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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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1.82 and T.85 related patents: .
Multiple patents exist for systems compliant with ITU-T Recommendations T.82 and T.85.

The customer is requested to handle the necessary rights related to these patents.
Note that NEC will assume no responsibility for any of these patents.

V800 series, V810 family, V805, V810, V820, V821, V850 family, V851, V852, and V853 are trademarks of NEC Corp.
Green Hills Software is a trademark of Green Hills Software, Inc.

UNIX is a registered trademark licensed by X/Open Company Limited in the US and other countries.
Windows is a trademark of Microsoft Corp.

The information in this document is subject to change without notice.

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in
this document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other inteilectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or of others.
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Major Revisions in This Version

Page Contents
Throughout Description about V850 family was added
p.16 Memory capacity in 1.3.3 (3) Memory size required was changed
p.17 Directory name in 1.3.4 Directory configuration was changed
p.19 Memory capacity in Table 2-1. Free Parameters was changed
p.20, 29 Description about VLENGTH was changed
p.21 Descriptions in 2.1.2 (2) and (3) were added and changed
p.23 2.1.4 Status Transition was added
p.26, 33, 38, 41 newlen_err_sts, invalid_code_sts, and length_err were added
p.30 Description on 2.2.1 (14) sdrst was added
p.31 Description on 2.2.1 (18) Tx, yAT was added
p.33, 34 Description on 2.2.1 (19) was added and changed
p.35 Description on 2.2.1 (21) and (22) sdrst were added
p.39 Description on Table 2-5 and 2-6 were added
p.42, 43 Description on Table 2-8 and 2-9 were added and changed
p.43 Description on 2.2.2 {2) (b) Image data was changed
p.48 Description on 3.2.1 (2) GHS version make file was changed
p.54, 55 Figure 4-1 and Figure 4-2 were changed
p.56 Memory capacity in Figure 4-3 V810 Family Memory Map Exampie was changed
p.59 to 61 APPENDIX (1) JBIG compression sample source was changed
p.62, 63 APPENDIX {2) JBIG expansion sample source was changed

The mark * shows major revised points.




Intended Readership :

Purpose

Organization

Legend

PREFACE

This manual is intended for users who are designing and developing V800 series™
application systems.

: This manual is intended to help users to understand the functions of the uSAP70732-B02

and 703000-B02.

: This manual is broadly organized as follows:

« General Description
+ Library Specifications
+ Installation

» System Examples

+ Appendix

: Note  : Explanation of items marked with Note in the text

Caution : Item to be especially noted
Remark : Supplementary information
Numeric notations : Binary ee XXXX OF XxxxB
Decimal ver XXXX
Hexadecimal ... Oxxxxx or xxxxH
Suffix denoting the power of 2 (address épace, memory capacity)
K (kilo) :2'0 = 1024
M (mega) : 220 = 10242
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: Some related documents are preliminary versions, but please not that these documents are

not marked “preliminary”.

V810 family related documents

Document Name Data Sheet User's Manual
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V850 family related documents

Document Name Data Sheet User's Manual
Product Name Hardware Architecture
V851™ Planned U10935E U10243E
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Assembly language U11016E
C language U11010E
ID732 User’s manual Operation (UNIX based) Planned
Operation (Windows based) Planned
Installation (UNIX based) Planned
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RX732 User’s manual Basic U10346E
Installation U10347E
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C language U11010E
1D850 User's manual Operation (Windows based) Planned

Installation {(Windows based) Planned
RX850 User’'s manual Basic U11037E

Installation U11038E

Technical U1t117E
AZ850 User’s manual Operation On preparation

Development tool related documents
Forinquiries about the tools produced by Green Hills Software™ , Inc. (GHS), please contact:

Green Hills Software, Inc.

510 Castillo Street, Santa Barbara,

California 93101

TEL: (805) 965-6044




[MEMO]



TABLE OF CONTENTS

CHAPTER 1 GENERAL DESCRIPTION .....oiiciciiiinininmnsiiisssnnessnissses s ssssesssmsssssssessssas s sas sasessssase s 1
1.1 MIAAIBWATE ... e R e 1

8 7 | = T 1

1.2.1  UBIG BNCOMING ..eetiitirtiiiierseerie st eeeetteseeeraraees e s saneeseeeseeameaee et aemaanseaseeassemessneemeeneessesasensennrsenenen 1

1.2.2  JBIG transmission MEhOG ......cooiiiieee ettt rae e s 2

1.2.3  Sequential tranSmMISSION ...ttt ettt st st st s saae s 3

1.2.4  ENCOGING wrireretieeieriirte ettt sttt ettt e st b st e s s s e eee s e s e s mee e s e s mnesaae s s e aeanseraeenenan 4

1.2.5  DBCOAING -eeieiiee et ettt sttt et et s e s s s rae e e rana s 4

1.2.6 TP (TYPIiCal PrediCion) .o cveee ettt ceteeee st e st st ss e st eaesbas e reeeaneemene s 5

1.2.7  MT (Model TEMPIALE) ...ttt e et b e s e e o nen 6

1.2.8 AT (Adaptive TEMPIAE) - c.ee ettt e e 7

1.2.9  AAE (Arithmetic ENCOAING) ... eiriiiiiee ettt e e e e e 8

1.2.10 Structure of JBIG coded data.........ceiiiiiriieriiieie ettt 13

1.3 Product OQULHNEG ...ttt ss s e s n e s mn e n s s e s 15

L B =Y (] PO PP 15

13,2 FUNCHONS ettt e e et ee et r s e s man s s e n b s tbs e st e et e 15

1.3.3  Operating ENVIFONMIENT ....c..ii ittt ettt et st e et s s eenn e e s e sas e siee e s e aneemenes 15

1.3.4  Directory confiQuration .....c.cooioereii it e s 17

1.3.5  Target PEIOIMEANCE ... coecveeiie ettt ettt s e et rme s o e neenes 17

CHAPTER 2 LIBRARY SPECIFICATIONS ... cisisnsesisness s n e ses e nsasssenssenssssansssnsassnens 19
2.1 Processing OUIINE ....cccvciiieenicinnsir e e e 19

2.1.1  Standard SPeCIfiCatiONS ......oecue it e e 19

2.1.2  LiDrary PrOCESSING ...cceerrtirrceeerrriieairercereeesrrerars s sreneeasabessaearrtsntesesestresestsseseaeessaneesnisessnaenaas 21

2.1.3 Handling image data and coded data ... 23

21,4 Status traNSIHION cooieiiier ettt ettt e et see e s 23

2.2 Function Specifications ...t 26

2.2.1  Structure (Darameter) ..o i e e s 26

222 EXIErnal INtErfate .. ..cooiii ettt et e e e ene s naee s 37

CHAPTER 3 INSTALLATION ... .ttt e ess e er e s s e s e s e e n s nama s n e e s s e s s anmnn e 45
3.1 Link Procedure................. P 45

3.2 Sample Creation ProCedure ..........eciniimiisnnncnininee e srssisessere s sseesssseses 46

T2 Y £ B L s 111 OO OO SO 46

BT B 1 U 7= 1 11 SRS 49

3.3 Symbol Name CONVENLION ...ttt s s re st st re e e nennas 52
CHAPTER 4 SYSTEMEXAMPLES ..........oioorrerteeccsnreereseeensssscer e nss s s e s s s s sme s e s s s sasscmmene s s vamnscessmmmees 53
4.1 Compression System EXample.......c.coinimnisisisrsssssesessn e ssssses e 53

4.2 Expansion System EXamPle ...t et sese s s 55

4.3 Memory Map EXamMPIe ......ccocoiiiiiniirr s st e s s s s sssseran e sen 56
APPENDIX SAMPLE SOURGE LIST ... e crircsmmrsnsssserrsse e s nsse e irrs e ee s s sane e s esessmnesnsnsmenes 59



LIST OF FIGURES

Figure No. Title Page
1-1 0] 11 g TeToTe 1o U OO USROS USROS 2
1-2 SeUENIAI TraNSMISSION ..viiciieeiiieecieeee it iecete e e e eetee e e ssse s seesasresseasrarasassarsssteessneessaeesaeaneearessasasnneenee 2
1-3 Example of 2-Value Image Data Processing by Sequential Transmission .....c.c.ccccoieeieninniencennnen. 3
1-4 ENCOGING BIOCK DIAGIAM «.eiiieeuieiieeecieeie e s eeestteeteseetee e s see e e st e e see e s seeseesmreaaaseensesesbeeneesmsteseeneaesaneesres 4
1-5 [DI=ToloTo 1 g o =]l e 1B 1 F=To | =T 1 IOV 5
1-6 Comparison With CUITENT LINE ..o.veeeiiiieeeeeeir ettt emce e sttt et see st st sree s meseneant 5
1-7 MOE! TEMPIALE .eeeeeeee ettt r st e ab s s an e s b e s e n s b as s s b s 6
1-8 AT PUXEIS ..ot eeiie st eereet e et e e sttt e et e e e et eeesaaeaeeateeea st et e aneeea et eeart e ete e et E e e e ane et s e reenaRerenan e nrnreseneeeas 7
1-9 Example of Arithmetic Encoding (when Po = 0.1, P1 = 0.1) i 8
1-10 Example of Decoding FIOW ........ooiiiiii et 9
1-11 Context Table and Probability Prediction Table ... 10
1-12 Outline Flow of Arithmetic ENCOGING --..veeeieieeeee ettt 11
1-13 Structure of JBIG Coded Datal .....ocieeieeeee ettt e s 14
2-1 COpY as REfErenCe LINES ...o.iiuie ettt sttt st ere e ae e e ere e 21
2-2 When Stripe End iS SDRST ...t reee et s b e s san s e s n s 22
2-3 When Processing is Restarted from the Middle of Image Data Buffer at Stripe End ... 22
2-4 Status Transition of COMPIESSION ......coiiiiiiei ettt eaae s e ens 24
2-5 Status Transition of EXPaNSION ......ociiieie e e e 25
2-6 Relation with Number of Lines per Stripe (LO) .....ccoier oot e 28
2-7 SDRST and SDNORM L....cuieiiie ettt e sttt sb e st s ses s e e e she s sae s e s srn e maeaseannees 32
2-8 Output Data When newlen IS Sel. ..o 33
2-9 Parameter EXAMPIES ...uii ettt rte et e e e st e e et s e e s et e r e e e s ennaes 34
2-10 Line with 40 Pixels (COMPression SYSTEM) ..ot e 40
2-11 Line with 40 Pixels (EXpansion SYStemM) ....cveevii et 44
4-1 Compression System EXAmMPIE ......ieoiiiiie e 54
4-2 EXpansion SysStem EXAMPIE ...couiio et et et s e e 55
4-3 V810 Family Memory Map EXAMPIE ..ottt sies st s s n e 56
4-4 V850 Family Memory Map EXample (V850) ..coivviiieiiiiireeer ettt 57

—ii=



LIST OF TABLES

Table No. Title Page
1-1 Register CONfIQUIALION «....iii ettt ettt et s e e sae s s eaee s e b aeeaneens 12
2-1 Free ParameEtars ..o ettt e et e st e s eneeas 19
2-2 Parameters (J_PARA) ... et e e et et e e s ear e e e e e e et rarataaeea e s snar e e sraneaeansnnrns 26
2-3 (@] ] (107 o - RSOOSR ORTRUORURPRT 29
2-4 COMPIESSION SYSIEIM ...ttt et e e e e seemec e oo ee e e eaeese e neeaseannenseen 38
2-5 Return Value (CompPression SYSIEM) .o ittt et st e s 39
2-6 Each Bit of Return Value (Compression SYSIEM) ....vue it sete ettt et eeee e ens 39
2-7 EXPaNSION SYSIEM ..o e st e 41
2-8 Return Value (EXpansion SYSIEM) ...ttt e serecesrer e e aveneene s sreeesaneesaesraesesanenes 42
2-9 Each Bit of Return Value (Expansion SYsStem) ..ottt e 42
3-1 1 To1 1] o S TP USROS PTO SRR 45



[MEMO]

— iV -



CHAPTER 1 GENERAL DESCRIPTION

1.1 Middleware

Middleware consists of a group of software fine tuned to be able to exploit the performance of a processor.
Middleware uses software to implement the processing that has been conventionally done by hardware. The concept
of middleware becomes a reality thanks to the advent of high performance RISC processors and the establishment
of an environment facilitating incorporation of the RISC into a system.

