E33p i00aa o
IF(JS-t) 62396309630 00006

C 00006
C XOG A STATE t4TRY 1j IA3LE vvDO6
C 00006

6-10 toulbu a nal

ST f'UF(JJ= SP 1 00006.
STRUN( J)al 00000.

JSSJ 00006
J;Rjr~t 00006.

630 cOrNUE 006
IFIPREDC(SP11.EQ.[45CPEL5UF(1.INCOO1.I)a To 66000oc

GO TC 700 006
650 CONTINLE 006

700 C ONT INLEz 00006!
00006'.

CONSTRUCT C0.3E LIRT 04006
C 0000t):
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DO 800 JaI.JMAX 00006'

CALL CO0~rG(STRU4(J ),CTABLECSIS3C0ELCTCDOATAk) 00OW6
IF(*NOT*JIAG) GO TO 600 00006

WRlTE(b.&60) STRU4(J)*SoCOELCT*COOATA 00006'
600 CONTINLE 00006,t

C 00006

C 00006

INCOOUTE 4P 00006

C 
00006t

-c BIT STUFF14. IIN3ERY UNd5I O0006
C 00006

fAn I cTriM#I fpt~ljip T~FttFrTFtfT-CDFl CTIAnt1
C 00006
C SAVE LINE .E4GrH (DATA *EOL) 00006

STAT(I N.A.CT)=CD2)ATA+COCS(1.96891 J 00006

C 00006

IF(FILL) 4009-6009250 00006

C 00006

250 CONTINUE- 00006

IFDrRRT.GO&T.*FILLT )GCT 9 00006
C 003U6

C ACMLTSTTSISADERRCRUT00007

400COTMOrNTL 7 00006
CALL M3eFQwN GO, TO.T 390RBI+3.1 00007

e 00007
C ERROREN CORRU LSTPOITE 00007

UO 00306X4U~t~ __ _ OO~~

350 CONTINUE 00007
ERRRNTz*iARPNT 41 4T-RRFFTC 00007

IFCRR cEGTELT-2 GC TC 390 0000 F

37 O'*(3RO ITEHASE T.I.T MLR' 00007
e* LAS(zT el~ERR OCUREDAl .10' II)' 00007

CALLMOUNJ3T*T8FERI32)000

C 00007

390 CONTINUE000

C 00007
r Faa L ft.?t rA AZ~ fl 000A

CELW A C. CN iiR T 4- 1 ) 0000?
WRITEi(67910 SRROP(I).Iu1,COlERLW) 99007

370 FCPFtAT(o6SI2 LIT)HUSE T*IC'H=RfRo 0000.

C 4)SFI 00007

C 4W RiTj'OE ~5RE' 00007
460 CONTINUE 0000

Q98t2e)fl9ke ae BoseI~
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C RETURN Quo 012;.
'a 00007:

_____________________ix?

CALL EXIlT 00007-
C 00007'

C t. GOOGee
SUlROJT.'4! COOEG(LEN T AOL E*CDELCT,9CDDATA) 000079'

C _ _ _ _ _ _ _ _ _ _ _000074

IML X IT i 19Y!m-GLR[A -Z 1 0000
COOMCN/13UPFP-L3JF(6092 ) COBLIP(240)9 00007'

COMMCN1bFPCOE(392@ 2) COOS( 39 t8o6) PREDC Tt 16) .tPRi:0(16) * 00007'
* CTABLE16).CSTART(16).5raUF(1728).FRUN(1728I 00007.
:o ~ -Wx~ 0 Mai 000074

LCG.ICAL pPEXli- 0000 7!
C 0____________000O7t

COW W W***~IIUS3S BEGIN PRUGR1AM *VVVOTT-W 6 s'*se. uuuuf!
C 00007!

TinTABLE 00007
PR Ef I X U* AL SE.o 00007i

I STCP 1 0000 7
5 CONTINUE 00037.

I~lLoGte*55.NDeTeLF-.2T oTr~uuorf
IP(LeGEe33 ANO.T*GEo3) GC TO S00 000071

in enhoT Tiit nnnflf7
CALL MI2t3(C00S(3.L.T3,CCBUF.COELCT,1.CCDS(1.L.J 00007
CDELCTzCDE..CTOC30S( I.LvT) 00307Ti

CD0ATA=CJ)ATA+C3DS( I LoTJ 00007,
IF(*NOToPREFIX) RETURN 000071
GALL i41 dL 4N5iMl~oDUUI(;.L0CCLLI*Il1I ouuo('
COELCT-C3!LCT~I I 00007,

RE 7 URN 00ooor
100 CONT INUE 00037

IF(ToEQ9.1) GO I't11 00007
LE#NGTH-L 00007
L= ce 00007
PREF IX..1RUEe 00007
an Tr in o00007

110 CONTINUZZ 00007
LEktjTHL 00007

PREP IX= *TRJS. 00007

GO T Q000007

L-65 00007
GO Ic 20 {O00" 7

500 CONTINUE 00007
LEtNGTH-L 00007

t:-53 $Gee
PREP IX=.TRUEe 00007
GO TC 10 00007

c WRITE EOL 00007
c noA00z

600 CONYDIUE 00007
1=1 00007

00007
SUBROUTIIE eCNgGeR(INDEX.COLCR.STATUS.L) 00007
XNiPq.IE: T 7 :r.Eu!RIZT _ Qum0

C..*****s LA8!L..C CO't'90N lr#320IT/ *** 000013

COMIMON /.32ZRIT/'MAS((321.COMASK( 32) ,LIRlT(3*)p.ZBlT(Ja) 00008I
*INTEGER 4ASK9CO4ASK*LIIT 9LZBIT 00008

*COVtCN/JFPPL3JP6O2).CDBUF(240). 0000a
0 OIhU(60 *2 oSTF8UF(12 0) To;T(333) 00008

*CTA3LE(16.*CSTART(16).STSUF(17J99.STrrUN(a728) 00008e
* Vl#Un1M oa) A% J*ORQ~l IRA A ~I nnhina

C*********.*** F ILE DEFINITIONS *********SO00008
C 00008

c 0000e
C***O**********LABELLED COM'40N VARIABLES ************ OO

C 0 I MNItV AR P L.4 AX .VRSEP- AS 0 C 1P 0AX E A ; MO L I N4AX K 0000e
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* COZLCT 9 INE!LCT.TCDATA.TCDEL.ERRPNr.EF-RlJ-FF.lRRL-M. 008

* ICOD. INaEF*OTCOD.OTREPeTSTPBT 000oea
COOMCN/ICi4AR/OO.I I .MTT*NNeVY 0000w~

emON -a i 3- CI.0I Ia .L33.;M ksviti f.Zeicat 69699105O
LCOGICAL7SEARCHOIAG.SYNC.LSS.WiRIT~eCtOCOL.ONE9 0000wg

00008z
~vw~www~..0991Hww~u 5 FN RURAM ww~wwwsswewwsU~UUuw.

C 00008i
0. Aflfl AAi

C SEIh CECOOG LOOP; RETRIOVE NEXT CODE WORD LEN4GTH (L) 0000ai
C 00008.

L=O 00008.
INO8I.FM0 00008.

1002 LENSITOCJDE(l *143EXeCOLCA) 0000K.
EAI I rtpT' rfm PHIOlraa ftTq- I nnnnlfA-
IF(CIAG) WRITE(691003) LEN8IT*NOOf9L6ITS.L 0000&

1003 FORMAT(21 E.ZS.16) 00006.
GO *O tH.;3.oev.a S,10) -00C Me0s0ee098
STOP 104w) 00008'

100CNT IN uE 00008'

C 00008'

C 00008'
INOEXO)3E( 2. IN4OEXeCOLOR)J 00008'

IrIrc.: G) o go 1190 Goose
IF(CODE(1I.XNDEX.CDLOR).EQ.LENBIT) GO TO 1040 00008'

C 00008.
c; GCO %ORD LOU1GERi FMUR im Tup ILP UUUU: I
C 00008!

r Tr 21111%in nA
C 00005!
C t4ATCP- FCUNJ 00008,

.e i3
1100 CONI NUE 00008:.

CDELPC3...L.24L 00008

C NCT ANf1 oooo0000

c 00008'
C TEST FOR MAK~ UP OR TER41NATING COCE' 00008

RUNL0-N=I-40X- 1 00008
IF(INDE-Xe~a ,65) RJNLEA=( ZNOEX-64)*64 00008
IF( CRutIOUG O1o00Z a
I F(CCL CR. EJ*I) GO TO0 1155 00008~~II yn) gy 0ip II an _______- 0Aa

C 00008
C ADD BLACK RU.'4 TO OUTPUT eUFFER 00008

DC 1 150 1 1 9RUNLE4 00008
CALL '123(CCLOR-1.OTSuF(1.CTCCO).CTELP.1) 00006

*CT!LC'.L* 000
IF(07EL 3-1*GTsPL'4AX) GO TC 1180 00008

GO TC 1160 00008
C 00008
C AOC Wlff 40 ~U4 TO ald*UT SUFFER (O'V DOFAbl=..T 69996
C 00008
1155 CONT19%J- 00006

ET 5L FmU :LL tRLINLIN 00008
IF(OTELP-l.GT*PL4AX) GO TO 1180 00008

C OUTPUT LINE LESS THAN OR CCUAL TO MAX SPECIFIE 00008

tF(INDEX*LT*653 GO TO 1170000
INCX .3 0000___ _ _ _ _ __ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _

GG Te 103

C 00008

STATLSal 00008

RETURN00008

C 14UN ADD!D 0A;TIL P'-L,4AX EXCEZOE0; LINE TCC LONG (2) 00O0a
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uuuuvu
1180 ccONT INUE 000090

1165 POFMAT (6Z21 000090
STATLS=2 000090
PMC-um 003390

C 000090
C * NO MATCH F3UNO IN CODE TABLE (3) 000090

r - go gov
1190 COKTINUE 00009C

RETRN000091
C 000091

C PA 000091
1200CONTNUEZ000091 00009fl

ME TURN 000091
ppppc-2

C EOL2 DETECTED (5) 000091
C 000092

STATI.S=S 00009i
PETURN 00009Z

SUBROU114a TWOGER( 1NDZX9CCLCR.STATUS9L) 00009i

C******* LABELi-:- COM.MON #G32eIT1 *** 00009
c 00009Z

INTEGER .4A3K*COMASK*LXSIT.LZBJIT 00009.C 00009i
GuaNN/5J1~fP-_LtUu1I0 ,Z a *CvUurC4" STT(30 00086!

