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LEGAL NOTICE 
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ERRATA FVR CF 59-4-37 

September 22, 1959 

Page 57 

01364 o ooooo o 00077 1m11 PZE 63 

Page 63 

00624 0 76100 0 00000 NOP 
00625 o 76100 o ooooo NOP 
00626 0 76100 0 00000 NOP 

Page 114 

05133 0 00000 0 00077 IFF11 PZE 63 

Page 134 

00126 0 76200 0 00225 MB RTB 5 

00130 0 50000 0 01314 MC CLA N 
00131 -0 ioooo o 00142 

00127 o 76200 o 00225 RTB 5 

TNZ ME 

00143 o 76200 o 00225 Rm 5 

00146 o 02000 o 00144 !JFa ME3 

00144 0 76200 0 00225 ME3 RTB 5 
00145 0 70000 0 01315 CPY A 

MASK 

MASK 

WRB:vj 
9/22/59 



CHANGES FOR CF 59-4-37 

Nwembcr 50, 1959 

The following changes and adaitions should be made i n  ORNL CF 59-4-37 
t o  make it consistent w i t h  the binary change cards dated November 30, 
1959 : 

Page 44 

00151 o 02000 o 00353 TRAKA 
00156 0 02000 0 00355 !IRA KF 

Page 46 

OO27l 0 07400 4 00241 KA1 TSX RTB,k 

Page 47 

00353 0 77200 0 00204 KA REW U1 

00355 0 77200 0 00205 KF . REW Vl; 
00356 0 76200 o 00225 RTB U3 
00357 o 76200 o 00225 RTB U3 
00360 o 76200 o 00225 RTE3 U3 

00354 0 02000 o 00271 TRA KA1 

00361 0 02000 0 00337 ‘rn KFlC 

m : v j  
12/2/59 
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ORNL 59-4-37 

A CRYSTALLOGRAPHIC LEAST SQUARES PROGRAM MIR "RE IBM 704 

ADDENDA ERRATA 

June 7, 1960 

Addendum 
Page 19, after l i ne  14 from bottom. 

Stops a t  3513 (8)  or  3672 (8)  i n  OR XLS2 indicate t h a t  the matrix i s  
essentially singular bat ir! a way not detected 

- Program Changes 
Bin&ry correction cards f m  these changes 

Page 124, l ine  31 
00506 o 

Page 125, lines 
00552 -3  

62200 o 00552 
24-31 
00000 4 OOj70 X5L 

00553 @ 
00551; 0 

00556 0 
00557 -0 
00560 o 
00561 1 

00555 Q 

70000 5 ooooo 
02000 0 00557 
00000 0 O@OOO 
G2000 C O C j 7 3  
76000 0 ~ ~ 3 0 1  X m  
02000 o 00562 
77'17'1 4 00562 XJN 

from bottom. 
00000 0 00000 T5 

Errata 
Page 59, l i ne  2 

03171 0 
Page 60, line 1. 

Page 60, l ines  15 and 16. 
03173 0 00000 0 00000 T'7 

03223 o ooooo o ooc)oo ~6 
03224 0 00000 0 00000 M7 

by the matrix inverter. 

were distributed on June 6, 1960. 

STD X J I ,  

4(SIN 'i?lETA/LAMBDA)**2 

CURRENT VALUE OF Q .  SEE M6 

Q, SCALE FACTOR DESIGNATION 
( SIN THETA/LAMBDA)**2=RHO 
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GEXERAL DESCRIPZlION 

OR XLS1-5 is  a program for structure factor calculation and for  the leas t  
squares refinement of crystal  structures using X-ray or  neutron diff'raction data. 
The code is divided into five segments and the purpose of each will be described 
br ief ly  : 

OR X L S l  is the preliminary data processing segment. Its input data include 
t h e  reciprocal c e l l  parameters, the form factor tables (unless problem is a mu- 
tron one), and the data for each observation. 
the observed structure factor or its square, the estimated standard error of the 
observation, and an indication of which of several scale factors is t o  be applied. 
The output of t h i s  segment consists of a binary tape wi th  the input data together 
wi th  ( s in  6/X)2 and the  interpolated form factors for  each reflection. 
information may also be put out i n  BCD form for  off-line printing. 

The l a t t e r  consist of the indices, 

The same 

OR XLS2 is the main segment fo r  l eas t  squares and structure factor ca lcuh-  
Its input data consist of a sense card which specifies several options tions. 

available t o  t h e  user, symmetry information, reciprocal c e l l  data, and tr ial  
parameters including an arbitrary number of scale factors, overall temperature 
factor coefficient, and, for  each atom, the position parameters and one or  six 
temperature factor coefficients. 
OR XLSl. 

is a binary tape on which are stored the der ivat iveof  Fc or Fc2 wi th  respect 
t o  the parameters for  each observation, The calculated structure factors may 
also be put out during t h i s  par t  of the calculation. 

Also used as input is  the binary tape from 
The primary output of t h i s  segment when it i s  used f o r  l ea s t  squares 

For a structure factor calculation t h i s  completes the problem. For leas t  
squares OR XLS2 ca l l s  for  the input of parameter selection cards which s p e c i e  
the parameters t o  be adjusted. 
nary output tape t o  s e t  up the matrix and vector of the normal equations. 
OR XLSb inverts t h i s  matrix, and OR XLS5 multiplies the resulting inverse by 
the vector t o  obtain the parameter changes. 

OR xZS3 then uses the derivativesfrom the bi-  

Control is then returned t o  OR XLS2 which adjusts the parameters and puts 

During each cycle the input data for  each reflection i s  copied onto the 
them out off-line and optionally on-line. 

binary output tape as are the programs and input data for  OR XLS2-5 so tha t  
th i s  tape may serve as the main input for  the next cycle. 

is  provided. 
An optional output of the matrix of the normal equations or i t s  inverse 
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UNCLASSIFIED 
ORNL-LR-DWG. 37460 

OR XLS A.B 
( r e d  deck) 
7 7  

KG (1574) 
1 xu -xv  

1 -  
XD-XEF - ,  XAA-XCC 

XA-XB ,+7 
transfer to cord 
progrommed 
tronsfer routine. 

set BCO OUtput write foUr 

on binary OUtPUf put copt ion.  
tope. 

-dummy records 4 formot Read celi doto 

foctor tables 
+ ond form 

OR XLS G 
(brown deckl OR XLSt m 

Lood self-loading 
UTIL ITY rOUtineO 1 
and OR X L S I .  4 tope. f f i le  

I 

OR XLS K 
i red stripe deck I 

compute (sin8/X12. 
fi, and tom foc- 
tors. Binorr ond 
BCD OUIPUI. 

programmed 
tronrfer. 

OR XLS C 0 E 
[orange dek<l 

Load self-looding Hollerith 
title. 

replace fixed a t m  
contribution5 . 

OR X L S 2  

I 
LC, 

I 

XMD-XME - 
Write OR X L S 4 .  
write i"Yer*c 
matrix,m binary 
output tope. 

OR XLS4 End of cycle. 
HALT,WLT, HALT. 
Transferto Cord 
progmmmed tmmfe 

transfer. 

OR XLSF 39-50 
OR XLSL 
(green stripe deckl 

self-looding 

rwt ines.  

X N I  XNJ-XNV (yellow deck) XNA-XNHH 
shxe pmmeter 

On output tow. 
WEF. EST e n~adr vntor times chongeE 

end of file. Rend 
progmm through -.o 

CRYSTALLOGRAPHIC LEAST SQUARES 

~~ 

K O  
OR XLS H 0 2  
[ blue deck1 

a- OR XLS5 
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Minimum 704 with 

1. 

2. 3 on-line tape units 
3. CAD instruction 
4. Off-line tape printer. 

8192 word core storage or more 

Core storage 
8,192 

16,384 
32,768 

CAPACITY 
Maximum number of parameters varied simultaneously 

120 

175 
251 

MATREMATICAL METBOD 
In  t h i s  section the detai ls  of the canputation will be br ief ly  outlined. 

OR XLSl 
For each reflection t h i s  segment computes 

p = (sin6/X)2 = ( .25)(h2a*' + pb*2 f 

+ 2hka%*cosy* + 2h,4a*e*cosB*+ 2kJb*c*cos@) 
where a*, b*, 

h, k, and J are the indices of the reflection. 

of the observed IF1 or I??, whichever is  being refined, and w is  the leas t  squares 
weight of the observation. 

cosa*, cosf3*, and cosy* are the reciprocal c e l l  constants and 

Also cmputed for  each reflection is & = l /a  where u i s  the standard error 

(If u = 0 t h e  program s e 6  = 0.) 

For X-ray problems t h e  a%omi@ form factors for each observation are obtained 
by l inear interpolation in the form factor tables which are stored at  intervals 
of 0.05 i n  sin e l k .  

The fixed atom contributions, and Bo9 (see below) are s e t  at  zero. 

Included in  t h e  data for  t h i s  segment are the r scale factors sq, overall 
OR XLS2 

temperature factor coefficient To, and the individual atom parameters, 
l a t t e r  are fi, xi, yi ,  zi, and T i  i f  syrmnetrie temperature factors are to  be 

used Or f i y  Xi, Y i ,  Z i ,  @ l i i t  8221, f333i, B ~ 2 i p  B i3 i . l  and f323i for anisatropic 
temperature factors. For X-ray work f i  is an integer which indicates which form 
factor fs t o  be used, while for neutron work it is the scattering factor i t s e l f .  

The 
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( SqF) 
a( sqF 1 /as, 
~ ( S $ ' ) / & O  

a(s@')b 

F 

symmetry center Acentric 
2sq exp( - T ~ P ) A  2 1/2 S q  -(-ToP)(A2 + B 
( s qF 1 /Sq 
-P(SqF) -P( SqF) 

( sqF) / sq  

2 s ~  exp(-T@>(aA/bp) sq exp(-Top)(A2 + B2) -'I2[ A ( a A / h )  + B ( b h ? ) ]  

Here F is the structure factor, sq is the scale factor, To is  the overall 
temperature factor coefficient, p is sin2e/X2, A and B are the real. and imaginaq 
components of the structure factor, and p i s  any individual atom parameter. 

The expressions f o r  A aad B and the i r  derivatives are summarized as follows: 

A 

B 

afi 

Anisotropic temperature factor 

AO + Ffi 2 j e ~ i j c o s i j  
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Symmetric tarrperature factor 

r - 3  

-2nfi exp(-Tip) z h *  sinij  
3 s  

Anisotropic temperature factor 

13 -2nfi c h j  expijsin 
3 

2nfi z h f  exp cos 3 13  13  3 

Here the subscripts i and j refer t o  t h e  various atoms in  the asymmetric uni t  
and t o  the different equivalent positions, respectively. The terms cos 
and exp 
factor of atom i in  equivalent position j. 

representative of the transformed indices and index products. 
terns are discussed in  detail in the section on Symmetry Considerations. 

ij' sinij' 
are the trigonometric contributions and t h e  anisotropic temperature 

The expressions h t  and (2hk)' are 
13 

j j 
All of these 

T i  and f i  are the symmetric temperature factor coefficient and scattering 
factor, respectively, of atom i. 
fixed atoms, i.e., atoms not represented in  the parameter table, and which are 
therefore not t o  be adjusted by the least squares procedure. For each reflec- 
t ion these terms are taken f r o m  the binary input tape, and they will be zero 
unless they have been computed using mode 1. Mode 1 is i n  every way similar t o  
a structure factor calculation except t h a t  i n i t i a l l y  and Bo are set t o  zero 
and f inal ly  they are s e t  t o  equal t o  computed A and B. These computed values 
are then copied from tape t o  tape during the various leas t  squares or structure 
factor computations u n t i l  they are replaced by a new mode 1 calculation. 

the sums over j are accumulated. 
A and B wi th  respect t o  the atomic parameters, and A and B are obtained. 
the scaled structure factor o r  i ts  sqyare and the derivatives of t h i s  quantity 

A0  and Bo are the contributions t o  A and B of 

The program does t h e  computation for  each reflection in  three steps. F i r s t  
These are then converted t o  the derivatives of 

Finally 
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c 

are  computed, 
siders whether derivatives are needed or not, whether centrosymmetric or acen- 
t r i c  computation is  specified on the sense card, and whether the temperature 
factors are symmetric or anisotropic, 
tions, the projg-am evaluates and stores on the binary output tape derivatives 
wt th  respect to a l l  the parameters regardless of which ones are t o  be varied. 

I n  determining which expressions t o  evaluate the program con- 

Note that, except for the above res t r ic -  

A mode of operation (mode 4) is available in  which the derivatives are 
not computed but rather are copied frm the input tape where they were stored 
on a previous cycle, 
the running of several cycles in  a minimum amount of time. 

It is possible that t h i s  mode of operation w i l l  permit 

The following table gives the expressions for  A, the difference between 
the observed and calculated structure factors or the i r  squares, and fo r  t h e  
various discrepancy factors which are computed while the structure factors 
and derivatives are being obtained. 

a 

R 

Weighted R 

Error Qf fit 

Refining of F 

[(sign Qf SqF) IFol] - SqF 

c 14 / P o l  

Refining on 9 

Fo2 -(s,F)~ 

For the two R factors the summations are made bath over all observations and 
over a l l  non-zero ObServatiQns. FQF the error of f i t  the summation is  made 
over a l l  reflections used h the leas t  squares refinement, i.e., those with 

non-zero weight which pass the rejection t e s t  ( i f  such a t e s t  is  supplied by 

She user). 
adjusted is n, 
t h a t  n = 0. )  

ters .  

The number of such observations i s  m and the number of parameters 
(Before any refinement has been performed the program considers 

These discrepancy factors refer, of course, t o  the input parame- 

A a n d 6  A are put out with t h e  structure factors under the headings OBS- 

C A E  and (OSS4ALC]/SIW9 respectively. 
greater t h a n  2 (%he constant stsred a t  C7) are  marked w i t h  a double asterisk 

Reflections for  which the l a t t e r  is 

VY 0 
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OR xrS3 

The function of t h i s  segment is t o  store the matrix E and t h e  vector v of 
N 

t h e  nonnal equations. The elements of these are 

where t h e  summations are 

V i  C G  D i ) G  A) 

over the un-rejected observations of non-zero weight, 
For each reflection the n derivatives, D i ,  are selected f’rom t h e  binary ouQu-k 
tape and correspond. t o  those parameters which are t o  be adjusted. 

When operating in mode 4 only the vector v is computed. 

This segment produces the inverse matrix 2 = aml by a method t o  be de- 
scribed elsewhere (SHARE ROUTINE OR-SMI) 

When mode 4 is specified t h e  program copies the  inverse matrix of t h e  pre- 
vious cycle f’rom the binary input tape instead of inverting the matrix. 
either case the  resulting inverse is copied onto the binary output tape for  use 
in  t h e  next cycle if  needed. 
OR XIS5 

N 

OR XIS4 

.y 

In 

In  t h i s  segment t h e  parameter changes Api = c b i j v j  are camputed and stored 
on the binary output tape along with t h e  diagonal j elements b i t  of t h e  inverse 

matrix. Also computed is  ZApiVi, t h e  estimated decrease of 
by these parameter changes. 
OR xLs2 

A)2 produced 
i 

Control is then returned t o  t h i s  segment and an estimated new value of the  

standard error of f i t ,  

is  computed. 
cmputed as 

The parameters p i  are corrected by Api and the i r  standard errors 

A t  t h i s  point the program puts out the old and new parameters with the parameter 
changes and standard errors for those which have been adjusted. 
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If the overall temperature factor To is  not zero the program now adds it t o  
the individual atom temperature factors so t h a t  TI = T i  + To for symmetric tem- 
perature factors or 

pL = pl;r + TO a*b*cos 7 * /4 
etc  

for  anisotropic temperature factors. 
are performed so that  the temperature factor coefficients may be tested for  posi- 
t i ve  definite character as described below. Note t h a t  the resul t  is  not s t r i c t l y  
correct i f  fixed atom contributions are used so t h a t  it i s  probably desirable t o  
hold To at zero in  t h i s  case. 

To is  then s e t  t o  zero. These operations 

The temperature factor coefficients are then tested t o  insure t h a t  the 
following conditions hold. For symmetric temperature factors: 

T i  2 4. 
For anisotropic temperature factors: 

811 2 4, 822 2 a, 833 2 4, 

I813 823 833 I 
Failure of one of these t e s t s  means that  the coefficients do not represent physi- 
ca l  reali ty.  
programmed stop indicating a negative argument for  t h e  temperature factor. 
a t e s t  f a i l s  t he  program prints  out an indication of t h i s  failure, and a t  the end 
of the calculation the programmed stop is a t  K I  rather than a t  KH. 

The use of these parameters i n  subsequent calculations m a y  cause a 
When 

SYMMETRY CONSIDFRA!TIONS 

General positions 
OR XIS2 computes structure factors o r  t he i r  squares in  one of t h e  follow- 

ing ways: 

Centrosymmetric, origin a t  center 
s F = 2sqexp(-T0o) A 
q 

S$ 

(sqF)G 4 s t  exp( -2ToP) A2 

(sqF)2= s t  exp(2To~) (A2 + B2> ”*} Acentric 
= sqem (-TOP) (A2 + B 



-10- 

1 

2 

3 
4 
5 
6 

X Y z h k a 0 

x-Y -Y -2 h -h-k -4 0 

y-x -X 1/3 + z -h-k h a a/3 
-X y-x 1/3 - z -h-k k -a a / 3  
-Y X-y 2/3 + z k -h-k a 2a l3  

Y x 2/3 - Z  k h -a 2413 

Here sqis the scale factor? To is  the overall temperature factor coefficient, 
and P is  (sine/X)2, 

A and B are computed in  space groups P1 o r  Pi as follows: 

A = AO + qfi -(-Tip) C e m i j c o s i j  
J 

3 

-I 

B = Bo + E f i  exp(-Tip) Zexp i j s in i j  
i 

Here 
ously or which may be zero, 
the asymmetric u n i t  while the subscript j refers t o  the symmetrically equivalent 
positions to which each i t h  atom may be transformed. 
case j numbers only half '  the equivalent positions), T i  and f i  are the symmetric 
temperature factor coefficient and t h e  form factor for  each atom. 
cosi j  and s i n i j  are the trigonometric contributions of the i t h  atom transformed 

and Bo are fixed atom contributions which may have been camputed previ- 
The subscript i refers t o  the different atoms i n  

(In the centrosymmetric 

The terms 

t o  the j t h  equivalent position, and 
for t h i s  atom. OR XLS2 se ts  either 
which kind of temperature factor is 

The trigonometric contribution 
cos i j  = COS 2st(hXi3 + kyij + t t 

expij i s  the anisotropic temperature factor 
exp( -Tip) or exp a t  unity depending on 
t o  be used. 
cosi j  could be computed as 

13 

1 3  Bz' ) with a similar expression for  sin 
and z' Here h, k, and .4 are t h e  indices and xi j9  yij, 

the  i t h  a t m  i n  the asymmetric unit  transformed (as indicated by t h e  primes) 
are t h e  coordinates of t 

i d  

t o  the j t h  equivalent position. OR XLS2 does not do t h i s ,  however. 
of transforming the  coordinatest the indices h, k, and a are transformed i n  a 
way which makes the resul t  identical with the above: 

Instead 

cos i j  = cos 2n(h;xi + kjyi + d;z, + tj) with a similar expression for  sinij. I 

Here xi,  yi, and z i  are t h e  (untransfomed) coorainates for  the i t h  atm in  the 
asymmetric unit, hi, k;? and .4j are the transformed indices, and t j  is a trans- 
la t ional  term. 
the general positions of space group C322. 

t 

As an example we will i l l u s t r a t e  the transformations used for  
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. 

a 

OR XLS2 permits t h i s  symmetry t o  be introduced i n  one of two ways: (1) A 
generalized symmetry routine is used which takes i ts  instructions from symmetry 
cards which are supplied as data. There is  one such card for each j value, and 
it consists of a statement of the coordinate transformations (as in  t h e  l e f t  
half  of the above table).  
formations on the indices which are equivalent t o  t h e  coordinate transfornations 
specified. (2)  The user may elect  t o  write h i s  own symmetry routines t o  trans- 
form the indices. 
may be expected t h a t  some speed will be gained in  t h i s  way. 

The program then automatically performs t h e  trans- 

Specifications for  such routines w i l l  be given below, It 

The anisotropic temperature factor, expij, is  handled similarly, 

expi j = exp(-[h2& + k2& + a2f3;3 + 2hkPu + 2h4313 + 2k&3 

The 
flmdamental expression is  

I1 t I 

i#j i 3  1 3  13 13 i j  

where &, etc.  are the  s ix  temperature factor coefficients for t h e  i t h  atom of 
the  asymmetric unit transformed t o  the  j t h  equivalent position. Again t h e  pro- 
gram makes t h e  computation by transforming t h e  index products rather than the 
mefficients themselves so t h a t  

i j  

$ 
Here (h2> etc. are t h e  transformed index products which make t h e  two  expres- 
sions identical. 

group have been given by H. A. Levy (Acta C r y s t .  (1956) 'l 679). From these 
Pules it may be deduced t h a t  for  atoms in  general positions (h2) ' = ( h  )2, etc. 
88 t h a t  t h e  transformed index products are simply t h e  products of t h e  trans- 
formed indices. Th i s  is not necessarily true for atoms in  special positions, 
however. 
transfsrmed indices and assumes t h a t  (h2) 

empu-bed anisotropic temperature factor m a y  not be valid for  atoms in special 

C e l l s  wi th  translational syrmnetry (centering) 

J 9  
t 

Rules for obtaining t h e  transformed coefficients I3 etc ,  for any space 

t 

3 3 

The generalized symmetry routine of OR XLS2 computes t h e  products of 
= ( h  )2, etc., and therefore - the 

1 t 

3 j 

positions e 

The specification of syrmnetry i n  the case of face, end, or  body centered 
cel ls  e m  be simplified (and the computing time reduced) provided t h a t  t h e  re- 
flections which are extinguished by centering are not computed. 
siderations apply t o  a rhombohedral c e l l  described by hexagonal coordinates, 

Similar con- 
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2 

3 

In  theae cases, symmetry cards or  routines need be supplied only fo r  positions 
not related by translation. 
by the appropriate integer in  the way described below (page 14) .  
Special positions 

The scattering factors should then be multiplied 

We must now consider the ways of handling the computation when atoms are 
i n  special positions. 
tions are ( a )  t h a t  the number of these atoms is smaller than if  they were i n  
general positions, (b)  tha t  there are certain restrictions on the position 
parameters, and ( c )  t h a t  there may be some restrictions on the anisotropic tem- 
perature factor coefficients. No restrictions on symmetric temperature factors 
are introduced, however. 

The important effects of an atom being i n  specialposi-  

The ways of handlhg special positions with OR XU2 depend on several 
factors: (1) whether a l l  the atoms are in  the same kind of special position, 
(2)  whether the position parameters have a fixed value or whether there is a 
relationship between two or  more coordinates, (3)  whether anisotropic tempera- 
ture factors are used o r  not, and (4)  i f  used, whether there are (a)  no re- 
s t r ic t ions on the coefficients, (b)  certain coefficients fixed a t  zero, o r  ( c )  
a relationship between two or more coeff ic ienb . c i t .  ) has 

given a rule for determining the restrictions on the anisotropic temperature 
factor coefficients of atoms in  special positions. 
Fixed parameters. When coordinates o r  temperature factor coefficients have 
fixed values then these values may be put into t h e  l i s t  of t r i a l  parameters., 
The parameter selection mrds are then written so t h a t  these parameters are 
not varied. 
anisotropic tempera%ure factors are correctly computed. 
Symmetry cards for special positions. If a l l  atoms are in  the same kind of 
special position, and if anisotropic temperature factors are not used, then 
the correct resul t  w%11 be obtained by using symmetry cards for the special 
positions. 
positions for y = x, z = l /3  w i t h  the transformations: 

H. A.  Levy (lo@ 

The symmetry car& axe written for the  general positions so t h a t  

For example, the space group C322 mentioned above has special 

0 -X 213 
-X 0 0 

= I x  X 1/3 
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T h i s  information can be punched on three symmetry cards instead of using the 
six general positions as data, 
are than irrelevant, and no attempt must be made t o  vary them. 

Writing speeialpatches. 
e m  ar ise  by using symmetry cards for  the general positions, allowing the gener- 
alized symmetry routine t o  cmpute the transformed indices and the index products 
which muld be valid for  these general positions, and then transferring to a 
specially written section of code which modifies these transformed indices ap- 
propriately, Consider, for example, the special positions mentioned above. The 

generdized symmetry routine alone would produce the tr igonmetric argumentA 

A l l  coordinates y and z in  the parameter input 

It is  possible t o  handle my  symmetry situation which 

h'x .e k'y + A'z + t 3 f  J i  S f  3" 
Mow led; us m a k e  xi the independent varia0le and recpire tha t  yi = xi, zi = l /3 .  
Substituting in the argument we have 

3' hgx  =+ k'x + e ' /= ,  + t 3 s  3 f  s 
IS 1 1 1  

Mow the program WfU produce t h i s  resul t  i f  we replace h t  by h .J = hJ + kJ, kJ 
09 3 3 

by kJ = 0, 4 by a'." = o j  and t ~ by t' = tJ + A;/J* Instructions for programing 
such 8 patch w i l l .  be given below. 
vant must not be varied. 

J J J J 
The parameters y and z w i l l  again be i r re le -  

The restrictions on the misotropic temperature factor coefficients may be 
hamU.ed in  a afmilar way. 
t h a t  pS2 = pZ3 = 43~3. Taking and @as as independent the required 
transformations are : 

For the atoms h~ the above example, Levy's rule show 

(2kR)j 0 

Again $22 ami f323 are %a~n.elevm$ and must not be varied. 
however3 after $he parameters have been adjusted t o  reset  822 = 

-pas. 
coefff@ien$s %e t o  be valid, 
settirig are given below, 

It is desirable, 
and 823 = 

This 5s n e e a s s q  if %he test  for positive definite temperature factor 
Specifications for the code patch t o  do t h i s  re- 



-14- 
Note tha t  there i s  no reason why a combination of the fixed parameter and 

special patch methods may not be used. 
could be fixed a t  l /3  while the patch handles the y = x rest r ic t ion,  
t h a t  it may be possible t o  choose a coordinate system which simplifies the re- 
s t r ic t ions on the parameters. 
Correcting the number of a tms ,  
equivalent positions as specified by the symmetry cards. 
ber of times an a%om is  included is  equal to the number of symmetry cards (or 
t h e  number of wer's symmetry routines) for  acentric structures and twice tha t  
number for  centrosymmetric structures, 
scribe the general positions then atoms i n  special positions may be put in  
correctly by scaling the i r  scattering factors by the appropriate integer. In 
the X-ray case t h i s  may be done when the fom factor tables are prepared, and 
in the neutron case the scattering factor i n t h e  parameter table i s  adjusted. 
When the symmetry cards are written for  the special positions direct ly  then no 
modification of the scattering factor is neeessapy. 
Specifications for  user's symmetry routines 

In the above example the z parameters 
Note also 

The program as written always sums over a l l  t h e  
Thus the effective num- 

If the symmetry card$ (or  routines) de- 

1. 

2. 

3. 

4. 

5. 
6.  

7. 

8. 

9. 
10. 

ll. 
12, 

Entry a t  XD1, 
f i e s  aasyrnmetry r~utfiae supplied by us8rop. 
Write p routines where p i s  the number of equivalent positions for  acentric 
emputation or one half  t h i s  number for  centrosymmetric camputation. 
The program transfers t o  XDI p times for  each reflection and t h e  mer must 
m a n g e  t o  enter each of h i s  routines once per refleetion, 
Index 4 contains ps pel9  p-2 e *. 1 on the first arad subsequent entries 
The indices (floating point) of the refleetion are found a t  MI-, M2, and M3 
(see program l i s t i ng  for  addresses ) . 
The Qth routine must store t d j p  h i P  kj, and 1; (floating point) a t  Tl2-Tl5.  
If anisotropic terfperature faytors are t o  be used the routine must also 
store (h2),, (%e), .... ( 2 k a ) j  (floating point) at  ~ 1 6 - ~ 1 .  
OR XLS2 does ~ o t  destroy the tran8formed indicae so t h a t  aubsequent entries 
may make m e  of t h e  values previously obtained. 
Index 2 is available. 
s tored. 

OR XLS2 automatically transfers t o  XD1 i f  sense card speci- 

For t h i s  purpose 

If indices 1 or  4 are used they must be saved and re- 

Return tQ XE. 
Set the address in  T5 t o  t h a t  of the last location used by the symmetry rou- 
t ines  or other additions to the code. 
Assemble routines an& inser t  in  the binary deck between OR XLSD and OR XLSE. 
On the Sense Card specffyUlatuser's symmetry routines are t o  be used. 
The following example i l lus t ra tes  the symmetry routines for  space group 63$ 

using symmetric temperature factors. 
lated above. 

The required transformations have been tabu- 

. 
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' I  

I 

D 

E 

F 

. 

EXAMPI3 QF USERS SYMMETRY -s 
( F i l l  in address) 
THlRD LAST ADIW3SS USED 

A 
B 
C 
D 
E 
F 
TJ 

A, 4 .lmTBY 

13, 2 
H + 3 , 2  
HJ + 3 9  2 

H 
K 
K J  
L 
IJ 
XE 
KJ 
HJ 
H 
K J  
L 
u 
THIRD 
TJ 
XE 
K 
K J  
L 
u 
XE 
HJ 
K J  
K 
H3 
L 
LJ 
TJ 
TJ 
TJ 
XE 
K 
HJ 
H 
K J  
L 
LJ 
XE 
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a 

TEIRD 
H 
K 
L 
TJ  
HJ 
KJ 
LJ 
13 
ZCE 

0.333333 

( F i l l  in 
addresses ) 

0 

Specifications fo r  patch t o  handle special positions. 
10 

2. 

3. 

4. 

50 

60 
7. 
8. 

9. 
10 0 

Insert a transfer at  XI. 
Patch is probably located somewhere af%er T5 a t  end of program, 
significance i f  general symmetry routine is  used. 
The program reaches XI v times for  each of thevvalues of j, 
number of atoms i n  the asymmetric unit and p is the number of symmetry cards, 
A t  each of the Y entries for a given j index 4 contains i = v9 V - I, u - 2, 
Befor? reaching X I  with a new j value the transformed indices tjo h i ,  k;' 
and have been stored i n  locations Tl2-Tl5 by the generalized symmetry 
routine i n  accordance with the symmetry cards, 
factors are specified then the products of these transformed indices, (h')2, 
(kj)29 o o O O  2(hj)(Rj),  and 2(kg)(&:), have been stored i n  locations ~16-&1~ 
The patch must modi@ these transformed indices according t o  t h e  res t r ic t ions 
placed on t h e  parameters by having atams i n  special positions. Note that on 
subsequent entries for  a given 3 value t h e  transformed indices have not been 
changed but are as they were at  the  previous exit from the patch. Only when 

XD1 has no 

Bere u is t h e  

0 0 0 02,l. 

If anisotropic temperature 

the value of 3 changes is the generalized symmetry 
t h i s  t h e  t h e  transformed indices and products are 
next symmetry card. 
If any index registers are used they must be saved 
Return t o  X I  + 1, 
Set the address i n  T5 t o  that of the last location 
other additions. 

routine re-enteredo A t  
reset  according t o  the 

and restoredo 

used by the  patch or  any 

Assemble the patch and inser t  i n  t h e  b3nary deck between OR XLSD and OR XLSE.  
OB the sense card srpeciFy t h a t  t h e  generalized symmetry routine is t o  be used 
(unless user*s routines have also been written) , 
The following example i l lus t ra tes  the use of t he  patch f o r  a hypothetical 

structure with one kind of atom in  the general positions of C322 and two  more 
kinds of atoms i n  the special positions w i t h  y = x and z = l/3 mentioned above. 
The atoms i n  general posltfons w i l l  be l i s t ed  first i n  the parameter table with 

the other two  following, We select  x as the independent variable for the atoms 
i n  special positions a& fix their z parameters a t  l/3. 
feet  on the transformed indices has been discussed above. 

For these atoms t h e  ef- 

. 



X I  

T5 
A 

SYMMETRY PATCH F$R SPECIAL P#SITI$NS 
( F i l l  in  address) 
A, 4, 2 
( F i l l  in  address) 
B LAST ADDRESS USED 
X I  + 1, 4, 1 
H J  
KJ 
HJ 
K J  
HBJ 
KKJ 
HHJ 
KKJ 
2HU 
2Ku 
2HLJ 
2Ku 
X I  + 1 

I@ N@T TRANSFER QN FIRST AT$M 

RETURN F$R THIRD A@M 

T13 
T l 4  

( F i l l  i n  ~ 1 6  
addresses ) T17 

-0 
-1 

0 

Specifications for patch t o  reset  relationships between parameters. 
1, A t  XWP insert  transfer t o  reset  position coordinates, Such resett ing serves 

no essential  purpose in the program as now written. 
2. A t  XWQ insert  transfer t o  reset  anisotropic temperature factor coefficients. 

If symmetric temperature factors are used t h i s  transfer w i l l  automatically 
be bypas sed. 
Star t  these patches a% end of program a f t e r  T5 i n  locations which do not 
interfere with other patches, 
On first entry t o  either patch index 1 contains v, the number of atoms in  the 
asymmetric unit. On. subsequent entries it contains v - 1, v - 2, .... 2,1, 
Index 2 contains the complemented address of the form factor or form factor 
indicator for  each atam so tha t  the parameters of the atom under considera- 
t ion are found as follows: 

3 .  

be.  

Parameter Address and t q  
x i  1?2 

Y i  292 
2% 3,2 

B l l i  432 . . . 
8131 
8231 



UNCLASSIFIED 
ORNL-LR-DWG. 37159 

General symmetry 
rout ine to  store 
t ransformed 
indices.  

,z + j ( Index 4 1 .  
Clear area In i t ia l i ze  code 
used fo r  sums. word address for 

general symmetry 

v+ i ( I ndex  4). 

and derivative 
addresses. 

Compute products + lni t ia  I ize parameter + of t ransformed 
ind ices.  

- 

XD 

Save i ( Index 4). 
Compute cos;j,.sinq, 

I funct ions as needed. 
expU, and various + @ I  

I XE 

1 

Pick up  1 (lndex4). Pick up j (Index 4). 
TNX r - - 4  - i  - > J - d  + I  

~ ~ ~ _ _ _  ~ 

User's symmetry 
routine to store 
t ra ns formed indices 
and index products. 

I 1 I 

User insert patch 
here to handle 
atoms in special 
posit ions. 

p is  number of  equivalent positions 
(or ha l f  tha t  number). 

v is number of atoms in asymmetric unit. 

SECTION - OF OR XLS2 RELEVANT TO - SYMMETRY CONSIDERATIONS 

I I b . e . 
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5. 

6. 
7, 

8. 

Write the patch t o  reset  the relationships between the parameters of atoms 
in  special positions. Index 4 is  free. 
Return t o  XW + 1 and XWQ + 1 af te r  each patch. 
Set the address i n  T5 t o  tha t  of last location used by any patch or  symmetry 
routine 
Assemble patches and insert, i n  the binary deck between OR XLSD and OR XLSE. 
The following is  an example of the patches which would be used with the 

Parameters are  i n  floating point. 

structure of t h e  previoue example. 
parameters are printed but before t h e  t e s t  for  positive definite temperatwe 
factors is made. 

Note tha t  t h i s  resett ing is  clone a f t e r  the 

XWP 

XWQ 

T5 

c 

D 

E 

PAWH !I$ RESET PARAMETERS 
( F i l l  Pn address) 

( F i l l  i n  address) 

( F i l l  in  address) 
E 
( F i l l  i n  address) 

c, 1, 2 

D, 1, 2 

1, 2 
2, 2 
X W + 1  
4, 2 
5 3  2 
8, 2 
9, 2 
XWQ + 1 
0 

PROCEDURE WREN SINGULAR MA'IRIX IS FDUM) 

The programmed stop in W of OR XLS4 indicates tha t  the m a t r i x  of t h e  
normal equa&iorna Ee: singular, This means t h a t  t h e  program is attempting t o  
adgust more parameters than are uniquely determined by the observations. Same 
of %ha ways -in which t h i s  can occur W i l l  be l is ted:  
1. 
2. 

3 .  

4, 

5. 

Emor i n  preparing parameter selection cards. 
Attempting t o  vary more parameters than there are observations. An error  
in %he weighting scheme 
Attempting to vary sane undetermined parameter (e.@;., a z coordinate when 
hk0 data alone is used) e 

Attempting t o  vary a parameter which should be fixed because an atom is  fn 

A.$tmp$fnag to vary redundant parameters (e.g., vaqhg  the overall tempera- 
% w e  i ae t s r  when a21 individual a t a  temperature factors are also varied, or 
varying the coordAnates of" a l l  atoms when the origin is not fixed by the 

rejection t e s t  could cause t h i s  difficulty,  

et Sp&?Cfal IpQSifGfOIle 

eymms%Py 3 0 
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6 ,  Attempting t o  vary parameters which are redundant because of overlapping 
atoms when data is fo r  a pro3action. (Unless t h e  overlap is  exact this 
would be expected t o  produce very large parameter changes rather than a 
s inguhr i ty  stop * ) 

Operating p rocedure when matrix is singular, 
1. 
2, Get off machine. 

