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Preface

This volume contains documentation for the BOX8O System.

This documentation is presented in a series of appendices . Each

contains a set of charts, tables , or program listings which

describe the BOX 80 System.
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TABLE A -1

FEAT Da ta F i le Format

HEADER BLOCK:
NPJIE,LABLF,JDX ,LB ,IC ,MAXV ,IOPT , IHIS,FIRS,FLAS

DATA BLOCK:
FEAT (JDX ,LB)

TRAILER BLOCK:
FMIN (JDX ) ,FMAX(JDX )

Definitions: (Implicit type unless indicated)
NAME — File name, 4HEEAT
LAB LF — Label, nnnn user input
JDX - Number of features +3, data buffer X-dimension
LB - Numb er of fectors, per block

( IC — Number of pattern classes
MAXV - Maximum vectors per block
IOPT - Scaling option used by CREATE
IHIS — Histogram option used by CREATE
FIRS — Minimum component value over all dimensions
FLAS — Maximum component value over all dimensions
j - 1 < j < J D
2. — i < 2 . < L B
FEAT (j, ~) 

— Vector component
FEAT (JD+ i,2.) — Integer vector number
FEAT (JD+2,z) - Integer class identifier
FEAT (JD÷3,2.) — Vector energy value
FMIN (j) — Minimum component for this dimens ion
FMA X (j) — Max imum component for this di mensi on
FMIN (JD+1) — 1
FMAX (JD+1) — 2
FMIN (JD+2) — 98

( ; FMA X (JD+2) — 99

FMIN (JD÷3) — 0.

I FMAX (JD+3) -

I _ _  
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TABLE A— Il

CLAS File Data Structure

HEADER RECORD:

NAME ,LABLC ,JDX , ICX ,NTC ,NBU C ,MAXKV ,

N E N T ,NC IX ,MSCAL ,MZAPD

DATA RECORD:

CLAS(JDX ,i), 1<i~ ICX

VECTOR BLOCK:

CLAS (JDX ,i), l<i< (NCIX— l )

IND EX BLO CK :

( CLAS(JDX ,i),FICIX<i<I CX

OR

LIST (NENT ,2)

VECTOR TYPES:

MEAN : CLAS(J ,NCAV ) , 1<j<JD

DEVIATION: CLAS(j,HCSD) , 1<j<JD

DEVIATION (L): CLAS(j,NCSDL), 1<j<JD

DEVIAT ION (R): CLAS(j,NCSDR), 1<j<JD

HUSK: CLAS (j,NPOS), l<j<JDX

CMIN: CLAS (j,NCMIN) , 1<j<JD

CtIAX: CLAS (j,NCMAX) , 1<j<JD

A-3

H.  
_________- - -  • r  _ _

- ~~: - 
: .~~~~U r r ~~~~r- ~~~ — .&~~ _ .- -—-- -

S -. S. •r- - 
~

- 
~~~~~



-~~~~~~~
-

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

-- -- ---

TABLE A-I ll

CLAS File Data Item Definitions (1/2)

S.-
.

VECTOR TAGS: (Type is implicit unless stated)

(A) i = NCAV ,NCSD,UCSDL , OR NCSDR

CLAS (Jo+ l ,NCAv ) - FLAC

CLAS (DJ+I ,NCSD) — FIRC

CLAS (DJ+1 ,NcsDL) - FIRC

CLAS (JD+1 ,NCSDR) - FLAC

CLAS (D+2,i) - KTYP (0, 1, or 2 NCAV ,NCSDL ,UCSDR)
CLAS (JD+3,i ) - NEXC

(B) i = NCMIN OR NCMAX (LIMITS VECTORS)

CLAS (JD+i ,i) — 0.0

CLAS (JD+2 ,i) — -1 (NCMIN), -2 (NCMAX )

( CLAS (JD+ 3,i) — 98 ONCMIN), 99 (NCMAX )

(C) i NPOS (HUSK VECTORS)

CLAS (JD+1 ,i ) — NEXKE

CLAS (JD+2,i ) - KTYP (3, 4 . . . (MAXKV+1)
CLAS (JD+3 ,i ) - NEXC 

-

ITEM DEFI NITIONS:

(A) COMPONENTS , 1<j<JD

CLAS (j,NCAV ) — Mean component value for the class

CLAS (j,NCSD) - Standard deviation value as above

CLAS (j,NCSDL) — Negative zero—based deviati on as above

CLAS (J,NCSDR) - Positive zero—based deviation as above

CLAS (j,UCMIN) - Minimum component value overall

CLAS (J,NCMAX ) - Max imum component value overal l( CLAS (j,NPOS) - Vec tor id ass igned to class husk

A-4
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TABLE A—I ll

CLAS File Data Item Definitions (2/2)
I

VARI A BLE DEFINITIONS: (Variable type is implicit)

IC - Number of FEAT fi le data classes

ICX — Number of colum ns in CLAS buffer

NCIX — Fi rst column of LIST area in CLAS buffer

JO — Number of feature dimensions

JDX — X-dimension of CLAS buffer = JD+3

NAME — Fi le name , 4HCLAS

LABLC — Label nnnncc set by user

NTC - Total number of cl ass prototypes

NBUC — Number of histogram intervals

MAXKV — Maximum value number of husk vectors

( NENT — Number of entries in LIST index array

MSCAL — Fla g indi cates vector component value range

MZAPD - Flag indicates existence of zapped values

NCAV — Column number of a class mean vector

NCSD — Column number of a class deviation vector

NCSDL — Column number of a class negative deviation vecto:’

NCSDR — Column number of a class positive deviation vector

NPOS - Column number of a class husk vector

NCtIIN — Column number of the minimum values vector

NCMAX - Column number of the maximum values vector

KT YP - Vector type code

NEXC — Class Identifier

• 
- 

NEXKE - Pointer to next open entry in husk vector

( ) FIRC — Minimum value , all components , this class

FLAC — Maximum value , al l  components , t h i s  class

A-5
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TABLE A- IV

HIST/DIST Fil e Data Struc ture
HEADER RECORD:

NAtIE ,LABEL ,NHX ,JD,IDUM( 1 ) , . . . IDUM( 6)

DATA RECORDS:

NEXC ,ISYM ,KTR ,UI ,NBUC , . . . HISC (NHX ,JD)

Definitions: (Type is implicit unless indicated)

NAM E - Fi le name, 4HHIST or 4HDIST

LABLC - nnnnni~ set by user

NHX — X—dimension of data array

JO — Number of feature dimens ions

IDUM(6) - Six arbitrary values

NEXC — Curren t cl ass Id
(

ISYM — Swi tch indicates histogram pair

KTR — First position of “right” histogram

NI — Number of i ntervals if hi s togram pa i r

NBUC - Number of intervals if s ingle hi stogram

For the follow i ng items

K = 1 or KTR , 1<j<JD , i<n<NI or NBUC

HISC(K-fO,j) — Count of values processed , NUM

HISC(K+i,j) — Mean value

HISC(K+2,j) - Standard Deviation

HISC(K+3,j) — Interval Containing Mode

HISC(K+4,j) — Minimum value

HISC(K+5,j) — Maximum va l ue

H HISC(K+6,j) — Mode value

HISC(K +7,j) - Mode count as fraction of NUM

HISC(K+n,j) — Histogram Interval counters

A-6
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TABLE A-V

PROT File and Record Structure

FILE STRUCTURE:

1<j<jx , ix = JD +1

PROT ( 1,1), . . . PROT (j,1) , . . . PROT (jx ,1)
PROT ( 1,IC), . . - PROT (j,IC), . . . PROT (jx,IC)

RECORD STRUCTURE:

1<i<IC

ICLAS(i), CAV ( 1,i), CSOL( 1 ,i), CSDR(1,i),

CAV(JD,i), CSDL( JD,i), CSDR(JD,i)

VARIABLE DEFINITIONS:

• PROT(j,i) — Class (prototype) definition

JD - Number of features

IC — Number of classes

ICLAS(j) — Identifier for 1th class

CAV(j,i ) — Mean for componen t J, Class I
CSDL(j,i) — Negative deviation for component J, Class I

CSDR(j,i) — Positive deviation for component J, Class I

( )
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TABLE A V I

FVEC Fi le and Reco rd Struc ture

FILE STRUCTURE:

1<k K, K = JD+2, 1<n<N

FVEC( 1,1 ) , . . . FVEC(k ,i), . . . FVEC(K ,i)
FVEC( 1 ,N) , . - . FVEC( k,N), . . . FVEC(K ,N)

RECORD STRUCTURE:

1zj<JD , i<n<N

IKNO (n), IVEC (n), FEAT (j,n) , . . . FEAT (JD ,n)

VARIABLE DEFINITION S:

j - Feature com ponent index

n — Feature vec tor index( k - FVEC recor d item index

FVEC(k ,n) - Record item

FEAT (j,n) - Feature component j of vector n

IKNO(n) - Record item indicates known class

• IVEC(n) - Record item identifies feature vector
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TABLE B-I

DEFC Control Options (CREATE)

0

CREATE

ENTER

*abcd

Entries abcd may be in any order

• a Selects feature vector transforms
U feature vectors are unitized for output
S a minimum and max imum component valu e is obtained for

the entire input data set; output feature vector
components are scaled to thi s value range

( E feature vectors are energy normalized for output

Q minimum and maximum values are obtained for each
component; output feature vector components are scaled
to the associated value range

N no vector transforms

b Hi stogram control -

H a MIST Fi le is output contai ning a dis tribu tion and - 
-

statistics for each input feature vector component
no MIST fi le output

c User in put opti on
n 0<n<9 input to user read routine

d LOGF control switch
I Journal entries of user inputs , summary statistics
V Exit traces
T Data buffer dump

B-2
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TABLE B-Il

DEFD Control Options (DEFINE)

DEFINE

ENTER MODE AND OPTIONS

*a ,bcde

Entries b—e can be in any order

a Mode of operation
I initialize a CLAS file
F follow—on process of a CLAS file

b Print file

P Print CLAS file at end job
no action

c Realloca te memory
E Extend CLAS file memory allocation

no acti on

d Save option
S Wri tes newly generate~1 file over input file

Generates a new fi le

e LOGF Switch
I Journal record of file headers, control inpu ts and memory

alloca tions
V Traces file man ipula tions and routine exits
T Records content of each FEAT record processed

( :)
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— TABLE B—Ill

NEXCLA Cont rol Inputs (DEFINE)

NEXT—CLASS
ENTER FUNCTION AND CLASS ID
*aaa ,b,±cc

Entries a,b,c are in fixed order

a Function control
REFN generate or revise symmetric prototype
DEFN generate asymmetric prototype
Kdef kernel options (d,e,f can be in any order)

c reset husk wi th program calculated vector ids
p reset husk with interacti vely picked vector ids
s update husk with manually selected vector ids

( b Histogram option control
H generate a MIST file record wh i le processing this class

no action

c Class iden tifi cati on
+NN use husk list to reject vectors from prototype generation
—NM ignore husk
00 ignore husk , in iti al ize full CLAS fi le from all of FEAT

f i le

ENTER MAX SIZE KERNEL
XX.XX
*aa aa

aa.aa Estimate of class boundary ‘diameter ’ (Used i n automatic
husk selection stub)

• QUICK PLOT (YIN)

*a

a Class features cluster plot control
V Plot only component points
N Plot connected lines

r

-~ ;y-~~
.- 8.4

— -_ _ _ _ _ _ _

~~~~~~ ~ - :~. .~~ 
r 

- 

-: . - -

~~~ 

-

~~~~~~~ , ~~~~~~~~~~~~~ 

•

— - -

~~ 

- - :~. I.. . . . . ~~~ ,:. . .

‘ 

- . .