* OTBUF( 6092)*STF3F( 240) * TT30)00009..

* CYASLE 16) .CSTART(16) 9STBUF(172S.1 $TUN(1728) 00009:
CCPMCN/ERAY/ERRORS( 2500) 00009-

c 00009.
COOMCN/FIL!S/TER4.LPFXL. PELF IL. OTFIL, ERFIL 00009.

C 00009'
C**************LABELLED COMM4ON VARIABLES ************00009'

COMMCt4/ VARLMA*dRES.EPHASECMPMAX E).P10 ol t4A 9K 00009'
COMNP RI_4 OLN*TL NL*DLqfL9D- W 00009'

* ERRCNT9 INLNCT *CONSEC .L 4NOt3F t ZCNT 9 W dUF *LPACK *00 009'
* INCOD.INREF.CTC0OOTREF.TSTFBT 00009

CUDVN/IC1AR/DD.II.M*4.TTNNYY '0000.
COMMCN/LGICSEARCHODAGSYPIC.LSS.WRITE.CHC3 . 5.Nk 00009.

-- Anirr l S A .I AG otpi -1 cg 'atIF 4C~cr r.NF nlflflfl
INTEGER iTCNT( 16) 00009!

C . 00009,
Lao ******i.*** SCGItN 0*0000DO0
C 00009
C INITIALIZE 00009

00 100 I1116 00009

100 CONTINUE 00009
C 00009

C 00009
C FIND STATE 3F NEXT 2REDICTED PEL 000097

IF(P-1) 611v6129613 00009
ass O SX0261 on

612 CONTINUE 00009
PE LI1 48 (OTSUF ( le 3TR EF I aP 2) 00009

CAL 123 (;ELl .PEL2 932-2 92)009
4O TO 615 00009v

013 LOFITINI.M 00009
PEL2wI 43( OTBUF( I *OTCOD) 9P-1 *1) 00009

CALL M12-3 (PELL oPEL.2 932-3 .3) 00009
615 CONTINUE_ 00009

C 00009

IF44Tj&jjSP1).N!3) GO TO 1155 0000
INCEX=CSTART( SP 1) 00009
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ou uUv
C BEGIN DECO.)-= LOOP: RETRIEVE NEXT CCDE WORD LdNGTH (L) 00009

1000 CON.TINUE 00009
L=O 00009

W 0er-o 9oos9
LPACKU 0 00009

1002 LENR IT -C3OS ( ts NOEX sT 1 00009
CALL UELILiLJ.iUU.Muj-Ltr5.L I uuuug
IF(DIAG) WRITE(6.1003) LEN8ZT.MOOE9LBITS9L 00009

Ifl May 1ECU?2A 722- &% nn

GOTO (1040912009120591190)s MODE 00009

STOP 1040 00009
1FfL0ITS*E~oC3DS(3.ZNOEX9T)) GO TO 1100 00009

C 00009
G NU MATCH; ADVANCE CODIE WUNG INDEX VIA UECUUL ITHR&AU ououg
C 00009

-~F~ =Cnlqt'PTnFlWY T nan in
IF( INDEX* G!.61'ANO. T.E~o 1) GO VC 1190 00010
IF(!N08(e:;E66eANOoT*EO.2) GO TO 1190 00010

IF(COOS(1.INDEX*T).EQ*LENBIT) GO TO 1040 00010
C 00010
L LCL~U WULJ LU4z~ FRUM II1C YtP uUUIu
C 00010

a~n Tr ant>io
C 00010
C MATCI, FOUND 00010

t100 CONTINUE 00010
COELPZ)E L)4L 00010

C NOT AN EOL 00010

RUN--IN CEX 00010
GC TC (1110.1120.1130.1130.1130.1130).T 00010

s0310
C 1 12 3 4 5 6 00010
C 0001 c

5-T FP 1 100 00010m
1110 CONTINUE 00010

- TflTfFvFVAAt GO Tn h1AA nnnin
IF (INDEX .E3 .65) RUN-PELMAX4 1 0001 C
GO TC 1150 0001 c

2 les ezrNI;POW: seem a
IF(INDEXoEO*65) GO TO 1140 ;001c
GO To 1150 - __- ____-000 IC

1130 CowNPxFNOe 000
IF(INO!DE3.,)33) GO TO 1140 0001c

1140 COCIU 00'
L:N 0lU 00014C
fL=Off 0001c

LPACK-C 000IC
L EN9 ITa I 0001IC
CALL 4-_TLGtLENtUlT.MOLIFL5TS9Ll ov01'
IF(DIAG) WRtTE2.(691003) LENBZT#rdODEvLBITS9L 0001t,

t y n (j_. An lc
STOP 1145 0001IC

1145 CONTIN uE 0001 c

RUN=LBIT.i 0001k.
1150 CONTINUE O9OIc

5TCNhF I PFU Voui
1155 CONTIN4UE 0001L.

F ISTCNT t SPlX-AJLL1k0.a UAOo 000o
C 000 IC
C INCORRECT PiR33ICTION 0001.

1160 CONTINUE 0001 C
IF(NPRsE:)(S~1) 1161.1163.1162 _______-___c_

-1T5T!ZT0F 116 61_v
1162 CALL MIZJ(lvOT6UF( 1.OTCOD)#OTcELP9I) OO0l1c

GO TO 1170 o001'

C 0001c

165 COhTINUE ________ 0001i

117CALL M12ti(l.0T~k)F11.OTCO0),OTELP*l) 0001 c

0-13JNC-.ASSIFIED
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IF(DJAG) iqT(9is (CTOUF(I*CTCO)119601 000

1.185 FORM AT(86 10) 00010b
t Do1 3t

C CHECK FOR !-RRORS 000107
C __ __ _ ___ ____ ____ ___ ____ ___000107

Do ii7U1lvU&-00010
IF(STCNT( I).Nee0e.ANDSTCNT(I)*NE.1) GO TO 1190 000107

SrATUSU 1 000107
AETU AN 000107

C NO MATCH F3U43 IN C3DE TABLE (3) 000107

C _______________000107

IIOCUNTINl -. UUUTDB
ST DTUS-3 0001 08

C 000109
C ECLI OETECTED (4) 0001 0k

4! easkee
1200 CONTM4E 0001 0e

STATUS z 00010kt
-RETURN 00106

C 0001 06
r Pni2 -A-FTFClr-,) I ______-

C 00010;
1205 COKT tZNUE 00010C.

r-ETUZN 0001 o;

END0 00010'
SUBROUTTII CoZ DCLLR LEN4 111*PULA R #.tLCT9CD_~~TwA1 QuO IO

C 0001 0
PCI f _T _LtjFFl-. i J, 7 l_040.

COM ON / FF / PEL 3J F( 6 0 92) .CD8U F( 2 40) 0 00 1 01
* OTEUF(60#2)9STFBUF(240)v STAT(3000) 00011.

*CT A1LE( 161 *CST ART (16 )sSTBUF( 1728) v 5 Nt4( 1728) 00011(
COMCN /cAY/ERAORS( 2500) 0001 1L

C.***, **S*~~ BEGIN PRCGRA- #*e**4*****~ 0001.1k

X NITIALIZE 14AKS UP CODEo MAKE UP CCDE LENGTH 00011%

MLENGO0 00011 1

C _______000112

t CHECK TNRJTS _0Z~
C 00011

____I FlPi AD 1 7".a ~ a AD T -21 CA I Fn LT _ ____ __-0f1 1-1

*IF(LENGTI4.LT.0.3R.LENGT)1.G1.1728) CALL EXIT 00011t
C 00011:

* C 00011

C CLCLATE 4A(f UC3 E INDEX. CODE, LENGTH 00311
C AND RT JCDELN ol

C 00011.

'4COOEzC33Z( 39INDEX9POLAR) 00011.
MLENGzC3.)E( I1.NDEXoPOLAR) 00011.

CDELCT-C:Dr:LCT+,4LEN4G 00011.
CDCATAulCJ3ATA+'4LSdG 00011.

C CALCULATE TER'41NATING'CODE INDEX, CODE, LENGTH 00011.
J__ _Aw0T ACDI'f I rm a I~ __________________ I0L

C 00011
10 CONTINUE 00011.

TCO0E2aC3.EL 3.ND!cX9P0LAR) 00011.
TLENGmC03e(1., 3NEX9PQLARl 00011.
LAML 12 :TUL. .C~j5Ur#.COELCT~I #TLENZI __q IIC3 _00
CO ELCT -C.EL CT .TL E4 G 00011

c 00011.
FETUFN 00011

SU~RUTI,4E STLFF(CD9UFSTV5L)F.ST~!TCDELCT) 00011

TGRA-L 
00011

~x~15-443 _X , I40)S 2 10) 00011

G-14. JN:-.ASSIFIED



IC LASS? PIED

COM4MON Jf332ftII/MASJC(32).COMA3K132) *LISIT(32i .LLZII.UI4 00011'
IMYNI~~~~an IA 4'latk .m1n,

C 000114
C 00011! -

e i;gtIAlIH 993Trup TO 0 90HI*
C 00011!

