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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 Internationmal

5 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

(202) 692-2124
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1.0 INTRODUCTION

Several organizations have submitted contributions to the CCITT
(see Appendices A, B, and References L, 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 CCIIT 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
summarized in Section 2.0 of this report. Section 3.0 describes the
hierarchy and interrelationship of comput;r 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 prevared for each algorithm, certain assumptions were maue 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

& s i i s ).
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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 MEASUREMENT PARAMETERS

In this section, the various parameters i.: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, L, 5, and 7 (see
Figures 2-2, 2-3, 2-L, 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 Grecup 3 machines--7.7 lines/rm.
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 PIT.

2.2 Resolution

It was agreed that measurements would be performed at both
standard resolution (3.85 lines/mm.) and high resolutien (7.7 lines/mm.).
In the high resolution case, all lines on the input test documents

shall be used. In standard resolution tests, every odd scan line
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SAPORS LANE . BOOLE - DORSET - BH2S 8ER
TRLEPNONE BOOLE (9435 13) 51617 . tmiex 123456

Our Ref. )50/PJC/EAC 18¢h 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,

144
P.J. CROSS
Group Leader - Facsimile Research

Pigure 2-2 CCITT Test Document No. 1

Registered in England: No. 2008
Registered Office: 80 Viears Lane, Jiford, Eseex.

2-3




L'ordre de lancement et de réalisation des applications fait 1'objet de décisions au plus taut
nivesu de la Direction Générale des Télécommunications. [l n'est certes pas question de
construire ce systéme intégré "en bloc"” malis bien au contraire de procéder par étapes, par
paliers successifs, Certaines applications, dont la rentabilité ne pourra eétre assurée, e
seront pas entreprises. Actuellement, sur trente applications qui ont pu étre globalement
définies. sixen sont au stade de l'exploitation, six autres se sont vu donner la priorité pour
leur réalisation,

Chaque application est confiée 3 un ''chef de projet’’, responsable successivement de sa
conception. de son analyse-programmation et de sa mise en oeuvre dans une région-pilote,
La généralisation ultérieure de l'application réalisée dans cette région-pilote dépend des
reésultats obtenus et fait l'objet d'une décision de la Direction Générale. Néanmoins, le
chef de projet doft des le départ considérer que son activité a une vocation nationale donc
refuser tout particularisme régional. I1 est aidé d'une équipe d'analystes-programmeurs
et entouré d'un ''groupe de conception'' chargé de rédiger le document de ''définition des
objectifs globaux’ puis le "cahier des charges' de l'application, qui sont adressés pour avis
3 tous les services utilisateurs potentiels et aux chefs de projet des autres applications.
Le groupe de conception comprend 6 i 10 personnes représentant les services les plus
divers concernés par le projet,et comporte obligatoirement un bon analyste attaché i 1'ap-
plication.

O - L'IMPLANTATION GEOGRAPHIQUE D'UN RESEAU INFORMATIQUE PERFORMANT

L'organisation de l'entreprise frangaise des télécommunications repose sur l'existence de
20 régions, Des calculateurs ont ét¢é implantés dans le passé au moins dans toutes les plus
importantes. Ontrouve ainsi des machines Bull Gamma 30 4 Lyon et Marseille, des GE 42§
a2 Lille, Bordeaux, Toulouse et Montpellier, un GE 437 A Massy, enfin quelques machines
Bull 300 TI A programmes ciblés étaient récemment ou sont encore en service dans les
régions de Nancy, Nantes, Limoges, Poitiers et Rouen ; ce parc est essentiellement utilisé
pour la comptablilité téléphonique.

Al'avenir, sila plupart des fichiers nécessaires aux applications décrites plus haut peuvent
&tre gérés en temps différe, un certain nombre d'entre eux devront nécessairement eétre ac-
cessibles, voire mis 4 jour en temps réel : parmi ces derniers le fichier commercial des
sbonnés, le fichier des remseignements, le fichier des circuits, le fichier technique des
abonnés contiendront des quantités considérables d'informations,

Le volume total de caractéres 2 gérer en phase finale sur un ordinateur ayant en charge
quelques 500 000 abonnés a été estimé A un milliard de caractéres au moins. Au moins Jle
tiers des données seront concernées par des traitements en temps réel.

Aucun des calculateurs énumérés plus haut ne permettait d'envisager de tels traitements,
L'intégration progressive de toutes les applications suppose la création d'un support commun
pour toutes les informations, une véritable "Banque de données'’, répartie sur des moyens
de traitement nationaux et régionaux, et qui devra rester alimentée, mise 3 jour en perma-
nence, A partir de la base de l'entreprise, c'est-i-dire les chantiers, les magasins, les
guichets des services d'sbonnement, les services de personnel etc.

L'étude des différents fichiers i constituer a donc permis de définir les principales carac-
téristiques du réseau d'ordinateurs nouveaux 4 mettre en place pour aborder la réalisation
du systeéme informatif, L'obligation de faire appel &4 des ordinateurs de troisieme génération,
trés puissants et dotés de volumineuses mémoires de masse, a conduit A en réduire substan-
tiellement le nombre,

L'implantation de sept centres de calcul interrégionaux constituera un compromis entre :
d'une partle désir de réduire 1¢ coat économique de 1'ensemble, de faciliter la coordination
des équipes d'informaticiens; et d'autre part le refus de créer des centres trop importants
difficlles 3 gérer et i diriger,et posant des problémes délicats de sécurité. Le regroupe-
ment des trajitements relatifs 3 plusieurs régions sur chacun de ces sept centres permettra
de leur donner une taille relativement homogéné, Chaque centre "giérera” environ un mil-
lion d'abonnés i la fin du Viéme Plan.

La mise en place de ces centres a débuté au début de 1'annde 1971 : un ordinateur IRIS 50 de
1a Compagnie Internationale pour 1'Informatique a. été installé 3 Toulouse en février ; la
méme machine vient d’¢tre mise en service au centre de caicul interrégional de Bordeaux,

Pigure 2-3 CCITT Test Document Xo. L
Photo n* 1 - Document trds dense lettre 1, 5mm de haut -
Restitution photo n* 9
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Cela est d'autant plus valable que T Af est plus
grand. A cet égard la figure 2 représente la vraie courbe
donnant |¢(/ )| en fonction de / pour les valeurs numé-
riques indiquées page précédente.

Tat 00

Dans ce cas, le filtre adapté pourra étre constitué,
conformément a la figure 3, par la cascade :

— d’un filtre passe-bande de transfert unité pour
Jo €S < fo+A[f et de transfert quasi nul pour
S < foetf > fo+A/, filtre ne modifiant pas la phase
des composanis le iraversant ;

A I LAR i

FiG. )

~— filtre suivi d'une ligne 3 retard (LAR) disper-
sive ayant un temps de propagation de groupe T,
décroissant linéairement avec la fréquence f suivant
I'expression :

T.-T°+Uo-f)£ (lvec To) T)

(voir fig. 4).

Te

| A S

To -t

&

lgodt 1

telle ligne & retard est donnée par :

4
o= —ZRJ‘ T.df
[

-— LT RS
"3 2n[T°+Af]f+uAjf

Et cette phase est bien 1'opposé de /¢(/),
a4 un déphasage constant prés (sans importance)
et i un retard T, prés (inévitable).

Un signal utile S(¢) traversant un tel filtre adapté
donne & la sortie (2 un retard T, prés et a un dépha-
sage prés de la porteuse) un signal dont la transformée
de Fourier est réelle, constante entre f, et fo+ 4/,
et nulle de part et d'autre de f, et de f, +4f, c'est-
a-dire un signal de fréquence porteuse f,+A4Af/2 et
dont l'enveloppe a la forme indiquée & la figure §,
ou 1'on a représenté simultanément le signal S(r)
et le signal S,(r) correspondant obtenu i la sortie
du filtre adapté. On comprend le nom de récepteur
a compression d'impulsion donné a ce genre de
filtre adapté : la « largeur » (3 3 dB) du signal com-
primé étant égale 3 1/Af, le rapport de compression

est de L - TAf
1/Af

X 2{}]

Fic. 4

To s %n
&t o § MNe
T af2yps

Fw. 3

On saisit physiquement le phénoméne de com-
Pression en réalisant que lorsque le signal S(¢) entre
dans )2 ligne & retard (LAR) la fréquence qui entre
la premitre A l'instant O est la fréquence basse f;,
Qui met un temps T, pour traverser. La fréquence

entre & I'instant ¢ = (f ~f,) % et ¢lle met un temps

To=(f =1o) AL pour traverser, ce qui la fait ressortir

A llinstant 7. éealement. Ainsi donc. le signal S(n)

Pigure 2-4 CCITT Test Document No. S
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should be used. Figure 2-6 is a copy of the French PIT Test Document
No. L 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 BOL-code and O 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 LB0O bits/sec.

2.5 Measurement of Compression

Two standard measures of compression have been established--
(1) 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
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L'ordre de lancement ot de réalisation des applications fait 1'objet de décisions au plus haut

niveau de la Direction Générale des Télécommunications. [ n'est certes pas question de
\ construire ce aystdme intégreé "'en bloc" mais bien au contraire de procéder par étapes, par
' paliers successifs. Certaines applications, dont la rentabilité ne pourra étre assurée. re
, seront pas entreprises. Actuellement, sur trente applications qui ont pu etre globalement
définies, sixen sont au stade de 1'exploitation, six autres se sont vu domner la priorité pour
'{, leur réalisation.
F Chaque application est confiée & un ''chef de projet’, responsable successivement de sa
conception, de son analyse-programmation et de sa mise en ceuvre dans une région-pilote.
' La généralisation ultérieure de l'application réalisée dans cette région-pilote dépend des
b résultats obtenus et fait l'objet d'une décision de la Direction Générale, Néanmoins, le
| chef de projet doit dée le départ considérer que son activité a une vocation nationale donc
refuser tout particularisme régional. N1 est aidé d'une équipe d'analystes-programmeurs
et entouré d'un "groupe de conception”- chargé de reédiger le document de '‘définition des
objectifs globaux' puis le "cahier des charges' de 'application, qui sont adresaés pour avis
4 tous les services utilisateurs potentiels et aux chefs de projet des autres applications.
Le groupe de conception comprend 6 A 10 personnes représentant les services les plus
divers concernés par le projet,et comporte obligatoirement un bon analyste attaché a 1'ap-
3 plication.

1 - L'IMPLANTATION GEOGRAPHIQUE D'UN RESEAU INFORMATIQUE PERFORMANT

L'organisation de l'entreprise francaise des télécommunications repose sur l'existence de
30 régions. Des calculateurs ont ¢té implantés dans le passé¢ au moins dans toutes les plus
importantes, Ontrouve ainsi des machines Bull Gamma 30 A Lyon et Marseille, des GE 425
4 Lille, Bordeaux, Toulouse et Montpellier, un GE 437 &4 Massy, enfin quelques machines
Bull 300 TI A programmes ciblés étajent récemment ou sont encore en service dans les
régions de Nancy, Nantes, Limoges, Poitiers et Rouen ; ce parc est essentiellement utilisé

3 pour la comptabilité téléphonique.
{ Al'avenir, sils plupart des fichiers nécessaires aux applications décrites plus haut peuvent
] otre gérésentoemps différé, un certain nombre d'entre eux devront nécessairement &tre ac-

cessibles, voire mis A jour en temps réel : parmi ces derniers le fichier commercial des
abonnds, le fichier des remwseignements, le fichier des circuits, le fichier technique des
abonnés contiendront des quantités considérables d'informations.

Le volume total de caractéres i gérer en phase finale sur un ordinateur ayant en charge
quelques 500 000 abonnés a été estimé & un milliard de caractéres au moins. Au moins le
tiers des données seront concernées par des traitements en temps réel,

Aucun des calculateurs énumérés plus haut ne permettait d'envisager de tels traitements.
L'intégration progressive de toutes les applications suppose la création d'un support commun
pour toutes les informations, une véritable "Banque de données”, répartie sur des moyens
de traitement nationaux et régionaux, et qui devra rester alimentée, mise A jour en perma-
nence, A partir de la base de l'entreprise, c'est-a-dire les chantiers, les magasing, les
guichets des services d'abonnement, lea services de personnel etc.

L'étude des différents fichiers A constituer a donc permis de définir les principales carac-
téristiques du réseau d'ordinateurs nouveaux i mettre en place pour aborder la réalisation
du systdéme informatif. L'obligation de faire appel i des ordinateurs de troisidme génération,
trés puiasants et dotés de volumineuses mémoires de masse, a conduit A en reduire substan-
tiellement le nombre,

L'implantation de sept centres de calcul interrégionaux constituera un compromis entre :
d'une partle désir de réduire le coQt économique de l'ensemble, de faciliter la coordination
des équipes d'informaticiens; et d'autre part le refus de créer des centres trop importants
difficlles A gérer et A diriger,et posant des problémes délicats de sécurite. Le regroupe-
ment des traitements relatifs A plusieurs régions sur chacun de ces sept centres permettra
de leur donner une taille relativement homogeéne, Chaque centre '"gérera’ environ un mil-
lion d'abonnés & la fin du Vieme Plan.

La mise en place de ces centres a débuté au début de 1'année 1971 : un ordinateur IRIS 50 de
la Compagnie Internationale pour 1'lnformatique a été installé A Toulouse en février ; la
méme machine vient d'étre mise en service au centre de calcul interrégional de Bordeaux,

Figure 2-6 Test Document Scanned/Printed 7.7 lines/mm.
Photo n®* 1 - Document trés dense lettre 1,5mm de haut -

Resgtitution photo n* 9 4
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L'ordre de lancement et de réalisation des applications fait 'objet de décisions au plus haut
niveau de la Direction Générale des Télécommunications. Ll n'est certes pas question de
canstruire ce systéme intégre "'en bloc' mais bien au contraire de procéder par étapes, par
paliers successifs. Certaines applications, dont la rentabilité ne pourra étre assurée, e
soront pes entreprises., Actuellement, sur trente applications qui ont pu étre globalement
définies, sixen sont au stade de l'exploitation, six autres se sont vu donner la priorité pour
leur réalisation.

Chaque application est confiée & un ''chef de projet'’, responsable successivement de sa
conception. de son analyse-programmation et d¢ sa mise en oeuvre dans une région-pilote.
La génédralisation ultérieure de l'application réalisee dans cette région-pilote dépend des
résultats obtenus et {ait 1'objet d'une décision de la Direction Générale. Néanmotins, le
chef de projet doit dés le départ considérer que son activité s une vocation nationale donc
refuser tout particularisme régional. N1 est aidé d'une équipe d'analystes-programmeurs
et entouré d'un "groupe de conception" chargé de rédiger le document de "définition des
objectifs globaux'' puis le “'cahjer des charges'’ de )'application, qui sont adressés pour avis
4 tous les services utilisateurs potentiels ot aux chefs de projet des autres applications.
Le groupe de conception comprend 6 & 10 personnes représentant les services les plus
divers concernés par le projet,et comporte obligatoirement un bon analyste attacheé A 1'ap-
plication.

O - L'IMPLANTATION GEOGRAPHIQUE D'UN RESEAU INFORMATIQUE PERFORMANT

L'organisation de l'entreprise frangaise des télécommunications repose sur 1'existence de
30 régions. Des calculateurs ont été implantés dans le passé au moins dans toutes les plus
importantes. Ontrouve ainsi des machines Bull Gamma 30 a4 Lyon et Marseille, des GE 425
4 Lille, Bordeaux, Toulouse et Montpellier, un GE 437 4 Massy, enfin quelques machines
Bull 300 T1 A programmes chblés étaient récemment ou sont encore en service dans les
régions de Nancy, Nantes, Limoges, Poitiers et Rouen ; ce parc est easentiellement utilisé
pour la comptabilité téléphonique,

Al'svenir, stla plupart des fichiers nécessaires aux applications décrites plus haut peuvent
@tre gérés en temps différé, un certain nombre d'entre eux devront nécessairement etre ac-
cessidbles, voire mis 3 jour en temps réel : parmi ces derniers le f{chjer commercial des
abonnés, le fichier des remseignements, le fichier des circuite, le fichjer technique des
abonnése contiendront des quantités considérables d'informations,

Le volume total de caractirss A gérer en phase finale sur un ordinateur ayant en charge
quelques 500 000 sbonnés a été estimé i un milliard de caractires gu moins. Au moins le
tiers des données seront concernées par des traitements en temps réel.

Aucun des calculateurs énumérés plue haut ne permettait d'envisager de tels traitements.
L'intégration progressive de toutes 1es applications suppose la création d'un support commun
pour toutes les informatjons, une véritable "Banque de données'’, répartie sur des moyens
de traitement nationaux et régionaux, et qui devra rester alimentée, mise & jour en perma-
nence, A partir de la base de l'entreprise, c'est-A-dire les chantiers, les magasins, les
guichets des mervices d'abonnement, les services de personnel etc,

L'étude des différents fichiers A constituer a donc permis de définir lea principales carac-
téristiques du réseau d'ordinateurs nouveaux a mettre en place pour aborder la réalisation
du systéme informatif. L'obligation de faire appel & des ordinateurs de troisiéme génération,
trés puissants et dotés de volumineuses mémoires de masse, a conduit A en réduire substan-
tiellement le nombre,

L'implantation de sept centres de calcul interrégionaux conastituera un compromis entre :
d'une part le désir de réduire le coQt économique de L'ensemble, de faciliter 1a coordination
des équipes d'informaticiens; et d'autre part le refus de crécr des centres trop importants
difficiles & gérer et A diriger,et posant des probldmes délicats de sécurité. Le regroupe-
ment des traitements relatifs A plusieurs régions sur chacun de ces sept centres permettra
de leur donner une taille relativement homogene. Chaque centre "'gérera’ environ un mil-
lion d'abonnés A la fin du Viame Plan,

Lamise on place de ces centres a débuté au début de 'année 1971 : un ordinateur IRIS 530 de
la Compagnie (nternationale pour l'Informatique a été installé & Toulouse en février ; la
méme maching vient d'tre mise en service au centre de calcul interrégional de Bordeaux.
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Group 3 situation while the measurement without overhead applies to

the Group L case,

2.6 Measurement of Error Sensitivity

An objective measure of errer sensitivity is obtained by encoding
the test documents 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 disturba..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 knowm psuedo-random sequence at
L4800 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.




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

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. 1In
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 2,
the transmitted bit information is delayed by 1,02l bits relative to
the previous run., The transmission bit informaticen is delayed by

2,0L8 bits for Phase 2. Experimenters would have a higher confldence
level in the average of the three phases compared to any one ESF taken

alone.

2.6.3 Error Correcticn

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 exarple,
to achieve differing levels of error control), each rust 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

and can cause an inordinate number of incorrect pels, If the error pattern
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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 COMPUTER PROGRAM OVERVIEW

This section contains a general overview of the computer program
architecture used vunder 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
@). All computer programs have been written in conventional Fortran

IV language.

3.7 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
"REDTAP" 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

3-1
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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 insertion 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 ORN). N

3. ENTER MAXIMUM NUMBER OF PELS PER LINE: 1728

L. ENTER VERTICAL SAMPLING: !

5. ENTER PARAMETER K: L

6. ENTER ERROR PATTERN PHASE: ¢

7. ENTER MINIMUM COMPRESSED LINE LENGTH: 26

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

9. ERROR MODE = 2 (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 accumulated with fill and EOL codes to provide the outprut
total number of data bits, to compute the Compression Factors, CF%
and CF, .
L
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

3-3
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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 L.

The output of the Decode function feeds the "WRITAP" cr “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 "ERRMES"
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
nunber 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 for
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 showm in

Figure 3-2, The chart given in this Tigure shows the hierarchy of the
; functions that make up each simulaticn program. Some of the functions
3 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 names 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 folleows:

MATN

The MAIN 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

3-5
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the coded line and delivers the bits packed into a word (right
Justiried). If sturfing bits have been used, l.e. in the German code, ?
thay are removed. End-or-line codes (EDL) or line synchronization

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

by the calling program is not available, the ENCODE subroutine is

called to provide thenm,

ENCODE

This subroutine supplies a line of compressed data, Color transitions
on an input line are detected bit-by-bit., Both one-dimensional and
two-dimensional lines are encoded Jdepending on the parameter K, The code
word is generated by table look-up, or algorithm, as appropriate, and

added to the coded line butfer via CODE 1 and /or CODE 2,

CODE 1
The subroutine CODE ! is called by ENCODE to look up the Modified
Hurfman Code (MHC) corresponding to a given run length and coler, and

add the code word to the coded line butffer.

CODE =

The subroutine CODE 2 performs a similar runction for the
two-dimensional case, Rased on a particular feature, the appropriate
code word is renerated by table look-up or algorithm and added to the
coded line buffer, All code tables for both cne-dimensional and
two-dimensional codes are stored in labelled common which is initial-

ized by a BLOCK DATA subprogram,




STUFF

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

insert O's or 1'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 1 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.

MI23 and ILB
The subprograms MI2B and ILB are used to pack and unpack a set

of bits into (or from) an array of words.




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 erroneocus 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:

e BOL occurs before 1728 pels have been written

e More than 1728 pels have been written before 0L is
received

e No word in applicable code table matches recelved bit
pattern

e Current line decoding references a run that does not
exist in the previous line

o Pels are written to the left of the first pel on the lire

L1




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., 1t 1s 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 L-1. For the
AT&T algorithm, the One-Dimensional Decode and the Two-Dimensional
Decode states are identical, and detection of an EOL 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

L-2
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may not be optimum. Repeating the last correct line until the next
correct line 1s 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 rel 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 dropved, 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




the line numbers of the two images more equal, This continues until

the line numbers are squal, 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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.0 ASSUMPTIONS RELATED TO INDIVIDUAL ALGORITHMS

AS

A

.1 British Post Qffice
No modirications or assumptions were required to simulate the

British algorithm., Two optional procedures, as defined in the British
contributicn, were simulated to enable best performance: The resettable
X procedure was used to reset K when an all-white line followed a non-
all-white line or a ncn-all-white line followed an all-white line. The
optional step 3 in the two-dimensional coding procedure was used in place
of step 2ii.
5.2 TFederal Republic of Germany

The German compression algorithm encodes run lengths of correct
predictions followed by an incorrect prediction. The runs between incorrect
oredictions are encoded separately for each source state. However, the
centribution 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
raturally with a prediction error. This hypothetical error was automatically
ignored on decoding. This prccedure required a slight modification to the
code table for state O (SQ). The code word 110 was used for a run lengtn
of 1729 instead of 1728 and the code word 10 for the prefix was used for
lengths of ©5-1728 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 fcr each state

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

must be O or 1 corresponding te runs ending with a prediction error and

Ut
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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 S, run should be 6 instead of S, since the

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

present,




6.0 MEASUREMENT 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 L at high resolution). In the second simulation, all seven proposed
algorithms (Japan, 3M, I3M, Xerox, AT&T, BPO, FGR) were tested at an in-
finite K-factor for document number L at standard and high resolution.
The results of these two simulation tests are summarized in the para-
graphs below.

COMPRESSION AND EERQR SENSITIVITY

As explained above, five computer runs were performed for both the
British and German algorithms. The following test conditions were helid
constant during these tests: error phase - O; error file - 1; minimum
scan line time - 20 ms. All four test documents (Documents 1, L, 5, and
7) were run at standard resolution and a K-factor of 2. For the fifth
run, test document number L was run at high resolution with a K-factor of
L.

The results of the ten test runs are tabulated in Tables 6-1 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 belcw.
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e Coded Data Bits - Total compressed bits required to

transmit the document excluding all overhead bits - EOL,

e Ccded Bits - To*al compressed bits required to transmit

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

° CFh - Number of document pels* divided by the number of
coded data bits

° CFB - llumber of document pels* divided by the number of
coded bits

e BER - Transmitted bits in error divided by the number of
coded bits

e ESF - Number c¢f incorrect pels divided by the number of
transmitted bits in error

CCDED LINE LENCTH STATISTICS

The CCITT suggested that experimenters chould measure the ctatistics
related to the number of bits required to define the individual scan
lines. Statistics which were measured are minimum bits/line, maximum
bits/line, average bits/line, and stariard deviation. Statistics were
measured for each of the two algerithms and Zor each of the five test
conditions. Table ¢-3 is a tabulati>n of the test results for a minimw
scan line time of 20 ms.

ZIFINITE X-FACTOR TEST RESULTS

The primary objective cf this cverall measurement program is to
contribute to *he selection of a standard two-dimensional coding technique

-

fcr the Group 3 applicatieon. For this reason, attenticn has been focused

*High Tesolution - 2,376 1
1

Standard Resolution -
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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 L situation where the communication
error rate will be very low. In fact, the compression parameter CFh was
chosen to give some indication of performance in a Group L application.
However, if the test results are to be truly representative for Group hL
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, FRG) exhibit a very large error s-nsitivity factor, while it is
much lower for the others. All those alvorithms exhibiting a large ESF
cause the input image to turn all white when the first error occurc and
it remains so to the bottom of the page. The cther three techniques
have scme degree of automatic self correction for transmission errors.

As a result the error sensitivity for these three alrsorithmes is reduced.

NOMENCLATURE OF PRINTED 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 6-4. Each of these printed images is labelled in
accordance with a rarticular nomenclapure. Table 6-5 is a list of the
test parameters and corresponding image nomenclature for the FRG and 3P0
algorithms. This table is included %o assist those readers who may wish

to correlate the test results included herein with the NCS images.
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Table 6-5 Nomenclature of Printed Error Contaminated Images

T Image CCITT Vertical
Nomenclature Document K-Factor Resolution

b } Number L

-5 1884 f 1 2 3.58
L88A I | 2 3.58

_ 1,885 b | L 7.7

f" 5888 5 2 3.58

; 7884 7 2 3.58

; L881 L infinite 3.58
1882 L infinite 7.7

3
The nomenclature has a BPO prefix for the British Post O0ffice algorithm

and a GRR prefix for the Federal Republic of Germary algorithm.

6-3
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International Telegraph and Telephone COM _XIV- ~F
Consultative Committee

(ccrTr)
Period 1977-1980 Original : English
Question : 2/XIV Date : March 1979

STUDY GROUP XIV - CONTRIBUTION No. T7

SEQURCE : BRITISH POST OFFICE

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

~. Introduction

Iln Urart hecommendation T.4 (COM X1V, No 25, Annex 3, Dec 1977) which retiers to
uroup 3 facsimile apparatus, paragraph 4.2 notes that the one-dimensional coding
scneme may be extended as an option to a two-dimension coding scheme. This
contribution proposes such a two-dimensional coding scheme called the R2 code,wh.. ns
is based upon the one-dimecnsional coding scheme given in Draft Recommendation 7....

The RZ code uses a similar coding procedure to that of the READ code proposed by
Jupan (COM X1V, No 42, Nov 1978) but uses a different code table. Compared wi'l:
the READ code, the R2 provides higher compression factors, is easier to implun.nt
and !5 expected to have a bettler perfurmance in the presence of tranuminuion errw: .

Best Available Copy

z. . DPesipn of the R2 cede

One: of the most Impurtuant factors concerning the choice of a 2~dimensional codine
scheme {s its sensibility tu transmission errors. The one-dimensional codina unectem
using « modified Huffman code includes a unique end-of-line (EOL) codewnrd
*000000000001'. This codeword contains a number of redundant bits which cnmuren thee
this sequence of digits cannot occur naturally in the coded data stream. Therctor.,
sn error occurring in a coded scan line cannot prevent the detection of the RKubL
codeword associated with that scan line. This restricts the damage caused by an wre. -
to a single line. Also, an error which corrupts one or more digits of the EOL cudva -
ftsclf may not necessarily provent that EOL from being detected. This protection
achieved by decoding '0000000' as the end of a scan line. The subsequent coded wec.at
line is then decmed to begin immediatuly following the next '1' {n the data alrean.
For machines accommudating large paper widths and having upto 2%80 picture elemen®..
per line, the ond of a scan line {8 recognized by detecting '00000000°'.
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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 (ie it is a Huffman code). Redundant
bits are then added to the codeword ‘'0000000' to form the required ZOL 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 1 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 V| (n) and Vg(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 tavle contains specific codewords

to represent the vertical coding elements V[ (2), VR(2), VL (3) and VR(3). The R2 code
does not include codewords equivalent to the READ code D(n) codewords.

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

extra decision box_(is |a1b1|> 3?) is inserted immediately before the decision box

(1s [Lagay | > [ 8133 (?). The latter decision box is an adaptive coding procedure which

ensures that certain changing elements on the coding line are coded by the most
ngfecxent means. The decision box is not essential in the R2 coding procedure and is
g%norefore included as an optional procedure in the R2 flow diagram.

E}able 1 shows that the EOL codeword is followed by a 'l' or a '0' 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 1n Annex 1, Paragraph 4.2.1b. (Note that the resettable K procedure can also
be used with the READ 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.4.

3 Comments concerning the R2 and read coding schemes

i There 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-or-line codeword.

it s TN MEYRIT ANt~ A

2 The need to add a '0O' ("stuffing" bit) after the occurrence of five consecutive
'I'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 D{n) 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.

a 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 (is [a0a;] > [a1b1]?] in the flow diagram. By omitting it, the R2 coding

procedure is simplified since it is not necessary to code each changing element along
the coding lind by two different methods. The results show that the compression lactors
are not changed significantly if thiz decision box is omitted.

A-2
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5 The existence of an error on a scan line of coded data transmitted using the
l-dimensional modified Huffman coding method can usually be detected since each decoded
ucan line between successive EOL codewords should consist of 1728 picture elements.

This 1728 check can be used on every decoded scan line, whether or not "fill1" bits have

been transmitted. If an error is detected, then it is optionally possible for the
recelver to apply some form of corrective action. For example the receiver may attempt
tu 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 LSS1 or LSS2 has been correctly decoded. The
problem is that “fill" bits can sometimes be erronecusly decoded, for exsmple, as s
sequence of the codeword V(0), (see Table 3, Com XIV, No 42). In this case, the
presence of an error may not be detected and error concealment could not be applied.
The RZ coding algorithm avoids this problem by using a code table which will not allow
“fill" bits to be decoded as valid data.