3. 
4. L i s t  tape 3. 

Take octal  dump of l a s t  300 word63 of core 

Hold tapes 4 euld 5. 

storage . 

5.  

Locating t h e  trouble 

Aee r  locating trouble get back on t h e  machine using operating procedures 
B, C, D> or E, 

The matrix as taken fpm a core dump a t  t h i s  point has been par t ia l ly  in- 
verted. 
OR XLSN (see page 38) .  
in  t h e  dump a t  t h e  location specified i n  KI.2. 
probably means t h a t  the corresponding derivative was zero for a l l  t h e  observations. 
Th i s  could occur f O r  reasons lp 3j or  4 l i s t ed  above. 
t h i s  could mean an error i n  the weighting scheme or  re3eetion tes t .  

specified in  K15. 
selectisn card, and each binary d ig i t  of the former corresponds t o  one card 
cslumn e 

The original matrix may be taken fra tape 5 if desired by means of 
However the vector of the noma1 equations is available 

A zero element i n  t h i s  vector very 

If a l l  elements are zero 

The parameter selection mrds e m  also be found in  the dump a t  a location 
There are two parameter selection words for  each parameter 

DAW IaRWESSING AND WEIGHT CAEULATION WIW OR X I S 1  

If t h e  user wishes to campute estimated standard errors according t o  some 
formula or  t o  perfom on each refleetion other preliminary data reduction opera- 
tions such as scalings taking 8 square root, ete., he may do so by writing a 
section of eode according t 0  the following specifications. 
the symbols used in  XLSl are reused with different meansing in  Ms2. 
grarnmar should be careful t o  refer %o addresses obtained from the l i s t i n g  of 
XLSlO 

1. S t a r t  code a t  XH, 
2. 

3. 

Note tha t  some of 
The pro- 

Availabbe space includes 6b locations a t  XI with  additional space at  the 
end o f  the memory if" required, 
The following data is aarafPable in binary floating point: 
a. Cell data a t  D2-D7. 

. 

. 
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bo  

c o  (sin @/a)* a t  M7. 
d. 

TQ flmctioa? as a weight calculator the code must store the standard error 
(?.at the weight) of F or  3 a t  M 5 ,  
for (I 0 ( w =  0 if CJ = 0 ) .  

Data from observation card a t  M L M 5  (unchanged) 

Any desired floating point data typed i n  columns 55-63 and 64-71 of 
each obsemakion card are found at  T l 3  and Tlk,  respectively, 

4. 
The program l a t e r  computes = l / u  

5. Exit t o  XJ. 
6. Code should be assembled on absolute binary cards and inserted betwean 

OR X L S  and OR XLSB. 

REJECTING OBSERVATIONS BY MENVS OF A REnPEeTION TEST 

e 

If it is desired to mft f"rm the least squares treatment observations 
which fail to se-sisfy some criterion (e,g., reflections with F(ca1e) much 
smaller than  F(obs)) the user may write a regection t e s t  according t o  t h e  

specifications given below. 
wi th  a single asterisk ("1 in the structure factor output. 
t h i s  test %s to cause t h e  reflection t o  be ignored when the noma1 equations 
are set  up. 
re ineluded 
Specifications for redection test 

Refleetione reJeeted by t h i s  t e s t  w i l l  be marked 
The only effect of 

If the reflection passes the test i n  subsequent cycles it w i l l  be 

1, 

2. 

3. 
4. 

5. 
6. 

Star% reJection test at 
space is neeiled use the area folloKfig T5 and change the address in  T5 
ace0ra-u. 
Data available for  each observation includes the information in  locations 
M l - M l 3 ,  part of whfeh f a  the input d a t a a d p a r t  of which has Just been com- 
p%ed. 
and sF(ea1e) or  F ( o b s )  and s2p(ea l c ) ,  whichever is being used. 
tains the redection indicator from the previous cycle, if any. 
A l l  f,ndt?x registers are available t o  the programmer. 
1% t h e  refbection f e  ts be accepted (f.e., included in  set t ing up t h e  
~ E B H I I P L ~  equathns)  store a If the reflection i s  t o  be re- 
3ected dmre something other than zero a t  Mbbe. 

R e t m  to XAxXlJ 
The %@st should be assembled on absolu%e binary cards and inserted between 
OR XLSD and OR XLSE, 

There are 66 locations available. If more 

b the listing of these locations "OBS" and ''CALCpP refer t o  F(obs) 
M l 4  con- 

zero a t  Mlh. 
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UTILITY ROUTINES 

. 

OR XLSl-5 include several routines which may be of interest  t o  t h  

A few of them ~511 be described here, 
user. 

R a e  Card programmer transfer. This  routine reads the gL word fpm a card 
and transfers t o  tha t  wordo 
transfer cards are used to direct the c ~ ~ r s e  of the program, 
which gL is copied is  RCD-1 so %hat a sequence of non-transfer ins$m@tioms may 
be performed frm a sequence of cards, 
are coded t o  HTR RCD, 

This gL Word may be a transfer order, and such 
The location t o  

Most of the programmed stops i n  OR X G l - 5  

I X D .  Load self-loading cards. This  routine clears the  index registers and 

sfmulates the ftmctioru of the load card button on the console. 
DUMP is an octal  and floating decimal off-l ine dump of the temporaries of 

OR XLS1-2. 

OR MSM are available, and these may be inserted i n  the deck a t  points where they 
w i l l  be read by t h e  RCD routine, i.e., fmmediate2.y preeeeding mother such trans- 
fer  card. After the dump is mmpleted control is returned t o  the RCD routine, 
Wd the next transfer c u d  is  read so t h a t  the program proceeds wfthout stops. 
Sme of t h e  positions where OR XLSM may be inserted i n  the card decks are given 
i n  the sec%ion on operating procedure (pages 33-38). 
XLS3-5 are fn the memory cause the program t o  return t o  RCD and read the next 
card without. dumping. 

It is not available fo r  use with OR XLS3-5. Transfer cards labeled 

Attempting t o  dump when OR 

The i n i t i a l  and f ina l  ad&reases t o  be dumped are fixed by the program, but 
they can be changed by means of binary correction  card^, 

DATA DECKS 

Data deck 1, 
1, Tit le  
2. Reciprocal eel1 data. 
3. Form factor tabbas unless problem is a neutron diffraction oneo 
4, RefLeetion data unless t h i s  is  on X D  taps, 

%eaPminated ei ther  by a blan% field (but, Mth 
of f i l a  (fee. 

Input for  the preliminary processing segment, OR XLSl. 

In  e i ther  ease t h i s  data is 
in column 72) 01” an end 

an empty hopper i n  c a d  reader) e 

- .  
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. .  

Data deck 2, Input for  OR XI82 when data is not i n  memory. 
l e  Tit le 
2, Sense card 

3- 
4. Reciprocal- c e l l  data 
5 .  Trial parameters 
60 Key card and parameter selection cards i f  least squares refinement is being 

made 
Data deck 3 .  

Symmetry cards i f  general symmetry routine is  used 

Input for  OR XLS2 when some of the  data is already in  the memory 
from previous cycles. 

1. Ti t le  
2, 

3. 

Sense card. 
t h a t  sense indicator t o  keep i ts  value from the previous cycle. 
Symmetry cards if  general symmetry routine is used 

Any individual. sense card f i e l d  which is l e f t  blank w i l l  cause 

'# 

"4. Reciprocal c e l l  data 
"5.  Trial parameters 
"6,  Key card and pmameter selection cards i f  least squares refinement i s  being 

made 
?Note: If t h e  data from the previous cycle is t o  remain unchanged each of 

these p u p s  of data cards may be replaced by one card which is 
blank except for t h e  correct identification in column 72. CAUTION: 
Changing t h e  number of scale factors changes the memory location sP 
the parameters and of the symmetry data so t h a t  these cards must bo! 
supplied i n  t h i s  case. 

DETAILS OF DATA INPUT 

A l l  input data a c q t  the parameter selection cards are converted by means 
of' GL laqB t o  fixed pain% integers or floating point numbers with the fonn of 
eoaav@~eion defined by t h e  program, 
punched is specified below. 
indicated by the following, paragraphs from the GL F m  write-up: 
Fixed point integers 

The f i e l d  in which each entry is t o  be 

The format in which a number should be punched is 

The. routine examines the characters i n  t h e  field, working from left t o  r igh tg  
and discards all characters u n t i l  a d ig i t  o r  a minus sign is encountered. 
defines $he beginnfag of the number and the next non-digit character (or t h e  end. 
of %he field.) defines the end of the number. 
precede $he number; plus signs may be omitted. 

This 

Thus m i n u s  signs should immediately 
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Floating point numbers 
Working from lert t o  right t h e  first minus sign, decimal point, or dig i t  

encountered defines t h e  beginning of the mantissa; the next non-digit (other 
than a point) defines the end of the mantissa. The routines then proceed t o  
examine the res t  of the field for  an earponsnt i n  the manner described under 
the integer operation. 
sumes an exponent of zero. 
mantissa and exponent; plus signs may be omitted, 

If no exponent appears in the field,  t h e  routine as- 
Thus minus signa should immediately precede both 

Exazmles 

Fixed Point lntiegsrs Floating Point Numbers 
Card identification 

Each data card except for the parameter selection cards has an identifying 
l e t t e r  punched i n  column 72. 
before any of the data is converted, An incorrect l e t t e r  causes a stop which 
is monitored 091 the printer. If t h e  error is located it is only necessary t o  
put the deck back i n  t h e  reader s tar t ing with the corrected data card. Pushing 
START caud3res t h e  program t o  transfer back t o  the read order on which it stopped. 

t e s t  can be bypassed by tupning on sense switch 6 .  
t o  put back in  the reader t h e  card on which the stop occurred and to START. 
Subsequent t e s t s  will be bypassed as long as sense sslrftch 6 is  l e f t  on. 
Ti t le  card 

As each data card is read t h i s  l e t t e r  is checked 

If it is the identification l e t t e r  and not the card which is in  error  the 
It will then be necessary 

The first card in each data deck. 
C 0 l . S  

1-71 The Hollerith infomation from these 71  columns is used 
unchanged as a heading for  the output. 

72 The identifying l e t t e r  T, 
Example : 

/20/59 EEDROGEN PEROXIDE, C Y C U  1 

. 
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. 

Reciprocal c e l l  data car$ 
One card included in  each of data decks 1 and 2, 
COlUmnS 

1-9 Integer nf, t h e  number QP different X-ray fom factor tables 
t o  be used. 
is relevant only i n  data deck 1. 
columns 19-21 of the  sense card (sea below) 
Floating p o h t  a*, t h e  reciprocal lattice colmatmt define& 80 
t h a t  sea* = 1 (not sea* = X ) ,  

For neutron diffraction m a k e  nf = (9. This field 
It must be the same as 

10-18 

19-27 Floating point b*, 

28-36 Floating point e". 

37-45 Floating point cos a*. 
46-54 Floating point cos 13". 

55-63 Floating point cos 7%. 

6 P - a  W r p )  

72 The i den t i e ing  letter C. 
Example : 

F~pm factor tables for  X-ray problems 
Each table consists of fm ear& and t h e  program rea& nf such tables 

No fsim where nf is given in eolmne 1-9 of &he reciprocal eel1 data card. 
factor tables are used for neutron problems. 
frm 0.00 $0 1.55 in intervals of 0,05 are l is ted in rev@rse order, 
of" the form factor for sin B/X out of r a g a  of the problem may be inserted as 

zeros. 

The 32 form factors for s i n  @$X 
Values 

Card e o 1 m s  
1 1-9 Floating point form factor for a h  e/X = 1.55 

10-18 Floating p o h t  PQI-III factor for s in  e l x  = 1.50 

19-27 F P ~ a t b g  point form factor s i n  O / L  = 1.45 
28-36 li"lsatag point f ~ m  factor for s in  O/X = 1,40 

37-45 F I O ~ ~ ~ I I ~  point form factor for  sin e,/?. = 1.35 
46-54 Floating point form factor for sin OIL = 1.50 
55-63 Floating point form faetsr for sin 8/x = 1.25 
64-71 Floating point form factor for s a  6 / ~  = 1-20, 

t h a t  t h i s  f ield is one @elm narrower than $he others 1 
(Note 



Car& COlUmnS 

72 The identif'ying l e t t e r  F, 
e 0 

. e 

D . 
. 
-a e 0 

B.1. 55-63 
65-71 

~ l o a t i n g  paint form factor for sin ~ B x  = 0,05 

Floating point form faedmr for  sin e l x  = 0,OO 

72 The identifying l e t t e r  F. 
Example : 

Reflection data cards 
h e  card for each refBeeLiOn Observed OP ~ O P  each stmcture  factor to be e m -  

puted. The card$ may 

be included in data deck 1) ~r they may be eqfed  onto X D  tape before loading. 
In either erne t h i s  set  of data ie temfnated either by a ear& blank except for  
an R in @ o B m  72 E by an end of file ($.e, 

These reflections may be put in  i n  any desired sequence. 

an empty hopper in the card reader) 
Columns 
1-9 
l0-18 

19-27 
28-36 

37-45 

FloaSfng point index h, 

Floating poJLHn$ index k. 
Floating point iadex 4, 
Floating point observed values of IF1 or  whichever is being 
refined. FOP structure factor calculations t h i s  f ield need not 
be pmched. b If it is omitted then a 2 should be punched on the 
sense card (see below) in  eolumns 16-18 t0 indicate t h a t  t h i s  
field is t o  be %@oP~&. 
Floatfang point u, %he etandard error OP IF1 or  p 9  whichever is 
being refined. 

program has been added by the user then an error need not be 
pmehed, 
eulstfsne, 

%em% sqwres weight of a reflection wfll be 
w = 1 g 2  for Q j/ 0 go, w = 0 for CY = 0) 0 If an error emputfng 

Nor need an emor be punched for 8.$meture factor eal- 

. 
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. 

Column 
46-54 

55-63 

64-71 

72 
Example : 

Integer q where q = 1, 2, 3 e (I .P a d  s is t h e  scale factor t o  

blank t h e  program will make Q the same as for  t h e  previous re- 
flection, 'This f f s l d  must not be blank on the first reflection 
card read.. 

Floating pcsin% extra inpu% 1, Any data punched fn this field 
WfU be stored a% Tl3 for  use by an emor calculating or data 
pmcessfng r~utfne written by t h e  u%%er0 
Floating point extra input 2 ,  Any data punched in  t h i s  field 
will be etored at 214 for the purpose deaseribed above, 

be used in computing this reflection, 9 f t h i s  f i e ld  is  lef% 

The 3.dBIti-g letter R o  

Sexlee card 

Directly after reading this card the progmm prints on-linae a summary of t h e  eon- 
trol %a%stmc%ions which serves as an immediate check mad which may be saved for  
reference 0 

One such eont~sl card is read act %he beginning of" each cycle of" l ea s t  squares. 

COlumakS 

1-3 In$egsr 1, 2, 3, or  4, the mode number: 
Clmpu-ka fixed, a%cm eon%ribu%A.ons, 
Csmpzn%s s%mcWe faefsre sqF o r  (sSp) * ,  
Csrr%vera$iom& beast squares 
h a s t  squares cycle using derivat ivSmd inverse ma%r%x *am 
previous mode 3 cycle, 
%mperatwe factor and $he pa~ameter selec%ion cards must be 
$he! senme as thoss of $he? prsviou mode 3 cycle, 
of mode 4 cycles may f o l l ~ w  one mode 3 eyebe. 

When t h i s  mode is used t h e  kind of 

Any laumber 
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Columns 

10-12 

13-15 

16-18 

19-21 

22-24 
25-27 

28-30 

31-33 

34-36 

72 
BEample : 

(3 )  Star t  with symmetric temperature factors and convert t o  
anisotropic form before refining. 
may be left from the previous cycle or they may be read from 
the parameter eapds. 
made up on the basis of six anisotmpic coefficients per atom. 

The symmetric coefficients 

The parameter selection cards should be 

Integer 1, 2, or 3) t h e  extent of E D  structure factor output de- 
s ired: 
(1) L i s t  r e s f i t s  for  a U  reflections. 
(2 )  L i s t  results only for reflections a i c h  f a i l  redaction test 

(supplied by user) o r  for which (obs-calc)/(emor) > 2. 
(3) NO structure factor output. 
Integer 1 or  2, but t h i s  f i e ld  is irrelevant except fn mode 2: 
(1) Binary output tape i s  t o  be written. 
(2)  Ho binary output tape t o  be written. 
Integer 1 or  2, but t h i s  f i e l d  is irrelevant except i n  mode 2: 
(1) F(obs) or  p ( o b s )  has been punched on reflection cards and 

(2) F(obs) or  &(obs) is t o  be ignored i f  punched and no R 

Integer nfs the number of kinds of X-ray form factors. 
be zero for neutron diffraction, and nf must be the same as tha t  
punched i n  columns 1-9 of the reciprocal c e l l  data card, data deck 
1. 
Integer ug the number of a t m s  i n  the a s m e t r i c  unit. 
Integer 1 o r  2, the kind of symmetry:: 
(1) Centrosymmetric w i t h  origin a t  symmetry center. 
(2 )  Acentric. 
Integer p9 the number of symmetrically equivalent positions for 
acentric computations or half tha t  number for  centrosymmetric 
cmputa%fons. Th i s  is t he  number s% symmetry cards or  user*s 
symmetry rou%fnes. 
Integer 1 o r  2, choice of symmetry routines: 
(1) Use the general symmetry routine which is  bu i l t  into program 

Integer 1 should 

is  t o  be put out with the computed structure factors and 
used t o  com uta the R factors. 

factors are t o  be computed, 
This m u s t  

and define symmetry with p symmetry cards. 
be specified even if  code patches are written t o  handle special 
positions. 

applied. No symmetry cards are t o  be read, 
(2 )  Qmly the yi symmetry routines supplied by t h e  user are t o  be 

Integer r) the number of scale factors. This must be a t  least one. 
There is no ham in  including more scale factors than are actually 
used provided that  no attempt is made t o  adjust the irrelevant ones. 
The identifying l e t t e r  S. 
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Y 

Symmetry cards 
When the generalsymmetry routine is t o  be used p symmetry cards are in- 

cluded in data deck 2. 
coordinates. 
For centrosymmetric structures p is half th i s  number wi th  pairs of positions 
related by a center being ineluded only once, 

dsults (a) if" a l l  a tam are i n  general positions, or (b) i f  dl. atoms am i n  %he 
same kind of special positions and only symmetric teqerature factors are used. 
In a l l o t h e r  cwes consult the section on Synrmetry Considerations for  the cor- 
reet  procedure. 

Each card describes one transformation of the atamic 
For acentric struetuPes p is t h e  number of equivalent positions. 

CAUTION: The general symmetry routine can be assumed t o  give corneet re- 

column 
1-15 
1-11 
I 2  

13 
14 

15 

16-30 
a6 -26 

41-45 
51-41 
42-45 
72 

27-30 

The expression for  the transformed coordinate x 1  as follows: 
Floating point trmslationa1pax-t of x' or blank. 
Hollerith -$ +9 or  blank. 
in column 13.  lank ma + are equivalent. 

Hollerith - 9  +o or blank. 
i n  column 15. 
Hollerith X, Y9 Z3 OF blank, Note t h a t  c 0 1 . s  12 and 13 are 
exactly equivalent; to lab and 15. !Thus t h e  transformation x1 = 
182 - x may be punched 

The sign associated with t h e  symbol 

H O l h P i t h  X j  913 2, OP b h & e  

The sign waociaked wi th  t h e  symbol 
Bla?;LPr and + are equivalent, 

N ~ t e  that the expression x*  = 2x must 'be treated as x' = x + x. 
The expression for  t h e  traaasfomed coordinate y' as follows: 
Floa-bing point translaticma1 past; of yp or blank, 

H o l l e r i t h  sign, symbol, ssfp, symbol 863 described above. 
The expressZ:ion for the traazasfomed coordinate 2' 8s f o l l s w ~ :  
Floating poin't t rms la t iona l  part of 2' QP blank. 

H ~ U e r S t h  8 % ~ ~  symbol, sign, symbol as described above, 
The identifying Letter M, 
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Tria;l parameter cards 

and v atom parameter cards where u and r are punched on the sense card (see 
above). 

These include r scale factor cards, one overall temperature factor card, 

These cards will be described separately. 
Scale factor cards 

Cards are read i n  t h e  order sl, s2, .... s .... sr where q is the scale 
q 

factor identification punched i n  columns 46-54 of the  reflection data cards. 
Note t h a t  sq multiplies the calculated F, not the observed F. 

Column 
1-9 Floating point scale factor, sq. 
72 The identifying l e t t e r  P. 

Overall temperature factor card 
Column 

1-9 Floating point To, the coefficient for  the overall temperature 
factor -(-To sin28/X2). 
Do not leave blank. 

72 The identifying l e t t e r  P. 

To may be zero or  any positive number. 

Atom parameter cards 
One card for  each atom in the asymmetric unit. 
Column 

1-7 For X-ray problems (nf f 0)  t h i s  is an integer fram one to nf 
which identifies the  form factor t o  be used. Tht? form factors 
are numbered in  the order in which the  form factor tables were 
read from data deck 1. 
For neutron problems (nf = 0) t h i s  is  the floating point neutron 
scattering factor i t s e l f .  

8-14 Floating point coordinate xi .  
15 -21 Floating point coordinate yi. 
22-28 Floating point coordinate z i .  
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For symmetric temperature factors (or for symmetric converted to aniso- 

tropic before refining) : 
Columns 

29-35 Floating point Ti, the coefficient for the individual atoms 
isotropic temperature factor exp( -Tisin2e/X2) 
or any positive number. 

Ti may be zero 

36-70 Irrelevant. 

72 The identifying letter P, 
FOP anisotmpic temperature factors: 
Columns 

29-35 Floating point Pnli9 a coefficient in the expression for the 
anisotropic temperature factor 

e m  [.(Pllhe + 
36-42 Floating point 

43-49 Floating point 

50-56 Floating point 

64-70 Floating point 
57-63 F l ~ a % b g  P0kD.t 

822 
833 

Brie. 
813 e 

823 0 

-1 

a2 The identifying letter P. 
Example: The parameter cards for an X-ray problem with two 

three atmm in %he asymmetric unito and symmetric 
fae$ors might be as follows: 

scale factors, 
temperature 

Key card 
One card included in data deck 2 fop least squares (modes 3 or 4), This 

card is not used in the ealeuktion of fhsd atm contributions or structure 
factors (modes P or 21, 
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Columns 
1-6 

7-12 
72 

Example : 

Integer n, the number of parameters t o  be adjusted. This  is 
equal t o  t h e  number of ones punched on the parameter selection 
cards. This number must be greater than zero and must not ex- 
ceed the l i m i t  s e t  by the memory capacity (see page 4 ) .  
Integer, the number of parameter selection cards which follow. 
The identif'ying l e t t e r  KO 

57 2 K 

Parameter selection cards 
These cards follow the key card (see above) and the number of parameter 

selection cards must be the integer punched i n  columns 7-12 of t h a t  card. Their 
purpose is t o  specify t h e  parameters which are t o  be adJusted by leas t  squares. 

Consider t h e  ent i re  l i s t  of parameters including the r scale factors, the 
overall temperature factor coefficient, and the individual atom parameters t o  
be arraaged i n  tha t  order. 
atom including the form factor, the three coordinates, and the one or s ix  tem- 
perature factor coefficients (depending on whether symmetric o r  anisotropic 
temperature factors are being used). Each column of a parameter selection card 
corresponds t o  one parameter, the first scale factor t o  column one, the next t o  
column two, e teo ,  for  the first 72 parameters, If there are more than 72 param- 
eters the association is continued on t h e  next card, parameter 73 corresponding 
t o  column one, etc. 

There are either five or ten atom parameters per 

If a parameter is  t o  be varied a one is punched i n  the corresponding column, 
otherwise a zero or blank i s  punched. 
ignored by the program,) 

(Actually, all rows but the 1 row are 

There is no identifying l e t t e r  t o  be punched in  column 72. 
Note that  i n  both the X-ray and neutron case the scattering factor is con- 

sidered t o  be a parameter. The neutron scattering factor may be adjusted by 
leas t  squares, but varying an X-ray scattering factor must not be attempted. 
Examples: Cmsider an X-ray problem with three scale factors, two  atoms in  the 

asymmetric unit, and symmetric temperature factors. Only bk0 zone 
d a t a m e t o  be used and only the first scale factor w i l l  be adjusted,, 
The parameter l i s t  and corresponding parameter selection card is: 
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If the same problem were s e t  up f ~ r  anisotropic temperature factors the  
parameter list and %he corresponding parmeter selection card might be: 

* 
1nsePd;ing OR XLSM immediately p r e e e a a  a deck marked with  an asterisk will 
cause the pPQgrrun t o  put out via tape unit 3 an octal, and floating decimal 
sB.lrmp of t h e  temporaries frm the preceeding calcuhkion. 
fere with the computation %a. any my. 

This b e s  not inter- 

A, Data processing ~ o U Q W  by leas t  squares or by structure factor calmla-  
tfQI2 

Card deck 
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5. 

6 .  

7. 

8. 
9. 

10. 

11. 

12. 

13 * 
14 
15 

Sense switch 3: Off for on-line output of F or  F2, 
On t o  suppress t h i s  on-line output, 
E f f - l i n e  output i s  unaffected by t h i s  setting.) 
Off for  on-line output of parameters, 
On t o  suppress t h i s  on-line output. 
E f f - l i n e  output is unaffected by t h i s  setting.) 

& t o  byyass data identification cheek. 

Sense switch 4: 

Sense switch 6: off normally, 

Ready printer wi th  SHARE I1 board, 
Clear and load cards. 
Observations are now on logical tape 5. 
Switch the tape uni t  that  was 5 t o  4, 
Star t  . 
Programmed stop a t  160,. 
derivatives, and programs are now on logical tape 5 and t h i s  may be 
used as t h e  sole tape input for  f'urther cycles. 
ca l  tape 4 i s  unchanged, 
To s t a r t  a new cycle switch tape uni t  tha t  was 5 t o  4, 
tape on uni t  5, 
Repeat step 12 for as many cycles as desired. 
L i s t  logical tape 3 .  Program control, Automatic overflow. 
Hold logical tape 5 t o  use as the input fo r  m t h e r  cycles. If for 
some reason the problem was stopped i n  mid-cycle it is desirable t o  
hold also logical tape 4. 
no binary output then logical tape 4 should be held i f  RzPther calcu- 
lations are t o  be made, 

Programmed stop at  1578, This  completes OR mlb 

Put a blank tape on uni t  5 ,  

This is the end of the cycle. Observations, 

Information on logi-  

hrt a blank 
Star t ,  Stops as i n  step 11 above. 

If structure factors were calculated with 

B. 

Card deck 

Least squares o r  structure factor calculation when output of OR XLSL is used 
as input. 

1. OR XLSK (red a t r ipe)  
2, 
3 .  Data deck 2 

OR X W ,  D, E (orange) 

For calculating only structure factors (mode 2) t h e  ear& after t h i s  
point are not needed. * 4. OR XtSF (yellow) 
If only one cycle is t o  be pu~l t h e  cards a f t e r  t h i s  point are not 
needed. 

5. OR XLSG (brown) 
6. Data deck 3 
7. OR XLSH (blue) 
80 

* 
FOP each additional cycle repeat decks; 5 ,  6 9  and 7. . 
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C .  

Card deck 

Least squares or structure factor calculation when the output of a previous 
Least squares cycle is used as t h e  input. 

1. OR X I S J  (green) 
2. Data deck 3 

For calculating only structure factors (mode 2) the cards a f t e r  t h i s  
point are not needed. 

3. OR XLSH (blue) 
4. OR XLSG (brown) 
5 .  Data deck 3 
6. OR XLSR (blue) 
7. 

* 

* 
For each additional cycle repeat decks 4, 5, and 60 

D. 

Card deck 

Least squares or  structure factor calculation when the output of a previoua 
structure factor o r  fixed atom contribution calculation is used as the input. 

1. OR XLSJ (green) 
2e Data deck 3 (except t h a t  new parameters w i l l  be needed if  input is from 

fixed atom contribution calculation) 
For calculating only structure factors (mode 2)  the cards a f te r  t h i s  
point are not needed. 

If only one cycle is t o  be run the cards af’ter t h i s  point are not 
needed . 

3 .  OR XLSF (yellow) * 

k c .  OR XLSG (brown) 
5. Data deck 3 
6 .  OR XLSR (blue) 
7. 

36 

FOP each additional cycle repeat decks 4, 5> and 6, 

1, Mount binary input tape on uni t  4. 
2, B l a n k  tapes on units 3 and 5. 
3. Sense switch 3; 

Operating Instmetiom for Cases B, C, or Do 

Orf for  on-line output of F or e, 
On t o  suppress t h i s  on-line output. 
E f f - l i n e  output is unaffected by t h i s  setting.) 

On t o  suppress t h i s  on-line output. 
Fff-line output is unaffected by t h i s  sett ing,)  

Onto  bypass data identlfication check. 

4, Sense switch 4: O f f  for  on-line output of pacrameters, - 

5. Sense swftch 6: O f f  normally, 

60 

- 
Ready printer wfth SHARE I1 board. 
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7. 
8. 

9. 

10. 

ll. 

12. 

Clear and load cards . 
Programmed s t q  a t  1608. This  is the end of the cycle, Observations, 
derivatives, and programs are now on logical tape 5 and th i s  may be 
used as the sole tape input for  further cycles. 
cal tape 4 i s  unchanged. 
To s t a r t  a new cycle switch tape uni t  tha t  writs 5 t o  bc .  
tape OA unit  5 .  
Repeat step 9 f o r  as many cycles a8 desired. 
L i s t  logical tape 3 .  Program control. Autmatie overflow. 
Hold logical tape 5 to w e  as the input for  further @yelee, If for 
some reason the problem was stopped in mid-cycle it is desirable t o  
hold also logical tape 4, 
no binary output then logical tape he should be held i f  M h e r  calcu- 
lations a m  t o  be made. 

Infomatian on logi- 

Put a blank 
Start .  Stops as in  step 8 above, 

If structure factors were calculated with 

E. To 
cause wrong parameters were varied. 

Card deck 

get back onto the machine when leas t  squares has given wong results be- 

1. OR XLSL (green stripe) 
2. 

3. OR XLSF (yellow) 
Key card and parameter selection car& * 
If" only one cycle is t o  be m the cards ad"&er t h i s  point are not 
needed. 

k .  OR XLSG (brown) 
5. Data deck 3 
6, OR XLSH (blue) 
7. For each aCiditional cycle repeat decks 5 ,  and 6. 

* 

Operatha Instmetions for Case E. 

1. 

2. 

3 .  Follow steps 3 to 32 of the Instmetions for  Cases% B, C, and D. 

Mount ou-bpu% frm faulty cycle on tape u n i t  5. 
Blanks on units 3 and 4, 
ceive a rewind order, 

Tape 4 is not written on, but it w i l l  re- 

F. 

Card deck 

Data processing fsl lomd by calculation of fixed atom contribution and then 
by least squares, 

1, OR XLSA, B (red) 
2. 

3. 
4. 

5. OR XLSG (bmwn) 

Data deck 1 ineluding form factor tables %or fixed and non-fixed atoms. 
OR mi%, D, E (orange) 
Data deck 2 wi th  parameters of only the fixed atoms and wi th  no key 
card or parameter selection Card. 

* 

* 
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60 Data deck 2 with parameters of only the  non-fixed atams. 
7. OR XLSF (yellow) 

If only one cycle i s  t o  be pun t h e  capds after t h i s  point are not 
needed. 

* 

8. OR XLSG (brown) 
9. Data deck 3 

10. OR XLSH (blue) 
11. 

* 
For each additional cycle repeat decks 8, 9, and 10. 

1. If tape input of reflection data is t o  be wed mount it on uni t  4. 
2. Blank tapes on units 3 and 5. 

h e r a t i n g  Instructions for  Case F. 

3 .  Sense switch 1: 

40 Sense switch 2: 

5. Sense switch 3: 

6. Sense switch 4: 

7. Sense switch 6:: 

- O f f  fo r  tape input, 
On - for card input. 
O f f  - i f  BCD output from XLSl is desired, 
On to  suppress t h i s  output. 
Off for  on-line output of F or  I!@, 
On t o  suppress thisl on-line output. 
E f f - l i n e  output is unaffected by t h i s  setting.) 
Off for  on-line output of parameters, 
On to  suppress t h i s  on-line output. 
E f f - l i n e  output is  unaffected by t h i s  sett ing,)  
O f f  - normally, 
Qg t o  bypass data identification check. 

8,  Heady pr inter  with SHARE I1 b o d .  
9. Clear and load cards, Programmed stop at 1578. This  cmpletes 

Observations are now on logical tape 5. OR XLSl. 
10. Swi%ch t h e  tape un i t  t h a t  was  5 t o  4. 

Start . Put a blank tape on uni t  5. 

11. Programmed stop a t  160~. Observations and fixed atom contributions 
are now on logical tape 5. Information on logical tape 4 is unchanged. 

12. Switch t h e  tape t h a t  was 5 t o  4. Put a blank tape on uni t  5* Start .  
13. Programmed stop a t  1608. This is t h e  end of the cycle. Observations, 

fixed atom contributions, derivatives, and programs are now on logical 
tape 5 and t h i s  may be used as the sole tape input for  further cycles. 
Information on logical tape 4 ib~ unchanged. 

14. To s t a r t  a new cycle switch tape uni t  tha t  was 5 t o  4. Put a blank 
tape on unit  5. Star t ,  

15. Repeat step 14 for  a8 many cycles as desired. 
Stops as in step 13 above. 

16. L i s t  logical tape 3 .  Program control. Automatic overflow. 
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17. HoM logical tape 5 t o  use as the input for  further cycles, If for  
some reason the problem was stopped i n  mid-cycle it is desirable t o  
hold also logical tape 4. 
no binary output then logical tape 4 should be held if f'urther calcu- 
lations are t o  be made. 

If structure factors were calculated wt th  

@. 
Card deck 

Output of matrix of normal equations or i t s  invepse. 

1. OR XLSM (orange s t r ipe ) .  (If tape 5 is the output of an ineamplete 
cycle, eo@;*, a f te r  a singular matrix is found, it will be necessary 
t o  inser t  a single absolute binary card immediately preceding the 
transfer card of OR XLSN, 
matrix, i n  binary into t h e  address part of location 13148. 

Th i s  card should load N, t h e  order of the  

Operating Instructions for Case G, 
1. Mount on uni t  5 the binary output tape from a leas t  squares cycle, 

mode 30 
can be put out. ) 

(If" the tape is  frm a mode 4 cycle only the inverse matrix 

2. 

3. 

4. Clear and load cards. Stops a t  -j428. 

5. If more than one matrix is to be put out repeat steps 1 t o  4 0  The 
program does not reset  i t s e l f .  

6 .  L i s t  tape 3 .  Program control, Automatic overflow. Hold tape 5 i f  
desired. It has not been written on. 

Blank tape on uni t  3 or t h i s  may be the same output tape used for  the 
leas t  squares cycle, 
Sense switch 5: 

It is not rewound before using. 
off for  direct  matrix of normal equations, 
On - f o r  inverse matrix. 

PRELIMINARY TIME ESTIMATES 

OR XLSl with card input o f  data, 
Time = (NO. o f  observations + 50) (7.2 x 10'~ minutes). 

OR XLS2 derivative caleuktfon wi th  off-line BCD output. 
Time = (No, of obwwvations)(Ns. of atoms in asymmetric unit) 

x (MO. of symmetry eariis)(l  for  centrosymmetric, 2 for  acentric) 
x (1 fo r  symmetric temp, fact,,  2 for anisotropic) (2.9 x IO** minutes ) a 

Time = (No. of obsema$ions)(Mo. of parameters v~ried)~(4.T x lom6 minutes). 

T h e  = (No. of parmeters v a ~ i e d ) ~ ( 3 . 6  x 

OR XLS3 sett ing up matrix, 

OR XLS4 inverting matrix, 
minutes). 
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INSTEWTIONS FOR ASSEMBLING 

Binary decks r s a w  for use are available so that it should not often be 
necaasa~y t o  assemble the program *an the symbolic capdsl, If such an assem- 
bly is  made ,  however, it will be necessary t o  add t o  t h e  resu1tfng binary 
ear& certain loaders, reloeatable kiubroutiners, tables, and transfer c a ~ d s  

which can be obtained from t h e  available binary decks, Referenee should be 

made to %he tabla of binary card decks supplied (pages 39 t o  k l j 0  
Assembly Qf OR XLS Wfng W3-7 produces O a y  the UtPnity pPQgrl3mSo 

Asambly O f  OR XLSl produces the P P S W ~  a d  O r i g f a  Cards; fpor the 
locatable subroutines DBD1, FLLE, SQRT3, and OUT3 in tha t  ~ P d e p ,  

sQtaT3, OW3, and SINBLP, and the lQader MU SBU with the eomaet shif'tfng 
bcrment 0 

Assembly of OR XIS2 producers the progreun, origin ear& for 138D1, l?m0 

Awmbly of OR XIS3 produces only the gmgrsun, 
Assembly of" OR XU4 produces the program and an origin card for t h e  re- 

ksmbby of OR XLS5 produces only t h e  pmgrm0 
Assembly of OR -6 ppstiuees the pmg~am, an origin card for 0UT3p a d  a 

The various trmsfer cards will need t o  be changed only if' the memory 

bocati%ble subroutine OR Splp. 

trmsfer card. 