00 50 1;2.,240 00011t

50 CONTINUE 00011!
tI Iwm CTf nou ,
1=32+1+14. 0001 1!

Ju 0001 1t

C PICK UP EOL 00011t
-c- - uuu IT-4

LSS I 48(GOBUF( 23*%131 00011t
CAll M1-i -tST~l( ,-I ll~ nnaI- .'

to0 COtITINLE 000114
POL= 14SICOBUF. 1. 1) 00011(t

L 1CNT=L ICNT4 1 coollt
GO TO 150 00011C

110 C.UN I I NL uumll
L I CNT=O 00011.
CAI I AT>-lf2ll qT -~ on I V

150 CONTINUE 00011*;

I= 1+.1 00011"

C ETIFI~eLS.9 0001120

CALL4l~djqSFJUFJ9L0001 A
J=Jnen 0001

C TEST I FCAAH 00011i
c 00011

C***** *******)****sb FILE T EONTIN 100******* 00011,

S CaI0-I-iN/FELTtFLPLITW L 00011
cCf-r-T-r 00011

c 00011

CCNCH ~ FILE0R (2500)ION 00012
C**********.LELDCMONARALS*#esss*s*** 00012

00011~
~ 00011

*TU(029T1U(4) CTATLCT. ) 00012

C*m E/-RY!RqCNT. (250 )TCNE.NCFZC1.3LFL 00012
COMiONBEHR/OED COMONVAIALE#*#************ 00012

COYFCN/I VA/E'A V-SEHS9CPA*AMOLIMX 00012
C Q~'/v: T~ 4 TNrQc N1PcE aarLRC1;LW 00012

DAT NLCT. /1.0.1O.1*O..O.1.1l.0.1OE.1.O/ok~iF;';RL4 00012

CATA CTZA3L/.391 9.6MM 9 6,.5ehee4.Y2 00012

C 00012
___ AT A Pe~.P!,!FLCFLEFL5e f)2 9~ 00012nnnI

DATA NPR4AKVqSSSP$AS#1C0pMAX.ERRODLXNMAXt/ 78209,T,00001

EATA OIA../.3S./9##**995999~~3 00012
C 00012

ATA TcCD3*LPIL.P2.1).LCODEIa. 2.1).CODE(3.2./ .0ZOO# 00012

DATAC)r.I1.p~2 P4.1I.C@-HA~CMM~tRZODE(3. '..172/ 4. o.Z0005' 3000012

DATA COj0(1. 5.1)*CODE(Ze 291)*CODE(39 5. 1)/ 6s 96.ZOOOB4 00012

~ ~UNCLASSIFIED



VNC..A SSI FIIED

DATACOM1 6,11 CUOE(2. 6.11.033 *.i/ * .UUucJ' uulT2;
OAT A C3)>_( 1 7#l).COD!-(2s ?ol)*CODE(39 ?@1)/ 4. G.ZOOOE/ 00012i
n~.A LCmD&ELw 130 1-.. oIo~ .CDE.Z-1 t-CDL 8LL 7 ADO it OG12
DATA C33V(to 9* 1 ) COCE (2. 9 91)eCODE(3* 4,Il1/ So 10#Z0013/ 05012.T
DATA COEt 10.1 3.CQDE(29 10*11.CDOE(3o too&)/ So IIPZOOIA/ 00012.

OAT A C0v3V( 1@ e* 1) 9CODE(2, £1*11COOE(3* 1Z.1)l 5. 6baZOOOS/ 00012.
DATA CODE (I 13 @1)*CODE (2 13,1)*CCDF-(3# 14.1)/ 0. 14sZ0008/ 00012.

DATA C03E(Is 15*1)*C(JOEC2* I5%I)sCO0f(3s 15.11/ 6v 169Z0034/ 00012.

DATA C33F-(e 17.I1#)CQO(2o 17*1)eC0DE(39 1791)/86# ISPZ002A/ 00012.
DATA C3.JE( I. 18.1 ) oCJDE12 o 18ioloCOOE(3. 18.11/0 bo % oZ002 SO 00012.

DATA CD3E(1. 20*I3.C3DE(2e 2O,911.CODE(39 20sli/ To Z1I.ZOOOC/ 00012
DATA 03JE ( 1 21o11.COE(29 21.*1 ) COOE(3. 9 1.1)/ 7. 2Zole 08O/ 00312-

DATA CO3E( 1* 23*1)*CODE( 29 2391)*CCOE(39 2391)/ 7. 24.10003/ 00012
n AT A 2. .. A~1 ~~' 24. 

1IL..E3A.4 1 L.. Z00AL..ZO1
DATA CO.3E(t 9 25#1 vCJ0E (2 9 2S.t1CCOE(39 259.A / 7. id6#Z002S/ 00012
DATA C3EI 1 269 1)PCODE( 29 26o 1) vCCDE(39 26911/ T. 27.Z0026/ 00012
DATAGaH ; A i .ta- a 7.11) 0 eE! .- ill'. 1i so ;N P0108Jas -00012
DATA C3)ii(1. 2av119CODF.29 28#1).CODE(39 2do.11/ 7.. i!3 oZ0024/ 0001.!
OAT A CO3fC1. 2991 ),pCODE( 2o 2991I)*CODE( 3s 29.13)/ 7. ob. Z 001S/ 00012
DA1r (to 0 13 MEj 12o CODE (S 3"o -77 13;-31 .zu U7- - '00l2
DATA CO3:11It 31.1.oCD(2. 391).CODEI3. 31.13/ S. 32*10003/ 00012:
MAT& A ffl"F I a -32. of I . C.2l .1n a2. 32.-1 1, .CnQE.13,, 32.1 )1. JA.---As 4.01AY O .
DATA C3E(I. 33.1l.CO0E(2v 33913'.CODE(39 33911/8do 34o.10018 00012
DATA C03E(to 34 s1) 9C30E 12v 34 1 )vCODE( 3e j49Li/ 8. .b#Z0012/ 000121
DATFA C3)Ct Ed-A,-a, 11 e Eey -*8. eDezi3v SE.6110 am 360200*a Ge s
DATA CO.)E(1. 36.1)oCDDE(Zo .3691)oCOOE(3o 36.15/8So 37.Z0014/ 00012
DATA C3E(1. 3791)oCODE(Zo 37.L1s1CCOEI39 3791)/ 8. 38.Z0015/ 00012
UATA M-E -1-3 a 91 . cDOET2 -.IiitODE 3 -- S-Y 383U/ TZMT 6TDUVIZ
DATA COJE( I 39 91t) 9C 0DE ( 2 39. 1)cOc,E 13: 39:11/.' S 40.Z0017/ 00012

DATA C03EC1. 41.1)CODE(Ze 41.1J.CODE(3* 4191)/ bo 42.vZ00291 00012
DATA CJJE(1. 42sI)sC9DE(Z9 42st1.CDOE(3. 429t3/ d, 44.ZOO2A/ 00012

OAT A CD3Elo 44.l1COOC(2s 44 o II oCDCL 43.9 44o&)/ d. 45 ZO002C/ 00012
DATA CO) Et(1# 4S. 1 1 CODE (2.9 4591 )#C ODE (3.o 45.11/ b # 4baZ002D/ 00012

DATA C3)E(1. 47*k)*COOE129 47?.11.CCOE(3. 4799$/ do 43#Z0005/ 00012!
.- IALAL CU .L P- -AGa*- 11C IDE1 2-s *-C1 aODE, U 3&4*AS1-1 a .. A9 &.LOQfOAZ -,-.12

fDATA Cl,3E( 1* 49.et).CODE(2.9 41 1 lCCOE43o 49# 1)/ So tpU. Z00013/ 0001z
0 AT A CO) F ( I 50 1 sC ODE (Z 50.s1)vC CDE (3. 50.v1)3/. do .20052/ 00012

DATA CJ3).( It 529l).C3DE(2. 52.11.oCCDE(3* is I/.11/8o 53*Z005A/ 00012
DATA CJ3E(1. 53.1l.vC0DEf2.p 539.A .C0OE( 3s 5391)/ 8. 54.20055/ -00012

DATA CODE(I 55v1)sCODC(2. 55qI3.COOE(3. 55vl3/ -B 509ZOO25/ 00012
JDAT A- I I~ * 56.I).fEtZ.5d .CD -I~b- )&.ZZ05L-- .n 2LD.2
DATA COL)C( I. 57.1).COc'E(2. 5?.1).COOE(3. 57.t1o/ d. S89Z0059/ 00312
DATA CD)E (I# 58.13.C30E12o 5891)oCO0E(3. b58.11/ 6 59.ZOO5A/ 00012

DATA CO.3,-7( 1 60.1).CDE(2s 60 1 )*CODE( 3. 6091)/ b. DA.ZOO4A/ 00012
DATA CG.3F( I 61.1)9CODE(2._61.1).CCOE(3. 61.13/ d. 62vZOOA48/ _ 000 A
DATA CJ:>Etlv 63.1i3.C3DE(29 6391)oCODE(3. 63#13/. do 4,Z0033/ 0001Z.
nA TA Cfl ~d e .-&.A.- I1 %.D0 - 2rn . .. 6 .. 1. .1 6 C4l. -(A-, 1t.d. ~ Zl - 00012
OAT A C0JtE( I b59.13CODEI2. 659.[)*CODE( 3s 5 oS1)/ 5. 609200103/ 0001.2
DATA CJJE(1. 66.11 .CDOE(29 66.1).CCOE(3* bbv11/ b. 67.10012/ 00012

DATA C3)EI I 68.1)#CcJDE(2. 68 91 19CO C E 3 9 8.1I3/ 7. JU.9Z 003 7/ 0001a
DATA CD))EIEto 699.1).CODE(2s_6991 ).*CODOE(0.*.ilo/ d. 1.2003b/ 000 1 '

DATA C33E(t. 71.11 .C30E(29 7t91)vCC0E(3. 71.11/ oo 72.ZOO64/ 0001-1
QU A M fl I - 72,z~ t %,C~nF12. 7Z2 -. 1~l.L 7 -12- I I Z 8._24 L0065L_. 00.012Ij
DATA COJEII. 73.1)*CDDE(2. 73.1 )*COOE(39 73.1)/ d. 74.ZO068/ 0001Z
DATA CODE(1Is 74#.1)@CODE( 2s 749.1)*CODE ( 3 74.11/ So 75%Z006?/ 00012

DATA COL)Z(t. ?6.1).COuE(2% ?b.11.C0DE(3. 76.11/ 9. 77.ZOOCD1 0001.!
DATA CD.J Ef1. 77.1 1.C0OE(2. 77.11.CODE(3. 77.1I)/ 9o 7d.200DZ/ 00012!