4’ TABLE B— Ill (C-oritinued )

NEXCLA Control Inputs (DEFINE)

ENTER SCALING OPTION (U,C,M)

a Class features clus ter plo t control
U Scale components to max—mm of data set
C Scale components to max-mm of class
M Scale componen ts with Mahalanobis-~ Distance

- SET HUSK VECTOR
A , NV , NV, . . . (15)
*a,bbb ,bbb ,. .

a Insert/Delete Control
A Add feature ids to husk list
0 Delete feature ids from husk l ist

bbb Feature selector Id
123 Identi fiers must be in increas ing order

0 
8-5
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• TABLE B-IV

SUBSET Control Inputs (TRYOUT )

Request Entry Description/Effect

ENTER CLASS 00 Qu it SUBSET; en d TRYOUT

+CL 88 Quit SUBSET: continue TRYOUT

* 98 Reinitialize CLAS file

+99 Zap specified dimensions for all classes

CC 1<CC<NTC (No. Prototype Classes)

Zap Dimensions as above (±) for specified class

DD ,00,. . . MN l<NU<JD (No Feature Dimensions)

(5 99 End of input list

Else Error

MN specifies a component or dimension of
the feature/prototype space which will be
nullified or zapped for either one class or
all classes per CL entry

( )

[L~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _-  . -_
- .• - .- .‘z --‘

~~~~.- - - - i - - r- . - .



TABLE B-V

FIGM Control Inputs (TRYOUT)

S

Request Entry Description/Effect

ENTER F/M SET NUMBER 1,2 Select F/M subspace

0 User sets subspaces

3 Exit tryout

SPECIFY SUBSPACE TAGS

KK,KK, . . . UN 1<NN<JD (JD=No. Feature Dimensions)
i?entifies dimension to consider next

( 99 End of input list

Else Error

The order in which KK are input
defines the order (and so the content)
of the set of nested subspaces wh ich
are evaluated. A 99 entry indicates
that the remaining unspecified
subspaces may have any order.

(

S

B—i

- -5 . -  - --- ---
~~~~~~~~~~~~~~~~~~~

~: -
~~~t.~~!

- -—5 - - - — 
4. - - -~~~ . ~

-
~
- ; 

~ 
-

-‘ 

5 -’ ! - , 
, ,~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



• 
~~~~~~ W — 

- •

‘ 4

TABLE B-VI

DEFT Con trol Op ti ons (TRYOUT)

TRYO UT
ENTER OPT IONS
*abcdef

Entries a-f can be in any order

a Summa ry Answ er
A ov eral l error ra te
C con fus i on ma tr i x on LOGF

• b Scaling Options
N none
B scale to byte (0-255) range
W scale to word (0-32767) range

c Figure of Meri t
F calcula te a meri t f igure for each feature dimens ion for

evaluation
none

d Magnitude
M use Euc l id ean norm i n di stance measureme nts

use Sup norm i n di s tance measuremen ts
e Subset

S allow user to zap d imens ions of the pro totype s pace and
generate a new CLAS file for FORMAT wi th these zaps.
none

‘F Log Switch
L logs certain process results on 10SF
V lo gs ex it s of cr i t i cal rou ti nes and con ten ts of certa in

buffers when chan ged
I logs results of intermediate calculations

8-8
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TABLE B-Vu

DEFT Con trol Opti ons (FORMAT )

FORMAT
ENT ER FILE AND FUNCTI ON
*abc

Enter a—c in any order
. - .. - .- -. -

~

-

a File identifier

F FEAT file

C CLAS f i le
H MIST file

0 01ST file (produced by CREATE)

( b Function identifier

S strip chart output of any data

X hexadec ima l form at output of FEAT or CLAS da ta
P picture of a set of CLAS prototype boundaries or FEAT

vectors

c LOG func tion co ntrol
L journal entries of user inputs

Y exit traces
I data buffer dumps

8—9
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TABLE B—V h f

User Inputs to FORMAT Routines

ENTER PLOT PARAMETER S
ICPS,G
*aaa b

aaaa Terminal data rate characters /second
b Picture control ‘S’ -

~ gridwork plot
else -

~ strips only.

NEXT-RECO RD
UN-RECORD ID

*aa

aa Record number , n

( n = 0 n sequences from 1 to last n
n < n—prior error
n > n-prior process stated record
n > last n—available end j ob

ENTER X tIIT PARAMETERS
AMA

*aaaa

aaaa Address (Hex) for output data lines 
—_ _ _ _ _ _ _ _ _ _ _

PLOT FOLLOW S
TYPE G TO CONTINUE NOW AND LATER
*a

a G continues process. When cursors appear , a blank repeatsplot.

(

5 )

8-10
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TABLE B—V hII (Continued)

User Inputs to FORMAT Routi nes

CLASS = a , RB = b
PICK VE CTORS FROM c TO d
K, VVV , VVV , . . . (15)
*e,fff,ggg, .

a,b Identify data class and current record block
c,d Identify first and last vectors remaining in current block
e Selecti on option for fectors

I within interval (fff,ggg)
L from list fff,ggg,hhh , .
C chosen unti l fff
S skipped until fff

f E exit this class of vectors
Q quit FORMAT *

(Options I, and L are not coded)

CLASS = a
ENTER SCALE CONTROLS
BB.B, ZZ.Z, EL.
*aa.a ,bb.b,cc.

aa.a Base grid units
n number of x-y units per base grid block

bb.b Z-axis scale
n number of z units per z-axis step

cc. View ing angle •

n angle between the x—y plane and the observer ’s line of
sight

(~~~~~~~~~~
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TABLE B— IX

TAPEItI Execution Procedure

(This procedure assumes an SBC 80/20 system wi th 16K RAM and HAZELTINE
2000 terminal with cassette recorder.)

Load TAPEIN module
Insert Bootstrap Cassette*
Power up recorder
Engage Drive Head
Rewind C~ssette
Set recorder to continuous offline page mode
Set terminal to batch mode , 110 ban d
Play back header file

~i Clear screen
“5. Enter I3850(CR)

Play back execution file
Enter ‘escape ’ charac ter at lot
Shift/transmi t

Execute TAPEIN Module
Ready recor der as above , using data cassette

- 
- - Set recorder to continuous , online , page mode

Enter G3850(CR)
Play back data file

N.B. Bootstrap cassette can be constructed from the listing of the
TAPEIN module given in Appendix I. Reference INTEL SBC 80/20 User
Guide for ‘ I ’  command format details. 

-
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fT TABLE B—X

Genera ting a PROT Fi le Casse tte Tape

(This procedure assumes a HAZELTIr-IE 2000 Terminal wi th Cassette
Recorder.)

Insert Cassette (use right-hand drive at AFIT !)
Power up recorder
Engage drive
Rewind cassette
Write cassette header file

Set recorder to continuous , offl ine, page mode
Set terminal to batch mode
Clear screen
Enter: control—shift-period , control —shi ft—oh

C (use no carriage return)
Set recor der to recor d/interlock mode
En ter: carr iage return
Set recorder to reset mode

-Wri te cassette data file
Set terminal to full duplex mode
ATTA CH,BYTE (produced by FORMAT module)
COPYBF ,BYTE ,OUTPUT (no carriage return)
Set recorder to continuous , onl ine page mode
Set recorder to record/interloc k m o de
Enter carr iage return
Set recorder to reset mode (at eot)
Rewind cassette

(
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Journal Output Summa ry
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TABLE C-I

CREATE LOGF Outputs

Routine LOGSW Output and Conditions

DEFA L,T,Y Initialization request and response

DEFA L,T,Y Memory alloca tion record
DEFA Y ,T Exit trace
SCAN T,Y Exit trace
SCAN L,T,Y Fi rst pass scan statist i cs
COPY I Dump of input data buffer

COPY Y ,T Ex it trace

(

(
5

)
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TABLE C— hI

DEFINE Term inal Out puts

Routine Description

DEFD Requests process ing mode and opti ons

Identifies initial CLAS file if mode ‘I’ or option
‘E’ used

OPEUX Identifies CLAS and FEAT files opened

ALLOC Requests approval of memory/file size parameters

NEXCL Requests next class id and function

Requests max . size husk if ‘C’ function used

( Requests plot scale options if ‘P’ function used

Reques ts husk entries i f ‘S’ function used

PHUSK Prints husk entr ies for current class if ‘S’ func tion
used

FANDER Labels class features cluster plot

Draws cluster plot

WRCLAS Identifies output CLAS file parameters

DEFINE Prints end of job error messages

ERR • Prints error prompt (‘?‘)

( )

___________  
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1 TABLE C-JII

•
~ ~: 

DEFINE LOGF Output

5’ Routine LOGSW Output and Conditions
DEFD L Log of Operating mode and options
OPEUX L,T ,Y FEAT file header if opened
OPENX L,T,Y CLAS fi le header if opened
DEFD L,T,Y Log of initial CLAS file parameters
DEFD T ,Y Exit trace
ALLOC L ,T ,Y Record of memory allocation
ALLOC T ,Y Exit trace
NEXCLA L,T,Y Record of control parameters set
PHUSK -- List of Husk entries for current class

if requested
KERPUT T ,V Trace of file manipulations as husk

is set

f CLASSX T,Y Trace of CLAS file pointers for
current prototypes

CLASSX I List of FEAT file contents
CLASSX I,Y Exit trace
ADD T,V Exit trace
DEL T ,Y Exit trace
RFEAT T,Y Exit trace
RIX T ,Y Exit trace
FANDER T ,Y Exit trace
CDEFI T,Y Exit trace

Y ,L Record of generate d prototype
KERGET T ,V Exit trace
WRH IS L,T ,V Record of HIST file header

L ,T ,Y HIST file record id
V HIST ‘File record content

PRCLAS L,T,Y CLAS file dump (This dump can be forced 
-

by initial option ‘P’ )

-{ 4  
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t TABLE C-IV

TRYOUT LOGE Outputs

Routine LOGSW Output and Conditions
DEFt L,T ,Y Echo of initiation requests and responses

OPENX L,T,Y FEAT fi le header , if opened

OPEUX L ,T ,Y CLAS file header , if opened

DEFT T,Y Exi t trace
INDEX L,T ,Y Index to CLAS file
INDEX L CLAS file dump if scale transform
INDEX T,Y CLAS fi le dump
MERIT I Distance vectors for each unque prototype pair

I Average interciass distances for each prototype
I Intermediate figures of merit for features

SUBSET Y Echo of SUBSET initi ation requests and responses
1 Summary by prototype of features zapped
Y ,T CLAS file dump

( FIGM L,Y,I Figures of mer i t for feature dimensions
Y,T Echoes speci fied set of merit figures
L,Y,T Subspace tags list

EVAL T Distance vector to selected prototype for first
fi ve vectors in each FEAT block ‘

EVAL Y ,T Feature vectors (fi rst fi ve) of eac h FEAT bloc k
DOCU L,T,Y Summary perfo rmance percentages
DOCU -- Confusion matrix if ‘C’ user option

DOCU L,T,Y Subspace tags and error rates if ‘F’ user opt ion
PRCLAS I CLAS file dump
RFEAT T,Y Ex it trace

- - 5-— - - - -- --5— ’  - -  - - - - 
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-* TABLE C-V