NEC offers the element technology for the V800 series to achieve a muitimedia system. For example, NEC offers
middleware such as voice CODEC and image data compression/expansion to assist development of the customer’s
system.

This product is the middleware to provide the FAX CODEC function.

1.2 JBIG

JBIG (Joint Bi-level Image Group) is a standard encoding system for 2-value still images (images that have only
black and white colors) and has been recommended as ITU-T Recommendation 7.82. The JBIG FAX version has
newly been recommended as T.85 for use with FAX. Hereafter, the explanation of JBIG is common to T.82 and T.85,
while that of the JBIG FAX version is only applicable to T.85.

» High compression performance
Demonstrates high compression performance approximately 1.1 to 1.5 times that of the conventional MH/MR/
MMR systems in character based documents. Compression/expansion is made available also for natural
images.

- Information integrity
Preserves information integrity throughout compression/expansion (the JPEG system sometimes has problems
with information integrity).

1.2.1 JBIG encoding

Encoding by JBIG is applied oniy when the black/white prediction of a chosen pixel according to the state of
surrounding pixels (model template) fails (as shown in Figure 1-1). The uSAP70732-B02 learns from each prediction
to increase the prediction hit rate in order to reduce the amount of encoded data.

In decoding, it also learns from each prediction, and thus only information for when prediction has failed suffices.
Codes are represented in binary decimals between 0 and 1 by arithmetic encoding (refer to 1.2.9 AAE (Arithmetic
Encoding)).
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Figure 1-1. JBIG Encoding

Chosen pixel

Surrounding pixels

are white.

—|s the chosen
pixel also white?

] : Model template

/

Surrounding pixels
are white. \
—|s the chosen

pixel also white?
—= Prediction fails and

the answer is black. Upper and left pjxe]s
are black.
—|s the chosen

pixel also black?

1.2.2 JBIG transmission method

JBIG supports two transmission systems: sequential transmission (images are sequentially transmitted from top
to bottom) and progressive transmission (a relatively coarse image is transmitted first and the precision of image
quality is gradually improved by transmission of additional information). Progressive transmission is a layer-like
transmission system.

The JBIG FAX version only supports sequential transmission. Figure 1-2 shows sequential transmission.

Figure 1-2. Sequential Transmission

A

=

=
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1.2.3 Sequential transmission
An example of 2-value image data processing by sequential transmission is shown below.

Figure 1-3. Example of 2-Value Image Data Processing by Sequential Transmission

2-value image data Encoding block Decoding block
Image Coded Coded Image
data data —\ data data
8 pixels ENCODE @g;fgnmggiy\ DECODE 8 pixels

6 pixels 6 pixels

The JBIG FAX version free parameters necessary for transmission of 2-value image data layer 0 in Figure 1-3
are shown below. '

+  Number of difference layerNote 1 (D) = O

+  Number of bit planeN°t 2 (P) = 1

« Number of pixels in horizontal direction in layer (Xd) = 6
+ Number of pixels in vertical direction in layer (Yd) = 8

« Number of pixels in a stripeNot 3 in layer (L0) = 4

Notes 1. Layer used for progressive transmission. In sequential transmission it is not required, so the number
of difference layers is 0.
2. Since the JBIG FAX version uses black/white 2-value images, the number of bit planesis 1. 2 or more
bit planes are used for color pixels.
3. Blocks obtained by splitting one page by every few lines.
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1.2.4 Encoding
JBIG FAX encoding consists of the following 4 blocks.

TP

MT

AT

AAE :

: Processing that reduces the number of pixels to be encoded. If the line to be encoded is the same as

the preceding line, it is represented by one-bit information and not encoded (refer to 1.2.6 TP (Typical
Prediction)).

: Pattern of pixels surrounding the chosen pixel to be encoded (refer to 1.2.7 MT (Model Template)).

: One of reference pixels of a model template (MT). It is a special pixel whose location can be changed.

It is used for encoding of pixels that have correlation in a fixed period such as dither images (refer to
1.2.8 AT (Adaptive Template)).

Arithmetic encoder. It predicts black/white from the contents of the model template (MT) for a given
pixel, improves prediction by learning and outputs coded data (refer to 1.2.9 AAE (Arithmetic

Encoding)).

Figure 1-4. Encoding Block Diagram

Image data TP MT AAE Coded data

Encoding block

(typical prediction) (model template) (arithmetic encoder)

AT
(adaptive template)

]

1.2.5 Decoding
JBIG FAX decoding consists of the following 4 blocks.

AAD : Arithmetic decoder.

TP

MT

AT

. Processing that reduces the number of pixels to be decoded. If the line to be decoded is the same as

the preceding line, it outputs the image data of the precedingline (referto 1.2.6 TP (Typical Prediction)).

. Pattern of pixels surrounding the pixel to be decoded (refer to 1.2.7 MT (Model Template)).

: One of reference pixels of a model template (MT). It is a special pixel whose location can be changed.

It is used for encoding of pixels that have correlation in a fixed period such as dither images (refer to
1.2.8 AT (Adaptive Template)).
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Figure 1-5. Decoding Block Diagram

Decoding block
Coded data ADD TP MT Image data
(arithmetic decoder) (typical prediction) (model template) -

AT
(adaptive template)

1.2.6 TP (Typical Prediction)

Processing that reduces the number of pixels to be encoded or decoded. Inencoding, if alineto be encoded (current
line) is the same as the previous line, it is represented by one-bit information and not encoded. In decoding, if a line
to be decoded is the same as the previous line, the image data of the previous line is output.

Figure 1-6 shows current line pixel comparison. If the current line and the line above are compared and if they
are identical, the one-bit information indicating that they are identical is encoded as pseudo-pixels and the current
line is not encoded. This processing can reduce the number of pixels to be encoded and reduce coded data.

Figure 1-6. Comparison with Current Line

Comparison

Line above\ B B

Current line — [If identical}]: Encodes one-bit information indication

that they are identical as pseudo-pixels.
B The current line is not encoded.

| — [if not identical]: The current line is encoded.
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1.2.7 MT (Model Template)

The model template is a reference pixel pattern used as a prediction model for encoding. There are two kinds
of model templates: 3-line model templates and 2-line mode! templates.

Figure 1-7 shows the procedure to convert a model template (2-dimensional) to a context (model template made
to be 1-dimensional).

Figure 1-7. Model Template

3-line model template 2-line model template

: Chosen pixel

D : 2-value image data

: AT default reference pixel. The location of an AT pixel can be changed (refer to 1.2.8 AT
(Adaptive Template)).

Context
MSB LSB

LL T T T[T T ] J=ooon

? ? 0 0100000000

Context
MSB LSB

B EEEEEE

0 01 0:0 000
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1.2.8 AT (Adaptive Template)

AT is one of the model template reference pixels. Moving pixel “A” in Figure 1-8 is an effect on encoding of pixels
that have correlation in a fixed period such as dither images.

An AT pixel can move by a maximum of 127 pixels. However, it should be set ensuring that it does not overlap
pixels in the model template. i

Figure 1-8. AT Pixels

3-line model template

A
[ Rttt Bt i My S A A R
i | | t i ] ] t
1 ' ! ! 1 ! ! s ?
Ll el oL L
27 L 3 2 1
2-line model template
A
[ nEn R T e A
S T T R R ?
| (S IR PRI SRR PR S
127 L. 5 4 3 2 1
A | : AT pixel

: Range in which AT pixel can move

Example When an AT pixel of a 3-line template is moved by 4 pixels

H ||

Anmmmn;

If the AT pixel is black, the chosen pixel is also predicted to be black.

N
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1.2.9 AAE (Arithmetic Encoding)

In JBIG, the color (black or white) of the chosen pixel is predicted according to the states of surrounding pixels
(model template). The prediction results are represented in binary decimals between 0 and 1 using arithmetic
encoding.

Figure 1-9 shows an example of encoding assuming that the probability of prediction proving accurate is 1/2 and
that of prediction proving inaccurate is 1/2. Encoded symbols that appear frequently are called More Probable
Symbols (MPS) and those that appear less frequently are called Less Probable Symbols (LPS). In Figure 1-9, white
symbols are designated MPSs.

Figure 1-10 shows an example of encoding assuming that the probability of white prediction proving accurate is
1/2 and that of white prediction proving inaccurate is 1/2 {(example of decoding the code C data).

Figure 1-9. Example of Arithmetic Encoding (when Po = 0.1, P1 = 0.1)

1.0000 . . . .
: | : |
LPS l | ; !
| | t 1
1 1 ! |
: 1 1 1
0.1000 ! : |
. . !
1 | 3
1 ) \
0.0110-] LPS i ! |
| i !
H 1 1
0.0100 : ‘ !
1
LPS
|, Area A = 0.00001
0.00114  MPS LPS PS
MPS o
0.0010 MPS ! H/=— Code G = 0.001
: l
MPS i :
0.0001 ; t
' i
3 |
0 ] |
O O o O O
Area A 0.1 0.01 0.001 0.0001 0.00001
Code C : 0 0 0.001 0.001 0.001

A : Area that shows the probability of black/white permutation (initial value = 1.00)
C : Value that becomes data (initial value = 0)
PO : Probability of MPS occurrence

P1 : Probability of LPS occurrence

[Encoding expression] AreaA :MPS:A=AxPo; LPS:A=AxPs

Code C:MPS:C=C; LPS:C=C + (A xPo)
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Figure 1-10. Example of Decoding Fiow

Area A = 0.00001

Code C = 0.001
( Start )

A=10 : Initial value setting
Pixel is O : MPS Pixel is @ 1 LPS
A=AxPo C=C—(AxPo)
A=A—(AxPq)
No
End?
Yes
End

A : Area that shows the probability of black/white permutation (initial value = 1.00)
C : Area that becomes data (initial value = 0)
Po : Probability of MPS occurrence

P1 : Probability of LPS occurrence

istloop : C =0.001 < (1.0 x 0.1) = 0.1, therefore the 1st pixel is O
A=10x0.1=0.1 .