DATA CD3E(1. 7991lotJDE(2. 79.10)*CODE( 39 79.13/ ive SO.Z0004/ 000t3
flAtA r-13 I..-80-.L 1,.C.4DFUL2-.8Anal 1CSIOLLI"O, i..IJ I .LZ~5/ 00
DATA C3E(. I*Sl1lCODE(ZoSt* 8,I 9CIDE (3. 9 8 1/ 99 81Z003b/ 00013
DATA CO~c(I v 82*1 ) C.JD-( 2v 82 1 )oCO CEI 3o 82. 1) .4 oo .2000D7/ 00013

eAA-C vCII t--9-1 S-ce . 0-3v rtV3'~+ . 013*) aO k-o v 6.000 000t8
DATA COi(1. 84*11.C3DE(29 S4v11.C00E(3s 84.1199 db.Z0009/ 000t3
DATA CD)I(11. AS. OC( 85.1:OE3 511/ 9. do.ZOODA/ 00013

DATA C30Et41. 9?vl)9CODE(29 a7e I .C0DE( 3v d7.11/. Yecs 9 Z009&f 00013

G-16 UCASFE
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DATA CODE(1. 89. 1).C3DEC 29 899.1).CODE( 39 a~o.1b/ 9. ?l oZ009A/4 000131
rlAX.A '..2L r1..IFI Q-lI rI2 QQA11-C A.E~. 4.1iaAj non I A. fll

DATA M3 E( 1 919 1)9C3DE(29 91 *1) oC OE( 3 p1) oli 9. l ~2Z009Bl 00013
DATA CD3a(ll 9.91).CODE(2s 92 1 ) #CODE (,3 92* 1)haJ* 939Z 0002/ 00013
a ATA ecarf i 1,-t- )eae . & .-1-2 i .e e 9E 13 v a v, 1*4 O 6....Z69370 Geoia
DATA COaZ(1. 292h9C3DE(29 2*2)PCODE(3* 292)/ 3. 6910002/ 00013
DATA CD3 E( 1 9 3.2).C3DE(2. 392)oCCDE(39 392)/ 2. 4.10003*1 00913
UJATA 4c-Jt I*7 T.).cautt zo 4oZJ lCttEJs 49ZI/ Z. 5 0LUUOZ O UUJY3
DATA COaa(1. 5.z)*CODE(2* 5.2)*COOE(39 592)/ J. 2.10003/# 0001.3
DATA C'Pl 621 -rnF2 6.:P nDciE -6.,f &. 7. 7nnn W nlui1
OAT A COOE( 1 7 2 ) 9CODE (29 792)sCDDE(39 792)/ 4. doZ0002/ .00013.
DATA CJ)E( 1. 9 32)*CUDE(2, 8.2)oCCDE(39 13921/ 59 :)9Z0003f 00013
BATAs rz(r-i 9.1 c:(~ie 9. 21 EBB(J a ... ) 9gl 9 . a L0.Zq00W4 0003.
DATA COOZ ( I. I0.2).CODE(29 tO*2).CODE(3* t0.2)/ 6. 119ZOOOAI 00013
DATA C3DDE( to 19.2 ).9CLDE(2. 11*23.CDDE(3. 11.2)/ 79 12.10004/ 00013.

DATA C03E ( I 13.2) .CODE(2. 13.21.CCOE(3. J3.2)1 7. 14.100071 00013
n AT A r Ir~f I - ir -IA pIen 1 . 1.21" 4' iS.7lp8AZ -lI1
DATA CJ3E(1.9I 952).CODE (2.* 15.2)oCCDE(3. 1542 1/ 839 16.Z0007/ 00013
DATA C:Da ( I 16.2).oCODE( 2, 16.2) CO30E(39 16.2)/ 9o 1 7.oZOIB/ 00013
a3A eaii CO3f1,-*aj,-GG9Efey -4g1. r C 1 a 1 pga):1u. a O.z0I? 99m;v013o
DATA C03E(to 18.2).COOE(2. 18*2).CCDE(3* 16.21/10. &1i.Z0018/ 00013
DAT A C03 U1 It l.2)9CODE(2. l9o2) *CODE( 3. 19*2) /10. 1 OZ00081 00013
LIAIA f-JJM 1 9 40 9ZI *UE1t t Z 9ZJ*ZoLU" %.:2011e Zu~~a ~a 9uupr 77 UUU1
DATA C)DE( It 21v2).#CODE( 29 21.2).PCODE (3.Z 21.)/Il. 22.10068/ 00013
n AT A CfrWl ~1 -;P ;oi a) Cn~p, . .2 2. w i 11. ,23.ZOAa 7 n r onI -
DATA CODE( t. 23.z).CODE(2. 23.2).9CO0E(39 id3.2)/IL. 249Z0037/ 00313
DATA COaE( I 2492).*CODE( 2t 249 2)*CDDE(39 24.2)/IA. 2 9Z002"/ 00013
D ATA EZ3 E 1i-.-1!5.20yaDEIZ. eZ~elreBEHY 2~vid+104i. eb ZOO1 !:Fg01si
D AT A COJ'.Z( It 26, 2 ) CO DE( 29 26.2)*CODE(3. 26.2)/AL. 27.100181 00013
DATA C30DZ(1. 27.2)*CODE(2. 27.2).CCDE(3. Z7.2)/12@ 2139Z OOCA/ 00013
DATA (;Jct It ZS9 Z Io E 1. 29 z7~E3 Z~szatzz.fJ Z d .J/29ZY ZOVuca -ull
DATA COD.(19 29*2)oCJDE-(z. 29.2),CDCE(3. 29*2)/12. 30.ZOOCC/ 00013

DAT A COJ=( 1 31.2).CODE(2. 31.*2) .CODE( 39 31.o21129 3k 9Z0068/ 0001a
DATA CO.)E-( 1 .22).CDDE(2m 32*2).CCDE(39 32.2)/12. 33.10069/ 00013
a ATA ecDZ(i. 34v2).Cr39E 2. 33J.l .ZDSBtt3w da. R);A.. 64 v9G06A& e0313
DATA CO.Z(I s 342 ).sCDE(2. 34.2 ),COOE(3. 34.2)/12* J5oZO006s/ 00013
DATA C33 -( 1. 35.2).CODE(2. 35% 2) CODE (3.9 46.2)/12. 35.Z00D2/ 00013

DATA C33Z( 1. 37.2) .CODE(29 3792).CCOE(3. 3792)1/t2 3doZO04/ 0001.3

DATA CJJ (I o 3992 9 CODE (2.o 39s2 ).9C ODE(C3. 3i o2 1/ 12o 40.ZOOD6/ 00013
DATA COD E ( 1 4o,.2) CODE(Z2, 40*2).*CCDE(3. 40.,2)112. 41.Z00D7/ 00013

DATA C')3E(1. 42v2)9CODZ(2* 4292).CODE(3. 4Z22/12. 43.Z0060/ 00013
D AT A C-3E( 1 9 4392 ).9C3DE(2. 43o2)qCCDE(3. 44. 2)/12.o 44.ZOODA/ 000113

-UXTA C"ZiU1TT-49) 59 O M37 VD1)
DAT A C3)F( I 459.2).9COOE (29 45.2)PCDOE(3. 45921/1,29 4b.10054/ 00013

DATA O3JE( It 479.2)'. DES( 2. 4 7o2l *CODE (3.9 47.Z/12. 4b.10056/ 00313
CATA C03D-(1. 43.2).CZDDE(29 48 oZ).9CO DE( 3v 689.e) /12. *,9.l057/ 00013
-0*Y?* C3!9 9t . -0.2*) .z.W i . 69egeE3 tos ie.5 .200661 Goei.2
DAT A CODE( 1 9 50.2). CODE( 29 5092)sCO0E(3o.i i.) / Let 51.10065/ 00013
DATA C3DE( 1.9 51.2)#COCE(2._5192).CCDE13._5pA1.2 )/ 12v 52.10052/ 00012
-7M-Z: 29219COE(295#1 O-J 52 .ZZ J / 1J 5J2JT~ 94ZuO33/ ZMT'3
DATA C03ii(1 9 S3.2).CJ0E(2. 53s.2 )oCODE( 39 5392)1129 54.10024/ O01Ij
NATA CO-IZ4. a 6-1..5 r. I Mrca~ (2 0 RA '21 .ACm3I A A.Z4 2 1 ZIA' -i07n71 n001
D AT A CO.3r:( 1 592 )*CODE( 2, 5592) PCDE(39 ;joo 2)/ Let 5bo10038/ 00013
DATA C3) N 1 9 56.*2) .C ODE(2 e 56.2).CODEI39 56v2)112. 57.00271 00013
9 ATFA IEC ( i -.. *1e9Ee1teP.-6i-e.ve1rD(avtie Oe 5.0 020 G000"
DATA C-3. CE(1 513t2 ).9CJ0E(2 5892 )eCOCE(39 58*2 A/14!9 !59.10058/ 00012
DATA C3-3 E( 1. !32 ).CODE( 2. 59.92) *CODE (3. 59o2)/ 12.o bU.Z0059/ 00014
Ll q bU.q60 '"C 2) ' ~ IoIA2. 9 0 i z 61 0 LU02ts UUUIZ
DATA CO.):-( I 61.2) .C30i 2 . 61.92) sCCCE(3 * 61.d1/12.9 52.ZOO2CO 00012-
-Z*IA C3DEL...2.Z). Cfl~EL2-6Z22 ..CDDE(3..62Z / 12. -.6AsZ0.DS/ 0-P
DATA CO.)E(t. 63.2).CDICE(2. 63.2).CCDE(3. 63.2)/12. 64.10066/# 00012
DATA C313E(i1. 64.21.COOE(2s. 64.2) .CCaE(39 P4.2)/12. 66.10067/ 00013