LocaXc~nas of t h e  first few wordlB% in each segment are changed, 

T.yPe of card 
Self - J.0- 
Absolute 
Abs olutg! 
Absolute 
Reloeatable 
Re Ioe a t  able 
Reloca%able 
R e  lsc at ab le 
!l!?xmsfer 
%ppa%nsfper 

Identifieation 
OR XTSA 00-04 

OR XLSA 12-56 

OR XLSB 00-08 
OR XLSB 09-19 
OR XLSB 20-22 
OR X I S 5  23-41 
OR XLSB 42 
QR XLSB 43 

OR XISA 05-11 



OR X L S C ,  D, E (orange) 

1. 
2. 
3. 
4. 
5. 
6. 
7, 
8. 
9. 
10. 
11 . 
3 2 .  
13 
14. 

15 

TXI LDCD 
NY RBLl 
OR XIS2 
Changes for  OR XLS2 ( i f  any) 
User's symmetry routines ( i f  any) 
Origin and M I  IJBDl 
Origin and GL FILE 
Origin and CL SQT3 
Origin and NY OUT3 
Origin and SINEXP subroutines 
H'IR RCD 
TXI LDCD 
MU SBI2 for  TABLES 
TABLES used by SINEXP 

'MI START 

OR XLSF (yellow) 
1. T X I L D C D  
2. 
3. 
4. 
5.  
6 .  
7. 
8. 
9. 

10 . 
11 . 
12. 
13 
14. 
15 
16 
37 
18 . 
19 0 

NY RBLl 
OR XLS3 
Changes for OR XLS3 ( i f  any) 
HICR RCD 
P[I START 
IXI L E D  
NY RBLL 
OR XL& 
Changes fo r  OR XLS4 ( i f  any) 
Origin and OR SMI 
H'lR RCD 
"MI START 
TXI T;DCD 
NY RBLl 
OR XLSS 
Changes for  OR XLS5 ( i f  any) 
HTR RCD 
"MI START 

OR XLSG (brown) 

1. TXI START 

OR XLSH (blue) 

1. T X I K B  
2. TXI KC 
3 .  T X I K D  
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Type of card Identification 
Trans f a OR XLSC 00 
Self-loading 
Absolute 
Absolute 
Absolute 
Reloeatable OR XLSE 00-08 

1 g 
Reloeatable OR XLSE 09-19 
Relocatable OR XLSE 20-22 
Relocatable OR XLSE 23-41 
Reloeatable OR XLSE 42-45 

OR XLSE 46 Transfer 
OR XLSE 47 Transfer 

Self-loading OR XLSE 48 

nominal origin zero 
Transfer OR XLSE 79 

Absolute with OR XLSE 49-78 

Transfer 
Self-loading 
Absolute 
Absolute 
Transfer 
TraXlSfer 
Transfer 
Self-loading 
Absolute 
Absolute 
Reloeatable 
Trans fer 
Transfer 
Wansf e r  
Self-loading 
Absolu-ke 
Absolute 
Transfer 
Transfer 

Transfer 

Transfer 
Wansfer 
Transfer 

OR XLSF 00 

OR XLSF 06-13 
OR XLSF 01-05 

OR XLSF 14 

OR MSF 16 
OR XLSF 17-21 

OR XLSF 15 

OR XLSF 22-23 

OR XLSF 24-36 
OR XLSF 37 
OR XLSF 38 
OR XLSF 39 
OR X M F  40-44 
OR XLSF 45-48 

OR XLSF 49 
OR XLSF 50 

OR X I S 3  00 

OR XLSR 00 
OR XLSH 01 
OR XLSH 02 

. 
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OR XLSJ (green) 
1. M y  RBL1 
2, UTILITY 
30 HTR RCD 
4, m1KA 
OR XLSK ( red s.t;ripe ) 
1. NYRBLl 
2, UTILITY 
3. HTR RCD 

OR XISL (green E- 

1 0  NY RBLl 
2, UTILITY 
30 HTR RCD 
4, T X I K F  
OR XLSM ( M a n i l a ) .  
1. TXI DUMP 

OR XLSN (oranue stripe) 
l o  MI RBLl 
2, OR X L S ~  
3. Origin and NY OUT3 
4. HTR MA 

Type of card 
Self-loading 
Absolute 
Transfer 
Transfer 

Self-loading 
Absolute 
Transfer 

Self-loading 
Absolute 
Transfer 
Transfer 

Trans f e r  

Self-loading 
Absolute 
Relocatable 
Trans f er 

Ident if  icatfon 
OR XLSJ 00-04 
OR XLSJ 05-11 
OR XLSJ 12 
OR XLSJ 13 

OR XLSK 00-04 
OR XLSK 05-11 
OR XLSK l2 

OR XLSL 00-04 
OR XLSL 05-11 
OR XLSL p2 
OR XLSL 13 

OR XLSM 00 

OR XLSN 00-04 
OR XLSN 05-15 
OR XLSM 16-34 
OR XLSN 35 
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JXBRANGmT OF REeORDS ON BINARY OUTPUT TAPE 

Before 
: orrec t ing 

Before 
Eoadling 

Before 
loading 
OR xLs5 OR xLs4 aarameters 

Dump of 
OR XLS2 
through 
CI Qrre e t ed 
param€teri 

-=-+ 

4 4 

4 9 

Bump Qf 
last 256 
words in 
memory 

. 
-Y 
record 

OR XLS2 
t h m  fnpud 
parmet era 

QR XLSg 
program 

Matrix 

Inverse 
matrix 

OR X I S 5  
program 

Parameter 
changes + 
diagonal 
elements 0 
inverse 
End ~f f i l  



I , 

Copied 

Copied 

Compted 

Copied 

)u.&pu=% of OR %Bs2 
Mode 2 

Copied Copied 

C omput ed 

3u%pu% sf o m :  
Mode 4 

Copied 

Copied 



00004 
0 0 0 0 5  
0 0 1 4 4  

0 0 1 4 4  0 0 2 0 0 0  0 00165 
00145 0 02000 0 00171 
00145 0 02000 0 0 0 2 0 1  
00147 0 02000 0 00241 
00150 0 00000 0 0 0 0 0 0  
00151 0 0 2 0 0 0  0 00271  
00152 0 02000 0 00304 
00153 0 02000 0 00316 
0 0 1 5 4  0 02000 0 00324 
00155 0 02000 0 00332  
00156 0 02000 0 00337 
00157  0 0 0 0 0 0  0 0 0 1 6 5  
00160 0 00000 0 0 0 1 6 5  
00161 0 00000 0 00162 
00162 0 00000 0 00163 
00163 0 00000 0 0 0 1 6 5  

00164 0 00000 0 00000 
00165 0 76200 0 0 0 3 2 1  
00156 0 70000 0 00164 
00167 0 02000 0 00164 
00170 0 00000 0 00165 

00171 
T 00172 

00173 
00174 

T D  00175 
00176 
00177 

TD 00200 

o 7 6 2 ~ 0  o 0 0 3 2 1  
-0 73400 0 00000 
-0 75400 7 00000 

0 70000 0 00000 
1 00000  0 00177 
0 00000 0 00171 
0 70000 0 00001 
1 0 0 0 0 0  0 0 0 0 0 0  

0 0 2 0 1  0 50000 4 00001 
0 0 2 0 2  0 40000  0 00237 
00203 0 62100 0 00215  
0 0 2 0 4  0 62100 0 00222  
00205 0 50000 4 00001 
00206 0 40000 0 00240 

u1 
u3 

KG 
KH 
K I  
K I  1 
K 1 2  

RCD 

LDCD 

WTB 

OR-XLS1-5 CRYSTALLOGRAPHIC L E A S T  SQUARES REFINEMENT 
OR-XLS U T I L I T Y  R O U T I N E S  AND INTERSEGMENT PROGRAM 

EQU 4 NUMBER OF B I N A R Y  I N P U T  TAPE 
EQU 5 NUMBER O F  B I N A R Y  OUTPUT TAPE 
ORG 100 
TRA RCD 
TRA LDCD 
TRA WTB 
TRA R T B  
PZE 
TRA K A  
TRA K B  
TRA K C  
TRA KD 
TRA K E  
TRA KF 
HTR RCD END OF OR XLSl 
HTR RCD END O F  CYCLE4 TEMP FACTORS O K r  
HTR K I 1  END OF CYCLE4 TEMP FACTORS NO GOOD8 

HTR RCD D I T T O  8 

P Z E  
RCD 
CPY RCD-1 
TRA RCD-1  
HTR RCD 

RCD 
PDX 
PXD 097 
CPY 0 
T X I  LDCD+6 
HTR LDCD END O F  F I L E  
CPY 1 
T X I  0 

CLA 194 
ADD WTB12 
STA WTB3 
S T A  WTB7 
C L A  1 9 4  

ADD WTB13 

I 
-P- HTR K I 2  D I T T O  -!= 

CARD PROGRAMMED TRANSFER 

LOAD SELF-LOAD I NG CARDS 

S U B R O U T I N E  TO STORE BLOCK ON T A P E  
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00330 o ooaoo Q 00165 
00331 0 0 2 0 0 0  0 00455  

00332  0 07400 4 00241  K E  
00333 0 00000 0 00005 
00334 0 00000 0 77323 
0 0 3 3 5  0 0 ~ 0 0 0  0 00165 
00336 0 02000 0 00456 

00337 
00340 
00341 
00342 
0 0 3 4 3  
00344 
00345 
0 0 3 4 6  
00347 
00350 
00351 
00352 

0 77200 0 00205 KF 
0 7 6 2 0 0  0 0 0 2 2 5  K F 1  
0 7’0000 0 00352  
0 0 2 0 0 0  0 0 0 3 4 0  
0 0 2 0 0 0  0 00345 
0 0 2 0 0 0  0 00340 
0 07400 4 0 0 2 4 1  K F 2  
0 00000 0 00005 
0 00000 0 77323 
0 00000 0 00165 
0 0 2 0 0 0  0 00460 
0 00000 0 00000  IcF3 

HTR RCD END O F  F I L E  
TRA START 

TSX R T B 9 4  
P Z E  W3 
P Z E  -START 
HTR RCD END OF FILE 
TRA S T A R T + l  

REW U 3  
R T B  U 3  
CPY K F 3  
TRA KF3, 
TRA KF2  
TRA K F 3  
TSX R T B 9 4  
PZE W3 
P Z E  -START 
HTR RCD 
T R A  START+3  
P Z E  

T A K E  OR X L S 2  FROM T A P E  AND ENTER SECOND T I M E  

GET BACK ON W I T H  NEW PARAMETER S E L E C T I O N  CARDS 

O R - X L 5 2  IS NOT ON TAPE 

D I S C A R D S  COPlEO HERE 
00455 START EQU 301 
00000 END 0 



00004 
00040 
00005 
00003 
00 144 
00157 
00455 

00455 0 02000 0 00461, 

O R - X L S I  SEGMENT FOR PRELIMINARY D A T A  PROCESSING 
u1 EQU 4 I N P U T  TAPE NUMBER 
u2  EQU 32 NO OF ENTREES I N  EACH TABLE 
u3 EQU 5 B I N A R Y  OUTPUT TAPE 
u 4  EQU 3 BCD OUTPUT TAPE NUMBER 
RCD EQU 100 
KG EQU Ill 

ORG 3 0 1  
START TRA X A  

00456 0 00000 0 00144 
00457 0 02000 0 01404 
00460 0 00000 0 00144 
00461 0 76200 0 00321 X A  
00462 0 07400 4 01542 
00463 0 00000 0 03200 
00464 0 00000 0 00461 
00465 0 07400 4 01261 
00466 0 01217 0 03213 
00467 0 02000 0 00461 
00470 0 76200 0 00321 X A l  
00471 0 07400 4 01542 
00472 0 00000 0 02257 
00473 0 0 0 0 0 ~  0 00144 
00474 0 07400 4 01261  
00675 0 01214 0 02272 
00476 0 02000 0 00470 
00477 0 07400 4 01752 
00500 -1 00155  0 03156 
00501 -2 01772 0 03157 
00502 -2 03607 0 03160 
00503 -2 05424 0 03161 
00504 -2 07241 0 03162 
00505 -2 11056 0 03163 
00506 -2 12673 0 03164 
00507 0 00000 0 00144 
00510 0 50000 0 03156 XB 
00511 0 10000 0 00554 
00512 0 56000 0 03156 
00513 0 20000 0 0 1 2 2 1  
00514 -0 60000 0 03165 
00515 0 50000 0 01222 
00516 0 40000 0 03165 
00517 0 62100 0 01121 

HTR RCD NU ENTRY HERE 
TRA DUMP 
HTR R C D  NO ENTRY HERE 
RCD 
TSX DBD194 
PZE T 1 2  
HTR X A  END OF FILE 
TSX IFF94 
PZE T12+11909fT 
TRA X A  
RCD 
TSX 080194 
PZE BUFFER 
HTR RCD END OF F I L E  
T S X  IFf94 
PZE BUFFER+ll,O, I C  
TRA X A 1  
TSX F I L E 9 4  
MON D 1 ~ 0 * 1 0 9  
MTW 0 2 ~ 0 * 1 0 1 8  
MTW 039091927 
MTW D49092836 
MTW 059093?45 
MTW D 6 + 0 ~ 4 6 5 4  
MTW 079095563 
HTR RCD 
CLA 03 
T Z E  XC 
LDQ 01 
MPY C 2  
STQ T I  
CLA C3 
ADD T 1  
STA XQ2 

ERROR RETURN FROM F I L E  

I I . 



* . . 

00520 0 62100 0 01124 
00521 0 40200 0 01203 
00522 0 62100 0 01120 
00523 0 5 0 0 0 0  0 03165 
00524 0 40200 0 01221 
00525 0 40000 0 01203 
00526 0 60100 0 03176 
00527 0 53400 I 01202 
00530 0 53400  2 03165 
00531  0 76200 0 00321 
00532 0 07400 4 01542 
00533 0 00000 0 02257 
00534 0 00000  0 00144 
00535 0 07400 4 01261 
00536 0 01215 0 02272 
00537 0 02000 0 00531 
00540  0 07400 4 01752 
00541 -2 00155 1 03371 
00542  -2  01772 1 03372 
00543 -2 03607 1 03373 
00544 -2 05424 1 03374 
00545  -2 0 7 2 4 1  1 03375 
00546 -2 11056 1 03376 
00547 -2 12673 1 03377 
00550 -2 14507 1 03400 
0 0 5 5 1  0 00000 0 00144 
00552 -2 00010 2 00554 
00553 1 77770 1 00531 
00554 0 77200 0 00205 
00555 0 53400 4 01205 
0 0 5 5 6  0 76600 0 00225 
00557  0 7 0 0 0 0  0 01202 
00560 2 0 0 0 0 1  4 00556 
00561 0 76600 0 00333 
00562 0 76000 0 00162 

TD 00563 1 0 0 0 0 0  0 00565 
SD 00564 1 0 0 0 0 0  0 00635 

00565 0 53400 I 0120.2 
00566 0 53400 2 03156  
00567 -3 00000 2 00577 
00570 -3 00013 2 00572 
0 0 5 7 1  0 53400 2 01212 
00572 0 50000 0 01230 

S T A  XQ3 
SUB I 1  
S T A  X Q 1  
CLA T 1  
SUB C2 
ADD I 9  
STO T L O  
LXA T O 9 1  

LXP, T I 9 2  

TSX DBD1,4 
PZE BUFFER 
HTR RCD END OF F I L E  
TSX IFF94 
P Z E  BUFFER-t.1190, IF 
TRA X B l  
TSX F ILE94  
MTW M8+1OQ919 109 
MTW M8+101t191018 
MTW M8+1029191927 
MTW M8+103 9 1,2836 
MTW M8+104,1~3745 
MTW M8+10591+4654 
M T W  M8+1069195563 
MTW M8+107,196471 
HTR RCD ERROR RETURN FROM F I L E  
T N X  XC9298 
T X I  XB1,19-8 

xc REW U 3  
L X A  I 4 9 4  

X C l  WTB U3 
CPY I O  
T I X  X C 1 9 4 9 1  
f OD 

T X I  XBB 
T X I  XD 

LXA 0112 
TXL XBB49290 
TXL XBB192911 
LXA 11192 

X B 1  RCD 

X A A  SWT 2 

XBB UA r o t r  

X B B l  CbA C P 4  



00573 0 60100 1 01160 
00574 0 40200 0 01231 
00575 1 77777 1 00576 
00576 2 00001 2 00573 
00577 0 50000 0 01232 
00600 0 60100 1 01160 
00601 0 50000 0 01233 
00602 0 60100 1 01161 
00603 0 07400 4 02326 
00604 0 07400 4 01505 
00605 3 27451  0 03200 
00606 3 02066 0 01220 
00607 1 00001  0 00003 
00610 0 07400 4 02326 
00611 0 07400 4 01505 
00612 3 13625 0 01234 
00613 1 00000 0 00003 
00614 0 07400 4 02326 
00615 0 07400 4 01505 
00616 3 05713 0 01242 
00617 -3 15564 0 03157 
00620 -3 35576 0 03160 
00621 -3 15610 0 03161  
00622 -3 15622 0 03162 
00623 4 3  15634 0 03163 
00624 -3 15646 0 03164 
00625 l 00000 0 00003 
00626 0 07400 4 02326 
00627 0 07400 4 01505 
00630 3 23516 0 01245 
00631 1 00000 0 00003 
00632 0 07400 4 02326 
00633 0 07400 4 01505 
00634 1 00060 0 00003 
00635 0 76000 0 00161 

TD 00636 1 00000 0 00652 
00637 0 76200 0 00321 
00640 0 07400 4 01542 
00641 0 00000 0 02257 
00642 0 02000 0 01176 
00643 0 07400 4 01261  
00644 0 01216 0 02272 
00645 0 02000 0 00637 

XBB2 STO X T 1 9 1  
S U B  C15 
T X I  XBB39lr l . l  

XBB3 T I X  X B B 2 9 2 9 1  
XBB4 CLA C l 6  

STO X T l 9 1  
CLA C 1 7  
STO X T Z + l 9 1  

TSX ECHO,4 
PTH T1290912073 
PTH C190,1078 
PON U49091 
TSX OUT94 
TSX ECHO94 
PTH C18,036037 
PON U 4 9 0 9 0  
TSX OUT94 
TSX ECHOj4 
PTH C1990930J.9 
SVN 029097028 
SVN D 3  ,097038 
SVN 049097048 
SVN 05,097058 
SVN D69097068 
SVN D7+0,7078 
PON U49090 
T S X  OUT94 
TSX ECHQ94 
PTH C21t0910062 
PON U49010 
TSX OUT94 
TSX ECHOt4 
PON U490+48 

T X I  XF 

TSX DBD194 
PEE BUFFER 
TRA XV 
TSX I F F 9 4  
PZE BUFFER+ll,O,IR 
TRA XE 

XCC TSX OUT94 

XD SWt 1 

X €  R CD 



. . i . 

00646 0 07400 4 01366 
00647 0 00011 0 02270 
00650 0 02000 0 01176 
00651 0 02000 0 00677 
00652 0 53400 1 01204 
00653 0 76200 0 00204 
00654 0 53400 2 01213 
00655 0 70000 2 02275 

TD 00656 1 00000 0 00660 
TD 00657 1 GO000 0 01175 

00660 2 00001 2 00655 
0 0 6 6 1  0 76600 0 00333 
00662 -0 76000 0 00012 

TD 00663 1 00000 0 00665 
00664 0 02000 0 00671 
00665 0 76400 0 00204 
00666 2 00001 1 00653 
00667 0 76200 0 00204 
00670 0 00000 0 00652 
0 0 6 7 1  0 0?400 4 01261 
00672 0 01216 0 02272 
00673 0 00000 0 00144 
00674 0 07400 4 01366 
00675 0 00013 0 02272 
00676 0 02000 0 01175 
00677 0 Of400  4 0 1 7 5 2  
00700  -2 00155 0 03216 
00701 -2 01772 0 03217 
00702 -2 03607 0 03220 
00703 -2 05424 0 03221 
00704 -2 0 9 2 4 1  0 03222 
00705 -1 11056 0 03223 
00706 -2 126?3 0 0 3 2 1 4  
00707 -2 14507 0 03215 
00790 0 00000 0 00144 
0 0 7 1 1  0 14000 0 00712 
00712 0 16100 0 00713 
00’713 0 53400  1 01204 
00714 0 56000 1 03162 
00715 0 26000 1 03229. 
00716 0 60100 1 03171 
00717 2 00001 1 00714 
00920 0 56000 0 03162 

TSX BLNK94 
P Z E  BUFFER+9,099 
TRA X V  
TRA XEF 

XF L X A  mi 
XF1 RTD U l  

LXA I 1 4 9 2  
XF2 CPY BUFFER+14,2 

T X %  XF3 
T X P  XU 

f OD 
R TT 
P X X  XF4 
TRA XF5 

XF4 BST U 1  
T I X  XF19191 
R T D  U 1  
MTR XF RTT FAILS 3 TIMESa START TO SKIP RECORD 

PZE BUFFER+P~,OPIR 
HTR RCD INCORRECT SYMBOL WAS ON TAPE 
TSX BLNK94 
PZE BUFFER+11,0911 
TRA XU 

MTW M1*09109 
MTW M29091018 
MTW M3 9091927 
MTW M 4  90 9 2836 
MTW M5,0,3745 
MUN M 6  *0,4654 
MTW TP390*5563 
MTW T14*0,6471 
HTR RCO 

X G  TOV X G l  
XGII TQO X C 2  
XG2 L X A  I 3 9 1  
XG3 LDQ 0591 

FMP M491 
S T 0  7591 
T I X  XG39191 
LDQ 05 

XF3 T I X  XF29291 

XF5 TSX IFF94 

XEF TSX FILE,4 

ERROR RETURN FROM F I L E  

1 
ul 
7 



00722 
00722 
00723 
00724 
00725 
00726 
00727 
00730 
00731 
00732 
00733 
00734 
00735 
00736 
00737 
00740 
00741 
00742 
00743 
00744 
00745 
00746 
00747 
00750 
00751 
00752 
00753 
00754 
00755 
00756 
00757 

01060 
01061 
01062 
01063 
0 1064 
01065 
01066 
0106f 
01070 
01073 

fD Of072 

0 26000 0 03167 
0 76500 0 00043 
0 26000 0 03270 
0 60100 0 03171 
0 56000 0 03163 
0 26000 0 03166 
0 76500 0 00043 
0 26000 0 03370 
0 30000 0 03171 
0 60100 0 03171 
0 56000 0 03164 
0 26000 0 03166 
0 76500 0 00043 
0 26000 0 03167 

0 60100 0 03171 
0 30000 0 09171 
0 60100 0 03171 
0 53400 1 01204 
0 56000 1 03171 
0 26000 1 03171 
0 30000 0 03171 
0 60100 0 0 3 1 t l  
2 0 1  I 00744 
0 56000 0 03171 
0 26000 0 01223 
0 60100 0 03224 
0 16100 0 00756 

-0 14000 0 00757 
0 00000 0 00144 
0 02090 0 02060 

00760 
0 50000 Q 03222 
0 60100 0 03172 
0 3OUOO 0 01066 
0 50Q00 0 01224 
0 24000 0 03222 

-0 60000 0 03222 
0 50000 0 03223 

-0 10000 0 01073 
0 50000 0 03193 
0 60100 0 03223 
1 00000 0 01074 

0 30000 o 0 3 n a  

FMP f 3  
LRS 35 
FMP T 4  
STO T 5  
LDQ 06 
FMP T 2  
LRS 3 5  
FMP T4 
FAD T 5  
STO T 5  
LDQ D 7  
FMP T2 
LRS 35 
FMP T3 

STQ T 5  
FAD T 5  
S T O  T 5  
L X A  1 3 9 1  

XG4 LDQ T 5 * 1  
FMP T 5 + 1  
FAD T 5  
S T 0  T 5  
T I X  XG49191 
LDQ T 5  
FMP C9 
STO M 7  
TQO X G 5  
TNO XH 
XTR RCD 

XH XG5 TRA X J  
X I  BSS 64 
X 4  C L A  M5 

STO T 6  
T Z E  X K  
CLA C Z O  
FDH M5 
STQ M5 

XK CLA M6 
TNZ XM 

XL C L A  T7 
STO M6 
T X I  XN 

FAD r5 

SIN THETAjLAMBDA S Q U A R E D  OVERFLOWS 

. 



I 

01073 0 60100 0 03173 
01074 0 50000 0 03156 
01075 0 10000 0 01130 
01076 0 50000 0 03224 
01077 0 07400 4 02275 
r f l f O O  0 00000 0 00144 
01101 0 60100 0 03174 
01102 0 56000 0 03174 
01103 0 26000 0 01227 
01104 0 60100 0 03175 
01105 -0 30000 0 01225 
01106 0 73400 1 00000 
01107 -3 00037 1 01111 
01130 0 00000 0 00144 
01117. 0 40000 0 03176 
01112 0 73400 1 00000  
01113 -0 60000 0 03177 
01114 0 50000 0 03177 
01115 0 30000 0 01226 
01116 0 60100 0 03177 
01117 0 53400 2 01202 
01120 0 50000 1 00000  
O I l Z l  0 30200 1 00000 
01122 0 76500 0 00043 
01123 0 26000 0 03177 
01124 0 30000 1 0 0 0 0 0  
01125 0 60100 2 03225 
01126 1 17777 2 01127 
01127 2 00040 1 01120 
01130 0 76600 0 00225 
01131 0 50000 0 03156 
01132 0 40000 0 01210 
01133 0 73400 1 00000 
01134 0 53400 2 01202 
01135 0 70000 2 03216 
01136 177777 2 01137 
01139 2 00001 1 01135 
01140 0 70000 0 01202 
01141 0 70000 0 01202 
01142 0 76600 0 00333 
01143 0 76000 0 00162 

-bo 01144 1 0 0 0 0 ~  0 01146 
TO 01145 1 00000 0 00635 

X M  
X N  

xo 

XP 

X P 1  

X Q  
X Q 1  
X Q 2  

XQ3 

XQ4 
X R  

X R L  

X R 2  

xs 

STO T 7  
C L A  D l  
T Z E  X R  
C L A  M7 
TSX SQRTs4 
HTR RCD 
S T O  T 8  
LDQ T 8  
FMP C13 
STO T 9  
UFA Cl1 
P A X  O t l  
TXL X P 1 9 1  9U2-1 
HTR RCD 
ADD T I 0  
PAX 0 9 1  
STQ Tll 
CLA T I 1  
FAD C12 
STO T 1 1  

CLA 0 9 1  
FSB 091 
L R S  35  
FMP Tll 
F A D  091 
STO M892 
T X I  XQ4~29-1 
T I X  X Q 1 9 1 s W 2  
WTB U3 
CLA Dl 
ADD I7 
P A X  0 9 1  
L X A  I092 
CPY M l t 2  
TxI XR2s29-3 
T I X  X R 1 * 1 9 1  
C P Y  IO 
CPY I O  
f OD 
SWT 2 
T X I  XT 
T X I  XD 

L X A  ro92 

N E G A T I V E  R A D I C A N D  

OUT OF RANGE OF F TABLE 

I 
u1 
W 
i 



01146 0 07400 4 02326 
01147 0 07400 4 01505 
01150 3 03734 0 01257 
01151 -3 00004 0 03216 
01152 -3 00010 0 03217 
01153 -3 00014 0 03220 
01154 -3 05716 0 03221  
01155 -3 05730 0 03172 
01156 -0  00043 0 03223 
03157 -3  3.1663 0 03224 

01160 
OB175 0 77200 0 00204 
01176 0 77000 0 00205 
01177 0 77000 0 00205 
02200 0 7’7200 0 00205 
01201 0 02000 0 00157 

01202 0 00000 0 00000 
01203 0 00000 0 0 0 0 0 1  
01204 0 OUUOO 0 00003 
01205 0 00000 0 00004 
01206 0 0 
01207 0 0 
01210 0 OOCOO 0 00007 
01211 0 00000 0 00010 
01212 0 00000 0 00013 
01213 0 0 0 ~ 0 0  0 00016 
01214 000000000023 
01215 000000000026 
01216 000 
01217 000 
01220 606060606060 
01223, 0 00000 0 00040 
02222 0 00000 0 03371  
01223 +177400000000 
01224 +201400000000 
01225 +233000000000 
01226 +200000000000 
01227 +205500000000 
01230 -3 05752 0 03225 
01231  0 00007 0 00001 
01232 1 00060 0 00003 

TD 01233 1 00000 0 00635 

X T  TSX OUT94 
T S X  ECHO94 
PTH C2290*2012 
SVN MI.9094 
SVN M 2 ~ 0 9 8  
SVN M390912 
SVN M4,0,3022 
SVN T6r093032 
FOR M690t35 
SVN M 7 ~ 0 9 5 0 4 3  

X T 2  BSS 13 
xu REW W 1  
X V  WEF U3 

WEF U3 
REW U3 
T R A  KG 

CONSTANTS 
I O  PZE 0 
I1  PZE 1 
I 3  PZE 3 
I 4  PZE 4 
1 5  PZE 5 
16  PZE 6 
I7 PZE 7 
I 8  PZE 8 
I11 PZE 11 
I 1 4  PZE 14 
r c  BCD lOOOOOC 
I F  BCD L O O O O O F  
I R  BCD l O O O O O R  
I T  BCD lOOOOOT 
c 1  BCD 1 
c 2  PZE U2 
c 3  PZE M8+E00 
c9 DEC 425 
C 1 O  DEC % e  
C11 OCT 233000000000 
C12 OCT 200000000000 
C13 DEC 2 0 .  
C14 SVN M89093050 
C 1 5  PZE 1 9 0 ~ 7  
C 1 6  PON U49094.8 
C27 T X I  XD 

NUMBER OF ENTRIES I N  EACH F TABLE 
ADDRESS OF FIRST F TABLE 
FLOATING ONE QUARTER 
FLOATING CONSTANT ONE 
F I X E R  TO GET INTEGER 
FIXER TO NORMALIZE FRACTION 
l /DELTA 
I N I T I A L  LINK WORDS FOR OUTPUT 
CONSTANT TO ADVANCE L I N K  WORD 
TAPE WRITE ORDER 
TRANSFER AFTER OUTPUT 

1 I . 



I I 

01234 
01235 
01236 
01237 
01240 
31242 
01242 
01243 
01244 
01245 
01246  
01247 
01250 
01253. 
01252 
01253 
01254 
01255 
01256 
01257 
01260 

314547646360 
242163216021 
626047514623 
256262252460 
227050465148 
674 3620't6060 
232543436023 
464562632145 
636260606060 
603060606042 
606060436060 
462262255165 
252460606060 
623127442160 
6060 50 606060 

606060264651 
446826212363 
465162606060 
606060006060 
600060606000 

513011.6 606060 

01261 0 76000 0 00166 
01262 0 02000 0 01264 
01263 0 02000 4 00003 
01264 0 5 0  
01265 0 62100 0 01271 
01266 0 77100 0 00022 
01267 0 62100 0 01274 
03.270 0 62100 0 01307 
01277 0 50000 0 00000 
012f2 -0 32000 0 01364 
01273 0 60100 0 01365 

01275 1 00000 0 01277 
01276 0 02000 4 00003 
01277 -0 63400 4 01275 
01300 0 07400 4 02326 
0'1301 0 07400 4 Of505 
01302 3 02055 0 01365 
01303 3 13624 0 01327 
01304 -1 OOOOCI 0 00364 

01274 o 34000 o oooou 

c13 

c19 

c 2 1  

c 2 2  

1 Ff 

1ff1 

1ff2 

1ff3 
1ff4 

1ff5 

BCD 6INPUT D A T A  AS PROCESSED 8 Y  OR-XLS1 

BCD 3CELL CONSTANTS 

FORM FACTORS OBSERVED S I G M A  Q RHO BCD H K L 

B D 2  0 0 t 

SUBROUTINE TO CHECK IDENTIFICATION LETTER 
SWT 6 
f R A  IFF1 
T R A  394  
CLA 1 9 4  

A R S  18 
STA I F F 3  
STA I F F 6  
CLA 0 
ANA IFF11 
STO IFF32  
CAS 0 
T X I  IFF59030 
T R A  3r4 
SXD l F f 4 * 4  
TSX O U f t 4  
TSX ECHO94 
PTH EFF12+0*1037 
PTH IFF7r096036  
FVE 244  

STA IFFZ 

ADDRESS TO BE SET 

ADDRESS TO BE SET 

I 
WI 
ul 

I 

01305 0 07400 4 02326 TSX O U T 9 4  



01306 0 07400 4 01505 
01307 3 02015 0 00000 
01310 3 13624 0 01335 
01311 -1 00000 0 00364 
01312 0 07400 4 02326 
01313 0 07400 4 01505 
01314 3 15602 0 01343 
01315 -1 00000 0 00364 
01316 0 07400 4 02326 
01317 0 07400 4 015C5 
01320 3 23514 0 01352 
01321 -1 00000 0 00364 
01322 0 07400 4 02326 
01323 0 07400 4 01505 
01324 -1 00000 0 00361 
01325 -0 53400 4 01275 
01326 0 00000 4 Q0002 
01327 602421632260 
01330 232153.246031 
01331 242545433126 
01332 312321633144 
01333 456043256363 
01334 255160316260 
01335 604751462751 
01336 214440232243 
01337 436260264652 
01340 602321522460 
01341 663163306043 
01342 256363255160 
01343 604764636023 
01344 465151252363 
01345 602321512460 
01346 334560512521 
01347 242551602145 
01350 246047514623 
01351 252524336060 
01352 606346602270 
01353 472162626021 
01354 434360312425 
01355 456331263123 
01356 216331464560 
01357 632562636260 
01360 636451456046 

ADDRESS TO BE SET 
TSX ECHO+4 

IFF6 PTH 010*2037 
PTH IFF890*6036 
FVE 244 
TSX OUT94 
TSX ECHO94 
PTH IFF990*7042 
FVE 244 
T S X  OUT94 
TSX ECHO94 

FVE 244 
TSX OUT94 
TSX ECHO94 
FVE 241 
L X D  IFF494 
HTR 2 9 4  

PTH r ~ ~ i o ~ 0 9 1 0 0 6 0  

IFF7 3CO 6 DATA CAR5 IDENTIFICATION LETTER 15 

IFF8 BCD 6 PROGRAM CALLS FOR CARD WITH LETTER 

IFF9 6CD 7 PUT CORRECT CARD IN READER AN0 PROCEED. 

IFF10 BCD TO BYPASS ALL IDENTIFICATION TESTS TURN ON SENSE SWITCH 6 0  

I c 



I . 