2nd loop : C = 0.001 < (0.1 x 0.1) = 0.01, therefore the 2nd pixel is O
A=0.1x0.1=0.01

3rd foop : C =0.001 = (0.01 x 0.1) = 0.001, therefore the 3rd pixel is @
C=0.001-(0.01x0.1)=0
A =0.01-(0.01x0.1) = 0.01 - 0.001 = 0.001

4thloop : C = 0 < (0.001 x 0.1) = 0.0001, therefore the 4th pixel is O
A =0.001 x 0.1 = 0.0001

5thloop : C =0 < (0.0001 x 0.1} = 0.000001, therefore the 5th pixel is O
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The context table and probably prediction table which are used for arithmetic encoding are explained below.

The context table stores the value and state of a pixel predicted from the value of the model template (10 pixels).

The probability prediction table shows the LPS area width (LSZ), the next state transition number indicated by the
context table (NLPS, NMPS), and inversion of the predicted value (SWITCH). These values are obtained using

statistical techniques.

Figure 1-11. Context Table and Probability Prediction Table

The chosen pixel (?) Current state (ST = 0) Prediction proved inaccurate.
was predicted white, (Next time look with state ST = 1)
but it was actualily black. The predicted value is changed
to black
Predicted Predicted
value ST value ST

- 220H [0 (white)) 0 - 220H |1 (black)| 1
? i

0 0 0 OH 0 0

Predicted value: 1 bit Predicted value: 1 bit
ST : 7 bits ST : 7 bits

Probability Prediction Table

ST / LSZ | NLPS Ms SWITCH
7
0 |oxsa1D| (1 1 G
1 0 x 2586 14 2 0
2 0x 1114 16 3 0
112 |0 x59ED 112 111 1
LPS : Predicted value of LPS (P1) occurrence probability
NLPS  : State transition destination for LPS (when prediction proved inaccurate)

NMPS  : State transition destination for MPS (when prediction proved accurate)

SWITCH : If SWITCH = 1 for LPS (when prediction proved inaccurate), the predicted
value is inverted.

Figure 1-12 shows an outline flow of the arithmetic encoding. The values of area A which has been shown in
decimals between 0 and 1 so far are now shown in hexadicimals between 0x8000 and 0x10000.

10
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Figure 1-12. Outline Flow of Arithmetic Encoding

Area A = 0 x 10000
CodeC=0x0

Count CT = 11

I Initial value setting |

|
Fetch the state of the image data,
mode! template and predicted value.

Yes : Accurate No : Inaccurate

Image data = predicted value?

: Narrow the area.

|

area be renormalized?
A <0 x 8000 C=C+A
A=LSZ
No
C=C+A Yes
A=1SZ Inversion of
predicted value
Should ST be Should ST be
rewritten to rewritten to
NMPS? NLPS?
[
|
Shift A and C left.
CT=CT-1
<z
Yes Note 1
I Data output CT = 8 JNOM
A >0 x 8000 >0
Yes

[_ No

Stripe end?

Notes 1. Renormalization
When area A becomes smaller than 0 x 8000, the values of A and C are shifted left ( x 2) in order to make

the value of A greater LSZ until A > 0 x 8000 is reached.
2. Coded data output

11
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The register configuration of area A and code C, and count CT are explained below.

Table 1-1. Register Configuration

MSB " LSB
Area A 00000000 0000000a aaaaaaaa aaaaaaaa
Code C 0000cbbb bbbbbsss xXxXXXxx XXXXXXXX

Remarks a : Area that indicates the probability of black/white permutation from
0x00000 to 0x10000.

: Indicates the 8 bits of coded data.

: Bit that receives data of area A

: Transitory bit in process of shifting left by renormalization

: Carry bit

O w X T

Count CT is the counter to fetch JBIG coded data (8 bits) from code C. Values setin CT are 11 in the initial setting
and 8 thereafter. Values are changed as shown in Table 1-1.

This is because the number of shifts to “b” where “x” is treated as coded data is 11, and the number of shifts from
“s” to “b” after the coded data is output is 8.

12
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1.2.10 Structure of JBIG coded data
The coded data (BIE) consists of a header (BIH) and data (BID).

BIE

BiH{ DI 1 byte Layer sent first
1 byte Number of difference layers
P 1 byte Number of bit planes
- 1 byte Reserved
Xd 4 bytes Number of pixels in horizontal direction in layer d
Yd 4 bytes Number of pixels in vertical direction in layer d
LO 4 bytes Number of stripe lines in layer d
Mx 1 byte Maximum horizontal offset allowed for AT pixe!
My 1 byte Maximum vertical offset allowed for AT pixel
Order - (MSB) 1 bit Reserved
- 1 bit Reserved
- 1 bit Reserved
- 1 bit Reserved
HITOLQNote 1 1 bit Transferred from higher position
SEQNote 1 1 bit Sequential transfer
ILEAVENete 1 bit Transfer order 1
SM{DNote 1 (LSB) 1 bit Transfer order 2
Options - (MSB) 1 bit Reserved
LRLTWO 1 bit Template setting
VLENGTH 1 bit NEWLEN marker setting
TPDONNote 1 1 bit TP setting
TPBON 1 bit TP setting
DPQONNote 1 1 bit DP setting
DPPR]yNote 1 bit DP setting
DPLASTNote 1 (LSB) 1 bit DP setting
DPTABLENote1 0/1728 bytes | DP setting
BID| Floating ATMOVENete4 | ESC 1 byte Escape (OxFF)
marker ATMOVE | 1 byte AT move (0x08)
segmenthote 3 yAT 4 bytes AT move start line
Tx 1 byte Number of pixels per stripe involved in AT move in
horizontal direction
TyNote 1 1 byte Number of pixels per stripe involved in AT move in
vertical direction
NEWLENNotes | ESC 1 byte Escape (OxFF)
NEWLEN | 1 byte Number of new lines (0x05)
Yd 4 bytes Redefinition of number of page lines
COMMENTNote 6 | £SC 1 byte Escape (OxFF)
COMMENT | 1 byte Comment {(0x07)
Le 4 bytes Comment length
Comment | Variable length [ Comment with length specified by Lc
SDE PSCD Variable length | Stripe data
ESC 1 byte Escape (OxFF)
SDNORM/SDRST 1 byte 0x02 (stripe data end) / 0x03 (stripe data end and reset)

Floating marker segment

SDE

Floating marker segment

SDE

13
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Notes 1. Not used in the JBIG FAX version.
2. When BID is terminated midway, add the following abort marker (2 bytes).
ESC (1 byte: OxFF)
ABORT (1 byte: 0x04)
3. Givesinformation about move of the AT pixel, changes of the number of pixels in vertical direction (Yd)
and comment addition.
4. Gives information about move of the AT pixel.
5. Gives information about changes in the number of pixels in vertical direction (Yd).
6. Gives information about comments.

Caution SDNORM indicates the end of the stripe data. SDRST indicates the end of the stripe data and
resets all the TP and DP functions in the same way as in the start of the image. Therefore, note
that resetting by SDRST deteriorates compression efficiency.

Figure 1-13. Structure of JBIG Coded Data

BIE
BH | BID
BIH BID

DI| D| P| —|Xd|Yd]LO|Mx|My| Order | Options Floating | gpg | .. | Floaling | gpEg

marker marker

segment segment
1 1|1 7114|4411 1 | fNotet | {Note2 Variable |Variable Variable | Variable
byte byteibyte byte bytes|bytes|bytes|bytebyte| byte byte length length fength length

Notes 1. Order Order

- - - - HITOLO | SEQ ILEAVE | SMID
1 bit 1 bit 1 bit 1 bit 1 bit 1 bit 1 bit 1 bit
MSB LSB

2. Options Options

- LRLTWOIVLENGTH| TPDON | TPBON | DPON | DPPRIV | DPLAST
1 bit 1 bit 1 bit 1 bit 1 bit 1 bit 1 bit 1 bit
MSB LSB

14
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1.3 Product Outline
1.3.1 Features

Compression/expansion for specified lines
Support of JBIG free parameters (compliant with ITU-T T.85 Recommendation)
Can be called from NEC/GHS C compiler C language.

«  Compatible with NEC/GHS real-time OS (re-entrant capability)

- JBIG coded data can be handled by both LSB_first and MSB_first.

Remark GHS: Green Hills Software, Inc.
1.3.2 Functions

(1) Compression system
Performs compression using a specified image data buffer and JBIG free parameters and outputs coded data
to the compressed coded data buffer.

(2) Expansion system
Performs expansion from a specified receive buffer and JBIG free parameters and outputs expanded image
data to the image data buffer.

1.3.3 Operating environment

(1) Applicable CPU
V810 family, V850 family *

(2) Applicable linker
NEC V810 family linker (Ver.2.00 or higher)
NEC V850 family linker (Ver.1.00 or higher) *
GHS ELF version linker (Ver.1.8.7B or higher)

15
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16

(3) Memory size required

(a) ROM (approximately 14K bytes)
- Program
Compression system library LSB_first version (approx. 6K bytes)
MSB_first version (approx. 6K bytes)
Expansion system library LSB_first version (approx. 8K bytes)
MSB_first version (approx. 8K bytes)
« Probability prediction table (approx. 1K bytes)

{b) RAM
The memory size required varies depending on the image size, compressed coded data buffer size, etc.

- Image data buffer (the recommended memory size is that for 3 lines at least (number of lines
corresponding to 1 stripe + reference line))

» Compressed coded data buffer

+ MPS_St table (1K bytes)

+ /O parameters + internal information area (for both compression/expansion systems: 232 bytes)
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1.3.4 Directory configuration

The following are the package contents.

(1) V810 family

L— ghstools ~I:<Iib810> _—
<smpi810>— <jbig>

(2) V850 family

L— ghstools —[ <libg850> —m8M——-—
<smp850> — <jbig> ——

/ —— nectools 4[ <lib732> ——m ————
<smpl732>— <jbig>

/ —— nectools ~|: <{ib850>» ——-——
<smp850> — <jbig>

libjbig.a

enc_main.c
dec_main.c
crt810.s
jbig810.h
makefile
jbig_enc.ink
jbig_dec.Ink

libjbig.a

enc_main.c
dec_main.c
crt810.s
jbig810.h
makefile

libjbig.a

enc_main.c
dec_main.c
crt850.s
jbig850.h
makefile
jbig_enc.Ink

jbig_dec.ink :

libjbig.a

enc_main.c
dec_main.c
crt850.s
jbig850.h
makefile

: Library

: Compression sample main source
: Expansion sample main source

: Sample start-up routine

: Header file

: Make file

: Link file

: Link file

: Library

: Compression sample main source
: Expansion sample main source

: Sample start-up routine

: Header file

: Make file

: Library

: Compression sample main source
: Expansion sample main source

: Sample start-up routine

: Header file

: Make file

. Link file

Link file

: Library

: Compression sample main source
: Expansion sample main source

: Sample start-up routine

: Header file

: Make file

17
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1.3.5 Target performance

* (1) V810 family
Condition CPU : V810 (25 MHz), 32-bit bus, cache on
JBIG : TPBON=ON, LRLTWO=0OFF, AT=default, Layer=Lowest
Data : ITU-T chartt (1728 x 2376 dot)
Performance Compression time : Approximately 1.8 sec.
Expansion time : Approximately 1.8 sec.