4 P:i" l e

The READ cuding scheme, as described in ref 1, but with the addition of the resettable

K procedure (see Annex, Section 4.2.1b), was simulated by computer program. ‘ihis
enabled the number of' coded bits, both with and without bit stuffing and the frequencic::
of the various coding clements to be measured for four of the CCITT refrerence document::.
Corresponding measurements were then obtained for the R2 coding scheme. Two sets of
messurements were obtauined, one which included the adaptive coding step 1 and une which
omjtted this step. Note that stuffing bits were not added to the coded datu ubtuines
uking the Ko cude. v s
I meanurenents were obtained for minimum line periods of O, 5, 10 and 20 msecs, whic::
cerrespond to minimum numbers of bits per line of 0, 24, 48 and “u bits respectively
whoen troncaission takes place at 4.8 kbits/sec. The resettable K procedure uued to.
wbLtiaan thewe results wau slightly different to that proposcd aw an option §in the h.
cude.  For these resulls, cach all white scan line was one=dimenuiuvnully coded.

A usciul comparison between the two codes can be obtained by cunsidering Lhe comprest..t.

" tacturs tor the tour documents measured with a minimum line period o' U maecs und

including the appropriave LSS1/2 or EUL codewords. Thiu shows thut the anddition of
stutting bity Lo the READ code incrcascs the number of coded bity required by 2.%a
on average (¢t Tables 2 and 3). Tables 4 and $ indicate that the umjsniun uf the
adaptive cuding step 3 has very little eff'ect upon the number of coded hitu; the
bumber of coded bits is slightly higher for documents 1 and 4 and xlightly lower tar
the ulther two documents when step 3 is omitted. When compared to the READ cude with

-bit swulf'ing, the RZ coding proccdure requires, on average, 2.6% fower coded hijtun

(e Table 3 with Tuble 4 or 8).

The 'requencien of the cuding elements for the READ code are liuted in Table o,
Table 7 shuws some of the frequencies of the coding elements VR{n) and V) (n) torr w
equal to ur greuter than 2. This indicates that the number of e¢lements wherte n v
grester than 4 is small relative to the frequencies of other voding ulemuntn., Yor
comparison purposes, the froquencics of the codirg elements obtained tor the R cud
(including step 3) are shown in Table 8. 1t war found that the vminnion of niep o
hid very Jitile ef'feet upon these statisties.

The rusults relute to ducuments recorded on a magnetic tape made availuble by the
Freueh Adajutctration, Subsuguent testing of the R2 and other codoy will bBu perders

accurding tu the ugrved Leut ceriteria using a new magnetie taje: which hunt dBevn LPovid o
recatit 1y by the French Adaintstrution,

A3 Best Available Copy -

(2591)
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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 measurec-~
ments are needed to determine the usefulness of the options, ie step 3 and resettable
K, described in the R2 code)
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ANNEX

THE R2 CODING SCHEME

Two-dimensional coding scheme

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

.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-1 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./.2e.

b. Resettable K Parameter

This 1s an optional procedure which may be used to enable higher compression
values to be obtained.

1t one of the K-1 lines following the Kth line complies with either of the
following conditions, then that line is transmitted by l-dimensional coding

and the value of K is again set equal to the K parameier.

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
all white.

c. Value of the K Parameter
The value of the K parameter should be seét as follows.

Normal resolution standard : K = 2
Higher resolution standard : K

]
1 Y

d. One-dimensional coding method

This conforms with the description in Paragraph 4.1.

4.2.2 7Two-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 ap 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 a, is defined by the previous coding
mode (see Paragraph 4.2.2b}.

a, The next changing element to the right of a, on the coding
line. This is the nexi 2lement to be coded.

a, The next changing element to the right of a, on the coding
line.

bl The first changing element on the reference line to the right
of a, and of opposite colour to a,-

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 baragraph 4.2.2c to code the position of each changing element
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 b, lies to the left of
a). 1If the position ot by l.es directly above a;, then this does not
constitute a pass mode. When this mode has been coded, ag is set on
the element of the coding line below by in preparation for the next
coding.

ii. Vertical mode

When this mode is identified, the position of aj is coded relative to
the position of bj. The relative distance a;b; can take on one of
seven values V(0), VR(1), VR(2), VR(3), VL(1), Vi (2) and V. (3), each
of which is represented by a separate codeword. The subscripts R and
L indicate that a1 is to the right or left respectively of by and the
number in brackets indicates the value of the distance ajb;. After
vertical mode coding has occurred, the position of a, is set on a;.

iii. Horizontal mode

When this mode is identified, both the runlengths aja; and aja, are
coded using the codewords H + M(agay) + M(ajaz). H is the flag
codeword '0l1' taken from the 2-dimensional code table. M(a,a;) and
M(ajay) are codewords which represent the length and "colour" of the
runs a,a; and a a, respectively and are taken from the apprppriate white
or black modified Huffman cude tables. After a horizontal mude coding,
the position of a, is set on

A&
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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 coding 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 modes has 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.

f
|
!
‘
}

Step 1

{. 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 2
Determine the absolute value of the relative distance ajb)

1. If |a1b1| >3 then transmit the distances aga; and ajap by
horizontal mode coding (Paragraph 4.2.2b). HReturn to the start
of the coding procedure.

ii. If |ajb)} €3 then transmit the relative distance a;b; by
vertical mode coding {(Paragraph 4.2.2b}. Return to the start
of the ceding procedurc.

Step 3

This is an adaptive coding procedure which ensures that tile must efricient
coding mode is used to code the position of a;. This vptionual step replaces
Step 2 ii).

1r lﬂxbll €3 then determine the value of [albl]- ie the number of bits

required to code the relative distance alb1 by vertical mode coding. Also,
determine [3031]' the number of bits required to code the distance a a; by
horizontal mode coding. This is equal to H + M(aja;), where H is the flag
codeword '011' and M(aoal) is the codeword taken from the appropriate ]
modified Huffman code table and represents the "colour" and run-length ‘i
value of aga,;.

Case i: aoalj > [albll

Code a.b, by vertical mode coding. i

171
Case 2: [aoalj < [a,v,] i

Code both the distances 3,3

and a 'by horizontal moude coding.

122
The use of this uptional step does not affect interworking bctween Group 3
facsimile machines. [

A7
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d. Coding the first and last picture elements on a line

i. The first run length on a line apga; is replaced by aja;-1.
Therefore, if the first run is black and is deemed to be coded by
norizontal mode coding, then the first codeword M(aja;) 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 aj or a,. Also, if
b] and/or by are not detected at any time during the coding of the
line, they positioned un the imaginary changing element situated
just after the last actual picture element on the reference line.

M T e T i o T

1 e. Line synchronization codewory

To the end of every coded line is added the end-of-line (EOL) codeword
*000000V000001'. The EOL codeword is followed by a single tlag bit which

1 indicales whether one- or two-dimensional coding is used for the next
line.

The tlag bit 1i1s:-

1 : one-dimensional coding of next line
0 : two-dimensional coding of next line
;’ .
3 . Fill bits

i'11] bits, consisting of variable length strings of 'O's may be inserted
belore the EOL codeword as specified in Paragraph 4.lc.

8- Return to control

The 1ormat used is the same as specified in Paragraph 4.1d.

(25_81)
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IABLE 1
The R2 code table
ELEMENTS T0 BE
MOLE CODED NOTATION CODEWORD
PASS b,, b, P 0001
1 o
HORLZUONTAL 'o'l' “l“a H 011 » H(loul) * M(uanl
uy JUST :
VERTICAL UNDER b, a1b1 0 v{o) 1
a; on the a.b, o1 Vo(a,b,) 001
Flght 171 R'*1°1
of b1
a,b, u 000011
il
ulb1 =3 [V 80§V )]
i
ulloq the ub, -1 Vi lab,) Vv
efl't
of b}
ulb1 . 2 QoLLLO
"lbl 3 0V00001
ENV=-UF=LINE COUEWORD EOL 0000LoVO0001

A 'l or a '0' tlug bit i added Lo the EOL codeword Lo indicate thut the tulia
wean 1ine {w coded by one=dimentlonal coding or two=dimennional eoding
renpectively.

A-9
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AN
Resettable KJ
Procedure
RUN
LENGTH
OETECT CODING
A
°|,°2,b1
Optional Step 3
C=K
~Y (e )
” \\
22> ab, >
- /' \’
o __.N
PASS HORI ZONTAL VERTICAL
MODE MODE MODE
CODING CODING CODING
Y Y
( 0p= b, ) ( %° 9, ) m
g N end of
line
Y <
N
< end of
page
Y I
“ipure 3 - Flow diaprean for the two-dimentional codite schere )

o (2091) A-10
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Poss. Mode
SRS S—
) P ..: = T e ’./ Loy PG v ;/, P b
Reference line f?/, v ‘V’/J/'/f’.- LA f///, oV N 2
. N ?/’ /’/_’4 . 7 ///1/'" -
Coding line 477 ZE: (4{/{4 8-
ao al EZ
| l(__af'_.( Vertical Mode
F
' Q\ b? ;
| VB IS A 04 !
E Reference line //{J’/f/_-,{ /// ’////J NN LN A vz i
, , R 222 A DR 2 E
F Coding line 1 /',C?VL', 8 W 10 il !
! 3o a a -
lf" ———— - ')l“ —_—— e = -~ - ~)|
0o Q, 9,0,
“~~--Horizontol Mode ~=----- - "
Figure 2 - Examples of coding modek ! ! :
] ; : ’:‘ !
N P A IR
. v 7 ' P ECL
t ) 1 ' '
' ”~ ! [} ' 1
)/ ' t )
X : X "1
! ' o
LY

Figure 3 - The R2 code tree
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WUME:  ‘the results given in Tables 2 to 8 were obtained at a resolution ot 3.85 lines

per mm (ie .190 lines per document) and a resettable K parameter equal to 2.

TABLE 2

Number of coded bits - the read code without stuffing bits

0 msecs O msecs
DOCUMENT WITHOUT WITH 5 msecs 10 msecs 20 msec
LSS, 2 LSsl1/2
i 111454 1c0974 120992 138656 18008v
369379 378899 380661 390444 41444;
L 190184 199704 200212 20822% J3lenT
7 3el83: 371352 37135% 377361 39iday
TABLE

humber of coded bits - the read code with stuffinc~ hitr

0 muecs 0 msecs
cOUUNERT Wl THOUT WITH 5 msecs 10 msecs 20 msec
L8S./2 LSS1/2
| 114.°40 123760 123778 14142% 182783
a4 380290 389816 391578 401349 425284
5 194043 03563 204071 212068 23%344
7 372251 3817 381774 387776 401837

A-12
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TABLE &

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

W At e g v o

O mgecs O msecs
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 23149%
7 354784 370254 370254 374906 388787
TABLE
Number of coded bits - the R2 code (step 3 omitted)
O msecs U msecs
DOCUMENT W1ITHOUT W1TH 5 msecs 10 msecs 20 msoecs
EOL EOL
1 110173 129643 125051 139304 18030b4
a4 362438 377908 378977 387292 410868
) 186309 201779 201941 208514 2311%0
7 353358 368828 368828 373484 387308
A-13
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TABLE 6

Frequencies of coding elements - the read code

DOCUMENT P H v(Q) Ve(1) v (1) Vp(22) v (22)
1 810 1814 4048 1318 1262 723 468
4 3640 7568 15217 5508 4577 2953 1911
= 1603 2912 10240 2536 2457 972 734
7 4035 7470 13295 2801 5311 982 2335
TABLE 7

Frequencies of the coding elements V {n), V (n),

where n » 2, for the read code
CUMENT 24 vV (3 4
DOCUMENT Vgle) v (2) vp(3) v, (3) V(2 4) L9

! i 444 304 141 104 138 00

4 2016 1378 781 418 156 115
1 5 629 520 247 141 96 73
.
b
E 7 604 1518 236 421 143 396
‘ ) TABLE 8

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

DOCURENT p H v(o) VH(I) VL(I) VR(Z) VL(Z) VR(3) VL(3)
1 79¢ 2130 3958 1279 1218 325 227 132 47
q 3565 8508 15008 | 5395 4265 15852 1042 006 128
b 1422 3266 10081 25381 2429 474 393 241 56
7 858 | £363 13141 2746 5134 481 946 228 263

A-1h
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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)

In+raduction:

A two-dizernsioral coding scneme for Group 3 facsimile apparatus is
descridbed as announced at the last meeting of Study Group XIV in Geneva,
Decex=ber 11. = 15., 1978. Differing from other proposals (IBM and Jajac)
this coée zakes use of a prediction method.

nncax 1 gives a detailed description of the code. Results of this code

n eo2=parison to other two-dimensional codes will be presented in a

ater contridution.

[ od o

]

m.is ccde gives a very good performance, i. e. the compression factor
is vary high. Error susceptidbility is comparable to other two-dimen-
sicnal codes. This code uses a set of code word tables, which require
a 256-word zemory. One should take into account that implementation
cossta of cexmories are dropping constantly.

3esiles high efficiency there is a distinct advantage of a clear
patent situation. The owner of the respeotive patent will grant a
duity~free licence to everybody.

Az odligatory declaration is given in Annex 2.

Annexes : 2
B-1
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ANNEX 1

TWO-DIMENSIONAL CODING SCHEME

The two-dimensional coding scheme is a line-by-line
coéing method. It is an extension of the one-dimensional
coding standard.

1. Paranmeter k

For reasons of restricting error propagation, one-
dimensional coding with Modified~Huffman-Code {s used
for the first of every k lines. The parameter k can
be chosen to k=2 for normal vertical resolution and
k=§ for higher vertical resolution. Parameter k is
set k= , if transmissjon on data links with error
control 1s used.

2. One-dimensional coding

One-dimensional coding of a scan line conforms with
coding the run lengths by Modified-Huffman-Code.

3. T™wo~-dimensional coding

The first step in the encoding process is to make a
prediction of the present picture element xo from the
neighbouring picture elements X, to x‘ (Fig. 1).

Tadble 1 shows the predicted value xo depending on the
four preceeding surrounding picture elements X, to Xqe
Each black-~and-white pattern of these four picture
elements defines a different éburce state Sj' For each
state there are individual conditional probabilities
Ptxo/sj) that the present picture element X, will be
white or black. Now the predicted value {8 the more
probable one in the given state Sj. 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, xo is replaced by a
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 posjitions 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 Sj' For example the source i3 five times in
state So until the first prediction error occurs in
state So. So the run length to be transmitted is 5.
For state S, there is a prediction error the third
time the state S1 occurs, s0 the run length is 3, etc.

For each state Sj an optimal run length code stored

in an memory 1is used to transmit the run lengths
between the prediction errors of state Sj (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 /1/.

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 so since the current line starts
with So¢ then the run léngth 2 of state s,
afterwards the run lengths of state s6 and state 515

follows,

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 18 requested for prediction, is assumed to be
white. For example, for prediction of the first pel X,

in an arbitrary line x1 1;% x‘ are assumed to be white.

wiT e oo

tuwiddn e .
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Line synchronisation

The line synchronisation signal used here confcrms
with the EOL-Code used by the Modified-Yuffman-Ccle,
A string of eleven "0O" followed by a "1" is used.
Additional one bit following the EOL-Code indicaes
one-dimensional or two-dimensional coding of the
succeeding line. A "0" indicates one-dimens‘onal
coding, a "1" {ndicates two-dimensional coding,

To make the line synchronisation sicgna! unicue, a
"1" is inserted in the data stream af-er occurence

of ten continuous "0"s.

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.

Return to control

End of document transmission is indicated by six
consecutive EQOL-Codes,

Comoression factor

Fig. 4 shows the compression factor CF4 achieved by
the two-dimensional coding with parameter k=oe, no
overhead for the efghc testdocuments with 1728 pels/
line and 2128 lines/page.

/1/ CO¥ Xiv, Doc. G3, No. 38

Dr.~Ing. Rudolf Hell GmbH
CCITT, Genf
October 1975

B-L
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E ’ \ Xe | X3 | X2 —] previous line

X, | %o ‘\ current line

X = present picture element
x,-x4- previous picture elements

Figure 1 - Prediction pattern

previous line

AN
W
r—d

I | ZZ%%% | A&éé%% 52;7 current line
0 0261513800011 10027138 source state
1 ! t f t prediction error
- 5 : . So
— 3 —%: 1 run
- 2 —%— 8 lengths

Figure 2 ~ Coding principle
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Jo¢T

25 1

" 15 <+

lo

; > *= Document No.

Figure 4 - Compression factor CF‘
1728 pels/line, 2128 lines/page
k = @, exclusivé overhead
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TABLE 1

Prediction Table

predicted
state 5j value X
o
S° [J;I] white
S‘ black
S2 I 51 white
L]
53 2 black
¥, &
54 yi white
LlJ
B2 black
o7
s - black
& O3J
s mR black
7 AoSmaa
%
white
sa t A
s 7x white
9 o
p white
S16
L)
v black
Si1 i
0% white
552 E%j
> black
Sq3 :,z
x> white
514 .// 7.
VN black
Sis &
B-3
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TABLE 2.1

Code Words

edTCC wlave

-
?

source state l‘ s

°
rTan endy Tun code
sengeh  word length word

1 oLLoLL 1 LOLL

2 o0 2 LoO

b] OAOL 3 oLL

4 OLOLL ] LLO

S ———o S o000l

6 LLLDO ¢ ooLL

? LILoL 7 LLLL

8 OLOLO ‘s 00LOO

9 oLLLL 9 oLoLO
1o OOVLL fo oLoLL
n Q0LLL " Lol
12 OLL000 12 0000L0
13 000.oL 1 oLo0N0
16 0OONOL 14 oLoont
13 ooLOLL 19 LLLOOO
16 LLLLOOO 16 0000090L
V7 LLLLOOL " QOLOLOO
18 OLOOLLO 18 00000LO
1% QLLOOLL 19 00OOLLL
20 OLOOLOL 20 LOLOLOL
Pa oLooLLL 21 LLLOOLO
22 oLLoroL 22 LOLOLLO
2) QLOCOLO 2) OLOOLOL
24 OLoOLOO 24 00000LLL
25 oLLO0OLO 25 QQOOLLOQ
26 OLO00LL 26 ooLoLLOoL
27 oLLLOoLo 27 o0LOLOLL
28 OLLLOCL 208 ooLoLLLL
29 000LOOL 29 OOLOLLOO
Jo «OLOQ Jo 0000Q00L
n 0oLLOLO n OLOOLLLO
32 00LOLOL 32 0000LLOL
3 00LLO0L AR oLo0oLOOL
34 CLOO0000 )4 OLOOLLOO
3 0LOO0O0O L 3% OLooLLLL
36 LLLLOLLO 3¢ LOLOLLLO
3 LLLLOLLL » LLLOOLLO
s LLLLOLOL )0 OLOOLOOOL
3 OLLOLOOL ) O0LOLLLOL
40 000LO00L 40 00000LLOO
4 QLLLOLLL [l LOLOLOOOD
42 OLLLOCOL @2 LLLOOLLLL
4 00LLOLLO e) LOLOLLLLL
4 O00LO000 (X ] LLLOOLLLO
45 000000L L [}} LOLOLOOLO
46 00300000 4 OLOOLLOLL
L} OOLLOOOL [} 00000LLOL
48 OOLLOOOO (1] LOLOLLLLO
[}) ooLLoLLL 49 O0LOLOLOL
So 000000L0 So LOLOLOOOL
S 0oLO000LOL 51 000000M0L
52 0LLOLOO00 $2 OOLOLOLOOO
$3 <LOLOOL S OOLOLLLOOO
4 oLLLOLLOL 34 OOLOLLLOOL
ss =LLLOL 000 L1 OLOOLLOLOO
56 OLLOLOCOL 56 000000000L
$7 CLOOOQLLD 37 OOLOLOLOOL
-1 QLLLOLLOO S8 LOLOLOOLLO
s QLOOOOLLL s LOLOLOOLLL
éo OLOO0OLOO 6o QLOOL.OA00L
[} OLLLOOOOL (N oLo0tLLNLoL
62 OLLLOCOOO 62 0LOOLOCOOO
63 00000000L (3} 0000000000L
(1] 000000000L [ ] 00000000000l °

1728 Lw . €3-1728 LOLOQ (prefial}
651727 1O (prefix)

*the prefix ie followed by the run length coded in
11-pit binery notation, most significant bit firet.

B-9
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TABLE 2.2
Code Words
r »ource state S, end §, . source state S, and 6,
493 cole run code
JenGth  word length word
1 | 1 0oLo
2 c.0 3 Lo
) oL ) ooL
4 [o Rt } 4 LLL
3 o0L $ oLLL
¢ olLLL [ LLno
? oLl L0 ? oLLoL
8 Q000U 8 00NOL
* oo0CLL s LLoLo
o 0000LOL fo  oLLooL
" OLLLILOL " 00000L
12 ONOOOVLL 12 0ooLLO
1) 00O LI0O 13 000LLL
14 OLLLOLOOO 14 OLLOO0Y
1% 0000V LO 19 00000NQ L
16 [0.2,8. 070,00 VI 146 000 LO0O
1) 000QLO0LL 17 LLOLLW
18 oLLLoLooiL 18 o0oLOLL
19 ODOOC LoD 1" OLLOOOLO
20 CO0000LOLL 20 OLLOOOLL
PR O20000CLLO N 000LONLO
M 00000 0L LL 22 000LOLOO
Fe OOOQLOCLOO 1) 000000
24 [o,0.0 00 o3 %0 o} 24 LLoLLLLo
2% [e v ole ¢ v]v o} N 29 LLoLLLLl
26 OO0 LOOLOL 26 000LOooLLL
2?7 OLLLOLOCLOL 27 CO0LOOLLO
28 OOOOCOONNVL 208 00QLOLOLO
29 OLLLOLOCLOO 29 0000C0000L
Jo 002200LO000 Jo OOO0LOLOLL
bR} OO0 LIICL n 000000000 L
12 BIIOOC 0O L . 32 DOOOOOOO00L .
33-1738  OLLLOLL (prefix) 3)-1728 LLOLLO (prefix)
e0urce state s‘ and E’ source state ‘)"1"5"1"!"10"1 1 and 51 3
£un code run code
lergth wvord length word
1 H 1 oLo
2 cL 2 L
3 2L ) oL
4 OCLL ¢ o00L
b [V p¥e ] H] oLLLL
[ OC.00CL [ oLLo0L
7 DAL W0 7 CO0O0L
¢ ocleLL ] 0000 L0
9 D00 D0 9 oLLo0oL
to  OOOOLLL 10 OLLOLOO
AR ooLSLOL 1" OLLOOOO
12 O0L 12 oLLwooL
1) ocoxXLioL 1) 000000L
14 00LOL2oL AL OLLLOOO
18 OO0V LLVL 1 oLLOLLL
146 0QLOLOMOL 16 OLLLOLO
1? 0CO000000L 17 0000LLD
18 0O00LLOO0O 18 0000NOOL
19 0000 LLOOOL 9 Oo000LLLL
20 00LILO000L 20 OLLLOLLO
21 001000000 Pal ONCOLLLO
22 COOOOICILLL 22 oLLOoLLO0L
2) OO0OCOD0LLO 2) OCCONO0L
24 COOOOOIONOLL 24 OLLOLLOLO
2% 00000000000 L 2% OoLLLOLLLO
2é 00OCIO0OIO LY 26 oLLLoLLLL
27 QOO 2000 LO00 k3] OLLOLLOLLL
28 QSOOI L 28 oLwoLLOLLO
29 OIOOOLIOLOOLL 29 000000000 L
Jo OOO0CO00LOVLO Jo OLLOL LOCOO
b3 OI0ACCOIONOL )1 OLLOLLOOOL
2 COTOIOTOCOOONI L - 32 0OOCCOIOOCL .
33-132s OXAOCICLOL (pretin) 3)-1720 OLLOLOL (prefim)

ohe prelin is followed By the run length coded in 11-bit binary notstion, most significant

(2600) pit firet.
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DR.-ING. RUDOLF HELL

GESELLSCHATFT MIYT BESCHNBANRYIER ot sy,

DR thi, RUDO!F MNELL GBI POSTFACKH 6329 2300 RIEL 14

INFORMATIONSTECHNIK
ELEKTRONIK FUR SATZ
UND REPRODUKTION

Fernmeldetechnisches Zentralamt
der Deutschen Bundespost
Referat A 26

Am Kavalleriesand 3

6100 Darmstadt

R PEICHFN UND 1MRE NACHRICHT v M UNSER 2E1CIen DUSCHWANL GRENISTR 1% 2300 »ifL ‘e

Lf/Muvs. 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.

Declaration

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 GMEH
signed by Taudt Marhencke
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APPENDIX C
SUBROUTINES WHICH ARE COMMON TO ALL ALGORITHMS

PROGRAM NAME  FUNCTION PAGE
REDTAP 32 . . . .Read input image tape . . « « . . . ¢ ¢« ¢ &+ . o C=1
CODEIN . . . . . Line Code Subroutine of "Encode" Subroutine . . c-2
STATS . . . . . .Computes Statistics of Coded Lines . . . . . . .C-3

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

MI2B . . . ... Packing Subroutine . « » + « « « v o « 4+ + « . .C-5 ;
ILB. ... .. .Unpacking Subroutine . « « « + ¢ ¢ ¢« ¢« ¢ o o + ,C-6 i
ERRMES . . . . . Error Measurement Subroutine . . . . . . . . . C-7 é
WRITAP 32 . . . .Converts binary data to Input Format ., . . . . C-9 g
CONVERT . . . . .Converts binary data to IBM Printer Format. . . C-10 g




START CF OCZC UPRINT PROGRAM
C PROGRAM REDHTAPI32

o
IMPLICET INTESER(A-2Z)
INTESER PSL3UF(1500),0TBUF(60)
DATA ’ELdAX.P‘LFIL.OYFIL TEFM/!?ZB.I.Z.S/

VIV LADDAr ALV

DSNAME=D0021 .REDOTAP FORT

Cc
CEES SR PR RB SR RERREREEEREE S BEGIN PROGRAM tt##t‘tt“.t““tttttt‘..“t.