FORMAT LOGE Outputs

Routine LOGSW Output Description

DEFA L,Y,T Record of FORMAT initialization

OPENH L,T,Y Record of HIST file initialization

OPENX L,T,Y Recor d of FEAT , and CLAS file initialization

INDEX I Ex it trace

INDEX I Format printout of CLAS file if re—scaled

NEXREC L,Y,T Journal entry for record p rocesse d

HEXVEC L,V ,T Journal entry for vec tors selec ted

( FILBUF I Printout of s tati stics from MIST fi le record

FILBUF Y Printout of hi stograms from MIST fi le record

PICT L ,T ,Y Journal entry for 3-D plot parameters

RHIST L,T,Y Journa l entry for each HIST record

(
~~~~~~~~~
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TABLE D-I

I/O Parameters for CREATE Subrouti nes

DEFC(IEOJ ,UW ,JDK ,NHX)

SCAN(I3UF,HISG ,VECS , IEOJ ,NW ,NHX)

COPY (B UF,FVEC ,HISG , IEOJ ,NW ,JDX ,NHX ,VEC S)

GETFEA(IUSER ,BUF,NW ,FVEC ,JD ,IC ,NVEC ,IGC ,IEOJ )

PRHIST(HI SG,NHX)

IEOJ - Error flag

NW - User buffer s ize

JDX - Feature vector buffer X dimension

NHX — Histogram buffer X dimension

( BUF - User buffer

HISG - Hi stogram buffer

VECS — Temporary work area

FVEC - Feature vec tor

j 
- IUSER — Name of user fil e

JD - Number of feature vec tor components

IC — Number of a priori data classes

NVEC — Feature vector number

IGC — Opti on swi tch from terminal

( ~
)
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TABLE D-II

I/O Parame ters for DEFINE Subroutines

DEFD(IEDJ )

ALLOC(KC ,NE,HUSKR ,IEOJ )

NEXCLA( FEAT ,CLAS ,JDX , IEOJ )

CLASSX( FEAT ,CLAS ,HISC ,JDX ,tIHX ,IEOJ )

CDEFI (FEAT ,CLAS,HISC ,JDX ,NHX ,IEOJ )

FANDER(CLA S,JDX ,FEAT , IEOJ )

PHUSK(CLAS,JDX ,IEOJ )

KERPUT( CLAS ,JDX ,NEXC , IDOJ )

SETUM(CLAS ,FEAT ,JDX , IEOJ )

IEOJ — Error flag

KC — Number of a prior i data classes

NE — Number of open CLAS file vectors

HUSKR - Greates t frac tion of any cl ass allowe d as hus k

FEAT — Feature vectors data block

CLAS - Prototype fi le buffer

JDX — Feature vec tor buffer X dimens ion

HISC - Histogram file buffer

HHX - His togram buffer X dimension

NEXC - Class being processed

( )

I 

_________  
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TABLE 0-Ill

I/O Parameters for TRYOUT Subroutines

DEFT(JEOJ )

MERIT(FT ,DISI ,DISu ,CLAS ,JDX )

SUBSET(CLAS ,JDX , ICX , IEOJ )

FIGM(FT,JDX , IEOJ )

EVAL(FEAT ,CLAS ,CMX ,JDX ,NAX , IC, IEOJ )

LOOK

DOCU(CMX ,CLAS ,JDX ,NAX ,IC)

IEOJ — Error flag

FT - Work area contains feature merit figures

DISh - Work area:interprototype distance to ~~ prototype

DISN - Work area: interprototype distance to p4th prototype

CLAS - Prototype file buffe r

JDX — X dimension for feature and prototype vector buffers

ICX - Y dimension for feature and prototype vector buffers

CMX - Confus ion matri x buffer

NAX - Confusion matrix V dimension NTC4-1

IC — Number of a priori classes

0-4
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Table D-IV

I/O Parameters for FORMAT Subroutines

DEFF(IEOJ )
X CLAS (CLA S ,BUF ,HID ,JDX ,NBX , IEOJ )
X FEAT(FEAT ,BUF ,HID ,CLAS ,JDX ,NBX ,IEOJ )
X HIST(HIST ,BUF ,IIID ,NHX ,NBX , IEOJ )
XM IT
PICT(BUF ,HID ,f-~X ,NY)
STRIP (B UF ,NX ,NY)
FILBUF (HIST ,BUF ,NHX ,JI ,JN,NX ,NY ,ICON )
NEXREC (I EOJ )
NEXVEC ( ISEQ ,NVEC ,NRB , IEOJ )

10J  - Error flag
CLAS - CLAS file buffe r

BUF - PLOT buffer
HID - Hidden line buffer for PLOT3D
JDX - X dimension of CLAS , and FEAT buffers
NBX - X dimension of PLOT buffe r
FEAT - FEAT file buffer
NHX - X dimension of HIST file buffer

— X dimension of PLOT buffer
NY - V dimension of PLOT buffe r
MIST - MIST fi le bu ffer
JI - Starting component number for buffer fill
JN — Ending component number for buffer fill
ICON — Switch indicates MIST record symmetry—type
ISEQ — Initialization switch
NVEC - Selec ted vec tor number
NRB - Feature record block number = NBPR

(
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TABLE D—V

Utility Routine Calling Parameters (1/2)

ADD(F 1AME ,LIST ,NENT ,NPOS , IEOJ )
DEL ( NAME ,L 1ST ,N EN T ,NPOS , IEOJ )
INI TC( N ENT ,LIST ,IADD )
R I X ( NAME ,LIST ,NENT ,NPOS , IEOJ )

IEOJ — Error Flag
NAME — Identifier for requested vector

LIST - CLAS file index area
NENT - Number of entries i n LIST
NPOS — Pointer to requested vector
IADD - Switch allows added i ndex init ial i zation

STATH (LAS ,FIN ,FT ,FH IS ,NI ,F I R S,FLAS)
I STATX(LAS ,FIN,FT,CAV ,CSD ,ISW)

XSCAL(FMIN ,FMAX ,VEC ,NN ,SCALE ,IOP)

LAS — Switch triggers final calculations
FIN — Input value
FT - List of 8 statistics (see code )
FHI S — Array of containing histogram
NI — Num ber of h i stogram in tervals
FIRS — Least value In data ran ge
FLAS — Greatest val ue in data ran ge
CAV — Mean of inpu t da ta stream
CSD — Standard dev iati on of inpu t da ta
ISW - Switch selects deviation algorithm

FMIN - Vector of minimum component values
FMAX - Vector of maximum component values
VEC - Input vector

- 

NN — Order of Input vector

( ,) SCALE - Requested output value range
lOP - Switch selects scaling algorithm

8-6
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TABLE D-V

Util ity Routine Calling Parame ters (2/2)

-• 
1 INDEX(CLAS ,JDX ,ICX ,IEOJ )

KERGET (CLAS ,JDX ,NEXC ,IEOJ )
P ROCLAS(CLAK ,LIST ,CLA S,JDR , ICX )
LOADC(CLAS ,JDX , ICX , IEO J )
OPE UH (LA BLH ,IEOJ) -

OPENX( IMOD ,IE ,LABLC ,LABLF , I EOJ )
RHJS I(HISC ,F IH X ,IEOJ )
RFEAT(FEAT ,JDX , INIT ,IEOJ )
WRCL/\S (CLAS ,JDX , ICX , IS,LAB LC )
WRH IS(H I SC ,HEXC ,ISYM ,LABLC ,NBUC ,KTR ,N I ,NHX ,JDX )

CLAS — Pro totype da ta f i le buffe r
JDX - X dimension , number of components +3

( ICX — V dimens ion , number data vectors in CLAS
IEOJ — Error flag
NEXC — Data class indicator
CLAK - Prototype data file for integer reference
LIST - Prototype data file index
LABLH — MIST f i le la be l
IMOD - Mode swi tch , controls opening of FEAT file

IE — Extend switch , controls opening of CLAS file

LABLC — CLAS file la bel
LABLF — FEAT f i le lab el
MISC MIST f i le buffer
NHX — X dimension , number of—intervals +8
FEAT - FEAT file buffer -

INIT — Switch controls FEAT file positioning
IS - CLAS ‘file header parameter
ISYM — Flag indicates histogram pair
NBUC - Number of histogram intervals 

-

( - KTR — First value of second set of statistics
NI - Number of intervals if histogram pair exists
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TABLE D—VI

Support Routine Calling Parameters (1/2)

MARK( IX , IV , lOX , IDY)

ENER(VEC ,N)

PLOT3D(FCN2D ,HID , IMA X ,JMAX )
PLX(X ,Y ,I I )
ILINE

IASORT ( IN,NN)
FDSORT(FIN , ITAG ,FOUT,NN)

IX — X-position of mark in screen units
IV — V—position of mark in screen units

( IDX - X—movement for mark
tOY - V-movement for mark
VEC - Array of components of vector
N - Order of vector

FCN2D - Array of sur face Z values
HID — Work area
IMAX - X—dimension of FCN2D
JMAX — V-dimension of FCN2D
X - Pen position ‘in inches
V — Pen position in inches
II - Control switch for pen up/down/origin.
IN — Vector of integer inputs
NN — Order of input vector
FIN — Array of real input va lues
ITAG - Array of value “tags ”
FOUl - Array of real output values

(

.5 

)

D-8

* 
_____: i

~ 

I~I~ ~~~~~~~~~~ 
- 

-

~~~~~~~~~

4- - 5’- ,.— - -
. - ;‘-

•~~
- - - - ‘ 

- 
- - 

- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ----- --- - - - -~~~~~ --5



- .5-
~-’-• _ w- — - -‘  - -  .5 —.5 — 5- - .5 .5

.5

TABLE D-VI

Support Routine Calling Parameters (2/2)

DIV Input BC ,D

Output C,B

BC - Unsigned dividend

D — Unsigned divisor

C — Quotient

B - Remainder

BUBCD In put DE ,HL

Output BCD characters

DE — Uns igned inte ger
( HL - Po i nter to l owest buf fer loca tion

CLOOP Input B,HL

Output HL ,B,A , character print

B - Number of characters

HL - Poin ter to l owest charac ter in str i ng

A,B,HL — Destroyed on output

OUTB Inpu t HL ,DE ,B
- 

Output Typewriter print

HI — Address of values list

DE - Address of putput line

B — Length of output line

(
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TABLE 0—VU

SBC 80/20 Hexadecimal Data Format

DATA LINE VARIABL ES:

-
~ LS ,LNUM,LADR ,LTYPE ,LBVTE( 16) , LSUM

VARIABLE DEFINIT IONS:

LS - Start of line character (IH:)

LNUt4 — Count of the number of data bytes to follow ,
encoded in hexadecimal notation (A2)

LADR - Address of the storage location for the first
data byte, encoded in hexadecima l notation (A4)

LTYP - Line type (00-data line; 01-end record line )

( - LBYTE - A set of up to 16 data values , each represented
. as a hexadecimal number (A2)

LSUM — A checksum, in hexa dec imal of the sum 255 —

I
~~ K1 where one K1 represents each 2-characteri=1
hexadecimal value following the start of line
character (1H:)

t-’
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TABLE 0-VIJI

User In put Su brouti ne Parame ters

GETF EA( IUSER ,BUF,NW ,FVEC ,JD,IC ,NVEC ,IGC ,IEOJ )

JUSER — Name of user input fi le

DUE - Address of inpu t buffer -

NW - Number of words al lotted input buffer

FVEC - Feature vector passed to system from module

JO — Number of feature d imensions

IC — Number of pa ttern classes

NVEC — Identifier for FVEC wi thin its class

IGC — In put con trol switch
- IEOJ - Control fl ag

( . 5
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CREATE Module
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£~g~ø MACRO ASSEr.F.LER, VER 2I~ ERRORS ‘s 0 PACE 1

;4H4*4,I*4l1444c~ sEi1E TAPE REAL UTILITY ICR BOX.80 SYSTE~,4;444I*44nI4q~ ØØ~
;I**~~ .*l*f .1 E~U~TE STATEMENTS ~~~~~~~~~~~~~~~~~

0487 ~ MO~JT EQU Z4~1U $~I2Ø OUTPUTS 2 ’C HARS FÜR BITE ~~~~~~~
003C GETCH EQU OØ3CH ;8~ I2ø c~u PROCESSOR 000390
0348 CETCH EQU 0~ 8H 1C~~~C1ER 1~PUT 000391
OZEE C~VBN E~U OiFEH ;co~vER1~ TO BINARY 0~039Z
033A ERROR EQU 033AH ;L~~RGR H~ NE’LER 000393

3850 ORG 3S5~H ~ CASSETTE T~WE READ 00~770
3~50 C~4C03 1C05: C4LL CEICH READ A CHAR 000140 0007~0
3053 FE3A CPI ‘~ ‘ START L1~E F’ROCE~SINC 2~~150 000790
3855 C25028 J~Z 1C05 AT ThE FIRST 5’ :’ 000l~0 000COO
3858 AF XR~ A SETUP J00170 000810
3859 57 ~OV D A  ; FOR CHECKSUn 000180 000820
385A C07F38 CALL ~TTEX READ PAIR or HEX CHARS 000190 000030
3’350 C43C00 JZ CETC~ QUIT A 0 RECCRD LEW 000200 000840
3860 5F POV EsA ;S~yE RECLEN 000210 000850
3861 CD7F38 CALL BYTEX ;CET HI LOAD ~OORESS 000220 000860
3864 67 NOV H A  A~B SAVE IN H 0002’)O 000870
3865 C07F38 CALL BYTEX GET 10 LOAD ~U~RESS 00ø24~ 0008~0
3868 6F ~OV L A  ~ D SAVE IN L 0ø0Z~0 000890
3869 C07F38 CALL BYTEX ;CET RECORD TIPE 000260 000900
386C 40 MOV C,E ; A~D SAVE IN C 000270 000910

‘ 
386D CD1F38 ICIO : CALL ETIEX ;READ TAPE DAT4, ~ O 000ZSO 000920
3870 77 roy M,A ; STORE AT rE~~0R1 LOt 00~Z90 000930
3871 23 1~K H ~CET ~E1T MEM-LOC 000300 Q00940
3872 ID DC-R £ ;DE CR REC’LFN 000310 000950
3873 C26038 J~1 ICIO ; AND LOOP 000320 000960
3876 CDIF3R CALL ~Y1EX ;cfT CHECKSUM 000338 000970
3819 C23A03 J~Z ERROR 1 #~D TEST L!~E 000340 000980
381C ~35038 JMP X CO5 ;IF OK, GET NEXT lINE 000350 - 000990
387F C5 811(1: PUSH B ~ASCI1 BYTE INPUT, 000360 001000
3880 CD4803 CALL CETCH ;REAO CHAR 000370 001010
3883 4F NOV C,A 080380 001020
3884 CDFEOZ CALL CNVIN CHAR’->HEXAOECIMAL 000390 001030
3887 07 RLC HOVE 000400 001040
3888 07 RLC ; TO 000410 AOiO5C
3889 07 RIG ; UPPER - 000420 001060
388A 01 RLC 4’CIlS 000430 001070
3888 41 NOV B,A ;SAVE RESULT IN B 202440 001080
388C C04803 CALL CETCH ;READ CHARACTER 000450 001090
388F 4F NOV C A  000460 001100
3890 CDF(02 CALL CMVNN ;CONVERT 000470 001110
3893 83 ORA B ;op IN UPPER 4 BITS 002480 001 120
3894 4F NOV GsA ~SAyE 000490 001130
3895 82 ADD 0 ;INCRENENT CHECKSUM 003500 001140
3896 57 NOV D,A 000510 001150
3897 79 NOV A,C ;RESTORE HEI TO A 000520 011160
3898 Cl POP B ;REsTORE B 000530 001110
3899 C9 RET 000540 001180