* (2) V850 family (target value)
Condition CPU : V850 family (33 MHz), 16-bit bus
JBIG : TPBON=ON, LRLTWO=0FF, AT=default, Layer=Lowest
Data : ITU-T chart1 (1728 x 2376 dot)
Performance Compression time : Approximately 1.0 sec.
Expansion time : Approximately 1.2 sec.

18



2.1 Processing Outline

2.1.1 Standard specifications

CHAPTER 2 LIBRARY SPECIFICATIONS

The following free parameters are defined in the standard recommendation (T.85) on the JBIG FAX version.

Table 2-1. Free Parameters (1/2)

Parameter Size Recom;isndation Function
DI 1 byte 0 fixed Layer sent first
1 byte 0 fixed Number of difference layers
1 byte 1 fixed Number of bit planes(1:2-value image)
- 1 byte Don’t care Fill
XdNote 4 bytes 1-OxFFFFFFFF Number of pixels in horizontal direction in layer d
YdNote 4 bytes 1-OxFFFFFFFF Number of pixels in vertical direction in layer d
L QNote 4 bytes 1-Yd Number of lines per stripe
Mx 1 byte 0-127 Maximum horizontal offset allowed for AT pixel
My 1 byte 0 fixed Maximum vertical offset allowed for AT pixel

Note Parameter that can be set in this library.

19
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Table 2-1. Free Parameters (2/2)

T.
Parameter Bit Name Bit Location 85 . Function
Recommendation
Order - 7 - -
- 6 - -
— 5 - -
- 4 — -
HITOLONote 1 3 0 fixed From higher to lower
SEQNote? 2 0 fixed Sequential
ILEAVENote1 1 0 fixed Interleaved bit plane
SM|DNote t 0 0 fixed Central loop is stripe.
Options - 7 - -
LRLTWQRNote 2 6 0/1 Specification of template used
0 : Use of 3-line template
1 : Use of 2-line template
VLENGTHNete2 | 5 0/1 Setting of NEWLEN marker
0 : Not set
1 : NEWLEN setting possible
TPDON 4 0 fixed Difference layer TP not used
TPBONNote 2 3 0/1 Specification of minimum resolution layer TP
0 : Not used
1 : Used
DPON 2 0 fixed DP not used
DPPRIV 1 0 fixed DP table not used
DPLAST 0 0 fixed Last DP not used

Notes 1. Defines the stripe processing procedure.

2. Parameter that can be set in this library

20
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2.1.2 Library processing

()

(2)

3

(4)

MSB_first and LSB_first processing of coded data
Two libraries, MSB_first and LSB_first, are available for coded data.

MSB_first Coded Data | LSB_first Coded Data

Compression | jbig_enc_m () jbig_enc_| ()

Expansion jbig_dec_m () jbig_dec_! ()

Processing unit and abort processing

Compression/expansion performs processing for specified lines. When processing for 1 stripe is completed,
SDNORM/SDRST markers are added (for compression)/detected (for expansion) and a status indicating the
completion of 1 stripe is used as the library return value. When processing for 1 page is completed, a status
indicating the completion of 1 page is used as the library return value.

BIH (JBIG header) setting

This library does not set BIN (JBIG header). it checks the VLENGTH bit and NEWLEN marker of BIH but
does not check the other input/output parameters and BIH. For example, comparison between Mx of BIH
(maximum horizontal offset allowed for AT pixel) and Tx of the ATMOVE marker (AT pixel offset in horizontal
direction) is not checked.

Reference line setting

After compression/expansion is completed for specified lines, the last 2 lines (when a 3-line model template
is used) or 1 line (when a 2-line model template is used) in the image data buffer are copied to a specified
buffer as the reference line contents.

Figure 2-1. Copy as Reference Lines

Pre-processing image data buffer Post-processing image data buffer

:

Reference lines L

Last 2 lines are copied
as reference lines.

:
]

State in which processing for the
specified lines is completed

21
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However, if SDRST is added at the stripe end, the specified buffer is cleared for the reference lines.

Figure 2-2. When Stripe End is SDRST

Pre-processing image data buffer

Reference lines

Post-processing image data buifer

’
.

Clearance for 2 lines

State in which processing for
the specified lines is completed

Caution If SDRST is added to the middle of an expansion system image data buffer at the stripe end, the
image data is not cleared, and therefore the user should clear the reference lines of the image

data buffer.

Figure 2-3. When Processing is Restarted from the Middle of Image Data Buffer at Stripe End

Pre-processing image data buffer

=

State of specified lines in the middle of buffer

Remark —» : Restart position of expansion

Post-processing image data buffer

The user should clear the
reference lines of the image
data buffer.
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(5) Clearance of MPS and ST tables
If SDRST is set, it is processed in the library after the stripe end.

2.1.3 Handling image data and coded data

(1) Read/write system for image data and coded data
Image data is stored sequentially starting from the Least Significant Bit (LSB) of the byte scanned first with
the scanner.
Coded data is read/written in two systems, LSB_first and MSB_first.

Data Type Read/Write System
Image data LSB_first
Coded data LSB_first and MSB_first

(2) Marker handling
The following markers are automatically added (for compression) or automatically detected (for expansion).

SDNORM/SDRST

ATMOVE

NEWLEN

ABORT

COMMENT (for expansion only)
RESERVE (for expansion only)

(3) Stuff byte handling
Stuff bytes are automatically added (for compression) or automatically discarded (for expansion).

2.1.4 Status transition *
The followings are the block diagram of status transition in each processing.

23
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Figure 2-4. Status Transition of Compression

Start of page

End of stripe
(with some remaining
image buffer space)

End of
specified line

reset=1

@

image buffer
setting 2

Code buffer full

Compression
Image buffer
setting 1

jbig_enc_I{), jbig_enc_m()

Code buffer setting

End of 1 stripe
{(with no remaining
image buffer space)

End of page

End of abort

Transition No. Description Return Value

Start of compression (reset=1) -

End of specified line 0x00

Image buffer setting -

Resumption of compression -

Code buffer full 0x01

Code buffer setting -

Resumption of compression -

End of 1 stripe (with no remaining image buffer space) 0x04

Image buffer setting -

Resumption of compression -

End of 1 stripe (with some remaining image buffer space) 0x0C

Resumption of compression -

End of page 0x02, Ox0A
Abort (abort=1) -

End of abort 0x10
NEWLEN error 0x20

SHASISHSHCHSISHOHONCHONCHIUOHONS)

Resumption of compression after NEWLEN error -

Others Transition impossible -
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Figure 2-5. Status Transition of Expansion

Start of page

End of 1 stripe
(with no remaining
image buffer space)

End of 1 stripe
(with some remaining
image buffer space)

reset=1

image buffer setting 1

Expansion
jbig_dec_l(), jbig_dec_m()

Setting after detection of
COMMENT/RESERVE

marker
COMMENT/RESERVE
marker detection

Transition No. Description Return Value

Dummy byte

processing

End of page

Start of expansion (reset=1) -

End of specified line 0x00

Image buffer setting -

Resumption of expansion -

Code buffer full 0x01

Code buffer setting -

Resumption of expansion -

End of 1 stripe (with no remaining image buffer space) 0x04

Image buffer setting -

Resumption of expansion -

End of 1 stripe (with some remaining image buffer space) 0x0C

Resumption of expansion -

End of page 0x02, 0x0A
ABORT marker detection 0x10
COMMENT/RESERVE marker detection 0x40, 0x80

COMMENT/RESERVE marker processing -

Resumption of expansion -

Error marker code detection 0x100

Dummy byte processing (only when invalid_code_sts = 0x01) -

0O 06660606 ee0eeeeno

Resumption of expansion -

Others Transition impossible -
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2.2 Function Specifications

The following is the specification used to call each library (written in C language).

2.2.1 Structure (parameter)
The parameters (J_PARA) used for all JBIG compression/expansion functions are shown below.

Table 2-2. Parameters (J_PARA)

Member Name

Type

Description

*pixel_buf

unsigned char

Image data buffer address

*next_pixel_buf

unsigned char

Next image data buffer address

pixel_buf_line

unsigned int

Number of image data lines

*code_buf

unsigned char

Compressed coded data buffer address

code_buf_size

unsigned int

Compressed coded data buffer remaining size

*Mps_St_tbl unsigned char Mps_St table start address

Xd unsigned int Number of pixels in horizontal direction

Yd unsigned int Number of pixels in vertical direction

line_cnt unsigned int Line counter

LO unsigned int Number of lines per stripe

Options unsigned char JBIG BIH Options Byte

reset unsigned char 1: Reset execution

abort unsigned char 1: ABORT

sdrst unsigned char After 1-stripe processing ends, 1: SDRST/0: SDNORM

newlen_err_sts

unsigned char

NEWLEN error status

invalid_code_sts

unsigned char

Error marker code status

dummy unsigned char Dummy byte

Tx unsigned char Number of pixels per stripe involved in AT move in horizontal direction
yAT unsigned int AT move start line, 0: stripe start

newlen unsigned int Redefinition of number of page lines, number of new lines

length_er unsigned int length value when NEWLEN marker has an error

Lc unsigned int Comment length

rstart_adr unsigned int Initialization/restart flag

reg_area {10] unsigned int Register save area

jbg_val [31] unsigned int JBIG variable save area (only for abort)
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(1)

()

3

(4)

(5)

(6)

o)

*pixel_buf

Indicates image data buffer address.

pixel_buf specifies the address of a line to be compressed. Do not set the address of a reference line.
After specified lines have been processed, pixel_buf is assigned the address specified by next_pixel_buf.
Input a value aligned by a word for this member.

*next_pixel_buf

Indicates the next image data buffer address.

next_pixel_buf specifies the current address of the image data buffer following the one that processed the
specified lines.

After processing the specified lines, the last 2 lines (when 3-line model template is used) or 1 line (when 2-
line model template is used) of the image data buffer are copied before next_pixel_buf. pixel_buf indicates
the current line at this time.

Input a value aligned by a word for this member.

pixel_buf _line

Indicates the number of image data lines set in the image data buffer.

Be sure to specify a value of one line at least. The number of lines necessary for the image buffer depends
on the value of LRLTWO of Options.

LRLTWO0=0: Requires 3 lines or more including 2 lines (reference lines) before the current line.
LRLTWO=1: Requires 2 lines or more including a line (reference lines) before the current line.

When the specified lines are processed, the set value is output.
The number of the remaining lines is output for the value of pixel_buf_line only in the following cases.

When a stripe ends or page ends without completing the processing of the specified lines
+ When aborted by compressed coded data buffer full

*code buf
Indicates the compressed coded data buffer address.
code_buf is incremented by +1 when one byte of the coded data is written (read) by the library.

code_buf_ size

Indicates the compressed coded data buffer remaining size.

code_buf_size is decremented by —1 when one byte of the coded data is written (read) by the library. If the
compressed coded data buffer remaining size is 0 bytes (return value is 0x01), set it again.

*Mps_St_tbi
Indicates the Mps_St table start address.
The Mps_St table requires 1K bytes.

Xd
Indicates the number of pixels in horizontal direction.
it cannot be changed during page processing. The same keyword as that for the JBIG free parameters is used.

During compression : Specify a multiple of 8.
During expansion  : No restrictions
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(8) Yd
Indicates the number of pixels in vertical direction.
It cannot be changed during page processing. lIts relation with the number of lines per stripe (LO) is shown
below. Yd does not necessarily match multiples of LO. Evenifthe final stripe does not match L0, itis processed
as one stripe. The same keyword as that for the JBIG free parameters is used.