INLNCT=0
150 CONTINUE

00 100 I=1,60- - - -
100 OTAUF(I)=0

15=1
- 1F=250 . e e N i e e ——
Q-AD(PELFIL0300o:VD 500) IC-J
300 5?R3AT(25014) ~ _ _
=

316 IF(J.GTe250) GO TO 315
JIJi=J +10~-}
REAI(PELFIL+300) (PEL3VUF(K)eK=ID,4ID1)
GO TO 400
315 CONTINUE -~ o - - =
R.AO(P-LF!L.JOO) (PELBUF(K) K=1D,IF)
ID=1F+1
IF=[F+250
J=J=250
IF{(JeEQed) GI TO 400
GG T9 316
400 CONTINUGE

450 CONTINUES L o
QTELP=1
20 450 I=1

OTBUFOGTELPQ 1)
OT ZLP=0TELP ¢}

IF(JTELP« 3TSPELMAX) GO TO 480
4790 CONTINUE
IC=M0O(I1C+1,2)
460 CONTINUE )
430 CIONTINUZE
INLNCT=INLMCT#]
ARITE(OTFIL) INLNCT ,PELMAX+OTBUF
30 T3 1590
500 CONTINUE
WRITE(TZRMs510) INLNCT o INLNCT
S19 EQS;AT(‘JLINES WRITTEN =%,16+*3 LAST LINE
s . .
609 CONTINUE
STO2 600
700 CONTINUE
573P 730
END
o] SND OF DCEC UPRINT PROGRAM

NUMBER =°%,16)

LINES PRINTED= 59

UNCLASSIFIED
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UNCLASSIFIED
START CF JCIC JUPRINTY PRIGHAM DSNAME=D0031e CCOELNFORT
SUBRJIJTING COOSZLN(LINGTHPOL AR CCELCT,CODATA)
c L]
IMPL ICIT INTEGER(A~Z)
TOUAIN/IUFFE/PSLIOUF(ED22) s COBUF(ZAN ) «QTBUF(S50+2) o
® ST?UUF(EQO). STAT(2000)
COMATN/AUFFZCOOZ(39S202 )0 COVERD( 29 S)
C)44ua/‘RAY/:iROR5(ESDO)
C
CEUAA IR RII LN SR XXKEEAREXkEELE DTS5 PROGRAM kR RX SR XkXX KX AEEEERERE
Cc
C INITIAL ILI AAKT U? JQOTEe MAKE U2 CODZT LENITH
C
4C2)£=0 : CoT : -
MLZII53=0
C
C CHIIK INPUTS
C
IF (2L AR L Tel eURaPLLARSSTea) CALL IXIT
IT (L IM 3 THe T e e CRLENGTF«GT 1 723) CALL ZXIT
c
IFLINGT tel T462) GC TO 10
C
C TALZJULATS AAKZ U CTOE INDCXKe CTCOEy LENGTH
C AND WwRITZ TJI CooE _IN
C

INDIK=LIANUT /63 +64

AC T J_.'-‘..JJ (3 |In.) X'P\_._ =)

“. ‘J—C./J (1.A‘J ‘(Opc“-'-r\)

CALL 4123 (MTADTy COHUF . COTLCT +1,, MLENG)

CDL-C"' ZLCT #MLENG
CONTA=CO2ATA+LTN)S

sy

[©)

H4ATING CIOZ INJEXs CLDE, LENGTH

Lo i ak. it




tid

[ i acth - o of

| SUBRIUTINE S LENGT Ho INLNCT+D1AG)
e — MO ICIT- ] A=Z) ~m —mm

o ngEG%R MTT(S ), 177(205).L=NGTH(INLNCT)_
RIA. TT‘Z.S,OSU“'SUMJ
LOGICAL DIlAG
c.“..“.“‘"“.‘...... FILE DEFINITICNS *%2 5528858228080 ¢ k%

CONfON{'lL“S/TERN.LPFIL,R&LFILoOTF!LoEFFIL

—_— e ———— [ - - . ——

DATA MTT/70:24448,96,192/
'
CEsR AR dR R4 2502 h5d 3524 2BEG IN PROGRAMEX AR AR SR 2R AR XXX SR AN AX NSRS SIS S

-00 300 I=1,8 e e
ITT(1.1)=10000
ITT(2.1)=0

—— v - su"so I e e i D b . - . -
SUMS Q=0
DO 100 J=1,INLNCT

c
% FIND FILLED LINE LENGTH
’ LENZMAXO (LENGTH(J) s MTT(I))
IF(DIAG) WRITE(TERMsS0) LEN
~ S0 -FORMAT(I18) - - : . IO P

C
g FIND MINIWUM LINE LENGTH

- - —— +—— —————— —— — - vs . . - -

onn q

o UNCLASSIFIED

UNCLASSIFIED
ITTC1.I)=AINOILENSITT(L,1))
FIND “AXIMUM LINE LENGTH
ITT(2, I)=MAXO(LEN, ITT(2,1))
FIND SJM OF LENGTHS

SU 4 SUMFHFLOAT(LEN)
SU*SJ-SU*SQ+(FLOAT(LEN))**Z
103 CONTINUVE

FIND SAMPLE MEAN AND STANDARD DGV IATION

STT(1,1)=SUM/FLOAT ( INLNCT)
STT(Zol)'SQRT((SUWSQ-(SUM#*”)/FLC‘T(INLNCT))/FLCAT(INLNCT 1)
300 CONTINUE

WRITE(LPFIL.A00)(ITT(1,41)s1=1,5)
400 FORMAT (
*'0 MINIMUM TRANSMISSION TIME (4800 BPS)/
- ®¢* CJDED LINEY/ ’ T S
*e LENGTH 0 MS S MS 10 MS 29 MS 40 MS'y
* 0 STATlSTICS
®e MINIMUM
WRITZ(LAFIL,
410 FORMAT(
L AAX] AU,
URIT:(L’FAL-4
420 FORMAAT( -
* SA APLE VEA
WRITS (LPF!L.430)(STT(2
430 FORMAT( .
» STANOARD DEVIATICN'e2XsS(FB8.2))

EETURN
N D .
o ’ END-UOF DCEC UPRINT PROGRAM -——- =~ = ~LINES PRIMTED= 200

ontd 0N

onn

Pe
[ [ b utad

d et e

R 2

L TN Ry g

Pr—sars

R o b RS T T GRS I AT SRS AN, 4. (o P 5T g
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0o OonNn 0O

o)

(a2 Y2 1)

3L JCK DATA
I42L121T

CIAMAIN /33281T/KIBITI32)+KZBITII2)4LIZIT(22),LZEBIT(32)

IMTEGER (A-2Z)

DATA XI3IT 7 -

DI S S L T

VO OEe O

(I NS xS XX ]

AR R Y S X

JATA KZJIT

DATA LI3IT

DATA LZJIT

m
<
L

Z307000304240000000,22927000C0,210C00Q0
Z989209000+2Z34000000,2020C0002,23100000
Z00C8IVIVVV+20Q00400002422023CCC0,2¢C1003C
Z3703C0000+Z209C320000,25022€C00,20001C00
Z00003000+200004000,200002000,29200201 3¢
Z323)0800920000040002302002C0,2907C01C
200000080.100000040oZOOOOOOZOpZOOOOO%é
090

230020303, 2233u00004,200020002,2000

7
27FFFFFFF . Z3FFFFFFF, ZDFFFFFFF,Z ZFFFFFEF,
ZF7EFFFFFF o ZFBFFFEFF , ZEFOFFFFFF o ZFEFFFFFF,
ZEFTFFFFFy ZFFBFFFFF, ZFFOFFFFF, ZFFEFFFFF,
2ZFFF7FSFF « ZFFFBFFFF 4 ZFFFOFFFF 4 ZFFFEFFFF,
ZFFFF?FFF s LFFFFBFFF, ZFFFFDFFF, ZFFFFEFFF,
LFFFFFTFF , ZFFFFFBFF ,ZEFFFFOFE ,ZFFFFFEFF,
2ZFFFFFF7F ¢ ZFFFEFFBF, ZFFFFFFCF y ZFFFFFFEF,
ZFFFFFSF 7 ZFFFFFFFB, ZFFFFFFFD 4 ZFFFFFFFE/

’
Z30J0600I3+42C0C0IC0C,Z259C00CII42Z7A00CA0C,
ZF3090C00+ZFC000009 4 ZFS200000,ZFFNOCOCC,
ZFF30000J4ZFFC20000,2ZFFZ00C09,2ZFFFCJ)00C,
ZFFFB00C U ZFFFCO000 4 ZFFFE00C0Y 4 ZFFFFC000,
ZFFFFB000sZFFFFC00C+ 2FFFFZ000,ZFFFFF000,
ZFFFFF30Us ZFFFFECOJ, ZFFFFFICO, ZFFFFFFOC,
ZFFFFFF30+s ZFFFFFFCOZFFFFFFED s ZFFFFFFFO,
IFFFFFFFS s ZFFFFFEFC, ZFFEFFFFE, 2FFFFFFFF/

“wOoOOoNO0MNOoN

NS ® ¢ % qge o

7
ZTEFFFFFF Z3FFFFFFF, Z1FFFFFEF, Z0FFFEFFF,
ZOTFEFFEFF 4 Z 03FFFFFF 4 ZNIFFFFFF (200FFFFFF,
2007FFFFF 4 ZCCSFFFFF, 2Z0C1 FFFFE . ZOOOFFFEFF,
Z0JO7FSFEF ,Z0003FFFF 4ZONJ1FEEF ,Z0000F FFF,
ZOUULOTFFF 4 2000CIFFF . ZOCIO1FFF,ZJ0CICFFF,
Z000007FF,2CO0Q03FF 42000001 FF ¢Z0J0000FF s
ZICIOOCTF 4 ZOOCUOUSF 4 2003G0CIFs200CCUCCF,
200000007,2C0000003,209000001 4200000000/

UNCLASSIFIZD

SR T RO



START OF JCSC UPRINT PRIGRAM . DSNAME=DOO031.

guza
SUBROUT INE IVAL e IBAGIBONBY - - oot e e
IMPLICITY TPeaRh (255

DId:NS!uﬂ IBA(Z)

VILLADDAT IV
MI2B+FORY

c - .
Ctttt#tt 4128 40V'S THE BlT STRING RIGHT-JUSTIF!‘D IN IVAL

c

CTO THE _Jo=TH_ THRY _THE_(JB+NG=-1)-TH BIT GCF_{

C
Ctttttt# LABZS.ED COAMON /G328BIT/ strikrxi%

Cc
{

Cc
C
c

<
199
200

Lo Jo
330

aeuskdk 4123 EXICUTE s&sskes

JRH32 I3+ NI=2

N3 TaNJ

JRE=JRHB/ 32+ .. - L
JRO=4ID(JAHIe32)#1

N3IR=MINI (W3T, JRB)

- LVAL=I VAL - - et e mm = i e e e e e

JI 4= 32=N3R

JELANDILVAL LZBIT(JIM)Y )
Kz 32-JR3

BAe

COMMUN /GJ2817/4ASK(32)oCOMASK(BZ)oLIBIT(32)oLZBIT(32)
_INT3EGER WA:K.COdA:KoLIBIT.LZBI

LRIZLORA(LANDIIBA(JIRE)I +LZBIT(JIRAIISSHFTLISWKDY .

K=32=J1Y
LVAL=SHFTR(LVAL +K)
N8 T=N3 T-JRB e mmeem s e e

IFE(N3T) 300,390,420

IBA(JRE)=LRZ '

JRE=JRE~] - . B

LRE=LVAL

LVAL=0

NBTRNAT=32- - - - - o s e e
GO TO 199

J1 4==-NBT ’
LRE=LOR(L AT 4L ANDL XBA(JR")'LIDIT(JI MM
I8A(JRE)=LRE

RETJARAN

END.




UNCLASSIFIED
START OF JCEC UPRINT PROSRAM . DSNAME=00031 ¢ 148 .FCRT
C -
dai. INTEGIR FUNCTION 134B(18A,JB.NB)

1AL ICIT INTEGER (A-2Z)
SIMENSIUN IBA(2)

- .
Cesssass 148 RITURNS AN INTEGER VALUE FOR THE BIT STRING
c STARTING AT THE JB-TH BIT OF IBA
< AND CGNSISTING GF NB BITS.
Cesssess LABELED COMMON /G32BIT/ sasssis
c
COM4IN /G32BIT/MASK(32)sCOMASK(32)4LIBIT(32),LZ01T(32)
c INTEGER 4ASK,COMASK,LIBIT,LZBIT  —--
c
Seersrdr [48 EXECUTS ®&kks ks
¢

IFI(NB=1) 10+30,20 - . . -
10 STCP 10
20 CONTINUE

JRHI=J JeNH~-2

N3T=MINI (NA3,32)

JRE=JRHB/ 32+1

JRI=MIO(JRHI, 32) +1

N3I=MINQ(NBT, JRB)

J14=32-NaRr

SAIFT RIGAT 32-JUR8 3ITS AND PUT IN ZZRCS ON LEFT

J=I1dACJRE)
K=32-JR3
I333LAND(LZBIT(JIIN) ySHFTR(JsK))

CALCULATE HUMEER OF BITS REMAINING I4 LEFT PCRTICN IF ANY
N33=N3T=-NOR
IF (NSReLZ.0) RETURN

IF LEFT PORTION EXISTSs SHIFT LEFT TQO LINE UP WITH RIGHT
SO0RT ION AND *OR* WITH RIGHT PCRTICON

J= %énaglaA(JRE-l).LZBIT(BZ—NBR))
-JIM

éQ?aLOQ(I4d-SHFTL(J-K))

C' 31T STRING HAS ONLY ONE 381VvV - - —-----

39 CONT INVUE

14d=)
J35iid=(Jd=1)/32+¢1
NSKIND=UB8<-( JBIND~1) %32
IF(LANI(MASKIMSKIND) o IBA(JBIND) ) osEQaMASK(MSKIND)) 148=]
RETURN

C EnD

oo (g 1oty

oo nn

_f;ﬁ—r:n




¢ SUBROUTINE.§§§==i"ELBUFoOTéUF.PELMAX.VRES.ERRCNT)
T “IEPLIC ITINTEGER(A-Z) ¢
%Otttttt LABELED COMMON. /GI2B1T/_ S4ba8 4% — ——— e

COMMAON IGSZB[T/NASK(JZ)nCOMASK(32)-LIBIT(32)nLZBXT(32)
= -“INTEGER MASK:CUMASK LI8IFyLZBLT e e

<
COPEIABLIEEA 4244823888 8¢ FILE DEFINITIONS Sisssistssdssnsssrsss

CCMMON/F ILES/TERMILPFIL+PELFIL.OTFILERFIL

c . .. . e e
OIMENS ION. PELBUF(60)s OTBUF(60)
COMMON/LOGI C/SEARCHDIAG

LOGICAL SEARCHsDIAG ———- aalian
SEEEXBEBBLLIRE XL SS90 0068¢ BEGIN PROGRAM REASI3422 0802500080000 28 41

REWIND PELFIL
~ —REWINDOYFIL -

ERAOR=0

OTEL W= (PELMAX#32-1) /32

S OTLNCT=0 - - ==

READ AN ERROR FREZ LINE

100 CONTINWE
READ(PZLF IL + ENO=500+ERR=800) INLNNO +INELCTLPELBUF

IF (MID(INLNNO=-1+VRES)eNESD) GO TO 100

C
C -~ READ AN ERROR-CORRUPTED LINE

200 CONTINUZ . 3 e . L
READ(OTFIL+END=S00+ERR=800C) OTLNNO+OTELCT»QOTBUF

OTLNCT=0TLNCT+}

UNCLASSIFIED




. [ ’ UNLLADDIr4E Y
300 CONTINUE o

C
2 CJUN? DIFFEREVCES BETWEEN TRANS‘ITTED AND RECEIVED LINES
050 l'loOTE
1F (QTBUF(I).EQ.PELBUF(!)) _GOo TC 450
T T I (eNUTeDIAG) "GO YO 820 CTTm e SRR
WRITE(TSIM, 412) lNLNNOoOTLNNth.P’LBUF(I).OTBUF(I)
410 FORMAT(318.2212) - -
420 CONTIN 3
D0 440 J=1,32
- - IF(I‘B(DTBUF(I)vJol).NE.I4B(PELBUF(I)sJol)) ERRCR=ERROR+1
44 CONTINUZ
4590 CONTINUE
"é = RFCOTLNNO=INLNND) 200,100,580~ ~ -~~~ -—rom= = o
C . ERROR LINSE NUMBER GREATSER THAN GOOO LINE NUMBER;S
g COUNT DIFFERENCES 3ETWEEN GOOD AND ALL WHITE LINE
500 CONTINUE . e -
00 330 =l'OT
IF(PELBUF(I).EQ-O) GUu TQ sS50
"IF(eNDTWDIAG) GO TO 520 - = e ==
WRITZ(TER49410) INLNNJcOTLNND.I-P‘LBUF(I).OTBUF(I)
520 CONTINUE -
00 S40 J=1,32
IF(I4a3(2EL3 dF(X)aJ.l).NE.O) ERFCF'ERRuFfl
540 JONTINUZ
559 CONTINUZ
580 READ(OELFIL JEND=5I0+ERR=800) "INLANNO, INELCY PELRUF
c IF(MID(INLNNO-1,VRES) e NEL0O) GO TC 580
c 30 TJ 300
g CALCULATE ERROR SENSITIVITY FACTOR -.

600 CONTINUZ
— - ESF=0e v U R --
IF(ERRCNT.LE-O) GO TO 650
- ESF3FLOAT (ERROR)/FLCAT (ERRCNT)
c 650 CONTINUE

. WRITZ(LPFIL700) ERRCRIERRCNT » ESFsOTLNCT
700 FORMAT(*ONUMBER OF INCCRRECY PELS =°,110/
* *INUMBER OF BITS IN ERROR TRANSMITTED =°',I110/
~ow—- - ¢QERROR SENSITIVITY FACTOR =% ,Fl2.4/
* SITATAL NUMBER OF OUTPUT LINSES PRUCESSED = *,18)

RE TURN
800 CONT INUZ

STCP 830

ENDD




UNCLASSIFILD

SOKTRAN IV 6 LaVvEL 1 o e e weon M A | N ODATE = 79174 14704
té NQDGNA‘QI Ialzgﬂ\.z
pRAS | TUWPLICTIT INTI!G"‘-H-U
Sivae -m-___-_-_xwt- . TOUE(136d)... ,
TEPR) . CATA DEUWANGPELF Lo OTPIL o TE M/ 720804 0248/
ShAMTLMAS ARARAEYARRIYMEAYL 288 . AEGIN PROGRAM 44808800 0kl S ASABRCS GOS8 Sh 0o
¢ :
MARL. TNLUC T A
IR 158 CO‘JT!NUE T rmmmmmmmm e onm
(BN 3C 100 1w} 060
AN 107 PALAGELLLeA s e s e
YN REAC(IILFIL EIIDBOY (ErA863AG) INLNNGe INELCT (PELBUF
90§ INLNMCT 2l MLNCT+1
Wiy - JCaul AU(PELOUR L oY) -
+™11 PCLAR=]IC .
I 2 J=)
M1 T ""RU’C'O o - =
Wlae 00 2 1I=],.PELMIX
RN - N R ..L'M&LPE LEs. J - . -
G116 (PEL«TCPOLAKR) OC TG $84
Wiz O?BUFCJ)-c.u-
IS Y] JuJge .. - e oo o < mmes 2 e i
Wiwv RUN= |
0332 POL\HUN‘.B(FCLAGH .2)
M2 TSN TC TIS T
w22 1 AC CUNT INUER
- RANEEUNSEL . - s o s aow o n e 1
TR 290 CUNT INJE
JN2¢ OTRUF (J)}»RUN
e craremnee o PIRY e s - -
37 lF'ﬁS-"
328 WRELTE(ITFIL +AVYY) 1CHJ
n29 - T m3N0TFIRVAT( SN YT e -
IN3C Ji=
3 i e e LG IF( JGTeA8N) GO X0 30N .. - . o  ——— e oo
02 J1D1ag+ 0=
6037 WRITE(ITFIL «3 ) (CTROUF(K) ek=1DeJiCL)
IC3a - GO TO -A(0 — P
)3« 218 CONTINUTD
5° 3¢ WRITZ(ITFIL«2))) (OaBuF(K)ol\llD.lP)
wazr - CmIFey e e
(AR IFelF+2%)
BIRGARR. A20= 257 — e e mee + e sa————emm—
. 14 IF(Jelde™) GC T2 40O
V.41 GJ TO 31¢
do 42 w8 & CUNT JNIIE - e i - o e e aeviim
e WRITE(TERM,AL1D) 1S, 41
a2 41 - FIORMAT(9 X414 43X 1)
e W RITE(T LRIV COTYUN (X ) §K2l1 0 JY) .
nraa A FNRMAT(ZXe23(1442X))
i DI 5 60Q_J2_ 134 - - e o omi e ——— e
N Y] 5 CONT INUE
a7 WHRITE(TEFRM¢S1 ') INLNCT. INLAND
-{(664! o B8 Fﬁg#.\?('OL-INES-NR&I-'&.'EN«&' eJOe ' LALT LINI NUMECR mtylu)
2CaAsS S
.3 0 ¢ CONTINUG
AT S1 Rt o k= BN J-ivi e - i
ne2 END
*
Q’&\(b

B R T P e

Ca 9~ -

TTUNCLALEIIRTED



UNCLASSIFIED
START OF OCEC UPRINT PROGRAA ~ ~ =~ DSNAME=D0031.CONVERT.FORY
¢ PROGRAM LQUYIRT
€  THIS PROGRAM CONVERTS BINARY FORMAT USED BY CCMPRESSION
S ALGURITHYS TO THE FOLLOWING BINAEY FORMAT: R
< 1728 SITS (216 BYTES) PER RECORD;
c. _ e e o e
€' EACH LINE'OF 1728 PE.S BECCMES ONE RECORD
IMPLICIT INTEGER(A-2Z)
INTEGER_PELBUF(60) »OTBUF (S4)
EQUIVALENCE (PELBUF(1),CTBUF (1))
== - -INLNCT3D' s S e e St Sy
100 READ(!.Euossoo.ERasaoOJ INLNNG s INELCT » PELBUF
INLNCT =INLNCT +1 R e .
WRITE(2,ERR=700) OTBUF
63 TO 109
c . B VS
S00 CONTINUE
ARITE(5:,510) INLNCTs INLNNG
S10 FORMAT(' LINES WRITTEN =¢,164%3 LAST LINE NUMBER =¢s16)-
P
600 CONTINUZ O U
STOP 500
702 STOP 700
. . END : . . S .
0 ZND OF DCZC UPRINT PROGRAM LINES PRINTED= 26

UNCLASSIFIED
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WRIE LAST 00D
LIE Or WHITE
LuiE, AS
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a2 Ds -
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3
JNCLASSIFIED
S

STARY CF CCET JPRINT UROGRAM D SRAMEENUUZ0.NGLSH.FURY
Cc PROGRAM E?iEEE 00000
c =2) e e S —  Q0000€
REAL CF3,CF4,ERRATE 00000¢(
Coossrze LABILZSD COMMON /G32BIT/ sssssss 00000¢
-€ —00600¢
CONMNCN /33221 T/MASK(32)COMASK(32),LIBIT(32).L431IT(42) 00000¢(
INTEGER MA3K, COMASK LIBIT,LZBIT 00000¢
L 00000«
COMMCN /B UFF /P2 LGUF(GO.Z).CDBUF(Z40).0TEUF(°J.2). 00000¢
* STYERUE( 24 o — Q00001
CONNCN/HUFF /CODE(3 +92 02 ) »CCOERD (3,11 ) 00000
COMMON /SR AY YJERRIRS( 2500) 000001
-e&oroooto#to000000*¢000¢-Fit€—9EF%N%*%GN&—¢0¢00¢t00o¢0oooooooe——————————*NKKNH
c 00000}
CCVMMCN/FILES/TERMILPFILLPELFIL.OTFILIERFIL oooogz
QU000
CESBE 330 ¥R V0 b2 LADBELLED COMMON VARI ABLES ®¢sss st s st 00000
c e SN + Ve T+ To Yo |
COMMCN /I VAR/PELMVMAX VRES (EPHASE oCWPMAX.EFRNGD-LlNMAx.K 00000
COMMCN/PY AR/ IN_NND « JTLNND o OTEL We INELP ¢COELPsUT=LP,,CI2 Lw. 00000,
* ERRCNT.INLNCT-CGNSECcONECNToLN\OBF-KCNT- 00020«
* INCOD.INREFoCTCODoOTREFoSTFBIT 00000.
AR TOUTIU.
CONMCN/LOq!C/S‘ARCH.DIAG-SYNC.URITE-ZERD.L FT.CHCU.-JM:.WHXf: 000 ¢
o CHCOL oiiNEo mHIIE [T TQRTE
C 000¢ «
C READ INPUT PARAWETERS 00000.
— O WR-IFE IO —00606+
100 FOFMAT('SPARAMEYERS INPUT(=I)s, OR DEFAULT(=D)7?*%) 00000.
READ(S»110+sSRR=50) INSW 00000.
TIO FUCRVWAT (A1) [o]eReJoke N
IF (INSW.E2Q2.DD2) GO TO 315 00000.
IF _(INSW.NELII) GO YO S0 —_ Q0000
[« 00000.
C READ DIAGNISTIC SWITCH 00003
€ —0060066-
114 WRITE(6,115) 00000.
115 FORMAT (*3JIAGNOSTIC PRINTOUT? (Y CR N): ') e 00000.

W11 NSw “_' 00000
IF({INSWeZQe YY) GO TO 116 00000:
IELINSWEQeNN) GO TG 120 00000
GO 10 lise 00000

116 COCNTY INUE 00000
FRIEw 06669
C 00000
C REALC MAX IMJUM NUMBZIR DF PELS PER L INE 00000-
C 00000 1
120 CONT INUE 00000. ¢
2WRITE(AL130) Q0000
130 FORMAT(*SINTIR MAXIMUM NUMBER OF PELS PER LINZ: *) 00000
RE‘C(S.IQO-ERR:IZO) PILMAX 00000
—t OO Ft1o) —_—990006-
IF(PELMAK ¢35e1 sANDCPELMAXLLE.1728) GO TO 100 000GC0
wR!TE(b.lSO) PELMAX 00000
1t - LA CXAR AR 00000 !
GG TC 120 00000
[l i 00000
C READ VERTICAL SAMPLING 00000
Cc Q0000 1
——tGO—CONFIMOE 00600
WRITE(64s170) 00000
170 FORMAT{'$ =N TER VERTICAL SANPLING: ') 00000
“RCAC({B5+180s =RR=160) VRES 00090
180 FORMAT (12) 00000
IE (VES Se 3 a1l ANIAVIESALIEL10) GO IO 1S0 Q0020
WRITE(64150),VRES 00000 N
GO TO 16V 00000
- 99999 i
C READ PARAWETER K 00000 [}
C 00000 b
NO= . V0000 i
WRITE( &y) G2) 00000 t
MAT (*RST=R DARAMETER K2 ) Q0QJd Y M
READ(54140,FRR=190) K 00000
IF(KoeGSe 1 eANDeKeLZ¢3000) GO TO 200 00020
- e o n———0dvY
GO 1 199 V00V 0
00000 !
ZRN T |14 o000 P

c 06000
UNC_ASSIFIZE>




".-!|.'.g;.;nuuuuuuun-nnwvﬂlvﬂﬂﬂﬂﬂﬂ"'”""“‘ —e

UNCLASSIFIED

Sy oA TR T

200 CORT INUE TJUUUUL
WRITE(6,210) 00000.
[ = < e ) 200480
REAGC (5 +22 0+ ERR=200) EPMASE 00000.
220 FORMAY(I1) 00000
i s -00696¢ |
WRITE( 6,1 50) SPHASE 00000: |
60 TO 200 00000t i
< 00000
€ READ MINIMUM CIMPRESSED LINE LENGTH 00000+ t
C o0000¢ i
240 CCATINLE 00000" i
" WRITE(64250) 00000¢ ‘
READ(5+18 0y SRR=240) CMPMAX 00000¢
1F (CMPMAX ¢ 5= ¢0 ¢« AN Do CMPMAX JLE «1728) GO TO 320 . 00000°
WRITETS,1 50) CUPWAYX vuoagou’
GO TD 240 ) 00000¢
C 00001
C  READ NUMBER JF SCAN LINES TD BE PROCESSED 000011
320 CONT INUE 00001
; —_—— AT 6
; 330 FORMAT {*$NUVBER JF SCAN LINES TO BE PROCESSE)d=? ') 00001
READ(5 s140 yZRR=320) L INMAX 00001
eZele . ° - 4] vOU01:.
WRITE(6.150) LINMAX 00001:
GO 10 320 Q000 %
C 00001
€ READ SRRCR MIJE 00001
< G000+
280 CONTINUS 00001
WRITE(6,2 30) 00001
ENU chkUKSIY ) 000U 1
: READ(S-IIO-SRR‘ZSO) sanuco 00001
3 IE(SRBMN) aS3aMM) GO IO 300 00001
IF (ERRMOV «EQeTT) G2 TJ 315 00001
IF (ERRMOD «NEeNN) GD TJ 280 00001
c 00001
C READ SRROR LICATIONS 00001,
o TOOU 1
300 CCNTINLE 00001
ERAL IM=]1 QQQ01%
305 REAC(5,140) ERRORS (ERRLIM) 00001
IF(SERRORS(ZRRLIM « EQe 9999) GO TO 310 00001
ERFE T ER R I+t 90001
GO TO 335 00001
310 CONMTINUE 00001
=ZTRRCTV=1 - 00001
GO TO 350 00001
C Q0Q0})
€ READ ERRCR TAPE FILE AND CPEN 00001
C 00001
—I5—CENTINGE 9000+
c 00001
ERRL IM=1 00001
YL BTEND=3T 7T ERRCRSTERRC THY 00001
ERRLIM=SIRL IM+1 00001
< | 00001
318 FORMAT(116) 00001
ERRORS (ERRL IM )= ZRRORS ( ERRL IM J+ERRORS(ERRLIM=1) 00001}
- - Ty e 0600+
60 TO 216 00001
317 ERRLIMSSERAL IM-1 00001
T 00001
350 CONT INUE 00021
c f _ o ‘ . _ Qa0o1
360 CONTINWE 00001
C  WRITE INPUT P ARAMETERS 00001
€ 9990
WRITE(6¢400) PELMAX VRES K+sEPHASE,CMPMAXLINMAX 00001
© 400 FORMAT ('] INPUT SARAMETERS: '/ 00001
3 WWIYTWUW'VUMB‘H‘CF‘FEKS‘FER"ETNE=T}IaI‘ 00001
* "OVIRTICAL SAMPLING: Na?®.14/ 00001
a SQPARAMETER K 30,147 00001
Y *0 ZSRROR PATTERN PHASE =',14/ 00001
. *JMINIWY COMPRESSED LINE LENGTH =%, 1a,* aiTS%/ 00001
— e S NN B E RIS CA Nt NES—FO—DE—PRECESS ety f o ————— 9606t
IF (ERRMOU «ZQeNN) WRITE(6,410) 00001
410 FORVAY ('0!0 SRRORS 1ISERTED') 00001t
ST eMVY WRITZ(8 140 (ERKORS{TV W T=T sRRLTMY 00001
IF (ERRMO0 sZCoTT) WRITZ(6.820) ERRLIM 00001

E-2 UNCLASSIFIED




UNC.ASSIFIED
{27V ERROURS UBYATRED FRUN ERRCR TAPETJ TUU01
g.““..".‘.‘t sesese BESIN PROGRAM % CEEE S SRS SSSSERSSEEES S RESSEES S S 00001
C INITIALI Z= 00001
"‘-UCL"V
TCDATA =0 00001
ERRPNT =1 00001
- = U000}
INLNCT =0 00001
jﬂﬁrﬂﬂml 024 00001
COELCT=32 00001
CTZLP=1 00001
€OELP=22rt —
CCASEC=1 00001
INREF=1 00001
INTOTC= 2 - UOU0T
OTREF=1 00001
DICO D=2 0000 4%
WHITE= FALS S, 00001
~ KCAT=] 00001
: CO 800 1=1,240 00001
§ STF3LF (1) =0 00001
i CCPUFT 1IT= 0 - UOVUO1l
‘ 800 CANTIMUE 00001
DA RS0 1z 1. 60 00001
CTEUF(1,3TRSF)=0 00001
; JTALF (1,3 TCO0) =9 00001
PELBUF (1,INC0J)= 00001
850 CONTINUZ 00001
SEARCH=.TRI IS OU0U0T
SYNC=.FAL 5=« 00001
WE ITEs oFAL S a 009001
c 00001
c SEARCH MODZ : LOCK FOR EQL1 BIT-3Y-BIT 00002
-
900 CCNTINUS 00002
CALL GZT.Z(13.M223Z,LBITS,L) 00002
T T (310s730,930,520),MCDE 00002
STOP 9CO 00002
910 COMT INUS Q0002
c 00002
C EOL NCT FOUND: ADVANCE POINTER AND TRY AGAIN 00002
<
COELF=CIZLD+] 00002
G _TO S00 00002
520 CoNT INUS 00002
ST2P G20 00002
230 CCAY IMUS 20002
c 00002
ﬁ € EJL FOWND 00002
-
SEARCH=e~ AL SEo 00002
COELP=CISLI +L 00002
TF(aRITE) GC TC 935 00002
r WRITE= oTIUE o 00002
1 GO TIZ 260 040002
» 935 CCNTIMLE 00002
] C L 00002
OC 950 I= 1,40 00002
CTEUF(1,3TCAC)=0 00002
FED CUNTINTE J0002
WRITE(2) OTLNNOsPILMAX, (OTBUF(1,0TCOD) +I=1,60) 00002
CTINANCA 4t 3F 20002
960 CONTINUS 00002
IF (MCCZ=2)965, 1000, 900 00002.
P&l FRP— I -0660-2
100 CaONT INUS 00002.
00002
90002
¢ FIRST.SST JUTAUT BUFFER TO WHITE 00002
1Lt RS INSERY=ND) 20002
00002
DO 1010 I=160 00002
'J"';Ur\ ;037\.:-7;‘\7
CONT INUS 00002
00002
INCEX= T 00002
CSLCR=1 00002
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OYECPET ~0o0UZt
< Py FEN
—A.020 CONTINUE

CALL ONEZ NG (INDEX,COLOR, STATUS,L) 00002¢
GO TO (10301 zg 10700 1035,1040),STATUS 00002¢
STOP 1000 - - 00002
c 00002
H - 00002t
< 8005t
=
ONE= TRUES « 00002¢
IF(OTELP=1-PELMAX) 1031,1032,1050 00002
IF(CHCOL) COLOR=MOD( COLOR+2,2)+1 00002¢
I NOE x= 3 338822%
B0 07T .
3000 CONTINUE 00002¢
L ﬂqﬂnzg
C  PERFCRM TWU-DIMENSIONAL DECODE 00002¢
c 0000.2¢
< S9992¢
C FIRSTLSET JQUTPUT BUFFER TO WHITE 00002¢
F € (CNLY BLACK RUNS wILL BZ INSERTED) 00002¢
i ol o0UU02.
DO 301C I=1,60 00002
e OTEUF(1,3¥CONM=0 ;
3010 CCATINUZ 00002
c - 0000 2;
1 coLcrer 00002°
GTELP=1 gggggg
C ]
3020 CCATINLS 00002
LCALL TuwO=NI( INDEX . OL NR.STATUS ALY 00002
GO TO (3230 ,1070+1070510351040)¢STATUS 0000 2!
c T 2 3 s 5 0000 2:
——ateP—3000— 00662+
1 c 00002.
C RUN. ADDED; LOOK FOR NEXT RUN 88835:
C R
3030 CCATINLE 00002
—_—ONEs FA_SE,. 2
IF(CTELP~1-PELMAX) 3031,1032,1050 00002.
3031 CONTINLE 0000 2¢
e A EHE - C OO R MO O OR+ 22+t 00602
INCE x=3 il 0000 2¢
GO 10 3020 00002:
T 90002
, 00002
C LINE LENGITHaDSL MAX 3 CHECK FOR FTLI AND L COK Flm £0L Q0032¢
00002
; 1032 CONTINUE 00002:
! z T 3 900024
1033 CONTINLE 0000 3:
- ZERO=ZER) +1 00003
: CALL GEYLE(ISVWOIE,LBITS,.LJ [sJe]v]opm ]
c 0002 3:
- GO TC (1234,1050,1050, 1050 ).MODF 20003,
3 0000 3¢
éf CHECK FOR FILL 0000 3¢
1038 CONTINUE ggggg;
c .
=la el Q0003
IF(LBITS.E2.0) GO YO 1033 00003:
Col-£410)-60-70.1020 ————- 00003
c .
g ECL FCUNC; CHSCK TYPE ggg&;
CALL GET.E(1,MODE.LBITS,L) 00003
xscLexrs.-:.x) MODE= 2 33333
GO TO (1070,106051060, 1080 ),MODE gggggi
" .
€  PREMATURE Z0L DETECTED 00003:
3 99893
C ECL1 CETECTED 00003,
gse03
CDELF=CI&E LosL 00003;
L JNCLASS IFIED




i e e

UNC.ASSIFIED

T T STATLS=Y o ThoTTmmTTTTTTTTT T I ¢ 11 ] 3% M
IF(OTELP eLZ el CO‘SEC’CONSECOI 00003

— IE(CCNSEC~2)1080,1000,2000 . ——— . - - 00003
C 0000 3.
[ EOL2 CETSCT ED 00003.
- -90693-
1040 CONT INUS 00003:
COELP=COEL IS _ 00003.
TSTATUS =3 T - o TooTmmTmT T - ‘000030

[ 4 0000J).
JRSUU «¥ o D & oS 15 1 N U U U OO e —.- 200Q03
C 0000J3.
C PRCBLEMS PROILE LS 00003:
€ - —006003
1050 STOP 1050 gogOJ‘
C 0003
CC CTIRZ TUENGT+ CORRECY: EUL DETECTED PROPERLYY WRITE UUTPJT LUTNE ’w__—ﬂouogg]‘
3

-l 080 CCATINLE = e e 00003
COELP=COILP L 00003«
WRITE(2)JUTLNND oPELMAX s (OTRUF(1.0TCOD) s I=1400) 00003

-0000-3+

CONSEC=1] 0000 3¢
IF(CNE) SYIC3,TUE. 0000 3!