;Bano STST(N CODE 000550 011190

¶ (7~
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4’ 8080 NACRO ASSEABLER, VER Z~Z ERRORS 0 LACE 2

‘ ; CETCH: CALL CI REACiS CHAR 000560 201200
I 141 7FN TUR NS OFF ~~IT1 DII 003570 001210
1 N~V t,A ;RETURN IN GREG 022~80 081220
I RET ; 082590 001230
; CI: IN OEOH CSET CONSOLE STATUS 8~2600 001240
; ANI @ZH ;C~EC~ ~(WFE~ 001 000610 201250
; a CI ; LOOP IF NUT 800620 001260
1 IN DECH I INPUT IF RD~ 002630 001273
I RET I 802640 201220
~ CNVL’U: NOV A,C ; CO~.’~ERT TO D1~~iY 000650 001290
I SO! ‘0’ ~U~TR ‘2’ ~ DE 003660
; Cf’I 10 ICHECK ~‘9 RE~,!LT 03C670 001310
I NIl ;Ir SO, UOt~E 000680 001370
; sur 7 ;ELSE RESULT” > 1’23 00365’I0 001330

‘s 
- 

; RET ; e0~g1a0 001340
END ; 000710 021341

NO PROCRAN ERRORS

801 8LOC~2I 0
8000 MACRO ASSENDLER, VER 2.2 ERRORS : 0 PAGE 3 002 P. 0~ 007Q

- - 023 B 0780001
004 BTT E2 0341 770

STh1~0L lADLE 005 C 0000010

086 CNVB14 20 13760
~ 81 007 0

008 E 0000030
A 0027 8 8000 LITEr 387F C 820.1 209 ERROR 0014720
tt~VDN OZF E 0 0002 E - 0003 ERROR 833A 010 GETCH 2015100
CETCH 0348 CEICN 003C H 0904 1 0205 011 0(1CM 0000140
N 8006 NI1OUI 8487 i POW 0006 SP 0006 012 H 0000040
ICOS 3850 IC1O 3860 - (13 L 0000051

814 N 0000060
STOP 015 N$OUT 0022070
2.078 CP SECONDS ELOCUTION lIME 016 POW 0000060

5 5  017 SP 0000060
018 1085 0341200
(19 1012 8341550

$
1038500.0C04803003AC25838Ar57707035cA300030
103862005
1838780017231002&D3800 7F3&’23003035038C 597

- :j 0388000C148834FC0FE020181 0107 470048034F30
:OA389000000002BO4r82577 901C986
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8080 MACRO 0S~EN~LERs VER 2.2 ERR(.RS ‘ 0 PACE I

‘ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 000100
;4*II,14.41 n44,srL4’;SIFIER FOR 5Fc~:2’ ~T~TE~*4H,4nC44I444 200200
;4+,4*41fH*H~~4tE 71G~:’u FOR l~~ L ~~~ USE H 4 4 J 4 1~~3~~~~~ I4

;4I1 4IH,4-I4IlI,~~ +~ 44~ 4 H I*4 i l f 4 4 4 *4  *4 f - 5 4 4 ~~~444 t * f l 4 4 4 4 1 t *H

;4 44~144)~4~r-~~0 ST~:Ll2TL:~ES FOR :Ec I rE ~~;,4~4* ; *~4*
;CLAS (J,I) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
; ICL~S (LAO):IC ,CNVt1,IC ) 2~~L (1 ,1Cl ,C~CR (l,1C1 ,, .I ‘30070.0
; ..,~C4V(.JD~1CI,C -N, (i3~IC l, C iR1J5~IC1 I 000900
IFEAT (J,LL) ll~Li~1,~~EC,l,rEA1 (1,IL~,55 ,FEAT 1.JD LL),,., 0~1000
I IY12 :IsIVEC :NV,FEAT (1sLL),,.,FEAT (JD,LL)s .,. 0.01100
; 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 0~ 12~0
; 001210
; 5 ’ 801228
; 001230
;,ft,*~~ EQUATE SIATEMEN1S 091300

8080 START: OS 0 ;BECIN PROGRAM LABLE 001310
i f t*~~HESE EC-UATES NUST BE RESET FOR EACH DITA SET

3F80 STACK ECU 3FBOH iI~ITIAL STACK AOCRESSIPOINTER I 201400
3F40 PILE EQU 3F40H ;spA~E FOR STACK 201450
3000 FEAT EQU 3001H ;B4CE~ FOR FEAT FILE BLOCK 001500
3880 CLAS LOU 3BSXH ;BASE-~ FOR CLAS FILE DATA AREA 201600
OOEX USTAT ECU OEDH USIRT STATLO PORI A[~~ECS 001700

I 0801 OKZCO FlU 01W R040T STATUS 201600

“ 
OOEC UPORT LOU OECH USART PORT ADORESS 001900
3800 COLE EDU 38009 ADORE7S OF CODE E’LOCK 001910
3940 DATA LOU 39409 ;AtiDRESS 2F DATA BLOCK 201920
3980 SUDS LOU 39809 ;~t-2RESS OF 7U2ROUTINE BLOCK 881930
0003 (JO LOU 03H ;NUIBER OF DINENSIONS 001932
0003 LID LOU GiN ;NUNBER OF FEATURE VECTORS PER BLOCK 0-01934
0003 010 LOU 03H ;KUNEER OF CLASSES 001936

00 1948
801950

I 001960
3600 - ORG COD E I 202808
I 

4UBECIN PROCESS 902280

;fHcoTo 1F7 002308
3808 31803F BPO: UI SP STACK IINITIA LIZE STACK PQIN1€R 282488
3803 3E83 NVI A EJD 15(1 UP 202410
3805 325E39 STA JO JD~ NIrnBER OF DJ~ENSJ0NS 002412
3808 3003 IIVI A~ELB ;SET UP 802414
3809 326739 8Th LB ; NU~W.ER OF VECTORS PER BLOCK 002416
3800 3093 NYI A,EIC ;SET UP 202418
388F 325F39 8Th X C ; NLNDER OF CLASSES 002420
3812 c3FQSB JMP 1F7 1001 NEXT FEAT BLOCK 002500

*IIW EXT FUEr. 902600
JlILl:LL4I 002700
*4’ IF((LB’L L) . lT .Ol 0010 086 092880

002900
*HIVECSFVEC (2,Ll) 003200

103100

(, ‘, .7—2

.~~~~~~~~~~~~~~~~~~~~~~~ , , ,
, ~~~~~~~~~~~~~~~~ ____________________
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C
$080 MACRO ASSEMBLER , VEX 2.2 ERRORS : 0 PACE 2

003150
3815 215339 NVI : LXI H,LL ;CET FEAT VECTOR 003200
3818 46 MDV B,M ; IHDEX:U , 003300
3819 04 INR B I INCREMENT 003400
3814 346739 104 LB ;CET LB AND 003420
3310 90 SUB B ; CALC (LB-LU 003430
381E F40C38 JM 0S6 ;coio 096 IF IT ZERO @03500
3321 70 MOW KiB I ELSE SAVE NEW II @03600
3822 245839 LHLD All. IGET FEAT CO~P0NENT POINTER 003700
3825 23 1HZ H 1 INCREMENT @03800
3826 7E MOW A,M ; AND @03900
3327 325439 914 WHO ; SAVE IKNO 004000
3824 23 IN! H ; INCREMENT 004100
3820 7E NOV 4pM ; AND 0i4200
382C 325739 STA IVEC ; SAVE IVEC 004300
382F 225439 SHLD 4110 SAVE FEAT VECTOR BASE A -l 804400
3832 218038 LXI H,CLAS ;CET CLAS BASE-A 804500
3835 20 DCX H ; AND DECREMENT 004550
3836 226039 SHLD ACL I I TO SAVE A (CLAS)-l 004600
3839 215139 LXI H,IC ;GET NO. CIASSESCIC) 204700
383C 7E MOW A~M I AND SET 004800
3830 325039 STA I I CIAS IND E X~I 004900
3840 TEFF MVI A,OFFH IPRESET MND 004950
‘842 326539 914 KNO 1 10 255 004960

;IIIHEU GlASS 005000
11*41:1-I 005100
;**4IF(I.EOJ) GOlD 045 005200
***1CLA 3~CL4S(l,I) 005300

@05480
;n.MXFI 005450

3845 215039 HCZ: LXI Hil CET CLAS 005500
3848 7E MOW A,M I INDEI:I 005600
3849 3D OCR A DECREMENT 005700
3844 148938 JM 045 ;coTo 045 IF ZERO 005800
3340 17 MOW 11,4 I ELSE SAVE NEW I 005900
384E 23 1HZ H OET NO DINENSIONS JD 006000
3841 1E NOV A iM I AND SET 006111
3850 325C39 914 J I J-LINIT ON FEATS @06150
3853 246039 INLO ACLI ;GET CLAS BASE-A -1 006200
3356 23 IN! H I INCREMENT 006250
3857 7E MDV A ,M ; TO GET ICLAS @06300
3358 326239 514 I~LAS I AND TO SAVE 006400
3858 226039 SHLD 4011 I A (NEXT CAV )-1 046500
385E 245A39 LHLD AFL0 CET FEAT VECTOR BASE -I 006600
3861 225839 SHLD AFL I AND RESET CO~PONEN1 POINTER 806700
3864 3E00 NVI 4,00 ;PRESET MIF 0 6751
3866 326339 STA MXF I TO KIN 006760

I4I4NEXT FEAT @06800
806900

*,*!F(J.EO.O) COTO 0C4 0070000
lft’X~C4VtJ,I)1 Xt:A~ 091500

(
~~

. 
J- 3
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C
8080 MACRO ASSEMBLER. VER 2.2 ERRORS : ~ PACE 3

*~~7:CSflL (J ,I), Y (~C) 007200
* I4Z :C $YRI J , I ) p  Z(: D) 007300

hIIFrFEATIJ ,lL) 087400
001500

Ii.’ 11(0 CF 0) 6010 N134 001600
4:1 007700

1.4411134: 1:111 001800
,4 * 4 t : X/Y 001900
.*‘!l(KXl.CE.T) 6010 NF3 008000
U.4 MXF:T 008100

;n* 6010 1113 008158
3869 215039 NF3: IX! ll,J 16(1 A (J-LlKlT) 008200
3860 35 OCR N 1 AND CECRENENT MEMORY 008250
3860 FAAO3B JM 004 16010 014 1111 ZERO 008300
3810 246039 11110 4011 CET BASE-A FOR F’RO1O(J.l) 008400
3813 23 1111 H 1 BUMP 10 NEXT ENTRY 008500
3874 it MOW A iM 1 GET CAV (. J .l ) 008600
3815 23 IN! H I BUMP TO NEXT ENTRY 008700
3816 56 MDV O.K 1 GET CSDL(JiIl. DIVISOR 008800
3871 23 1111 H 1 BUMP TO NEXT ENTRY 008900
3878 4€ MDV 0,11 I GET CSCR (J.Il , DIVISOR 009000
3879 226039 SHLD 4111 SAVE CA~t-~ FOR PRO1O(J.1) 009100
387C 245839 LHLD 411 ICET FEAT VECTOR EASE 009200
3811 23 1111 H I BUMP TO NEXT COYPONENI 009300
3880 225839 91110 411 1 SAVE NEW BASE 009400
3883 96 SUB N jI:CAV (J,I)-FEAT(J,I) 009500
3884 128838 JP 11134 I 6010 14134 11 PUS 009600
3887 51 MDV D.C 15(1 ¶:CSDR (J,13, DIVISOR 009700
3888 4F NF3A : NOV CiA ELSE T:CSDL (J,I) 009800
3889 AF IRA A ITHEN ZERO B TO 009900
3884 47 MDV 8,4 ; SET BC Xi DIVIDEND 010008
3880 C07F39 CALL DIV 11(1 1:1/4 p QUOTIENI III C-RE C 010100
388E 1600 MVI D,oD ; AND SETUP 010110
3890 59 MOW E.G I IN DE FOR COMPARE 010120
3891 246339 LHLD NIl .CET NXF INTO 111 010200
3894 CD0439 CALL 11110 111 NIF CE T 010380
3897 046938 JO 1413 1 6010 NEXT FEAT 910400
3894 226339 51110 MXF ELSE SAVE I AT NIl 010508
3890 C36938 JMP NF3 I 6010 NEXT FEAT 010600