Figure 2-6. Relation with Number of Lines per Stripe (LO)

Page start
Number of pixels in
vertical direction | F="=~"~"=7=7777 .
(=Yd) n — 2 th stripe (=L0)
n — 1 th stripe (=L0)
Final {nth) stripe (=L0)
Page end

(9) line_cnt
The line counter indicates the accumulated number of lines processed by the library.
Refer to it when the number of lines per page or stripe is unknown. reset=1 clears it.

(10) LO
Indicates the number of lines per stripe.
LO cannot be changed during page processing. Even if the number of lines in the final stripe does not match
LO, it is processed as one stripe (refer to (8) Yd). The same keyword as that for the JBIG free parameters
is used.
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(11) Options
This is Options Byte of JBIG BIH.
Options cannot be changed during page processing. The same keyword as that for the JBIG free parameters
is used. Options are explained below.

Table 2-3. Options

Bit Location | Bit Name Description
7 - 0 fixed
6 LRLTWO Specification of model template

0: Use of 3-line model template
1: Use of 2-line model template

5 VLENGTH Setting NEWLEN marker
0: Not set
1: NEWLEN setting possible
4 - 0 fixed
3 TPBON Specification of minimum resolution layer TP
0: Not used
1: Used
2-0 - 0 fixed

Caution If VLENGTH=0 and the NEWLEN marker is appended (during compression) or
detected (during expansion) as a result of checking the relation between the
VLENGTH and NEWLEN markers that are set by bit 5 of Options in 2.1.1 Standard
specifications, the NEWLEN error status (0x01) is returned. During compres-
sion, the return value (0x20) of a function is returned to indicate a NEWLEN
marker error. During expansion, however, processing is continued with the
NEWLEN marker ignored.

(12) reset
Initializes this library.
iIf this library is executed by a reset (reset=1), the Mps_St table, registers in the QM coder, reference lines
(1 line/2 lines depending on Options), restart_adr, line_cnt, newlen_err_sts, and length_err are cleared.
During expansion, newlen, Tx, yAT, sdrst, Lc, and invalid_code_sts are also cleared. After areset, itbecomes
reset=0. Be sure fo reset at the page start.

29
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(13) abort
Aborts processing.

.

During compression

Executing this library with abort=1 causes an abort (forced termination). An abort (forced termination) only
accepts the start of an image data buffer, performs a flush (discharge of compressed code), outputs an
ABORT marker to the compressed coded data buffer, and stops compression. After an abort (forced
termination), abort=0 is set.

During expansion
An abort is not used for expansion of this library.
The ABORT processing for expansion is shown below.

+ During detection of an ABORT marker code, it is returned as a function return value (0x10).
» During detection of an ABORT marker code, expansion is aborted.

(14) sdrst
Sets (for compression) or indicates (for expansion) the state after 1-stripe processing ends. sdrst=1is SDRST
and sdrst=0 is SDNORM.

30

During compression
After 1-stripe processing ends, the following marker codes are output to the compressed coded data buffer.

FFH, O3H FFH, 02H
T T T T
ESC SDRST ESC SDNORM

These are referenced after 1-stripe processing ends and if they are 1 (SDRST), the contents of the JBIG
variable and Mps_St table are all cleared.

During expansion ‘

When an SDRST or SDNORM marker code is automatically detected, value 1 or 0 is set in sdrst. These
statuses are cleared by reset (reset=1).

If sdrstis 1 (SDRST) upon completion of stripe processing, the contents of the JBIG variable and Mps_St
table are all cleared. If sdrstis 1 (SDRST) upon completion of stripe processing, the reference lines of
the image data buffer are also cleared. Note that clearance of the reference lines depends on the state
of the image data buffer. Refer to 2.1.2 (4) Reference line setting for details.
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(15)

(16)

(17)

(18)

newlen_err_sts
If a NEWLEN marker error occurs, the following NEWLEN error status is indicated. if the NEWLEN marker
is normal, O is returned. These error statuses are cleared by reset (reset=1).

0x01 : If newlen # 0 during compression where Options: VLENGTH=0
If NEWLEN marker is detected during expansion where Options: VLENGTH=0

0x02 : If value specified by newlen during compression is less than the total number of line counts, or more
than the number of pixels in the vertical direction

In addition to the above statuses, length_err is also returned if the NEWLEN marker error occurs.

The return value of a function {(0x02) is returned during compression. During expansion, however, only the
status is set and the processing is continued. |f newlen_err_sts is returned during both compression and
expansion, the length value is returned to length_err.

invalid_code_sts

This member is meaningful only during expansion.

If 0x100 (marker code error) is returned as the return value of a function, the following error status is returned.
These statuses are cleared by reset (reset=1).

0x01: No END mark is found and a dummy byte (0x00) is detected at the end of a stripe.

0x02 : No END mark is found and a byte other than dummy byte is detected at the end of a stripe.

0x03 : Abyte otherthan ATMOVE, NEWLEN, COMMENT, RESERVE, SDRST/SDNORM, ABORT, and staff
byte is detected.

If 0x100 is returned as the return value of a function, the compressed code data buffer address and remaining
space of the compressed code data buffer retain the values immediately before detection of the error code.
if invalid_code_sts is 0x01, the dummy byte can be processed if the user increments the compressed code
data buffer address and decrements the size of the remaining space of the compressed code data buffer.
invalid_code_sts is cleared if an ESC code is detected next time.

If two or more dummy bytes exist, they can be processed as follows:

Continue calling expansion until invalid_code_sts reaches 0.

Increment the compressed code data address to the address of the ESC code, decrement the remaining
space of the compressed code data buffer by the number of incremented addresses, and then call the
expansion.

dummy
This is a dummy byte for member word alignment.

Tx, yAT

Tx indicates the number of pixels per stripe involved in AT move in horizontal direction.

yAT indicates the start line of AT move. yAT=0 indicates the start of a stripe. These statuses are cleared
by reset (reset=1) during expansion only.

The relation between yAT and LO (number of lines per stripe) is shown below.

When yAT > LO is set

+ For SDNORM, it accumulates the number of lines and starts AT processing from the next stripe.
+ For SDRST, it does not start AT processing because it recounts the number of lines.
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Figure 2-7. SDRST and SDNORM

SDRST SDNORM
yAT=100 yAT=200
SDRST SDNORM
yAT=200
SDRST SDNORM
SDRST SDNORM

: Pixels in 1 stripe (LO = 128)

: Pixels that carry out AT processing.
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During compression
AT can be moved once in a stripe up to 127 pixels in horizontal direction. It outputs the following marker
codes to the compressed coded data buffer at the start of the stripe.

FFH, 06H, XXH, XXH, XXH, XXH, XXH,  00H
T T T T T
ESC ATMOVE yAT Tx fixed

If AT is the default (Tx=0), the marker code indicating Tx=0 is not output to the compressed coded data
buffer. However, in SBDNORM, the marker code indicating Tx=0 is output when AT processing returns from
Txz0 to Tx=0.

During expansion
If an AT marker code is automatically detected, the AT move start line is set to yAT and the number of pixels
involved in AT move in horizontal direction is set to Tx to perform expansion.
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(19) newlen
Redefines the number of page lines.
The value of newlen is changed to a value specified by Yd and is processed as the number of new page lines.

» During compression
The NEWLEN marker is output to the compressed code data buffer with the value of newlen as the number
of lines of a page (length). Afterthe NEWLEN marker has been output, O is returned as the value of newlen.
Set a value to newlen at the start of a stripe or image buffer. If a value is set at the start of the code buffer,
the operation is not guaranteed.

newlen = 0: The NEWLEN marker is not output to the compressed code data buffer. At this time, clear
newlen at the page start. It is not cleared by reset (reset=1).

newlen = 0: The NEWLEN marker is output if VLENGTH=1 and the value of newlen is within the
permissible range (Yd = length value 2> total number of line counts).

If newlen is set at the start of the image buffer other than at the start of the last stripe, the END marker
is output after the NEWLEN marker.

Figure 2-8. Output Data When newlen Is Set

(a) At start of stripe

ESC NEWLEN length PSCD ESC SDNORM

(b) At start of image buffer other than at start of last stripe

PSCD ESC SDNORM ESC NEWLEN length ESC SDNORM

The NEWLEN error occurs in the following cases. At this time, the NEWLEN marker error is assumed, the
processing is aborted, the NEWLEN error status (newlen_err_sts) and iength_err are set, and the return value
of a function (0x20) is returned.

If newlen # 0 with Options: VLENGTH = 0. 0x01 is set to newlen_err_sts.
If the length value is not within the permissible range (number of pixels in vertical direction < length value,
or total number of line counts > length value), 0x02 is set o newlen_err_sts.

If the processing is aborted by the NEWLEN error, 0 is output as the value of newlen. The NEWLEN error

status (newlen_err_sts) and the length value (length_err) in case of NEWLEN marker error are cleared by
reset (reset=1).
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During expansion

If the NEWLEN marker code is automatically detected, it is set to newlen as the number of lines of the new
page. This code is cleared by reset (reset=1).

If the NEWLEN marker is detected at the start of a stripe, it is set to newlen as the number of lines of a
new page, and then expansion of the stripe is performed. If the END marker (SDNORM/SDRST) is detected
in the middle of a stripe, expansion is performed as follows:

(1) Virtual code data: Expansion of one line is performed with 0x00 as the virtual code data, and the
processing is temporarily stopped.

(2) Whether the next code of the END marker is a NEWLEN marker or not is checked.

(3) Ifitis not a NEWLEN marker, expansion is restarted with 0x00 as the virtual code data. in this case,
the end condition is LO.

If the next code of END marker is a NEWLEN marker, VLENGTH is checked.

(4) If VLENGTH=0, 0x01 is set to the NEWLEN error status (newlen_err_sts) and length value is set to
length_err, and the NEWLEN marker and length value are ignored. If a normal NEWLEN marker has
already been detected, the number of lines of a new page at that time is assumed to be the end of
a pagé and expansion is restarted. If the normal NEWLEN marker has not been detected, initial value
Yd is assumed to be the end of a page and expansion is restarted.

(5) If the detected length value is within the permissible range (Yd = length value = total number of line

counts), the number of lines of a new page is setto newlen, and expansion is restarted with this number
of lines assumed as a new page end condition.
If the detected length value is not within the permissible range, 0x02 is set to the NEWLEN error status
(newlen_err_sts), and the length value is set to length_err, and the NEWLEN marker and the length
value are ignored. If a normal NEWLEN marker has been aiready detected, the number of lines of
anew page at thattime is assumed to be the end of the page and expansion is restarted. If the normal
NEWLEN marker has not been detected, initial value Yd is assumed to be the end of the page and
expansion is restarted.

The NEWLEN error occurs in the following cases. At this time, the NEWLEN error status (newlen_err_sts)
and length_err are set, and expansion is continued.

- Ifthe NEWLEN marker is detected with Options: VLENGTH=0. The NEWLEN marker is ignored, and 0x01
is set to newlen_err_sts.

« Ifthe length value is not within the permissibie range (number of pixels in vertical direction < length value,
or total number of line counts > length value). 0x02 is set to newlen_err_sts.