=0 ZF 77 Tt T T 000038
CYREF=QTC)D 00003

Xz . et —— PON—— ¢ 1] T Y
IF(MODE.£2J.2) GO TO 1000 000023

GO TC 3000 60003:

906034

C LINE TCO LIONS OR NJ MATCH 00003
C . ) 0000 3¢
T T 0U0I I

WwRITE= oFALS 00003¢

Y I e e e — e QQQQ 32
C LINE S"ORT 0000 3¢
[ 0000 3¢

8 0—CANT-INUS

IF{oNOTeSY IC) GO TO 1090 00003¢

C . . 00003t
[of WRIYE CASY 5330 CINE o000
0000 3t
e MRITEL2) JQTINNDLPILMAXJ(CTAUF( I CIREF) 1=1s00Q) Q0003
SYNC=z,FALSE 00003

GO TC 1110 000037
1090 CONT-IMLIe 00003
C 00003.
C WRITE A wHITZ L INT _ 00003
C - 00003
00 1100 I =1, €0 00003°
(1.01C00)=0 SSSU s o 1+ T+ Y+ B O3

WRITE(2) JTLNNO,PELMAX, (CTBUF(I-CTCCD).X‘[.60) 00003

1110 CTLMNC=UNNIAF 00002]:¢

=2 —00003t

SEARCH=, TRUE, 0000 3¢

GO0 YO 900 0000 J3¢

L4 Vo0V 3
C END CF MESJLAGZ 00003:
C e Q00D 3
2000 CCANTINLE 00003«
WRITE(€E,2010) CONSEC Q0003:

= 41— - oyttt b p——————————— 00903

[ 0000 3¢
C REPORT COMPRISSION FACTOR, LRROR SENSITIVITY FACTURWIT ERRCR RATE 0000;35‘
ERRATE=F_IJAT(ERRCNT) /FLOAT( TCDEL) 000035

— MRITE(6,2020) TCOFL 4TCOATALSTIFRITS LNLNCT ERRAYE . 00002%
2020 FQQMAT('UYO TAL NUMBER CF CCDED RITS = *,18/ 000034
'O TOTAL NUMIER OF CODED DATA ALITS = 0,13/ 00003
'—F—_*rmww_—_————’—_—em
] O TOTAL NUMSER OF INPUT LINES PROCESSED = *,]8/ 00003y

& 100IT ZRRIR_RATE = 19Gl4a,46) e 00003

- TTTTTTO000 A

CALL STATS{STAT, IN_NCTDIAG) 00004

=FLC = DAY CINMINCTIZA QAT (ICDEL) — ... QQdge.

CFA=FLOAT (2 SLMAX)®FLOA TC INLHCT) /FLCAT(TCDATA) Q0004

C 0000 &l
———g RO T2 C D - —— e — 9000e
2030 FCRMAT (*) CIAPRESSION FACTOR FLR G3 MACHINE (C2J3) =* FB.40/ 00004

P YCIMRESSION FACTCR FOR G4 MACHINE ((Fa) =9,F344) Oggg:\

[+] ¢

CALL ERRAIS (PIL -2)F,OTAUF ¢ PEL MAX s VRES o ERRCNT ) 00004
o T TUNCLASSIFIED

BT




UNCLASSIFLED

| oUoUw
sTOP 00004
] 000048,
SUBROUTINE GEZTLE(LB]I TS +MCDE o WRD L) 0000¢
IMAL IC IT INTEGER(A=2) 00004
- AR amm o o o o 0 1 o 0000
Cc 00004
CCMMCN IGJZB!Y/MAS(]JZ)iCONASK(32)-LIBIT(3230-4811(J23 00004

pyf et A P L [}
c * * 00004
o2le 00004
STFBUF( 240), STAT(3000) 0000s.
CCMMCNIHUFFICODE(Jo92.2)-CQDERD(3¢ll) 0000 a.

—-00900%
cooooooooooooo.too-ooa LABELLEO COMMON VARIABLES ¢ssossssssssessssssssstses 00004.

INCODWINRZF oCTCODJICTREFSTFBIT

00004
UL LES
COHMCN/PVAR/!NLlN0.0TLNN0.0WELUo!NELP.CDELP.JT&LP.LD--'- 00004

T COSLCYTa1
L ERRCNT » INLNCTCONSEC CNECNT oLNNO3® o KCNT, 00004.
. XWCOD.XNR“F.CYCOD.OTREF.S?FB!V 0000e
CO"“CN/LOGIC/S‘ARCH.DIAG.SYNC.NR!YE.ZERO.LEFI-CHCO;.J‘E-IHIT! 00004
LOGICAL 35EARCHeIIAG) SYNC s WR]I TE o ZERD ¢LEFT ¢CHCLL s UNEJMHITE 00004
C 00004
—MOCE=Q 000048,
C 00004
C RETRIEVE NZIXT BIT FROM CDBUF 0000s.
<— 0000%-
100 CONTINLE 00004
C 0000 4.
T ENCOCTE A =W UINE IF RECESSARY o000%
C 00004
ALOELCLCT)Y GO IO 200 00004
IF(CDFLCT—CDELP*I) 170+190,180 00004s
170 STOP (7 00004
—€ONFINgS 00004
STF%UF(I)=IQB(STFBUFoCDELF.CDcLCY-COELFQl) 00004
190 CONT!NUF 00024
- 1) OOU03
CALL cNCJE 00006
00004
uRD=!§B(:TFBUF.CDELP.LBITS) 00004
L=LEBITS 00004
= 0000w
IF{L «€Qel 3 ANDWRDJEQCODERD(3,10)) GO TO 300 00004
!FSL.EQ-!J.AND.HQQ.EQ.COCERD(J.Il)) GO TO 390 00004
N E T ; V000 &
MOCE=1 00004
RE TUEN. B 00004
300 CONT INUZE 00004
MOCE=2 00004
00009
400 CONT INUE 00604,
MOCE =3 00004
U003
ENC 00004
HE 8 00006
00004
IMFLICIT INTEGER(A-2) 00004
Cedssets LARELED COMMION /G3I2BIT/ stexeax 00006
C 00004

B D - * ] .

INTEGER MASK, COMASK L IBIT,.,L2ZBIT 00004
c .. — . - 00004
COMMON/BJFFIP LBJF(602) ¢COBUF(240) ¢+0OTBUF (0604+2) o 0000s
SYFBUF(ZAO)o STAT(3000) 00004
= ¢Svit)r— 9000¢
CCVMON/ERAY/ZERRORS (2500) 0000
Corstsrersedr s e satsets FILE DEFINITICNS ¢2205¢3888580088¢6 0SS 08004
000T%
. COMMCN/FI LES/TERMLPFILIPELFIL,OTFILERFIL gggg:
gtttttvt‘t“tt..t.t“‘ LABELLED COMMON VARIADLES ¢ttsssssesssstagerenes 00004
00004
20009
C”WMCH/PVAR/!NLVWO-OYLNNOoOTELw.lNELP.CDEL’oJI:LP.uu--Uo 00004

. — igﬁLﬁfg‘ :hCYQTCDAYAgTCDELFEREPNT!&RRLFFgcRRLXM! 000046
D .
.

00004

E-6
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iy

G

LA B ot e ity

UNC.ASSIFIED

TO0U%S

ICHAR/ZDD,TT, "M, TT KN, VV
COMNCNALOGE US!ARCH-D!AG.SVNC.UR!TE.ZERD.LEFI.CNCDL-J‘E.IN!T' 00004S
SEAACHGOIAG o SYNC oMRITE G 2ERC JLEFY+CHCOL ,UNESITIE = === = Q0004S

00004 ¢

C
COPOSS IS SISBUSS SRS ESSS 0SS 63808808 BEGIN PROGRAM ¢5300588¢68888282898 00004

e 9000¢4
C INITIALI2SE VARIABLES 0000 4¢
(o} . o _ 0000 4%

= =1 QU000ST

COELCT =32 00005«
COCATARO . 0000S8L

CO S0 I= ,240 0000 SL
COBUF(1)a0 : 0000 5¢

. —00-005¢

S0 CONTINUE 00005

(o —— 0000 S(
~€  RERU INPUT PICTURE FILE - UO0US(
c * 00005¢
s 000051

REAC (1 +CH0=120,ERR=500) 0000S:

® INLNNOsI NZLCTH(PELOUF (]I +INCCD) »1=1 460) 00005

= -006051

IF(INELCT L T, PELMAX) CALL EXIT 00005
INLNCTINLNCT+ B R 00005.

T - o o U000S:
C LOAD OLTPUT LINZ NUMBER BUFFER 00005
ld 000051
LNACBF =1 NL"INO 00005

IF (SEARCH )I TUNNO=L_NND3F 00005

€- —90005i
IFUINLNNDLESLINMAX) GC TC L4&O 0000S.

_C 0000S5.
T WRITE SIX ECOLY'S Q000 S.
C 00205.

—120 CONTINUZE . 3.

00 120 I=1.6€ 00005.

CALL CCD:ZMN3(100000s0s0sCOELCTLCODATA) 00005.

I S~ caol 3 0 g o v 00005
CO 135 I=1.6 0000S:
STFBUF (1) =C28UF(1) 0000S.
00005S.

GO TO 400 00005.

30005

140 CONT INUE 0000S.

C 00005.

— ST O AT PN -00005

C 000065.
INELW=(] IELCY +32~11/732 0000S
o0 13% I= 1, LW QU005
IF(PELEUF(loINCOD)) 146+ 1454 1806 00005

—3AS CONIINLE 0000S
C 00005
C LINE IS ALL WHITE 00005
< 00005

IF(WHITE) 30 TO 147 00005.
WH]TE=, TR US, 00005

149 g0005.

C 00005

~C _ LINE IS NIT ALl WHITE 00005

C 00005

14¢ CCATINLE 00005
+O—t-4 P~ 09005

wHITE=,FALSE. 00005

GC__TO 149 0000S

C 00005
C TEST FCR CIONSECUTIVE 2-D01IV¥ LINES 00005
P I e e Q0R0G.
147 CONTIMNUT 0000S
IF(RCNT) 139,149,500 00005

9¥-£ 49— 90005

140 CONTINUE 00005

B _ 002305

=T TITNT ) V0003

C wR1TE CN.. Fe [0y | 00005
o - ----00005%
CALL COOZNG (10004060403 CCELCT+CDCATA) 00005

(4 Q00005
POL ARt ——00005

C 00005
C TESY COL IR _JIF FIRST ELEMENT _ 00005
C j 00003
IF(IAUB(PELIUF(L¢INCOD) ol ol 1eEQe Q) 3C TC 1S5S0 Q0005

E-7
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-
%
g

\

%

JNCLASS IFIED

< ~~U000S:
€ FIAST ELEMENT BLACK; ENCODE O-LENGTH WHITE RUN 0000S"
ra 00008;
CALL CODEL'I(0s+19+COELCT s CODATA) 00005°
- POLARS 2 00005:
€ CALCLLATE RUN LENGTH AND ENCODE 00005
C . 00005t
z o007 S
RUN= ¢ 00005t
20 _200 Ix1,2FLMAX 00005;
oELsxaa«ptLauptx.xucoo».x-:)o: 0000S:
IF (PEL «E3.POLAR) GO TO 18 00005¢
IFC.NOT.OIAG) GD TO 170 00005:
WRITE( 6y 160 ) RUN,POLAR +CDELCT/CDDATA 00005t
RAY (8T 3) QU005
170 CONTINUS 00005
_EUAxL g
POLARZMO) (POLAR® 220 ¢1 00005
GO YC 200 00005¢
BN —00005
RUN=RUN+ | 00005:
200 CCAT INUS 00005:
= [} LUELCTLDUOARTAY VUUUS
KC AT =K 00005:
JF (ADTLA1AS)Y GO I0. 210 20005
RITE( € 1€0) RUNSPIOLAR +COELC T,CDDATA 0000 6¢
GO TO 210 0000 61
- 00006
C TWO-CIMENSIONAL CODING 00006+
c 00006.
= VO0DDLI
STFBIT=STF31T ¢l 00006
~ 00006A:
C WRITE ONE cOL2 00006:
c 00006.
AL E- B NGy O v T O OV ED ELE T v ED DA T A 98096
c ) 00006
C SET A0 TJ LEFT EDGE=1 AND PCLARITVTY=WHITE 000006
T BO0DO
40 20 00006
00006
LEFT=,TRJU<, 00006
c 00006

—PEIE A 3
C 00006.
620 CCATINGE o o o 00006
(4] [e ¢RI
lF(X.GToP’LNAX) GO TO 640 00006
TINUE - - —— —000906.
nsusrnp(psusur(x.xncoo).1.1) 00006.
IF (PEL «NZ.POL) GO YO 64 000006
ot 80066
IF(I.LE.PELVYAX) GO TO 630 00006.
640 CONTINUE 00006.
Ai=] 00008,
c 00006
£ _DETECY By _ - o - Y— Q@026
c 00006
I=ACHY 00006
—9000¢-
PELMI=]4J (PELBUF(L o INREF) +AO o1 ) 00006
IF(LEFT) PZLM1I=0 00006.
V) oU005
PEL=14B(PILBUF (1 ¢INREF) o1 o) 00000
_1E(PRL NIPIAML) GI TI1. 620 .. Q00008
6€0 CCATINLE 0000 6.
PELM 1=pE_ 00006:
$+t 00606
IF(TLEPELMAX) GO TO €50 00000
665 _ COAT INUE i o 00006
Bl =Y 0000%.
GO TO 710 00006
uE. o _00006
IF (PEL<NZ «POL) GO TO 650 00006
GQ TC 643 00006.
00000
Bi=1 00006.
FOL=PEL - 00000
T 000U
C OETECT B2 00006:

E-8 UNC_ASSIFIED
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[ o . - oo0UGE
I=g31¢1 00006¢%

2ELMAX)Y &3 IO P80 el 0000AKE

700 CONTINLE 00006¢%
PELE JAB(PE_BUF( 1,INREF),1,1) 00006%

= —-06606¢

Isle 00006¢
IF(le E4PELVAX) I TO 700 . i 00006¢

71T CORTINLE - - DODOGE
B82s] 00006¢

GO IC. 730 - — e Q000 6¢

720 CONTINLE 00006¢
B2s=] 00006¢%
+CLteftt— —00006¢

730 CONTINUE 0000 6¢
IF{NOTLEFT) PJLAR=I1Y B(PELBUF(I.INC CleAOst )¢l 00006°

. 2LEFT) GI YO 73 T - - 000067

PCLAR=) 000067

AQx} _— —— —_—— Q0006
LEFTxoFAL SZ o 000067

740 CONTINUE 00006°
4 —60660°
C TEST FOR 24SS vQO< 000067
C ) o ) 00006
IF{B82.GZ.A1Y GO YO 7%0 —— — 77~ o ” ’ - 000087

C 00006t
- a 'Y END A LINE IN PASS MULDLINEw A0 MUSTY HAVE = 0Q0Q6¢

C SAME POLARITY AS B2) Q0006¢
C 00006
e A S NG HL Y Oy Or O v O v COELEFvEDION Y —00006%
AQ=R2 00006¢

GO 10O 624 L 00006¢

= 000056t

(4 00006
MAB=1ADS(ALl=81) e o 00006K¢
IFIMAB=3) 7514751, 799 00006¢

C 00006
€A CIATE- STV ERFLIECALAND—HERTZONTFAL—MEDES 900064
C 00006"
C _ 00006+
T . OO0 HCRIZNV A FIRSY Releleder}
C 00006:*
—25L CONTINUYE = . Q0036
Al MAO=AL - AQ Q00006
HORIZ=0C 00006:

= 900

HORI Z=2CJU=(1+Al MAD/ 64 +64,POL AR) 0000 7«

755 C'JNTINU- 000237«
0.637+1 - 00007«

HORIZ-HORIZOCJU (1o TEMP FCLAR)+3 00007

i - - 00007
C CALCULATE V:ZRTICAL LENGTH 00007
C 00007.
W-Ic‘a-!w\ - tet —0000™

GO TC (7506773¢7804780) 4MAB 00007«

STOP 760 00007

C 00007.
760 VERTIC=1 00007!
GA Y0 290 e —~000072;

7?70 VERTIC=3 00007
GO TO0 790 00007
YERHCod —06006+
IF(D1=Ale52e3) VERTIC=VERTIC* I 00007

790 CONTINUS 00007

. eV R3] 00007

00007;

d : kd —_— = —Q0007.

00027

799 CCATINLE 00007.
fuir-trt 0009,
IF(IeGTePELMAX) G) TO 810 00007,

(4 00007,
T CTALCUCAT T POURRITY JF X1 - e TTO000Y.
C 00007.
= = INCOD) Al ol ) — _ - ..~--Quoa?.

800 CONT INUE 00007.
PEL=21AB(PSL 3US(14INCOD)el0l) 00007

RNt O 32— T3 20— 00007

I=1e1 00007

IF (Tol SeP 3. 4AX) GY TO 200 00C0 7.

= MAX ¢1 00007,

GO 10 %30 00007
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TTEZUCONTINGE U000 7.

=] 00007.

INLE fsTeTo Vo0 d

CALL CODEMNGE2¢PILARIAOIALIA2,COELCTLCDOATA) 00007

AQ uAZ 00007

00005

4 00007

C CODE _BY RTICAL NODE 00007

1T‘”“““"jg'““‘"“‘“'“ ooo07.

835 CONTINUE 00007

- AL 00007

C 00007.

B840 CALL COOENG(AL-B1¢3,0,0,0,0COELCT +CCCATA) 00007

-00-09-

830 CONT INUE 00007

CALL CODING(B1-A10600,0,0,0,CDELCT«CDOATA) 00007

VOO0

AQsAL 00007

[ L0002

C TESYT FCR END QF LINE 00007

Cc 00007

00909

IF (A0 GTe PELNAX) GO TO 210 00007

POL=148(>A BUF( 1.,INCOD)sA01) 00007

[eleQe)e i

210 CONTINLE 00007

[ o Q0002

C SWITCH CUDE ¢ REFERENCE L INES 00007

c 00007

2 0066+

INREF=1C D 00007

INCOO= TEuP 00007

0007

COELWa(COELCT® I2=-1) /32 00007

Q00Q72

STFOALF (1) sCDAUF (1) 00007

300 CONTINYUS 00007

= o 9690+

C 00007

STAT( INLNCY )2CODATA+1] 00007

T 00007

< CHECK CODZD L INZ LENGTM 00007

L 00007

FILLLEC VAN AX ={ COELCT=32) 00007

IF(FILL) 400,400,250 00007

- aiaad

c CODE LINE TOO SHORT: FILL IT TO CMPMAX 00007

250 CONT!NUE o o 00007

T CDELTTYSCOELCTYHPTILL - J0007

C 00027

L ACCUNULAIZ STATISTICS AND ERROR CORRUPT Q0007

(4 00007

400 CONT INUE 00007

& 2 090097

Cc 00007

C ERRQF CORRUPY 00007

T o0007

350 CONT INUS 00007

- - Q0007

IF(ERRAIT.LZ.0) GO TO 6O 00007

. IF (ERRBIT + 3T .CORL.CT=32) GO TO 390 00007

C ERROR IN QANSE OF CIDED LINE:; CHANGE APPRCPRIATE O8IT 00007

00008

= STIFT v 17032.11 J00Gcs

elt-ncc(s:ros.z) 00008

MI2d wxwaaus,manmuJ e e .. a004a8

ERACNT2EIRCNT+ 1 00008

C - 00003

G HNEREMENTS-RROR— 1S T—POLNIER -696648

o 00003

__ 360 COMNTINLE 00003

T T ERRPRTESIRPNTEY B 00008

IF (ERRPNT LELSRAUIM) GO TD 350 00003

c 0Q0Q3

[ ERROR LIST SXHAUSTSD 00008

C _ Q0008
——ERAPNICER- QONF—i 9

WRITE(A:370) ZRRPNT,ERRORS(ERRPNT) 00908

370 FORMAT(' OZRROR LIST EXNAUSYED AT'.IIO.'TH ERRURG. . 00008

K2 ¥ LASY FRNOX DCCURRED AYY T{0,¥ &IT3P ) 00003

ERRVCD aNd 000048
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C T +1:2:1:2-3 1
C COMPUTE STATISTICS 000068:
o —— - . 00008;
390 CONTINWE 00008
TCCEL=TCO& ¢COELCT~32 00008¢
A —00000+¢
IF(OIAG) M ITZ(6,160) INLNCT, CDDATA 00008:¢
< N . 00008:
«NOY, DT AGY GO TOUO &&0 00008
CDEL!: (COELCT #32-1)/32 00008«
Sluw) Q000A8;
WwR XTE( 69350) (STFIUF(I)eI=1,CDEL W) 00008°C
480 FOFRMAT (5212) 00008,
00066
FETURN 00008:
C , . 00008,
uT v —o0u0Bl
CALL EXIT 00008.
c 00008,
£END 00008
SUBROUTINE COJENG( MQD:.PCLARo Ae BsCo CCELCT 4COOATA) 300223‘
—“— '7

Ccvwcw/wrF/pﬂ.wF(bOoz).CDBUF(200).OYBUF(00.43. 0000 8¢
STF3UF(240) s STAT(3000) 00008+
7CODETI 92y J«CUDERDT I, 11) ouo0B:
COMMCN /SR AY /ERRJIRS (2500) 00008«
d _— 00008«
Cosasssntssssss st BEGIN PROGRAM 2833898800088 5858000 ¢ 0000 8«
C 00008«
¥ <) —6-006-8<
COELCT =COELCT +CODERD (1 » MCOE) 00008-
- GO TO (1V0020001004100+10001004200+100+100480003800) +MODE oooog:
ouooE:
C MCDE 1 2 3 4 S 6 7 8 9 10 11 ’ 00008¢
c - 000083
STCP 129 00008
C 00008
—C PASSMED EH IV VERTICA L MODE A B 04 I VA I Bt H Y Py e 2t 5 S v eIty 00008
C 00008t
100 CCNT1 00008:
T30 ITE CDDEI‘ACCD“'SE?D(I MODET ooous:
RE TURN 00008
£ ———— — - - ——— 00008
C HCR1 2CNT AL 43CE(2) 0000 8.
C 00008
200 CONT-IE —00006t
CODATA=CODATASCIDERD(1 4 MCOE) 00008
_ CALL CNI:ILN{9-A4,PILARCDELCT,CODATA) o 00008
NEWPTL =4 DI POL AR, 2 )+ 1 0300 a:
LCALL COXLN(C=B+NZIWPOL +CDELCT ,CDDATA) 00008
RETURN .. —— —— e —— .. Q00WA
C 00008
C ADD ZCLU JR Z0L2 TO LINZ (10.11) 00008
< 00006
800 CCOANTINUZ 000048
RS TURM 00008°
TNT 0000&°
SUBRCUTI HE CNEENG(INDEX ¢« COLORSTATUS o) 00003
NIESERLA-Z) - --—--- Qagoga:
Cessse s LABSLLC COAMON /7 G3281T/ ssssans 00008
C 00008
! . 32 MASIHE IR vE 32 v 2O - Tt — 9999 3-
INTEGUR 4A5K, CCMASK,LLIBIT,LZBIT 00003
C . 00008.
C ENR o . TBUF{60.2)» .
* STFIUF(240) s STAT(3000) 00003.
£ = 11 SRS VP —— ¢ T + § ¢ o B T
CCVMCN/ZRAY ZERRIIS(2500) 00004
Codetsontstnsrr s et FILE CEFINITICNS *585260500000302¢0 80 00003:
< 00008
COVMON /F L LE S/TERV,LLPFILWPELFILWCTFILWEFFIL 00008*

C
TCHFEITTFTIFFTINF T 3837 LADELCLET COVYVCN VARTABLES $Fddddssssifdrddsvdsse ?U U’O -]
c 00008:
i =) SMRES, EPHAS S4CMPAAX S ERRMID L _ INMAX s . — 4Q0Qaa
CO‘NCN/#VR/!NL.\NJ.OTLNNC.CTELN.IN..LP.CDELP....! CLPeCUL. Wy 00004y:
CIOELCTo INSLCT o TCDATA s TCOEL oERRPNTs= RKOFF 9= RRLI M, 00003
'—-——0——-———-EQR€*H1 INENCFyCOINTECVE NECAFvENMUI £ v Uy — 90009
* INCIODWINRZF4CTCODWCTREF ,STFAL T 00003
CFNJCN/h.H-‘\Q/"‘D.II.MW.TY.NN YY 000C9
SEA G sUNEWWHITE 00005
LCG!CAL 3 \RCH. ..XAu. :YNC. WRIYE +2ERO 'L‘FT'CH.\.M. .uN:.u-u TE 00006:

o
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; UNCLASSIFLIED
| T “UOUUN
; C BEGIN DECO)E LOOP: RETRISVE NEXT CCDE WCRO LeENGTH (L) 00009«
- d 0000 S(
] 1000 CONTYINUE 00009¢(
3 1002 LENOIT=CIOZ(14INDEX,ZOLOR) 0000%:
9 = > 90969«
IF(OJAG) wRITZ(6.1003) LENBIT,MODE LBITS.L 000094
1003 FORMAT (2164284 16) 00009;
| . . . v 144454
; STOP 1040 00003
'i‘ Vﬁll\Aﬂ COATINLZ 20009
; IF(LBI T3, SQ.CIDE( 3¢ INDEXCOLORY) GO TG 1100 0000%
; < , 00009:
; < 00003
: x~o=x-cao=(z.XNoex.COLcR) : 00009
3} GJ TU TIVO [eJeRe]e A" 4
1F(cco=(x.1N0=x.c3Lon).eo.LGstr) GO TO 1040 00009 H
c 00009 '
€ CODS WwORD _ONGER; FROM THE TOP 00005, ‘
C 00009. ;
“ ——a—IO—t P 09005 ;
i C 00009. :
- C MATCH FCLD . Q0009 /
: x4 00003
1100 CCATINUS 000089.
E’ COSL PaCOI" L DL Q0009
: C 0000%.
; C NOT AN ECL 00009.
; - 99665~
< 0000%. "
C TESYT FCR MAKS UP OR TERWINATING CCDE 0000%. .
T D000 : »
RUNLEM=ZINCEX=1 000095
Bz UNLENZ{ INDE X-64)064 Q000S
IF (RUNLSEN «S2.0) 33 TO 1160 00009,
IF {CCLCR. €101) G2 TO 1155 00009
C . 00009
C ADD BLACK RUI T3 OUTPUT HUFFER 000065 .
T Jyouo%
DO 115C I =1 ¢RUNLEN 00009- ;
5 = COD) CIELP.1]) 00009 N
OTELP2CTZLP¢] 00009 ;
1 IF(CTELP=1.GT.PELMAX) GO TO 1180 00006 t
;l:\‘l \U"‘ l"v m‘ l
] GC 1C 1160 00006 *
C o , . 00005: :
C““”Iﬁt WRITY JTITT DUTPUY BUFFER TBY TEFAULTY ‘ 000035
00005
_Liss_cnuxluu-. _ . Q003w }
CTELF=CTZ LP+RUNLEN 00009
IF(JT*La-loJT.P ILMAX) GO TO 1180 00009. E
- 90969 ¢
1 C OUTPUT LINE L=55 THAN OR EQUAL TO MAX SPECIFIED 00005 )
C 00009: ¢
TITEOTTRYINUT U000 ;
IFCINDZXKeLTo65) GO YO 1170 000056. ,
3 e INCEXx1 — - , — . e __000QS: :
r GO TC 1300 00009 4
C 00005 :
€ RUN—ADDE-B—F O IF PO F NS ENGFH - E5 S5—FHAN— R At S MA N —— 08 005 i
C 00009 ;
_ 1170 CONT INUZ 0000%" |
Z4TRUZ, U000% '
STATUS=1 00009: '
— -RETURN e e . e et e e . 0000 ‘
< 00009 '
€ RUN ADDED UNTIL PELMAX EXCEEDED: LINE TCC LCNG (2) 0000%" §
t e 96699 i
1180 CONTING 00009 y
IF (OIAG) WRITE(641185) (CTBUF(I,0TCOD)+1=1,60) 00009 ;
TIBE FIRVAT(82193Y o s T ~TTo0009" .
STATUS=? 00005
—  __RETURN. R 00009 !
c 0000%" !
C NC MATCH FIUND IN C3JDE TABLE (3) 00339
e 90006 '
1190 CONTINUZ 00009: i
_ SY ATUS 23 L o o _ 00009, 4
TURN 00009 . :
C 00006: 1 '
UNZ.ASSIF1ED
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CTTTEOUL T DETECTED (8Y - B Tt T T o009t
C 00009:
—1200 CONMTY INUS e e e QOQ0DGE
STATUS =3 0000 9:
RE TURN 00009¢
<~ ~-090694
C ECL2 CEYECTED (3) 00009
C i 00009
CONTINUE ST T - 7 o o000
STATLS =S 00009
_ RETURN - U + |+ § ¢ ¥ ¢ L~
€ NTC 00009
SUBROUH NZ n'0=NG(XNDEX.CCLCR.S‘IAYUS.L) 00009
————— ML I I EGSR A 66009
Cesosssne | ABELE D CCMMUN /632 P17/ sessssse 00009
C 00010:
/7532 81T/NAST3I Y, COMASRTIZT.LIBTIT{3IZ)». 8T 32) [+]+1+) Q]
INTEGER VASK,COMASK,LIBIT.LZBIT 00010
£ S +X o123 W + 1}
CIVYMOIN/BUFF /P2 Laur-'(eo.z).coaunzw).crau.—(oo.n. QQQ10
. STFAUF{ 240)e STAT(3000) 00010.