;mDECIDE CLASS 010700
BI.41F(M!F.GT .MND) 6010 NEXT 0145 010800
1144 K110:MEF 011900
4*4 4115:10145 911000
44* 6010 1402 011100

38A0 246539 004: 11110 MND 16(1 MND 01)200
3843 (0 10116 1 INTO 0€ AND 011300
3844 246339 11110 Nil I Nil INTO HI 91)499
3841 000439 CALL 11110 XII MIF CT MMD 011500
3844 044538 JO NCZ 1 6010 NEXT 0145 011608
3840 226539 51110 MMD EISE SAVE 1111 A T 11110 011700
3880 346239 IDA ICLAS 16(1 ICLAS AND 1)1801

- . — _ -  -
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8980 MACRO ASSE MBLER. VER 2.2 ERRORS : 9 ~‘4~( 4

3883 325539 514 4145 I SAVE AT ANS 011900
3886 034538 JYP 14C2 flUEN 0010 NEXT CLAS 012000

;nlouIpul ANSWER 012100
;34i -- ) LL.IVNO ,ANs 012200
;ft4 Ir(I~Lo.E~.A’~s) COlD 0454 912300
11.1 IOK1O~4 1 012400
.u COTO ]~V 1 012500
;4440A54: INC:114G41 912600
1*4* 0010 NV ! 012109

3889 215339 045: LXI Hill IGET 4(11) INTO HI 012880
3880 fl6039 LXI D.UNE ; 012900
3881 0613 KYX 8,190 LINE LENGTH 912950
3801 ClI~I 3A CALL OXIB ; AND OUTPUT 3 VALUES 013000
3814 345439 104 114140 ICET 114140 - 013100
3807 215539 LXI H,ANS 1 IFIANS EQ INNO) 013200
32CA 0€ CKP H 1 6010 0454 013300
38C0 040538 JZ 0454 IELSE 013400
38CE 216939 LXI 11,1140 I BlIMP 913500
3801 34 INR N 1 ERROR COUNT 013600
3802 031-588 JNP NVI lAND 0010 NEXT F-VECTOR 013700
3805 216839 Q454: L1I 11,1014 IBUPIP 913800
3008 34 1148 N 1 CORRECT COUNT 013900
3809 C31538 JKP MV ! 14140 6010 NEXT F-VECTOR 014000

X**.QUTPUT STATISTICS 014100
IIIOUTPUT SUMMART HEADER 014200
;n*-->LB,IOK,1N c 014300

38110 21763? 0S6: 111 11,9110) ;cEl AISUM HEADER) INTO HI 014400
380F 0609 MV! 8.90 1 AND NO. CHARS INTO B 014500
38(1 CUEC39 CALL CLOOP THEN OUTPUT 914600
38(4 216739 LXI H,LB 10(1 4(18) INTO HL 014700
38(7 114039 LXI D.LINE I 014809
3SEA 0613 NV I B.190 LIHE LENGTH 014850
38EC 000134 CALL OVIB ; AND OUTPUT 3 VALUES 014900

;H114414444;4414u1;;QuIl AFTER ONE BLOCK 915000
38(1 Cl 851 1 1 015100

XIII INITIAL iZE 1810CR 0 15201
1444 1014:1140:0 015300
*4*OUIPUT DECISION HEADER 015440
;J*ILL:L8 015500

38F0 Al III: IRA A CLEAR A AND 015680
3811 326839 514 1014 1 ZERO 015700
3814 32693? STA INC 1 VALUES 915800
3817 AF IRA A IINITIALX1E VECTOR 016000
3818 325339 514 11 I INDEX,IL 016100
3818 216839 LXI 11i01101 OUTPUT 016200
3SFE 0608 MVI 8.110 1 DECISION 016309
3900 C11EC39 CALL CLOOP I HEADER 016490

16(1 NEXT FEAT BLOCK 916450
3993 210030 UI 11,1(41 ;RESET FEAT VECTOR 916500
3906 20 DCX H ; BASE ADDRESS 916559
3907 225839 SHLD 411 I TO 4(1(41 BLOCK)-) 916600

C

I ~~~~ ~~~~~~~~~~~~~~~~~ 
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C
8080 MACRO ASSEMBLER, VER 2.2 ERRORS : 0 PACE 5

3904 C31538 JKP NV) 1 016800
016900
017009

WORK AREA 017100
017200
911300

3940 ORG DATA I OUTPUT AREA 017400
0000 lINE : 118 0 OUTPUT WORK AREA 017500
3940 00 08 9 FIRST VALUE 017600
3941 0~00 014 0 1 017650
3943 0100 OW 0 I 011660
3945 20 SPI: [‘B ‘ ‘  I SPACE 017700
3946 00 DR 0 SECOND VALUE 017800
3947 0000 014 0 I 017850
3949 0009 014 0 ; 017860
3948 20 SP2: DR ‘ ‘ SPACE 017900
3940 00 110 0 ;THIRO VALUE 018000
3940 0000 011 0 018050
3941 0000 014 0 018060
3951 94 SP3: 118 OAH 1CR 918100
3952 00 5P4: DC 0DH 11111€ FEED 018200

I 018300
018400

1 VA RIABLES 018500
1 018t00
1 018790

3953 00 LI: 08 0 POIRTS TO FEAT VEC 018800
3954 00 114110: DC 0 14 PRIORI CLASS 01 1 1(41 810CR 018900
3955 09 4145: 08 9 DECISION CLASS 019000
3956 30 (0(0: 08 ‘:‘ lEND DECISION LINE 019100
3957 00 IVEC: DC 0 WECTOR NUMBER 019200
3958 0000 AlL: 014 9 POINTS TO F-VEC COMPONENT 019300
3954 0000 4110: DU I ;FEATURE VECTOR BASE-A 019400
395C 09 J: 08 0 FEATURE PROCESS LIMIT 019450
3950 00 1: PB 0 IPOINTER SHOWS P8010 1 019600
395E 00 JO: 08 0 NUMBER OF FEATURE DIMENSIONS ‘4’ 019650
3951 09 XC: 08 9 KUMCEROF CLASSES iii 019660
3960 0000 4011: OW 0 POINTS TO PROTOTYPE COMPONENT 019700
3962 00 ICLAS: D8 I ILABELS EACH PROTOTYPE 019800
3963 0000 1111: 011 0 R-INF MAC FOR 018 VECTOR 919900
3965 0000 MND: OW 0 ;NINIMuM R-IHF MAC 020000
3967 00 18: 08 0 NUMBER F-VECS IN FEAT BLOCK 14* 020100
3968 00 1014: 118 0 ICOUNT OF CORRECT DECISIONS THIS BLOCK 020200
3969 00 1116: 08 0 ICOUNT OF ERROR DECISIONS THIS B. 920300
3964 311 ESUM: 08 ~~ lEND SIJNMARY LINE 020400

DECISION HEADER 020500
3968 44 DHOI: 08 4411 I 0 020600
3960 45 01102: 08 4511 1 E 020700
3960 43 DM.~s: 08 4311 1 C 020800
396E 49 01104: DR 4911 1 I 920900
3961 53 01195: DR 5311 1 S 021000

3-4

~~~~~~~~~~~~~~~~~~~~~~~~~~ .
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8880 MACRO ASSEYIEIER, VER 2.2 ERRORS : 0 FACE 8

3970 49 01106: DR 4914 1 I 02(100
3971 41 01101: 08 4111 I 0 921200
3912 4E 111108: DC 4(11 1 11 02)300
3913 53 01110: 08 53)4 1 S 021400
3974 011 011)!: DO 0011 1 LI 921500
3915 04 01112: 08 OAH ; CR 021600

SUMMARY HEADER 921100
3976 53 81101: 03 5311 I 5 021800
3977 55 51102: fiB 5511 I U 021900
3979 411 5)403: DR 4011 I H 922000
3919 40 91104: DO 4011 11 922100
3974 41 9)495: DR 4111 1 A 922200
3978 52 S1106: DC 5211 8 022300
391C 54 51107: 118 5411 1 I - 022400
3970 00 SHOS: DO 0111 1 IF 022500
397€ 04 81109: 08 0411 I CR 022600

1 922700
- 022800

SUBROUTINES 022900
1 023000
1 0231~0

928415
I4IOIV DIVIDE (INTRP 8l. 1181 028420

1*14 INPUT BC- DIVIDEND UNSIGNED 028430
1*41 0 - DIVISOR UNSIGNED 028435
;H4OUTPUT C - QUOTIENT 028440
1*11 8 - REMAINDER 028445

397F 15 DXV : PUSH P5W SAVE CALLER’S REGISTERS 928506
3980 05 PUSH 0 I 028508
3991 E5 PUSH H 028510
8982 1E09 MV! (.9 h OOP COUNTER 028512
3984 19 NOV 4,8 ; 928514
3935 47 OIV0: NOV 0,4 1 028516
3986 79 NOV 4.0 180141€ C4~RY INTO CREC 028518
3987 17 RAL ROTATE NEXT MSB INTO CARRY 028520
3988 41 MDV C,A I 928522
3989 10 OCR E I 928524
3984 049739 .12 01141 I 928526
3980 78 MDV 4.0 1 028528
398E 17 RAL I 028530
398F 92 SUB 0 ISUCTRACT DIVISOR. 028532
3990 029539 .1110 01140 III 11 111-QUO-BYTE. 6010 DIVO 028534
3993 82 ADD U OTHERWISE ADD DIVISOR BACK 028536
3994 030539 JNP 01140 1 028538
3997 17 0)141; RAL I 928540
3998 Sf MDV (.4 I - 928542
3999 3EFF KVI 4.01111 COMPLE$EM1 QUOTIENT 028544
3998 49 IRA C 1 928546
3990 41 MOW L.A I 028548
3990 78 NOV A,E I 928550
399E IF OAR 1 028552

( % I
3_ f7



• -
~~~~~~~ V 

- -

1~~~~
t

8080 MACRO ASSEMBLER. VER 2.2 ERRORS : 0 PACE 7

3991 El POP 14 RESTORE CALLER’S REGISTERS 028554
39A0 Dl POP 0 1 928556
39A1 Fl POP P5W ; 928558
3942 09 RET I 028519

I 029562
028564

; 928566
028600
028700
028800

;BINARY TO BOO lORIS-INTEL ILL.) 928900
144!NPUT: UNSIGNED 11114481 NUNEER IN CE 029038

liii POINTER TO LOWEST OUFFER LOC 114 HI 029109
ll.IQUTPUT: 5 ECO DIGITS, ONE PER BYTE 929200

HI POINTS TO MSR IN LOW EST LOCATION 029300
3943 F5 CNCCD: PUSH PSW ISAV E VARIABLES 029400
39A~ 05 PUSH 0 1 929500
3945 05 PUSH 0 I 029600
3946 (5 PUSH H 029700
3947 ER XCHC 16(1 NUMBER INTO HI 029809
3948 81F008 LXI B.-10000 4008 INTO DE 029900
39A8 C11C939 CALL DECNO ICET 1180 930000
394E I11BFC LXI B.-1000 1 030100
3981 C11C939 CALL DECKO I 930200
3984 919011 US 8 -191 1 039390
3987 C11C939 CALL DECNO 030490
3904 0IF6FF LXI 8.-lB I 030500
3900 0110939 CALL DECNO 030600
3900 711 NOV 4.1 16(1 180 

- 
030700

3901 1630 OR! 30H .TOR ASCI I 039750
3903 12 514! 0 ;STORE IT 930890
3904 El . POP H I 030900
39C5 Dl POP D 931090
39C6 Cl POP P I - 031100
3907 Fl POP PSW 1 031200
39C8 09 RET - I 031300
3909 3E30 OECNO: NVI 4,3011 ;3014 CONSTANT FOR ASCII. I FOR BCO 031509
39C8 05 PUSH U ISAVE 40118 031600
39CC 50 DEC14!: NOV (.1. SAVE BINAR Y 931100
3900 54 MOV 0iH 931800
39CE 30 1148 A ;INCREMENT DIGIT 031900
39CF 99 DAD B 1SUCTRACT 032000
3900 OACC39 JC DEC11! RESULT NEGATIVE 932100
3903 311 OCR A YES-->RES1ORE DIGIT COUNT 032200
3904 60 NOV I.E ;B!NARy NUMBER 032300
3905 62 NOV 11.0 ; 032400
3906 Dl POP 0 lAND ADDRESS 032500
3907 12 8141 0 STORE DIGIT 032600
3908 13 IN! U IINCRENENT POINTER 032700
3999 09 8(1 I 032800

1 032900

- :  - 
- 
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8980 MACRO ASSEMBLER. VER 2.2 ERRORS : 0 PACE B