The value of newlen does not change in case of a NEWLEN error. The NEWLEN error status (newlen_err_sts)
and length value (length_err) in case of a NEWLEN marker error are cleared by reset (reset=1).
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(20) length_err *
The length value in case of the NEWLEN marker is abnormal is indicated. If the NEWLEN marker is normal,
0 is returned. The length value is cleared by reset (reset=1).
The return value (0x20) of a function is returned during compression. Only the length value is set during
expansion, and the processing is continued. If a NEWLEN marker error occurs, newlen_err_sts is also
returned with this member.

(21) Lc
Indicates the comment length of a comment marker.

« During compression
COMMENT marker output is not supported.

During expansion

Ifa COMMENT marker code is automatically detected, the comment lengthis setin Lc and the start address

of acommentis setin code_buf. A function return value (0x40) is returned. This status is cleared by reset *
(reset=1).

(22) restart_adr

Indicates a flag necessary to re-execute this library without terminating processing for the specified lines.
restart_adr is cleared by reset {reset=1) at the page start. *
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Figure 2-9. Parameter Examples

P 1 stripe

(1728 x 128 = 221,184 pixels) LO = 128 lines

A4 sheet

200dpi

Yd = 2376 lines 18 stripes + 72 lines

RN

I

Xd = 1728 pixels

Model template (when LRLTWO = 0)

? | : Remarked pixel

.
| ? : AT pixel (Tx = 8)
4

Image data buffer (when LRLTWO = 0)

“pixel_buf \ }/ 2 lines

“next_pixel_buf

\

128 lines pixel_buf_line = L0 = 128 lines
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2.2.2 External interface

(1) Compression system

(a)

JBIG compression
+ Classification
+ Function name

+« Format

» Argument

: Compression system
. jbig_enc_m(), jbig_enc_I()
« Function outline :

Performs compression from the specified image data buffer and JBIG free
parameter, and ouiputs coded data to the compressed coded data buffer.

. #include “jbig810.h” (V810 family)

#include “jbig850.h” (V850 family) *
int jbig_enc_m( struct J_PARA *encdata )

. J_PARA
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Table 2-4. Compression System

Member Name Type 11O Description
*pixel_buf unsigned char io Image data buffer address
*next_pixel_buf unsigned char i Next image data buffer address
pixel_buf_line unsigned int io Number of image data lines
*code_buf unsigned char io Compressed coded data buffer address
code_buf_size unsigned int io Compressed coded data buffer remaining size
*Mps_St_tbl unsigned char i Mps_St table start address
Xd unsigned int i Number of pixels in horizontal direction
Yd unsigned int i Number of pixels in vertical direction
line_cnt unsigned int io Line counter
LO unsigned int i Number of lines per stripe
Options unsigned char i JBIG BIH Options Byte
reset unsigned char io 1: Reset execution
abort unsigned char io 1: ABORT
sdrst unsigned char i After 1-stripe processing ends, 1: SDRST/0: SDNORM
newlen_err_sts unsigned char 0 NEWLEN error status
invalid_code_sts | unsigned char - Error marker code status
dummy unsigned char - Dummy byte
Tx unsigned char i Number of pixels per stripe involved in AT move in horizontal direction
yAT unsigned int i AT move start line, O: stripe start
newlen unsigned int io Redefinition of number of page lines, number of new lines
length_err unsigned int o length value when NEWLEN marker has an error
Le unsigned int - Comment length
restart_adr unsigned int io Initialization/restart flag
reg_area {10] unsigned int io Register save area
jbg_val [31] unsigned int io JBIG variable save area (only for abort)
Remark i: Input, o: Output, io: Input/output, —: Unused
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« Return value
Table 2-5 gives an explanation of the return value and Table 2-6 gives an explanation of each bit of
the return value.

Table 2-5. Return Value (Compression System)

Return Value Description
0x20 NEWLEN marker erroriote !
0x10 Abort (forced termination)Note 2
0x0C 1-stripe end (with some remaining image data buffer space)
Ox0A Page end (with some remaining image data buifer space)
0x04 1-stripe end (with no remaining image data buffer space)
0x02 Page end (with no remaining image data buffer space)
0x01 Abort by compressed coded data buffer full
0x00 Normal termination of compression for specified lines

Notes 1. Details of the error are stored in newlen_err_sts. At the same time, the setting value of
newlen=0 and length_err=newlen are output.
2. Compression cannot be restarted. To restart compression, reset the return value and
restart at the top of the page.

Table 2-6. Each Bit of Return Value (Compression System)

Bit Location Description
31-6 Reserved: 0 fixed
5 NEWLEN marker error
0: Normal
1: Abnormal
4 Abort (forced termination)

0: No abort (forced termination)
1: Abort (forced termination)

3Note 1 Indicates state of image data buffer.
0: With no remaining buffer space
1: With remaining buffer space

2 1-stripe end
0: Not ended
1: End

1 Page end
0: Not ended
1: Ended

0 Indicates termination state.
0: Normal encoding terminationhote 2
1. Aborthote 3

Notes 1. Whether or not there is some remaining space in the image data buffer matters only when
1 stripe ends or 1 page ends.
2. Specified image data line end, stripe end or page end
Abort due to compressed coded data buffer full
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» Function

Performs compression from the specified image data buffer and JBIG free parameter and outputs
coded data to the compressed coded data buffer. Compresses data for the number of lines specified
by the number of image buffer lines.

Aborts operation when the remaining size of the compressed coded data buffer is 0. When 1-stripe
processing ends, outputs an SDNORM/SDRST marker to the compressed coded data buffer and
uses the status indicating 1-stripe end as a return value. For page end, also uses the status
indicating page end as a return value.

(b) Image data

¢ When a page comes first, set all the reference lines to white.
When LRLTWO=0: Set all to white with the previous 2 lines as reference lines.
When LRLTWO=1: Set all to white with the previous 1 line as a reference line.
When setting all reference lines to white, set “1” in reset.
¢ Set the number of pixels in horizontal direction to a multiple of 8.
¢ Place the image data so that the line start becomes the word boundary.

Figure 2-10. Line with 40 Pixels (Compression System)

.« Word (32 bits)—————1

N
\

7/ /] - 8-bit pixel data

I:I : 8-bits for word alignment

!

Word boundary
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+ Place image data per line so that it is continuous on the word boundary.

e The number of image data lines changes by an abort due to stripe end, page end or compressed coded
data buffer full.

e The recommended number of image buffer lines is the number of lines per stripe (L0) multiplied by
aconstantor afraction. Forexample, suppose thatthe number oflines per stripe is 9, the recommended
number of image buffer lines is its multiplication by a constant, i.e., 9, 18, 27, and so on, or its
multiplication by a fraction, i.e., 1 and 3, and so on.
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(2) Expansion system
(a) JBIG expansion
- Classification Expansion system
+ Function name : jbig_dec_m( ), jbig_dec_I()
» Function outline : Performs expansion from the specified receive data buffer and JBIG free

parameter, and outputs expanded image data to the image data buffer.

« Format : #include “jbig810.h” (V810 family)
#include “jbig850.h" (V850 family) *
int jbig_dec_m( struct J_PARA *decdata )
« Argument . J_PARA
Table 2-7. Expansion System
Member Name Type 110 Description
*pixel_buf unsigned char io Image data buffer address
“next_pixel_buf unsigned char i Next image data buffer address
pixel_buf_line unsigned int io Number of image data lines
*code_buf unsigned char io Compressed coded data buffer address
code_buf_size unsigned int io Compressed coded data buffer remaining size
“Mps_St_tbl unsigned char i Mps_St table start address
Xd unsigned int i Number of pixels in horizontal direction
Yd unsigned int i Number of pixels in vertical direction
line_cnt unsigned int io Line counter
LO unsigned int i Number of lines per stripe
Options unsigned char i JBIG BIH Options Byte
reset unsigned char io 1: Reset execution
abort unsigned char - Unused
sdrst unsigned char o After 1-stripe processing ends, 1: SDRST/0: SDNORM
newlen_err_sts unsigned char o] NEWLEN error code status *
invalid_code_sts | unsigned char o] Error marker code status *
dummy unsigned char - Dummy byte *
Tx unsigned char o Number of pixels per stripe involved in AT move in horizontal direction
yAT unsigned int o AT move start line, 0: stripe start
newlen unsigned int 0 Redefinition of number of page lines, number of new lines
length_err unsigned int 0 length value when NEWLEN marker has an error *
Lc unsigned int o Comment length
restart_adr unsigned int io Initialization/restart flag
reg_area [10] unsigned int io Register save area
jbg_val [31] unsigned int io JBIG variable save area (only for abort)
Remark i: Input, o: Output, io: Input/output, — Unused
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* Return value
Table 2-8 gives an explanation of the return value and Table 2-9 gives an explanation of each bit of
the return value.

Table 2-8. Return Value (Expansion System)

Return Value Description
0x100 Marker code abnormalityNote 1
0x80 Reserved marker detection
0x40 Comment marker detection
0x10 Abort (forced termination)Note 2
0x0C 1-stripe end (with some remaining image data buffer space)
Ox0A Page end (with some remaining image data buffer space)
0x04 1 stripe end (with no remaining image data buffer space)
0x02 Page end (with no remaining.image data buffer space)
0x01 Abort by compressed coded data buffer empty
0x00 Normal termination of expansion for specified lines

Notes 1. Details of the error is stored in invalid_err_sts.
When invalid_err_sts=1 (dummy byte detected), expansion can be restarted after process-
ing the dummy byte. In other case, expansion cannot be restarted. To restart expansion,
reset the return value and restart at the top of the page.
2. Expansion cannot be restarted. To restart expansion, reset the return value and restart at
the top of the page.

Table 2-9. Each Bit of Return Value (Expansion System) (1/2)

Bit Location Description
31-9 Reserved: 0 fixed
8 Marker code abnormality
0: Normal

1: AbnormalNete

7 Reserved marker detection
0: Undetected
1: Detected

6 Comment marker detection
0: Undetected
1. Detected

5 Not used

Note Other than ATMOVE, NEWLEN, COMMENT, RESERVE, SDRST/SDNORM, ABORT, stuff
byte or unless the data following the one when a stripe ends is an END marker (SDRST/
SDNORM). At this time, the compressed code data buffer address and the remaining space
of the compressed code data buffer are not updated, and their values immediately before
detection are retained. For details, refer to 2.2.1 (16) invalid_code_sts.
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Table 2-9. Each Bit of Return Value (Expansion System) (2/2)

Bit Location Description

4 Abort (forced termination)
0: No abort (forced termination)
1: Abort (forced termination)

3Note 1 Indicates state of image data buffer
0: No remaining buffer space
1: With some remaining buffer space

2 1-stripe end
0: Not ended
1: Ended

1 1-page end
0: Not ended
1: Ended

0 Indicates termination state.
0: Normal termination of expansionhote2
1: AbortNote 3

Notes 1. Whether or not there is some remaining space in the image data buffer matters only when
1 stripe ends or 1 page ends.
2. Specified image data line end, stripe end or page end
3. Abort by compressed coded data buffer empty

Function

Performs expansion from the specified receive buffer and JBIG free parameter and outputs expanded
image data to the image data buffer. Expands data for the number of lines specified by the number
of image buffer lines.