- z W“"_—__—___——v A 909.9

COMACN /SRAY/ERRORS(2500) 00010
CoEOES8 060000088 ¢ssstsses FILE DEFINITIONS $085¢086328888088008 00040
T T TmT T T T : 00010

COMMON/F ILIS/TERALLPFILWELFIL.CTFILIERFIL 00010
L. ——— 00010
CoePs800 080000 evsesss |LABELLED CCMVCN VARIABLES ¢ssssssssansssssessssns 00010
C 0001 0:
AV RESYEPIASEEMP-MARVERFMOGvT I NMAA v —— 090

COM“CV/’VA?/IN NNDY s QTLIND o OTEL W o INSELP ¢COELP oy UTZL P CDE. W 00010
CCELCT s INELCToVCDATASTCDEL +ERRPNT e ChRUFFZRRLIM, 00010
‘ T ERFCNT,TNLCRCT sCONSEC JCNECATL,LNNUBF s KUNI o TOUIT
l‘COD-INR FeOTCODWOTREF . STFBIT 00010
___.__c.mmwm ADell aMMaYT aANL,YY . .—.-QQ001Q
COMMCN AL ) GIC/SEARCH DIAGs SYNCo WRITE ¢ ZERO ¢LEF To CHC L 9 ONE 4 WHI TE 00010.
LCOICAL S SARCHIIAGISYNC,WRITE ) ZERCILEFT,CrCOL suNEswr]l TE 00010
\ —000-1+0-.
C BEGIN CECIOI LOOP: RETRIEVE NEXT CODE WCRD L:iENOTH (L) 00010
Cc o ._ g00 10
= 000710
1002 L-h&IT 2C JJEIC(1 ¢ [NDEX) 00010.
L GET S(LINBLITIMODZ A BLITIS.LY IRU— Q00010

IF(CXAG) AR ITS(641003) LENDIT.MOCE.LBITS,L 00010

1003 FORMAT(2] €,212,16) 000190
— G O UV 20OV 1 20S5T L t 9Ty MEDE 09019
SY2P 1040 00010
10‘0 CONTINuc 00010
FILBITS, 21 .C0ZOUI L INDEXYY 6T YT 1100 gggrg

Cc 1
£ NQ . MATCH{ AIWANCE CIIE_A0ORD INDEX _MIA DECODE TARZAD . 000140
C 00010
INDEX=CZIOZIRI( 2,INJEX) QQ013

c IF(CODERD (1 +IMDIX) e SQe LENBIT) GC TC 1040 gogxo
0010
T CCOR WCRJ LITIGER] FIOM THE TOP ‘00010
C 00310
—_—_—  GC TC 1002 fo]
C 00010
C MATCHF FOINJI 00010
i -0064+9
1100 CONTINUZ 00010
COELP=CILI & 0001 0
C JouTv
C NOT AN EOU 00010
C 00010
C 00010
[ FIND 1 AND 92 00010
- 2 900+0
AO=CTZLO 00012
IF (CTELDeS )0l ) AO=0 00010
PUL=COLIx =1 U0U1I0

C 00010
L __DETIECY 31 20010
C 0Q010Q
1= 2041 00010
——————t PTGt P SR )-GO T &S 00010
PELMLI=D 00910
IF (AQeEJeDd) 533 T3 50 00010V
EIASTOTOUFT I O TR=F VT AD.TJ 00010

%0 CONTINUS 00010
E-13 JNCLASSIFIED ‘




UNCLASSIFIED

EFY el el ¥ OUUTUE

1F(prER. .‘u.-’:l.\u) GJ TQ 70 00010¢

~Q0010¢

PEL\HSO;L 000107

Inlel 0001 07

————f s S P E WA GO—F O 50 —600405

63 CONT INUE Q00107

8l =} 00010°

GO T %2 U010 7?

70 CONT INUE 0001 07

1F LEFL o33 2013 GO TO 90 000107

¢© 70O 60 000107

90 CONT INUE 00010

et —900+0<

FOL=FEL 0001 0¢

[ 00010t

T CETECTY B2 O0JT10%

C Q001 Q¢

1zsAtlet 000109:

IF(lGT P A MAX) O TO 92 0001 0¢

Sl CONTINLUE 0001 0¢

i -0060-4+0<

IF(PEL NZ.,OL) GO TO 92 00010t

I=]+ 1 000 10¢

T MAXTY A3 TU H1Y —QguUoT ot

S2 CONTINLWE Q001 0¢

{ Aozl ~-Q200105

; GC TC (1004200+300+400¢4005,400+600,€00,600),1VN0EX 00010«

a SYCP 100 Q00 10¢

€~ —0064+06<

C PASS MCDE 0001 0

C 000130

= OOTT Ot

RURNLEN=32 -QTELP 0001 1(

CHCOL = oFAL 3 Qool1l.

GC TC (1155¢1185),COLAR Q0011

C 0001 1¢

€+ ORI ZOMT-A—MIDE 0091t

C 00011¢

200 CONTINUE go011:

ERYRY=3 [*1:1:3 3 UY

CALL ObC-NG(ENTRY.COLOR.STATE.L) 00011¢

0 TN £21051130.14190.3200,2205) 2STATS Q00111

210 CONTINUE 00011

COLOR=40J) (COLOF+2,2) ¢ Q00111

-3 000111

CALL ONEZNS (EHTRY COLOR«STATE LL) 00011

GD TO (220'1150.1190- 1200+ 1205) « STATE 00211

R 1%} 00011

CHCOL= .YRU— 00011

C.. _ S ——— Q2003111

< 00011

S VERT ICAL MJDE A181=0 00011
)

300 CONTINL 00011.

RUNLEN=31 -0TZLP 00011:

ZeTRUS o g0uI1].

GO YO (1125,13145)+2CLOR 00011.

C 00011,

C VERTICAL MJOZ VRL Al181=1 42,3 00011.

C 00011«

—~rQO0—-CENFINUE ~08t1-

CRUNLEN=D1=-)TELP+INDEX=3 QQo011t.

" CHCCL= ¢TRUS 0001 1.

) [} OQ00IT

C 00011.

< — — e B Q0011

C VERTICAL MODE LEFTY VLI A1B81=1,2,3 00011.

C 00011:

-G OO0—CONFINUGS -804+

RUNLEN=I L =JTELP=-(INDEX-6) 00011:

_CHCCL= oTRUS o 0001 1.

GC TC UI155.1TA5) .CULIR ] 00T 1.

C 00011.

£ __ADC FLACK RU IO QUTOUTY BUFFER Qo011

C 00011

11465 CONT INUE 00011

——————p RN SN T 90 T O 0001t

1147 CONTINUE 00011:

€O 1150 I3l sRYNLEN . 00011

MI23 (COUTTR=T,0VBUFT{T,0TCCOY,,CTEL P, I gggl‘[

11

CTELP=CTZELP L

. .
e e . I et ARiiivadie. sole

T UNC_ASSIFIED




Azt e

h iiecd

UNCLASSIFIED

T T TFUOTELP=1. GV ;PELMAX)Y GO TO 1180 - 00011
1150 CONTINWE Q0011
—_ G0 TC 1160 - 0001 1
C 00011
C ADD WNHITE IUN TO OUTPUT BUFFER (BY DEFAWT) 00011
<t 90011
1155 CONTINUE 00011
lF(HJNLENoLT.O) G) YO 1190 . 00011
*RUNLCEN goo 1l
IF(OTELP-I.GT.PELMAX} GO TO 1180 . ggg:l

1

C RUN ADDED TO OUTPUT LINE: LENGTH LESS THAN Ok ZWUAL TO PELMAX (1) gggl{
< ' | §

44 GO CONHINGE 00611
STATUS=] 00011
RETURN . 00011

v 0011

C RUN ACDEC JUNT IL PZLVMAX ZXCEEDED: LINE TOO LONSG (2) 00011

C 20011

1180 CONT!NLE Q0011
IF (DIAG) lRlT‘(ﬁollBS) (OTBUF( 1.0TCOD)+1=1,60) 0001 14

v 90011

ST ATUS.Z 000181

RE TURN - 00011

[« v . OU0T1

C NC MATCH FOQUNZ IN CIODE TABLE (3) 00011

C [ols ¢ D W

1190 CONT INUS 00011
STATUS =3 00011
FoHRie 0001+t

C 0001

C E0L1 DETECTED (&) 00011

T VO0TT

1200 CONMNTINUE ’ 00011
= 00011}
FETURN 00011

C 00011

< “EOC 2 OETECTZO—¢5> 9001+t

C : 00011

1205 CONTINLE 00011
STATUS=5 VODIT
RE TURN 00011
E N D 000131
BL CCK AT A 00011

C 00011

—-!’QWWE; 0001t

co“taotttto.a-c.t‘ttt FILE DEFINITIONS #6288 56855568865565¢ 00011

00013

COMMON 7F I 37 TERY, LPFIL, PELFILSUYFIL ,ERFILC 0001T

‘_ 00011
M&W&meh__—____ﬂm
STFRUF(240), STAT(3000) 00012

CO\Q ACN /HJUFF /CIODE(3 492 +2) yCCDERD(3,11) 000‘2

e C M N/ ERAVFERR IS - 2500 00

Cesk et st sk stttk LASELLEC COMMUN VARIABLES 225585 ¢8s ek exec2® 00012

[« 00012

MAXs ERRMJD « S THNAX o < 00012
CO‘JMONFVAQ/XNLNVD cOTLNNCnCTELN vINELP, COELP, UTLLP.CU: L) 00012

»iIBRLIM, = O
* ERRCNT, INLNCT sCONSEC UNECANT o LNNOIF ¢ KCNT 00012
. INCIO W INREIF yOTCOD 4O TREF + STFBI T 00012
4 ————————— 36612
CMMON AL JGIC/SEARCH DI AGe SYNCoWRITE ¢ 2ERD o LEFT s CHCLL ¢ GNE o WHITE Q0012
LCGICAL SEARCHDIAGsSYNCoWRITE+ZEROWLEFToCHIUL s ONE o w4l TE 00012
CATA TERMJLPFIL yPELFILOTFILIERFIL/SeEel o203/ 00012
SNV 0 o, v 0T NG ey 00012
DATA PE_MAX I VRESIZIHASE sCMPMAXERAMOD ¢ LINMAX/Z 1728020256 T*43000/00012
CATA K72/ . 00012
5 =3 zan -000t2
C goo1te
DATA CIOeE(L o 1+1),CIDE(2, Lol)leCOCE(3, ls1)/ 8¢ 70420035/ 00013

* . [} . . . . 3 . )

DATA CIJE(1L, 3+1)eCODE(2, 301)0CCOE=i3o Jel) /7 4 «+9¢2 0007/ 00013
DATA CIJOGE(1e Sel)eCIDE( 20 Se1)eCODE(3s Ssl)/7 4 6+20008/ Q0013
DATA CIJE(Lls 601 ) sCIDE(29s 691 )eCCDE(3s Oel)/ 4 7+2000C/ 00013
DATA CQ)E(lo Bel )sCIDZ(20 8e1)eCCCE(3e B8el)/ 4o 9+2000F/ 00013

Fe1) ¢CIVE(2s 90l ) oCODZ(3 s 1J2,20013/ 00013
: 1091 ) e ) . 2CCOE(3Z, 1041) EY) Lo 1
DATA CO)E(!Q 1160 )9CIODE(2¢ 1101)sCCDE(3, 11,41)/ S5 125200077 90013

Y1)/ S

Y
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1420008/

e
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DATA COOE(1Ls 13e1)sCIDE(2, 00013
DATA COOElLs 15s1)9sCODE( 2+ 1Se1)+sCODE(3s L5eL2)/ 6o 16920034/ 00013
DATA CIDE(1s 16s1) oCODE(2s 1641 )4CODE(3e 16,107 6o 17¢20035/ 00013
DATA COJE(ls 18+L)+CODE(2, 18,1)CODE(3, 18Bs1)7/ 60 19200287 00013
DATA COJE(le 19410 ¢CODE(2s 19s1) 4CODE(3s 134007 7 204200277 00013
[ 1 ] [ ] * » [ ] E ] ;
DATA CIJE(1. 2L e1) sCODE(2, 2141)4CCOE(3s 2141}/ 7, 224200087 00014
DATA CODE(Lls 2361 )sCODE(2s 2301 )5 COCE(3s 2301407 7» 24420003/ 00014
DATA CIDE( e 2841)+S00E( 24 28+1)4CODE(3 s 24410/ 74 254200087 00014.
DATA CODZl e 2601) ¢COADE(2y 2641 ),CCOEC3s 2640 )/ 70 2720028/ 00014
DATA CIJE(ls 27+1)+CODEC2s 27+1),CODE(3s 2703)/ 7o 2820013/ 00014
= ® L] L L ] L L ] ] * » »
DATA CIDE( 1y 29¢1)4CIDE(2s 29¢1) CCDE(3s 29¢1)/ 7» 63420018/ 00014
DATA COJE( s 31910 oCODE(2s 31¢1)¢CODE(3s 31107 Bs 32920003/ 00014
DATA COJS(1ls 3241)9CODE(2s 3241)9CODE(30 32040/ 8¢ 33.Z001A/ 00014
DATA COJE(1s 38¢1)eCODE(29 344 1)sCCOE(3¢ 34el) 7 Bes 35+20012/ 00014
DATA CODE(l, 3541) ¢ CIDE(2s 35410, COCE(3s 3501)/ 8+ 36020013/ 00014
DATA CODE(ls 37,1),C3DE(2, 37,1)4CODE(3s 3741)7 Gs 33220015/ 00014
DAT A COJE(tle 399 1)sCODE(2y IF¢1)+CODE(3s 39¢1)/ 80 40,20017/ 00014
DATA COJE(ls 40411 4COCE(2+ 4041 )2CCOE(3s 4041}/ By 41220028/ 00014
DATA CODE(Lls 42¢1)¢CIDE(2y 4241)9CODE(3e 4241)/ By 43:2002A7 00014
DATA CIJE(ls 4341) ¢CODE(29 4341)sCODE(3e 434137 So 4Gy 20020/ 00014
. [} ] O *
DATA C3JE(1s 45e1) sCODE(23 4541)CODE(3. 3541)/ B, 66420020/ 00014
DATA COJE(l s 4741 )4 CIDE(2s 47431 )COCE(3s a701)/ Be 4B+Z0005/ 00014
DATA CJJ%(I. 48: 1) sTODE(2s 4841 ) oCODE(3 s 4891/ Qc 49,2000A/ 00014
DATA CIDE(ls S0el) eCIDE(2, S5041) ¢CCDE(I e 50e1)/ Be 5120052/ 00014
DAT A coos(x. 51e 1) CODE( 2y S5151)sCODE(3s 5121)/ 8y 5220053/ 00014
] [ 3 O [} [ [} E=4 L] [} . *
DAT A CJDE(I. 53,1),COCE( 2+ 53,411 sCCDE(3s 53510/ 8o 5420055/ 00014
DATA cooc(n. ss.;».cooe«z. 5541) +CCOE(3e 554107 8+ 56» 20025/ 0001 4
DATA COJE(1, 5651)sCODE(2s S56¢1)¢CODS(3e 5601)7 8¢ 57420058/ 00014
DATA CIDE(1le 584 1)¢sCODE(2s 53¢1)¢CODE(3e 58¢1)7 8s 59+Z0035A/ 00014
DATA CODE(1le 59¢1)9CIDE(2s 59+1)+COCE(3s 59¢1)/ 8s 60+Z00SB/ 00014
CIDETLT, 2177 ,T s » 11, CTTDE e 00 ’ .
DATA CIJS(ls 6Lel)sCIDE(2s 61s1)sCOCE(3s Ole i) 7 Be 62+20048/ 00014
_DATA COIELL = CCOE ;
DATA CODE( ls 5301 )9 CODEC2s 63+1)+CODE(3s 634107 8e¢ 64+20033/ 00014
DATA CIOE(1y 6891)sCICE(2s 6401 )eCCOE(3s 6421}/ 8s 69920038/ 00014
DATA CIJE(1,y 6691)¢CIDE(2s 66+ 1)sCOCE(3s 66s1)7 Se 67,200127 00014
DATA COJE(ls 6741) ¢CODE(2y 6741) sCODE(I e 67 ¢4 3/ G4 24200177 00014
', - [ * [ s QOO * [ -
DATA CI3S(1s 69¢1) »CIDE(2 s 6991 ) sCCDE(3s 699407 By 14200367 00014
£ 1).CODE(2e 20411 ,CODE(3s 70.03 7 .
DATA COJE(1s 71 44 )9sCODE(2s 7141 )sCOCE(3s 7ho 1)/ 8y 72420064/ 00014
DATA CIJE(le 72+1)¢Z0DE(2s 7241) sCODE(3 s 724107/ Bs 73420065/ 00014
DATA CJIE(le T3:1) ¢CODEU(2,y 73,1 ) 4sCCOE(39 7441)7 8¢ 750200677 00014
DATA COJE(1s 75.1)+sCODE(2s 7Ss1)CODE(3e 75010/ 9o 76+200CC/ 0001 4
. [y [] - [ ’ . [ Ye [ 4
DATA CIDE( s 77+1)9CODE(2s 7741) yCODE(3e 77e1)7/ e 23200027 00014
CIIE{Ls 2841) o CONE(2s. 284 1)+ CODE(Is._7Bs1)s Se 29e20 _00014
DATA CIJDZ(1e 79+8) sCIDE(2s 790l )4CODE(30 790117 $o 30420004/ 00016
DATA €CIOS(1l, B80.s1)sCODE(2s BOs1)sCODE(3s 30e1)7 wo BlsZ0025/ 00014
DATA CIJOC( 1y 824 1)+sCOOE(2s B241)+sCODE(3e 3204)7 9s B 920007/ 00014
DATA CjJE(lO 33'|)|CODE‘20 83+1),CODE(3e 83s1)/7 9y U4,20008/ 0001 4
[} L] ] 1) [} D
DATA cooz(l. ss.l).caoc(z. 85, 1)sCODE(3s 8501)7/ 9¢ B861Z00DA/ 00016
DATA CODE(Ls B7s 1)sCODE( 20 B7+ 1) sCO0E(3s 74107 Se B0+200987 00014
DATA CIDE(Ls B84l ) sCIDE(2s BB sl )sCODE(Is 380107 9s 894200997 00014
DATA CIDE(Ly 9041)+sCODE(2,s 90¢ L)sCODE(3s 90s1)/ 6o 13420018/ 00014
DATA COJZ(1s_9141) +COOE 2. 91 ¢1)+CODE(3 e 9L o137 9 32420098/ 0001 &
DATA CIJZ(1s 32, ODE » » » » . . 3
DATA CIDE(1s 192) eCIDEC2s 1e2)aCODE(Is 1s2)/710s 65,200377 00014
T UNZLASSIFIED




DATA TIIE
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UNCL.ASSIFIED

) Py Y4 [ . . * ‘
DATA COOZ(1 302).CODE(20 302)e CODE(Ie Js2)/ 20 4+20003/ 00014:
DAJA—COJEL (4 < 000146a’
DATA CJD:Z(1 S502)e CODE( 24 S02)eCODE( 30 Se2)7 3¢ 2+20003/ 00014
DATYA COOE(1 642) ¢CODE(29 642)eCADE(Ie 602)/ 4o 7+ 20003/ 00014°
DATA CODE(1) 342) +CIDE( 2, 8,2)sCODE(3, 3e2)/7 S» 920003/ 00014
DATA CIIE(1ls 9¢2)sCODE(2¢ De2) ¢CODE(I e 9¢2)7 69 104+20005/ 000144t
U]TT_tUDETI. 10,27, ) 2 2J+COD . . . ]
DATYA COIE(1, anZ’oCJDE(Z. 11e¢2),CCOE(3e 104207 76 12020004/ 0001 4t
- '3
DATA CIIE(L e 1342)+CODE(2s 1342)0eCOCE(3s 1392)7 7o 14420007/ 0001 4:
DATA CIJDE( Lle 14¢2)eCODE(2s 18¢2)CODE(3 s 1442)7 89 15,20004/ 00014:
DATA COJXE( 1, 1642) ¢CIOE(2,y 1642),CCOE(39 106e2)/ $o 17+20018/ 00014:
DATA COOE(1e 1702)¢CODE(2s 17+2)¢CODE(3e 17+2)/710¢ 18420017/ 0001 4¢
DATA COJE(Ls (8ZT,CIACE(Z, 1327, ] » . " t
DATA CDOEilo 19¢2)¢CODE(2¢ 19+2) oCODE(3s 19¢2)/710¢ 1 +20008/ 00014
DAYA COIE(), 2042),CONFL2, 20.2).CONE(3s 20,21 711 21,20067/ = 00014
DATA CIIZ(le 2142) sCIDE(29 2192)+CODE(3 s 2142)711s 22020068/ 0001 4¢
DATA COJZ(1l, 2242)+CIDE( 20 22,2)+CCOE(3Is 2202)/11%s 23+2006C/ 00014
DA FA—EIET Z 2
DATA CIDZ(1s 244¢2)eCODE( 20 2402)+CODE( e 2402) 7110 2520028/ 00014
DATA CIIE(Ll e 2542)sCIDE(2s 25¢2)eCOCE(39 25¢2)/11e 26020017/ 00014
00T ) v2J »CUODE ’ ] » . :
DATA COJCS(1s 2762)+CODE(2s 2792)eCODE( e 2792) /7124 28+Z00CA/ 00016:
DATA CIIE(1le 2992)sCODE(2s 2902)eCODE(Is 29¢2)/712s 30,200CC/ 0001 S¢
OATA CIOT(Lls 30+2)+CIDE(29 30+2)eCODE(3e 3002)7120 3I1+Z00CO/ 000{;
DATA COJE(ls 32+2)sCOCE(2s 32+2)eCOUCE(3e 320207120 35020069/ Q0015
DATA CId= ( o 3342)¢CODE(2s 33+2)+CODE(34s 334+2)712¢ 3402006A/ 0001 5.
. ) . O ¢
DATA Cj)‘( : 35:2):CODE(2: 35:2):CCDE(39 353e2)/712¢ 35420002/ 00015
DAY A CIDF = 2
DATA CII3(ly 37+2)+CODE(2s I37+2)sCOCE(3e 3742)/712¢ 38420004/ 00015
DATA CIJE( 1s» 38+42)4CODE(2¢ 3842) +CODE(3 s 3842)/712¢ 3¥+200D05/ 00015
DATA Cj)g(lo 30+92) +CIDE(2 9 40,2)4CCDE(3 s 3092)/712¢ 41420007/ 00015
DATA CIDE(Lls 41+,2)sCIDE(2, 4[-2)’CODE(3- GLe2) /129 424+2006C/ 00015
Jo . I} . = ) {3y 42e2)712e 43
DATA CIDE(1s 43,2),CODE( 2y Q302).CODE(30 4392) /124 44,2000A/ 00015
DATA COJZ(le 3542) ¢CODE(29 4502)+CODE(3 s 335342)712s 492+200547/ 00015
DATA CIJZ(1s 3642),CODE(2¢e 4642)+CCDE(3s 4602)/12¢ 47,20055/ 00015
DATA CIDS(1e 48+2)¢COJE(2s 48+2)+CODE(3e 48¢2) /12 495+20057/ 00015.
DATA CODE(1ls 39+2)4CODE(2ys 494+2),COCE(3 4904)/12. 50020064/ 00015
D ={(1s 30 [ . .
DATA CIOZ(1+ 31432)2CODE(2s S142)sCODE(3s 5142) /12, 524700527 00015
DATA CJIZ( Lo = e2).CC >
DATA COOS(1e 5302)+sCODE( 2y S5302)eCODE(3e S302) /120 54920024/ 00015
DATA C))g(io 54¢2)sCOCE(2 9 5442 )sCCDE(3s S5442)7 120 55920037/ 00015
DATA CIDE(1, 56c2)oEJDE(2' 569 2)s CODE( 39 56e2)712¢ 57420027/ 00015
DATA CO)’(I. 5792) s CODE(29 S7e2)+sCODE(3 e S742)712¢ 534200287 00015
’ » [ » 20O <o [
OATA C€233(14 5942) +CODE(2+ 59421 +CCDE(3s 59+2)/12, B3, 20055/ 00015
DATA CIDE(ls 6142)sCIDE(29s 61,+2)sCODE(3s 61s2)/7 120 6242002C/ 00015
DATA CIJE( 1y 62+2)+CIDE(29 6242)+CODE(3 s 6242)/12¢ 63,2005A/ 00215
DATA CJJE(I 64892) yCIDE(2s 6442),CCOE(3 s B442)/ 120 DH+20067/ 00015
S{le H655+2)sCIDE(2s 6S¢2)+CODE(3Is 050¢) /7109 20+Z000F/ 00015

OATA CO)=

- - L L L L] L [ . * . *

DATA CIDZ( 1, 67,2)4sCIDE(2, 6742) yCODE(3s 6742)/12¢ 66+200C9/ 00215

DATA CIOZ(1s '6902) sC2DZ(2s 69+2) sCODE(3s 6902)/12s 70420033/ 00015

DATA CIDE(1, 7042),CI0E(2, 70,.2),CODE(3s 7002) /120 71420034/ 00015

DATA C€33Z(1le 7202)sCODE(2s 72+2)+CODE( 30 720¢) /13e 7342006C/ 00015

DATA CIOZ(1, 7322)4CIDE(2, 7342)sCOCE(3s 7302)/ 130 73120060/ 00015
= - * * [ e

DATA CDDZ(1s 75:2)2CIDE(2, 75.2)5CODE(3s 75,¢) /130 764200487 00015

DATA COJS(1s 77+2)sCIDE(2s 77+2)sCODE(3s 7702) /43 70420040/ 00015

DATA CIOE(1, 7832) 4CIDE(2s 7842).CODE(3e 7842)/13s 79420072/ 00015

DATA CDJE(1s 3042),CIDE(2s B80+2)sCODE(3e 3002)/13¢ 81,20070/ 00015

DATA CI3=(1s 3152) «CODZ(2, B1+2)sCODE(3 s 81021713 324200757 90015
= ’ [] * * 3] L3 * ’ (] I

DATA CD3E(1, 83,2) CIDE(2, 83.2) ,CCOE(3s 83420713, 384200777 00015

UNCLASSIFIED
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0 v2Te . 2V . . .
DATA COOcE(le 85¢2)¢CIOE(24 BS542)¢CODE(Is 35420712

DATA CJOO%(1e 3742)eCODE(2s B87+¢2)+CODE(Ie 87:2)/7130
DATA CIOE(1+s 88+¢2)¢COCE(2, 88,2).CCOE(3, UB.;)/IJ.