AT1A G99:E i . b.C2t. Hvie6,e PZ. 669HLSo tob. 1:0 k td . 00 s301-
DATA C3.3E(lo 56.2) .CODE(2. 66.2).CODE(39 o6.2)/12. tp7.ZOOC8/ 00013
DAT A C03E( 1 6792 ).CODE( 2. 679.2).*CODE( 39 b7.2)1/129 68.ZOOC9/ O0QO:0

sTc3zrT ~JE12v 5.2UY-#CDE(.3& tb8v2)/12t 530*UU5 OQuu1
DATA CDDc(Ito 6S9qP)oCOE(2v 6992)*Cf)OE(39 S , V~e/ L2. 9 0.10033/ 00013
DAT A -C.).L2a2 'T I 1,1...),CCk(a lL~± 7' *7 00.34Z Q~.
DATA C3)( t 7Iv2).C-3DE(2. 71.92).9CCDE(3. 11.,25/12. 7.*0035/ 00014
DAT A C3D!S(I v 72.2).CJCE(2. 7292)9CO3E(3. 722)1/13. 7J.Z OObC/ 0001:-

DATA C33C(1. 74.*2)oC"IDE(29 74v.2).9C0DE (3 74.2)/Ii. 75.Z004A/ 00014
1:75fiCODf1 29 75.2).CC0E(3. 75.2)1139 7b.Z0048/ 00012-

3ATA C03Et(1. 77.2).CJDE42. 77.2).CODE(3. 77.21/14. 76.1004D/ 0001--l
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13ATA C:)37( I q *T2 r .DDU7T2-9_ 1 75 -91 C 00E U - 7B .2 1/ 13, 7 %ZO07'2f 00013'
DATA C3tE(1. ?92.Z.DE(29 79*2).cooE(3. 92/i SUeZO073/ 00013:
.DaALA -. 3E i I. 60.2Z_ &CaD.2 * -fa &ZA)Cook (30 8O~j'4I/jd' M1szafI7/ -00011

DATA C33E( is dI92)sCOOE(29 8192)oCODEt3o dIoi1).'&S 52eZ0075' 00013!
DATA CIDE(to 9292l.COOE(29 82o219C00E(3* 829.11/li. S4.10076/ 000 13J
9AfA e33~f 1 It P,-*, -C aa4e e . "e Peep3---d-0-,vi, J so 102 3G0 1
0 AT A COX32 I1. 8 492) 9CODE( 2# 849 2 ) CODE( 3 9J .) / .. #8b Z 0052/ 00013'
DATA C0J3E(le 35592 ) CO3D(2 9 85#2 ) 9CCDE (3J d5.2) J/ I.J 86.Z0053/ 00013
DfATAC M3 E( I1. 86 _:!.rDEV7. -86 2) 9CODE(39 86.-2)113.* 37.05 -
DATA CailiCI. 87.2).CODE(2* 87 2 ) 9CO CEI3 ./13 .~ !J J dd*Z0055/ 00014
nAAC0Z( 1. 

4
k

1 CDE2* aZ arCDE (3 s 811.2)l/ 14. ii a Znt15At -1"04-
OAT A CO3'E I1. 939.2 1 sCJDE(2 a 89 92 ) CODE 1 39 d9oi) / IJ g0.Z0053/ 00014,
DATA CODDE(le 90 92)PC JDE (2 9 9092) 9CCOE (3. 90.2)/li. J19Z0064/ 00014-

DATA COdft I1e 9292 ) C JOE(2* 9292).CDCE(39 '.')/ li. 9JsZ 00021 00014
DATA C3.)S(1 19 I I) 9CDS( 2 9 .13.CCDS(39 tell/ b. 1 2 9Z001R/ 00014.

AA COiSC. T3(D . S9I) 59 ~U~7 Dl
DATA C3S(1. 3oI)oC30S(29 3ol)vCCDS(3o 39I3/ 5. 4eZOOOI/ 00014
OAT A ('1 SL I.e 4".1-rn~ )CD$2, -4- 1 IQS3sA'.1 /1 -5. - _1za0GQBLz AM"D 4
DATA CJ)iol 591)*CJCS(29 5o1).CCDS(3q 591)/ S. b.ZOOIF/ 00014
DATA C335( Iq 5 61 ) OCODS( 20 6g1) 9CODS(3. bell/ 5. 79ZOOIC/ 00014
OAF, C0)e1-,---- ;I& C0Z~ -yl-CDD96i3 v 7V f1. So . dolli. 00089W
OATA CO.)3( 1$ 401 ) CODSi, a; i) C COS (3 . d.11/ 59 49Z000A/ 00014
DATA CODS(1. 9.1)vCJDS(29 9.1)*COOS(3. got)/ 59 A0.ZOOOF/ 00014

t)AT A CJ)DS( 1: It. I .CODS(2. 1l11) CO)S( 39 1& .3/ 5. I.Z0007/ 00014
_LX_.aCi'Sitaa.cUosa IZI 12al be 1i.Z~a1fVB 0001-4OL
DATA C3.)3St19 13911.CDDS(29 1391).CODS(39 13.1 1/ U . I4.20005/ 00014
DATA C33S ( 1 14* I) 9C JOS ( 2 149 1 9COCS( 3# 1491)/ b. 15.20001/ 00014
9A TA 1EM)9ft I-u-v 1 wve8(39-e-,iv 1 ~vE~-('- 5f v k 00 o.-tri 2 i0 0.'------4
D AT A CO.3S( 1 169 1) 9CO DS( 29 191)oCCOS(39 16@&)/ 7. 17.20078/ 00014
DATA C33S(1.9 1 791 ).9CDS(2.9 17.1)CODS(3. 1?91)/ 7. Ld.20079/ 00014
DATA MJJST-1-9 a 9 1 1 9 "17CS3--l-9 ) /_ 7 I ;;7flU 2w7_ 0D0"4
DATA CODS(1. 1;.1).CD~s(2. 19.1).CODS(3. 19.1)/ -7. .2 1.Z 00 33. 00014
_12AA a -S~-2aiCS~2)I CCS ( *-2J a 1/ 7s Zk_'&O.0Z5zL. ___OQA
DATA COLDSI1. 21v1)vCODS(Z9 2191)oCODS(39 Z1.1)/ 7. 22.20027/ 00014
DATA C'354 to 21) 9CODS(29 2291).CCDS(39 2.2.1)1 7 2J.20035/ 00014
9~-~i At A-i 11i I. e i. I 1 i o s ev e~ st 1 vEe54 -e*-tat s so :-- v eo te*-------088 10
DATA COiS(1. 24.1l.C.JDS(29 2Z91lCDCS(3. 2491)/ 7. 259Z0024/ 00014
DATA COD)S( It 2591 ),CODS( 29 2591 ) CCDS(3 9 25. 1)/ 7. 2b9Z0032/ 00014
-TW-C3STTri7!6T1T.ctfT 2-9-- 9-1-OXT51 3-9 26-911/ 7- 27 * Z 0023T 0On 1-
0DATA C33)S( 1 2 91 PC 30S ( 2 2 7.eI)1.C CL)S(3 9 2 7.11 7. 2i.ZOO3A/ 00014
-OA A Ca33S Lia 231.C-l1. 8. C .1.i 7.02 Z 03w/~- - G-fol 4)TAC3(.2191).COJS(2 9 29 ot)oCCO5 (39.2p I J/ 7. iJi.Z0009/ 00014
-ATA C3S( It10 3D1 9COS( 2. 30.1) *CCDS(39 301)/ 79 .31.Z014/ 00014

DATA C3)S(1. 32.l)*CODS(29 32.1)iCODS(39 3291)1 7s JJ*Z0015/ 00014
DAT A C0DiS ( A 339 1 9CODS( 2v 339.1) 9COOS(3 3 .o1)/ 7. .4.23019/ 00014
DAKTA C~ jyS 1 9 3 41 sC3UT-J- FY C CM U3 C3.73 4-o 17- d 33 -20-074W -00 ~D1
DATA CJDS(1. 3 So1 C JD S (2. 3 S.I.CO D 5 ( 3 3 b. 3(,.ZOO I / 00014
D A~h I V(L A3. C11)ks1Z L_#..Q$C. 4b& L11 -do _jT*ZOOFt/ 00014
DATA C3iS(1. 3?91 9CD~S(29 37.1 .CCO5(39 J7.11/ be 38.ZOOF7/ 00014
CATA CO)S (1. 33i*1 9C JOS (2. 38.1).CCDS(3. 48.11/ .p J99Z OOFS5/ 0001.*