01361 456062254562 
01362 256062663163 
01363 233060063360 
01364 0 00000 0 00177 
01365 0 00000 0 00000  

01366 -0 63400 1 01374 
01367 0 50000 4 00001 
Of370 0 62100 0 01372 
01371 -0 73400 1 00000 
01372 0 50000 1 00000 
09373 0 34000 0 01403 
01374 1 00000 0 01376 
09375 0 02000 0 01400 
01376 -0 53400 1 01374 
01377 0 02000 4 00003 
05400  2 00001 I 01372 
0 1 4 0 9  -0 53400  1 01374 
01402  0 02000 4 00002 
01403  606060606060 

01404 0 07400 4 02326 
01405 0 07400 4 01505 
01406 3 27451 0 03200 
01401 3 02066 0 01220 
0 1 4 1 0  1 00001 0 00003 
0143.1 0 5 3 4 0 0  P 01503 
09412 0 07400 4 02326 
01423 0 07400 4 01505 
01414 -2 1 9 5 3 1  1 00000 
0 1 4 1 5  -2 17562 1 00001 
014.16 - 2  19613 1 00002 

Ol420 E 00000 0 00003 
01421 -0 75400 P 00000 
024.22 0 79100 0 00022 
0 1 4 2 3  0 7 6 0 0 0  0 00006 
0 9 4 2 4  0 40000 0 Of203 
01425 0 73400 2 00000 
01426 -0 75400 2 00000 
01427 0 Sg500 0 00043 
01430 0 53400 4 Of207 
01431 0 76700 0 00003 

O P W  -2 17644 1 a0003 

ADDRESS TO BE SET 

IFFPP P Z E  1 2 7  MASK 
I F F 1 2  LETTER FROM CARD 

SUBROUTINE TO TEST FOR BLANK F I E L D  
BLNK S X D  BLNK291 

C L A  1 9 4  

S ? A  BLNKl  
PDX O P E  

B t N K l  C L A  001 
CAS BLNK5 

BLNK2 T X I  BLNK390sO 
T R A  BfNK4 

BLNK3 L X D  BLNK291 
T R A  3 9 4  

BLNK4 P I X  BLNKL#lsI 
LXD BLfuK299 
T R A  2 9 4  

BLNKS BCD P 

RUMP TSX OUT94 
O C T A L  AND F L O A T I N G  DECIMAL DUMP FOR 

TSX ECHO94 
PTH T1290,120?3 
PTH C190,1078 

L X A  DUMP791 

T S X  ECHOe4 
S I X  0~198025 
S I X  1,1s8050 
S I X  2913a045 
S I X  39198200 
FON U 4 , O o O  
PXD O # f  
ARS 18 
COM 
ADD f l  
P A X  0+2 
PXD 092 
BRS 35 
L X A  1 6 9 4  

PON U ~ ~ O , P  

DUMP1 T s X  OUT94 

DUMPS ALS 3 

TEST PURPOSES 



01432 
01433 
01434 
01435 
01436 
01437 
01440 
01441 
01442 
01443 
0 1444 
0 1445 
0 1446 
0 1447 
01450 
01451 
01452 
01453 
01454 
01455 
01456 
01457 
01460 
01461 
01462 
01463 
01464 
01465 
01466 
01467 
01470 
01471 

01503 
01504 

-0 76300 0 00003 
2 00001 4 01431 

-0 50100 0 01504 
0 60200 0 01502 
0 53400 2 01211  
0 56000 1 00000 
0 53400 4 01207 
0 76700 0 00003 

-0 76300 0 00003 
2 00001 4 01441 
0 60200 2 01502 
0 53400 4 01207 
0 76700 0 00003 

-0 76300 0 00003 
2 00001 4 01446 
0 60200 2 01503 
1 77777 1 01453 
2 00002 2 01437 
0 07400 4 02326 
0 07400 4 01505 
3 01756 0 01502 
3 01772 0 01472 
3 0 2 0 0 1  0 01473 
3 02023 0 01474 
3 02032 0 01475 
3 02054 0 01476 
3 02063 0 01477 
3 02105 0 01500 
3 02114 0 01501 
1 00060 0 00003 
3 74541  1 01412 
0 0 2 0 0 0  0 00144 

01472 
0 00500 0 74622 
600000000000 

01505 0 12000 0 01523 
01506 -0 10000 0 01523 
01507 -0 63400 4 01541  
01510 0 07400 4 02326 
01511 0 02000 0 01514 
01512 3 15602 0 01532 
01513 -1 00000 0 00000 

LGL 3 
T I X  DUMP8 94 9 1 
ORA DUMP9 
SLW DUMP648 
LXA I 8 9 2  

DUMP2 LDQ 091 
LXA I 6 * 4  

DUMP3 ALS 3 
LGL 3 
T I X  DUMP394rI 
SLW DUMP6.i.892 
LXA 1 6 ~ 4  

DUMP4 ALS 3 
LGL 3 
T f X  DUMP49491 
SLW OUMP6+9*2 
T X I  DUMP5tl9-1 

DUMP5 T S X  DUMP29292 
TSX OUT94 

PTH DUMP6+89091006 
PTH DUMP6 9041018 
PTH DUMP6+190,1025 
PTH DUMP6429091043 
PTH DUMP6+3*091050 
PTH DUMP6+4,0,1068 
PTH DUMP64-5 9 0  9 1075 
P TH DUMP 6+6 t 0 9 10  9 3 
P TH DUMP647 9 0 9 1 100 
PON U4rOt48 
TXH DUMPl*l*-M8-10 DECREMENT IS - (FINAL ADDRESS+l )  
TRA RCD 

TSX ECHO94 

DUMP6 BSS 9 
DUMP7 PZE - D 1  - ( I N I T I A L  ADDRESS) 
DUMP9 BCD 1 00000 

ECHO TPL ECHO4 
TNZ ECHO4 
SXD ECHQ794 
TSX OUT94 
TRA ECHO2 
PTH E C H 0 6 ~ 0 ~ 7 0 4 2  

SUBROUTINE TO TEST NATURE OF ERROR RETURN FROM NY OUT3 

ECHO1 FVE 

I wl 
Y 

I 4 



I . b 
b k 

TO NORMAL RETURN OF NY OUT3 

01514 -0 53400  4 0 1 5 4 1  ECHO2 LXD ECHO794 
01515 -0  50000  4 00001 ECHO3 CAL 194  

01517 0 34000 0 01531 CAS ECHO5 
01520 1 77777 4 01515 T X I  ECHO394911 
O P 5 2 f  0 02000 4 00002 TRA 2 9 4  
01522 1 77777 4 01515 T X I  ECH0394s-9 
01523 -0 75400 4 00000 E C H O 4  P X D  0 9 4  
01524  0 76000 0 00006 COM 
01525 -0 73400 4 00000 P O X  0 ~ 4  
01526 -0  7 5 4 0 0  4 0 0 0 0 0  P X D  0 9 4  
0'1527 0 7 7 1 0 0  0 00022 ARS 18  
01530 0 0 0 0 0 0  0 0 0 1 4 4  HfR RCD CALLING SEQUENCE ERROR. ADDRESS I N  ACCc 
0 1 5 3 1  8 OOCOO 0 0 0 6 0 5  ECHO5 FZE 5 
01532 605454546047 ECHO6 BCD 7 *** PRINTER ERROR I N  PREVIOUS L I N E  *+* 
01533 513145632551 
01534 602551514651 
01535 603145604751 
01536 256531466462 
01537 604331452560 
0 1 5 4 0  5 4 5 4 5 4 6 0 6 0 6 0  
0 1 5 4 1  0 0 0 0 0 0  0 00000 ECHQ7 PZE INDEX SAVED XN DECREMENT 

01516 0 77100 0 00041 ABS 37, 

THE FOLLOWING SUBROUTINES ARE ON RELOCA'TABLE CARDS 
01542 DBDB 65s 1 3 6  
01752 F I L E  BSS 197 
02257 BUFFER BSS 14 
02275 SQRS BSS 25 
02326 OUT BSS 4 0 8  

D A T A  STORAGE 
03156 0 00000 0 00000 D i  NUMBER OF FORM FACTOR TABLES 
03157 0 00000  0 00000 0 2  A *  
03160 0 00000 0 00000 D3 i3+ 
0 3 1 6 1  0 0 0 0 0 0  0 00000 04  e* 
03262 0 00000  0 0 0 0 0 0  05 cos ALPHA* 
03163 0 00000 0 00000 06 cos B E t 4 *  
03164 0 0 0 0 0 0  0 00000  07 COS GAMM&* 

03165 0 80000 0 00000 T I  T O T A L  NO O F  ENTRIES I N  TABLES 

03169 0 00000 0 00000 T 3  KB* 

03.qqi  0 00000  0 0 0 0 0 0  7-5 4 / S I [ N  THETA/LAMBDAQ**2=Q 
03172 0 00000 0 00000 f 6  SIGMA FOR 6CD OUTPUT 

TEMPORARY STORAGE 

03166 0 00000 0 00000 '12 HA* 

03170 0 00000  0 00000 T 4  LC* 

0 
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* . . b 

00 144 
00145 
00 146 
00160 
00161 
00004 
00003 
00005 
00455  

00455 0 02000 0 00461 
00456 0 02000 0 Q3334 
00457 0 02000 0 05153 
00460 0 02000 0 03164 
00461 0 76200 0 00321 
00462 0 07400 4 05363 
00463 0 00000  0 10406 
00464 0 00000 0 00144 
00465 0 07400 4 05030 
00466 0 04357 0 10421 
00467 0 02000 0 00461 
00470 0 02000 0 02250 
00471 0 02000 0 02712 
00472 0 53400 1 10324 
00473 0 53400 2 10316 
00474 0 76200 0 00321 
00475 0 07400 4 05363 
00476 0 00000  0 06100 
00477 0 00000 0 00144 
00500 0 07400 4 05030 
00501 0 04354 0 06113 
00502 0 02000 0 00474 
00503 0 07400 4 05135 
0 0 5 0 4  0 00010 0 06110 
00505 0 02000 0 00550 
00506 0 07400 4 05573 
00507 -2 00157 L 00000 
00510 -2 03132 1 00002 
00511 -2 06105 1 0 0 0 0 4  
00512 -0 01455 0 10435 
00513 -0 04430 0 10436 
0 0 5 1 4  -0 07403 0 10437 
00595  -0 01767 0 10440 

OR-XLS2 MAIEd SEGMENT 
RCD EQU 100 
LDCD EQU 101 
WTB EQU 102  
KH EQW 112 
KI EQU 113 
u1 EQU 4 NUMBER OF BINARY INPUT TAPE 
u2 EQU 3 NUMBER OF BCD OUTPUT TAPE 
u3  EQU 5 NUMBER OF BINARY OUTPUT TAPE 

ORG 3 0 1  
START TRA XCA 

T R A  X T D  
TRA DUMP 
TRA XS0 

TSX D B D 3 . 9 4  
PZE T55 
HTR RCD 
T S X  I F F 9 4  
PZE T5!5+11*O,IT 
TRA XCA 

XCB TRA XDA 
XCC TRA XEB 
XRA LXA T61?1 

LXA S I 0 9 2  
XRB RCD 

TSX OB01,4 
PZE BUFFER 
HTR RCD 
TSX IFF94  
PZE BUFFER+ll,O9fM 
T R A  XRB 
TSX 8tNK114 
P Z E  BUFFER+8*0+8 
TRA XRf 

MTW 091*111 
MTW 2,191626 
MTW 49 193141 
MZE T63909813 
MZE T63+19092328 
MZE T63-l-29013843 
MZE T63939091015 

X C A  RCD 

XRC TSX FILE,4 

END OF F I L E  

OR T X I  XCD 

END OF F I L E  



00516 -0 04742 0 10441 
00517 -0 07715 0 10442 
00520 0 00000 0 00144 
00521 0 53400 4 04340 
00522 0 50000 0 04534 
00523 -0 32000 4 10440 
00524 0 10000 0 00532 
00525 0 40200 0 04340 
00526 0 56000 4 10440 
00527 -0 77300 0 00031 
00530 0 16200 0 00532 
00531 0 40200 0 04340 
00532 0 76700 0 00022 
00533 0 60100 1 0 0 0 0 1  
00534 0 50000 0 04634 
00535 -0 32000 4 10443 
00536 0 10000 0 00544 
00537 0 40200 0 04340 
00540 0 56000 4 1 0 4 4 3  
00541 -0 77300 0 00031 
00542 0 16200 0 00544 
00543 0 40200 0 04340 
0 0 5 4 4  -0 60200 h O O O O L  
00545 1 77776 I 00546 
00546 2 00001 4 00522 
00547 2 00001 2 00474 
00550 0 76200 0 00321 
00551 0 07400 4 05363 
00552 0 00000 0 06100 
00553 0 00000 0 00144 
00554 0 07400 4 05030 
00555 0 04352 0 06113 
00556 0 02000 0 00550 
00557 0 07400 4 05135 
00560 0 00013 0 06113 
00561 0 02000 0 00620 
00562 0 07400 4 05573 
00563 -2 01772 0 20462 
00564 -2 03607 0 10463 
00565 -2 05424 0 10464 
00566 - 2  0 7 2 4 1  0 10467 
00567 -2  11056 0 1 0 4 6 6  
00570 -2  12673 0 10465 

XRD 
XRE 

X R E l  

XRE2 
XRF 
X RG 
XRH 
X R I  

MZE T63+49092530 
MZE T63+59094045 
HTR RCD ERROR RETURN FROM FILE 
L X A  I394 
C L A  C60 
ANA T63+314 
TZE X R E l  
SUB I3 
LDQ T63+3,4 
RQL 25 
TQP X R E l  
SUB I 3  
A L S  18 
STO 2 9 1  
C L A  C6Q 
A N A  T63.t.694 
TZE XRE2 

L D Q  T63+6+4 
RQL 25 
TQP XRE2 
SUB 13 
ORS 1 9 1  
T X I  XRG919-2 
T I X  X R E P 4 , l  
T P X  X R B r 2 , l  
RCD 
TSX 0601*4 
PZE BUFFER 
HTR RCD END OF FILE 
TSX IFF94 
PZE BUFFER+lI9O+IC 
TRA X R I  
TSX BLNK94 
PZE BUFFER+ll 9 0  9 I1 
TRA XCD 
TSX FILE14 
MTW T789091018 
MTW T 7 9 9 0  91927 
MTW T809092836 
MTW T8390~3745 
MTW T829034654 
MTW T819095563 

SUB 13 

1 



. . 

00571 
00572 
00573 
00574 
00575 
00576 
00577 
00600 
00601 
00602 
00603 
00604 
00605 
00606 
00607 
00610 
00611 
00612 
00613 
00614 
00615 
00616 
00617 
00620 
00621 
00622 
00623 
00624 
00625 
00626 
00627 
00630 
00631 
00632 
00633 
006’34 
00635 
00636 
00637 
00640 
00641 
00642 
00643 

0 00000 0 00144 
0 56000 0 10462 
0 26000 0 10463 
0 60100 0 10473 
0 56000 0 10462 
0 26000 0 10464 
0 60100 0 10474 
0 56000 0 10463 
0 26000 0 10464 
0 60100 0 10475 
0 53400 1 04340 
0 56000 1 1 0 4 6 5  
0 26000 1 10465 
0 60100 1 10473 
0 56000 1 10476 
0 26000 1 10470 
0 60100 1 10476 
2 00001 1 00604 
0 53400 3, 04343 
0 56000 0 04752 
0 26000 1 10476 
0 60100 1 10476 
2 00001 1 00614 
0 02000 0 03034  
0 77200 0 00204 
0 53400 4 04341 
0 76200 0 00224 
0 70000 0 10450 
0 02000 0 00627 
0 00000 0 00144 
2 00001 4 00623 
0 50000 0 05025 
0 40200 0 10330 
0 77100 0 00001 
0 60100 0 10504 
0 77100 0 00001 
0 40000 0 10504 
0 73400 1 00000 
0 77200 0 00205 
0 76600 0 00225 
0 70000 0 04335 
2 0 0 ~ 0 1  1 00641 
0 53400 1 10504 

X R J  

X R J 1  

X R J 2  

x CD 
XCE 

X C E l  

XCE2 
XCF 

XCFl 

HTR RCD 
LDQ T78 
FMP T79 
SJO T87 
LDQ T78 
FMP T80 
STO T88 
LDQ T79 
FWP T80 
STO T89 
LXA I 3 9 1  
LDQ T78+391 
FMP T78+3,1 
STO T84i -391 
LDQ T87-t.391 
FMP T81+391 
S T O  T87+3,1 
T X X  XRJ1 ,1 ,1  
L X A  I 6 ,1  
LDQ C80 
FMP T84+6,1 
STO T84+6#1 
T I X  XRJ29191 
T R A  XF8 
REW U l  
LXA I 4 9 4  
RTB U1 
CPY T69 
TRA XCE2 
HTR R C D  
T I X  XCE1,4,1 
CLA C90 
SUB T l l  
ARS 1 
STO T96 
ARS 1 
ADD T96 
P A X  O p 1  
REW U3 
WTB U3 
CPY IO 
T I X  XCF19191 
LXA T9691 

8 

ERROR RETURN FRQM F I L E  

a . 

END OF FILE 

OR TRA XCG 



00644 
00645  
00646  
00647  
0 0 6 5 0  
0 0 6 5 1  
00652  
00653  
0 0 6 5 4  
00655  
0 0 6 5 6  
00657  
0 0 6 6 0  
0 0 6 6 1  
00662  
0 0 6 6 3  
0 0 6 6 4  
00665  
00666  
00667  
00670  
0 0 6 7 1  
0 0 6 7 2  
00673  
0 0 6 7 4  
00675  
00676  
00677  
0 0 7 0 0  
00701 
00702 
0 0 7 0 3  
0 0 7 0 4  
00705  
0 0 7 0 6  
00707  
00710  
0 0 7 1 1  
00712 
00713  
00914 
00715  
00716  

0 7 6 6 0 0  0 00225  
0 7 0 0 0 0  0 0 4 3 3 5  
2 00001 1 00645  
0 5 3 4 0 0  1 0 5 0 2 6  
0 7 6 6 0 0  0 00225  
0 7 0 0 0 0  0 0 4 3 3 5  
2 00001 1 0 0 6 5 1  
0 5 3 4 0 0  1 0 5 0 2 7  
0 7 6 6 0 0  0 0 0 2 2 5  
0 70000 0 04335  
2 0 0 0 0 1  1 00655  
0 7 6 6 0 0  0 0 0 3 3 3  
0 53400 1 0 4 3 4 3  
0 6 0 0 0 0  1 10377  
2 0 0 0 0 1  1 0 0 6 6 1  
0 6 0 0 0 0  0 1 0 4 4 4  
0 60000 0 10445  
0 60000 0 10500 
0 6 0 0 0 0  0 05362  
0 7 6 0 0 0  0 0 0 1 6 3  
0 02000 0 0 0 6 7 2  
0 0 2 0 0 0  0 0 0 7 0 0  
0 07400 4 06647  
0 0 7 4 0 0  4 0 5 2 5 4  
3 2 3 5 1 4  0 0 5 0 0 5  
3 06002 0 0 5 0 2 1  

-0 0 0 0 2 7  0 0 4 3 4 0  
-1 00000 0 0 0 3 6 4  

0 0 7 4 0 0  4 0 5 3 3 6  
0 00000 0 00707 
0 0 7 4 0 0  4 0 6 1 4 7  
0 0 7 4 0 0  4 0 5 2 5 4  
3 2 7 4 5 1  0 1 0 4 0 6  
3 0 2 0 6 6  0 0 4 3 6 2  
1 0 0 0 0 1  0 0 0 0 0 3  

-1 0 0 0 0 0  0 0 0 3 6 4  
0 0 7 4 0 0  4 0 5 3 3 6  
0 00000  0 0 0 7 1 6  
0 0 7 4 0 0  4 06147 
0 0 7 4 0 0  4 0 5 2 5 4  
0 0 0 0 0 0  0 0 0 0 0 0  
1 0 0 0 0 0  0 0 0 0 0 3  

-1 00000  0 0 0 3 6 4  

XCF2 

XCF3 

X C F 4  

XCG 
X C G l  

XCH 

X C H l  

XCX2 

X C H 3  
XCH4 

XCH5 

XCH6 

WTB U3 
CPY IO 
T I X  XCFZ9Is1 
L X A  C 9 1 r l  
WTB U 3  
CPY I O  
T T X  XCF39191 
LXA C 9 2 r 1  
WTB U3 
CPY 10 
T I X  X G F 4 9 1 9 1  
I OD 
L X A  1691 
STZ T424-691 
T I X  X C G 1 9 1 9 1  
STZ T65 
STZ T66 
STZ T92 
S T Z  SWTF8 
SWJ 3 
TRA X C H l  
TRA XCH2 
TSX O U T 9 4  
TSX ECHO94 
PTH 686 e0 fi 1OU60 
PTH C889093074  

FVE 2 4 4  
TSX S W T F 4 4  
P Z E  XCH3 
T S X  OUT94 
T S X  E C H Q 9 4  
P T H  T5590912073  
PTH C 3 ~ 0 9 1 0 7 8  
PON U 2 9 0 9 1  
FVE 2 4 4  
TSX SWTF94 
P Z E  XCH6 
TSX O U T 9 4  
TSX ECHO94 
PZE 
PON U 2 * 0 + 0  
F V E  2 4 4  

FOR 13 ,0923  

OR TRA X A  

TO BE SET 

4 I I . 1 . 



~- . c 

00717 0 07400 4 0533 X 
00720 0 00000 0 00724 
00721 0 07400 4 06147 
00722 0 07400 4 05254 
00723 1 00060 0 00003 

H7 

00724 
00725 
00726 
00727 
00730 
00731 
00732 
00733 

r D  r D  00734 
00735 
00736 
00737 
00740 
00741 
00742 
00743 
00744 
00745 
00745 
00747 
00750 
0 0 7 5 1  

b D  00752 
b D  00753 

00754 
00955 
00756 
00757 
00760 

bD 00761 
TD 00762 

-1 
0 
0 

-0 
0 
0 
0 
I 
1 
0 
2 
0 

-3 
0 
0 

-2 
1 
0 
0 
0 
2 
1 
1 
0 
0 
1 
0 
0 

-0 
1 
1 

00000 
53400 
76200 
76000 
76100 
53400 
70000 
00000 
00000 
00000 
00001 
53400 
00000 
53400 
70000 
00001 
77777 
00000 
53400 
70000 
00001 
00000 
00000 
53400 
70000 
77777 
00000 
76600 
76000 
00000 
00000 

0 00000 
4 04340 
0 00224 
0 00012 
0 00000 
1 04344 
1 10514 
0 00736 
0 02065 
0 00144 
1 00732 
1 10313 
1 00746 
2 10330 
2 00000 
1 00746 
2 00742 
0 00144 
1 04346 
1 10525 
1 00747 
0 00753 
0 00757 
1 10327 
1 00000 
1 00754 
0 00000 
0 00333 
0 00012 
0 00763 
0 00767 

XCH8 
X A  
X A 1  

X A 2  

XA3 

XA4 

XA5 
XA6 

XA7 
X A 8  

XA9 

. 

TSX SWTF94 
PZE XCH8 
TSX OUTt4 
T S X  ECHO94 
PON U230,48 
FVE 
LXA I 3 v 4  
RTB U 1  
R T T  
NOP 
L X A  1791 
CPY M 1 + 7 9 1  
T X I  XA3 
T X I  X B I  
HTR RCD 
T I X  X A 2 * l s l  
LXA T 4 t 1  
TXL XA5,3.+0 
LXA T1192 
CPY 0,2 
TNX XA59191 
T X I  XA4+2#-1  
HTR RCD 

CPY M8+991 
T I X  X A 6 s l ~ l  
T X I  XA7 
T X I  XA9 
LXA T%,1 
C P Y  0 9 1  
T X I  X A 8 r 1 9 m l  
PZE 
I OD 
R TT 
T X I  X A l O  
T X I  XB 

L X A  

00’963 0 76400 0 00204 X A l O  BST U 1  
00764 2 00001 4 00726 T I X  X A 1 , 4 + 1  
00965 0 76200 0 00224 RTB U 1  
00766 0 00000 0 00725 HTR X A  
00367 0 53400 1 10332 XB LXA TlOsl 
00770 0 53400 2 10326 LXA T792 
00791  0 60000 2 00000 X B 1  STZ 092 

. 

RECORD TOO SHORT 

I 

VI 
I 

RECORD TOO SHORT 

RTT F A I L S  3 TIMES. START TO SKIP RECORD 



0 0 7 7 2  -2 0 0 0 0 1  1 0 0 7 7 4  
00773  1 7 7 7 7 7  2 0 0 7 7 1  
0 0 7 7 4  0 5 3 4 0 0  4 1 0 3 1 6  
00775  0 53400  1 1 0 3 2 4  
0 0 7 7 6  -0 6 3 4 0 0  1 1 0 4 3 4  
00777  0 76100 0 00000 
01000 -0 6 3 4 0 0  4 1 0 3 5 3  
0 1 0 0 1  0 6 0 0 0 0  0 1 0 3 3 3  
0 1 0 0 2  0 5 3 4 0 0  4 0 4 3 4 3  
01003  0 6 0 0 0 0  4 1 0 4 3 4  
0 1 0 0 4  2 0 0 0 0 1  4 0 1 0 0 3  
01005 0 5 3 4 0 0  1 0 4 3 4 0  
0 1 0 0 6  -0 5 3 4 0 0  2 1 0 4 3 4  
01007  0 5 6 0 0 0  1 10510 
01010 0 2 6 0 0 0  2 0 0 0 0 0  
01011 0 3 0 0 0 0  0 1 0 3 3 3  
0 1 0 1 2  0 60100 0 1 0 3 3 3  
0 1 0 1 3  0 5 0 0 0 0  2 00001 
0 1 0 1 4  -0 73400  4 00000  
01015  - 3  00000  4 0 1 0 2 1  
0 1 0 1 6  0 5 0 0 0 0  1 10510  
01017  0 30000  4 1 0 4 3 4  
0 1 0 2 0  0 60100 4 1 0 4 3 4  
0 1 0 2 1  0 5 0 0 0 0  2 0 0 0 0 1  
01022  0 7 3 4 0 0  4 0 0 0 0 0  
01023  - 3  0 0 0 0 0  4 0 1 0 2 7  
0 1 0 2 4  0 5 0 0 0 0  I 1 0 5 1 0  
01025  0 30000 4 1 0 4 3 4  
01026 0 6 0 1 0 0  4 1 0 4 3 4  
01027  1 7 7 7 7 6  2 0 1 0 3 0  
01030  2 00001 1 01007  
0 1 0 3 1  - 0  6 3 4 0 0  2 1 0 4 3 4  
01032  0 5 3 4 0 0  1 0 4 3 4 0  
01033  0 53400  2 0 4 3 3 5  
0 1 0 3 4  0 5 0 2 0 0  1 1 0 4 3 1  
01035  0 30000 I 1 0 4 3 4  
01036  0 6 0 1 0 0  2 1 0 3 3 6  
0 1 0 3 7  1 00001 2 OP040 
O l O l P O  2 0 0 0 0 1  1 0 1 0 3 4  

TD 0 1 0 4 1  f 0 0 0 0 0  0 0 1 0 7 0  
01042  0 5 6 0 0 0  1 1 0 3 3 7  
0 1 0 4 3  0 2 6 0 0 0  1 1 0 3 3 7  
01044 0 6 0 1 0 0  S 1 0 3 4 2  

T N X  X C 9 1 , l  
PXI XB1929-1 

LXA T 6 1 9 1  
SXD T 6 2 9 1  

XD NOP 
X E  SXD T 2 8 9 4  
XF S T Z  T 1 2  

LXA I 6 9 4  
X F l  STZ T60+694  

T I X  XFlr491 
LXA 1 3 9 1  
LXD T6292  

FMP 0 9 2  
FAD T I 2  
STO T12  
CLA 192 
PDX 0 9 4  
TXL XF39490 
CLA M I 9 3 9 1  
FAD T 6 0 + 6 ~ 4  
STO T 6 0 + 6 r 4  

XF3 CLA 192 
PAX 0 9 4  
TXL XF49490 
CLA M 1 9 3 ~ 1  
FAD T60+6,4 
STO T 6 0 i - 6 9 4  

x F 4  TXI XF5929-2 
XF5 T I X  X F 2 9 1 9 l  

X C  LXA T 1 9 4  

XF2 LDQ M1+3,1 

SXD T6292  
L X A  I391 
L X A  1092 

XF6 CLS T60+391 
FAD T60+6s1  
STO T1592  
T X I  XF7929f 

XF7 T Z X  XF69194i 
X G  T X I  XH 
XGl LDQ T 1 3 9 3 9 1  

FMP T13-i-391 
S T O  T164-391 

OR T R A  XDL 

OR T R A  XH 

OR L X A  I 3 9 1  



01045 
0 1046 
01047 
01050 
01051 
01052 
01053 
01054 
01055 
01056 
01057 
01060 
01061 
01062 
01063 
01064 
01065 
01066 
01067 
01070 
01011 
01072 
01073 
01074 
01075 
01076 
01077 
01100 
0 1 1 0 1  
01102 
01103 
01104 
01105 
01106 
01107 
01110 
01111 
01112 
01113 
01114 
01115 
0 1 Z l 6  
01317 

2 0 0 0 0 1  1 01042 
0 56000 0 10334 
0 26000 0 10335 
0 60100 0 10342 
0 56000 0 10342 
0 26000 0 04366 
0 60100 0 10342 
0 56000 0 10334 
0 26000 0 10336 
0 60100 0 10343 
0 56000 0 10343 
0 26000 0 04366 
0 60100 0 10343 
0 56000 0 10335 
0 26000 0 10336 
0 60100 0 10344 
0 56000 0 30344 
0 26000 0 04366 
0 60100 0 10344 
0 53400 4 10314 
0 53400 2 10325 
0 53400 I 10326 
0 76100 0 00000 

-0 63400 4 10346 
0 50000 0 10333 
0 60100 0 10345 
0 53400 4 04340 
1 77777 2 01101 
0 56000 2 00000 
0 26000 4 10337 
0 30000 0 10345 
0 60100 0 10345 
1 77777 2 01106 
2 00001 4 01101 
0 07400 4 06777 
0 60100 0 10347 
0 50000 0 10345 
0 07400 4 07000 
0 60100 0 10350 
1 77777 2 01335 
0 60000 0 10351 
0 56000 2 00000 
0 26000 4 10345 

T I X  X G 1 9 1 ~ 1  
LDQ T13 
FMP T14 
STO T l 9  
LDQ T 1 9  
FMP C7 
STO T19 
LDQ T 1 3  
FMP T 1 5  
STO T20 
LDQ 1 2 0  
FMP C7 
STO T20  
LDQ T 1 4  
FMP T I 5  
STQ T 2 1  
LDQ T21 
FMP C 7  
STO T 2 1  

XH L X A  T294 
L X A  f 692  
L X A  T 7 ~ 1  

SXD T2394 
C L A  T12 
STO T22 
LXA 1394 
T X I  X I 1 ~ 2 9 ~ 1  

X I 1  LDQ 092 
FMP T13+3+4 
FAD T22  
STO T22 

X I  NOP 

TXI x r z 9 z , - 1  
X I 2  TIX X I 1 ~ 4 9 1  

TSX S I N 9 4  
STQ T24 
CLA T22 
TSX SIN+1,4 
STO f25 

X4 7x1 X K 9 2 9 - 2  
STZ T26 

X41 LDQ 092 
FMP T16+694 

1 . 

INSERT T R A N S F E R  TO HANDLE SPECIAL POSITIOMS 

OR L X A  1694 



01120 
01121 
01122 
01123 
01124 
01125 
01126 
01127 
01130 
01131 
01132 
01133 
01134 
01135 
01136 
01137 
01140  
01141 
01142 
0 1143 
01144 
01145  
01146 
01147  
01150 
01151 
01152 
01153 
01154 
01155 
01156 

PD 01157 
O l l 6 0  
01161 
01162 
01x63 
01164  
01165 
01166 
09167 
01170 
01171 
O l l ’ P 2  

0 30000  0 10351 
0 60100 0 10351 
1 7 7 7 7 7  2 01123 
2 00001 4 01116 
0 07400 4 07027 
0 00000 0 00144 
0 60100 0 10352 
0 56000 0 10352 
0 26000 0 10347 
0 60100 0 10347 
0 56000 0 10352 
0 26000 0 10350 
0 60100 0 10350 
0 50000 0 10350 
0 30000 1 00000 
0 60100 1 00000 
1 7 7 7 7 7  1 01141 
0 53400 4 04340 
0 56000 0 10347 
0 26000 4 10337 
0 30000 1 00000 
0 60100 1 00000 
1 7 7 7 7 7  1 01147 
2 00001 4 01142 
1 77777  1 01157 
0 56000 0 10350 
0 26000 4 10345 
0 30000 1 00000 
0 60100 1 00000 
1 77777  1 0115€ 
2 00001 4 01151 
1 00000 0 01201 

0 60100 1 00000 
1 77777  1 01163 
0 53400 4 04340 
0 56000 0 10350  
0 26000 4 PO337 
0 30000 1 00000 
0 6010Q E 00000 
1 7 7 7 7 7  1 01171 
2 00001 4 01164 
1 7 7 7 7 7  1 01201  

o 30000 I aoooo 

FAD 126 
STO 1 2 6  
T X I  XJ2929-1 

T S X  E X P 9 4  
HTR RCD 
STO T27 
LDQ 1 2 7  
FMP T24 
STO T24 
LDQ T27 
FMP T25 
STO T25 

XK CLA T25 
FAD 0 9 1  
STO 093,  
T X I  XL,l,-l 

X J 2  T I X  X J 1 9 4 9 1  

Xb L X A  I 3 9 4  
X t l  LDQ T24 

FMP T13+394 
FAD 0 9 1  
S T O  0,l 
T X I  X L 2 t l t - 1  

XL2 TIX X L 1 ~ 4 9 1  
XM T X f  X N s l e ’ l  
XMP I D Q  T25 

FMP T16+6#4 
F A D  0 9 1  
STO O t l  
TXP XM2919-E 

X M 2  T I X  X M l r 4 9 1  
X N  T X I  X Q  

FAD 091 
STO 091 
TXP XO>l9-l 

LOQ T25 
FMP TP3t.394 
FAD 0 9 1  
STO 0 9 1  
T X I  X O Z 9 l a - i  

xo L X A  ‘1394 

X02 T I X  X 0 1 9 4 , P  
XP T X I  X Q s 1 9 - 1  

. 

N E G A T I V E  ANIS TEMP FACTOR 

OR P X I  XN 

OR L X A  X694 

OR CLA K24 

OR T X f  XQ 

* 



. 

01173 0 56000 0 10347 
01174 0 26000 4 10345 
01175 0 30000 1 00000 
01176 0 60100 1 00000 
01177 1 77777 1 01200 
01200 2 00001 4 01173 
01201 -0 53400 4 10346 
01202 2 00001  4 01073 
01203 -0 53400 4 10353 
01204 2 00001 4 00777 
01205 0 53400 4 10314 
01206 0 53400 2 10325 
01207 0 53400 1 10326 
01210 0 50000 0 04335 
01211  0 56000 0 04335 
01212 0 02000 0 01215 
01213 0 50QOo 0 10514 
01214 0 56000 0 10515 
01215 0 60100 0 10516 
01216 -0 60000 0 10517 
01217 -0 63400 4 10346 
01220 0 50000 2 00000 
01221  -0 76000 0 00003 
01222 0 40000 0 10330 
01223 0 40000 0 04336 
01224 0 73400 4 00000 
01225 0 50000 4 00000 
01226 0 6OlQO 0 10354 
01227 0 56000 0 10513 
01230 0 26000 2 00004 
01231 0 07400 4 07027 
01232 0 00000 0 00144 
01233 0 60100 0 10355 
01234 0 56000 0 10355 
01235 0 26000 0 10354 
01236 0 60100 0 10354 
01237 1 77773 2 01242 
01240 0 50000 0 04360 
01241 0 60100 0 10355 
01242 0 56000 0 10354 
01243 0 26000 1 00000 
01244 0 60100 0 10356 
01245 0 30000 0 10516 

X P 1  

XP2 
XQ 

XR 

xs 

xs1 

XS2 

xs3 

X T  
xu 
xu1 

xu2 
xv 

xw 
xx  

LDQ T24 
FMP T16+694 
FAD 0 9 1  
STO 091 
TXX XP2*19-1 
T I X  X P 1 9 4 9 1  
L X O  T2394 
T I X  X I 9 4 9 1  
LXD T2894 
T I X  XD94,l 
LXA T 2 r 4  
LXA T692 
LXA T791, 
CLA I O  
LDQ I O  
TRA X S 3  
CLA M 8  
LDQ M 9  
STO M 1 0  
STQ M 1 1  
SXD T 2 3 r 4  
CLA 092 
SSM 
ADD T l l  

PAX 094 
CLA 094 
STQ T29 
LDQ M 7  
FMP 492 
TSX EXPr4 
HTR RCD 
5TO T30 
LDQ T30 
FMP J29 
STO T29 
T X I  X X 9 2 9 - 5  
CLA C1 
5 f O  T30 
LDQ T29 
FMP 091 
STO T31  
FAD M10 

ADO r i  

Of? TRA XS2 

OR T X I  XU2 

OR TXI  XW92,n10 

NEGATIVE SYMM TEMP FACTOR 



01246 
01247 
01250 
01251 
01252 
01253 
01254 
01255 
01256 
01257 
01260 
01261 
01262 
01263 
01264 
01265 
01266 
01267 
01270 
01231 
0127.2 
01273 
01274 
01275 
01276 
01277 
01300 
01301 
01302 

TO 01303 
01304 
01305 
01306 
01307 
01310 
01311 
01312 
01313 
01314 
01315 
01316 
01317 
01320 

0 60100 0 10516 
0 56000 0 10355 
0 26000 1 0 0 0 0 0  
0 60100 1 00000 
1 77777 1 01253 
0 56000 0 10354 
0 26000 0 04361 
0 60100 0 10360 
0 76000 0 00002 
0 60100 0 10361  
0 53400 4 04340 
0 56000 0 10361  
0 26000 1 00000 
0 60100 1 00000 
1 77777 1 01265 
2 00001 4 01261 
0 56000 0 10356 
0 26000 0 10513 
0 76000 0 00002 
0 60100 1 00000 
1 77777 1 01303 
0 50200 0 10354 
0 60100 0 10362 
0 53400 4 04343 
0 56000 0 10362 

0 60100 1 00000 
1 77777 1 01302 
2 00001 4 01276 
1 O Q O O O  0 01335 
0 26000 1 00000 
0 60100 0 10357 
0 30003 0 10517 
0 60100 0 10517 
0 56000 0 10355 
0 26000 1 00000 
0 60100 1 00000 
1 77777 1 01314 
0 53400 4 04340 
0 56000 0 10360 
0 26000 1 00000 
0 60100 f. 00000 
1 77777 1 01321 

o 26000 1 00000 

S T O  M I 0  
LDQ T30 
FMP 0 9 1  
STO 0 9 1  
T X I  XY1,lb-l 
1 O Q  T29 
FMP C2 
S T O  T33 
CHS 
S T O  T34 
LXA I 3 + 4  
LDQ T34 
FMP 0 , P  
STO 0 , l  
TXf XY3,1,11 
T I X  X Y 2 * 4 * 1  
LDQ T 3 1  
FMP M7 
CHS 
STO 0,1 
T X I  XAB*19-1 
CLS T29 
S T O  T35 
LXA 1694 
LDQ T35 
FMP 091 
STO 091 
TX I X A A 2  9 19-1 
T I X  X A A 1 ~ 4 9 1  
T X I  XAF 
FMP 0 9 1  
STO T32 
FAD M 1 1  
S T O  M I 1  
LDQ T30 
FMP 091 
STO 091 
T X Z  XAC1,1,-1 
LXA I 3 9 4  
LDQ T33 
FMP 0 9 1  
STO O t l  
VXI XAC3919-1 

OR T X I  X A A  

OR LDQ T 2 9  

OR PXI X A F i l b - 1  

4 



* . 