Aborts operation when the remaining size of the compressed coded data buffer is 0. When 1-stripe
processing ends, detects an SDNORM/SDRST marker and uses the status indicating one stripe end
as a return value. For page end, also uses the status indicating page end as a return value.
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(b) Image data

o When a page comes first, set all the reference lines to white.
When LRLTWO=0: Set all to white with the previous 2 lines as virtual lines.
When LRLTWO=1: Set all to white with the previous 1 line as a virtual line.
When setting all reference lines to white, set “1” in reset.
¢ Place the image data so that the line start becomes the word boundary.
» Place image data per line so that it is continuous on the word boundary. Note that the 8 bits for word
alignment shown below are not overwritten with image data but retain the previous state.

Figure 2-11. Line with 40 Pixels (Expansion System)

Word (32 bits) ——»

N
%

A : 8-bit pixel data

1 line

I

: 8-bits for word alignment

LN

Word boundary The previous state remains.
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e The number of image data lines changes by an abort due to stripe end, page end or compressed coded
data buffer empty.

e The recommended number of image buffer lines is the number of lines per stripe (LO) multiplied by
a constant or a fraction.
Forexample, suppose that the number of lines per stripe is 9, the recommended number of image buffer
lines is its multiplication by a constant, i.e., 9, 18, 27, and so on, or its multiplication by a fraction, i.e.,
1 and 3, and so on. If the number of image bufferlines and the number of lines per stripe are not obtained
by multiplication by a constant or fraction, and it is SDRST (return value: 0x0C, sdrst=1), clear the
reference lines when the next expansion is performed.

(c) ABORT processing
¢ When an ABORT marker code is detected, it is returned as a function return value (0x10).
e When an ABORT marker code is detected, expansion is aborted.

Remarks 1. When a RESERVE marker code is automatically detected, it is returned as a function
return value (0x80). The next address of the RESERVE marker code is set to code_buf.
2. Stack bytes are automatically discarded.




3.1 Link Procedure

CHAPTER 3 INSTALLATION

The names of sections used in this library are shown below.

Table 3-1. Section

Section Name Attribute Function
JBETEXT text JBIG compression program
.JBDTEXT text JBIG expansion program
JBDATA data JBIG compression/expansion table

The link procedure is as follows.

(1) v810 family

(a) NEC version (ca732: Ver.2.00 or higher)
1d732 -D <link directive><..object file>.../libjbig.a -0 <output file>

(b) GHS version (ELF version: Ver.1.8.7B or higher)
Ix188 -0 <output file> -sec <map file><..object file> -L<dir> -ljbig

(2) V850 family

(a) NEC version {ca850: Ver.1.00 or higher)
1d850 -D «link directive> <..object file>.../libjbig.a -0 <output file>

(b) GHS version (ELF version: Ver.1.8.7B or higher)
Ix188 -0 <output file> -sec <map filex><..object file> -L<dir> -ljbig
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3.2 Sample Creation Procedure

The following NEC-version and GHS-version makefiles are executed.

3.2.1 V810 family

(1) NEC version {ca732: Ver.2.00 or higher)

»  makefile
CC = ca732
AS = as732
LD = 1d732
all: enc_main.elf dec_main.elf

enc_main.elf: crt8l10.0 enc_main.o jbig_enc.lnk

S(LD) -D jbig_enc.lnk crt8l0.o enc_main.o libjbig.a -o enc_main.elf

dec_main.elf: crt8l0.0 dec_main.o jbig_dec.lnk

enc_

dec

crt8

S(LD) -D jbig_dec.lnk crt810.0 dec_main.o libjbig.a -o dec_main.elf

main.o: enc_main.c

$(CC) -Wa,-cn -cpu 742 -c enc_main.c
main.o: dec_main.c

$(CC) -Wa,-cn -cpu 742 -c dec_main.c
10.0: crt8l0.s

$S(AS) crt810.s -o crt8l0.o
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(a) NEC version linker options

-0 <file name>
Specifies the name of an execution file to be generated.

-D <«link directive>
Sets the start address of a section (.text, .data,...).
The contents of jbig_enc.Ink are shown below.

DATA: ILOAD ?RW VOx0 {.data = SPROGBITS ?AW; JBDATA = $PROGBITS 2AW;};
TEXT: ILOAD ?RX VOx10000 {.text = $PROGBITS ?AX; JBETEXT = $PROGBITS ?AX:};
_ _tp_TEXT @ %TP_SYMBOL;

__gp_DATA @ %GP_SYMBOL &__tp_TEXT;

The contents of jbig_dec.Ink are shown below.
DATA : 'LOAD ?RW VOx0 {.data = $PROGBITS ?AW: JBDATA = $PROGBITS ?AW:};
TEXT : ILOAD ?RX VOx10000 {.text = SPROGBITS ?AX: JBDTEXT = $PROGBITS ?AX:};
_ _tp TEXT @ %TP_SYMBOL;
_ _gp_DATA @ %GP_SYMBOL &_ _tp_TEXT;
(b) Sample main source compile
Example ¢a732 -c enc_main.c

‘———— Compile only

Refer to respective user's manuals of the NEC linker and compiler for details.
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(2) GHS version (ELF version Ver.1.8.7B or higher)

+ makefile
CC = cc8l0e
AS = as800
LD = 1x188

enc_main.elf: crt810.0 enc_main.o
$(LD) -o enc_main.elf -e_ _start -sec {.text 0x10000 : .JBETEXT:

.data 0x0 : .JBDATA : .sdata : .sbss : .bss } crt810.0 enc main.o -L../../1ib810
-1jbig -M

dec_main.elf: crt8l10.o0 dec_main.o
$(LD) -o dec_main.elf -e_ _start -sec {.text 0x10000 : .JBDTEXT:
.data Ox0 : .JBDATA : .sdata : .sbss : .bss } crt8l10.0 dec_main.o -L../../1ib810
-l1jbig -M

enc_main.o: enc_main.c
$(CC) -c¢ -OA -G enc_main.c
dec_main.o: dec_main.c
$(CC) -c -OA -G dec_main.c
crt8l0.o: crt8l0.s
$(AS) -elf -cpu=v810 -o crt8l0.o0 crt8l0.s
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(a) GHS linker options

-0 <file name>
Specifies the name of an execution file to be generated.

-sec {section address [: section address...]}
Sets the start address of a section (.text, .data,..). Specification of each section is separated by “".

If an address is omitted, it is connected to the section specified immediately before.

(b) Sample main source compile
Specifies optimization option -OA and compiles.

Example cc810e -¢ -OA -G enc_main.c

L— Multi C source debugger

Optimization (algorithm}
Compile only

See respective user's manuais of the GHS linker and compiler for details.
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3.2.2 V850 family

(1) NEC version (ca850: Ver.1.00 or higher)

+  makefile
CC = ca850
AS = as850
LD = 1d850

all: enc_main.elf dec_main.elf
enc_main.elf: crt850.0 enc_main.o jbig_enc.lnk

S(LD) -D jbig_enc.lnk crt850.0 enc_main.o libjbig.a -o enc_main.elf
dec_main.elf: crt850.o0 dec_main.o jbig_dec.lnk

$(LD) -D jbig_dec.lnk crt850.0 dec_main.o libibig.a -o dec_main.elf

enc_main.o: enc_main.c

$(CC) -cpu 3000 -c enc_main.c
dec_main.o: dec_main.c

$(CC) -cpu 3000 -c dec_main.c
crt850.0: crt850.s

$(AS) -cn -cpu 3000 crt850.s -o crt850.0
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(a) NEC version linker options

-0 <file name>
Specifies the name of an execution file to be generated.

-D <link directive>
Sets the start address of a section (.text, .data,...).
The contents of jbig_enc.Ink are shown below.

DATA1: ILOAD ?RW V0x1000 {.JBDATA = $PROGBITS ?AW;};
TEXT: ILOAD ?RX V0x2000 {.text = $PROGBITS ?AX; JBETEXT = $PROGBITS ?AX;};

DATAZ2: ILOAD ?RW V0x100000 {.data = $PROGBITS ?AW;};

_ _tp_TEXT @ %TP_SYMBOL;
_ _gp_DATA @ %GP_SYMBOL & _ _tp_TEXT;
__ep_DATA @ %EP_SYMBOL:

The contents of jbig_dec.Ink are shown below.

DATA1 : ILOAD ?RW VOx1000 {JBDATA = $PROGBITS ?AW:};
TEXT : ILOAD ?RX V0x2000 {.text = SPROGBITS ?AX; JBDTEXT = $PROGBITS ?AX;};

DATA2: ILOAD ?RW V0x100000 {.data = $PROGBITS ?AW;};
_ _tp. TEXT @ %TP_SYMBOL,;

_ _9p_DATA @ %GP_SYMBOL & _ _tp_TEXT;

__ep DATA @ %EP_SYMBOL;

(b) Sample main source compile

Example ¢a850 -c enc_main.c

\—i Compile only

Refer to respective user’s manuals of the NEC linker and compiler for details.
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(2) GHS version (ELF version Ver.1.8.7B or higher)

«  makefile
CC = cc850e
AS = as850e
LD = 1x188

all: enc_main.elf dec_main.elf
enc_main.elf: crt850.0 enc_main.o
$(LD) -o enc_main.elf -e_ _start -sec {.text 0x2000: .JBETEXT: .JBDATA 0x1000:
.data 0x100000: .sdata: .bss: .sbss} crt850.0 enc main.o -L../../1ib850 -1ljbig -M

dec_main.elf: crt850.0 dec_main.o
$(LD) -o dec_main.elf -e_ _start -sec {.text 0x2000: .JBDTEXT: .JBDATA 0x1000:
.data 0x100000: .sdata: .sbss: .bss} crt850.o dec_main.o -L../../1ib850 -1ljbig -M

enc_main.o: enc_main.c

$(CC) -c -0A -G enc_main.c
dec_main.o: dec_main.c

$(CC) -c¢ -0A -G dec_main.c
crt850.0: crt850.s

$(AS) -elf -o crt850.0 crt850.s

(a) GHS linker options

-0 <file name>
Specifies the name of an execution file to be generated.

-sec {section address [: section address...]}
Sets the start address of a section (.text, .data,..). Specification of each section is separated by “.”.

If an address is omitted, it is connected to the section specified immediately before.

(b) Sample main source compile
Specifies optimization option -OA and compiles.

Example cc850e -¢c -OA -G enc_main.c
Multi C source debugger
Optimization (algorithm)

Compile only

See respective user’'s manuals of the GHS linker and compiler for details.
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3.3 Symbol Name Convention

All the symbols names used in this library are assigned “jbig_" at their beginning. “jbig_" is a middleware ID. A
function name consists of middleware ID + function name. Pay attention to symbol names used in user applications.
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CHAPTER 4 SYSTEM EXAMPLES

This chapter describes system examples of compression/expansion by JBIG. For main sources of the system
examples, refer to APPENDIX SAMPLE SOURCE LIST (this sample does not satisfy all the specifications).

4.1 Compression System Example

Performs compression from the specified image data buffer and JBIG free parameter and outputs coded data to
the compressed coded data buffer. Compresses data for the number of lines specified by the number of image buffer
lines.

Aborts operation when the remaining size of the compressed coded data buffer is 0. When 1-stripe processing
ends, outputs an SDNORM/SDRST marker to the compressed coded data buffer and uses the status indicating 1-
stripe end as a return value.