DAT A C-33S (1I 409 1 ) 9CODS( 29 40 91) *COD 5(3 9 4091)/ be 41.20011/ 00014
DATA CDD3S ( 1. 41 it).qCJDS (2# 4 1 91 ) C COS (3 4191J/ be 4.90077/ 0001..
UXTA J :Sr I ; 4:t j9CJ 5 29.. 4,ts ~ ) r0 J7 3 1-oDD0 1 .4
DATA CDDS(I. 43.1 PCJOS (2. 439 1 ).CO')S (3. 4J .1 J too -44.Z036/ 00014
IIATA d a1A.L.SJ2.A. -.. CS3.4.IL6 A.2.0 IQ. - 00014
OAT A C0JS(1. 45s.1IhCI'DS( 2. 45. 1 ).CO)S( 39 45. 1)/ be 469Z0003/ 00014
DATA C33S(l. 4691)oC]DS(29 46.11.CCDS(39 46#11/ do 479ZOOOI/ 0001.
e AT A risisti *u*.tieaete d. tot)4 -2 3.O~43*~ )*v~*Z 1 10 so33
DA TA CO.)S(1. 4'3ol1).C)DS(2. 48 it) .CO CS 1J. 4813#)/dU 1V. .. Z 5500 00014
DATA C33S(l. 499.1)9C'D S(2._ 49it I.C CD 5(3. 4:?.sI) do 50,20037/ 00014
CAVA CJS1 5T53? 9 1 CcwsU5 2. 950v1 ).tCU'7T39 569 1ir3i002--U
DATA C1.) V 1 51.1J. CJDS(2. 51.*1).*CCOS(3.9 51*1 1/ o -i2eZ0085/ 0001.j AT A M. 'M (1.2) 1.'lL2..S. ).C '-20~2 I-I A4LOOZ01-- ODL 4
DATA Cl.)S( 1. 5391 )ocirs (2 9 53.1)oCCOS439 5J.1)/ 'v. 540.ZOIE9/ 000146
DATA C1)S( It 54s.1) @COJDS( 2 54v.11.CODS(39 Z4oli/ is 5 9Z00EO/ 000t4

DATA COiSII.9 5till.CODS(29 56.l1,CCOS(39 *bell/ 'V. 57.ZOODI/ 0001..
DAT A C33S(1. 579 1 ).9CJ LS (2. 57, 1 )COOS( 3e ? IJ / go 5dsZ00S6/ 00014

D)ATA CJ.)S(1Is 51 1. C JDSI 2. 59. 1 ICCOSI 3# i9ol1/ 9. 60.Z00811/ 00014

DATA C33S( to be 1)3.C1DcS(2. 61 it .CC:)S(3.0 o.)/ *v. b2.ZOOI/ Q004
CATA CO)S(19 b2. ).9CODS( 29 62o.1 .C00!(3s .v 1) / -w o JZ 00.0/ 00014
a A v -C- c 0119i t v t-rC 6St~-3 v 3v 6 3--~v r'- 00si- )0 - 066-
D AtA CO.S ( 1 6 4.1 ).oC :D S (2. 6 4 91).9Cr)D ( 3. 941/J 07.Z00k01/ 0001.
DATA CDDS(1. 63 qI ) CDOS (2,9 65 91 ) oCCOS(3. 9 bb,1t/ St!. 2Z 0006/ 0001C.

-'WT -C 3 I 0119 )V 296 01)P 05(o Di- jy/- P 6 .z 0 0,3,21-- -- 0 14
DATA C3S(I. 6'1)vCY,)Sf2. ei7.1).CODS(3. J?.l)bId. * Z.0 0 0 0001.
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DATA O3S( If 192).CODS(2* 1*2).@CODSI3* 192)/ 4. S.Z0006/ 00014"

DATA c3OS(1. 3*21.0ODS429 3*2)*COOS(39 3.23/F 3. 4,Z0003/ 00014'
DATA C03S(1. 4*2)oCODS(29 492)oCODS(39 4*2)Z Jo IvZ0006/ 00014"
DAA i 603 9yS6. eassie s.eiveaectaw OLe0 4p. 6.90o9AO 00 1 l
DATA COOSS(le 6.2)*CDDS(2* 6,2)9CODS(39 6.21/ *. 79Z00031 00014!
DATA CODS(to 792)*COOS(2. 792)oCOOS(39 ?*.dll 49 *.Z000F/ 00014

DATA C0DS(Is 9v2)9CODS (2v 9s 2) vCODSt 39 9*2)Z So 10 9Z000A/ 00014

DATA CODS(1. 11.2)PCODS(29 1192)*CDDS(3# 11#2)/ S. 659Z OID/ 00014
DATA CO)S(l1. 12,Z),CDDS(29 1292)*CODS(3. 12#9)/ b. 139Z0002/ 00014
a Ai e3at i. is. eieaset e. i .D(.e iatow 13.so. . to.a3018: 80001
DATA CODS(19 1492).CODS(2o 14.2)*COOS(39 14.21/O 6o 159Z00II/ 00014
DATA COOS( Is 1592) CODS(Z9. 15.23 CODS(39 15.21/ 6. 16.ZO03S/ 00014
UATA ;U05 tI10:z I or-U5t Zo lbZ.U5jo loge) 7. IL3vu1, uo
DATA C33S( 1. 17.2) .C3DS(2# 17.21 COOS(3 If21 7. &aZ0014/ 004

DATA COaS(1. 1992),COCS(2* 19s2)vCODS(39 19*21I 7. ZU.*Z0007/ 00014
DATA C33S( 1 2092) 9C3DS( 29 20.2) .CODS(3. 20921/ 7v 21 vZ0055/ 00014
9ATA czasit etvm.eaast. Z;..tJ.Z003(3. eias 7. eavaee~ei oooi
DATA C33S(t. 22921 .CODS(29 2292)9CODS(3.Z 9d2 )/ 7. 239Z0056f 00014
OAT A CO.3S (1. Z392).CODS(29 23.2).CODS(3. 23.21/ 7. 249Z0025/ 00014
DATA CQJSI5 1 9 T7JZ 9CUi93iZe Z49Zi.9CUU54 d~.sJj' Ht 4fbZuUrr V gFUgie
DATA COO S(1 259.2) 9C 00St(29 2592)*COOS(39 25@21/8.q Z69ZOOOC/ 00014

DATA C3J)S( to 2792) CODS(29 2792) sCODS(3 9 27.2)/ 8. ?8#Z0028/ 00015
DATA CODSCI. 23.2).CJDS(2. 2892)9COOS(3. Z5.21/ 0. 29.ZOO2F/ 00015

DATA COD)S(1. 3092),CODS(29 3092)oCODS(39 30921/ O. 319ZOOOI/ 00015
DATA CO3IS(tv 3192).CODS(Z. 3192)oCOOS(39 3192)/ do 329ZOO4E/. 00015

DATA CODS(1 0 33 2)*CJDS(2s. 3392)9CODS(39 3392)/ 8. 34 Z0049/ 00015
-DATA C-1 - -,I iA .Cnnqc>y- -4 /.fiE..l. A- 46%7nnfl an I
DAT A CO.35 1 9 35.2).C3DS(2. 359.2)*COOS( 3* 3592)/ 8. 36 ZO004F/ 00015

gATC .)Sle369)9OOS2936.2)9CCOS(3. 3692)/ 8o 37.ZOOAE/# 00015
2lw9B52w3:?. 2i orEDDZ3. di.0.) i -. 39 ..Z0G~bo Ga01s

D ATA COD)S( I 3392) CJDS(29 3892)tCCCS(39 38#2)/ 9.9 39 9Z 00 9 1 00015
DATA CO33( to 3492).CDS(.2. 39.2) .CODS(39 49921/ 9 0ZOD 01

DATA ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ rZ CD)(. 4.),DS2 1 2 . C S 3 . ) . 4 0150/ 00015

UATA CO)SCI. 4092) .COOS(29 430.2Z).9CCS03(73. 4321 9.Z *4.OI5/ 00
DATA CO) S( 1.9 41923.CODS(29 44.2) .CCOS(3io 4192)/ 9. 429ZO1CE/ 0001t
nATA Z'-,q l-*v)Z~~ 462, CCDD r-n 1- 42,21 nn ag- G
DATA C03S(1. 46.2) .C:3S(2. 46.2)*CCOS(3. 43#.d)/ 99 449Z009B/ 0001e
DATA CO.)S( 19 4492) #CDD0S(29 44o2) .CODS(39 449?-)/ 9. 45 vZOODE/ 00015

DATA CO.S( Is 492) oC3DS12* '4692) 9CCDS(3 469.21/ 9.f 50.ZO055/ 0001t:

DAT A ODS( 1. 51.2)oCJDS(29 41 . 2) .CCDS( 39 4792)/ go 48.ZOOOI/ OOO1E
DAT A CO3aS(1 toZ.92)9CODS(2. 592o2) .COD St 3 5922/10. 50*ZOOAS/ 00015

D AT A CO-3( to 51.2).@CDDS(2* 5192)CCDS(3 5 42)1 9 529Z0009/ OD015
DATA C03S(I. 5*2).*CDS( 2s 552 21CCDS(3. 5212/109 53.Z0134/ 0001!-

D AT A C03S(I. 57.2) .CZJS(2s 54o 2)*COD S(3. s.42) /10* 55#ZOOA9/ 0001t

DATA C3)3(1. 60.2) .CODS(29 50.2).CCCS(3. 5592i/109 51.2011 0001!
VATA CJZ~l*t$9 I6y*Z5( Z9 b7592) U e1,-v-*boJZI. 2o014/ Og
DATA COJ3(l 5?.2)9CJOS(2v 62.2)*COCS(39 5722/10. 56.Z0120 000V:

DAT A COJS(1.95? 6.) 9COOS ( 2 b35.92) iCCDS( 3. 5992)/109 b4.9ZOOOZ/ 0001t

DATA CO:)S3CIt 65.92) .C DS(2,9 60.2)vCCOS(3. 65.21/k, 5. 2.21/ 0001:
9 ATA e3 35 1. 61. 2.3.c 9F Sf2. 61 2 -LP CDS 3. .1.3i/ 10 Of.2 .9130 tie() I
DATA C0J373. 6292),C30S(2* 62.3)*CCS(3. 2 24)/ IU 3. 4.20/ 0001:
D AT A C:)S ( 19 63.) CODS( 2 6392)*CCDS(3. bJ/I 6. 49Z0001/ 0001:

DATA CO.'S(1. 65.3)oCODS(Ze 65.3)'CCDS(3. b5.1/ be 620014/ 0001.,
DATA C03S(lo 293),CZDDS(29 6.3)*CCDS(3. Zs31/ 5. 3.ZOOOF/ 0001,

DATA CO.)S(1 to .33).CODS(2. * 33) ,DD(3. 3931)/ 3v 492001/ 0001

DATA CO.3S(1. 10.33.COS(29 10.3) .CCDS(39 59.33/ 4. 34.20005/ 0001.
D AT A COOS (. 19.93 ) sCO DS ( 2 96 3 ) sCOD S( 39 c9.3/ 5. 12,20075/ 0001.-

--!ATA C 0 Y ST -. ZC SZ 79.319rCS.Pe 17931/ - IJ.ZU33 3001-

DATA COJS(1 s3.03)#.CDS(29 10.3)*CCDS(39 1093)/ 7. 34.20008/ 0001:
DATA CJ-)S(19 I143)9.'S(2. t4.3)*CCDS(3. 14.31/ c9. 129Z078/ 0001.

DATA' COJi 1 9 1693).C30S(2. 169 3)s CCDS( 39 16.33/9s 17920001/ 0001

0-19 J C S IFIE
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DATA O303( I 19 31 oCODS(2 go 83)*CODS(39 16a4.iO. 199Z01 03,f 000 15!

DATA C30SI to 20o 3) oCODS12 o 20.3) *COOS(3o 20.310.Q it .ZOOOW 00015,
DAT A WDS(lo 2193)*CODS(2* 21*319WODS(39 21 o 3)1.f 0 ~Z 0006/ 0001 5t

DAT A CODS(to 2393)*COOS(ge 23*3)*COOS(3o 23.31/10.s 24 9Z0024#4 000151
DATA! COS(.2.)CO 24 v3 ) 9CCOS (39 24.931/10 Ws ooo00' ocoas.

DATA CODS(l. 24o3)@COOS(.231OD(.2.)I 7105/ 015

DATA CODS(to 2.15 oCODOS12, 293)*CDS(3o 249.31/11. 27.ZOU0A4/ 00015.
DATA ItO(I _13)C -. 42- a3-1.3.OS3 31.J1/1a 32Z411 000II

DATA CM M1. 3!.J)0J762 &-.1COS3 323/26 0 7ZOO a/ 0001

DATA C03S(lo 2341'.CODS(2o 8 3.) CCOS(3 JoZb 1.41 to 24 Z0002/0 000151

DATA C03S(le 29.4)oCODS(Ze293)oCCOS(3* 29.41/11 3 4Z0001. 00015.
DATA COS(l. 3193)iCODS(Ze 31*3)*CODS(39 31.4)/ii .3. 5zooOT/ 00015
DATA CDDS( 1. 324).CODS(2. 2 3 o.)C 00S(3. * .). 323119 34.10001 00015'

DATA C03S(1. 1.4)9C3OS(2o 1.4).CODS(3. lot).*/ 5. 3tZ0002/ 00015
OAT A m~ig(I- ri91, t1k37 TI .CnnSt3 -% - 75 2,-"0Q. , iu~u I _r%
DATA C3JS( I 94 ).CODS (2. 94).*COOS 13. 3.4)/ Jo IU.ZOO0A/ 00015

DATA CODSl1. I14).*CODS(2. 191.4)CODS(3. 11.41/. 39 5ZO007Z 00015

DATA cooStl. 12.4)*CDDS(2. 12.4)@CDOS(39 62.61/ 49 79Z.100 00015

D AT A COJS(t. ?44COOS(2. 744)CODS(39 144/ 5. b o Z0000/ 00015
DATA COD~fsI 1541.3D(2 oc0051.4).r~yCCDS-(3.0 Be.). IF 1/ZOOI 00015 zuu
D AT A C:)DS (. a9.4)9CJOS(Z 2# 94).COCS(3. 1.43/- 7. 10.ZOO6E/1 00015
DaA co3S(1 % ii ,i)a-aC irSq2. 10 .4).COS(3 94 1/ h, I0Z02 00015

DATA C3S(to1.204)9 .ODS(2@ 20.41.CCDS(3. 20.41/be 12 9Z00013of 00015

DATA COOS (1.9 l224).CJDS(2. 12s.41COC S( 3* 1294)/ be 13.Z00/ 00015
94ATA CJD.41 i. i3.4ivcBasta._3a.4 i.cOD8S(a._4;D.0 i b. aZ99O0 00015

OAT A CODS(lo1. 4) .9CODS(29 14o.4) sCODSC 3 9 149)/ 7; lo.ZOODF. 00015

6A3a 5V ISo1. 274)9CDS(Z*.1 o74 ) o COS(3 915 ~74) Je 7v Z0026/ 00015

DATA C03S(lo l8.4)vC;ODS(2. 28.4) .COOS(3. 1794)/ 79 189.Z0/ 00015
DATA Cfl-9, to I A-& ,i.)~33 I9q$ A~ -AZ331 3331, ze&

OAT A CD3S (1. 3.794 ) 9 CODS 2. v 1994) oCODS( 39 1 1/ So 320Z02/ 00015,
3ATA CO3S(1. .31.4).COOS(2* 2.4).CODS(3. 2094)/10. 2.9Z0060'/ 00015
7sWD3F l eas tv e.4 ## i 0 we ( g. g 32ose , 94 ~S~37 ei topv .ei 3oi ego 86is
3ATA CODS(It 33.4)*CDDS(2. 22.41.CCS(3. 2294)/. be 23ZOODS/ 00015
3ATA C3~( 23. 4)SICODS(29 2394) vC0DS(3q 23*41/ a. 20001/O~ 000D5

3ATA C33S(1. 254).CODS(29 35)oCODS(3. !5)/' S. 20001/~ 001

)ATA C0.)S(a. 2 o *.1COOS (Z2 554).1COOS ( 3 27941/ %it ia.Z0004/- 00015
3ATA C:33S( At 28*4).CODS(2. 28941 CODS(39 28.41/ 6. 299ZO02A/ 0001b
34' Ae~5ast SOS 4 it(. eq. * .COOS a. e1 iY . :00v 100 oo se ofI l
)ATA C:).)S ( t 9 9..CODS(29 3094).COCSC39 30*4/ So*. 9. zo- 00013/ OO

3ATA COJS(1. 30.5).CDCS(29 30.5)*COOS(39 10.5)1o 7.291Z00011 0001

3WT--3 -T *. 32 o~. 9C JD (Z6 s *.+32 ,~ 54--M YS ~ 5I~ v (30 o~ 3 2-0..
3ATA CODS( 1: 339 4) 9CDDS(C.29 33.54).COCS( 3 394)/ b8. 14.10000/ 0001b

D)ATA C3)tS( to 245) *COS( 92 9W 9)CCDS(3o 2o5)1/ 3 %~Z0029/ 0001b

DATA C33S(l. 395 ) 9CODS (2 I35 )*COOS( 3* 39b),/ 4v OZ00301/ 00O1t
DAT CDDok es)9 19) .C3OS(2. 15) .CODS(. 0 .5 ho 0. 2O.Z8000 688it

OAT A COOS ( It 59. 5) .CJDS(29 21.5) vCODS( 3s .3)l/I. 5, .ZOOAO/ 0001 b
DATA C333 (2! 62~.)S2 225).OS3 b#5,)/&1 be 7Z00011 00l

DATA C,35(i1 v 695) 9CZDS. 21.)CD(.2.)1.~ZO 0001(
5XrA~ A=Y Z5 0 79 S3 oc 00-9 V-nalt Js 75J112o .2iZ002 OL - 0-1 6
.DATA Ca)s(1. 26. .sCS(2o 26,51oCOCSC3* .6951/12 be .ZOOOB/ 0001f

3AT A Cdi~z. 2.o103 ).9CCS (2. 9 05)oCCDS(39 10ob)/ 79 28.Z0008/ 001

)ATA CO.)1 1 1 95). C JOS( t 19.5)CC0S439 t2v.b11I. 310013/I 0001c

)ATA ~ .C0.S o15).CJD0S(.! 130. )oCCS(39 13951/ do 1492001/ _ 0001(
7)ATA 3 S4 t 495 ov-,-0S 495 # D(391c do t*.Z Y 0001 c.

DATA CO))S(l1 J!.).CJOS(;2. 32.95)*CQOS(30 d32.6/tot I34.I0030/ 0001t

OAT% ~ ~ ~ ~ 02 U33;(IoCLASSIFISED ~o)C0S391ol/0 2900t 00t
9 Al A d3-1-t-02.51 eq~!;.e 0-,Neee5f 3. L. 51 -t doet Gok t (P



UN...ASSIFIED
UA .3 9330 31or WJJ.40jj9 a Cum * J~~eU~ j@ J*.'PJf a, 1 £V*LUUU Uuw 10'
DATA 033S(1 toto6) *DDS( 29 196) *COOS( 3o 1.61/ .3. 3 9ZO00 000t6.