033000
033100

;*UI4ILO 116-BIT COMPARE (80/Z0 818) 033200
;I4IINPUT: DE- 16 011 INTECER 033300

111- 16 011 INTEGER 933499
41*OUT PUT: CARRY -- >9 IF(HL<D EI.ELSE--)l 933509

1144 DESTROYS A 4140 1/F’S. UNSIGNED NUrOERS ONLY 933600
39114 05 11110: PUSH B SAVE 80 933700
39DB 47 NOV P.~ ;SAVE A REGISTER 033800
3900 23 1141 11 IINOREMENT HI BY ONE 033900
39D0 7C NOV 4.11 WAUT TO TEST FC~ 2(50 RESULT AFTER 934009
390E 85 ORA I I/ !HCREMENT IN 034100
39111 28 DCX H RESTORE HI. 034200
39E0 37 SIC SET CARRY 934~00
39E1 CAE%9 .12 111105 UI SO CARRY IS SET PROPERLY 934400
39E4 70 NOV 4,1 UI NOT MOVE 1 TO A 034500
39(5 93 SUB E ;SUBTRACT E 934600
39(6 70 NOV 4.11 NOV H 10 4  034700
39E7 9A 888 0 SUCTRACT 0 WITH BORROW 034800
39(8 31 CNC ICOMPLEMENT CARRY FOR OR CARR Y DII VA LUEO34900
29E9 73 111105: NOV A .B IRESTORE A 035000

( 
3?tA Cl POP U RESTGRE CC 035100
39E8 C9 RET EXIT 035200

035390
035400
035500

*“CLQUP CHARACTER SIRING OUTPUT 035600
;l,IINPUI: B- NUMBER OF CHARACTERS 035709
1131 NI- POINTER 10 1014(51 CHARACTER IN STRINC 035800
Ii.iOUTPUT: TYPEWRITER OUTPUT 035900

HI-DESTROED 035950
11*1 8-DESTROYED 035952
1441 A-DESTROYED 935954

39EC 05 CLOOP: OCR B IFEED COOT UNTIL 036000
39(9 18 RH LAST CHARACTER . 1NEN EXIT 036100
39EE 4E NOV C,M 16(1 CHAR 936200
39(1 CDF639 CALL COOT 1 10 OUTPUT ROUTINE 036300
3912 23 1111 H 1 036400
3913 03(039 JMP CLOOP 1 036599

036600
036700

I 936803
4**COUI ICHARACTER OUTPUT(8$/20 SYS 1 036900
11.4111101: C-BYTE TO OUTPUT 

• 
037000

**IOUTPUT : TYPEWRITER OUTPUT 037100
A- DESTROYED 037150

39F6 00(0 COOT: IN 05141 CHECK READY 031200
39F8 E601 AN! 014260 1 STAT US UNTIL 037300
3914 021639 JNZ GOUT 1 OK TO WRITE 037400
3910 79 MOV 4,0 SEND BYTE 037500
391€ D3EC OUT 00081 1 T O OUTPUT PORT 037699

3—9
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C
8080 MACRO ASS EMBLER. VER 2.2 ERRORS : B PACE 9

3409 C9 RET 037790
037800
031900
038000

*4*OUTB IOUTPUT 1-BYTE INTEGERS 038103
*l* INPUT: HIrA (VALUES LIST) 938280

DE.A t -LR (O UT PUT LINE) 038300
B ~LENGTt4 (114 811(S) OF L1~,E ENDING 111 CR LI 938350

1*IIOUTPUT : TYPEWRITER OUTPUT 038420
340! 7E CUTE : NOV A ,M GET NEXT VALUE 03850/
3492 1E30 CII ‘:~ - 

IF (0’:’ 038600
3404 041834 .12 OUTCA I 0010 00184 038700
3407 (5 PUSH H ;SAVE A VALUES ON STACK 038800
3408 05 PUSH D ISAVE A (BUFFER) ON STACK 038900
3489 (8 10116 1141 1104 1445 AIBUFFER ) 039000
3404 51 NOV L.A ISET1I~ 039100
3498 Al - IRA A I BE WITH 939200
3408 57 NOV 0.4 1 VALUE 039300
34011 004339 CALL DNECD CONVERT BIN TO ASCII 039400
3410 01 POP 11 CET AIBUFFER ) 11110 0 039500
3411 219600 LXI 11,0611 1 BUMP 01 6 SLOTS 039600
3414 19 DAD 0 1 TO NEXT FIELD 039709
3415 ER XCHC AND PUT INTO DE 039800
3416 (1 POP H GET AIVALUES ) INTO HI 937900
3411 23 1111 H ; BUMP TO NEXT VALUE 940090
3418 030134 JMP 0018 1 AND 0070 NEXT VALUE 040100
3418 214039 GUTBA: LXI H.LINE I OUTPUT 040309
SAlE 00(039 CALL 01000 1 LINE 040400
3421 09 RET EXIT 049509

040609
1 040700

040800
3880 ORG CLAS CLAS FILE DATA 940900
3889 91 Cu: 08 910 CLAS 110 040910
3881 04 98 1011 I 940929
3882 05 08 050 1 040925
3883 03 DO 039 1 040930
3884 14 fiB 200 1 040940
3085 02 DC 920 040945
3886 09 08 390 1 040948
3B87 IF 08 2550 1 040950
3088 04 08 100 1 040955
3889 07 08 9711 ; 040957
OBSA 02 CU: DO 020 CLAS 210 441000
3088 28 08 400 041019
3B8C 08 08 3811 1 041012
3880 ID 08 270 1 041314
308E 42 08 660 I - 941020
3081 01 08 - 150 I 041022
3890 08 08 9811 1 941324
389! 27 08 390 1 041036

3-10
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8080 MA CRO ASSErILER, VER 2 .2 ERSORS B PACE 10

3092 20 08 440 I 041040
3893 00 08 120 1 041042
3094 03 013: 08 030 10145 3 10 041 100
3095 10 fiB 253D 1 04 1120
3896 03 08 93D I 941122
3E97 01 08 158 041124
9398 Il 06 231 1 441125
3099 91 Dl 1450 1 04 1140
3094 17 Dl 2311 04 1142
3898 13 08 190 1 041 144
31190 40 Dl 770 ; 041 160
38911 00 DR 120 ; 041152
389E 05 118 950 1 041 165

04 1200
941300
041400

3000 ORG 1(41 FEA1 8100K 8414 041500
31100 01 KNOI: 00 010 IA PRIORI KNC~N AC I-CLASS 0416 00
300! 01 VEC1 : Dl BID V ECTOR NUTBER 041692
31102 05 DR 05D 1 041605
3003 lB 08 160 041607
3604 CS 08 2 000 1 94 1609
3105 02 KN02: 00 020 IA PRIOR ! KNOWN 482 CLASS 041700
31105 02 VEC2: 118 020 VECIOR NUNBER 041702
3007 30 08 6011 041704
3108 54 98 9011 1 041195
3009 50 08 800 041708
3004 03 141403: 08 930 IAPR IORI KNOWN AS 3 CLASS 041800
31108 03 VEC3: 08 030 IVECTOR NUMBER 941802
3000 CS 08 2009 I - 041900
3800 64 113 1000 1 041902
3110E 54 08 900 1 941904

1 942000
942100
042200

3F40 ORG PILE 1 042300
3140 0000 014 0 1 942400
3142 0000 014 9 1 - 942500
3144 0000 OW 9 I 042600
3146 0900 DV 0 1 442100
3148 0000 014 0 1 042800
SF44 0000 014 0 1 042900
3F4C 0000 OW 0 I 043000
3F4E 0000 014 0 1 043100
3153 0900 9)1 0 943200
3F52 0000 DU 0 04’TOO
3154 9080 014 9 443099
3156 0000 OW 0 1 043500
3158 0000 011 0 043699
3154 0000 014 0 I 043700
3F5C 0900 014 9 1 043800
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L
8980 MACRO ASSEN?LER, VER 2.2 ERRORS B PACE II

315E 0000 OW 0 1 943900
3160 0000 04 0 044000
3162 0000 014 0 044 100
3164 0000 014 9 I 044 202
3166 0300 0)1 0 044~0/
3168 0000 014 9 I 0446 00
3164 0000 DII B I 8447 00
3FSC 0000 014 9 944R30
3~6E 0000 DV 9 1 044900
TF1O 0000 DV 0 045000
3172 0000 0)1 9 045100
3F74 0200 OW 0 1 045203
3176 0000 DV 0 045300
3178 0000 014 0 045403
3174 0900 OW 9 045500
3F7C 0000 DV B 045600
3F7E 0009 OW 0 1 045700

END I 045800
NO PROGRAM ERRORS

SYMBOL TABLE

10 1

( 4 9007 ACL I 3960 AlL 3958 AFLO 395A
4148 3955 B 0000 BYOCO 3943 0P0 3800 .
C 0001 CII 3880 I 012 3884 I CI3 3094 4

CLAS 3880 CLOOP 39(0 CODE 3808 GOUT 39F6
O 0002 DATA 3940 004 3940 9(0111 39CC

- 0(0140 3909 DHB I 3968 01102 3960 DHD3 3960 I
01104 396E • 0H05 39SF 4 01105 3970 4 91107 33 71 ‘
0H08 3912 I 01110 3973 4 01111 3974 I 01112 3975 *
DIV 3911 0140 3985 01V1 3997 E 0003
(DEC 3956 i (IC 0903 LiD 0003 (LB 0003
(SUM 3964 i FEAT 3000 H 0004 111105 39(9
11110 OYDA 1 3950 IC 3951 10148 3962
IF) 3810 IKNO 3954 INC 3969 ION 3968
IVEC 3957 .1 3950 .10 395E KNOi 3000 I
141102 3005 4 K1407 3004 4 I #005 LB 3961
LINE 3940 LI 3953 ~ 9006 KNO 3965
NIl 3963 1102 3845 1113 3869 NFSA 3888
NVI 3815 045 3889 0454 3805 OK ZGO 0001
086 3811C 0018 3401 00104 3418 PILE 3F40
P5)1 9006 51191 3976 54402 3917 4 51103 3978 •
81104 3919 • 84405 3974 ~ 81106 3978 * 54407 3970
81108 39111 • 51149 397E ‘ OP 0006 OPt 3945 4
SPZ 3948 503 3951 1 SP4 3952 4 STACK 3180
START 0040 4 SUES 3980 4 01081 OOEC USTAT 09(0
VEC1 309! VEC2 3006 1 VEC3 3008 I

STOP
13.744 CO SECONDS EXECUTION TIME

3—12
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103$000331i0313E03325E393E033267393E033238
:193C1O0FC ::FO 21 3945~:3A67~99~FA 0CEE
1030 3-$71iA~C?9Z37E3Z5~392-37E3i5739Z250
:1O3C3O3 4 21 225O~9Z1~F 391E~ 533934
10384O0g3EFF3zo~-2~2I5O397E3LcAB93877z37EF6
:tO325O9g3 C 7E3Z5~3 Z ~/~;ZA543I
1038500O3922 -~39~-E 3L133 215C~~5F4~038A3
: 103810002A63~ 237EZ354234E2260392A5U392361
: 103S8C~7225:3 996F20838514F4147r07F3916003C
10389000592~5339CD5A39DA69?~226339C~69.388C
l038A0OO246539E52A6339CD0~39DA4538Z26~:39A8
10388000.346239325539C345362193391 1403906F6
I038C00013CC313A345439215539EECA0538Z10948
:1O38DOOØ:3934C31 S2168393~C;15382175S-ii3F
1038000009CEEC392167391 140390613CD013ACF42
: 1038F0004F3268393269394F32533921&63906012F
:0D39Og0OCOEC39~ O43fl2B225839i~3l5~87C
: 1039400000~~~ 0 2O002Z00Z2-1912 Z~’~?0837

j : 10395O0O~I0340D~~O083D0000~g00C00000030013
103960000/0/ 0/0/0 00000000000304 4 4 543495382
0397 9 V4E52.~~A5355411~841~~ 42D04f5C2

: 10398000O5E5!E097~4179174F1DCA9739731792E0
1039900002893982033539175F3EFFA94F7R11EI6E
1O39A0000IFIC9FSCSB5E5EEOIF000CDC9390I 1878
I0396000FCCDC939OI9CFFCOC939OIF6FFCDC939BC
1039C00070F6301aE101C1F1C93E30055D543689DC
10391100304883936686291 1213C90547231CE528B4
1039E003318A89397 0937094317 88 IC9OSF 84(0035
1039F09016392383E83908E0850102F6397563EC85
l0340000097[1E31041834E505E051415700433962

:l0341OOOD12Ig6ga19E8El23C30)3~214O39CD[C55
:02342000390942
103880023 1040503144209FF0407322808IB429F55
:01389900982720300310330F1791 17134ti0C0579