OATA COOE(1ls 9042)¢CODE(2s 90+2)sCODE(3s I0+2)/13s
DATYA CI)E lo 91'2)0C00C Zp 91 ¢2)+CO0E(3s L e2)713,

.
80+20083/

68,20055/
39+ Z00SA/

9120064/
3320065/

00015

00015
00015

00015
0001 S:

00015

L ] L ] * ] ]
OATA C3)§Ru(l.l).CODgRD(z.l).CEDERD(J.\)/ BeSe 2L/
DATA COOERO(1 ¢3),CODERD(2¢3 )9 COCERO(3I43)/ le el )/ 00015
DATA CIOEIO(1¢48) +CODZIRD(2+4)CODERD(I 48)/ Jo?ol&/ 0001S:
OATA CIOERD(1¢6) o»CODERD(246) ¢CCOERD(3I6)/ bBo21/ 00015
DATA COJDERZ(197)s CODZERD( 24 7)¢CODERD(Iv7)/ 3elel2/ 00015
) » [ [ . oY L1*1*1') -]
OATA QOEII 1+9)sCOJERD(2¢9)+CODERD(3I49)/ 7410421/ 00018
DATA CIODERD(1+11)sCODERD(2¢11) ¢CODERD(3411)/ 13ed 20 L2/ 00015
C . 0001S
SUBROUTINGE CODSLNILENGTH ,POLARCDELCT.CDDATA) 00015
C Q0015
! =RUA=ZT Uo0TS
COMMON/BJ FF/PSLAJF (604 2) ¢ COBUF(240)+s0 TBUF(60+2) o 00015
SIFBUF(240), STAT(3QQ0). Q0015
COMMON /HUFF /CODE( 3492+2) CODERD( 3411) 0001S.
CCMMCN/ZRAY/ERRORS ( 2500) 00015
< -090+5
CES28 0900020802000 380ARse838s SEGIN PROGRAM ¢85ss¢20s00000¢¢¢sos0te Q0015
C 00015
[ INTTIALT = VARE UF COUDE, VWARE UP CODE LEKRGYR 000TS
C 00015
Q 0001S
M. ENG= O 00015
C 00015
C——EHECK—TINPOTS -0005
00015
IF (PCLARLT 41 «JR«POLARGTe2) CALL EXIT Q0015
ew 100 . . . XIT VO0IS
C 00015
______LE‘_LEMGMAL Sa83) GO0 IO 10 00016
C 00016
C CALCLLATE MAKE yP CNDE INCEXe CODEs LENGTH 00016
= 000+
00016
_ INDE X=LING TH/ £4+ 64 e o 00016
— WCCOEECD Y, TIOER,POLARY - 00018
MLENG=COOE(]L » IQDEX.POLAR) 00016
12&L&£3&£4c38 SMLENGY . QQ0le6
CCELCT =COEL CT ¢+ MLENG 000106
COOATA=COOA TA® ALENG 00016
€ 9001+t
C CALCULATE TCERMINATING CODE INDEXe CCDEes LENGTH 00016
C AND ACD T7) COD2 LINE 00016
T qou 1S
10 CONTINE 00016
EMOJLLENISTH. 640 2Y - e e ——Q0Q16
fCCDESCOJE(!;IQDhX.PDLAR) 00016
TLENG=CJOZ( 1, INDE X, POLAR) 00016
= ¥ —8004+¢
COSLCT=COELCTSTLENG 00016
COCATA=CIOOATA +TLENG 00016
[« V0015
RE TURN 00016
“END . e e i e . e - ~ QQQls
c SUBRCUTI NE ERRMES(PELIUF 4OTRUF ¢PELMAX s VRES s ERRCNT) ggg:b
6
ESERtA—E) 060t
REAL S &F 00016
Cetsasnse LAREL:J COMMON _/G32B17T/ settsen . 00016
) - 0001 |
COMMON /aJZB!T/“AS((JZ)oCOMASK(JZ).L!Blf()&).LlBl!(Jd) 0090106
—_— R MASK.COMASK L IDIY.L281Y Qa0l1e
C 00016
CoEs e 0809000088202t ess FILE DEFINITICNS S¢2222¢0s0stttsstese 00016
€~ 900to
COMMCN AL L S/TERULPFIL,PELFILWCTIFILIERFIL 008\6
(4 00016
OT #RSTIN AL AUFT30Y, CTBURTSDY - Q0016
COMMNN /. JGlC/SEAiCH.DXAG

E-18 " UNZOASSIFIED

00016
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JNCLASS IFIED
LCTTICAL SEARCH, DTATG
00016
LERSSRSRARINLS0 S SRSARANAG A REGIN DROGRAM ¢S04 000ARSRSASSASERRARARAKN00LE
00016
REWIND PILFIL 00016
SF-Fit —000+-&
ERRQOR=0 00016
OTELW= (PZLMAXS 32-1) /32 00016
= TOOTS
C e 00016
£ _REAQ AN PRROR FRFE | INE
o 00016
100 CONTINLE 00016
“" UF -——0004+6
IF (MCO (I JULNNQO~1VRES)eNE.O) GO TO 100 00016
C 00016
[ READ AN ERRUR-CORRUITED LINE"
C 00016
20016
RE AD(2 +E:40=800,ERR=800) GTLNNO,OTEL CT .OTBUF 00016
OTLNCT=0TLNCT} 00016
—300—CENFINUS —00046
Cc 00016
C COUNT DIFFERINCES ASTWEZN TRANSMITVED AND RECZ1veD LINES 00016
C
DO 40 I=1,0T7SL w 00016
aSQPELOUFLIY) GO YO 4%0 00016
IF(.NOTeD1AS) GO YO 420 00916
WRITE(6:310) INLNNIsOTLNNOI oPELABUF(1) +0TBUR(]1) 00016
— O FOFMATI O 222 ) —000-+6
420 CONTINUZ 00016
CO 440 J=1,32 00016
! oJd» . . *Je =L
440 CONT INUE 00016
A4S0 CONT INUS 00016
IF(OTLNNJO=INLNND) 200+100+580 00016
00016
5 = ZR--GREAFERFHAN-GOBO—LINE—NUMIERS- ~-—00016
C COUNT DIFFCRENCES 3ZTWEZN GOOD AND ALL WHITE LINc 00016
C ) 00016
= QU016
CO 3550 I=1,JTELw 00016
{11+5Q.0) GO IC S50 00016
IF(NOTeD IAG) GI TD 520 00016
WRITE(onIO) INLNNO,OTLNNO, I ,PELBUF(I1),0TBJF(1) 00016
S20—CAMT- LN ~—90016
CC S40 J=14+32 00016
IF(I4B(PIL3UF(1)eJs1)eNE«O) ERRCR=ERRCR*1 00016
NU= VO0T¢e
€50 CONTINUE 00016
- - - 00016
S80 FEAC (1 +INDI=600+=RR=B00 ) INULNNO+INELCTPELBUF 0001¢
IF(MCO(INLNNO~1.VIES)e NEs0O) GO TC 580 00016
- 000tv
GO TO 300 00016
C 00016
€ CALTUCATE CRRIR SENSITIVITY FACTOR 00016
C 00016
— 600 CONT INUE | 00Q1E
ESF=0. 0001 ¢
IF(ERRCNT L S.0) G) TO 650 00017
= N+ —0001-7
€50 CONTINLE 00017
: 00017
o DTLNCT 0001I7?
700 FORMAT('ONJMBEF OF INCCRKECT PELS =*4110/ 00017
o 4110/ 00012
* 'O_RROR SINSITIVITY FACTCR =0 4Fl12.4/. 00017
» ITITAL NUMBER OF DUTPUT LINES PROCZISSz0 = *,18) 00017
< —90017
RE TURN Q0017
800 CONT INUE 00017
S [+] JU017
END 00017
" = (3 NCY.DI1AS) FoleTo B W d
(MPLICIT INTEGEIR(A-2) 00017
00017
} v EFF 2w ST L ENGFHEENENETS —000+7
RE AL STT(«.-).SU!.SUMSO 00017
EOG!CAL DIAS 008[7
d =3 =% (1]
[ 00017

E-19 UNCLASSIFIED

e




C

UNCLASSIFIED

guuT7
00017
0047

e DATA MITL0.20808803601927

017

A

C
COISNB 2000080880083 0820083EGIN PROGRAMSSC LSS SSEISHCE ST S0 SES00088804484200017 i
¢ -000t7 |

D0 3CO I=1,% 00017
ITY (1. )= 10000 00017
TTT1(Zs 1080 WoT?
SUM= 0, 00017
0 Q0017
DO 100 J= L, INLNCT 00017 .
< . 00017
c 00017
LEN=MAXO (L SNGTH(JD s MTT (1)) 00017
. 000 Y7
S0 FORMAT (18) 00017
C QQ01 2
3 C  FIND WINIMUM LINE LENGTH 00017
c 00017
LT Y VIRIFTGVING UPIETVIF Y T I 9
L c 00017
C FIND MAX IW 4 LINE LENGTH Q0017
i - [e1¢100 Qrd
ITT(2e 1) MAXO(LENS ITT( 2,1)) 00017
¥ of 040017
C  FIND SUM OF LENGTHS 00017
¢ . - 00017
P VTN ET W T Y 'Y '
SUMSQ=® SUM S ¢(FLIAT(LEN) ) e¢2 00017
100 CONTINUE 000] 7
C guul?
€ FIND SAMPLE MSAN AND STANCARD DEV IATION 00017
: L gQQsL 7
STT(1s 10= SUMZFLOAT( INLNCT) 00017
STT(2:1)=SIRTI(SUMS Q=(SUMER2 )/FLOAT ( INLNCT) )/FLUAT( INULNCT=1)) 00017
CONF NI —006+7
c i 0001 7
WRITE(64400) (I1TT(1 s1)0131,5) 20017
300 FORVATT 00IT?
*'0 MINIMUM TRANSMISSIJON TIME (4800 B8PS)*//700017
p AL CODED L1MS vy nNeni1z
. LaNGTH o MS S MS 10 M5 20 MS 40 MS'/ 00017
.0 strx,rxcs-v// 00017
Ny 0Ny S S 00047
TWRITE(64310)(ITT(2¢1)s [21+5) 00017
410 FORMAT N T L 00017
AXTMUAYS [OXSSUIBY/Z 7Y - 00017
HFIT;(GoagO)(aTT(l.I).X:l.S) 00017
— A20 FORMATY (. .. __ R e e e e e Q0017
L A SAVPLE VEAN'.?X.S(FB.Z)//) 00017
WRITZ(€ 432 (STT(2.1)412145) 00017
430 FOFRMAT- ——06047
'  STANDARD JEVIATION® +2X +5(F8e2) ) 00017
< o 00017
————WETURN vuLl
E N D 00017

-0 . END JQF DCEC UPRINT PRAGRAM _ __

e - =AN2S PRINIZD=s _1l8AS

E-20
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JUNC.ASSIFIED

; ewz NerURT

C PRCGGAM,;;@#‘:, 00000«
1ML ICT EaralAsZ) a0000(
REAL CF3,CF4, SERRATE 00000¢
Csesssos LABELZIO COMMON /G3281T/ sssssss 00000«
€ —000-6-0+
COMMCN /53281T/MASK(32 ) COMASK (32).LIBIT(32)..281T(32) 00000,
INTEGER MASKeCOMASK LIBITLLZBITY 000Q0«
[210]01s 10 2¢

COMMCN/BUFF/PELBUF(GO.Z).CDBUF(ZQO). 00000«
CONMCN/HUFF/CL)E(Jo92-2).CCDS(3.68.6).PREO;T(lo)-NPkED(l6)o Q0000
CTABLE( 16) yCSTART(16) +STBUF(1728) ¢ STRUN(L1728) 00000
——————eevueufaa*¥f5ﬂﬂeﬂs+eeoe —_—0660-
CoE888538 0304988 ¢2282288¢ FILE DEFINITIONS #88685335 0882285858 %X 00000
C 00000
CCWPCNZFI CES/ TERV,LPFIL,PELFIL . CYFILL,ERFIL TO00U

C 00000
L3¢5 028385 ¢22 2908208 LARFLIFD COMMON VARIARDI FS Ssssv3os e sssenssessss Q00000
C 00000
COMMON /7 IV AR/PELMAX s VRESsEPHASE yCMPMA X ERRMUD. ¢« LINMAX oK 00000.

* COELCT L INZLCToTCOATA oTCOEL ERRPNT ycRRCFFIERRLIMY 00000

* ERRCNT 5 INLNCT s CONSECLNNQOBFys ZONT ¢ W vBUF 2. PACK, 00000.

L TNCOD +INRCF sCTCCO2CTREF s TSTFOT [efefeLeXse]
CCMMCNI!LHARIOC.I!.NM.TT.NNoYY 00000.

Gl o UNE 0004040

LOGICAL SEARCHeDIAG, SYNC sLSS+WRI TE »CHCCL » ONE %%gg%.

€ FEAD—IHNPLTF—PARAMNEFERS 96666
90 WRITE(6,100) 00000:
100 FOFNAT(' PARAMETERS ¢ INPUT(=1), CR DEFAULT(=0D)?2") 00000

» = [efe)sle X0

110 FOFMA?(AL) 00000
IF (INSW.S2.00) GO IO 315 90000

IF (INS#eNZ.11) GO TO 90 00000.

C 00000
AN NI FFIE-SHITFCH— 96666~
00000.
114 WRITE(Es115) 00000.

' READ(S5+110) INSw 00000

. IE(INSW .EQ.YY ) GO TO 116& Q0020
IF(INSWeEQeNN) GO TO 120 00000

GO TC 114 00000
+HH—CenFirius 96006
DIAG=e TRUE, 00000

C ~ - 00000.
[ READ FAXIAUV NUOWBER OF PELS PER L INE 00000
C 00000:
120 CONT INUS 00000
WR1ITE( €41 30) 00000

130 FORMAT (°* 3EVTER MAX IMUM NUMBER OF PELS PER LINz=: %) 00000
= +2-0)—PSEMAR 90006

140 FORMAT(14) 00000
IF(PELWAX.:-.X.A DePELMAX oLZ1728) GO TO 160 00000
WRITEU &, 1 53) PEUAAX YUU0T

150 FCRMAT (*ONUMBER OUT OF RANGE (=',16,')") 00000.
GO _IC 120 00090

C 00000.
C READ VERTICAL S AMPLING 00000
90066~
160 CONT INUE 00000.
WRITE(EL 70) 00000
= TING: ') U000T:
REAC(S 180, SRR=160) VRES 00000

— 180 FORMAT(]12) e . 00000
IF(VRESeGEel1 e ANDWRESLESL10) GO TC 160 00000:
uRlTE(6.lSO),VRES ) 00000
€0—F6—169 - 06606«

C : Q0000
C READ PARAVZ TER K 00000
00000

190 CONTINUE 00000
WR ITE( £,192) 00000

192 FOFRMAT (* 3=ITER PARAMETER K: ) 00000
READ(S+130,ERR=130) « 00090

— = 0000

WRITE(64159) K 00000
GG TO 190 00000°

L4 V0000
C READ ERRQOR PATTERN OHASE 00000

01 UNZLASSIFIED




UNC.ASSIFIED

’ ~g0ooU®E
200 CCNTINUS 0000 0¢
~MRITELEe280) . . _ e 00000
210 FOFRMAY ('5' NTER ERROR PAI’TERN PHASE' ) 00000¢
READ(S-220'ERR-ZOO) EPKASE 00000¢
PP 0—FORMAFtIt) —00000€
[F(SPHASC «GEe0 dANDEPHASEWL.Ee3) GO TO 240 00000¢
_wRITE( €v13)) CPHASE 00000¢
GO TO 200 T h T - D0000S
C 00000¢
£ READ MINIMUM COMPRESSED | INE LENGTYH - 00Q0Q0Ss
00000¢
240 CONHNL.:. 00000%
tov2-50) 060005
2%0 FOFNAT('S&VTER MINIMUM CCMPRESSED LINE LENGIH: ) 00000s
READ(5+1404ERR=240) CMPMAX 00000S
T YF(CNPMAX ¢ GEe 0« ANDe CUPNAX LE.T1 7287 GO TO 320 o ooouor
WRITE(6s150) CMPMAX 00000s
GO._T0 240 00001¢C
o 0000 1C
C READ NUMAER] JF SCAN LINES 7O BE PRCCESSED 00001C
S FENUE 6066-+€
WRITE( & 330) 00001¢C
330 FORMAT('SNUWB‘R 0OF SCAN LINES TO BE PROCESSEJ=? *) 00001<C
+ERRZIZVT LT KMAX R ¢ ¢ 101 ) €4
1IF (L XNMAx .uc.l «ANDeL INMAXLE 4 300C) GO TQ 280 00601¢C
WMRITE(Aa41 S0) LINMAX 00001 ¢
GO TQO 220 00001C
C 000011
€ —READ—EFRRER—DOE -0000-4+4
000011
280 CCATINUE 000011
WRITETU &, 250) - - o000 1)

290 FORMAT (* $ZRROR MIDExZ ? (M=MANUAL ¢ T=TAPE oN=NU zRxORS) ') 00001}
S ell 0.ERR=220) EQREMAN _— — 00003}

IF(ERRMJD ¢ZQeMM) GO TO 300 000011
IF(ERROD £ Q.TT) 30 TQ 315 00001
HECERP- v E NG —F 02 00— aa‘aiss]

GO TO 350 00001.

C 00001.
[of REAT ERROR LJCATIONS C000T:
C 00001.
300 CONTIMLE 00001,
ERRL IM=| 00001«

305 REAC(54140) ERRORS (ERRLIM) 00001.

= £ r-s¢—v¥e3t0o————————----------— 060t

ERFRL IMZSRRLIM*] 00001.

GO 71O 295 00001},

JTO0 CUNT TNUZ 0000T.
ERRLIM::RRL!M- 00001.

G0 10 350 — 00021

C 00001.
C READ ERRIR TAPE FILZE AND QPEN 00001.
A 0000t
315 CONTINUE 00001

C 00001.
ERRCIN=T 00001
READ( 3,31 ByEND=317) ERRCRS(ERRLIM) 00001.

ERGL IM=TR &L IM+] 00001

316 READ(I 431 9,END=317) ERRORS(ERRL IM) 00001
318 FORMAT (I 1 6) 00001 ¢

£ a — SHERREANV——— ———————— 0800t
ERRLIM=IRRLIV+1 00001

GO TO 316 00001.

3 TA=T" [eJe]eX 3 W

C 00001
—3S0 CONTINUT 00001
C 00001
360 CONTINUS 00001:

N — ‘V\IVVI

00001:

wRITE(6.400) PELMAX s VRES ¢ Ko EPHAS B9 CMPMAX L INVAX Q0001
ETEREIY7 J000T

0 MAX I AUV VUMB:R CF PELS pCR LINE=',l o/ oQoo1:

*AVM=QTICAL SAMPLINGS Nzt .14/ 00001,

POPARAMETER K =*,14/ 00001

09 ZRROR PATTERV PHASE =1, 4/ 00001

EENE—LENG FH-—wty 1 4y B i F I op—————————— 00t

'ONJWB”R oF SCAN LINES TO BS PROCESSED =%,i06) Q000

EREMOD oZ QeNN) WRITZ(64410) 00001

DYy 00001

!F(LRRUOD._C.MM) WRITE(6,140) (ERRORS(IDVel=loirRKL IM) 00001

A F
G-2 JNCLASSIFIED




UNCLASSIFIED

® - [ ) L ]
420 FOFMAT (I12,* ERRORS OBTAINED FROM ERROR TAPE®) 00001
C 0000 11
€  INITIALIZE 00001
-—
TCCEL=0 00001
YCDATA =0 00001
. = VU001
ERRCNT =0 00001
4 a 20001
ERROFF=E? HASE #1024 00001
COELCT 232 00001
e T
COELF=32+1 00001
CONSEC 2} 00001
! INREF=1 VU000
E xucco:z 00001
3 Srcooas 00001,
* c 00001
STFBUF (1) =0 00001
CDBUF(1)=0 00001
BOU CCRTINUOZ
DO 850 1=1,60 00001
< =0 00001
CTBUF( 1,JTCCD) =0 00001
PELBUF (I, INREF)=0 00001"
Ty
850 CONTINLE 00001
SEARCH= .TRUE, 00001
SYRC=.FALS =,
WRITE=<FALSEs 00001
c 00001
C  SEARCH MOD:L: LOCK FOR EOL1 EIT-evy-BIT
c
] —9-00—CENFINUE-
L=c
LSS=+FALSE,.
2CRT=0
WROB LF =0
LPACK=0

CALL GETLG(13,MODE.LBITS,L)
GC TQ (91009305 930, 920) »MOOE

1 csno CONTINLE
3
: T ECLC KUY FJUND3T ADVANCE PCTINTER ANT TRY AGAIN
C
—_—  COBLE=CI L34y
GO TO Sov
920 CONTIMUZ
'J' Tl" 7‘\’
930 CONTINLE
C
* 1€—'TIEI‘FIUKD
SEAECHSAFALSE .
COELP=CIILP¢L
. IF(WRITZ) 30 TO 935
W'\l_vh .!“U\-.
GO TC S50
9 35 CONT INUE
T
C SET OUTPUI DECODE LINE TO 0O AND WRITE cCurt
1=1,60 R
OQTBUF(I+.J3TC0OD)=0
950 CONT INUZ . .
OTLNNO=LNN2JOF
960 CONT INUE
=2T985,1030,300
965 STCP 965

1000 CONTINUZ

C
C

<
C

PERF CRM CNE-=DIVENS IONAL DECDDE OF A COMPLETE .INGt

it YG

(CNLY BLACK RUNS WwILL B: !NSERTED)

CO- 1010 1=1,€0

"OTBUF(1,3TC2D)=0

JNCLASS IFIED

T T AR L AN A |

AR LEEY ARSI ISR, ) NSRS SN N 4G v T L




UNCL.ASSIFIED

c 00002

I e 00002

COLOR= | Q0002

CTELfm ) 00002

—09002

LSS®JFALSE,. 00002

ZCNT =0 R - 00002

U= i - T QU2

CALL ONEGER (INDEX:s COLUORe STATUS L) . 00002

- 070,1070,103%5,10480} STATUS JUS 00002

C 1 2 3 4 -] 00002

SYCP 1000 00002

<y ~09060-2

C ALL RUNS AODED 00002

C » . 00002

(¥ 3 ) - T 00002

CNE= T AUE » 00002

-3 =-PELMAX) 1031 ,1032,.,10%0 == = . 00902

1031 CONTINUS 00002

IF (CHCCL) COLOR=VID(COLCR#*2,2 )+1 00002

> 90002

GO TO 1020 00002

3000 CONTINLE B . 00002

[ o Tt T T 00002

C PERF CRM Twu-DIMENSIONAL DECODE 00002

d e e e e . QQQQA2

C 00002

C FIRSTLSET JUTPUT AUFFER YO WNITE 00002

& ERFEOH -8000

C 00002

00 2C10 I =1,60 e _ 00002

«JYCIDYED T T 00002

3010 CONTINLE 00002

C - —— - — . ——Q0oa02

CTELF=1 00002

C 00002

+ S Sw A3 S 00002

ZCNT =0 00002

CALL TWOSER(INMOEXsCCLORWSTATUSWLL) e 00002

T (3030,1070,1070, 1035, T040)Y.STATUS 00002

c 1 2 3 4 S 00002

SIOP 3000 . U U ¢ T+ T+ J ¢ P4

c 00002

- RUN ADDZ D¢ LIOK FOR NEXT RUN 00002

¢ —0000¢

3030 CCATINLE gOOO:.’

ONE= FA_S55e . o e e 0002

< - . 00002

z LINE LENGTHA=PILMAX: CHECK FCR FILL AND LCOXK FOR €ULL 00002

[ ——. - N e e - e e — - . e e —— 00Q0Q2

1032 COMNTINLE 00002

ZERC=~1 00002

——————t syt e 00002

ZCNT=0 Q000 3

1033 CONT INUF . — . 00003

ZERC=Z2ERUO+] 00303

WR CAUF=Q 00003

LBACK=0 e e = e e e 4QQQ 3

L=C 9000 3

CALL GET.G( 1,MDODELLBITS.L) 00003

[ 06003

GO TO (1034,1060:1060,1050) ¢MODE 00003

C _ e 0000,

T THAECK FOR FILC - - [ LI oY

C 0000J

4030 CONTIMUS e e - .02QQ0.3

C 00003

CDELP=COSLP #L Q0003

= 00003

IF(ZERQe.E¢ 10) GO TO 1070 000023

SYCP 1034 . e _. ._0000y

(< - ) 00003

C PREMATURE EOL ODSTECTED 00003

c e el o oo L Q0004

C 00003

C ECL1I DEYECTED 0000J

< _——0000

1035 CgNT INES ) %%00003
CDELP=CIc L2+, — .0

=3 - 000D

IFIOTELPLSel ) CONSEC=CONSECH+!| 00003

o-L UNC. ASS IFIED

pen ¢




[P

UNCLASSIFIED
TF (CCNSEC=ZTIU8USTU00, 2000
C - 0000 3:
L EQL2 LCEXECIAL
Cc 0000].
1040 CONT INUE 00003.
s~ o —0000S:
STATUS =S 00003.
0000J.
S___G'U'TC’TUBO 00003
C 00003
L DRCBLEMS LRRO3LE NS 20003
c 00003
1050 STOP 1050 00003
< —00063
C LINE LENGTH CORRECT, EOL DETECTED PROPERLY: WKRITE OUTPJII LINE 8300;-
C 003
4 — 00003
COELP=COELP o, 00003
lataD ) 20003
C TLNNO stNNJ BF 00003
CONSEC=] 00003.
A= —00093>
TEMPROTRZF 00003:
CY REF=CTCOD 00003
=TEqP VU003
IF (MODEJ.ER.2) GO TO 1000 0000 3!
— L0 IO 3030 20003
Cc . 00003
C LINE TOO LONG OR NO MAYCH 00003
- 00003
1070 CONTINUE 00003!
WRITE= sFAL3S, 00003
C e Lo X Lo §
C L INE SMORT 0000 3¢
ld 00001
1080 CONTINLE 00003
IF{ «NOT.SYNC) GI TO 1090 00003
< —06663
C WRITE LAST GOOD LINS 00003
C 00003
WRITET2Y OTCRNO,PzUMAX , {CYBUFTY . CTYREF ) JITET 537 —O0003
SYNC=,FA_LSC, 00003
&0 IC 11120 040003
1090 CONT INUE 00003
C 00003
R AT e
C 00003
00 1100 =L, 60 . B o 00003
“TTIOD OYBUF(1.,J T orn-“b T T T 00003
WRITE(2) OTLNNO PELMAX + { OTBUF( 1,0TCOC)e1I=1,60) ggoos
e —— I Qa3
IF(STATUS «€Qe4) GO TO 1000 00003
SEARCH2,TRUE, 00003
—00003
C 00003
C END CF MESSAGSE 00003
T 00003
2000 CCNTINUE 00003
El £,2013 NSEC - 00003
2010 FORMAY (*0£ND OF MESSAGE DETECTED (*sI2.° EOL®*S5)?) 00003
C 00003
“€—REPORT—COMIREIFTHON-FEAETIRVv—ERROR—SENSTH VT FACFOR VO F—ERROR—RATFE—00003
C 00003
ERRA1:=FLOAT(‘RRCNT)/FLCAT(TCDEL) 00003
Sy [ o I TERKKATE Lo ]t JoTo e 1
2020 F‘OFMAT('O T'JTAL NUMBER CF CCDED BIYS = 1,18/ 00003
_— TATAL _NUMAER CE_CODED DATA BITS = ',.187 e QQC0Q3
L d 'orarm. NUMBER CF STUFFING BITS ='4]9/ 00004
* 0 TOTAL NUMBER OF INPUT LINES PROCE3SED = *o13¢ 00003
-+ 2-9-BHF—ERROR—RAFE Ay t-Av &) 90693
00003
CALL STATS(STATLINLNZT,,DIAG) 00003
CF3=FLTCAY TINCRCT V7 FLOATITCDED)D 0000%
CFAzFLOAT (PELMAX)#FLOAT{ INLNCT) Z/FLOAT(TCDATA) gggg;
WRITE(6420303) CF3,CFa 00004a
2030 FORMAT (*QCIVPRESSION FACTCR FOR G3 MACHINE (CF3) = ,F8,.,4/ 00004
> +-9-CINPRESSE ON-—FACTER—FOR—GO—MACHINE-tEF ety Byt )——————0000%
00004
CALL ERRVES (PEL BUF, OTBUF,PELMAX+ VRES» ERRCNT) gggg%
sSTOP 0000a