01321  
01322 
01323 
01324 
01325 
01326 
01327 
01330 
01331  
01332 
01333 
01334 
01335 
01336 
Of337 
01340 
01341  
01342 
01343 
01344 
01345 
01346 
01347 

2 00001 4 01315 
0 56000 0 10357 
0 26000 0 10513 
0 76000 0 00002 
0 60100 1 00000 
1 77777 1 01335 
0 5 3 4 0 0  4 04343 
0 56000 0 10362 
0 26000 1 00000 
0 60100 1 00000 
1 77777 1 01334 
2 00001 4 01330 

-0 53400 4 10346 
2 00001 4 01217 
0 56000 0 10513 
0 26000 0 00000 
0 07400 4 07027 
0 00000 0 00144 
0 60100 0 10363 
0 50000 0 10525 
0 40000 0 10512 
0 62100 0 01347 
0 56000 0 00000 

XAC3 
X A D  

X A E  
XAEL 

XAE2 
XAF 

x AG 
X A G l  

XAG2 
01350 -0 60000 0 10364 
01351 0 26000 0 10363 
01352 0 60100 0 10363 

TD 01353 1 0 0 ~ 0 ~  0 01354 XAH 
01354 0 50000 0 10363 X A I  
01355 0 30000 0 10363 
01356 0 60100 0 10365 
01357 0 56000 0 10365 
01360 0 26000 0 10516 
01361 0 60100 0 10520 

T D  01362 1 00000 0 01463 
01363 0 56000 0 10516 X A J  
01364 0 26000 0 10516 
01365 0 60100 0 10367 
01366 0 56000 0 10517 
01367 0 26000 0 10517 
01370 0 30000 0 10367 
01371 -0 10000 0 01376 
01372 0 60000 0 10520 
01373 0 60000 0 10365 

T I X  XAC294*1 
LDQ T32 
FMP M 7  
CHS 
S T O  0 9 1  
TXE XAFr19-1 
LXA 1694 
LDQ T35 
FMP 091 
STQ 0,1 
T X I  XAE2t ls -1  
T I X  X A E l r 4 9 1  
LXD T 2 3 r 4  
T X X  X T 9 4 r l  
LDQ M7 
FMP 0 
TSX EXP94 
HTR RCD 
STO T36 
CLA T5 
ADD M6 
S T A  XAG2 
LDQ 0 
STQ T37 
FMP T36 
STO T36 
T X I  X A I  
C L A  T36 
FAD T36 
STO T38 
LDQ T38 
FMP M I 0  
STO M12 
T X I  X A M  
LDQ M10 
FMP M 1 O  
STO T40 
LDQ M I 1  
FMP M 1 1  
FAD 1 4 0  
TNZ X A J l  
STZ M P 2  
STZ T38 

OR T X I  X A E  

ADDRESS TO BE SET 

NEGATIVE OVERALL TEMP FACTOR 

AOORESS TO BE SET 

OR T X I  XAK 
OR T X I  X A J  



01374 0 60000 0 10366 S T Z  T39 
TD 01375 1 00000 0 01463 T X E  X A M  

01376 0 0 7 4 0 0  4 06116 X A J 1  TSX SQRT94 
01377 
01400 
01401 
01402 
01403 
01404 
01405 
01406 
01407  
01410 
01411 
Of412 
01413 

TD 01414 
01415  
01416 
01417 
0 1420 
01421 
01422 
01423 
01424 
01425 
01426 
01427 
01430 
01431 
01432 
01433 

TD 01434 
01435 
01436 
01437 
01440 
01441 
01442  
01443 
01444 
01445 
02446 

0 00000 0 00144 
0 60100 0 10367 
0 56000 0 10367 
0 26000 0 10363 
0 60100 0 10520 
0 50000 0 10363 
0 24000 0 10367 

-0 60000 0 10366 
0 26000 0 10516 
0 60100 0 10365 
0 56000 0 10366 
0 26000 0 10517 
0 60100 0 10366 
1 00000 0 01463 
0 50000 0 10363 X A K  
0 30000 0 10363 
0 60100 0 10365 
0 56000 0 10365 
0 26000 0 10365 
0 60100 0 10365 
0 56000 0 10365 
0 26000 0 10516 
0 60100 0 10365 
0 56000 0 10365 
0 26000 0 10516 
0 60100 0 1 0 5 2 0  

0 30000 0 10365 
0 60100 0 10365 
1 00000  0 01473 
0 56000 0 10363 XAL 
0 26000 0 10363 
0 60100 0 10365 
0 30000 0 10365 
0 60100 0 10366 
0 56000 0 10516 
0 26000 0 PO516 
0 60100 0 10369 
0 56000 0 10597  
0 26000 0 10517 

o 50000 o 10365 

HTR R C D  
STO T40 
LDQ T40 
FMP T36 
STO M12 
CLA T36 
FDH T40 
STQ T39 
FMP M10 
SfO T38 
LDQ T39 
FMP M I 1  
STO T39 
T X f  X A M  
C L A  T36 
FAD T36 
STO T38 
LDQ T38 
FMP T38 
STO T38 
LDQ T38 
FMP M10 
S T O  T38 
CDQ T38 
FMP MI0  
STO M12 
CLA T38 
FAD T38 
STO T38 
TXP X A N  
LDQ T36 
FMP T36 
STO T38 
FAD T38 
STO T39 
LDQ M I 0  
FMP M I 0  
STO T4O 
IDQ M’IP 
FMP M 1 P  

. 

NEGATIVE RADICAND 

OR T X f  XAL 



. m * . 

01447 
01450 
01451 
01452 
01453 
01454 
01455 
01456 
01457 
01460 
01461 

TD 01462 
01463 
01464 
01465 
01466 
01467 
01470 
01471 

TD 01472 
01473 
01474 
01475 
01476 
01477 
01500 
01501  
01502 
01503 
01504 
01505 
01506 
01507 
01510 
01511 
01512 
01513 
01514 
01515 
01516 

’D 01517 
01520 

0 30000 0 10367 
0 60100 0 10367 
0 56000 0 10367 
0 26000 0 10365 
0 60100 0 10520 
0 56000 0 10516 
0 26000 0 10366 
0 60100 0 10365 
0 56000 0 10517 
0 26000 0 10366 
0 60100 0 10366 
1 00000 0 01473 
0 50000 0 10520 X A M  
0 24000 0 10364 

-0 60000 0 10523 
0 56000 0 10513 
0 26000 0 10520 
0 76000 0 00002 
0 60100 0 10524 
1 00000 0 Of507 
0 50000 0 10520 X A N  
0 24000 0 10364 

-0 60000 0 10523 
0 50000 0 10523 
0 30000 0 10523 
0 60100 0 10523 
0 56000 0 10513 
0 26000 0 10520 
0 76000 0 00002 
0 60100 0 10524 
0 30000 0 10524 
0 60100 0 10524 
0 53400 4 10314 XAO 
0 53400 2 10326 
0 53400 1 10327 

-0 63400 4 10346 X A P  
0 53400 4 10370 
0 56000 0 10365 X A Q  
0 26000 2 00000 
0 60100 1 00000 
1 00000 0 01523 X A R  
0 26000 2 00000 X A R l  

FAD T40 
S T O  T40  
LDQ T40 
FMP T38 
5 T O  M 1 2  
LDQ M L O  
FMP T39 
STO T38 
LDQ M 1 1  
FMP T39 
STO T39 
T X I  X A N  
C L A  M 1 2  
FDH T37 
STQ M15 
LDQ M7 
FMP M12 
CHS 
STO M16 
T X I  X A O  
C L A  MI2  
FQH T37 
STQ M15 
C L A  M 1 5  
FAD M15 
STO M15 
LDQ M? 
FMP M12 
CHS 
STO M16 
FAD M16 
STO M16 
LXA T294 
L X A  T792 
LXA T 8 9 1  
SXD T2394 
LXA T4194 
LDQ T38 
FMP 0 9 2  
S T O  0 9 1  
T X I  X A S  
FMP 0 9 2  

OR T X f  XAW 

OR TXI  XAW 

OR LDQ T39 
ADDRESS TO BE SET 

01521 0 30000 1 00000 FAD 0 9 1  



01522 0 60100  1 00000 
01523 1 77777 2 01524 
01524 1 77777 1 01525 
01525 2 0 0 0 0 1  4 01514 
01526 - 0  53400 4 10346 
01527 -2 00001 4 01533 
01530 1 00000 0 01512 
01531 2 0 0 ~ 0 0  2 01512 
01532 0 00000 0 00144 
01533 0 50000 0 10510 
01534 0 56000 0 10520 
01535 0 16200 0 01540 
01536 -0 76000 0 0 0 0 0 3  

T Q  01537 1 00000  0 01541 
01540 0 76000 0 00003 
01541  0 30200 0 10520 
01542 0 60100 0 10521  
01543 0 76000 0 00003 
01544 0 30000 0 10371  
01545 0 60100 0 1 0 3 7 1  
01546 0 56000 0 10511  
01547 0 26000 0 1 0 5 2 1  
01550 0 60100 0 10377 
01551  0 56000 0 10377 
01552 0 26000 0 10377 
01553 0 60100 0 10423 
01554 0 30000 0 10373 
01555 0 60100 0 10373 
01556 0 50000 0 10510 
01557 0 l.0000 0 01567 
01560 0 50000 0 10521  
01561 0 76000 0 00003 
01562 0 30000 0 10372 
01563 0 60100 0 10372 
01564 0 50000 0 10423 
01565 0 30000 0 10374 
01566 0 60100 0 10374 
01567 0 50000 0 10510 
0 1 5 4 0  0 76000 0 00003 
01571  0 30000 0 10375 
01572 0 60100 0 10375 
09573 0 56000 0 10510 
01574 0 26000 0 1 0 5 1 1  

X A S  
X A S l  
X A T  
XAU 

X A V  
X A V l  

XAW 
X A W l  

XAWZ 
XAW3 

XAW4 

S T O  0 9 1  
T X I  XASl92s-1 
T X I  X A T g 1 9 - 1  
T I X  XAQ9491 
LxD T2394 
TNX XAW9491 
T X I  XAP 
T I X  XAPs.290 
HTR RCD 
C L A  M4 
LDQ M12 
TQP XAW2 
SSM 
TXI  XAW3 
SSP 
FSB M12 
STO M13 
SSP 
FAD T42 
STO T42 
L D Q  M 5  
FMP M13 
STO T48 
LDQ 548 
FMP T48 
STO T 5 7  
FAD T44 
STO T44 
C L A  F44 
T Z E  XAW4 
CLA M13 
SSP 
FAD T43 
STO T43 
C L A  T57 
FAD T45 
STO T45 
C L A  M4 
SSP 
FAD T46 
STO T46 
I D Q  M 4  
FMP M5 

OR NOP 
DECREMENT TO BE SET 
L O O K I N G  FOR STORAGE THRU ZERO 
OR T X I  XBK 
OR T X I  XAW3 

. . . 



-. . . b 

01575 0 0100 0 10400 S T O  T 
01576 
01577 
01600 
01601 
01602 
01603 
01604 

01705 
01706 
01707 
01710 
0 171 1 
01712 
01713 
01714 
01715 
01716 
01717 
01720 
01721 
0 1722 
01723 
01724 
01725 

TD 01726 
01727 
01730 

T D  01731 
01732 
01733 
01734 

TD 01735 
01736 
0 1737 
0 1740 
0 1741 
01742 
01743 
01744 
01745 
01746 

0 56000 0 10400 
0 26000 0 10400 
0 60100 0 10400 
0 30000 0 10376 
0 60100 0 10376 
0 60000 0 10522 
0 02000 0 01705 

01405 
0 50000 0 10522 

-0 10000 0 01717 
0 50000 0 10511 
0 10000 0 01717 
0 50000 0 10444 
0 30000 0 04360 
0 60100 0 10444 
0 50000 0 10445 
0 30000 0 10423 
0 60100 0 10445 
0 50000 0 10377 
0 76000 0 00003 
0 30200 0 04366 
0 12000 0 01732 
0 50000 0 10522 
0 10000 0 01727 
0 50000 0 04363 
1 00000 0 01737 
0 50000 0 04362 
0 60100 0 10401 
1 00000 0 01740 
0 50000 0 1 0 5 2 2  
0 10000 0 01736 
0 50000 0 04365 
1 00000 0 01737 
0 50000 0 04364 
0 60100 0 10401 
0 07400 4 05336 
0 00000 0 01753 
0 07400 4 06147 
0 07400 4 05254 
3 03734 0 04367 

-3 00004 0 10505 
-3 00010 0 10506 

X A X  

X A X X  

X A Y  

X A Z  

X B A  

XBB 

X B B l  
XBC 

XBD 

XBE 
XBF 
XBG 

9 
LDQ T49 
FMP T 4 9  
S T O  T49 
FAD T47 
S T O  T47 
STZ M14 
T R A  X A X X  
BSS 64 
CLA M 1 4  
TNZ X A Y  
CLA M5 
TZE X A Y  
CLA T65 
FAD C I  
STO T65 
CLA T66 
FAD T57 
STO T66 
CLA T48 
SSP 
FSB C7 
TPL XBC 
CLA M14 
TZE XBB 
CLA C4 
T X I  XBF 
CLA C3 
S T 0  T50 
T X I  XBG 
CLA M14 
TZE XBE 
CLA C6 
T X I  XBF 
C L A  C 5  
S T O  T50 
TSX SWTF94 
P Z E  X B G 1  
TSX OUT94 
TSX ECHO94 
PTH C990,2012 
SVN M19094 
SVN M29098 

OR REJECTION TEST 

OR T X I  XBH 

OR T X I  XBH 



01747 -3 00014 0 10507 SVN M390912 
01750 -3 05721  0 10520 SVN M129093025 
01751 -3 05736 0 10516 SVN MlQ9093038 
01752 1 00060 0 00003 PON U29Os48 
01753 -1 00000 0 00000 X B G I  FVE 
01754 0 02000 0 02035  TRA XBH 
01755 0 07400 4 05336 XBG2 T S X  SWTF94 
01756 0 00000 0 01771 PZE XBG3 
01757 0 07400 4 06147 TSX OUT94 
01760 0 07400 4 05254 TSX ECHO94 
01761 3 03734 0 04367 PTH C99092012 
01762 -3 00004 0 10505 SVN M19094 
01763 -3 00010 0 10506 SVN M29098 
01764 -3 00014 0 10507 SVN M390912 
01765 -3 05721  0 10520  SVN M12 9 0  93025 
01766 -3 05736 0 10516 SVN M109093038 
01767 -3 05753 0 10517 SVN M l l t 0 , 3 0 5 1  
01970 1 00060 0 00003 PON U290948 
01771 -E 00000 0 00000 XBG3 FVE 
01772 0 0 2 0 0 0  0 02035 TRA XBH 
041773 0 07400 4 05336 XBG4 TSX SWTF94 
01774 0 00000  0 0 2 0 1 2  P Z E  XBG5 
01745 0 07400 4 06147 TSX OUT94 
01776 0 07400 4 05254 TSX ECH0,4 
01737 3 03734 0 04367 PTH C990s2012 
02000  -3 00004 0 1 0 5 0 5  S V N  M l 9 O s 4  
02001 -3 00010 0 10506 S V N  M.29098 
02002 -3 00014 0 10507 SVN M390912 
02003 - 3  05721  0 10510 SVN M49093025 
02004 -3 05736 0 1 0 5 2 0  SVN M129093038 
02005 -3 05753 0 10516  SVN M109093051 
02006  -3 05770 0 10521  SVN M13e093064 
02007 -3 04033 0 PO377 SVN T4890a2075 
02010 3 02072 0 10401  PTH T509091082 
02011 1 00060 0 00003 PON U290948 
02012 -1 00000 0 Q O O O O  XBG5 FVE 
02013 0 0 2 0 0 0  0 02035 TRA XBH 
02014 0 07400 4 05336 X B G 6  TSX SWTF94 
02015  0 0 0 0 0 0  0 02034 P Z E  Y B G 3  
02016 0 07400 4 06147 PSX OUT94 
02017 0 03400 4 0 5 2 5 4  TSX ECHO94 
02020  3 03734 0 04367  PTH C9,0a2092 
0 2 0 2 1  -3 00004 0 1 0 5 0 5  SVN M I 9 0 9 4  

I 



. b 

. 

02022 -3  00010 0 10506 
02023 -3 00014 0 10507 
02024 -3 0 5 7 2 1  0 10510 
02025 -3 05736 0 10520 
02026 -3 05753 0 10516 
02027 -3 05770 0 10517 
02030 -3 06005 0 10521 
02031 -3 04050 0 10377 
02032 3 02107 0 1 0 4 0 1  
02033 1 0 0 0 6 0  0 00003 
02034 -1 00000 0 00000  
02035 0 76600 0 00225 
02036 0 53400 1 04344 
0 2 0 3 7  0 70000 1 10514 
02040  2 00001 1 02037 
0 2 0 4 1  0 53400 1 10313 
02042 -3 00000 1 02047 
02043 0 53400 2 10330 
0 2 0 4 4  0 70000 2 00000 
02045 -2 00001 1 02047 
02046 1 77777 2 02044 
02047  0 70000 0 10514 
02050 0 70000 0 10515 
02051 0 70000 0 10516 
02052 0 70000 0 10517 
02053 0 70000 0 10520 
02054 0 70000 0 10521 
02055 0 70000 0 10522 
02056 0 70000 0 10523 
02057 0 70000 0 10524 
02060 0 53400 1 10331 
02061 0 53400 2 10327 
02062 0 70000 2 00000 
02063 -2  00001 1 00725 
02064 1 77777 2 02062 
02065 0 50000 0 10375 
02066 -0 10000 0 02072 
02067 0 60000 0 10402 
02070 0 60000 0 10403 

T D  02071 1 00000 0 02100 
0 2 0 7 2  0 50000 0 10371 
02073 0 24000 0 10375 
0 2 0 7 4  -0 60000 0 10402 

XBG7 
XBH 

X B H l  

XBH2 

XBH3 

XBH4 

XBH5 

XBH6 

X B I  

X B I  1 

SVN M21098 
SVN M3,0,12 
SVN M49093025 
SVN M12*0,3038 
SVN M 1 0 3 0 t 3 0 5 1  
SVN M11*0,3064 
SVN M13,0,30?7 
SVN T48t012088 
PTH T50t091095 
PON U2s0148 
FVE 
WTB U3 
LXA I 7 9 1  
CPY Ml.i.711 
T I X  X B H 1 + 1 * 1  
LXA T 4 1 1  
T X L  XBH3r l tO  
LXA T 1 1 9 . 2  
C P Y  0 9 2  
TNX XBH39191 
T X I  XBH2121-1 
CPY M8 
CPY M 9  
C P Y  M10 
CPY M 1 1  
CPY M 1 2  
C P Y  M13 
CPY M14 
CPY M15 
CPY M 1 6  
LXA T991 
L X A  T812 
CPY 0 1 2  
T N X  X A 9 1 9 1  
T X I  XBW6t29-1 
C L A  T46 
TNZ X B I L  
STZ T 5 1  
STZ T52 
T X I  XBI2  
CLA T42 
FDH T46 
STQ T 5 1  

OR T X I  X A  

OR T X I  X A  

OR T X I  XA 

OR TRA X S A  



02075  0 50000 0 10372 
02096 0 24000 0 10375 
02077 -0 60000 0 1 0 4 0 3  
02100  0 50000  0 10373 
0 2 1 0 1  0 0 7 4 0 0  4 06116 
02102 0 0 0 ~ 0 0  0 00144 
02103 0 6 0 1 0 0  0 10373  
0 2 1 0 4  0 5 0 0 0 0  0 PO374 
02105 0 07400 4 06116 
0 2 1 0 6  0 00000  0 00144 
02107 0 60100 0 1037’4 
024110 0 5 0 0 0 0  0 10376 
022.11 0 0 7 L c O O  4 06116 
02112 0 0 0 0 0 0  0 00144 
024113 0 60100 0 10375 
022.14 - 0  90000 0 0 2 1 2 0  
02115 0 6 0 0 0 0  0 10404 
02116 0 6 0 0 0 0  0 1 0 4 0 5  

P D  02119 1 00000  0 0 2 1 2 6  
02120 0 50000 0 10373 
02121 0 24000 0 1 0 3 7 6  
02122 -0 60000 0 l O r c O 4  
02123  0 50000 0 103’94 
0 2 1 2 4  0 24000 0 1 0 3 7 6  
02125  -0 6 0 0 0 0  0 PO405 
02126 0 07400 4 06147 
02127  0 07’400 4 0 5 2 5 4  
02130 3 2 7 4 5 1  0 1 0 4 0 6  
02131 3 0 2 0 6 6  0 04362 
02132  1 00001 0 0 0 0 0 3  
02133 -1 00000  0 0 0 3 6 4  
0 2 1 3 4  0 07400 4 0 6 1 4 7  
02135 0 07400 4 0 5 2 5 4  
022.36 3 19560 0 04766 
0 2 x 3 7  3 11727 0 04371 
02140  1 00000 0 00003  
0 2 1 4 1  -1 0 0 0 0 0  0 0 0 3 6 4  
02142  0 07400 4 06147 
02143 0 04400 4. 05254 
0.2144 3 03934 0 04376 
0 2 1 4 5  3 0 5 4 2 4  0 04403  
0 2 1 4 6  -3 05762  0 10371  
0 2 9 4 9  - 3  05747 0 10375 

N E G A T I V E  R A D I C A N D  

N E G A T I V E  R A D I C A N D  

N E G A T  KVE RAD 1 CAND 

4 1 



I 

0 2 1 5 0  -3 06011 0 1 0 4 0 2  
0 2 1 5 1  1 0 0 0 0 0  0 00003 
02152  -1 0 0 0 0 0  0 0 0 3 6 4  
0 2 1 5 3  0 0 7 4 0 0  4 06147  
0 2 1 5 4  0 0 7 4 0 0  4 0 5 2 5 4  
02155  3 0 3 7 3 4  0 04376  
02156  3 0 5 7 2 4  0 0 4 4 0 6  
02157  -3 0 5 7 6 2  0 1 0 3 7 2  
02160  -3 0 5 7 7 7  0 10375  
0 2 1 6 1  -3 0 6 0 1 1  0 1 0 4 0 3  
02162  1 00000  0 0 0 0 0 3  
02163  -1 0 0 0 0 0  0 0 0 3 6 4  
0 2 1 6 4  0 0 7 4 0 0  4 06147  
02165  0 0 7 4 0 0  4 0 5 2 5 4  
0 2 1 6 6  3 0 5 7 1 2  0 0 4 4 0 0  
0 2 1 6 7  3 0 5 7 3 5  0 04403  
0 2 1 7 0  -3 0 5 7 6 2  0 10373 
0 2 1 7 1  -3  0 5 7 7 7  0 1 0 3 7 6  
0 2 1 7 2  - 3  0 6 0 1 1  0 1 0 4 0 4  
02173 1 00000  0 00003  
0 2 1 7 4  -1 00000 0 0 0 3 6 4  
02175  0 0 7 4 0 0  4 06147  
0 2 1 7 6  0 0 7 4 0 0  4 0 5 2 5 4  
0 2 1 7 7  3 0 5 7 1 2  0 04400  
0 2 2 0 0  3 0 5 7 3 5  0 04406  
0 2 2 0 1  -3  05762  0 1 0 3 7 4  
0 2 2 0 2  -3 0 5 7 7 7  0 1 0 3 7 6  
0 2 2 0 3  -3 06011  0 10405  
0 2 2 0 4  1 00000  0 00003 
0 2 2 0 5  -1 00000 0 0 0 3 6 4  
0 2 2 0 6  0 50000  0 1 0 4 4 4  
0 2 2 0 7  0 3 0 2 0 0  0 1 0 4 4 6  
0 2 2 1 0  -0 12000 0 02237  
0 2 2 1 1  0 1 0 0 0 0  0 0 2 2 3 7  
0 2 2 1 2  0 60100 0 1 0 4 4 7  
0 2 2 1 3  0 50000 0 1 0 4 4 5  
0 2 2 1 4  0 2 4 0 0 0  0 20447 
0 2 2 1 5  -0 60000 0 1 0 4 4 7  
0 2 2 1 6  0 50000 0 10445  
0 2 2 1 7  0 0 7 4 0 0  4 061f6 
0 2 2 2 0  0 00000  0 0 0 1 4 4  
0 2 2 2 1  0 6 0 1 0 0  0 1 0 5 0 3  
0 2 2 2 2  0 5 0 0 0 0  0 10447  

SVN T 5 1 1 0 9 3 0 8 1  
PON U21090 
F V E  2 4 4  
T S X  O U T 9 4  
T S X  ECHO94 
P T H  C209092012 
P T H  C239093028 
SVN T439013058  
SVN T 4 6 9 0 9 3 0 7 1  
SVN T 5 2 9 0 9 3 0 8 1  
PON U29090 
FVE 2 4 4  
T S X  OUT94 
TSX ECH0#4 
P T H  C 2 1 * 0 9 3 0 1 8  
P T H  C2290,3037 
SVN T 4 4 9 0 9 3 0 5 8  
SVN T 4 7 9 0 9 3 0 7 1  
SVN T 5 3 9 0 1 3 0 8 1  
PON U29090 
FVE 2 4 4  
TSX O U T 1 4  
TSX E C H O 1 4  
P T H  C 2 1 9 0 * 3 0 1 8  
P T H  C239093037  
SVN T459013058  
SVN T 4 7 9 0 9 3 0 7 1  
SVN T 5 4 9 0 j 3 0 8 1  
PON u29090 
FVE 2 4 4  
CLA f 6 5  
FSB T 6 7  
T M I  X B I l l  
TZE XBIll 
S T O  T68  
CLA T66  
FDH T 6 8  
STQ T 6 8  
CLA T66  
TSX SQRT94 
H T R  R C D  
STO T95  
CLA T 6 8  

NEGATIVE R A D I C A N D  



02223 0 07400 4 06116 
02224 0 00000 0 00144 
02225 0 60100 0 10447 
02226 0 07400 4 06147 
02227 0 07400 4 05254 
02230 3 31426 0 04650 
02231  -3 05762 0 10503 
02232 -3 00104 0 10444 
02233 -3 00110 0 10446 
02234 -3 06011  0 10447 
02235 1 O O Q O O  0 00003 
02236 -1 00000 0 00364 
02237 0 07400 4 06147 
02240 0 07400 4 05254 
02241  -1 00000 0 00361  
02242 0 02000 0 03162 
02243 0 50000 0 10516 
02244 0 60100 0 10514 
02245 0 50000 0 10517 
02246 0 60100 0 10515 

TD 02247 1 00000 0 01717 
02250 0 76200 0 00321 
02251  0 07400 4 05363 
02252 0 00000 0 06100 
02253 0 00000 0 90144 
02254 0 07400 4 05030 
02255 0 04356 0 06113 
02256 0 02000 0 02250 
02257 0 53400 1 04350 
02260 0 50000 0 04466 
02261  0 60100 0 02265 
02262 0 50000 0 04467 
02263 0 60100 0 02273 
02264 0 07400 4 05573 
02265 0 00000 0 00000 
02266 0 00000 0 00144 
02267 0 50000 0 10424 
02270 0 40200 0 04362 
02271 0 10000 0 02275 
02272 0 07400 4 05573 
02273 0 00000 0 00000 
02274 0 00000 0 00144 
02275 -2 00001 1 02303 

T S X  SQRTv4 
HTR RCD 
STO T68 
TSX OUT94 
TSX ECHO94 
PTH C6390913078 
SVN T959093058 
SVN T6590968 
SVN T6790972 
SVN T689093081 
PON U29090 
FVE 244 

TSX ECHO94 
FVE 241 
TRA XSA 

XBK CLA M L O  
STO M8 
CLA M 1 1  
S T 0  M9 
T X I  X A Y  

TSX DBD194 
PZE BUFFER 
HTR RCD 
TSX IFF94  
PZE BUFFER+1I.,O,IS 
TRA XDA 

CLA C 2 8  
STO X D C l  
CLA C 2 9  
STO X D D l  

X B f l l  TSX OUT14 

X D A  RCD 

XDB L X A  I 1 2 9 1  

XDC TSX FTLE#4 
X D C l  PZE 

HTR RCD 
CLA T58  
SUB C 3  
TZE XDE 

XDD TSX F ILE94 
X D D l  P Z E  

HTR RCD 
XDE TNX XDFF9191 

N E G A T I V E  RADICAND 

OR T X I  X A Y  

END OF F I L E  

TO BE SET 
ERROR RETURN FROM F I L E  

TO B E  SET 
ERROR RETURN FROM F I L E  

. I . 



. . 

02276 
02277 
02300 
02301  

TD 02302 
02303 
02304 
02305 
02306 
02307 
02310 
02311  
02312 

TD 02313 
TD 02314 
TO 02315 
TD 02316 

02317 
02320 
02321  
02322 
02323 
02324 
02325 
02326 
02327 
02330 
02331 
02332 
02333 
02334 
02335 
02336 
02337 
02340 
02341  
02342 
02343 
02344 
02345  
02346 
02347 
02350 

0 50000 0 02265 
0 40000 0 04470 
0 62200 0 02265 
0 62200 0 02273 
1 00000 0 02264 
0 07400 4 02305 
0 02000 0 00471 

-0 63400 4 1 0 4 2 2  
0 53400 4 10305 
3 00004 4 02317 
0 50000 4 04314 
0 60100 0 02722 
0 02000 4 02317 
1 00000 0 02350 
1 00000 0 02336 
1 00000 0 02331 
1 00000 0 02320 
0 00000 0 00144 
0 50000 0 04336 
0 60100 0 10311 
0 60100 0 10321 
0 60100 0 10323 
0 50000 0 04337 
0 60100 0 10312 
0 60100 0 10322 
0 50000 0 04160 
0 02000 0 02361 
0 50000 0 04337 
0 60100 0 20321 
0 60100 0 10322 
0 50000 0 04160 
0 02000 0 02361 
0 50000 0 04336 
0 60100 0 10321 
0 60100 0 10312 
0 60100 0 10322  
0 50000 0 04337 
0 60100 0 10321 
0 50000 0 04340 
0 60100 0 10323 
0 50000 0 04157 
0 02000 0 0 2 3 6 1  
0 50000 0 04336 

XDF 

XDFF 

XDG 

X D C l  
XDG2 

XDG3 

XDG4 

XDG5 

C i A  X D C l  
ADD C30 
STD X D C l  
S T D  X D D l  
T X I  XDC 
TSX XDG94 
T R A  XCC 
SXD T5694 
i X A  5194 
TXH X D G l ~ 4 9 4  
CLA lXEC1+1,4 
STQ X E C l  
TRA XDG194 
T X I  XDG5 
T X I  XDG4 
T X I  XDG3 
T X I  XDG2 
HTR RCD 
C L A  11 
STO S 5  
S T O  5 1 2  
STO S 1 4  
€LA I2 
STO S 6  
STO S13 
C L A  lXSB 
TRA XDG6 
CLA 12 
STO s 1 2  
STO S13 
CLA l X S 8  
TRA XDG6 
C L A  I1 
STO S5 
S I 0  S 6  
STO S I 3  
C t A  I2 
STO S 1 2  
CLA 13 
STO S I 4  
CLA 2XSB 
TRA XDG6 
CEA I 1  

MODE NOT SPECIFlEO 



02351 
02352 
02353 
02354 
02355 
02356 
02357 
02360 
02361  
02362 
02363 
02364 
02365 
02366 
02367 
02370 
02371 
02372 
02373 
02374 
02375 
02376 
02377 
0 2 4 0 0  
02401  
02402  
02403 
02404 
02405 
02406 
0 2 4 0 7  
02410 
02411  
02412 
02413 
02414 
02415 
024’16 
02417 
02420  
02421  
02422  
02423 

0 60100 0 1 0 3 1 1  
0 60100 0 10312 
0 50000 0 04337 
0 60100 0 10322 
0 60100 0 1 0 3 2 2  
0 50000 0 04340 
0 60100 0 10323 
0 50000 0 04157 
0 60100 0 03164 
0 5 3 4 0 0  4 10306 
3 00002 4 02365 
3 00000 4 02366 
0 00000 0 00144 
0 50000 4 04163 
0 60.200 0 01353 
0 50000 4 04165 
0 60100 0 01534 
0 50000 4 04316 
0 60100 0 02727 
0 53400 4 10307 
3 00003 4 023’97 
3 00000 4 0 2 4 0 0  
0 00000 0 00144 
0 50000 4 04153 
0 60100 0 03116 
0 50000 4 04144 
0 60100 0 10307 
0 50000 4 04321 
0 60100 0 02734 
0 53400  4 10307 
0 50000 4 04167 
0 60100 0 03104 
0 50000 4 04171 
0 60100 0 01041  
0 50000 4 04193 
0 60100 0 01114 
0 50000 4 04175 
0 60100 0 01150 
0 50000 4 04177 
0 60100 0 01172 
0 50000 4 04201 
0 60100 0 0 1 2 2 7  
0 5 0 0 0 0  4 0 4 2 0 3  

STO s5 
STO 56 
CLA I 2  
STO 512 
STO 513 
CLA I 3  
STO S14 
CLA 2XSB 

XDG6 STO XSB 
XDH LXA S294 

TXH XDHl9492 
TXH XDH29490 

X D H l  HTR RCD 
XDH2 CLA 1XAH+lr4 

STO XAH 
CLA 1XAWl+1,4 
STO X A W l  
CLA lXEC2+194 
STO XEC2 
LXA S 3 9 4  
TXH XDH39493 
TXH XDH4~490 

XDH3 HTR RCD 
XDH4 CLA 1XGA-I-194 

S T O  XGA 
C L A  1 S 3 + 1 9 4  
STO s3 
CLA 1XEC3+194 
STO XEC3 
LXA S 3 r 4  
C i A  1XFF2+194 
STO XFF2 
CLA 1xG4.194 
STO X G  
CLA 1xJ-I-194 
STO X J  
CLA IXM*f,4 
STO XM 
C I A  1XP+Pb4 
STO XP 
CLA 1XVS194 
S T O  XV 
CLA 1 X Z + 9 9 4  

52 NOT SPECIFIED 

8 w 
a 

53 NOT SPECIFIED 

0 



c . . * a 

0 2 4 2 4  
02425  
02426 
02427  
02430  
0 2 4 3 1  
02432  
0 2 4 3 3  
0 2 4 3 4  
02435  
0 2 4 3 6  
02437  
02440  
02442  
02442  
0 2 4 4 3  
0 2 4 4 4  
02445  
02446  
02447  
0 2 4 5 0  
0 2 4 5 1  
0 2 4 5 2  
02453  
0 2 4 5 4  
02455  
02456  
0 2 4 5 7  
02460  
0 2 4 6 1  
02462  
02463  
0 2 4 6 4  
02465  
02466 
02467 
02470 
0 2 4 7 1  
024’72 
02473  
02474 
02475 
02476  

0 6 0 1 0 0  0 01266  
0 5 0 0 0 0  4 04205 
0 6 0 1 0 0  0 01322  
0 5 0 0 0 0  4 04207  
0 6 0 1 0 0  0 10370  
0 6 2 1 0 0  0 01520 
0 7 6 7 0 0  0 0 0 0 2 2  
0 6 2 2 0 0  0 0 1 5 3 1  
0 6 2 2 0 0  0 04102  
0 5 0 0 0 0  4 04150  
0 6 0 1 0 0  0 03747 
0 50000 4 04146  
0 6 0 1 0 0  0 03773  
0 5 3 4 0 0  4 10310 
3 0 0 0 0 3  4 0 2 4 4 4  
3 00000 4 02445 
0 00000 0 0 0 1 4 4  
0 5 0 0 0 0  4 04212  
0 6 0 1 0 0  0 00666  
0 5 0 0 0 0  4 04215  
0 6 0 1 0 0  0 Of717 
0 5 0 0 0 0  4 04220  
0 6 0 1 0 0  0 01731 
0 50000 4 0 4 3 2 4  
0 6 0 1 0 0  0 02741 
0 5 3 4 0 0  4 1 0 3 1 1  
3 00002  4 02460  
3 00000 4 0 2 4 6 1  
0 0 0 0 0 0  0 0 0 1 4 4  
0 50000  4 04222  
0 60100 0 02035  
0 5 0 0 0 0  4 04155  
0 60100 0 00630  
0 5 0 0 0 0  4 04157 
0 6 0 1 0 0  0 03162  
0 5 0 0 0 0  4 0 4 2 2 4  
0 60100 0 0 4 1 2 1  
0 5 3 4 0 0  4 1 0 3 1 2  
3 0 0 0 0 2  4 0 2 4 7 4  
3 00000 4 02475  
0 00000 0 0 0 1 4 4  
0 50000 4 04226  
0 60100 0 01533 