103140000003 000000038000030000/04071
:l0315909400 3 30!3300000331J3/ ~~/00006l
l03Ft003430002003003000000i’340000000093051
: 103F70000330/2000030000000004033030000004l
:0000000049
$
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C
COMMA ND- XCR9D,USER

CREATE
ENTER OPTIONS
*11441

F~TER PAR A METERS
IABI,NB 1IF,JD,IC,NI,N E,MX V
I1000,BIOO,14,43,54,44,023

APPROVE ADJUSTED PAR 4~E TERS
..COPTSBF,L 0(-F OPTS IAOL,NEUF,JD,IC,NI,NE MXV

1111 1 1008 100 14 350 0 80
.. EN TER Y OR N

4 1

CREATE FEAT FILE HAS 1360 WORDS AND 80 VECTORS PER BLOCK
ENTER OPTIO)1S 01ST FILE HAS 812 WORDS 4140 50 STEPS PER HISTOCRAN

STOP
11111 5.306 CO SECONDS EXECIJIION TIME
APPROVE ADJUSTED PARAMETERS

OPTS LA6 L,148UF,JD~!C~Nl,NE~NXV
LIHI 1000 100 14 3 50 1 80

ENTER f OR N

FEAT FILE HAS 1360 WORDS AND 20 VECTORS PER BLOCK
/ DI5~ FILE 1105 812 WORDS AND 50 STEPS PER HISTOGRAM

FIRST PASS SCAN STATISTICS ,LIM: ,500E-0Z .919E+00
COMPONENT Kiln AV CSDL CSCR MON 3(41 MODE FMODE
I: .471E+93 .228E+03 .327(403 0. .539(400 .726E+00 0. 0.
2: .471(403 .331(443 .39~ 4S3 0. .461E+00 .919E+00 0. 0.
3: .471(403 .314(402 .118(403 0. .134E408 .604(400 8. I.
4: .471E+03 .282E+0S .362E+03 0. .264E+00 .883(400 8.
5: .471(~23 .358(402 .119E102 0. .920E-0t .677E+00 0. 0.
6: .471E+93 .250E+01 .381E+02 8. .SOOE-02 .251(400 0. I.
7: .471(403 .528E+0l .449 E492 0. .2208-0! .374(490 0. 0.
8: .471(403 .691E+02 .172E407 0. .140(400 .464E400 0. 0.
9: .411(463 .SBS E+81 .4531+22 0. .12~E-01 .306E+30 9. 0.

10: .471(483 .60~E+02 .167(483 0. .103(400 .459(400 0. 0.
11~ .471Ei03 .883(401 .567(402 0. .530E-8 1 .357E+90 0. 0.
12: .4711493 .950(ilj .612E+02 9. .380E-01 .~39E+00 0. 9.
j3: .411(403 .1566402 .806E+82 0. .730E-01 .399 E400 9. 0.
14: .471 (f03 .ISOE +l2 .772E402 0. .4406-01 .402(400 0. 0.
HISTOGRAM FiLE OPEN H!SC 1908 58 1$

NISC RECORD I I I 0 50
COMPONENT ~UN AV COLA. CSDR NIH MAX MODE VMODE
1: .471(413 .139E.01 .981E.00 .380(402 •539(499 .726(420 .709E+00 .419(480
I. 0. 0. 0. 0. I. 0. 0. I. 0. 0. 0. I. I. I. I. I. I. I.
I. I. I. I. I. 0. 0. I. 0. 1. 2. I. 5. 3. 19. 37. 63. 57. 193. 9’
I. I. I. I. 0. I. 0. 0. 9. 9 .

COMPONENT NUM AV 0801. CSDR 11111 MAX NODE VM9DE
7: .471(493 .167(401 .1l8(.01 .480(402 .461E.98 .919(409 .892(400 .1936.00

0. 0. 0. 0. 0. 0. 0. 0. 0. 0. I. I. 0, 0. 0. I. I. I. 0.
0. 0. 0. 0. 1. 0. I. 0. 0. I. 0. I. I. 2. I. 4. 0. 4. 7. II

IS. 25. 31. 36. 29. 32. 51. U. 91. 58.
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LU LU LU LU LU

LU LU U, LU LU
Cr ICr Cr Cr Cr

~~ I_n _I _•J _J _J __j

LU C~ 
I__C C~)

9 Cl 
Cl Cl Cl

,— ,- .-. CC —
Cr C’- r~ *~~ Cr Cl Cr Cl U, Cr Cr Cr

LQ C. 
_

.- Cl Cl’ LU - Cl LU • Cl Cl Cl
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CONMAND- COP~5BF ,LOGF

1 11.
DEFINE
ENTER NODE AN D OPTIONS

OPENED FEATURE FILE WITH HEADER
NANEiLACL,.JD, LEiICi MV ,IOP1,IHIS~ FIRS, hAS
FEAT 1004 17 80 3 198 5 1 .506-02 .92(409
INITIAL CLAS FILE 100001
ENTER PARAMETERS
N8,NE,HUSKR -

4

50 0 .0418
APPROVE ADJUSTED PARAMETERS 

-
NB,NE,MA3RV,CLAS FILE SIZE
50 1 0 238

CLAS DEIN FOR 1 SIN: 1 -

.672E+00 .7781+00 .290E+00 .708(400 .314(400 .917E-01 .1256409 .341(400 •129E+00 .322E498

.1626+00 •156E+9D .2026+00 .198(403 .999E+99 •316E-Ot .6166-01 .1126-01 .853E-$1 .1156409

.339E-01 .458E-01 .5596-01- .562E-0l .5936-01 ,445E-01 .561E-01 .6386-01 .689(11 ,999(499

.316E-01 •616E-0l .7126-01 •853E-01 .115(400 .339E-01 .458E-01 .5596-91 .56ZE-OI .593(11

.445E-01 •561E-01 .6386-01 •609E-01 .9996+99
RISTOGRAN FILE OPEN RISC 140001 58 14

RISC RECORD 1 1 39 21 50
CLAS DEFN FOR 2 SIN: I
.lt5E+00 .884(400 .211(498 .8256+00 .1916+09 .359(41 .623611 .408E#00 .629E-01 .379E+00
.104E400 .105E400 .1456400 .137E400 .9996+99 .635E-02 •215 -01 .2176-01 .497E-01 •869E-01
.1466-81 .2826-01 .3SSE-01 .4336-01 .4446-01 .261E-01 .409(11 .4266-01 .611E-01 .9996+99
,635E-82 .2156-81 •217E-II .497E-BI .8&9E-0l .146E-81 .282E-I1 .3656-0I .4336-01 .4446-01
•269E-01 .4096-91 .426(11 .6116-01 .9996+99

RISC RECORD 2 1 30 21 50
CLAS DEFN FOR 3 SIN: 1
.709E+00 •816E+00 .2276+00 •809E+00 .211E490 .4706-01 .7836-01 .4056+00 .770E-01 .3796+00
.1056+00 .104E400 .151E+09 .140E400 ,999(499 •130E-01 .316E11 .343E-01 .5696-91 .835E41
•186E-01 .3156-01 .3906-01 .443E-01 .451E-01 .292(11 .435(11 .498E-01 ,598E-GL .9996+99
.1306-01 .3166-01 .343E-01 .5696-0! •835E-01 .1866-01 .315E-l1 •390E-01 .4436-01 .4516-It
.2926-01 .4356-lI .4986-01 .598E-01 •999(499

‘0  
K-4

r

-- 
~~~~~~~~~ , . . 

~~~~~~~~~~~~~~~~~~~ 
—_---‘- -

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

— _ . ~~~~~~—-—— ---- - ,~
- - - - • - - ~ , ~~j l~ — - 

C

~ 
—w _- v~~ .-_ ” ’  

~ C 

-



- 
-

—-
~~~ w

I
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Cl Cl
Cl --. Cl .. Cl 1 Cl Cl
Cl C.l Cl Cl Cl Cl Cl CC. U.
+ -L $ + $ * *LU LU LU S-I L.A C LU LU

(Cl 1 .  CC Cc If) Cl SO CC

~‘2 ‘ z C’! U 
- -: -

~~

Cl — . — Cl C l. 4
Cl Cl Cl Cl Cl Cl Cl Cl Cl —
4. S S • • • V — 4— I
LU LU UI Ill LU LU LU LU LU
0’ Cl 0’ C I ’  Cl C’) Cl -C ‘UI_Cl CC, Cd C’) C-.. .4 S CU

‘0 Cl r— U C’) 0 S I _ f l

S ~~C 5 — S . Cl Cl —Cl Cl Cl Cl Cl Cl Cl S S
+ I * C + C .4. .1 C 5 5
L.A L.A S-C LU LU LU LU LU LU —
— U’) 0) U’) U) Cl Cl Cl Cl
‘4” CU Cl -.0 Cl 0’ U - -.0
C’) .0 5 CU I C’) Cl ‘U

Cl (.1 Cc

Cl — — ‘ — — — S
Cl S Cl Cl Cl S Cl Cl Cl

• V C I C C .4.
S-I LU LU S-I LU L.A S-C LU LU

Cl ii) 015 0) (—1 (‘1 U) Cl U - C ’ )  .~~ if)
CU Cl C-C CO Cl — (CC P.-. C) Cl

Cl 0) .0 C-I C— C’) (CC C 3  U) 52
CU — - — — - C-I Cl — 5 0 1

? ~~ ‘ ‘? •?‘ 
~~LU LU S-I LU Cl UI LU LU LU 0-

P.- -0 0’ -0 Cl ‘0 Cl (0 Cl CC 0’
— Cc U’) CC Cc CO Cl ifi LU Cl

CC) Cl CU C’) — Cl * if) CU I-. CC Cl Cl
- - CC .

— I-Cl Cl

‘U. — Cl — Cl -‘ — Cl Cl LU
Cl Cl Cl Cl Cl Cl Cl Cl Cl

• * I I. I P I I * Cl 4 — Cl
- LU LU LU LU I_AC LU LU L.A LU
Cl U -CO C— 0’- it) Cl 4.-. CC)
0. — ‘0 Cl .0 — CU C-A I’-. C)  Cl)

CU Cl CC, CU Cl Cl .0 Cl —• . . . . - - . I-
— C

Cl Cl .-. - Cl Cl — Cl Cl — — Cl — Cl Cl S — —
Cl S Cl S Cl S Cl Cl S Cl Cl Cl Cl S Cl Cl S — Cl Cl C’)

4- + S S ~I- + I C * + I I 1. 5 .4. +
LU LU LU LU LU LU LU LU L.A LU LU LU LU LU S-C LU LU UI— CO CC) Cc — SO V... C—. — 0- Cl 0’ CA Cl CC. C-A S C-. C-~ — 1.
Cl U- ( 0 . 0  Cl C’) 0’ -, Cl ‘0 0’  ~0C l  0) Cl — SCU P.. — 0. .0 Cl - CC ‘-0 Cl Sn it) (Cl Cl Cl I_fl P... Cc CU

• • - U) • • CU
C S

C l C l C l CCJ C C SC U . - C _.. C . , C l C l C’ ) . . _ . .  Cl ... C l C l d
‘. S Cl Cl S CU S Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl
C’) + + • + + C I * + I 4 I + + Cl 5 I

— LU LU LU LU LU LU LU LU LU (-C-C LU 5.1.5 LU LU CU LU Cl LU I_IA CU
5$ Cl (Cl CI V... CO II — In IC C-- CI •C I’. — IS C) C.) ‘ 5 U -0. I.s~. II C-... CO

LU 0’ iS CC) in C-. CO -. CC CO —.5 C-C Cl) 04 Cl) 5 0’ Cl) C.) S a’- LU C-.- 0’C CU C—I ‘5 51) 11I’ C 1.1 —I C (Cl CC Cr C-C . CE C!  CC ‘-l Cc .0 CS) 0’ Cl C CCI .0 L. (CI.. ~ J - ._C • ._C . . - - - ..J • Cl
01 1_C ‘C ‘C ‘C C_C 1._C - (~! CU

Cl Cl ...I ... — Cl Cl ..J cI ... IS Cl ._I .-l -I 5 — Cl Cl Cl CC — 0
Cl Cl Cl S S ~~ Cl Us C) IS Cl ~~ Cl Cl Cl Cl Cl S Cl Cl Cl Cl UI Cl

5 Cr + * I_ti S I C .4- 4- Cs! I C Ct + -t Cl) , C + I + + 0) Cl) I I S
C_n ‘-C ‘C $ 5.5 LU C_C LU LU V_C LU CIA C_A LU LU ‘C I_C) L.A ‘C CU LU LU LU LU S-C ‘C UI ICC Cl
(.2 (-.1 CO .45 CC 0. Ifl in tn ~0 -.0 1.0 — Cl 0. CC- S .—. S —
Cr . C c ’ 0 0 1’ 0 0 ’ C 4 C O C l C C —. C S i n C -- C l’ 0 - C0) P.- -.0 C O Cl ..l CC) Cl CIIC C’1 Cl

P. P . C l  C-5. 5 C l C  0 4 C C  ~~~~..C C~)5  5 (C) 0 - 0 ) 5 1  •.l ’U’ s~~~~~~- -
Cl — C’) U..
— . - II CU I S  ii O - .. )  I 1 S S I •(.J .-. I S I S S I  II 1 C • S  C l C l .  1 1 0- 5 C C_ C  ii~~~~~~~~~C_A ‘C C C .  C ‘C S  S ‘C S  Cl C) UI U. C_A U. Cl 5.~l5 Cl Cl ‘C 0 .  Cl Cl ‘C OC  Cl Cl L.A ‘C C  Cl CC 5

LU LU + + LU I I LU * + S-i . ‘ (iA + -t LU C I IsA * I LU * .1’ 0. CC (-IA 5 C —.
0. 11.1 LU 0. il ) LU I.r U) S-I 0. (-s.C (-U 0. (-Ci LU 0. CU LU 0. LU LU 0. U) S-i CU 0. CU LU • UCl CU (Cl CC. CC in CC I_fl 5*. 0’ 51) Cl C A  II I_C Cl II .0 P.. CC U -C’) F— C-’) Cl’

-. 4— P.—. .4 — -0 C’— I— —. Cl I— C’! -.0 4-— ‘5 Cl C- C) 0’ Cs) 0) 0! F- U) I_Cl Cr’ LU — .0 0- U) —CE —C CX -0 Cr CS) 0) Cr (C. — Cr -.0 CU CE F-.. .-C Cr — C-S C C if) if) Cr Cr CC. C’) C’) C CU Cl C-C
• _J • . 04 • •

C_C
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S

5’ - a-

-
~ COMt4At413- 1 1 B ~FEAT M~4t

TRYOUT
ENTER OPTIONS
4P~iVSL

rEM FILE 1000
~LAS FILE 10000l
£~JLSET
E~1ER CLASS A~B D IMEN SIONS
+CL

4038

ILOG FIGURES OF MERIT FOR DIMENSIONS
6: •1920E402 7: •1562E+02 1: •1546E402 11: •1498E+02 9: •1364E402 12- CIZB2E+02 $: •1199E402 3: .IIZCE+ 02
10: •1112E402 13: .10~5E402 2: •9852E401 I4~ •9692E401 4: •8223E+0I 5: .6761E+01
ZStJM F1tUf~ES QE MERIT F~R DIMENSIONS6: .1186E407 1: •4927E+06 7: •1974E406 11: •1784E+06 3: 7C43E4O5 9: .1090E405 12: .6069E405 13: .3495E~05
8: 12434E+85 2: •2278E-i15 14: •1352E+05 10: .1674E+05 4: •3880E+04 5: .3748E404

ENTER F/M SET NUMBER
42

SUM M ARY CONCLUSION
•6582 .3418 0.0000
SUDSPACE TAGS
6 1 7 1 1  3 9 1 2 1 3 8 2 1 4 1 0 4 5
SUBSPACE ERROR RATES
1:59/40 Z:61131 3:61133 ~:65/34 5:66/33 6:64/35 7:66/33 8:66/33 9:65/34 10:68/31 11:66/33 12:66/33

13:65/34 14:65/34
SUBSET
ENTER CLASS AND DIMENSIONS -
4CL
•099

DD,D B,. •1

401 p02,99

ENTER F/M SET NUMBER
42

SUMMARY CONCLUSION
.7134 .2866 0.0000
SU3SPACE TAGS
6 1 711 3 9 1 1 13 8 214 10 4 5
SIJBSPACE ERROR RATES
1:59/40 2:61/38 3:61/38 4:61/38 5:61/38 6:61/38 7:61/38 841/38 9:61/38 10:71/28 11:71/lB 12:71/28

13:71/28 14:71/28
SUBSET
ENTER CLASS AND DIMENSIONS
4c1

() K-?