G-5 ' UNZ_ASSIFIZD




UNCLASS IFIED

[elileXe 3 1
SUBRCUTINE GETLG(LBITS.MOOE.\'RO.L) 000041
—_— IMALIC 1Y _INTEGER(A=Z . 00004}
Cedssese LABELEC COMMON IGJZB!T/ S8858 80 000041
c 00004
! 3 12 0060414
INTEGER 4ASK.COMASK LIBIT,LZBIT 080041
000041
e CUHNL'NIBJFFIFEL BOF(&€0, 2¥.COBUFU 240, 0000%]
OTBUF (6042) oSTFBUF(240), STAT(3)2)) 00004
—_ 2.2),C00 REQCTI(16) J)NPRZD(16)s  Q0024:
CTABLE(16) +CSTART (16 )eSTBUF(1728B)sSTRUN(1728) 00004
COMMCNIEAAY/ERRQRS(ZSOO) 00004:
00004,
COMMON/IVARIPELMAX.VRCS.EPHASE.CMPHAx.ERRMuDoLlNMAx.K 00004:
/PV AR/ IR W C P LT 000U0%:
. CDELCT.IN LCY.YCDATA.TCDELo:RRPNt.cRRLFF-ERRLIMo 00004:
n &WWM
INCOD ¢ INREF o CTCODsCTREF o TSTFBT 00004,
CCMMON/!CHAR/DD.I!.MM.TT.NN.YY 00006
. ' —000064¢:
LOGICAL SSARCHeDIAGSYNC oL SS»WRI TE s CHCCL s CNE 00004.
Ceos s st ssdtressusdssstssssss BEGIN PROGRAM $ 5855504605880 60ssesesd 00004.
h T 101014 9
NCCE=s 00004
c 00004.
C RETR IEVE NEXT BIT FROM COBUF 00004.
C 00004.
4+ 00— CONFHIME 00004
C 00004:¢
C ENCODE A NEw LINE IF NECESSARY 00004
C 0000 &«
IF(LACCEL P ELCDELCT) GO YO 200 00004«
1E(CDELCT=COELP+1) 120,190,180 00004
170 STOP 170 00004«

180 COANTINUS

ST FOUF e I 4O ST BUF v C DELPYEDELEF—EDELPHHI—————————————— 86664«

00004:

190 CONT INUE 00004«
CDELF=32- (CCELCT-CDELP) 00004.

e 00073&:

200 CCANTINUS 00004
oL DELP*L o1 ) 00004

L=l +1 00004:

1F (PCL)22 0,300,240 00004
9000«

240 CONT INUZ 00004
IF(ZCNT=10)3104260,340 00004

280  ZCNT=0 00003
GO 10O 100 00004

300 __ZCNI=ZCOdl e} 00004:
IFILSS) GO TO 380 00004

GO 10O 320 00004
—3T 0 CONT-INGS 00004
ZCNT=0 00004

320 contxuue 00004
ATKFI 00003

IF (POL ) 326.330.325 Q0004

32 00004

32s COthNUE 00004
CALL MI28(20L ¢ WRDBUF 4LPACK,1) 00004

- 0000%

IF (LPACK. LT.LBITS) GO T3 100 00004

WRC= 14 B(NRIAUF, 14 LPACK ) 00004
“MOCE =1 00003
RETURN 00004
00004

IF(LES) G50 TO 360 00004

LSS= TRUZ, 00004s
0000w

360 MOCE=) 00004
RE TURN 00004

—3%0 CONTING V0003
MO CE=2 009J4
SEYURN 00004

END 00004
SUBRCUTINE 3ENCOOG 00004
90009

IMPL ICIT I4TEGER(A=2) 00004
00004

< D000«

00004

UNC.ASSIFIED
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- . Y w4-PRLEL4 wgng
INTEGER MASK,COMASK (L1BIT,.LZBIY 00 §
CONMON/BUFF /PEL JUF (60,2 ) +COBUF(240), 00006§.
L OVBUF(60,2) s STFRUF(240) ¢ STAT(3000) . 00004;
CTYABLE(16) ¢CSTART(16)¢STBUF{1729) oSTRUN(1728) 00004«
COMMCN/ERAY /ERRORS (2%00) 00004
VU0 St
C 9000S¢
—CCMMONSFELLES/TERMMMPEIL LPELFIL . OYFIL L ERFIL 0000 5¢
C 00005¢<
Co338208 0308068030858 LABELLED COMMON VARIABLES $6855800888833828088808 00005t
< 2 00665
COMMONZI VAR /PELMAX ¢ VRE SsEPHA SE yCMPMAX sERRM0OD o LI NMAK 4K 00005«
COMMCN/PY ARZINLNND) OTULNNO JOTELW ¢ INELP ¢CDELP s ITELPoCD2-We 00005¢

' ] * L ] [ ] [ ] [ ] [ ]
L d ERRCNT ¢ INLNCT s CONSEC oLNNOBF » ZCNT s WRUBUF JLPACK 00095t
[ 3 1 RY 0000%
COMMON ZIC HAR/DDo 11y MM, TToNN,.YY 00005
COMMEN/LOGIC/SEARCHs DIAGsSYNCLSSe WRITE, CHCI . ¢ ONE 0000S
& —00005
INTEGER INDEX(16) 00005:
c 0000S
TR I IS TS STENVATTEVN IR TR ETRVIT HEGIN PRUGRAN FOevSIs s FFredvyuveey guuDS
C 0000S.
| of INITIALLZ:S VARl ABLES 00008
C 0000%)
COELCT =32 0000S.
—9909005i
CC S0 1=2.,240 0000 5:
COBUF(1)=0 00005.
=0 “guuUus:
50 CONTINUE 00005.
C. 0000%;
C READ INPUT PICTURS FILE 00005.
C 00005.
-~ —900051
REAC(1 +20=1209¢SRR=500) 00005.
* INLNMOJINELCTo(PSLBUF(I +INCCD) o1=1 460) 0000S5.
Y Y [ v o) DOV UD.
110 FORMAT {* INPUT LINE NOe =°,416) 00005.
- " a0} GO IC 100 00008
IFCINELCT LT LPELMAX ) CALL EXIT 00005.
INLNCT=INLNCT+ 00005.
< —00005-
C LCAD OLTPUT LINE NUMBER BUFFER 00005.
C 00005.
2T ILNND — OO0 S
IF ( SEARCH ) J TLNNO=LNNOBF 00005.
- 000405,
IF (INLNNOSLELLINMAX) GO TO 140 00005.
00005.
W RSO tS- —00005-
C 00005.
120 CONT INUS 000335-
_NCT.3T.07 STUP T0005
CC 120 I=1,¢ 00005¢
=0 0QQnsS
CALL CODZG(ET4ToeCDELCT CODATA) 00005.
130 CONT INUE 00005
S5—f-w-tvyry —90005
STFBUF(1)=CDBUF( 1) 0000S:
135 CCNTINUZ 00005
GO 10 400 00005
C 00005:
L  FIRSTY CF K LINES? - UV 20005
00005:
140 CONTINUE 00005:
£ —9069-5
C 00005¢
C CHE-O1 ME NS ONAL CODING 00005:
T WRITE ONE ZoCT D000 5¢
C 00005¢
N I=C - 0Q00S:
CALL CODEG( 67, T«COELCTLCDDATA) 00005
c 00005

——— SOt AR T

C 00005:
c TESY CCLCR OF FIRST ELEMENT 00005
T : 0000%"
"EFLIAA(PSLBUF(1+1HCOD)s101)eEQe0) GO TO 150 00005

, UNCLASSIFIED
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< ‘ vooUS

g FIRST A BMENT BLACK] ENCODE O0-LENGTH WHITE RUN %%g%z'.

CALL GCOILR(O0,+ 1+ COELCTYCDDATA) 0000S.

FOLARs2 0000S°

< CALCULATE RUN LENGTH AND ENCODE 00005"

- — 00005

oU00S:

RUA=x0 00005

AX 00005

PEL=]AB(IE_AUF( L+ INCOD el l)e) 00005:

IF(PEL £Q.POLAR) GO TO 180 00005

- H  €ODATAD —99666

IF(.NOT O IAG) GO TQ 170 00005

WRITE(68,160) RUNsPOLARCOELCTY +CDCATA 00005

{(318) oy0US!

170 CONYINUE Q0005

RUNx1 00005

COLARE NOD (POL AR®*2, 2) #1 00005

GO YC 200 000095

00005

RUNZRUN®L 00005

200 CONTINLE Q0005

° » «CODRAYA) ™ o000 S

IF («NOTeDIAS) GI TO 210 Q0005

- IA

GO YO 219 00005+

C Q0Q006:

———F O EIMENT L ONAL—CIDING- —09996-

C 00006

600 CONTINUS 00006.

T - [oeJeLeJe kTN

C WRITE CNE QL2 000006,
L.

=0 00006

CALL COOIG(E8,T,C DELCTLDDATA) 00000

< 0 -60000-

c INITIALY 2E ARRAY POINTERS 00006

C 000006

J=1 Q0006

o0 610 l'lolﬁ 00000

ono0s .

€10 CONTINLE 00006

00 700 I=21,PELMAX 000006

< —00006

[ PREDICY NZXT SLEMENT 000006

< B 00006

- [+ 612,813 20006

8311 STOP 611 00006

. _— 20006

PEL1=] AB( PSLBUF(1+INREF)+142) 00000.

PEL2=0 00006,

———t a2 eyt 2y I -t —————-o— e —— 60006

O T0 615 000086

CONTINWE 00006

1o INCIDY e 1I=1 .1} “0000s.

PELlSIGB(P:LBUF(IoINRcF)-I-l.J 000900.

o3d2=33) 20006,

615 CONT INUE 0Q006.

SPLl=FEL2¢ ) L 22006

IF(JS=1) 623,630,630 00006

C 00006

C ADC A STATE SENTRY T3 YASLE U000 6.

c 00006

002008

STEUF(J)= 00006.

STRUN(J) 00000

o~ —— 0006

JS=J 00006

JEJ+ 1 00006

E 0000G-

IFlPREDCT(Sgl)-EQ.IAB(PELBUF(I-INCOD)oI-l))ua TO 650 03206

Q0006.

GC TC 700 QU000.

650 connm.s 00006-

e PRINEIS )T IRUNEI S ot !

700 CONTINLE 00006

00006:

LINS “0G00%

00000:

0-8
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-1 1ej000004 -
CO 900 J= 1, JMAX 00006
L4} Q0006
CALL CODEGISTRUN(J ) +CTABLE(SP 1) .,COELCTCODATA) 00006:
IF(«NOT.DIAG) GO TO 800 00006
; —Se-3p-t—1t —0000¢
4 WRITE(O6,160) STRUN(J)eS+COELCT+CDDATA 00006!
f 800 CONTINLE 00006:
% — 210 CONTINUT v VOV I &
C 00006
€ SwlITCH CIADT £ REFERENCE LINES 0000 f:
i C 00006
TEMP=INRZF 00006
——e R AN E OO~ —09003 6
INCOOSTE 4P 00006
C 00006!
T BYY STUFFINS (INSERY OUNES) 00005
3 C 00006
; CALL STUFELACORUE,STERUE STIFRIT.COELCTY) 00008
’ C 00006
: (< SAVE LINE _ENGTH (DATA ¢ EOL) 00006
i <€ 90006
STAT(IMN.NCT)=CDOATA+CICS (1 68,1 ) 00006 \
C . 00006 L
4 T CRECK TOTYJ) LINT LENGTH U000 6 1
C 00006 K
e —EIL RCMOM AKX =L COEL CT=321) Q0006 *;
IF(FILL) 400,300,250 00006 {
Q0006. .
20006 2
250 CONTINL 00006 ;
COEBLCT=COELCYSFILL 00006
T oU0U0s
C ACCUMULATE STATISTICS AND ERRUOR CORRUPT 00006
c 00006
400 CONTINLE 00006. 2
IF(ERRMID «EQeNN) GO TO 390 00006
n 00006 .
3 c ERROR CORRUPT 00006
C 003906
0000%
! :nsxt-=an335(‘nnput) ERROFF-TCDEL 000006
0) 33 10 00006
lF(ERRBXI’.uY.CDELCT-JZ) GC TC 390 90006
E C 0026
G- RAG A N RA NI E— AP CID EO—LEINET—CHANGEAPPROPRIATFEOLF
C , 00N0?
. PIT=140(5TFPUF, ZRRBIT+32,1) 00007
=MODT3TT+1 2] J00T7Y
& CALL M12J0(BIT,STFBUF,ERRBIT+32,1) 00007
NTaEQRCNT &} . - 00002
C 00007
s C INCREMENT ZRROR L IST POINTER 00007
- 9000+
4 360 CONT INUS : 00007
3 ERRENT sERRANT ¢1 00007
T T IFTERRANT CECERRLTRY SU- YO 350 V0007
. c 00007
£ _  ERROE L1SY SXHAUSTSD 00007
< . 00307
ERRENT 2SRRPNT -1 00007
. PN 09007
370 FORMAT (*) ZRROR LIST EXMAUSTED AT'I1Cs*TH zRRUR:*/ 00007
¢ LAST ERRIR OCCURRED AT® I10,' AIT3°*) 90007
““'“"EFHHUUEWV o0007
C 00007
L _COMPLISE STATISTICS . . - S, . Q20007
00007
390 CONTINUE 1 [ 00007
—06067
TCCATAaTCOAT A*COCATA 00007
TSTFaTsTSTFOTeSTESLT 0007
G WRITETS, 1507 INLRCT, COCATA . 00007
1 (4 00003
1 ( N0OT.J1AG) GO IO A60 0Qa0;
CDELW= (COEL CT ¢32=-1)/32 00007
WRITE(6.,450) (CDBUF{1) o!ﬂl .CDELU) 00007
3 v iy COECY) —00967
4850 FCRMAT(6212) 0000°
WRITE(6,443) STFALTY 000075
37 DNES INVSERTYEDY) 0000
460 CONTINLE 00007
0-9 UNCLASSIFIED
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RETORN Qquuoar:
4 00007:
[ 00007,
CALL EXIT 00007:
. 00007¢
90003«
c SUBROUTINE COOEG(LENSTABLE CDELCTCDDATA) 8888;‘
. '
TINTEGERTA=ZV il
CODMCN/BUFFIP-LaJF(bo.z).CDBUF(ZQO)o 00007«
QIBUE(AD.2) .STFBUF(240) 00007¢
COMMCNIHJFF/CODE(3o92.2).CODst3oea.6).P EDCT(16) eNPRZD(16)» 00007¢
CTABLE(16) o CSTART{36),STBUF(1728),STRUN(1728) 0000 7«
LCGICAL PREFIX 00007
C 00007
CEUT TR TTETR ¢T38 03T EFFTTTEETINER BEGIN PROGRAN S5 SIFs ¥ t
C 00007
LELEN QaQQ e
TsTAGLE 00007
PREF IX3.F AL SE 00007:
v& ©000-0-%
1 STCP 1 00007
-] CONTXVUE . Q0037
©O YO —00007i
lF(L.G -JJ.AND.Y.GE 3) GC TO S00 00007
00007
CALL nxzs(CODS(J.L.T).CDBUF.CDELCT#I.CCDS(I.L-T)) 00007
COSLCT=COA.CTHCIDS(1+sL T} 0030 7t
CODATASCODA TA+CODS(L Lo T) 00007
IF { +NOTePREFIX) RSETURN 00007
d ) (] * Q0U07.
COBLCT=COELCT+1] 00007:
1ATASLY 00002
RE TURN 00007
100 CONT INUS 00007
0600+
IF(T4EQe2) GO T3 110 00007
LENGTH=L 00007
L=C& ~00007
PREF IXZ ¢ TRUE o 00007
GO _IC 10 Q0007
110 CONTINUZ 00007
LENGT M= 00007
et -90660F
PREF IX2eTRJIS, Q0307
G0 YO )0 00007
{20 TONYINLS 00007
L=65 00007
G0 _IC 10 00007
S00 CONTINUS QQQQ7?
LENGTH=L 00007

+t=33
PREF IX=oTRUE » 00007
GO 1C 10 00007
C 00007
C WRITE E0L 00007
C. 00007
600 CONT INUE 00007
T=1 00007
10~ 96093
[ 00007
SUBROUtINE CN=GER(!NDEXoCOLCR.SYATUS.L) ggggg
Cessstsd LABELSD COWﬂJN IGJZBIT/ [ EE2 2 E 1] 00008
[ -00008
COMMON /7432R1IT/VMASC{32),COMASK(32) ,LIRIT(32) oL LB]X T(JI2) 00008
INTEGER 4ASK,COUASK,.LIBIT,LZDLIT 00003
¢ —0090e
00003

COVMMCN/BY FF/PELIUF(60,2),COBUF(240),
. QTHUF (6042 ) o STFBUF(290) ¢ STAT (323))

00008

‘ A c(Je . * [331-0 » sNHRZ I .

* CTABLE(16) s CSTART (16 ) ¢STBUF(1T28),5TRUN(1728) 00008
= a0l QQQR08

00008

00003

CER Rt s 2t btk FILE DEFINITIONS 25822520056 08020082
c

e COMMONP AL S I SR T L P A LT PR AT O - L v E R

0008

C
S908098 3000 0ennennses LADBSLLED COMVON VARIABLES ¢¢6e230¢008082¢32488328 00005

COMMCN/IVAR/PSLMAX ¢ VRES s EPHASE

sCNPNAX L ERRMODsL INMAX o K

00003
0000¢&

@-10

bbb s -

soakflis 4w 'w

UNCLASSIFIED
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) L ] [ ] ] L ] L ] [ .
. COELCT o INELCT o TCDAT Ao TCOEL o ERRAPNT o ERRUFFo ZRRLIM o 000081
INCODs INREF,OTCOD+OTREF + TSTFB T 000082
® COMMEN/ICHARI DG Tl N TT ooy 00008;
LCGICAL SZARCH,DIAGsSYNCoLSSsWRITE CHCOL »ONE 00008:
00008:
< 00008:
C  BEGIN CECODE LOOP: RETRIGVE NEXT CODE WORD LENGTH (L) 00008:
c o 000086
—1000—CONT-INYE
L=0 00008
WwR 0B UF =0 00008
€]
1002 LENBI TaCJDE (1 +1NDEX ¢COLCR) 00008
CALL G 3 s al )
IF(CIAG) WRITE(6:1003) LENBIToMODEsLBITS,L 00008.
1003 FORMAT (21 €0 2841 6) 00008:
STOP 1040 00008:
1040 CONT INUE 00008«
— Y TLBITS: Tu; CIDETY; TROEX; COCORTT GO YO~ TTO0
c 00008¢
£ NO MATCMZ ADVANCE CINE wORD INOFX VIA DECODE TAIEAD 00004«
3 00008.
INDEX= C) DE( 2o INDEX,COLOR ) 0009 8¢
I1F (CODE( 1+ INDEXoCOLOR) +EQsLENBIT) GO TG 1040 00008«
C 0000 8.
T CODE WORD LONGERY FRUN THE TCP
c 000 08:
G IC 13)2 ﬂﬂﬂﬂa_
C 00008:¢
C  MATCF FTUND 00008
1100 CONT INUZ 00008:
COELP=CD= L2 +L 00008
C 00Tl
C NCT #N EOL 00008:
C 00008,
c 00006
€ TEST FOR MAKE UP OR TERAINATING COCE' 00003
< 00003
RUNL EN=IN03X= | 00003
IF (INDEX e 6= e65) RUNLEN=( INDEX =64 ) 864 00003
WNLEN< 20,0V GJ YO T160 o003
IF(CCLCReZdel ) 50 TO 1155 00005
IE(ALMLES a1l Ta0) STINP 11900 —_ 00008
c 00008
C  ADD BLACK RUN TQ JUTPUT EUFFER. 00008
- DC 1150 I =1 RUNLEN 00008
CALL MI23(CCLOR=1+0TBUF(1+CTCCO) sCTELP 1) 00006
=CT-L'* V0003
xstcrcL:-n.cr.chwa) GO TC 1180 00008
00008
GG TG 1160 0000 8
c 00005
€A DO FF-E—AUN—TF- DI Y F—BUEFE ER— B ¥ DEFALEF)
c 00008
1155 CONTINWE 00005
2L PRUONLCEN VU0 U3
. IF (GTELP=-T.GT+PELAAX) GC TC 1180 , 00008
o Y . 1-1.1-
C OUTPUT LINE LESS THAN OR EGUAL TO MAX SPECIFIED 00008
c ) 00008
— 60— EONTINUE
IF (INDEXoLT +65) GO TO 1170 00008
INCZ X= 1 0000€
——QT T 1050
c ) . . 00008
00004
1170 CONTINUE 00003
STATLS=! 00008
TURN 00008
90003
00003

C RUN ADDED UNTIL PILVAX EXCEZDEO! LINE TCC LONG (2)
L

G-11 UNCLASSIFIED
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T T oo00vU
1180 CONTINUE . 000090
o1 B} 450 - 000090
1488 FOFMAY(OZ!O) 000090
STATLS=2 000090
—0060690
C 000090
€ * NO MATCH FJUNDO IN CODE TABLE (3) 000090
< - 000050
1190 COANTINUE 00009C
i 000091
KRETURN 000091

C L . 000091

€A —Eot—DEFECFEI ) — 06009t
. : 000091

1200 CONTINUE 000091
0000 Y]

RE TURN 000091

[ o 000061

c ECL2 DETECTED (5) 000091

C 00009¢c

s —00009¢
STATLS=S 00009:
ﬁEl’URN . 00009c¢
00009z
SUBROU11Vc 1!06=R(XND:X.CCLCR.STATUS.L) 00009
INEL ICIT INTEGER(A=~2 000082
Cesssses LABELZD CTVMON 1632817/ SsERESE . 00009:
4 . 000039c
- = % —00009:
INTEGER YA3KCOMASK LIBIT,LZBIT 00009
[ 4 00009
(2307 O0009: .
orauFteo.Z).srrsuF(zao). STAT(3000) 00009: ,
PRZDIY /Y . 00009 ;
CTABLE(16) CSTART(16) +STBUF(1723) +5TRUN(1728) 00009: !
CC”M(NIERAY/ERRDRS( 2500) 00009:
. Q0Q09:

z COMMCN/FILES/TERM LPFILsPELF IL, OTFIL « ERFIL 00009:.

00009«

CESSE% ¢S 08 06905 sesd sk LABELLED COMMON VARIABLES *5$5%555 550802828 %& 00009«

c 00009
COMMCN/ZIVAR/PSELMA X s VRESEPHA SE CMPMAX JERRNVID oL I NMAX oK 00009
COMMCN/PV AR/ IN_CNND s CTLNNOS OTELW o INELP o COELP o ITZLP eI Wy 00009¢«

- COELETYINELET+ FEOATAYFEOEL T ERFPNTyERROEFreRIM 30609
* ERRCNT» INLNCT+CONSEC oL INOBF 3 ZCNT s WROBUF oLPACK 00009«
% INCOD- !NR:F. CTCDD.O‘IREF'TSTFBT 00009
o VY 00009,
CONMCN/LJGICISEARCH.DIAG-SYNC.LSS.WRIYE.CHCQ..JN: 00009
11IE +CHCOL oCNE 00009

INTEGER aTCNT( 16) 00009

C . 0Q009

COPE- oSO PP e PSP PP Pt P e ettt t—IEGHPROGRAM—FGEIGICEIEES F S OC SNt Pee ¢S oe S te00 009

(< 00009 ;

C INITIALIZE 00009 !

< : 00009. ;
D0 100 1=1,16 00009

Q 0000G: ]
100 CONTINVUE 00009

c _ 0000S .

0000wy PELMAN— —06609

C 0000

[« FIND STATE OF NEXT JREDICTED PEL 000073

< 00005
IF(P-1) 611,612,613 00006

13 Q000%

612 CONTINUE 00009

PELI=] B(OTHUF( 1+JTREF) oP +2) 00009%

- —00009

CALL MI23 (PEL]L +PEL2 32=242) 00009

GO 70 614 00005

— 0000

PEL2=] B(NTBUF( 1+ITCOD ) oP=1,1) 00009

=1.3) 0000

CALL MI23(PELL sPZL2 9323 43) . 00009

618 CONT INUZ 00009%

et —— —0000Y

00005

F(ST P NZe 70 118S 00009

= = 000

INCEX=CSTART(SP1) 0000 :
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T YU00Y
€ BEGIN DECJ)Z LOOP: RETRIEVE NEXT CCDE WwORD LSNGTH (L) 00009
c 00009

1000 CONTINUZ 00009

L=Q 00009

90009

LPACK=0 00009

1002 LENAIT=CIOS(1s INDEXT) 00009

. CALL GETLGULENDIT, YODE,LBITS,.L] DUOOY
IF(DIAG) WRITE(641003) LENBI T MODE 4LBITS,L 00009

216842126 158) 00009

GO YO (1080,1200,1205,1190), NODE 00009

STOP 1040 00009

IF(LBI TS4EQ.CIDS( 3+ INDEX.T)) GO TO 1100 0000

00009

T NU VATCH? ADVANTCE CTUDE WURD TRDEX VIA UECOUE TVHREAD oU00Y

c 00009

211 00010

IFCINDEXe GZ e 674 ANDs Toa2Qe ) GO TC 1190 00010

IF ( INDEX 4 35 ¢664AND<T.SQe2) GO TO 1190 00010
IF(CODS(1 + INDEXeT)+EQ.LENBIT) GO TO 1040 00010

< 00010

T CUDE WORD TURGE=RY FROW YTRE TCP = OOUTU

c 0001 0

G0 IC. 1Q22 Q20010

c 00010

C MATCF FOUND 00010

€ —00019

1100 CONY INUE 00010

CDELP=COELP+L 000} 0

T e 1010 @)

C NOT AN EOL 00010

[ ol 00010

RUN= IN C£X 00010

GC TC (lllO.llZO.IlJO.lIJO.llJO-llJO).Y 00010

e -000-t6

c 1 -2 3 . s 6 00010

c 0001¢

STCP 1100 00010

1110 CONT INUS 0001¢
IELINDEX.FElJHA) GD IO 1140 200 10

IFCINDEX oE2 +65) RUNIPELMAXS L 0001C

GO TC 1150 0001 ¢

06016

IF (INDEX.EQ«65) GO TO 1140 0001C

GO 10 1150 _ e 0001¢

NUE —0001C

IF(IND‘X.EJ.JJD GO TO 1140 0001<

GO _I0_ 1135 - Q0210

1140 CONTINUE 0001¢

L=0 0001 ¢

"R A0 L

LPACK=C 0001 ¢

LENSIT=11 0021¢

. CATL GETLGULENBIT ., MUDE,LBIY O00IC
IF(DJAG) WRITZ(6+,1003) LENBXY.MODE-LBITS.L gggl¢

4541200,120%, 11903, M0DE 1C

STOP 1145 000 1¢

‘ 1185 CONTINUS 0001)¢
i = €061~
RUN=LBITS 0001 ¢

‘ 1150 CONT INUE 0001 ¢
: i ] TVOUT
| 1155 CONTINUE 00014
j Er__,_JEJSTCNt(spr:LJ.Lxso,1150.ans_-_“ S gggnc
i 1C
E C  INCORRECT PRZJICTION 0001+<
< A 000

1160 CONTINUE 0001¢
IF(NPR=D(SP1)) 1161+1163,1162 0001 ¢

: TTOP 1161 2101 3 XS
b 1162 CALL MI23(1,0TBUF(1,0TCOD)+0OTELP1) 0001¢
1163 SICNT(SP 00015

GO TO 1170 0001«

0001 ¢

C——CERRECT—PREDT-ECFHOIN 9004+

' 0001¢

1165 CONTINUE L 0001«

£ T IFIPREDCT(SPIIY TUST,ITSE, 1187 VOO
1167 CALL MI28(1,0TBUF(1:0TCOD)sOTELP 1) 0001¢

JUNC.ASSIFIED
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"lll-nl-!m-wvwl ‘“ — e r— i D
by
ﬁ B
i
L UNCLASSIFIED
“YYEE SYCNTUSPL ) aSTCRY (SPII=T S 1} ¥
1170 OTELP=QTILP+ L 000106
-2000 CONTINUS - Q00106
1F (D{AG) WRITE(6.1185) (CTBUF(].CTCOD)+1I=1,60) 000106
1185 FORMAT(6Z10) 000106
< —0001-06
€ CHECK FOR 3IRRORS 000107
‘ c __ o 000107
1 T OO TI7Y¥ 151,18 000107
4 lF(STCNT(l)oNE.O.AND~STCNY(l)cNEol) GO TO 1190 000107
1 _ Q00147
STATUS= | 000107
RETURN 0001 07
- <
C NO MATCH FIUND IN CODE TABLE (3) 000107
) 000107
E - Qo008
ST ATUS =3 0001 08
EE YUEN Q0014Qr
) < 000108
4 C ECL1 OETECTED (4) 0001 0¢
-— —006-+0€
1200 CONT INUE 0001 0¢
STATLS =4 0001 Q¢
RETURN — — - V0O T06
0001 0€
£ EQL2 DJETIECY=D (S8) __QQo010y
000105
1205 CONTINUE 000105
SFATESwS 060195
RETURN 0001 0%
ENO 0001 0¢
STH, v CY,CODATAT — - 00010%
d 0001 0+
IMELICIT INIEGER(A=2) 0003149
COMMON/AJ FF/PELIJF (604 2) s COBUF(240), 0001 0S
OTBUF(60,2 )y STFBUF({240)s STAT(3000) ) 000111
CTABLE(16) +CSTART(16)sSTBUF(1728)s STRUN(A728) 0001 1¢
* ComMMCN £ AY ZERRORS( 2500 0001 1¢