STO X Z  
C L A  1 X A D + l s 4  
S T O  X A D  
CLA lT414-194 
STO T41 
S T A  X A R l  
A L S  1 8  
S T D  X A V l  
STD XWU 
CLA 1 XWD+ 1 9 4 
S T O  X W D  
CLA l X W P 1 + 1 9 4  
STO X W P l  
LXA S 4 9 4  
T X H  XDH59493 
T X H  XDH69490 

X D H 5  H T R  RCD 
XDH6 CLA l X C H + 1 9 4  

STO XCH 
CLA 1 X A y + 1 # 4  
STQ X A Y  
CLA l X B B 1 + 1 9 4  
STO X 6 6 l  
CLA l X E C 4 + 1 9 4  
STO X E C 4  
LXA 5 5 9 4  
TXH XDH79492 
TXH XDH89490 

X D H 7  H T R  RCD 
XDH8 CLA 1 X B H - t - 1 9 4  

STO X B H  
CLA 1XCF4-194 
STO XCF 
CLA l X S A - f - 1 9 4  
STO X S A  
CLA 1 X V I i - 1 9 4  
STQ X V I  
LXA 5 6 9 4  
T X H  XDH99492 
T X H  X D H 1 0 , 4 , 0  

XDH9 H T R  R C D  
X D H l O  CLA l X A W + 1 9 4  

STO X A W  

S 4  NOT S P E C I F I E D  

S5 NOT SPECIFIED 

S6 NOT SPECIFIED 
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02552  
0 2 5 5 3  
0 2 5 5 4  
02555  
02556  
02557  
02560  
0 2 5 6 1  
02562  
02563  
02564  
02565  
02566  
02567  
0 2 5 7 0  
0 2 5 7 1  
02572  
02573  
0 2 5 7 4  
02575  
0 2 5 7 6  
02577  
02600 
0 2 6 0 1  
0 2 6 0 2  
02603  
0 2 6 0 4  
02605 
02606  
02607  
02610  
0 2 6 1 1  
02612  
02613  
0 2 6 1 4  
02615  
0 2 6 1 6  
0 2 6 1 7  
0 2 6 2 0  
02621  
0 2 6 2 2  
02623  

0 5 0 0 0 0  4 04335 
0 60100 0 0 3 0 2 1  
0 5 3 4 0 0  4 1 0 3 2 1  
0 5 0 0 0 0  4 0 4 2 5 4  
0 60100 0 01210  
0 5 0 0 0 0  4 04256  
0 6 0 1 0 0  0 02243  
0 5 3 4 0 0  4 10322  
0 5 0 0 0 0  4 04260 
0 6 0 1 0 0  0 0 1 1 4 1  
0 5 0 0 0 0  4 04262 
0 6 0 1 0 0  0 01163  
0 5 0 0 0 0  4 0 4 2 6 4  
0 6 0 1 0 0  0 01247 
0 5 0 0 0 0  4 04266 

0 5 0 0 0 0  4 04270  
0 6 0 1 0 0  0 01463 
0 5 0 0 0 0  4 04272 
0 60100 0 01473  
0 53400 4 10323  
0 5 0 0 0 0  4 04275 
0 6 0 1 0 0  0 0 2 0 5 1  
0 5 0 0 0 0  4 04300 
0 6 0 1 0 0  0 02054  
0 50000  4 04327 
0 6 0 1 0 0  0 02750  
0 5 0 0 0 0  0 04337  
0 4 0 2 0 0  0 1 0 3 1 2  
0 7 6 7 0 0  0 00001  
0 4 0 0 0 0  0 10315 
0 7 3 4 0 0  4 00000  

0 6 0 1 0 0  0 0 0 7 1 4  
0 5 0 0 0 0  4 04310  
0 60100 0 Of740 
0 5 6 0 0 0  0 1 0 3 1 4  
0 2 0 0 0 0  0 04342  
0 20000  0 10307 

-0 60000  0 1 0 3 3 1  
0 53400 4 10322  

-3 00001  4 02625 

o 6 0 1 0 0  o 01310  

o 5 0 0 0 0  4 0 4 3 0 4  

0 2 6 2 4  0 5 6 0 0 0  0 1 0 3 1 4  

CLA 1 X E K 2 + l r 4  
STO XEK2 
LXA 5 1 2 9 4  
CLA LXS1+194 
STO X S 1  
CLA 1 X B K t - 1 9 4  
STO X B K  
LXA S 1 3 9 4  
C L A  1XL+194 
STO X t  
CLA 1X0+1+4 
STO XO 
CLA 1 X Y + 1 + 4  
STO X Y  
CLA 1 X A C + 1 * 4  
STO XAC 
CLA lXAM+1,4 
S T O  XAM 
CLA 1 X A N + l r 4  
STO XAN 
L X A  S34*4 
CLA l X B H 4 4 - 1 9 4  
STQ X B X 4  
CLA 1XBH5+lt4 
STO XBH5 
CLA l X E E l + L + 4  
STQ XEEl 
CLA I2 
SUB S6 
ALS 1 
ADD S 9  
P A X  0 9 4  
CLA 1XCH5+194 
STO XCH5 
CLA 1X8G+1+4 
S T O  X B G  
LOQ S8 
MPY I5 
MPY 5 3  
STQ T 9  
L X A  5 1 3 9 4  
TXL X D J 1 9 4 9 1  
LDQ S 8  

, 

I 
co ul 
I 



02625 0 20000  0 1 0 3 1 5  
02626  -0 6 0 0 0 0  0 1 0 3 3 2  
0 2 6 2 7  0 50000  0 0 4 3 3 7  
02630  0 4 0 2 0 0  0 1 0 3 1 7  
0 2 6 3 1  0 6 0 1 0 0  0 10443 
02632  0 56000  0 1 0 4 4 3  
02633  0 20000  0 0 4 3 4 3  
0 2 6 3 4  0 2 0 0 0 0  0 1 0 3 1 6  
02635  -0  6 0 0 0 0  0 1 0 4 4 3  

T 02636  -0 7 5 4 0 0  0 00000  
02637  0 76000  0 0 0 0 0 6  
02640  -0 7 3 4 0 0  1 0 0 0 0 0  
0 2 6 4 1  -0 7 5 4 0 0  1 00000 
02642 0 77100  0 0 0 0 2 2  
02643  0 60100 0 1 0 4 2 5  
0 2 6 4 4  0 5 0 0 0 0  0 1 0 5 2 5  
02645  0 4 0 0 0 0  0 0 4 3 3 6  
0 2 6 4 6  0 4 0 0 0 0  0 1 0 3 2 0  
02647  0 62100 0 0 1 3 4 0  
02650  0 6 2 1 0 0  0 03505  
3 2 6 5 1  0 6 2 1 0 0  0 0 3 5 3 5  
02452  0 6 2 2 0 0  0 0 3 5 4 7  
02653  0 6 2 1 0 0  0 0 3 5 5 0  
0 2 6 5 4  0 6 2 1 0 0  0 0 3 7 4 2  
02655  0 6 2 1 0 0  0 0 3 7 6 5  
02656  0 6 0 1 0 0  0 1 0 3 2 4  
02654  0 40000 0 1 0 4 4 3  
02660  0 6 0 1 0 0  0 1 0 3 2 5  
0 2 6 6 1  0 4 0 0 0 0  0 1 0 3 3 1  
02662  0 6 0 1 0 0  0 1 0 3 3 0  
02663  0 4 0 0 0 0  0 1 0 3 1 3  
0 2 6 6 4  0 6 0 1 0 0  0 LO326 
02665 0 4 0 0 0 0  0 1 0 3 3 2  
02666  0 6 0 1 0 0  0 1 0 3 2 7  
02667  0 53400  4 E0305 
02670  -3 0 0 0 0 2  4 0 2 6 7 4  
0 2 6 4 1  0 40000 0 0 5 0 2 4  
02672  0 4 0 0 0 0  0 7 7 7 6 0  
02673  0 4 0 0 0 0  0 1 0 3 3 1  
02674  0 3 4 0 0 0  0 1 0 4 2 5  
026?5 0 0 0 0 0 0  0 00144 
02676  0 76100 0 00000  
0 2 6 7 7  0 53400  4 0 4 3 4 2  

X D S l  MPY S 9  
STQ T 1 0  
C L A  I 2  
SUB S15 
S T O  T 6 4  
LDQ T 6 4  
MPY 16 
MPY S I 0  
STQ T64 
PXD 
COM 
PDX 0 9 1  
PXD 091 
ARS 98 
STO T 5 9  
CLA T 5  
ADD I9 
ADD S11 
S T A  X A G l  
S T A  X T W  
S T A  X T Y l  
S T A  XU51 
S T A  XU02 
S T A  XWA 
STA XWN 
STO T 6 1  
ADD T 6 4  
S f O  T6 
ADD T9 
STO T l i  
ADD ST 
S T O  T 7  
ADD T10 
STO T8 
L X A  SI94 
TXL X032+492  
ADD C 8 9  
ADD K 1  
ADD T 9  

XDd2 CAS T 5 9  
H T R  RCD 
NOP 
L X A  1 5 9 4  

‘ 1 . r. 

PROBLEM EXCEEDS MEMORY C A P A C I T Y  

1 . 



, 

0 2 7 0 0  0 5 0 0 0 0  4 1 0 3 3 1  
0 2 7 0 1  0 7 6 0 0 0  0 00006 
02702  0 60100 4 1 0 3 3 1  
0 2 7 0 3  2 00001 4 02700 
0 2 7 0 4  0 5 0 0 0 0  0 1 0 3 3 0  
0 2 7 0 5  0 7 6 7 0 0  0 00022  
0 2 7 0 6  0 6 2 2 0 0  0 03331  
02707  0 6 2 2 0 0  0 0 4 1 2 4  
02710 -0  5 3 4 0 0  4 10422  
0 2 7 1 1  0 0 2 0 0 0  4 00001 
02712  0 0 7 4 0 0  4 06147  
02713 0 07400  4 0 5 2 5 4  
0 2 7 1 4  3 2 7 4 5 1  0 10406  
02715 3 0 2 0 6 6  0 04362  
0 2 7 1 6  -3 00000  0 00364  
0 2 7 1 7  0 0 7 4 0 0  4 06147  
0 2 7 2 0  0 0 7 4 0 0  4 0 5 2 5 4  
0 2 7 2 1  3 0 1 7 5 6  0 0 4 4 7 1  
02722  0 0 0 0 0 0  0 00000 
0 2 7 2 3  -1 00000  0 0 0 3 6 4  
0 2 7 2 4  0 0 7 4 0 0  4 06147  
0 2 7 2 5  0 0 7 4 0 0  4 0 5 2 5 4  
0 2 7 2 4  3 0 3 7 3 4  0 0 4 5 2 1  
02727  0 0 0 0 0 0  0 00000  
0 2 7 3 0  -1 00000  0 00000  
0 2 7 3 1  0 0 7 4 0 0  4 06147 
02732  0 0 7 4 0 0  4 05254  
02733  3 0 7 6 7 0  0 04526  
0 2 7 3 4  0 00000  0 00000 
02735  -1 0 0 0 0 0  0 00000  
0 2 7 3 6  0 0 7 4 0 0  4 06147  
02737  0 0 7 4 0 0  4 0 5 2 5 4  
02740  3 0 3 7 3 4  0 04536  
0 2 7 4 1  0 OOQOO 0 00000 
02742  -1 0 0 0 0 0  0 00000 
02743  0 5 3 4 0 0  4 1 0 3 3 1  
0 2 7 4 4  3 00001 4 02753  
02745  0 0 7 4 0 0  4 06147 
02746  0 0 7 4 0 0  4 05254  
02747  3 0 5 7 1 2  0 0 4 5 4 4  
02750  0 0 0 0 0 0  0 0 0 0 0 0  
0 2 7 5 1  -1 0 0 0 0 0  0 QOOOO 

T D  02752  1 0 0 0 0 0  0 02760  

XDJ3 

XDK 

X E B  

XEC 

X E C l  

XEC2 

XEC3 

X E C 4  

X E E  

X E E l  

C L A  T61+5,4  
COM 
STO T61+594 
T I X  XDJ39491 
CLA T 1 1  
ALS 18 
STD X T C L  
S T D  X V f l  
LXD T 5 6 r 4  
T R A  1 9 4  
TSX O U T 9 4  
TSX E C H O 9 4  
P T H  T 5 5 9 0 9 1 2 0 7 3  
PTH C 3 s 0 * 1 0 7 8  
FVE 2 4 k  
T S X  O U T 9 4  
TSX ECHO94 
PTH C 3 1 * 0 , 1 0 0 6  
PZE 
FVE 2 4 4  
TSX O U T 9 4  
TSX ECHO94 
PTH C 3 6 + 0 * 2 0 1 2  
P Z E  
FVE 
T S X  OUT94 
TSX ECHO94 
P T H  C 3 9 9 0 t 4 0 2 4  
PZE 
FVE 
TSX O U T 9 4  
TSX E C H 0 + 4  
PTH C 4 2 9 0 * 2 0 1 2  
PZE 
F V E  
LXA S594  
T X H  X E F 9 4 r L  
TSX O U T 9 4  
TSX ECHO94 
P T H  C46*0 ,3018 
P Z E  
FVE 
T X I  X E G  

TO B E  SET 

TO BE SET 

TO BE SET 

TO BE SET 

TO BE SET’ 



02753  0 0 7 4 0 0  4 06147  XEF 
02754  0 0 7 4 0 0  4 0 5 2 5 4  
02755  3 05712  0 0 4 5 4 4  
02756  3 01775  0 0 4 5 4 3  
02757  -1 0 0 0 0 0  0 0 0 0 0 0  
02760  0 0 7 4 0 0  4 06147  XEG 
02761 0 0 7 4 0 0  4 0 5 2 5 4  
02762  3 1 1 6 4 6  0 0 4 5 6 3  
02763  0 0 0 0 0 0  0 0 0 0 0 0  XES1 
02764  -1 0 0 0 0 0  0 0 0 0 0 0  
02765 0 50000  0 1 0 3 1 3  XEH 
02766  -0 10000 0 0 2 9 7 4  
02367  0 07400  4 0 6 1 4 7  X E I  
0 2 7 7 0  0 0 7 4 0 0  4 0 5 2 5 4  
02731 3 0 3 7 3 4  0 0 4 5 7 4  
02792 -1 00000 0 00000 

TO 0 2 7 7 3  1 0 0 0 0 0  0 0 3 0 0 1  
0 2 9 7 4  0 0 7 4 0 0  4 06147  X E d  
02275  0 0 7 4 0 0  4 0 5 2 5 4  
02776  3 1 3 6 2 4  0 0 4 5 7 6  
027’77 -0 00016 0 1 0 3 4 3  
03000 -1 0 0 0 0 0  0 00000  
03001 0 0 7 4 0 0  4 06147  XEK 
0 3 0 0 2  0 07400  4 0 5 2 5 4  
03003 3 1 3 6 2 4  0 0 4 6 0 4  
03004  -0 0 0 0 4 7  0 1 0 3 1 4  
0 3 0 0 5  -1 0 0 0 0 0  0 0 0 0 0 0  
03006  0 07400 4 0 6 1 4 7  
03007  0 0 7 4 0 0  4 0 5 2 5 4  

’TSX O U T e 4  
TSX ECHO94 
P7t-l C469093018 
P W  C45n091021 
FVE 
TSX O U T 3 4  
PSX ECHO94 
P T H  C509095030 
P Z E  
FVE 
CLA s-7 
TNZ XE3 
TSX O U T 1 4  
TSX E C H Q o 4  
PTH C539092012 
FVE 
T X I  X E &  
TSX O U T 9 4  
JSX E C H O 9 4  
PTet C54rOa6036 
FOR 5790914  
FVE 
PSX O U T e 4  
T S X  ECHO94 
Pl”i-4 C55eOa6036 
FOR 58,0939 
FVE 
TSX O U T 9 4  
TSX ECHQs4 

03010  0 0 0 0 0 0  0 0 0 0 0 0  
03011 -1 0 0 0 0 0  0 0 0 0 0 0  
0 3 0 2 2  0 07400 4 0 6 1 4 7  
03023  0 0 7 4 0 0  4 0 5 2 5 4  
03014 3 1 7 5 6 0  0 0 4 6 1 f  
03015 -0 0 0 0 6 2  0 1 0 3 1 6  
03316 -1 0 0 0 0 0  0 0 0 0 0 0  
03017 0 0 7 4 0 0  4 06147  
0 3 0 2 0  0 09400 4 0 5 2 5 4  
0 3 0 2 ;  0 00000  0 00000 
03022 -1 00000 0 0 0 0 0 0  
03023  0 0 7 4 0 0  4 0 6 1 4 7  

0 3 0 2 5  3 11646 0 04627  
0 3 0 2 4  0 0 7 4 0 0  4 0 5 2 5 4  

X E k i  PZE 
W E  

TSX E C H O 9 4  
PTH C589098048 
FOR SPOs0950 
FUE 
T S X  o U T $ 4  
TSX E C H O 9 4  

XEK2 P Z E  
FVE 
TSX OUT34 
BSX ECHO94 
P r h  C 5 9 * 0 9 5 0 3 0  

rsx O U T ~ L ~  

TO BE SET 

TO BE SET 

TO BE SET 

I 



. . 

03026 -0 00034 0 10320 
03027 -1 0 0 0 0 0  0 00000  
03030 0 07400 4 06147 
0 3 0 3 1  0 07400 4 05254 
03032 -1 00000 0 00361 
03033 0 02000 0 00472 XEL 
03034 0 50000 0 10320 XFB 
03035 0 40000 0 04336 
03036 0 73400 1 00000 
03037 0 50000 0 10525 
03040 0 76000 0 00006 
03041 0 73400  2 00000 
03042 0 76200 0 00321 XFC 
03043 0 07400 4 05363 
03044 0 00000 0 06100 
03045 0 00000 0 00144 
03046 0 07400 4 05030 
03047 0 04355 0 06113 
03050 0 02000 0 03042 
0 3 0 5 1  0 07400 4 05135 
03052 0 00002 0 06102 
03053 0 02000 0 03116 
03054 0 07400 4 05573 
03055 -2 00155 2 00000 
03056 0 0 0 0 0 0  0 00144 
03057 1 77777 2 03060 
03060 2 0 0 0 0 1  1 03042 XFD 
03061 0 53400 1, 10314 XFE 
03062 0 53400 2 10325 
03063 0 76200 0 00321 XFF 
03064 0 07400 4 05363 
03065 0 00000 0 06100 
03066 0 0 0 ~ 0 0  0 00144 
03067 0 07400 4 05030 
03070 0 04355 0 06113 
0 3 0 7 1  0 02000 0 03063 
03072 0 07400 4 05135 
03093 0 00013 0 06113 
03074 0 02000 0 03116 
03095 0 07400 4 05573 

FOR S11t0928 
FVE 
TSX OUT94 
TSX ECHO94 
FVE 2 4 1  
TRA X R A  
CLA T3 
ADD I 1  
P A X  093. 
C L A  T5 
COM 
PAX 0 9 2  
RCD 
TSX DB0194 
PZE BUFFER 

TSX IFF94 
PZE BUFFER+11,09IP 
J R A  XFC 
TSX BLNKe4 
PZE BUFFER+2,0,2 
TRA XGA 
TSX F I L E 9 4  
MTW 0,29109 
HTR RCD ERROR RETURN FROM F I L E  
T X I  XFD92,-1 
T I X  X F C 9 1 9 1  
LXA T 2 9 1  
LXA T 6 9 2  
RCD 
TSX DBD194 
PZE BUFFER 
HTR RCD END OF F I L E  
TSX I F F 9 4  
PZE BUFFER+11,O+iP 
TRA XFF 
T S X  B L M K v 4  
PZE BUFfEf?+11+0~11 
TRA XGA 
TSX F I L E 9 4  

HTR RCD END OF F r t E  

03096 -1 00153 2 00000 X F F l  MON 0929107 OR MTW Os29107 
03077 -2 01456 2 00001 MTW 1929814 
03100 -2 0 2 7 6 1  2 00002 MTW 2 9 2 9 1 5 2 1  



03101 -2 04264 2 00003 
03102 -2 05567 2 0 0 0 0 4  
03103 0 0 0 0 0 0  0 00144 
03104 1 77773 2 03115 
03105 0 07400 4 05573 
03106 -2 07072 2 00000 
03107 -2 10375 2 00001 
03110  -2 11700 2 00002 
03111 -2 13203 2 00003 
03112 -2 14506 2 0 0 0 0 4  
03113 0 00000 0 00144 
03114 1 77773 2 03115 
03115 2 00001 1 03063 
03116 0 0 2 0 0 0  0 00621 
03117 0 60100 0 10307 
03120 0 07400 4 02305 
03121 0 56000 0 04342 
03122 0 20000 0 10314 
03123 -0 60000 0 10476 
03124 0 50000 0 10325 
03125 0 40200 0 10476 
03126 0 40000 0 04336 
03127 0 73400 1 00000 
03x30 0 40200 0 10436 
03131 0 40000 0 04342 
03132 0 733400 2 00000 
03133 0 53400 4 10314 
03134 0 50000 1 O O O G O  
03135 0 60100 0 10477 
03136 -0 63400 1 10346 
03137 0 53400 1 04343 
03140 0 56000 0 10477 
03141 0 26000 1 10476 
03142 0 60100 2 0 0 0 0 0  
03143 -2 00001 I 03145 
03144 1 77777 2 0 3 1 4 0  
03145 -2 00001 4 00621 
03146 1 00017 2 03147 
03147 -0  53400 1 10346 
03150 1 00005 1 0 3 1 5 1  
03151 0 50000 3. 00001 
03152 0 60100 2 00006 
03153 0 5 0 C O O  1 00002 

MTW 3 9 2 9 2228 
MTW 4,292935 
HTR RCD 

XFF2 T X I  XFGg2,-5 
XFF3 TSX F I L E 9 4  

MTW 09293642 
MTW 1 9 2  94349 
MTW 29295056 
MTW 39295763 
M T W  49296470 
HTR RCD 
T X I  XFG92,-5 

XFG T I X  XFFPlvE 
XGA TRA XCE 

S T O  S3 
XGB T S X  X D G 9 4  
XGC LDQ 1 5  

MPY S8 
SJQ T90 
CLA T6 
SUB T90 
ADO f l  
P A X  O r 1  

ADD 1 5  
P A X  Or2 

XGD LXA 5894 
X G E  CLA 0 9 1  

STO T 9 1  
SXD T2391 

sue T ~ O  

XGF L X A  I 6 9 1  
XGG LDQ T9L 

FMP T 8 4 t . 6 9 1  
ST0 092 

XGH TNX X G J 9 1 9 1  

X G I  T X I  XGG*2*-1 
X G J  TNX XCE9491 
XGK T X I  XGLv2915 
X G L  LXD T2391 

T X I  XGMs195 
XGM C L A  1 9 1  

S T O  692 
C L A  2,1 

E R R O R  RETURN FROM FILE 
OR T X I  XFF3tp29-5 

ERROR RETURN FROM F I L E  

OR CLA I2 

8 . I I * I 



03154 0 60100 2 00007 
03155 0 50000 1 00003 
03156 0 60100 2 00010 
03157 0 50000 1 0 0 0 0 4  
03160 0 60100 2 00011 
03161 0 02000 0 03134 
03162 0 77000 0 00205 
03163 0 77000 0 00205 
03164 0 76200 0 00321 
03165 0 07400  4 05363 
03166 0 00000 0 06100 
03167 0 00000 0 03164 
03170 0 07400 4 05030 
0 3 1 7 1  0 04353 0 06113 
03172 0 02000 0 03164 
03173 0 07400 4 05135 
03174 0 00002 0 06102 
03175 0 0 2 0 ~ 0  0 03217 
03176 0 07400 4 05573 
03177 -1 00152 0 77761 
03200 -1 Of310 0 77760 
03201 -2 00152  0 10446 
03202 0 00000 0 00144 
03203 0 50000 0 77760 
03204 0 76700 0 00001  
03205 0 60100 0 77760 
03206 0 53400  1 77760 
03207 0 76200 0 0 0 3 2 1  
03210 0 53400 2 04346 
0 3 2 1 1  0 70000 1 77760 
03212 0 02000 0 03214 
03213 0 00000 0 03209 
03214 0 70000 1 7 7 7 6 1  
03215 2 00001 2 03211 
03216 2 00002 1 03207 
03217 0 5 3 4 0 0  1 77761 
03220 3 00000 1 03223 
0 3 2 2 1  0 60000 0 77760 
0 3 2 2 2  0 02000 0 0 3 3 6 1  
0 3 2 2 3  0 50000 0 10313 
0 3 2 2 4  0 60100 0 77763 
0 3 2 2 5  0 50000 0 10305 
03226 0 60100 0 77774 

STO 7 9 2  
C L A  3 9 1  
S T 0  8 9 2  
CLA 491  
STO 9 9 2  
TRA XGE 

X S A  WEF U3 
WEF U3 

XSB RCD 
TSX DBD194 
P Z E  BUFFER 
HTR XSB 

PZE BUFFER+l I ,O~IK 
T R A  XSB 

PZE BUFFER+2+0+2 
TRA XSK 

MON K2909106 
MON K1209712 
MTW T67*0s105 
HTR R C D  
C L A  K1 
A L S  1 
S T O  K 1  

X S C  TSX I F F 9 4  

XSD TSX BLMK94 

XSE T S X  F I L E 9 4  

XSF LXA K 1 9 3  
X S G  R C D  

LXA I 9 9 2  
XSH CPY K l s l  

TRA XSHP 
HTR XSG 

XSHf CPY K l f l s l  
X S I  T I X  XSHs291 
XSJ T I X  X S G 9 1 9 2  
XSK L X A  K291 

TXH X S M 9 1 9 0  
XSL STZ K 1  

TRA X T O  
XSM C i A  57 

STO K4 
C L A  S1 
STO K13 

OR TRA XSB 

OR TRA XVH 

END OF FILE 

ERROR RETURN FROM FILE 

END OF FILE 



03227  0 50000  0 7 7 7 6 1  
03230  0 4 0 0 0 0  0 0 4 3 3 6  
0 3 2 3 1  0 7 6 5 0 0  0 0 0 0 4 3  
03232  0 20000 0 7 7 7 6 1  
0 3 2 3 3  0 76500  0 00001 
0 3 2 3 4  -0 6 0 0 0 0  0 7 7 7 7 5  
03235  0 50000  0 0 4 6 6 5  
0 3 2 3 6  0 40200  0 7 7 7 6 0  
03237  0 6 0 1 0 0  0 7 7 7 7 6  
0 3 2 4 0  0 4 0 2 0 0  0 7 7 7 6 1  
0 3 2 4 1  0 60100 0 7 7 7 7 3  
03242  0 4 0 2 0 0  0 7 7 7 7 5  
03243  0 6 0 1 0 0  0 7 7 7 7 5  
0 3 2 4 4  0 4 0 2 0 0  0 7 7 7 6 1  
03245  0 4 0 2 0 0  0 0 4 3 3 6  
03246  0 7 6 0 0 0  0 00006  
03247  0 6 0 1 0 0  0 7 7 7 7 1  
03250  0 5 0 0 0 0  0 7 7 7 7 5  
0 3 2 5 1  0 4 0 2 0 0  0 0 4 3 3 6  
03252  0 7 6 0 0 0  0 0 0 0 0 6  
03253  0 6 2 1 0 0  0 7 7 7 7 7  
0 3 2 5 4  0 50000 0 7 7 7 7 3  
03255  0 4 0 2 0 0  0 0 4 3 3 6  
03256  0 7 6 0 0 0  0 00006 
03257  0 7 6 7 0 0  0 00022  
03260  0 6 2 2 0 0  0 7 7 7 7 7  
03261 0 50000  0 7 7 7 7 5  
03262  0 40000 0 7 7 7 6 1  
03253  0 60100 0 7 7 7 7 2  
0 3 2 6 4  0 5 3 4 0 0  4 7 7 7 7 1  
03265 0 6 0 0 0 0  0 7 7 7 6 2  
0 3 2 6 6  0 53400  2 1 0 3 2 0  
03267  0 53400  1 7 7 7 6 0  
03270  -0 5 0 0 0 0  1 7 7 7 6 0  
0 3 2 7 1  -0 6 3 4 0 0  1 7 7 7 6 6  
03272  0 53400  1 0 4 3 5 1  
03273  -0 7 6 0 0 0  0 0 0 0 0 1  
0 3 2 7 4  0 02000  0 0 3 3 0 3  
03275  0 6 0 2 0 0  0 7 7 7 6 7  
0 3 2 7 6  0 5 0 0 0 0  0 7 7 7 6 2  
0 3 2 7 7  0 4 0 0 0 0  0 0 4 3 3 6  
03300  0 6 0 1 0 0  0 7 7 7 6 2  
0 3 3 0 1  -0 5 0 0 0 0  0 7 7 7 6 7  

XSN CLA K2 
ADD I 1  
LRS 35 
MPY K2 
LRS 1 
STQ K 1 4  
CLA C64 
SUB Kl 
STO KI.5 
S U B  K2 
STO K12 
S U B  K14 
S T O  K14 
S U B  K2 
SUB 11 
CUM 
STO K10 
C L A  K 1 4  
SUB I1 
COM 
STA K16 
C L A  K12 
SUB I Z  
COM 
h%S 18 
STD K16 
C L A  K14 
ADD K2 
STO K 1 1  

S T Z  K 3  
XSO L X A  Kl.094 

XSP L X A  S l . 1 ~ 2  
XSQ L X A  K 1 9 1  
XSR CAC K 1 9 1  

SXD K791 
L X A  1 3 6 9 1  

XSS PBT 
T R A  XSU 

X S T  SLW K 8  
C L A  K3 
ADD E l  
S T O  K 3  
C A L  K 8  

. 8 



. 

03302 1 77777 4 03303 
03303 0 76700 0 00001 
03304 -2 00001  1 03307 
03305 2 00001 2 03273 
03306 0 02000 0 03315 
03307 -0 53400 1 77766 
03310 -2 00001 3 03322 
03311 2 00001 2 03270 
03312 -0 50000 1 77760 
03313 -0 63400 1 77766 
03314 0 53400 1 04351 
03315 0 60200 0 73767 
03316 -0  63400 1 77765 
03317 -0 63400 4 77764 
03323 0 50000 0 04336 
03321 0 02000 0 03323 
03322 0 50000 0 04337 
03323 0 60100 0 77770 
03324 0 76400 0 00205 
03325 0 76400 0 00205 
03326 0 76200 0 00225 
03327 0 07400 4 00146 
03330 0 00000 0 00005 
0 3 3 3 1  0 ~ 0 0 0 0  0 77323 
03332 0 77200 0 00205 
03333 0 02000 0 00144 
03334 0 53400 1 04342 
03335 0 76200 0 00225 
03336 2 00001 1 03335 
03337 0 53400 4 04340 
03340 0 76200 0 00225 
03341 -0 76000 0 00012 
03342 0 76100 0 00000 
03343 0 53400 1 10326 
03344 0 70000 0 10502 
03345 0 70000 1 00000 
03346 1 77777 1 03345 
03347 0 00000 0 00144 
03350 0 75600 0 00333 
03351 -0 76000 0 00012 
03352 0 02000 0 03356 
03353 0 77200 0 00205  
03354 0 77200 0 00204 

TXf XSU,49-1 
XSU AL5 1 
X S V  TNX XSX91*1 
XSW T I X  XSS,2,1 

TRA X T A  
X S X  LXD K 7 9 1  

TNX X T B 9 1 9 1  
X S Y  T I X  XSR9231 
XSZ CAL K l s l  

SXD K 7 9 1  
L X A  23691 

SXD K 6 9 1  
SXD K594 
C L A  I 1  
TRA XTBl  

X T B  C L A  1 2  
X T B ~  S T O  K9 
X T C  BST U3 

RTB U3 
T S X  WTB94 
PZE U3 

REW U3 
TRA RCD ENTER OR-XCS3 

XTD LXA 1 5 3 1  RETURN FROM OR XLS5 
X T D l  RTB U3 

XTE LXA E394 
XTF RTB U3 

R T T  
NOP 

X T G  LXA T791 
CPY T94 

XTH CPY 091 
XTP T X I  XTH919-1 

HTR RCD 
X T J  I O D  

RTT 
TRA X T L  

X T K  REW U3 
REW U 1  

X T A  SLW K8 

BST U3 

X T C l  PZE - S T A R T 3 0 9 0  DECREMENT TO e€ SET 

T I X  X T D l 9 f s l  

END OF F I L E  



0 3 3 5 5  
0 3 3 5 6  
0 3 3 5 7  
0 3 3 6 0  
0 3 3 6 1  
03362  
0 3 3 6 3  
0 3 3 6 4  
0 3 3 6 5  
0 3 3 6 6  
0 3 3 6 7  
0 3 3 7 0  
0 3 3 7 1  
0 3 3 7 2  
0 3 3 7 3  
0 3 3 7 4  
03375  
0 3 3 7 6  
0 3 3 7 7  
0 3 4 0 0  
0 3 4 0 1  
03402  
0 3 4 0 3  
0 3 4 0 4  
03405  
0 3 4 0 6  
03407  
03410  
0 3 4 1 1  
03412  
0 3 4 1 3  
0 3 4 1 4  
03415  
0 3 4 1 6  
03417  
0 3 4 2 0  
0 3 4 2 1  
03422  
03423  
0 3 4 2 4  
03425  
0 3 4 2 6  
0 3 4 2 7  

0 0 2 0 0 0  0 
0 7 6 4 0 0  0 
2 0 0 ~ 0 1  4 
0 0 0 0 0 0  0 
0 0 7 4 0 0  4 
0 0 7 4 0 0  4 
3 2 7 4 5 1  0 
3 0 2 0 6 6  0 
1 0 0 0 0 1  0 

-1 0 0 0 0 0  0 
0 5 0 0 0 0  0 
0 3 0 2 0 0  0 
0 6 0 1 0 0  0 
0 5 0 0 0 0  0 
0 3 0 2 0 0  0 
0 6 0 1 0 0  0 
0 1 0 0 0 0  0 
0 5 0 0 0 0  0 
0 2 4 0 0 0  0 

-0 6 0 0 0 0  0 
0 5 0 0 0 0  0 
0 0 7 4 0 0  4 

- 0  7 6 0 0 0  0 
0 6 0 1 0 0  0 
0 5 0 0 0 0  0 
0 0 7 4 0 0  4 

-0 7 6 0 0 0  0 
0 6 0 1 0 0  0 
0 0 7 4 0 0  4 
0 0 7 4 0 0  4 
3 0 3 7 3 4  0 
3 1 1 7 2 7  0 
1 0 0 0 0 0  0 

-1 0 0 0 0 0  0 
0 0 7 4 0 0  4 
0 0 7 4 0 0  4 
3 31426  0 

- 3  05762  0 
-3 0 0 1 0 4  0 
- 3  0 0 1 3 0  0 
-3 0 6 0 1 1  0 
1 0 0 0 0 0  0 

-1 00000  0 

0 3 3 6 1  
0 0 2 0 5  
0 3 3 4 0  
0 3 3 3 7  
06  147  
0 5 2 5 4  
1 0 4 0 6  
0 4 3 6 2  
0 0 0 0 3  
0 0 3 6 4  
1 0 4 4 5  
1 0 5 0 2  
1 0 4 4 5  
1 0 4 4 4  
1 0 4 4 6  
1 0 4 4 7  
0 3 4 0 1  
1 0 4 4 5  
1 0 4 4 7  
1 0 4 4 7  
1 0 4 4 5  
0 6 1 1 6  
0 0 0 0 3  
1 0 5 0 3  
1 0 4 4 7  
0 6 1 1 6  
0 0 0 0 3  
1 0 4 4 7  
0 6 1 4 7  
0 5 2 5 4  
04776 
0 4 3 7 1  
0 0 0 0 3  
0 0 3 6 4  
06  147 
0 5 2 5 4  
0 4 6 5 0  
1 0 5 0 3  
1 0 4 4 4  
1 0 4 4 6  
1 0 4 4 7  
0 0 0 0 3  
0 0 3 6 4  

T R A  XTO 
XTL BST U3 
X T M  T I X  X T F 9 4 9 1  
X T N  H T R  X T E  
X T O  TSX O U T 9 4  

TSX E C H O + 4  
P T H  T 5 5 9 0 9 1 2 0 7 3  
P T H  C39091078 
PON U29011  
FVE 244 

XTOO CLA T66 
FSB T 9 4  
STO T 6 6  
CLA T65 
F S B  T67  
S T O  T68  
T Z E  X T O O l  
CLA T 6 6  
FDH T68 
STQ T68 

X T O O l  CLA T 6 6  
T S X  S Q R T 9 4  
SSM 
STO T95 
CLA T68 
TSX S Q R T i 4  
SSM 
STO T68 

XT002 TSX O U T 9 4  
TSX E C H O 1 4  
P T H  C 8 4 9 0 ~ 2 0 1 2  
P T H  C1990,5079 
PON U29090 
FVE 244 

TSX E C H O i 4  
P T H  C 6 3 * 0 9 1 3 0 7 8  
SVN T 9 5 ~ 0 9 3 0 5 8  
SVN T6590968  
SVN T6790972  

PON U29090 
FVE 244 

XT003  TSX O U T 9 4  

S V N  ~ 6 8 9 0 9 3 0 a i  

RTT FAILS  3 T I M E S .  START TO T R Y  A G A I N  

4 , . . 