'AVk &rfl.AI4 2 IfrE. I -; amc i L2 2,&1 ..e a 1-AI k nnntlfI 2lflA"5

D ATA 33S( to 39 6)9C 00S( 2o 396) *COOS( 3 3.96 bd 3. *Z000I/ 00016,
DATA CODS (1 4 96).C305( 29 *.6)*CODS(39 490)/ ** boz0ooI/ 00016.
soito iiiii t . siep eassier. 9,ieess 9.bio b. b.iseoo86&
DATA COJS(1. 696).CDDS(2. 696)*COOS(3. 696)/ d'. 79Z 001 9d 00016.
DATA CDD3S( 1. 7 96)CO CS (2. 9 6),COS(3. 796)1, 69 U.ZOOOI/ 00016-

DAT C951 9. CJOS(2* 996),COOS(39 gob)J/ 7. 109Z0031Z 01
OATAA " Ij -f~~ll7 - - - A11 If.4J717llA annilf
DATA CODS(19 11.6)*CODS(2 1196) 'CODS(39 11.61/ 7. 14d Z 00301 0001 6.
DATA C33S(19 12.6) .CODS(2. 12o )*CCOS(3* t2.61/ 7. tJ9Z0039Z 00016

DATA CODS(1.9 1496) 9CZDS (2. 14.6)oCODS(39 14.6)1 7. 159Z0038/ 00016-
DATA O- 05(1. 1596) *CODS(2* S 156) 992OS (3 9 15.6*' 7. 169Z0037/ 00016!

DATA CO.)St ,l 176) .CODS(29 17 96) CCCS (3 9 17. *' 7. 33*Z0006f 00016
QATA rjb1aIjL I A 6rig 2- 12A- l.A I nn n n i p __nA#.&
DATA CDDSt1. 19.6) .COCSC29 19*6).#COOS(3* 1%1*6i* d. 20#ZOOOF/ 00016
DATA 033S(1. 2096) *COOS( 29 2096) PCCDS(31 20.61.4 S. 219Z0076/ 00016
DATA esq~ e 6 vet)C~3si. ftybiwOD3(3. diobl: 0. faa itDo0 999i
DATA CO)S(1. 22.6).CDDS(2. 22.6l.CCOSC39 22.6)/' 9. 23.ZOOD9/ 00016
DATA CO)S(1. 23.6).CODS(2. 23.6).COOS(3. 23.6*' g. 249ZOO01/ 00016,

DAT A 03Z5(1.o 2S.6)9CDDS( 29 2S9.61 CODS(3. 25*61)/ go Zb vZOEE/ 00016,
flAA nrlp fl....6 ,.tfllqA7 ,A. 2rn~ 7- 7 narP nn. 27ppF Of.

DATA C35S(1. 2 79.6)9C 00S(2., 27.6) .CODS(3. 2 I.6) If0o 28*ZO1B7/ 00016-
DATA COOS (I# 28.6).CODS(2. 28.6)COOS(3. 26*6)1010. 29.Z01861 00016t
DA44 Got) ,494ICC3~ 9i.)~CZJ a. evb JO.w ZC wea twae. ot 14 ies 00016
a AT A ODS(l. 30.o61 .CODS( 2. 30.*6).*COODSC(3. 30.61&O. 31 Z0190.I 00016
DATA CD3S~i. 31 .6) .CODS(2. 31.6).CODS(3. .3196),110v 329.Z0181/ 00016
UAIA CJJ5419 3Z951.LUMl 29 J~obl 9lLUb1. JZ*6171AL.3 *,ZUUI f 0001
DATA CODS (1.9 33.96) .COOS (id 33.6)COOS(3. 33.6),e 79 1d.9Z 0035/ 00016

SUSAOUTL'4E SRRME-S PELOUF.OT8UF .PELtMAX.VRES. -RRCN~T) 00016
C 00016

i1ftLivI ItITC3CRie I 33t
PEAL ES 00016

C*4****** 6A8G..2 COMM3-4 .43291T/ *** 000146

CCMP4CN eZ,320IT/1.4ASK(32).COMASK(32)oLIIT(3219-.LI31r(321 00016
1MT ---bw ~AdrUCM T~fR 7fy nflLfl

C 00016
C*.**..........FILE DEFINI TI CNS ****..***..00016

CCOPCNFILES/TERM*LPFIL.PELFIL.OTFIL.ERFFL 00016
C 00016

CIJ'E)4ION PSLuUF1OUJ. UTUW61O .UUU16

CIDM4ON A.DGI C/ SEARCH .DI AG 00016

C 00016
Ce**b***e***S***4****OBEGIN PROGRAM-*****S****S****01

REWIND PtELFI 00016
REWIND VI 00017

------ v NROITIL -00017
OTEL%- (P-2L.%AXO-32- 1) /32 00017

C 00017
C READ AN ERAOR FREE LINE 00017F 0017 ;100 CONTINE 00017

REAO(1.!lq 60O.ERR-8OO) INLNND.INVLCT.PELBUF 00017Awl U1NLNN-1 oVKE51%Nro.P QU WE) 100PPA
C 00017
5 VWAfl AN Fppn9iL-CD2WM-py3I INV 00017
C 00017

200 CONTINUES 00017
ROAD fe ---- 23.R-33 rtt3 TLT 3OJ
OTLNCT=OTL'4CT.l 1 0001

300 CONTINUE 00017

C COUNT OIFPdRENCC!S BE!TWEEN TRANSMITTED AND REC~lVL) LINi=S 00017

DO 450 IuI.O1!LW 00017
IF(OTBUF(I)o!0.PE..8UF(I3) GO TO 450 00017
fr(.moT..2IAsi se TO *ee 0I
WRITL96*10* INLN.40DTLNN~oIPELIBUP(13.0TrSUF(1 00017

313212) 00017
Eptol"Mum G

CC 440 Jml.32 00017

G-21 JNCLASSIFIED



UNCLASSI lzEu

44" CONTIN UE coo I r
AftA~~alt 2fht~*i ,

IF (01LtI4J-I NLNNO) 2009*100.500. 00017.C 0001 7'
C CUNT0I~REN S ET~! GOOD AND ALL WHITE LINE 00017.C 0001 7.mug CUN411NLw uuu irr.00 550 IwIOTELW 00017.
IF(.NOTe31A6) GO TO 520 00017.WRITIE(6..10) INLNNO.OTLNNO.I.PELS9UF(I).OT3UP(z) .00017.

CO 540 Jw to32 00017.1P(I46(PdLt3UF(I1J*I)*NEo) ERROftERROR*10017

550 CONTINUE 00017
5180 REAO(1.5L4Ow6009ERRu8O0) INLNNO9INELCT*PELBUF 00017.IF(MCD(INLNNO-1.VRES)*NE*0) GO TO 580 00017

0001?pGO TO :100 00017
C 00017c CALCULATE F-RRR bZN5ZIXVITv FACTUN QuoI aC 00017

Espaoo 00017.IF(ERRCNr.LE*0) GO TO 650 00017

650 CONTINUE 00017C 00017:

700 FO"AT4AT10ONUA4BER OF ZNCCRRECT PELS -99110/ 00017
*Ol!MmRA li Mw V thu -SLbDP~anR TDAhNgUt TT?. m9 of In.,J Golpn* 0SROR SENSITIVITY FACTOR aI*FI2*4/f 00017* 'TOTAL NUM3ER OF OUTPUT LI.NES PRCCES5S.) a 0.18) 000171

FE IURN~ 00017800 CONTINuc 00017,3TEP 800 Quo0IE ND 00017
c"in"XlIMtE STATS&I ENGTH1aJp hCrflAtr afC
IMPLICIT II4TEGER(A-Z) 00017C 00017
REAL STT( 2.5) .SUM.SUMSO 00017

FILE DEFINITIONS QUOIT....s***001C 00317
crumth,vtm.Pz~jvt1.. PEI't *RFI "Lo, ,~loESn l aAA 1

C 00017
CATA MTT/0924o48.96, 192/ 00017

C 0 ***** * 00.* 0 00 1EG IN PROGRAM**********e**s*e**..s.***....*00Oa 7C 0001 7oc JCO 1=195 MIT1ITT( Us I)= 10000 00017
?T?4~na 27 in

SU~w0. 00017SUffS ft0. 00017
90 -.4 d tw.ime.I**a-

C 00017C --FIND FILLED LINE LENGTH 00017
QUOI7LEN-MAX(LENGTH(J)*MTT(I)) 00017

v~tl~~ -@tItA - P flofil50 FORMAT(bS) 00017C 00017

C 00017ITT(1 9 IISMINOM(EN, ITT (£191)) 00 017

C FIND MAX 1'IUM LINE LENGTH 00018
Cr 00018

C 00018

C 00013

100 CONY INUK 00018
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UNCLASSIFIED

uvu6S
C FIND SAMP.. 14EAN A40 STANDARD DEVIATION 0001631

STT(IsIleSUMPFLOAT(INL4T) 00018.
STT(2* I)s aaMT( "uSQ-( 5UM**2)/FLOAT( INLNCT) I /PLOAT( INLNCT-t )1 000162

tR 00018.
MIN IaI.5 TRANSMISSION TIME. (4800 *PS)#'/#00018.

L* LE43TH 0 MS 5 MS 10 MS 20 MS 40 Mset 00019;
*6STATISTICS: 0/1 0001 8i

WR ITE(6*4 10H ITT(2o I)* I to ) 00018;
410 FOr'4AT ( 00018;

wORZTEIZ1 2O )(STT (19 1)o Into5) 0001 si
h~pn rnwmAA~t ang I A-

*0 SA4P-.E '4EAN.4f9Xo5(FS.2)I/*) 0001iL
,4R1TE(6*430)(STT(291)*I119) 00016.

439 ronrAp4:i 000119
c *0 ST~aR DEVIATION0,2X95(F8*2)J 0001.

RETURN fufCCLU'J RlUM&N;iDiff~10~
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