- 

~~~~i:: : TT~~~~~~~~-IA--~



COPISBFILOCF

CUMNANO ~

OPENED FEATURE FiLE WITH HEODER
NAME~1/DL1JD1 LB,IC, MV 1IOP T~IHtSi FIT 3p FLAS
FEAT 1000 17 80 3 198 5 1 ,50E~02 .92(400OPENED CLAS FILE WITH HEADER
NAME LAP-IC JPI ICX NTC $P-IJC MKV NEWT WCIX MSCAL MZ~PD
CLAS 10;!001 11 14 3 50 0 11 0 0 0

CLAS FILE INDEX
1: 1 2 — 1, 2: 3 4 -1~ 3: 5 6 —1 ,

1 CLASS MERIT : YMAG : .17(~03
•084E40-2 .330E402 •284E+0Z .191(402 .133E402 .858(402 .489(402 .295E+02 .349E402 .258(402
.467(402 .329E+0Z .276E402 .221E+02
CLASS I AS SEEN RI REST YI1AC: .11E403
.942(402 .154E+02 .739E401 .116(402 .377E401 .934(402 .36CE402 .198(402 •236E402 .151(402
.235(402 .140(402 .421E401 •420E401
REST AS SEEN El CLASS I VMAG .15(403

.894E+02 .348(402 .394E+0Z .ZO1E4BZ .143E402 .098(402 .499E402 .305(402 .359(402 .268E402

.411E+02 .339E402 .286E+02 .231E+0Z
2 CLASS VERII: YMAC: •36E403
.211(403 .976(402 •61IE+02 .471(402 .236E402 •174E403 •949E402 .511(402 •673E402 .442t+02
.893(402 .626E40Z .51 8(402 .415E402
CLASS 2 AS SEEN BY REST VMAC : .19E403
1522E+03 .300(403 .159E+BZ .372E+0Z .l89E40l .568E403 .126E+03 .359(402 .534E402 .226(402
•962t+02 .414(402 .238E402 •128E+02

REST AS SEEN BY CLASS 2 YNAG : .85E403
.123E~03 .646(402 .290E+02 •274E+02 .103E402 .056(402 .460E402 .216E402 •324E402 .183(402
•426E+02 .298(402 .242E+02 .195E+02
3 CLASS MERIT : YNAC: .5’3E403
.256E+83 •IBSE+03 .136(403 .540(402 .490(402 •329E403 .181(403 .881(402 •128E403 •782E412
.177E+03 •123E+03 .102(493 .828E+ 02
CLASS 3 AS SEEN 81 REST JHAG: .25(403
.381(402 •IS1E+01 .249E+03 .311E+01 •445E+0Z 1151(404 .483E403 •837E402 .245E+03 .729E402
•520E403 •234E403 .154t+03 .I1IE4OI
PEST AS SEEN BY CLASS 3 VNAC : •17E404

•450E402 .104E402 681E+0Z .684E+01 .253(402 .154(403 .860(402 .370(402 .609(402 .340E+02
.BISEiOZ .602(402 .506(402 .412(402
SUMM AR Y CONCLUSION
.6582 .3418 0.0000
CONFUSION MATRIX
198 186 112
82 2 9 47 42
191 324 23 52
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I

RI SC RECORD 3 I 30 2 1 50
CLAS VECTOR TAGS

1/0 1/1 2/0 2/1 3/0 3/1 98/4 99/4 0/0 0/0 0/0 0/0
AT VEC: 1 CAV CLAS~ I
.672E+00 .778(400 .290(300 •708E+O0 .314(400 •911E-01 .125E400 .341E400 .129E+00 .322(400
.162E+00 .166(400 .202(480 .198(400
Al VEC : 2 CSDL CLAS : I

•316E-01 •616E-01 •712E-01 .853E-0I .IISE+08 .339E-0l •458E-01 .559E-0l .562E-01 .593E-0l
.445(11 .561E-0I .638E-01 .689E-01
Al V EC: 3 CAV CLAS: 2
.715(400 .884(400 .211(400 .825E400 .191(400 .359E-01 .623E-0l .408(408 .629E-0l .379(400
.104(400 .105(400 .145(480 .137(400
AT VEC: 4 CSDL CLAS: 2

•635E-92 .215E-01 .217(11 .497E-01 .869E-01 .146(11 .282(11 .365E-01 .433E-01 .444 E-01
.269(11 •409E-0l .426E-01 .611E-01
AT VEC: 5 CAV CLAS: 3

.709E +00 .876E+00 •227E+00 .809(400 •2IIE+00 .470E-01 .783E-01 .405E+U •710E-0I .379(400
•105E+00 .104(400 .15IE400 .140(400

‘4 AT VEC: 6 CSOL CLAS : 3
.130E-01 •316E-Ol .343E-01 .569E-01 •835E-01 .l86E-0l .315(11 .390E-01 .443(11 .451(11
•292E-01 •435E-01 .498(11 .598E-01
AT VEC: 7

CLAS: 99
.539(400 .46 1(400 .I34E400 .264E+00 •920E-01 .500E-02 .220(11 .140(480 .IOOE-01 .103(400
•530E-01 .3$0E-BI .130E-01 .440(11

AT VEC: 8
CLAS: 99

•726E+00 •919E400 .604E400 .888E400 .677(404 .251(410 .314E+80 .464 E400 •30&E400 .459(400
.357(403 .339(400 .399(400 .402(400
1181.11 FROM I OF 11

11H1444 1100 1201 2100 2201 3100 3201 93000 99000 0 0 0 0 0 0 0
3 1 4 5 6 7 8 9 10 2 12 13 14 15 16 17 18
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ii

•.XFR9E,FE41114(WC

FORMAT
EN TER FILE AND FUN CTI ON

‘El

ENTER 11(11 PARAMETERS
AAA A

FEAT FILE 1000
CLAS FILE 10~~01
NEXT-RECORD
ft4: RECORD-Il
441

SELECT CLASS~ I RE: I
PICK VECTORS FROM 110 80
KpVVV ,VVV ,... (15)
IC,U1 p009

PICK VECTORS FROM 2 10 80
K~VYV,VVV,...(151

( 
ICiOIO

PICK VECTORS FRO~1 11 10 80
K,VVViVVV,.. . (151

to

XMI T OUTPUT 14 DIMENSIONS
STOP
.136 CP SECG~DS EXECUTION TIME

• .REWIND~E1TE
COPYSEI,BYIE 

-

100000000101C18F44D25A4931A951A14558476108
: 190010000102C1156605464F46-9C52025F5ES-5SAOB
1000200/0103931E94899A927966A071849851AE52
18D03 001040 344 775I5D~11C92~C6D~0639F
I0D0400001051’3CF3FC049494A1:862E-5444F444D01
:10D052000I06F6CEZ5E11R351C ’4~~1~ -~-:2EI2
10D06000010716AC42C15E6F4218iJ0E;355728407L
11007000010817893(C53C4E3A853018524F50560D
10D03901010?CAC95996D1 58726ADE476At3AFC850
11D09000010AF2D73C01503432P-950083 F5740616 (

1 10000001FF

K.1O

~~ i~~ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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E’~~~ F3LE ..MD FUI4CT IOPI
lex

E’Is~ tR x~i:r P4iR’d~ET EP$

C1.AS dIE 1Iø~~ 1
IIEXT-PECOP.D
4414 0€COPD — ID

XMIT OUTPUT 14 DINENSI4I$$
I STOP

.144 CP SECOHDS EXECUTION TIP~E.RtII’-1~I. BYTE

.COP SIF .BYTE

i b c  ep5~~!ap1a22255262SI IsE3a36a 3 2cs4S5
$ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~$10 2 F 6 S ~ 23~ 6 t 3 1 3 t F I ~’SO~ E (OC@ C47
S 10C01Ot’O29~&ObE61 41 4 a 6 ~ -,@f t’F I t 14  I 4D 338
* 10C040001C t C aL2s2 ~ c6 iF 1~~21 i6 163~ 22~ 23~~~1SC
s 1ec~~~~~~a i4aa B2B E g i1I  l ( 8 1 1 i i 3 2 I ~~1~~t~F I 7 1 7 1 E
$ t Cs16C00342424~ Bt3i3 2S1€ I€~i 1E1E3~26~ 5Cd~ 2p IOC e00~~~~~ B 3 7 ~4243D 2744 ~2M 4315
SIOeueOelFF

( -
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- 

K-li
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~~~r- 

— -
~~

-
~~

- -
~~~~~~~ 

- — - -
~~~~~~~~~

--- - -  
~~‘- - —

~~



- —
~~ w — -

-

I

-

s f  

C

- 
Li1ç~~

~~~~~z !•& CO?$TP OLS
40 .0 , 7~~.
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X-i2
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#415T CL~i5S. 2
EN1Ed ~CS~IE COt*TPOLS
BE . P • • Z , EL

(I) 

11-13 
$
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