a 

03430  
0 3 4 3 1  
03432  
0 3 4 3 3  
0 3 4 3 4  
03435  
0 3 4 3 6  
03437  
03440  
0 3 4 4 1  
03442  
0 3 4 4 3  
0 3 4 4 4  
03445  
03446  
03447 
03450  
0 3 4 5 1  
03452  
0 3 4 5 3  
0 3 4 5 4  
03455  
0 3 4 5 6  
03457  
03460  
0 3 4 6 1  
03462  
0 3 4 6 3  
0 3 4 6 4  
03465  
0 3 4 6 6  
0 3 4 6 7  
0 3 4 7 0  
0 3 4 7 1  
0 3 4 7 2  
0 3 4 7 3  
0 3 4 7 4  
03475  
0 3 4 7 6  
03477  
03500  
0 3 5 0 1  
03502  

0 
0 
3 
1 

-1 
0 
0 
0 
0 
0 
0 
0 
3 
3 

-0 
-1 

0 
0 
0 
0 
3 
1 

-1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 

-0 
0 

-0 
0 

- 0  
-0  
- 0  

0 

0 7 4 0 0  
0 7 4 0 0  
1 1 6 4 6  
00000  
00000 
50000  
6 0 1 0 0  
7 6 0 0 0  
0 2 0 0 0  
0 2 0 0 0  
07400  
0 7 4 0 0  
2 3 5 1 4  
0 4 0 2 4  
0 0 0 2 7  
00000  
07400 
00000  
0 7 4 0 0  
0 7 4 0 0  
2 3 5 1 4  
00000  
0 0 0 0 0  
5 0 0 0 0  
60100 
50000  
6 0 1 0 0  
5 0 0 0 0  
60100 
5 3 4 0 0  
53400  
53400  
0 0 0 0 0  
60000  
0 2 0 0 0  
5 0 0 0 0  
6 0 2 0 0  
6 3 4 0 0  
53400  
6 3 4 0 0  
5 0 0 0 0  
7 6 0 0 0  
0 ~ 0 0 0  

4 06147 
4 05254  
0 05000  
0 00003  
0 00364  
0 0 5 3 3 4  
0 05335 
0 0 0 1 6 4  
0 03442 
0 03450  
4 06147 
4 0 5 2 5 4  
0 05005 
0 05017  
0 0 4 3 4 1  
0 0 0 3 6 4  
4 0 5 3 1 1  
0 0 3 4 5 6  
4 0 6 1 4 7  
4 05254  
0 04666 
0 00009  
0 0 0 3 6 4  
0 04700  
0 1 0 4 5 1  
0 0 4 7 0 1  
0 10452  
0 04336  
0 10453  
2 1 0 3 2 6  
1 1 0 3 2 0  
4 7 7 7 5 0  
4 03473  
0 77767  
0 03475  
4 7 7 7 6 0  
0 7 7 7 6 7  
4 7 7 7 6 6  
4 0 4 3 5 1  
4 7 7 7 6 5  
0 7 7 7 6 7  
0 00001 
0 03537  

XTOO4 

X T P P  

X T P P l  

X T P P 2  

XTPP3 

X T P P 4  
XTP 

X T Q  

X T R  

X T S  

X T T  

XTU 

T S X  O U T 1 4  
TSX E C H O 9 4  
P T H  C 8 5 ~ 0 9 5 0 3 0  
PON u29010 
FVE 2 4 4  
C L A  SWTP7 
S f O  SWTP8 
SWT 4 
TRA X T P P 2  
TRA X T P P 3  
TSX O U T 9 4  
TSX ECHO94 
P T H  C8650,10060 
PTH C 8 7 s 0 + 2 0 6 8  
FOR 14 ,0123  
FVE 2 4 4  
TSX SWTP94 
PZE XTPP4 
TSX O U T 9 4  
TSX ECHO94 

PON u290,o 
FVE 2 4 4  
CLA C66 
STO T70  
C L A  C6641  
STO T 7 0 4 1  

STO T 7 1  
L X A  T 7 9 2  
L X A  S111I 
L X A  K 1 9 4  
T X H  X T . 5 9 4 9 0  
STZ K8 
TRA X T T  
C A t  K 1 9 4  
SLW K 8  
SXD K 7 9 4  
L X A  1 3 6 1 4  
SXD K694 
CAL K8 
P B T  
TRA XUA 

P T H  c65909iao60 

CLA r i  



0 3 5 0 3  
0 3 5 0 4  
03505  
03506  
03507  
0 3 5 1 0  
0 3 5 1 1  
03512  
03513  
0 3 5 1 4  
0 3 5 1 5  
0 3 5 1 6  
0 3 5 1 7  
0 3 5 2 0  
0 3 5 2 1  
0 3 5 2 2  
0 3 5 2 3  
0 3 5 2 4  
03525  
03526  
03527  
03530  
0 3 5 3 1  
03532  
0 3 5 3 3  
0 3 5 3 4  
03535  
0 3 5 3 6  
03537  
0 3 5 4 0  
0 3 5 4 1  
0 3 5 4 2  
03543  
0 3 5 4 4  
03545  
0 3 5 4 6  
0 3 5 4 ?  
0 3 5 5 0  
0 3 5 5 1  
03552  
03553  
03554  
0 3 5 5 5  

0 7 6 7 0 0  0 OOOOL 
0 6 0 2 0 0  0 7 7 7 6 7  
0 5 0 0 0 0  1 00000  
0 6 0 1 0 0  0 1 0 4 5 4  
0 30000  2 00000 
0 6 0 1 0 0  0 1 0 4 5 5  
0 5 0 0 0 0  2 0 0 0 0 1  
0 0 7 4 0 0  4 0 6 1 1 6  
0 00000 0 0 0 1 4 4  
0 6 0 1 0 0  0 1 0 4 5 6  
0 5 6 0 0 0  0 1 0 4 5 6  
0 2 6 0 0 0  0 1 0 4 4 7  
0 6 0 1 0 0  0 1 0 4 5 6  
0 07400 4 0 5 3 1 1  
0 00000 0 0 3 5 3 3  
0 0 7 4 0 0  4 0 6 1 4 7  
0 0 7 4 0 0  4 0 5 2 5 4  
3 0 3 7 3 5  0 1 0 4 5 1  

-0 0 0 0 2 0  0 1 0 4 5 3  
-3  0 7 6 7 1  0 1 0 4 5 4  
" 3  0 7 7 0 4  2 0 0 0 0 0  
-3 0 7 7 1 7  0 1 0 4 5 5  
-3 0 7 7 3 2  0 1 0 4 5 6  

1 00000  0 00003  
-1 00000  0 0 0 3 6 4  

0 5 0 0 0 0  0 1 0 4 5 5  
0 6 0 1 0 0  1 00000  
1 7 7 7 7 6  2 0 3 5 5 3  
0 76700 0 OOOOP 
0 6 0 2 0 0  0 7 7 7 6 7  
0 07400 4 0 5 3 1 1  
0 00000  0 03552  
0 0 7 4 0 0  4 06147  
0 0 7 4 0 0  4 0 5 2 5 4  
3 0 3 7 3 5  0 1 0 4 5 1  

-0 0 0 0 2 0  0 1 0 4 5 3  
-3 0 9 6 7 1  1. 0 0 0 0 0  
- 3  0 7 7 1 7  1 0 0 0 0 0  

1 0 0 0 0 0  0 0 0 0 0 3  
-1 0 0 0 0 0  0 0 0 3 6 4  
-2 00001 1 0 3 5 6 4  

0 5 0 0 0 0  0 1 0 4 5 3  
0 4 0 0 0 0  0 0 4 3 3 6  

XTW 

XTW 

XTX 

X T X l  
XTY 
XTY B 
XTP 
XUA 

X U B  

XUBi 
XU52 

xu53  
xue 
XUD 

A L S  1 
SbW K 8  
C L A  0 9 1  
S T O  T72  
FAD 0 9 2  
STO T 7 3  
CLA 1 9 2  
TSX SQRT94 
H T R  RCD 
STO T 7 4  
LDQ T 7 4  
FMP T 6 8  
STO T 7 4  
T S X  S W T P 9 4  
PZE X T X l  
TSX O U T 9 4  
TSX E C H O 9 4  
P T H  T 7 0 9 0 9 2 0 1 3  
FOR T71909P6 
SVN T729C94025 
SVN 0 ,294036  
SVN T739094047  
SVN T743094058  
PON U 2 9 0 9 0  
F V E  2 4 4  
CLA T 7 3  
STO 091 
T X I  XUC929-2 
ABS 1 
SLW K8 
T S X  S W T P 9 4  
P Z E  XWB3 
TSX OUT94 
TSX ECHO94 
PTh T 7 0 9 0 ~ 2 0 1 3  
FOR T 7 1 9 0 s l 6  
SVN 0 9 1 9 4 0 2 5  
SVN 0,194047 
PON 112,0,0 
FVE 2 4 4  
T N X  X U H 9 l p P  

CLA T?i 
ADO 'I1 

ADDRESS TO BE SET 

INVERSE DIAGONAL IS NEGATIVE 

ADDRESS T O  BE SET 

ADDRESS T O  BE SET 
ADDRESS TO BE SET 

4 L I c I 



03556 0 60100 0 10453  
03557 - 0  53400 4 77765  
03560 2 00001 4 03477 
0 3 5 6 1  -0 53400  4 77766  
03562  2 0 0 0 0 1  4 03473 
03563  0 02000 0 0 3 4 7 1  
0 3 5 6 4  -3 O G O O O  9 03574  
03565 0 53400  1 04335 
03566  0 6 0 0 0 0  0 10453  
03567 0 5 0 0 0 0  0 04702  
03570 0 6 0 1 0 0  0 1 0 4 5 1  
0 3 5 7 1  0 5 0 0 0 0  0 04703  
03572  0 6 0 1 0 0  0 10452  
03573  0 0 2 0 0 0  0 03557 
0 3 5 7 4  0 53400  4 1 0 3 1 4  
03575  0 5 0 0 0 0  0 04336 
03576  0 60100 0 10453  
03577  0 53400  1 10325 
03600 -0 6 3 4 0 0  1 10457  
0 3 6 0 1  - 0  6 3 4 0 0  4 10460  
03602  0 0 7 4 0 0  4 05311  
03603  0 0 0 0 0 0  0 03611  
0 3 6 0 4  0 0 7 4 0 0  4 0 6 1 4 1  
03605 0 0 7 4 0 0  4 05254  
03606  3 0 1 7 5 6  0 04704  
03607 -0 0 O o l . O  0 10453 
03610 1 0 0 0 0 0  0 00003 
0 3 6 1 1  -1 0 0 0 0 0  0 00364  
03612  0 5 0 0 0 0  0 10370  
03613  0 7 6 7 0 0  0 00001  
0 3 6 1 4  0 7 3 4 0 0  1 0 0 0 0 0  
03615 0 40000  0 04740 
0 3 5 x 6  0 62100 0 03652 
03697 0 4 0 0 0 0  0 04336  
0 3 6 2 0  0 62100  0 03654  
0 3 6 2 1  -3  OOOlZ 1 03625 
0 3 6 2 2  0 5 0 0 0 0  0 04933 
03623  0 5 6 0 0 0  0 04334  
0 3 6 2 4  0 0 2 0 0 0  0 03627 
03625 0 5 0 0 0 0  0 04731  
0 3 6 2 6  0 56000  0 04932 
0 3 6 2 7  0 6 0 1 0 0  0 04715 
03630 - 0  6 0 0 0 0  0 04716 

STO T 7 L  

T P X  X T U 9 4 9 1  

T I X  X T S 9 4 9 1  
T R A  X T R  

XUH T X L  X U J , l * O  

XUE L X D  K694 

XUF L X D  K794 

XUI L X A  r o 9 i  
STZ T 7 1  
C L A  C67 
STO T 7 0  
C L A  C67+1 
STO T 7 0 9 1  
TRA XUE 

XUJ L X A  5 8 9 4  
XUK C L A  11 

STO T 7 1  
XUL L X A  T 6 9 1  

SXD T 7 5 9 1  
XUM SXD T 7 6 9 4  
XUM1 TSX SWTP94 

PZE XUM2 
PSX OUT,4 
TSX ECHOe4 
PTH C68*0 ,P006  
FOR T71,0,8 
POM u29090 

XUM2 FVE 2 4 4  
XUN C L A  T 4 l  

ais 1 
P A X  0 9 1  
ADD C98 
S T A  X U V l  
ADD I f  
S T A  XUV2 
T X L  X U N l e P e 1 0  
C L A  c72 
LOQ C72+9 
TRA XUN2 

LDQ C7P1. 

S T Q  C7041 

XUNX C L A  C 7 P  

x u l v i l  s r o  e 7 0  



0 3 6 3 1  -0 5 0 0 0 0  0 04735  
03632  0 02000  0 0 3 6 3 4  
0 3 6 3 3  -0 5 0 0 0 0  0 0 4 7 3 6  
0 3 6 3 4  0 6 0 2 0 0  0 0 3 7 2 4  
03635  0 4 0 0 0 0  0 0 4 7 3 7  
0 3 6 3 6  0 6 0 2 0 0  0 0 3 7 2 5  
03637  -0 5 3 4 0 0  4 7 7 7 6 5  
03640  2 0 0 0 0 1  4 0 3 6 5 1  
0 3 6 4 1  -0 5 3 4 0 0  4 7 7 7 6 6  
03642  2 00001 4 03645  
0 3 6 4 3  0 6 0 0 0 0  0 7 7 7 6 7  
0 3 6 4 4  0 0 2 0 0 0  0 0 3 6 4 7  
03645  5 0 0 0 0  4 7 7 7 6 0  
03646  0 6 0 2 0 0  0 7 7 7 6 7  
03647  -0 6 3 4 0 0  4 7 7 7 6 6  
0 3 6 5 0  0 5 3 4 0 0  4 0 4 3 5 1  
03651 -0 6 3 4 0 0  4 7 7 7 6 5  
0 3 6 5 2  0 5 0 0 0 0  1 00000  
03653  0 6 0 1 0 0  0 1 0 4 5 1  
03654 0 5 0 0 0 0  1 00000 
0 3 6 5 5  0 6 0 1 0 0  0 1 0 4 5 2  
03656  -0 6 3 4 0 0  1 1 0 4 6 1  
03657  -0 5 3 4 0 0  1 1 0 4 5 7  
0 3 6 6 0  -0 5 0 0 0 0  0 7 7 7 6 7  
0 3 6 6 1  -0  7 6 0 0 0  0 00001 
03662  0 02000 0 0 3 7 1 5  
0 3 6 6 3  0 7 6 7 0 0  0 00001 
0 3 6 6 4  0 60200  0 7 7 7 6 7  
03665  0 5 0 0 0 0  1 0 0 0 0 0  
03666  0 3 0 0 0 0  2 0 0 0 0 0  
03667  0 6 0 1 0 0  0 20455 
0 3 6 7 0  0 5 0 0 0 0  2 00001 
0 3 6 7 1  0 0 7 4 0 0  4 0 6 1 1 6  
0 3 6 7 2  0 00000 0 0 0 1 4 4  
03673  0 6 0 1 0 0  0 1 0 4 5 6  
0 3 6 7 4  0 5 6 0 0 0  0 1 0 4 5 6  
03675  0 2 6 0 0 0  0 1 0 4 4 7  
03676  0 6 0 1 0 0  0 1 0 4 5 6  
03677  0 0 7 4 0 0  4 0 5 3 1 1  
03700  0 0 0 0 0 0  0 0 3 7 1 1  
0 3 7 0 1  0 0 7 4 0 0  4 0 6 1 4 7  
03702 0 0 7 4 0 0  4 0 5 2 5 4  
03703  3 0 3 7 3 4  0 1 0 4 5 1  

XU0 C A L  C 7 5  
TRA X U P l  

XUP CAL C76 
X U P l  SLW X V D l  

ADD C77 
SLW XVD2 

XUQ L X D  K694 
T I X  X U V * 4 , 1  

X U R  LXD K794 
T I X  X U T 9 4 9 1  

XUS S T Z  K8 
TRA XUU 

XUT CAL K 1 9 4  
SLW K8 

XUU SXD K794 
L X A  I 3 6 9 4  

XUV SXD K 6 9 4  
X U V l  C L A  091 

STO T 7 0  
XUV2 C L A  0 9 1  

STO T70+1 
SXD T 7 7 9 1  
L X D  T 7 5 * 1  

PBT 
TRA XVC 

xux 141s I 
SLW K8 

XUY CLA 0 9 1  
FAD 092 
STO T73  
CLA 1 9 2  
TSX S Q R T 9 4  
H T R  RCD 
S T O  T74 
LDQ T74 
FMP T68 
STO T74 

P Z E  X U Z l  
TSX O U T 9 4  
TSX ECHO94 
P T H  T703092012  

XUW CAL K8 

XUZ TSX SWTP94 

OR T R A  XUP 

ADDRESS TO B E  SET 

ADDRESS TO BE SET 

I N V E R S E  D I A G O N A L  IS N E G A T I V E  



03704  - 3  1 5 5 6 1  1 0 0 0 0 0  
03705 -3  1 5 5 7 4  2 0 0 0 0 0  
03706 -3  1 5 6 0 7  0 10455  
03707  - 3  1 5 6 2 2  0 10456  
03710 1 0 0 0 0 0  0 00003 
03711  -1 0 0 0 0 0  0 00364  
03712  0 5 0 0 0 0  0 10455  
03713  0 6 0 1 0 0  1 0 0 0 ~ 0  
0 3 7 1 4  1 7 7 7 7 6  2 03730 
03715  0 7 6 7 0 0  0 00001 
03716  0 6 0 2 0 0  0 77767  
03717  0 0 7 4 0 0  4 0 5 3 1 1  
03720  0 00000 0 03727 
0 3 7 2 1  0 07400  4 06147 
03722  0 0 7 4 0 0  4 0 5 2 5 4  
03723  3 0 3 7 3 4  0 1 0 4 5 1  
0 3 7 2 4  -3 1 5 5 6 1  1 00000 
03725 -3 1 5 6 0 7  1 0 0 0 0 0  
03726  1 00000  0 00003  
03727 -1 00000  0 00364  
03730  1 7 7 7 7 7  1 0 3 7 3 1  
0 3 7 3 1  -0  6 3 4 0 0  1 10457  
03932  -0 53400  1 10461 
03733 2 0 0 0 0 2  1 03633 
0 3 7 3 4  -0 5 3 4 0 0  4 1 0 4 6 0  
03735 -2 0 0 0 0 1  4 03742  
03736  0 5 0 0 0 0  0 10453  
0 3 7 3 7  0 40000 0 04336 
03740  0 6 0 1 0 0  0 10453  
0 3 7 4 1  0 02000 0 0 3 6 0 1  
03742  0 5 0 0 0 0  0 0 0 0 0 0  
03743 0 10000 0 03766  
0 3 7 4 4  0 60100 0 10477 
03345  0 5 3 4 0 0  1 1 0 3 1 4  
03746  0 5 3 4 0 0  2 10325 
0 3 7 4 9  0 5 0 0 0 0  0 PO477 
03750 0 3 0 0 0 0  2 0 0 0 0 4  
03751 0 60100 2 00004  
03752  -2 00001 9 03765 
0 3 7 5 3  1 7 7 7 7 3  2 03747 
0'3754 1 7 7 7 7 4  2 03755 
0 3 7 5 5  0 5 3 4 0 0  4 04343  
03756  0 5 6 0 0 0  0 10497  

xuzp 
X V A  

XVD 

X V D l  
XVD2 

X V F  

X w A 

XWB 
XWC 

XWD 

XWE 
XWF 
XWH 
X W I  
x w i  

SVN 0 ~ 3 . ~ 7 0 2 5  
SVN 0 9 2 , 7 0 3 6  
SVN T739097047  
SVN T749097058  
PON u2,0,0 
F V €  2 4 4  
C L A  T 7 3  
STO 091  
T X I  X V E 9 2 9 - 2  
A t S  I 
SLW K8 
TSX S W T P 9 4  
P Z E  XVD3 
TSX O U T 9 4  
TSX ECHO94 
PTH T 7 0 s 0 9 2 0 1 2  
SVN 0 9 1 t 7 0 2 5  OR FOR 0,1*21 
SVN 091 ,7047  OR FOR 091943  
PON U2SO90 
F V E  244 
T X I  X V E I , 1 * - 1  
SXD T 7 5 9 1  
L X D  T 7 7 9 1  
T I X  XUP,192 
L X D  T 7 6 9 4  
TNX X W A 9 4 , l  
CLA T 7 1  
ADD I 1  
STO T 7 1  
TRA X U M  
C L A  0 
T Z E  XWO 
STO T 9 1  
LXA S 8 r l  
L X A  T 6 9 2  
C L A  T 9 1  
FAD 4 9 2  
s'ho 4 9 2  
TRX X W N 9 1 9 1  

T X I  XWD92,-5 
T X I  X W ; r 2 ~ " 4  
i x A  1 6 9 4  
LDQ r 9 l  

ADDRESS T O  BE SET 

OR TRA XWH 



03757  0 2 6 0 0 0  4 1 0 4 7 6  
0 3 7 6 0  0 3 0 0 0 0  2 00000  
0 3 7 6 1  0 6 0 1 0 0  2 0 0 0 0 0  
03762  1 7 7 7 7 7  2 0 3 7 6 3  
03763  2 0 0 0 0 1  4 0 3 7 5 6  
0 3 7 6 4  2 00001 1 0 3 7 5 4  
03765  0 6 0 0 0 0  0 00000 
03766  0 5 3 4 0 0  1 1 0 3 1 4  
03767  0 5 3 4 0 0  2 1 0 3 2 5  
0 3 7 7 0  0 5 0 0 0 0  0 0 4 3 3 6  
0 3 7 7 1  0 60100 0 1 0 4 5 3  
033772 0 7 6 1 0 0  0 00000  
03773  0 50000 2 0 0 0 0 4  
0 3 7 7 4  -0 1 2 0 0 0  0 0 4 0 7 1  
03775  0 0 2 0 0 0  0 0 4 1 0 1  
03776 0 7 6 1 0 0  0 00000  
0 3 7 7 7  0 5 0 0 0 0  2 0 0 0 0 4  
04000  -0 12000 0 0 4 0 7 1  
0 4 0 0 1  0 50000  2 0 0 0 0 5  
04002  -0 1 2 0 0 0  0 0 4 0 7 1  
0 4 0 0 3  0 5 0 0 0 0  2 0 0 0 0 6  
0 4 0 0 4  -0 22000  0 0 4 0 7 1  
04005 0 5 6 0 0 0  2 0 0 0 1 1  
04006  0 2 6 0 0 0  2 00011 
04007  0 6 0 1 0 0  0 1 0 5 0 1  
04010  0 56000  2 0 0 0 0 5  
0 4 0 1 1  0 2 6 0 0 0  2 00006 
04012  0 30200 0 1 0 5 0 1  
04013  -0 12000 0 0 4 0 7 1  
0 4 0 1 4  0 5 6 0 0 0  2 OOOLO 
04015  0 2 6 0 0 0  2 0 0 0 1 0  
0 4 0 1 6  0 6 0 1 0 0  0 10501 
04017  0 5 6 0 0 0  2 0 0 0 0 4  
0 4 0 2 0  0 26000  2 0 0 0 0 6  
04021  0 3 0 2 0 0  0 10501 
04022  -0 1 2 0 0 0  0 0 4 0 7 1  
04023  0 56000 2 00007 
0 4 0 2 4  0 2 6 0 0 0  2 0 0 0 0 7  
04025  0 6 0 1 0 0  0 10501 
04026  0 5 6 0 0 0  2 0 0 0 0 4  
04027  0 2 6 0 0 0  2 00005  
0 4 0 3 0  0 3 0 2 0 0  0 10501 
0 4 0 3 1  -0 1 2 0 0 0  0 0 4 0 7 1  

FMP T84-I-694 
FAD 092 
STO 0 9 2  

XWK TXZ X W L t 2 t - I  
XWL T I X  XWJt491 
XWM T f X  X W W , l + l  
XWN STZ 0 
XWO L X A  S 8 * 1  

L X A  T 6 9 2  
C L A  11 
STO T71 

XWP NOP 
XWPl  CLA 492 

T M I  XWS 
TRA XWT 

XWQ NOP 
XWR C L A  4 t 2  

T M f  XWS 
C L A  5 9 2  
T M I  XWS 
CLA 6 + 2  
TMI XWS 
LDQ 9 9 2  
FMP 992  
STQ T 9 3  
LDQ 592 
FMP 6+2 
FSB T93  
TMZ XWS 
LDQ 8 t 2  
FMP 892 
STO T 9 3  
LDQ 492  
FMP 6 + 2  
FSB T 9 3  
T M I  XWS 
LDQ 7 9 2  
FMP 7 # 2  
S T 0  T93  
LDQ 4 9 2  
FMP 5 9 2  
FSB T93  
T M I  XWS 

AODRESS TO BE SET 

TRANSFER TO RESET R E L A T I O N S  BETWEEN X , Y s Z  
OR TRA XWQ 

TRANSFER TO RESET R E L A T I O N S  BETWEEN BETAS 

I 
P 
0 
0 
I 



4 . . . 

04032  
0 4 0 3 3  
0 4 0 3 4  
04035  
04036  
04037  
04040  
0 4 0 4 1  
04042  
04043  
0 4 0 4 4  
04045  
04046  
04047 
04050  
0 4 0 5 1  
04052  
04053  
0 4 0 5 4  
04055 
04056  
0 4 0 5 7  
04060  
0 4 0 6 1  
04062  
04063 
0 4 0 6 4  
04065  
04066  
04067  
04070  
0 4 0 7 1  
04072  
04073 
0 4 0 7 4  
04075 
04076 
04077  
0 4 1 0 0  
0 4 1 0 1  
04102  
04103  
0 4 1 0 4  

0 5 6 0 0 0  2 00004  
0 2 6 0 0 0  2 00011 
0 7 6 5 0 0  0 00043 
0 2 6 0 0 0  2 00011 
0 6 0 1 0 0  0 10501  
0 56000  2 00007 
0 2 6 0 0 0  2 00007 
0 7 6 5 0 0  0 00043  
0 2 6 0 0 0  2 00006 
0 3 0 0 0 0  0 1 0 5 0 1  
0 6 0 1 0 0  0 10501  
0 5 6 0 0 0  2 00010 
0 26000  2 00010 
0 7 6 5 0 0  0 00043  
0 2 6 0 0 0  2 00005 
0 30000  0 1 0 5 0 1  
0 60100 0 10501  
0 56000  2 00004  
0 2 6 0 0 0  2 00005 
0 7 6 5 0 0  0 00043 
0 2 6 0 0 0  2 00006  
0 3 0 2 0 0  0 1 0 5 0 1  
0 6 0 1 0 0  0 1 0 5 0 1  
0 5 6 0 0 0  2 00007 
0 2 6 0 0 0  2 00010 
0 7 6 5 0 0  0 00043 
0 2 6 0 0 0  2 00011 
0 7 6 5 0 0  0 00043  
0 2 6 0 0 0  0 04753 
0 3 0 0 0 0  0 1 0 5 0 1  
0 1 2 0 0 0  0 04101 
0 0 7 4 0 0  4 06147 
0 07400  4 05254  
3 2 3 5 1 4  0 04754  

-0 0 0 0 3 6  0 10453  
1 0 0 0 0 0  0 0 0 0 0 3  

-1 0 0 0 0 0  0 00364  
0 50000  0 04336 
0 6 0 1 0 0  0 1 0 5 0 0  

-2 00001 1 04110 
2 00000  2 0 4 1 0 4  
0 00000 Q 00144  
0 5 0 0 0 0  0 10453  

L D Q  4 9 2  
FMP 992  
L R S  35 
FMP 992  
STO T 9 3  
LDQ 7 9 2  
FMP 7 9 2  
LRS 35 
FMP 692 
F A D  T 9 3  
STO T 9 3  
LDQ 8 9 2  
FMP 8 9 2  
L R S  35 
FMP 5 9 2  
FAD T 9 3  
STO T 9 3  
LDQ 492  
FMP 592  
L R S  35 
FMP 6 , 2  
F S B  T93  

LDQ 7 9 2  
FMP 8 ,2  
LRS 35 
FMP 9 9 2  
L R S  35  
FMP C 8 1  
FAD T 9 3  
T P L  X W T  

TSX ECHO94 
PTH C 8 2 9 0 9 1 0 0 6 0  
FOR T7190930  
PON U Z 9 O r O  
FVE 2 4 4  
CLA I f  
STO T92 

XWT T N X  X V G G 9 1 9 1  
XWU T I X  X W V 9 2 9 0  

HTR RCD 
XWV CLA T 7 1  

STO T 9 3  

XWS TSX O U T 9 4  

1 
1-' 
0 
7 

DECREMENT TO B E  SET 



04105 
04106 
04107 
04110 
04111 
04112 
04113 
04114 
04115 
04116 
04117 
04120 
04121 
04122 
04123 
04124 
04125 
04126 
04127 
04130 
04131 
04132 
04133 
04134 

04135 
04136 
04137 
04140 
04141 
04142 
04143 
04144 
04145 
04146 
04147 
04150 
04151 
04152 
04153 
04154 
04155 
04156 

0 
0 
0 
0 

-0 
0 
0 
0 
0 
0 

-1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

40000 
60100 
02000 
50000 
10000 
76000 
02000 
02000 
07400 
07400 
00000 
77200 
77200 
07400 
00000 
00000 
76200 
07400 
00000 
00000 
77200 
50000 
10000 
02000 

0 04336 
0 10453 
0 03772 
0 10500 
0 04115 
0 00164 
0 04115 
0 04120 
4 06147 
4 05254 
0 00361 
0 00204 
0 00205 
4 00146 
0 00005 
0 77323 
0 00225 
4 00146 
0 00005 
0 00400 
0 00205 
0 10500 
0 00160 
0 00161 

0 02000 0 10526 
0 76100 0 00000 
0 02000 0 01070 
0 60000 0 10333 
0 00000 0 00001 
0 00000 0 00002 
0 00000 0 00001 
0 02000 0 03776 
0 50000 2 00004 
0 02000 0 03754 
0 50000 0 10477 
0 50000 0 04337 
0 02000 0 00621 
0 02000 0 00621 
0 02000 0 00660 
0 50000 0 05025 
0 02000 0 03164 
0 77000 0 00205 

ADD 11 
S T O  T 7 1  
TRA XWP 

XVGG C L A  T 9 2  
TNZ XVGGZ 
SWT 4 
TRA XVGGl 
TRA XVH 

X V G G l  TSX OUT94 
T S X  E C H O 9 4  
F V E  241 

X V H  REW Ul, 
X V I  REW U3 

TSX WTB94 
PZE w3 

X V X l  P Z E  -STARTvO9O 
R T B  U3 
T S X  WTB94 
PZE U 3  
P Z E  -325129090 
REW U3 

TZE KH 
TRA IC1 

TRA X D 1  

TRA XH 

P Z E  1 
P Z E  2 

1S3 P Z E  1 
TRA XWQ 

1 X W P l  C L A  4 9 2  
TRA XWH 

l X W D  C L A  T 9 1  
C L A  I2 
TRA XCE 

l X G A  TRA XCE 
TRA XCG 

lXCF C L A  C 9 0  
TRA XSB 

1 X S A  WE% U 3  

X V J  C L A  f 9 2  

SENSE-SETTING WORD5 

1 X D  NOP 

1XF S T Z  T 1 2  

OR TRA X V J  

DECREMENT TO BE S E T  

* b 8 . 1 , 



b . 

T D  
T D  
T D  

TD 

T D  

T D  

TD 

TD 
TD 
T D  
T D  

f D  

0 4 1 5 7  0 7 6 2 0 0  0 0 0 3 2 1  
0 4 1 5 0  0 0 2 0 0 0  0 04120  
0 4 1 6 2  1 0 0 0 0 0  0 01415  
0 4 1 6 2  1 0 0 0 0 0  0 01354  
0 4 1 6 3  1 0 0 0 0 0  0 0 1 5 4 1  
0 4 1 6 4  0 5 6 0 0 0  0 10520  
04165 1 77773 2 03105  
0 4 1 6 6  1 77773  2 03115  
0 4 1 6 7  0 5 3 4 0 0  P 04340  
0 4 1 7 0  1 0 0 0 0 0  0 01070 
0 4 1 7 1  0 5 3 4 0 0  4 04343  
04172  1 7 7 7 7 7  2 01135  
0 4 2 7 3  0 5 3 4 0 0  4 04343  
0 4 1 7 4  1 7 7 7 7 7  1 01157 
04175  0 5 3 4 0 0  4 04343 
04176 1 7 7 7 7 7  1 01201 
0 4 1 7 7  1 7 7 7 6 6  2 01240  
0 4 2 0 0  0 5 6 0 0 0  0 10513  
0 4 2 0 1  1 0 0 0 0 0  0 01273 
0 4 2 0 2  0 56000  0 10356  
0 4 2 0 3  1 00000  0 01327  
0 4 2 0 4  0 5 6 0 0 0  0 10357  
04205  0 0 0 0 0 0  0 00012 
0 4 2 0 6  0 0 0 0 0 0  0 00005 
04207  0 0 2 0 0 0  0 00725 
0 4 2 1 0  0 6 0 0 0 0  0 05362 
0 4 2 1 1  0 60000 0 05362 
0 4 2 1 2  1 0 0 0 0 0  0 02035 
04213  0 5 0 0 0 0  0 1 0 3 7 7  
0 4 2 1 4  0 50000 0 10377 
0 4 2 1 5  1 0 0 0 0 0  0 0 2 0 3 5  
0 4 2 1 6  1 0 0 0 0 0  0 02035  
0 4 2 1 7  1 0 0 0 0 0  0 01740 
0 4 2 2 0  t 0 0 0 0 0  0 00725  
0 4 2 2 1  0 7 6 6 0 0  0 00225 
0 4 2 2 2  0 02000 0 04132 
0 4 2 2 3  0 7 7 2 0 0  0 00205 
0 4 2 2 4  1 0 0 0 0 0  0 02243  
0 4 2 2 5  0 5 0 0 0 0  0 10510 
0 4 2 2 6  0 0 2 0 0 0  0 03162 
0 4 2 2 7  0 5 0 0 0 0  0 10375  
0 4 2 3 0  -2 0 0 1 5 3  2 0 0 0 0 0  
0 4 2 3 1  -E  0 0 1 5 3  2 0 0 0 0 0  

2XSB RCD 
i X S B  TRA XVH 

TXI X A K  
l X A H  T X I  X A I  

T X I  XAW3 
lXhWl LDQ M12 

T X 4  X F F 3 9 2 9 - 5  
1XFF2 f X T  X F G 3 2 , - 5  

i X A  1 3 9 1  
1 X G  T X I  X H  

L X A  I 6 9 4  
1x3 TXI X K 9 2 9 - 1  

LXA 1 6 9 4  
1 X M  T X I  X N 9 1 1 - 1  

LXA I 6 9 4  
1 X P  T X I  XQ91,-1 

T X l  XWrZt-10 
1 X V  L D Q  M7 

T X I  X A A  
1 x 2  LDQ T 3 1  

TXT X A E  
l X A D  hDQ T 3 2  

PZE 1 0  
I T 4 9  PZE 5 

T R A  X A  
S T Z  SWTF8 

P X C H  S f Z  S W T F 8  
T X I  X B H  
CLh T48  

l X A Y  C L A  T48  
T X I  X B H  

1x881 T X I  XBG 
TXI X A  

l X B H  WTB U 3  
T R A  X V J  

l X V P  R E W  U 3  
S X I  X B K  

l X A W  C L A  M4 
T R A  XSA 

1 x 6 1  CLA T46  
2XFFI MTW 0129107  
l X F F 1  MON 0 9 2 9 1 0 7  

T x r  XBH 

I 
P 
0 
c;’ 



T O  

T O  
fD 

T O  

T O  

TD 

T O  

TO 

T O  

T D  

f D  

TD 

T D  
TD 

04232  1 0 0 0 0 0  0 0 1 2 2 6  
04233  -0  7 6 0 0 0  0 0 0 0 0 3  
0 4 2 3 4  0 0 2 0 0 0  0 0 3 6 3 3  
04235  -0 5 0 0 0 0  0 04735  

04237 1 00000  0 0 1 2 0 1  
0 4 2 4 0  0 56000  0 1 0 3 5 4  
0 4 2 4 1  1 00000  0 01335  
0 4 2 4 2  1 0 0 0 0 0  0 0 1 3 6 3  
04243  0 5 0 0 0 0  0 1 0 3 6 3  
0 4 2 4 4  1 0 0 0 0 0  0 01435  
04245  0 50000 0 1 0 3 6 3  
04246  0 5 6 0 0 0  0 1 0 3 6 6  
04247  1 0 0 0 0 0  0 0 1 5 2 3  
04250  0 7 6 1 0 0  0 00000  
0 4 2 5 1  1 00000 0 0 1 5 1 2  
04252  0 02000 0 0 1 2 1 3  
04253  0 5 0 0 0 0  0 04335  
0 4 2 5 4  1 0 0 0 0 0  0 0 1 7 1 7  
04255  0 5 0 0 0 0  0 1 0 5 1 6  
04256  1 00000  0 0 1 1 5 7  
04257  0 5 3 4 0 0  4 0 4 3 4 0  
04260 1 0 0 0 0 0  0 0 1 2 0 1  
0 4 2 6 1  0 5 3 4 0 0  4 0 4 3 4 0  
04252  1 7 7 7 7 7  1 0 1 3 0 3  
04263  0 5 6 0 0 0  0 1 0 3 5 5  
04264  1 77777 1 0 1 3 3 5  
04265 0 5 6 0 0 0  0 ’10355 
04266  1 00000  0 0 1 5 3 3  
04267 0 5 0 0 0 0  0 1 0 5 2 0  
04270  1 0 0 0 0 0  0 0 1 5 3 3  
0 4 2 7 1  0 5 0 0 0 0  0 1 0 5 2 0  
04272  0 7 0 0 0 0  0 1 0 5 1 6  
0 4 2 7 3  0 7 0 0 0 0  0 1 0 5 1 6  
0 4 2 7 4  1 0 0 0 0 0  0 00725  
04275 0 7 0 0 0 0  0 1 0 5 2 1  
04276  1 0 0 0 0 0  0 0 0 7 2 5  
04277 1 00000 0 00725  
04300  3 3 7 3 4 0  0 0 4 4 4 6  
0 4 3 0 1  3 3 3 4 0 4  0 0 4 4 3 0  
04302  3 2 1 5 3 6  0 0 4 4 1 7  
04303  3 1 3 6 2 4  0 0 4 4 1 1  
0 4 3 0 4  0 0 2 0 0 0  0 0 2 0 1 4  

04236  0 50000  0 1 0 3 4 7  

2XU1 T X I  X U 2  
1 X U l  SSM 
2XUO TRA XUP 
l X U 0  C A L  C75 

C L A  T 2 4  
L X N  T X I  XQ 

LDQ 7 2 9  
l X A B  T X I  X A F  

T X I  X A J  
1 X A I  C L A  T 3 6  

T X I  XAL 
l X A K  C L A  T 3 6  

LDQ T 3 9  
l X A R  T X I  XAS 

NOP 
l X A V  T X I  X A P  

TRA XS2 
1 x 5 1  C L A  IO 

T X I  XAY 
l X B K  C L A  M 1 Q  

TXI X N  
1XL LXA I 3 9 4  

T X Z  X Q  
1x0  L X A  I 3 9 4  

TXI XAB+l,-E 
1 X Y  LDQ T 3 0  

PXI XAFbls-E 
l X A C  LDQ T 3 0  

T X I  XAW 
l X A M  C L A  M I 2  

T X f  XAW 
1 X A N  CLA M I 2  

CPY M I 0  
CPY M L O  

1XBH4 T X I  X A  
C P Y  M13 
T X I  XA 

1 X B H 5  T X P  XA 
P T H  62790 ,16096  
P T H  C2690 ,14084  
PTH C 2 5 9 0 ~ 9 0 5 4  

1XCH5 P T H  C249096036 
T R A  XBG6 



c . 