JOOT T

-
CESeE 82020080080 eetsssstsssss BEGIN PRCGRAM #sssssssssssxtesstssssnse 00011

] P . —— . R0031L
C INITIALT 2SS MAKS UP CODEs MAKE UP CCDE LENGTH 00011
! C . 0001 1.
ettt
: MLENG=0 00011
‘ (o 000111
T CHECTK INRUTS —O00T11
d 00011
IE(POL AR L T o]l «ORWIDLARCGTL2) CALL EXIL. Qo011
c IF(LENGTH eLT ¢ 0e IR LENGTHGT «1728) CALL EXIT gggll
1t
—— PN Tt S o T 00— Tt —000t+1t
C 00011
C CAhCL&ATE 4AL € HP CIDE INDEXy CODEe LENGTH 00J11
] 14 : 00011.
< 00011.
INCEXRLS 4GT M/ 642648 000431.
MCODE=COIS( 3,INDEX ¢ POLAR) 00011.
ML ENGE=CIJIE( 14 INDEX s POLAR) 00011.
= » —-0001+-
CDELCT=COELCTHMLENG 90011
COCATA=CODATA+ULENG 00011
oo0T1
< CALCULATE TEIIMINATING CODE INDEX, CODE, LENGTH 00011.
L AND ACD TO. CODE L INE 00011
00011.
10 CONT INUE 00011.
Pty G-t 0001+t
TCODEaCIIEL Io INDE Xo POLAR) 00011,
TLENG=COOE(1, INCEX.POLAR) 00011.
= s COELCTHFI,TCENG) 00011
COELCT =COELCT +TLENG 00011
_— ——Qaall
00011.
RETURN 00011
-0
SUBROUTINE STUFFI(CDBUF.STFBUF ,STFRIT,.COELCT) 00011
ME T _IITEGER(A- » 00011
- N 2 . (280) 00011
i Contdsees LABEAL:0 COMMON 7/ G3281T/ sesssex 00011
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COMMON /3 3281 T/MASK(32) ,COMASK(32) oLIBIT(32) 4L 2B1IT(32) 000113¢ ;
. BIX L 281T L004.3.4
00011«
C 00011
NS A A-F-0—0- 4
C 0001 1¢
DO S0 Im2,240 000113¢
- QUUIT!
S0 CONTINWE 00011¢
LLCNIXD 0000 1°
[=32¢1 013 ! 00013
J= 1 00011
——— G VAUt e e LTt .
C 0001 1¢
C PICK UP BDL 00011¢
T 129
LSS=148(C0OBUF(2)9s1.13) 00011
2)elal3) 000311¢
100 CONTINVE ) Q001 1¢
POL=148(COBUR, 141) 00011¢
- . aaza
| LICNT=L ICNTe} 0001 1¢
‘ G0 TO 150 0001 1¢
y TI0 CONTINC TUUTI
LICNT=0 00011°
CALL MI23(237 JSTEXMIE. 111 00011
150 CCNTYINUS 00911
13101 00011°
et -—0001+
IF(LICNT LZe9) GO TO 200 00011°
CALL MIZ23 (4 oSTFIUFL Jel) 00011
CTICHT=0 OOUTT.
J= Jel 00011"
c 00011
C TEST IF FINISHED 00011
Cc 00011
200 —CONFINUE 96011~
IF(lelZaCRZELCT) 3D TO 100 0001 1.
STF3IT=J=-1~-CDSLCTY 00011
COELCTr=J-1 Q00TIT
RE TURY 00011
enp 00011}
BL (CK CAT A 00011,
c 00011
P P ESER A —-600+t
Cttt‘t‘tttttt#tt‘ttttttt FILE DEFINITIOMS ¢5¢5353888 08088858 %k 00011
Q0011
& ‘tUHWUN?FIE' S7TERVN, LPFILPELFILZUTFIL,ERFTIL gg%rT
11
______LQMALNJBJELJB;LJUELﬁﬂ;2L;C&aUEL2&DL. _0001)
OTBUF(5042)sSTFBUF(240)e STAT(3000) 0001}
COWWONA4UF=/CGD-(3.92;2).CCD$(3.68.6).FRED 16)+sNPRED(16), 00011
CCNMCN/E&AV/’:ZRRJRS(ZSOO) 00012

Cessssotsonttstesntpsis LABELLED COMMON VARIABLES $¢sssescssstrs st dsssss 00012
T

(141392

N COVNCN/I VAR/PELMAX s VRE SnEPHAS~oC“PMAXoERFMOD-LlNMAX.K 00012
— COMMON /3 Y AR ZINLNNI L T TL

. COELCT, . - lCToTCCA?AoTCCELo‘NRPNTQGRRbFF.‘RRLIW' 00012

- ERQCNT- INC L TeCONSEC oL NNCBF ¢ ZUNT o ROBUF s LPACK, Qo012

—— ~INEBS T INRS Ay OFCOvOFREFY FSFFEF -006+2

COMMON/ZICHAR/ZDD 411 s MM TT oNNoYY 00012

COMMON/LI GIC/SZARCHIDIAGs SYNCoLSSeWRI TE o CHCOL o ONG. 00012

>CAl ’ » . » WRITE . CRCOL,ONE : [*]eX¢ 2 P

C . 00012

—_— —  LATA PREJCT/04 14041608 30lela0es04043008a00ds/ Q0012

DATA NPRZD /10091001 00904001 91 9120041404140/ 00012

CATA CTA3LT/ 103026696060 5¢69605,89E€9624846342/ 00012

2 9096t

C 00012
CATA TENAJLPFILWPILFILsOTFILLWERFIL/ Sy €142 3/ 00012
BRTRLAR I AZAL MR S MAAS MM LN 48 4 V00T

DATA P 4AX ,VRE So-PHASE.CMPMAX.ERRMOD.L!NMAX/I 7280200096 :'T* 43000700012

DAXA K222 00012

CATA CIAG/ZW.FALSE o/ 00012

C ~ 00012
DAT A CIIZ( 1, 2+ 1) CODE( 24 20 1)+CODE(3s 20107 64 $0420007/ QQote

ATA CQgE(l' 391 ) oCIADE(2 s 3+1)9CCOE(Iy  391)/ 4y 49200077 00012

= n )o»UU ‘2 3. 1V ,CODE( I “s1)7 & 5+200087 00012

DAYA COpE(L, 501)0COD=(20 5.1);C005(3. Seld/ 4y 6,20008/ 00012
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TXYA TOOE
DAY A C:J:(\o
DATA COOE

18 -
DATA CQIDE( 1,
DATA QQUE(L.

OAT A COOE( L,

DATA CODE(1.,
DATA CIDEL 1.~

El'l,
DATA COJE(1.

7+ 11 +CODEX 24
a0s(2

9+1)+COCE(2,
101 )+CODE( 2y

12¢1)eCODEL 2,
1361 ) eCOOE(2

T8 1Y, CQUEY 2,
151 )CO0E(2,

OATA CIIE(L, l7¢l)oCDDE(20
DATA CIJIE(1s 1841) +CIDE(2,
DATA COOE(le 201 ),CIDE(2,
DATA CIJE(1le _2141)+COCE(2,

CODE(L+ 22T Y,CIDET S,
DATA CQJE(I. 230!)¢CODE(2-
DATA CIOE(L e 25¢1 ) ¢CIDE(2
DATA QIOEl( 1. 26, l,'CODE(Z'

DATA CIIE( 1,
DAT A COJ:(1,

(1%
DATA €I 1,

OATA COVOE( t,
DATA CODE(L o

DATA CONE(L,

DATA CAOE(Lle 3741 )sCODE(29 3741 )1+CCOE(3e 3701/ 8o
“OKTK CIDET . . .
391).CODE(2,
AQel} oL

Te
DATA COJE(1.
DATA €03Z(1s.
DATA COJ=(t,
DATA CIJIE(1,

DATA COJE(1L,
_DATA CIDE(

DATA CﬂdE}l
(1

OAT A CIDE( 1,

DATA CAAELL s Sheld

DATA CQIOE( 1,
DATA CIOOE(L,

DATA CODE(1,

2841) ,CIDE(2,
29-\).CDDE(20
8

Jlol)-CODE(Zo

7+1) +CODE( 3,
s1).CODE(3a

Q1) +CODE(3,
10, 1), CODE( 3,

12+1)+CODE(3,
13,1 )eCCOE(I,

¥, TV WCODE(3s T

lSol)-CODE(J-

171)+CODE( 3y
18:1):CCOE(I,

20%1 3o CODE( 3
21 1) sCODE(]

22+ Ty CODET I,
2341 )¢eCCOE(3»
2. 2821027 T4 25

25¢1 )e CCOE(J
26, 1) sCCDE(J»

2841 ) CCDE(I,
29+ 1)eCODE( 3»
30 TY+CODE(TY,
31,1),CODE( 3,
~32.11).
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8+Z9000E/
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Peld/ S0 30,2001/
100337 Se 11,20014/

12+207 S» 65420008/
IJQI)/ 00 14420008/

.
16.20034/

18+2Z002A/
18+1)/ O6¢ 19.200286/

204407 Ty 21,2000C/
2Lel)/ 7o 22,20008/

2 A7 T 23,200
2301)7 7e 24,20003/
220004

. E T
Teld/ 4o

lS.l)/ bv
AT7el1) 7 64

3Jol)oCOOE(£- 33.,1)4CODE(3s 33412/ 8, d8,2000B/

Ja,1 )+CADEL( 2
3601)CODE( 2,

41,1),CODE( 2,
32410 +CODE(2,

44,41 ),C0O0EC(2,

454 1) +CODE( 2,
55-[, TIDET 2,

49,1 ) «CODE(2 »
50,1)oCIOE(2,

5341),CODE( 2,

, 54,1y, CIOE(Z, 5

34+ 1)e CODE( I,
36, 1)4CODE(3,

oT2:
00012,
00012,
0001 2.
0001 2.

00012.
00012.
ouv12:
00012.

00012.
[+1:1: 3 "2

00012
00212
2143 &
Q0012

4 00012

C5+1)/ 7Te 26420028/ 00012
2001}/ 7 2720028/ 00012
x 00012
2del )/ Te.29020024/ Q0012
290807 70 05420018/ 00012
30,137 B¢ 31 ,2Z00027 7 0O012
Jlel)/7 8s 32420003/ 00012
CODRE{3a 322117 He 33:7003A7 . ,.,,.,ggg_ilf
38s 1) 7 8B I5e20012/ oQo1l12:
360107 80 37,20014/ 00032
38,200157 00012

WCODE(3,

39:1)-CDDE(J-

J8eTY /7 6v IFHZOOILT 00v12

3Feld/ &8s 40,20017/ 00012
al)aCODE(3 s 3idelds s 61 ,,200287 QagQl12

B4101)¢CODE(3s QL0 1)/ e 42,20029/ 00012

424,11 +CO0E(3, 4241)7 By 93,2002A/ 00012
Q4,1 Yo COCELIe 3301 )/ Od¢ 45+2002C/ 00012

4501) yCODE(3 0 051[)/ boAchZOOZD/mvﬂh o012

y, 45¢ T), CODETIe 46 1Y 7 S0 @7,200037 1] 3 P
QK’OCDDE(Z. 4741)eCCDE(I ‘7ol./ oe 43,200057 00012
ABes 13 CODEL2s. 4341)4CONE(Ia. SBal)/ 8s 49,Z000A7 ___ . QQO12
49 +1 )¢ CCOE(3e 99012)7 8s 5020008/ 00012

SO0s1) yCCDE(Ie 500s1)/ 8 51 420052/ 00012

Stv+ i Iv— 52 v 2005300012

5241) ¢CIDE(29 5201 ) ¢CODE(I e 9221137 Be 53420054/ 00012
539 1)sCODE(3s S3s1)/ 8e 54920055/ 00012

31T, CODCTI 53,137 B, 535,20024%7 00012
55.!)'CODE(30 SHel)/ 8o 53020025/ 00012

5S¢ 1) CODE( 2y

TOATA CIDE( T, §2, 1T, CODE |

DAYA CIODE(1 .,
DAT A COVE(L,.

DATA COJDE(1l,
DATA CIDE( 1,

DATA CIIE( L4
_OATA COQE

DATA CIOE( 1,
~BATA-

DATA CIOI(te
DATA_COIS(1,
SAYA T

DATA CJJL(I.

DATA CDJE(I.
DATA CDOE(L»
A TR—EPI Tty
DATA COO<(1.
DATA _COIOELL e

+CODEL2, 5641 3sCODE{3es Sbells Hse S57.200584 . . 00012
S7¢1)4CODE(2s S57¢1) ¢CODE(3 e S57eld/7 Hs 58,20059/7 00912
SB8el }sCIDE{2y» S584+1)sCODE(Ie H8s 1)/ & S9+2 Q0SA/ 00012
606 1)eCODE(2¢ 6001)CADE(3s 6Us 1)/ be 0Ol Z2004A/ 00012
DATA CODF (L, Glol)oCODE(Z- blcl)oCCDE(Jv Olel)d/ He 6220048/ 0001
» o177 6 63 o000T
GJQI,OCDDE(Zv 63'I)QCODE(3' 6Je1)/ Bs 04,0033/ 0001
658 1) aCO0C(26 6A1LCONE(Re Aol )/ B 62,7003647 . 0002
6SsL)eCODE(2e 65,1)eCODE(3e 059s1)7 50 604200187 0001
DATA CIJIE(1s 66+1),CODE(2, g?ol)oCCDE(JQ Sbel )/ De 57,20012/ 000[5
—PAFA—EI v O T v EO O E By :

6841 ) s CODE(2e 68s1)sCOCE(3s 6812/ 79 30020037/ 0001
69"":005(2' 690[’0C00¢(J. 592%)/ Bo L 4200367 ODOlg
7lol’0CQDE(2. 7\.1’;CCDE‘3. Tl et )/ 6- 7242000647 Q0012
oLODEL 2e 2221 0eCO0EL3 4 2200/ Be 24,2Q00657 . _ Q0012
OATA COJE(1e 7301 )eCODE(29 7391)eCODE(3s 73¢14)/ 8¢ 74020068/ 00012
T3e1)eCODEC2¢ 7441) COOE(3Is 7441)7 8¢ 75.20067/ 00012
76e1) «CODE(2s 7691 )eCODE(3e 760127 99 77, 200CD/ 00012
7791 )sCODEC20 T7743)eCODELIs 779 4)/ 9o_T734200D2/ __ 99012

Te1¥ T . [ . . . Sy 7322Z00D37
7961 )eCIDE( 20 79¢1)CODE(3Is 79¢1)/ e S0.Z0004/ QQ0tL 3
8001)eCIDEL(2, 804134 CO0E(3s B}l S BLlaZ00DSs | [sT+ 148 UK}
Blel)eCODE(2s BLo1l) oCODE(3 s 319127 9 824200067/ 00013
82¢1)¢CIDE(2s B201)eCOCE(3s 920107 Yo 83920007/ Q0013
~FIvtivC Fet v ECOE S v vt-rr 1+3
B84.1)eCIODE(2¢ BAs1)eCODE(3 e B8asl) /7 9 85020009/ Q0013
AS,1 OCE(2¢ 8S5S+1)1eCODE(3y BSel)/ 9 80eZO0DA/ Q0013
o 17, ETZ, <LV CAOETI, 3641V 7 5, 8752 13
9741)sCIDE(2¢ 87+ 1)eCODE(3s 3701 )/ Ys 8B0,20098/7 00013
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DATA CWE(L,
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OATA CJDOE( 1,
DATA QDE( 1,

T 3 .
89+ 1),CIDE( 2,
9l 1) ,SIDE(2,

DATA CIOOE(ls 9241)4CODE(2,

DATA COOE(1,
DATA COOZ(1.,

OATA CODE(1,
DAT A CDOE(
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(

DATA CJ)

DATA CODC
D ATA C3DE(

DATA CO):(

DATA CJOE(1»
DATA QOZ( 1,

DATA COJE( 1,
DAT A CDOOS(1,

’
DATA CJOE( 1,
=

DATA CIDE( 1,
DATA COD=(1s

DAT A CDI:E( 1,

1
le
1
1
1
1

20¢2) e CIDE( 2,
3e2) s CIRE(2,

' K )
Se2) ¢ CODE (2,

7¢2)+CODE(2,
842) +CODE(2,

0+2)+CODE(2,
l.2).CJDE(2.

3 Z).CJDE(Z-

Z)oCODE(Z.
) +CODE( 2,

) »CODE(2
)+ CIDE( 2,

2
2
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8
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1
3
4.4
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1
1
1
1
1
1
2
2
2
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89¢1)sCODE( 3¢ 39¢1)/ 99 71 +2009A/
91 +1) yCODE(3s 3110/ 9¢ 32,20098/

92+ 1)eCODE(JI

2¢2)+CODE( 3
392)9CCDE(3,

227 » 0
S¢2)e CODE( 3y

T4 2)+CODE( 3
8¢2)+CCDE(3s

10+42)+CODE(3

920107130

2¢2)/ 3o
Je2)d/ 2¢

Y .
Se2)/ 30

Te2)/ 4
8¢2)/ S'

10e2)/7 6o

1142)+CODE(3 e 1142)/ 7,
»2)s . . [
L1342)+CCOE(3 e 1342)7 7,

1S5¢2)sCCDE(3s 1502)7 8
1642) yCODE( 39 16420/ 9

1842)CCDE(3 s 18+2)710
19¢2)+CODE(3Is 19¢2)710

. . . . .
21s2)9sCODE(3s 21e2) /711,

23+2) +CODE(3 6 23420711
244 2)9 CODE( 3y 2442) /110

26+ 2)4CODE(3s 2642) /11

DATA CIDZ(le 2742)+COCE(29 27+2)eCCOE(3e 2742)/7120

c(Te s2Vel .
OATA CODZ(1ls 29,42).,CIDE(2,

DATA COOZ(1,

3142),CODE( 2y

* i ] L ]
29+ 2).COCE( 3,
31+2),CODE( 3

. .
29-?)/!20
3le2) /712

DATA COJE(1s 3242) oCIDE(2,

DATA CIDZ(1s 3442) 4CIDE(2,
DATA CIDZ(1s 35,2),CODE(2,

32+2)+CCDE(3s 3242)/12,

3442)s CODE(3s 3802)712»
35e2) +CODE(I s 3542) /7120

= L]
DATA CJIIZ( 1,

DATA CIJE( 1,

DATA COIE( 1,
DAT A COJ:(I.
DATA CIDE(
DATA IE(
JlAIA>CQJ.i
DATA CJJE(
CATA =

(

i}k+k
DATA COOE
DATA CIOE(
DAVA CJOCS

le
le
1
|
DATA CODZ(1

"
L
.
L]

L] e LJA0C Do s2Js C 3 r IOy .
3742) +CIOE(24 3742)4CCDE(3» 37.?)/1?-
DATA CIUOE(1s 3942)+CODE(2s 3942)sCODE(Is 3I¥e2)/ 120

40,2),CODE( 2,

4002).CQD§(30

3002) 7120

4242) oCODC(2¢ 4242)+COOE(3 e 9242)/712

4342)eCIDE(2,

} 43,2) ,CJIDET(2 4 43,

45+2)eCOOE( 2,

43+2) +CIDE( 2,
S5002)e CODE( 2,

43.2).CCDE(3.

45'2)|C00b(3'
+2)s CODE

4302)'C00§(3.

QJQZ)/IZO
712,
45'2)/120

93,20002/

6420002/
4920003/

L]
2+:Z20003/

8920002/
24200037

1120004/
12,20008/

*
14.,20007/7

16020007/
17.20018/

13,20018/
120008/

L]
22 +20068/

24,20037/7
25020028/

27420018/
28+ Z00CA/

.
30,Z00CC/

3220068/
33420069/

35,20068B/
35,200D2/7

.
3320004/

40420006/
41 920007/

43,20060/
44+Z00D0A/

»
49 200547

(30 _4602)712s
37¢2)eC3DE (26 4742) oCCOE(3 0 A7 020/ 120 45420036/

489 2) /12

SO0e2)+CODE(Is 5021712

5!03)-CQC=(20 S1+2)eCODE(Ie S1e2)/ 120

SJQZ,QCJDE(ZQ

CAASL1e S52e2)oCADE(2

DAY A CODE(1,

bS.Z)oCJDE(Z-

+2) +CT .
53¢2)e COCE( 3
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5S592)sCODE( I
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S3e2)/712s
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35020714

DATA CIXZ(1s 5642) sCIDE(2 4 56 42)9CODE(3e S692)/12s

DATA CI35(1,
DATA CID=( 1,
DATA CO
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OATA CIIOE(1.,

53,2)+C3DE(2,
3942 ) oCODE( 2,

Y41 = ¢~
61,42) 4CIOE(2,

SOATA CIOE(Le 62,200 CODEL 2,
DATA COJE(ls 63¢2)0eCICE(29 6342)9CCOE(3e 6302)7 120

DATA CIJEC

DATA CIDE( 1,
DATA CDJE(1,

6442),CI0E(2,

5502) ¢CIDE( 2,
6742 )4 CIDEL 2,

CIIZTTsy G

DATA CIO=( 1
_2ATA QI
DATA €Ol

DATA Cﬁ)h(lo
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5 o?)-CODE(Z-

2)¢C)DE(20
OZ)CCOCE‘ZO
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S
2)+CJIDE( 2,

SB.2)e COCE(30 53420/ 120
59-2’0CQDE(30 59.2)/12.

.
6!.2).CCD:(3. OIOZ)/IZO

45420057/

51420065/
52, 20052/
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54,200247

56420038/
574200277

5920058/
50U+ 200597
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00013
00013

00013
00013

00013

.00013.

00013

00013
00013.

00013

00013
00013

00013
00013

00013

00213
00013

00013
00013

00013
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00013

00013
00013

00013

00013
00013

00013
00015

00013

02013
00013

00013
00012
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00013
00013

00012
00013
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644200667 00012
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72.2:,CO0E(3' T242)/13¢ 73¢2Q06C/
T7442)eCODE(39 7442) /7130 75+,2003A/
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DATA TII=U1, 73,2),CO0ZT2, 78,2V ,CC0ETI, 78B,2)/13, 72,200727 77 Qoo
DATA CIOE(le 7302)elJD0E( 20 7902) ¢CODE(Is 790207130 BUZOOTI/ 0001 3:
_DATA CIIEf{1ls 3042)eCINE(24 B0:2)sCODE(Is 80e2)713s 812200747 ... 00014
OATA CIIE( Lle B1+2)sCI0E(2s B142) CODE(3s L el)/1Js B2,20075/ 00013:
DATA CIOE(Lle 8242)sCO0E(2s 82,2)sCOCE(3s 8202)713¢ 83420076/ 0001 3¢
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—DAFA vEIDEAR2v—Otv ) v 3
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DATA CODS( 1y 17+6) sCODS(2% 1796) oCCLSU3s 472517 73 334200067 00016
DATA OIS {1la 18,6),CONSI2, 18a61,CONSI3, LlAALYL B. 19.700017 000156
DATA COOS(1s 19:6) sCOCS(29 19¢6)9CODS (39 19¢6)/ 8¢ 20+2000F/ 00016
DATA CJS( 1, 20-6).CDOS(2o 20,6) ,CODS(3, ;000)/ B¢ 21 020076/ 00016
DATA COJIS( 1y 22¢6) oCODNS(2s 220¢6) CCOS(3I s 22¢6)7 9¢ 23420009/ 00016
DATA COUS( 1y 23:6)4CIDS(20 23e6)4CODS(Ie 23¢6)/7 Se 248420001/ 00016

L L [ ] L ] * L ] L ] L ]
DAT A CJDS([: 254¢6),C00S(2s 2%46),CO0S(3, 25.6)/ Qe 20 'ZOOEE/ Q0016
DATA QIS( 1y 27e6)4500S(2y 27¢6) 4CODS(I s 27 06)710, 289201877 00016
DATA COOS(1+s 2B¢5)eCODS(2, 28:6)eCODS( 3 28:6) 7100 2920186/ 00016:
OATA QDS(1e 30:6)eCADS( 29 30:46),CO0S{34 30:6) 710+ 31+2018B0/ 0001 6:
DATA CIIS(1s 31 e6)eCIDS(2¢s 31 46)sCODS(3s 3196)710s 32,20181/ 00016

[ [ ] * L ] L ] L ] * L ]
DAT: CODS(l: 33+6) +CODS (2 3306):CQDS(3o 33¢6)7 74 1820035/ ggg}b
Py
c SUBROUTINE SRRMES(PELBUF,DTBUF PELMAX s VRES»ZRRCNT) 88816
16
=) -000t6
REAL ESF 00016
Cevvsess (ABELZO COMMIN /GJI2Bl1T/ stsssas 000 16
T - — TUOL S
CCMMCN /733281 T/MASK (32), COMASK(32),LIBIT(32),e.4LBIT(32) 00016
3 1T 7Z81LY ﬂ_ﬂﬂjrb_
C 00016
CE3e 8808888080 ¢ s 0ests8¢ FILE DEFINITICNS $8¢3084808¢5¢58888 %0 00016
b e 0006
c CCWNCN/FI LES/TERMoLPFIL+PELFILLCOTFILLERFIL ggglb
16
L = » ) B TO0T&6
CDNMONALDGKCISEARCN.DIAG 00016
JIIAG 00016
00016
c.otoooooooooo.-oo.t000.ttoc BEGIN PROGRAM 24835854888 % 000 ¢ 02282200016
- -900t¢o
REWIND PELFIL 00016
REWIND DFrFIL 00017
=0 o001 7
OTELw=(PILMAX® I2~1) /32 00017
LYANCT 20 00017
[ 00017
S READ AN ERRIOR FREE LINE 00017
" 100 CONTINGE 00017
RE‘D(I.“D‘GOO.SRR‘SOO) INULNNO o INELC T PELBUF 00017

LY =1 «0}) GJ TU 100

C 00017
£ __READ AN ERRQOR-CORRURPTY ED L INE . . ggg{;
200 CONT INUZ 00017
M- -80604+
OTUNCT=ITLNCT+]) 00017
300 CONTINUS 0017
{ of 00017
C COUNY DIFFERENCES BETWESN TRANSMITTED AND RECEIVED LINES 00017
P 00017
450 1= 1,0T=L W Q0Gt?
IF(DTBUF(I)-EO.PELBUF(!)) GO TO 450 00017
WRITE(8:010) INLNNDeDTLNND I »PELBUF({ 1) s0TBUS (1) Q0017
FORMAT (31 8,2212) 00017
o0V iI7?
CO 440 Jy=i,32 9002 7

a-21

JNCLASSIFIED




ARAEC Al tht YRt THEREC TN P % .. ~

UNCLASSIFIEDL

oJde [y ® o Je £ .

440 CONT INUE 00017:

0001 27;

IF(OTUNNO~I NLNNO) 200,100,580, - : 88811;

c——mﬂ—mmemm: -0004-+

g COUNT ODIFFERENCES BETWEEN GOOD AND ALL WHITE LINE 833'?{

17

[>-g8 o001 7.

00 8S0 I= 1, OTELW 0001 7.

o001 7.

IEtL.NOT.UIAG) GO T2 S20 00017.

WRITE(6+410) INLNNO: OTLNNO+I +PELBUF(]),0TBUF(1]) . 00017.

000++

CO S40 J= 1,32 00017

IF(JAB(PELBUF(1)esJel ) oNEWO) ERROR=ERROR®1L 00017

: QUJL7:

330 CONT INUE 00017

L 00012

S80 READ(1+.END=600.ERR=800) INLNND,INELCT,PELBUF 00017

IF {MCD (I NLNNQO=1 sVRES)«NE«O) GO TO 580 00017

000+

GO TO YO 00017

C 00017

T CALTCUCATE CRROR SENSTYIVITY FACTOR oot

c 00017

—B00 CONTINUS Q0012

ESF=zQ, 00017

1F (ERRCNT L.Ee0) GO TO 650 00017

¥ —0001+*

650 CONTINUE 00017

C 0001 7:

] = N CTRVLESFL,UTURCY OouT7:

700 FORMAT(*ONUMBER OF INCCRRECT PELS =',110/ G0017

— & SO N L sli0/ D001 2:

* SOERAOR SENSITIVITY FACTOR =°',F12 &/ 00017

L *OTOTAL NUM3ER OF OUTPUT LINES PRCCESSED = *,13) 0001 7!

< 900+

RE TURM 00017

800 CONTINyS 00017

Q0 Q0017

END 00017

3 TLDIAG) 00017

IMBLICIT INTEGER(A-Z) 00017

C 00017

=NC-F) —000 7

REAL STT(2+5) s+ SUMsSUMSQ Q0017

CA AG 00017

* LTI 1] FIEE UEF !Nl YIONS “i;;;.:;i;l.‘i‘;;:‘ UBUI 4

o 0017

———  COMMON/EILES/TERMMAREIL JRELEILLOTFIL JEREIL 00017

C 00017

CATA MTT/0026,48:96, 192/ 00017

CREBPE PRSI A E RSS2 & & BEGIN PROGRAMASER 24522060 60228 0SS SR 8028 ¢ 220001 7

Q0017

®le Q0017

ITT( 1, I)=10000 00017

JIXTL2.1) 0 20017

SUM= 0, 00017

SUNMSC=0, 00017

¥ 90047

C 00017

C FINO FILLED LINE LENGTH 00027

QUe 17

LENSMAXO{ LENGTH(J ) MTT(I)) 00017

Q00127

S0 FORMAT (18) 00017

C 00017
=P NP N NP N I NE— B NG P

< 00017

c ITVC1e1)=MINOCLEN, ITT (1,1)) 883%;

C FIND MAX IMUM L INE LENGTH 00018

L 00018

ITT( 20 1)=MAXO(LENSITY(21)) QQo1L8

€ 000138

PN OP—ENG TN

c . 00013

aSUNMSFLIAT (L2 00018

QU013

100 CONT INVE 00018

0-22 UNC.ASSIFIED

PEXE—.

T £~




It A

S Y

UNCLASS1IF1ED

13
i FIND SAMPLI MEAN AND STANDARD DEVIATI

(]

OUUT
000481
L0001 AL

STT(1e1)= SUM/FLOAT(INL

T) ,
STT(2. 1)= SART(( SUNSQ~( 5“0‘2) /FLOAT(INLNCT) ) /FLOAT( INLNCT=1)})

00018
000381

WRITEC(G6:300)(ITT(261), Im1,8)
T ]

00040
00018!

00018
1144'33-3

TRANSMISSION TIME (4800 BPS)*//700018.
00018

80 MINIMUM
A CODED _LINE®
L 24 0 MS

LENGTH
% STATISTICS:Y//

S MS 10 MS 20 MS 40 MS°/ 0000195

001 8.
: A 90010~
WRITE(6e410)(1ITT(241)01=1,9) 00018:
410 FORVAT { 00018.
. . T77) UUUT S
WRITE(6+320)(STT(1e1)e8=1,93) 0001 8;
AT( 00018,
L 3 SAMP_E HEAN'+IXeS5(F8,2)/7/7) 00018
WRITE(6,330)(STT(2+1)e1I=1,5) 00018.
A& 00-0-4-0:
L X STANDARD CEVIATION' 92X +e5(F8+62)) 000138.
C 00018.
— RETURN UOUIE.
END . . 0001 8.

Q2 ENQ 0OF DCEC UPRINT PROGRAM LINES ORINIEQx (\R2Q

UNSLASSIFIED
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