53



CHAPTER 4 SYSTEM EXAMPLES

Figure 4-1. Compression System Example

( Stlar’( D)

BIH output
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Initialization of library
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Image data setting
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Error processingNot®

0x01 0x00 0x0C 0x0A
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size re-setting with no remaining
image buffer space),
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Image data settingo'® ] 0x10
(ABORT transferred)

Code data transferhot

Setting of new
number of pagesN°®
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Note These conditional statements and processing are not included in the sample source.
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4.2 Expansion System Example
Performs expansion from the specified receive buffer and JBIG free parameter and outputs expanded image data
to the image data buffer. Expands data for the number of lines specified by the number of image data lines.
Aborts operation when the remaining size of the compressed coded data buffer is 0. When 1-stripe processing

~ ends, detects an SODNORM/SDRST marker and uses the status indicating 1-stripe end as a return value.

Figure 4-2. Expansion System Example *

| Parameter setting I

| BIH read |

l

| initalization of ibrary |

[

| Code data setting ]

[ { ibig_dec_m( ) ||

Return value?

0x01 0x0C 0x00 0x0A 0x10 0x40 0x80
(code buffer | (end of stripe, {image buffer full) | (end of page, (ABORT (COMMENT | (RESERVE
empty) with some or with some detection) detection)  {detection)
remaining 0x04 remaining or
image buffer (end of stripe, image buffer 0x100
available) with no remaining | space) (marker error)
I Code data settingh°t® image buffer or
l space) 0x02
(end of page,
Qode buffgr with no remaining ICOMMENT processing™°'®
size re-setting image buffer
space)

Note

| Error processing

Yes ] Image data transfer°'®

Continue
expansion?

Yes

l Image data transfer“ml

?

End

Note These conditional statements and processing are not included in the sample source.
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4.3 Memory Map Example

The followings are examples of sample program {(compression/expansion) memory map.

Figure 4-3. V810 Family Memory Map Example

0x001FFFFF

0x00100000

0x00040000

0x00020000

0x00010000

0x00000000

Stack area

Code buffer

Pixel data

Learning table

Program

Probability prediction table

Compressed coded data buffer size : Several K bytes

Pixel data buffer size : Approximately 513K bytes

Mps_St_tbl size : 1K bytes

Compression program : Approximately 6K bytes

Expansion program : Approximately 8K bytes

Table size : 1K bytes
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Figure 4-4. V850 Family Memory Map Example (V851) *
0x00FFFFFF
IO area
0x00FFF000
0x00FFE000
Code buffer Compressed coded data buffer size : Several K bytes
0x00190000
Pixel data Pixel data buffer size : Approximately 513K bytes
0x00110000
Learning table Mps_St_tbl size : 1K bytes
0x00100000
Compression program : Approximately 6K bytes
0x00002000 Expansion program : Approximately 8K bytes
Probability prediction tabl Table size : 1K bytes
0x00001000
0x00000000
Remark : On-chip ROM area (0x00000000-0x000FFFFF)
771 : On-chip RAM area (0OxO0OFFEOO0-0xO0FFEFFF)
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APPENDIX SAMPLE SOURCE LIST

(1) JBIG compression sample source

#include ”jbig810.h”

/% BIH */

tdefine BIH DL 0
tdefine BIH_D 0
#define BIH P 1
#define BIH_FILL 0

#define BIH_XD 1728
#define BIH_YD 2376
#define BIH_LO 128
tdefine BIH_MX 0x7F
tdefine BIH_MY 0

#define BIH ORDER O

#define VLENGTH 0x20

#define TPBON 0x08 /* TPBON */
tdefine LRLTWO 0x40 /* 3 LINE */

/* jbig_enc_m() */

#define PIXEL_BUF 0x40000L
#define PIXEL_BUF_LINE 72
#define CODE_BUF 0x100000L
#define CODE_BUF_SIZE 256
tdefine MPS_ST_BUF 0x20000L
#tdefine PAGEl 2376
#define STRIPEL 128
fdefine XD 1728
#define NORMAL_END 0x00
#define CODE_FULL 0x01
tdefine PAGE_END FULL 0x02
tdefine PAGE_END 0x0A
#define STRIPE_END_FULL 0x04
tdefine STRIPE_END 0x0C
tdefine ABORT_END 0x10
#define NEWLEN_ERR 0x20 ®
main()

{

struct J_PARA encdata;

register unsigned int cnt;
register unsigned int pixel_byte;
register unsigned int status;

encdata.code_buf = (unsigned char *)CODE_BUF;
/* BIH output =*/
*encdata.code _buf++ = (unsigned char)BIH_DL;

*encdata.code_buf++ = (unsigned char)BIH_D;
*encdata.code_buf++ = (unsigned char)BIH_P;
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*encdata.code_buf++ = (unsigned char)BIH_FILL;

*encdata.code_buf++ = (unsigned char) (BIH_XD>>24);
*encdata.code_buf++ = (unsigned char)(BIH_XD>>16);
*encdata.code_buf++ = (unsigned char)(BIH_XD>>8);
*encdata.code_buf++ = (unsigned char)BIH_XD;

*encdata.code_buf++ = (unsigned char)(BIH_YD//24);
*encdata.code_buf++ = (unsigned char)(BIH_YD//16);
*encdata.code_buf++ = (unsigned char)(BIH_YD//8);
*encdata.code_buf++ = (unsigned char)BIH_YD;

*encdata.code_buf++ = (unsigned char)(BIH_LO0>>24);
*encdata.code_buf++ = (unsigned char)(BIH_LO>>16);
*encdata.code_buf++ = (unsigned char)(BIH_L0>>8);
*encdata.code_buf++ = (unsigned char)BIH_LO;

*encdata.code_buf++ = (unsigned char)BIH_MX;
*encdata.code_buf++ = (unsigned char)BIH_MY;
*encdata.code_buf++ = (unsigned char)BIH_ORDER;
*encdata.code_buf++ = (unsigned char)(TPBON|VLENGTH);

/* Jjbig_enc_m( ) parameter set */
encdata.pixel_buf = (unsigned char *)PIXEL_BUF;
encdata.pixel_buf_line = PIXEL_BUF_LINE;
encdata.code_buf_size = CODE_BUF_SIZE;
encdata.Mps_St_tbl = (unsigned char *)MPS_ST_ BUF;
encdata.Xd = XD;

encdata.Yd PAGEL;

encdata.line_cnt = 0;

encdata.L0 = STRIPE];

encdata.Options = (TPBON|VLENGTH) ; /* TP=on, 3tmp */
encdata.newlen = 0;

encdata.sdrst = 0; /* SDNORM */
encdata.abort = 0; /* RABORT */
encdata.Tx = 0; /* AT = default */

encdata.yAT = 0;
encdata.restart_adr = 0;
encdata.reset = 1; /* reset */

pixel_byte = PIXEL_BUF_LINE*(encdata.Xd/8);
encdata.next_pixel buf = (unsigned char *)(PIXEL_BUF + pixel_byte);

/******************/

/* pixel data set */

/******************/

for(;:){
switch(status = jbig_enc_m(&encdata)){
case CODE_FULL :encdata.code_buf_size = CODE_BUF_SIZE;
break;
case STRIPE_END :break;
case PAGE_END :goto page_end;
case ABORT END :1f( encdata.code_buf size != CODE_BUF_SIZE )
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)

page_end:;

abort_int(){
exit(1l);

newlen_err(){
exit(1l);

case
case

case
case

STRIPE_END_FULL
NORMAL_END

PAGE_END_FULL
NEWLEN_ERR

/*********************/

/* code data forward */

/*********************/

abort_int();

':/*********k********/

/* pixel data set */

/******************/

encdata.next_pixel_buf = (unsigned char *)
(encdata.pixel_buf + pixel_byte);
break;

:goto page_end;
‘newlen_err();
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(2) JBIG expansion sample source

#include “Jjbig810.h”

/*jbig_dec_m()*/

#define PIXEL_BUF 0x40000L
#define PIXEL_BUF_LINE 72
#tdefine CODE_BUF 0x100000L
#define CODE_BUF_SIZE 0x10000
#define MPS_ST_BUF 0x20000L
#define PAGEl 2376
#tdefine NORMAL_END 0x00
#define CODE_BUF FULL 0x01
#define PAGE_END_FULL 0x02
#tdefine PAGE__END 0x0a
#tdefine STRIPE_END_FULL 0x04
#define STRIPE_END 0x0c
#define ABORT_END 0x10
#define COMMENT END 0x40
#define RESERVE_END 0x80
#define MARKER_ERR 0x100
main()

{
struct J_PARA decdata;
register unsigned int error, pixel byte;
register unsigned int pixel_buf_next = PIXEL_BUF;

decdata.pixel_buf = (unsigned char *)PIXEL_BUF;

decdata.pixel buf_line = PIXEL_BUF_LINE;

decdata.code_buf = (unsigned char*)CODE_BUF;

decdata.code_buf_size = CODE_BUF_SIZE - 20; /* BIH 20 byte */
decdata.pixel _buf = (unsigned char *)PIXEL_BUF;

decdata.restart_adr = 0;

decdata.Mps_St_tbl (unsigned char *)MPS_ST_BUF;

decdata.line cnt = 0;
decdata.code_buf += 4;

Il

decdata.Xd

decdata.Xd |
decdata.Xd |
decdata.Xd |

(*decdata.code_buf++) << 24; /* read BIH (Xd) */
= ((*decdata.code_buf++) << 16);

((*decdata.code_buf++) << 8);

*decdata.code buf++;

i

decdata.Yd

decdata.yd |
decdata.yd |
decdata.yYd |

(*decdata.code_buf++) << 24; /* read BIH (Yd) */
((*decdata.code_buf++) << 16);

((*decdata.code_buf++) << 8);

*decdata.code_buf++;

I

decdata.L0 = (*decdata.code_buf++) << 24; /* read BIH (LO) */
decdata.L0 |= ((*decdata.code_buf++) << 16);
decdata.L0 |= ((*decdata.code_buf++) << 8);

decdata.L0 |= *decdata.code_buf++;
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decdata.code_buf += 3;

decdata.Options = (*decdata.code_buf++) & Oxff; /* read BIH (Options) */
decdata.reset = 1; ) /* reset */

pixel_byte = PIXEL_BUF_LINE * (jbig.Xd / 8);

decdata.next_pixel_buf = (unsigned char *)(PIXEL_BUF + pixel_byte);
for(;;){
switch(status = jbig_dec_m(&decdata)){
case CODE_BUF_FULL :decdata.code_buf_size = CODE_BUF SIZE;break;
case STRIPE_END :break;
case PAGE_END :goto page_end;
case STRIPE_END_FULL
case NORMAL_END :/**********************/

/* pixel data forward */

/******************k***/

decdata.next_pixel_buf = (unsigned char *)
(decdata.pixel buf + pixel_byte) ;
break;

case PAGE_END_FULL :goto page_end;

case ABORT_END rabort_err();

case COMMENT_END comment_end();

case RESERVE_END :break;

case MARKER_ERR :marker_err();

page_end: ;
}

abort_err(){
exit(1l);

comment_end () (

/**************************/

/* comment marker routine */

/**************************/

]

marker_err(){
exit(1l);
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