04305 
04306 
04307 
04310 
04311 
04312 
04313 
04314 
04315 
04316 
04317 
04320 
04321 
04322 
04323 
04324 
04325 
04326 
04327 
04330 
04331 
04332 
04333 
04334 

04335 
04336 
04337 
04340 
04341 
04342 
04343 
04344 
04345 
04346 
04347 
04350 
04351 
04352 
04353 
04354 
04355 
04356 

0 02000 0 01773 
0 02000 0 01755 
0 07400 4 05336 
3 13632 0 04513 
3 15610 0 04504 
3 07676 0 04500 
3 13632 0 04472 
3 03745 0 04524 
3 01767 0 04523 
3 21563 0 04741 
3 G3761 0 04534 
3 03761 0 04532 
3 01772 0 04543 
3 03750 0 04541 
3 01772 0 04540 
3 05731 0 04560 
3 07707 0 04554 
3 11665 0 04547 
3 03772 0 04572 
3 03772 0 04570 
3 03734 0 04615 
3 05712 0 04612 
3 13624 0 04642 
3 11646 0 04635 

0 0 0 0 0 0  0 0 0 0 0 0  
0 0 0 0 0 0  0 00001  
0 0 0 0 0 0  0 00002  
0 00000 0 00003 
0 OOQOO 0 00004 
0 00000 0 00005 
0 00000 0 00006 
0 00000 0 00007 
0 00000 0 00010 
0 00000  0 00011 
0 00000 0 00013 
0 00000  0 00014 
0 00000 0 00044 
000000000023 
000000000042 
000000000044 
000000000047 
000000000062 

T R A  XBG4 
TRA XBG2 

PTH C359096042 
PTH C349097048 
PTH C339094030 

l X E C l  PTH C329096042 
PTH C3890t2021 

1 X E C 2  PTH C379091015 
PTH C799099075 
PTH C41,0,2033 

1XEC3 PTH C40~092033 
PTH C45s091018 
PTH C449092024 

l X E C 4  PTH C43#091028 
PTH C499093033 
PTH C48 9 0  94039 

l X E E l  PTH C479095045 
PTH C529092042 

lXEGl PTH C5190,2042 
PTH C57*0,2012 

l X E K l  PTH C569093018 
PTH C629096036 

1XEK2 PTH C61+095030 

IO PZE 0 
I1 PZE 1 
I2 P Z E  2 
I3 PZE 3 
I 4  PZE 4 
I 5  P Z E  5 
I6 PZE 6 
I7 PZE 7 
18 PZE 8 
I9 P Z E  9 
111. PZE 11 
I12 P I E  1 2  
I36 PZE 3 6  
IC BCD l O O O O O C  
I K  BCD l O O O O O K  
I M  BCD f00000M 
I P  BCD lOOOOOP 
IS BCD 1OOOOOS 

LXBG T S X  SWTF94 

INTEGERS 

vt 
I 



04357  0 0 0 0 0 0 0 0 0 0 6 3  

04360  
0 4 3 6 1  
04362  
0 4 3 6 3  
0 4 3 6 4  
04365  
04366  
04367  
0 4 3 7 0  
0 4 3 7 1  
0 4 3 7 2  
0 4 3 7 3  
0 4 3 7 4  
04375  
04376  
0 4 3 7 7  
0 4 4 0 0  
0 4 4 0 1  
0 4 4 0 2  
0 4 4 0 3  
0 4 4 0 4  
0 4 4 0 5  
04406 
0 4 4 0 7  
04410 
0 4 4 1 1  
04412  
0 4 4 1 3  
0 4 4 9 4  
0 4 4 1 5  
0 4 4 1 6  
04417 
0 4 4 2 0  
0 4 4 2 1  
0 4 4 2 2  
0 4 4 2 3  
0 4 4 2 6  
04425  
0 4 4 2 6  
04427 
04430 

. 

+201400000000  
+ 20 3622  077 3 2 4  

6 0 6 0 6 0 6 0 6 0 6 0  
5 4 6 0 6 0 6 0 6 0 6 0  
5 4 5 4 6 0 6 0 6 0 6 0  
5 4 7 3 5 4 5 4 6 0 6 0  

+202400000000  
6 0 6 0 6 0 0 0 6 0 6 0  
6 0 0 0 6 0 6 0 6 0 0 0  
4 5 6 4 4 4 2 5 5 1 2 1  
6 3 4 6 5 1 6 0 6 0 6 0  
2 4 2 5 4 5 4 6 4 4 3 1  
4 5 2 1 6 3 4 6 5 1 6 0  
6 0 6 0 6 0 6 0 6 0 5 1  
6 0 5 1 6 0 2 6 2 1 2 3  
6 3 4 6 5 1 6 0 6 0 6 0  
6 0 6 6 2 5 3 1 2 7 3 0  
6 3 2 5 2 4 6 0 5  1 6 0  
2 6 2 1 2 3 6 3 4 6 5 1  
3 1 4 5 2 3 4 3 6 4 2 4  
314527607125  
5 1 4 6 6 2 6 0 6 0 6 0  
4 6 4 4 3 1 6 3 6 3 3 1  
4 5 2 7 6 0 7 1 2 5 5 1  
4 6 6 2 6 0 6 0 6 0 6 0  
6 0 6 0 6 0 3 0 6 0 6 0  
6 0 4 2 6 0 6 0 6 0 4 3  
6 0 6 0 6 0 2 3 2 1 4 3  
236443216325  
2 4 6 0 6 0 6 0 6 0 6 0  
6 0 6 0 6 0 6 0 2 1 6 0  
6 0 6 0 6 0 3 0 6 0 6 0  
6 0 4 2 6 0 6 0 6 0 4 3  
6 0 6 0 6 0 2 3 2 1 4 3  
236443216325  
2 4 6 0 6 0 6 0 6 0 6 0  
6 0 6 0 6 0 6 0 2 1 6 0  
6 0 6 0 6 0 6 0 6 0 6 0  
6 0 6 0 6 0 6 0 6 0  2 2  
6 0 6 0 6 0 6 0 6 0 6 0  
6 0 6 0 6 0 3 0 6 0 6 0  

I T  BCD IOOOOOT 
CONS TAN TS 

C I  OCT 2 0 1 4 0 0 0 0 0 0 0 0  F L O A T I N G  ONE 
c 2  DEC 6 6 2 8 3 1 8 5 3  
c3 BCD 1 I N D I C A T O R S  FOR OUTPUT 
c 4  BCD 1* X 
c 5  BCD 1** x 
C6 BCD E*)** X 
c7 DEC 2 r  L I M I T  ON DELTAOSIGMA 
c9 BCD 2 0 0 0 

2PI 

R C 1 9  BCD SNUMERAYOR DENOMINATOR 

C 2 0  BCD 2 R FACTOR 

C 2 f  BCD 3 WEIGHTED R FACTOR 

C 2 2  BCD 3 I N C L U D I N G  ZEROS 

C23 BCD 3 O M I T T I N G  ZEROS 

C24 BCD 6 H K 1, CALCULATED 

C25  BCD 9 H K t CALCULATED 

A 

A 

C26 BCD H K L  OBSERVED CALCSLATED 

a w 1 

B 

A 

n 
pc 
r3 m 
n 

O B S  

4 



. . I 

0 4 4 3 1  6 0 4 2 6 0 6 0 6 0 4 3  
04432  6 0 6 0 6 0 6 0 6 0 4 6  
04433  226225516525  
04434  2 4 6 0 6 0 6 0 2 3 2 1  
04435  4 3 2 3 6 4 4 3 2 1 6 3  
04436  2 5 2 4 6 0 6 0 6 0 6 0  
04437  6 0 6 0 6 0 6 0 6 0 2 1  
04440  6 0 6 0 6 0 6 0 6 0 6 0  
0 4 4 4 1  6 0 6 0 6 0 4 6 2 2 6 2  
04442  4 0 2 3 2 1 4 3 6 0 6 0  BCD 4-CAL (OBS-CAL) /S IGMA 
04443  7 4 4 6 2 2 6 2 4 0 2 3  
0 4 4 4 4  2 1 4 3 3 4 6 1 6 2 3 1  
04445  2 7 4 4 2 1 6 0 6 0 6 0  
04446  6 0 6 0 6 0 3 0 6 0 6 0  C27 BCD H K L  OBSERVED CALCULATED 
04447  6 0 4 2 6 0 6 0 6 0 4 3  
04450  6 0 6 0 6 0 6 0 6 0 4 6  
0 4 4 5 1  226225516525  
04452  2 4 6 0 6 0 6 0 2 3 2 1  
0 4 4 5 3  4 3 2 3 6 4 4 3 2 1 6 3  
0 4 4 5 4  2 5 2 4 6 0 6 0 6 0 6 0  
04455  6 0 6 0 6 0 6 0 6 0 2 1  
04456  6 0 6 0 6 0 6 0 6 0 6 0  
04457  6 0 6 0 6 0 6 0 6 0 6 0  
04460  2 2 6 0 6 0 6 0 6 0 6 0  BCD 6 8  OBS-CAL (OBS-CAL)/SIGMA 
0 4 4 6 1  6 0 6 0 6 0 6 0 4 6 2 2  
04462  6 2 4 0 2 3 2 1 4 3 6 0  
0 4 4 6 3  6 0 7 4 4 6 2 2 6 2 4 0  
0 4 4 6 4  232143346162  
04465 3 1 2 7 4 4 2 1 6 0 6 0  
04466  -0 00147  0 1 0 4 2 4  C 2 8  MZE T58909103  
04467  -1 0 0 1 4 7  1 1 0 3 2 1  C29 MON S 1 + 1 2 ? 1 ? 1 0 3  
04470  -0 0 0 4 5 7  0 00000 C30 MZE 0909303  
0 4 4 7 1  6 0 4 4 4 6 2 4 2 5 4 0  C 3 1  BCD 1 MODE- 
0 4 4 7 2  6 0 2 3 4 6 4 4 4 7 6 4  C32 BCD 6 COMPUTE F I X E D  ATOM C O N T R I B U T I O N S  
04473  6 3 2 5 6 0 2 6 3 1 6 7  
0 4 4 7 4  2 5 2 4 6 0 2 1 6 3 4 6  
04475  4 4 6 0 2 3 4 6 4 5 6 3  
0 4 4 7 6  5 1 3 1 2 2 6 4 6 3 3 1  
0 4 4 7 7  4 6 4 5 6 2 6 0 6 0 6 0  
04500 6 0 2 3 4 6 4 4 4 7 6 4  C 3 3  6CD 4 COMPUTE F O R  F S Q U A R E D  
0 4 5 0 1  6 3 2 5 6 0 2 6 6 0 4 6  
04502  5 1 6 0 2 6 6 0 6 2 5 0  
04503  6 4 2 1 5 1 2 5 2 4 6 0  

A 



04504 
04505 
04506 
04507 
04510 
04511 
04512 
04513 
04514 
04515 
04516 
04517 
04520 
04521 
04522 
04523 
04524 
04525 
04526 
04527 
04530 
04531 
04532 
04533 
04534 
04535 
04536 
04537 
04540 
04541 
04542 
04543 
04544 
04545 
04546 
04547 
04550 
04551 
04552 
04553 
04554 
04555 
04556 

602346444764 
632560242551 
316521633165 
256260264651 
604325216263 
606250642151 
256260606060 
604325216263 
606250642151 
256260646231 
452760464324 
602425513165 
216331652562 
602221622524 
604645606060 
602660606060 
602660625064 
235125246060 
606325444725 
512163645125 
602621236346 
516240606060 
606270444425 
635131236060 
602145316246 
635146473123 
602223246046 
646347646340 
602664434360 
604721516331 
214360606060 
604546452560 
602231452151 
706046646347 
646340606060 
606330516460 
263167252460 
216346446023 
464553513122 
646331464562 
606330516460 
266046516026 
606250642151 

C 3 4  BCD 7 COMPUTE D E R I V A T I V E S  FOR L E A S T  SQUARES 

C 3 5  BCD 6 L E A S T  SQUARES USING OLD D E R I V A T I V E S  

C36  BCD 2 BASED ON 

C37 BCD 1 F 
C 3 8  BCD 2 F SQUARED 

C39 BCD 4 TEMPERATURE FACTORS- 

C40 BCD 2 SYMMETRIC 

C41 BCD 2 A N t S O T R O P f C  

C42 BCD 2 BCD OUTPUT- 

C43 BCD 1 F U L L  
C44 BCD 2 P A R T I A L  

C45 BCD 1 NONE 
C46 6CD 3 B I N A R Y  OUTPUT- 

C47 BCD 5 THRU FIXED ATOM C O N T R I B U T I O N S  

C48 BCD 4 THRU F OR F SQUARED 



L . . 

04557  
04560  
04561  
04562 
04563  
04564 
04565 
04566 
04567 
04570  
04571  
04572  
04573  
0 4 5 7 4  
04575 
04576  
04577  
04600  
0 4 6 0 1  
04602  
04603  
0 4 6 0 4  
04605  
04606  
04607 
04610 
0 4 6 1 1  
04612 
0 4 6 1 3  
0 4 6 1 4  
04615 
04616  
04617  
04620  
0 4 6 2 1  
04622  
04623  
0 4 6 2 4  
04625 
04626  
0 4 6 2 7  
04630  
0 4 6 3 1  

2 5 2 4 6 0 6 0 6 0 6 0  
6 0 6 3 3 0 5 1 6 4 6 0  
2 4 2 5 5 1 3 1 6 5 2 1  
6 3 3 1 6 5 2 5 6 2 6 0  
6 0 4 6 2 2 6 2 2 5 5 1  
6 5 2 5 2 4 6 0 2 6 6 0  
46 516026  6 0 6  2 
5 0 6 4 2 1 5 1 2 5 2 4  
6 0 6 3 4 6 6 0  2225 
6 0 2 3 4 6 4 5 6 2 3 1  
2 4 2 5 5 1 2 5 2 4 6 0  
6 0 3 1 2 7 4 5 4 6 5 1  
2 5 2 4 6 0 6 0 6 0 6 0  
6 0 4 5 2 5 6 4 6 3 5 1  
4 6 4 5 6 0 6 0 6 0 6 0  
6 0 6 7 4 0 5 1 2 1 7 0  
6 0 6 6 3 1 6 3 3 0 6 0  
6 0 6 0 6 0 4 2 3 1 4 5  
2 4 6 2 6 0 4 6 2 6 6 0  
2 6 4 6 5 1 4 4 6 0 2 6  
212363465162  
6 0 4 5 6 4 4 4 2 2 2 5  
5 1 6 0 4 6 2 6 6 0 2 1  
6 3 4 6 4 4 6 2 6 0 3 1  
4 5 6 0 2 1 6 2 7 0 4 4  
4 4 2 5 6 3  51 3 E. 23  
6 0 6 4 4 5 3 1 6 3 4 0  
6 0 2 3 2 5 4 5 6 3 5 1  
4 6 6 2 7 0 4 4 4 4 2 5  
6 3 5 1 3 1 2 3 6 0 6 0  
6 0 2 1 2 3 2 5 4 5 5 3  
5 1 3 1 2 3 6 0 6 0 6 0  
6 0 4 5 6 4 4 4 2 2 2 5  
5 1 6 0 4 6 2 6 6 0 6 2  
7 0 4 4 4 4 2 5 6 3 5 1  
706023 2 1 5 1 2 4  
6 2 6 0 4 6 5 1 6 0 6 2  
7 0 4 4 4 4 2 5 6 3 5 1  
7 0 6 0 5 1 4 6 6 4 6 3  
3 1 4 5 2 5 6 2 4 0 6 0  
6 0 4 5 6 4 4 4 2 2 2 5  
5 1 6 0 4 6 2 6 6 0 6 2  
2 3 2 1 4 3 2 5 6 0 2 6  

C49 BCD 3 THRU D E R I V A T I V E S  

C50 BCD 5 OBSERVED F OR F SQUARED TO BE 

C 5 1  BCD 2 CONSIDERED 

C52 BCD 2 IGNORED 

C 5 3  BCD 2 NEUTRON 

C 5 4  BCD 6 X-RAY W I T H  K I N D S  O F  FORM FACTORS 

C 5 5  BCD 6 NUMBER OF ATOMS I N  ASYMMETRIC U N I T -  

C56 BCD 3 CENTROSYMMETRIC 

C 5 7  BCD 2 A C E N T R I C  

C58 BCD 8 NUMBER OF SYMMETRY CARDS OR SYMMETRY R O U T I N E S -  

C59 BCD 5 NUMBER O F  S C A L E  FACTORS- 

I 
t-' 
0 
\o 
I 



04632  
0 4 6 3 3  
0 4 6 3 4  
04635  
04636  
0 4 6 3 7  
04640  
0 4 6 4 1  
04642  
0 4 6 4 3  
0 4 6 4 4  
0 4 6 4 5  
0 4 6 4 6  
0 4 6 4 7  
04650  
0 4 6 5 1  
04652  
04653  
0 4 6 5 4  
04655  
0 4 6 5 6  
04657  
04660  
0 4 6 6 1  
0 4 6 6 2  
0 4 6 6 3  
0 4 6 6 4  
04665  
04666  
0 4 6 6 7  
04670  
0 4 6 7 1  
04672  
0 4 6 7 3  
0 4 6 7 4  
04675  
0 4 6 7 6  
04677  
04700  
0 4 7 0 1  
0 4 7 0 2  
0 4 7 0 3  
0 4 7 0 4  

2 1 2 3 6 3 4 6 5 1 6 2  
4 0 6 0 6 0 6 0 6 0 6 0  
0 00000  0 0 0 0 1 7  C60 P Z E  15  MASK USED T O  DECODE SYMMETRY CARDS 
6 0 6 4 6 2 2 5 6 0 2 7  C61 BCD 5 USE GENERAL SYMMETRY ROUTINE 
2 5 4 5 2 5 5 1 2 1 4 3  
6 0 6 2 7 0 4 4 4 4 2 5  
6 3 5 1 7 0 6 0 5 1 4 6  
6 4 6 3 3 1 4 5 2 5 6 0  
6 0 6 2 7 0 4 4 4 4 2 5  C62 BCD 6 SYMMETRY R O U T I N E S  SUPPLIED BY U S E R  
6 3 5 1 7 0 6 0 5 2 4 6  
6 4 6 3 3 1 4 5 2 5 6 2  
6 0 6 2 6 4 4 7 4 7 4 3  
3 1 2 5 2 4 6 0 2 2 7 0  
6 0 6 4 6 2 2 5 5 1 6 0  
6 0 6 2 5 0 6 4 2 1 5 1  C63 6CD SQUARE ROOT (SUM WfOBS-CALC1~*2/ (M-N)1  
2 5 6 0 5 1 4 6 4 6 6 3  
6 0 7 4 6 2 6 4 4 4 6 0  
6 6 7 4 4 6 2 2 6 2 4 0  
2 3 2 1 4 3 2 3 3 4 5 4  
5 4 0 2 6 1 7 4 4 4 4 0  
4 5 3 4 3 4 6 0 6 0 6 0  
6 0 6 0 6 0 6 0 6 0 6 0  
6 0 5 0 6 0 6 0 6 0 6 0  
6 0 6 0 6 0 6 0 6 0 6 2  
5 0 5 1 6 3 7 4 6 0 6 0  BCD 3QRTt 0- 01 
6 0 0 0 4 0 6 0 6 0 0 0  
3 4 6 0 6 0 6 0 6 0 6 0  
0 00000 0 7 7 7 6 0  C64 PZE K 1  ADDRESS OF F I R S T  INTERSEGMENT T E M P O R A R Y  
6 0 4 7 2 1 5 1 2 1 4 4  C 6 5  BCD P A R A M E T E R  OLD CHANGE NEW E R R O R  
2 5 6 3 2 5 5 1 6 0 6 0  
6 0 6 0 6 0 6 0 6 0 6 0  
6 0 6 0 4 6 4 3 2 4 6 0  
6 0 6 0 6 0 6 0 6 0 2 3  
3 0 2 1 4 5 2 7 2 5 6 0  
6 0 6 0 6 0 6 0 6 0 6 0  
4 5 2 5 6 6 6 0 6 0 6 0  
6 0 6 0 6 0 6 0 2 5 5 1  
5 1 4 6 5 1 6 0 6 0 6 0  
6 2 2 3 2 1 4 3 2 5 6 0  C66 BCD ZSCALE FACTOR 
2 6 2 1 2 3 6 3 4 6 5 1  
4 6 6 5 2 5 5 3 2 1 4 3  C67 BCD ZOVERALL B 
4 3 6 0 2 2 6 0 6 0 6 0  
6 0 2 1 6 3 4 6 4 4 6 0  C 6 8  BCD 1 ATOM 

S 

t I U I 
. 4 



A * I c . . a 

04705  6 0 2 6 4 6 5 1 4 4 6 0  C69 
0 4 7 0 6  2 6 2 1 2 3 6 3 4 6 5 1  
04707  6 0 6 7 6 0 6 0 6 0 6 0  
0 4 7 1 0  6 0 6 0 6 0 6 0 6 0 6 0  
0 4 7 1 1  6 0 7 0 6 0 6 0 6 0 6 0  
04712  6 0 6 0 6 0 6 0 6 0 6 0  
04713  6 0 7 1 6 0 6 0 6 0 6 0  
0 4 7 1 4  6 0 6 0 6 0 6 0 6 0 6 0  

0 4 7 1 7  6 0 2 2 2 5 6 3 2 1 7 4  
0 4 7 2 0  0 2 7 3 0 2 3 4 6 0 6 0  
0 4 7 2 1  6022.25632174 
0 4 7 2 2  0 3 7 3 0 3 3 4 6 0 6 0  
0 4 7 2 3  6 0 2 2 2 5 6 3 2 1 7 4  
0 4 7 2 4  0 1 7 3 0 2 3 4 6 0 6 0  
04725  6 0 2 2 2 5 6 3 2 1 7 4  
0 4 7 2 6  0 1 7 3 0 3 3 4 6 0 6 0  
04327  6 0 2 2 2 5 6 3 2 1 7 4  
04730  0 2 7 3 0 3 3 4 6 0 6 0  
0 4 7 3 1  6 0 2 1 6 3 4 6 4 4 3 1  c 7 1  
04732  2 3 6 0 2 2 6 0 6 0 6 0  
0 4 7 3 3  6 0 2 2 2 5 6 3 2 1 7 4  c72 
0 4 7 3 4  0 1 7 3 0 1 3 4 6 0 6 0  
04735  -0 0 0 0 2 5  1 00000 C75 
04736  -3 1 5 5 6 1  1 00000 C76 

04740  0 0 0 0 0 0  0 04705 C78 
0 4 7 4 1  6 0 6 2 7 0 4 4 4 4 2 5  c 7 9  
04742  6 3 5 1 3 1 2 3 6 0 2 3  
0 4 7 4 3  4 6 4 5 6 5 2 5 5 1 6 3  
0 4 7 4 4  2 5 2 4 6 0 6 3 4 6 6 0  
04745  2 1 4 5 3 1 6 2 4 6 6 3  
04746  514647312360  
0 4 7 4 7  222526465125  
04750 605125263145  
0 4 7 5 1  3 1 4 5 2 7 6 0 6 0 6 0  
04752  + i ~ ~ 4 o o o o o a o o  C80 
0 4 7 5 3  +202400000000  C81 
0 4 7 5 4  6 0 6 3 2 5 4 4 4 7 2 5  C 8 2  
04755  512163645125  
0 4 7 5 6  4 0 2 6 2 1 2 3 6 3 4 6  
0 4 7 5 7  5 I 6  046 2660  2 1 
04760  6 3 4 6 4 4 6 0 6 0 6 0  

04715 C70 

04737 o 0 0 0 2 6  o oooao ~ 7 7  

BCD 2 FORM F A C T O R  

BCD 2 X 

BCD 2 Y 

BCD 2 Z 

BSS 2 TO B E  SET 
BCD 2 BETA12921 

BCD 2 B E T A I 3 r 3 )  

BCD 2 B E T A ( l r 2 )  

BCD 2 B E T A ( 1 + 3 )  

BCD 2 B E T A ( 2 9 3 )  

BCD 2 A T O M I C  B 

BCD 2 B E T A ( l t 1 )  

FOR 0 , 1 , 2 1  X-RAY FORM FACTOR OUTPUT 
SVN 0 1 1 ~ 7 0 2 5  NEUTRON FORM FACTOR OUTPUT 
PZE 0 9 0 + 2 2  
PZE C69 ADDRESS OF FIRST T I T L E  
BCD 9 SYMMETRIC CONVERTED T O  A N I S O T R O P I C  BEFORE REFINING 

DEC a25 
DEC 2 r  
BCD T E M P E R A T U R E  FACTOR OF ATOM IS NOT POSITIVE-REFINITE.  



04761 
04762 
04763 
04764 
04765 
04766 
04767 
04770 
04771 
04772 
04773 
04774 
04775 
04776 
04777 
05000 
05001 
05002 
05003 
05004 
05005 
05006 
05007 
05010 
05011 
05012 
05013 
05014 
05015 
05016 
05017 
05020 
05021 
05022 
05023 
05024 
05025 
05026 
05027 

05030 
05031 
05032 

603162604546 
636047466231 
633165254024 
252631453163 
253360606060 
602431622351 C 8 3  BCD 8 DISCREPANCY FACTORS BASED ON I N P U T  PARAMETERS. 
254721452370 
602621236346 
516260222162 
252460464560 
314547646360 
472x53 2 I442 5 
632551623360 
602562633 144 C 8 4  BCD 2 E S T I M A T E  OF 
216325604626 
602221622524 C 8 5  BCD 5 BASED ON OUTPUT PARAMETERS. 
604645604664 
6 34764 6 3 6 047 
215121442563 B 

255162336060 
606364514560 C86 6 C D  TURN ON SENSE S W I T C H  TO SUPPRESS O N - L I N E  P R I N T I N G  OF 
464560622545 
622560626631 
632330606060 
634660626447 
475125626260 
464540433145 
256047513145 
633145276046 
266060606060 
472151214425 C87 BCD ZPARAMETERSa 
632551623360 
266046 5 16026 C 8 8  BCD 3 F  OR F SQWAREDI 
606250642151 
252433606060 
0 00000 0 00020 C89 PZE 16 NO1 OF INTERSEGMENT STORAGE L O C A T I O N S  
3 77777 7 77323 C 9 0  P T H  - S T A R T t 7 9 3 2 7 6 7  USED TO COMPUTE LENGTH OF DUMMY RECORD 
0 00000 0 00300 C 9 1  P Z E  192 LENGTH OF DUMMY' RECORD 3 
0 00000 0 00200 C 9 2  P Z E  128 LENGTH OF DUMMY RECORD 4 

0 76000 0 00166 IFF SWT 6 
0 02000 0 05033 TRA IFF1 
0 02000 4 00003 TRA 3 9 4  

SUBROUTINE TO CHECK I D E N T I F I C A T I O N  LETTER 

1 Y I t 1 L 1 



05033 0 50000 4 00001 
05034 0 62100 0 05040 
05035 0 77100 0 00022 
05036 0 62100 0 05043 
05037 0 62100 0 05056 
05040 0 50000 0 00000 
05041 -0 32000 0 05133 
05042 0 60100 0 05134 
05043 0 34000 0 00000 
05044 1 00000 0 05046 
05045 0 02000 4 00003 
05046 -0 63400 4 05044 
05047 0 07400 4 06147 
05050 0 07400 4 05254 
0 5 0 5 1  3 02015 0 05134 
05052 3 13624 0 05076 
05053 -1 00000 0 00364 
05054 0 07400 4 06147 
05055 0 07400 4 05254 
05056 3 02015 0 00000 
05057 3 13624 0 05104 
05060 -1 0 0 0 0 0  0 00364 
05361 0 07400 4 06147 
05052 0 07400 4 05254 
05063 3 15602 0 05112 
05064 -1 0 0 0 0 0  0 00364 
05065 0 07400 4 06147 
05066 0 07400 4 05254 
05067 3 23514 0 05121 
05070 -1 00000 0 00364 
05073, 0 07400 4 06147 
05072 0 07400 4 05254 
05073 -1 0 0 0 0 0  0 00361 
05074 -0 53400 4 05044 
05075 0 0 0 0 0 0  4 00002 
05076 602421632160 
05077 232251246031 
05100 242545633126 
05101 312321633146 
0 5 1 0 2  456043256363 
05103 255160316260 
05104 604751462751 
05105 214450232143 

IFF1 C L A  194 
STA IFF2 
ARS 1 8  
STA IFF3 
STA IFF6 

ANA IFF11 
STO IFF12 

IFF2 CLA 0 

IFF3 CAS 0 
IFF4 7x1 IFF59090 

T R A  394 
IFF5 S X D  IFF494 

TSX OUT94 
TSX ECHO94 
PTH IFF12~0~1037 
PTH IFF73096036 
FVE 244 
TSX OUT94 
TSX ECHO94 

IFF6 PTH 09091037 
PTH IFF89096036 
FVE 244 
TSX OUT94 
TSX ECHOs4 
PTH IFF99097042 
FVE 244 
TSX OUT94 
TSX ECHOt4 
PTH iFFfO~Os1006Q 
FVE 244 
TSX OUT94 
TSX ECHO94 
FVE 241 
LXD IFF494 
HTR 2 s 4  

IFF7 BCD 6 DATA CARD IDENTIFICATION LETTER XS 

IFF8 BCD 6 PROGRAM CALLS FOR CARD WITH LETTER 

ADDRESS TO BE SET 

ADDRESS TO BE SET 

ADDRESS TO BE SET I 
P 
P w 
I 



05106 
05107 
05110 
05111  
05112 
05113 
0 5 1 1 4  
05115  
05116 
05117 
05120 
05121  
05122 
05123 
05124 
05125 
05126 
05127 
05130 
05131  
05132 
05133 
05134 

436260264651 
602321512460 
663163306043 
256363255150 
6047646360 23 
465151252363 
602321512460 
314560512521 
242551602145 
246047514623 
252524336060 
606346602270 
472162626021 
434360312425 
456331263123 
216331464560 
632562636240 
636451456046 
456062254562 
256062663163 
233060063360 
0 00000 0 00177 
0 00000 0 00000 

05135 -0 63400 1 05143 
05136 0 50000 4 00001 
05137 0 62100 0 05141  
05140 -0 73400 1 00000 
05141  0 50000 1 00000 
05142 0 34000 0 05152 
05143 1 00000 0 05145 
05144 0 02000 0 05147 
051.45 -0 53400 1 05143 
05146 0 02000 4 00003 
05147 2 00001 1 05141  
05150 -0  53400 1 05143 
05151  0 02000 4 00002 
05152 606060606060 

05153 0 07400 4 06147 
05154 0 07400 4 05254 
05155 3 27451  0 10406 
05156 3 02066 0 04362 

IFF9 BCD 7 PUT CORRECT CARD I N  READER AND PROCEED. 

IFF10 BCD T O  BYPASS ALL IDENTIFICATION TESTS TURN ON SENSE SWITCH 6. 

I F F 1 1  PZE 127 MASK 
IFF12  LETTER FROM CARD 

SUBROUTINE TO TEST FOR BLANK FIELD 
BLNK SXD BLNK291 

CLA 194 
S T A  B L N K 1  
PDX 0 9 1  

B L N K l  C L A  0 9 1  ADDRESS TO BE SET 
CAS BCNK5 

BLNK2 T X I  BLNK39090 
T R A  BLNK4 

BLNK3 LXD BtNK291 
TRA 394 

BLNK4 T I X  B L N K l f i l 9 1  
LXD B L N K 2 9 9  
TRA 294 

BLNK5 BCD 1 

DUMP TSX OUT94 
OCTAL AND FLOATING DECIMAL DUMP FOR T E S T  PURPOSES 

T S X  ECHO94 
PTH T5590912073 
PTH C39091078 

v b 1 1 



I 

05157 1 0 0 0 0 1  0 00003 
05160 0 53400 1 05252 
05161  0 07400 4 06147 
05162 0 07400 4 05254 
05163 -2 1 7 5 3 1  1 00000 
05164 -2 17562  1 00001 
05165 -2 17613 1 00002 
05166 -2 17644 1 00003 
05167 1 00000 0 00003 
G5170 -0 75400 1 00000 
05171  0 77100 0 00022 
05172 0 76000 0 00006 
05173 0 40000 0 04336 
05174 0 73400 2 00000 
05175 -0 75400 2 00000 
05176 0 76500 0 00043 
05177 0 53400 4 04343 
05200 0 76700 0 00003 
05201  -0 76300  0 00003 
05202 2 00001 4 05200 
05203 -0  50100 0 05253 
05204 0 60200 0 05251  
05205 0 53400 2 04345 
05206 0 56000 1 00000 
05207 0 53400 4 04343 
05210 0 76700  0 00003 
05211  -0 76300  0 00003 
05212 2 00001 4 05210 
05213 0 60200 2 05251  
05214 0 53400 4 04343 
05215 0 76700 0 00003 
05216 -0 76300 0 00003 
05217 2 00001  4 05215 
05220 0 60200 2 05252 
0 5 2 2 1  1 77777 1 05222 
05222 2 0 0 0 0 2  2 05206 
05223 0 07400 4 06147 
05224 0 07400 4 05254 
05225 3 01756 0 05251 
05226 3 01772 0 0 5 2 4 1  
05227 3 02001 0 05242 
05230 3 02023 0 05243 
05231  3 02032 0 05244 

PON U2,Osl 
I X A  DUMP791 

TSX ECHO94 
S I X  0,198025 
S I X  1 9 1 3 8 0 5 0  
S I X  29198075 
S I X  39198100 
PON U2t0,O 
PXD 091 
ARS 1 8  
COM 
ADD I 1  
P A X  0 9 2  
PXD 092 
LRS 35 

DUMP1 TSX OUT94 

L X A  r m  
DUMP8 ALS 3 

LGL 3 
T l X  DUMP89491 
ORA DUMP9 
SLW DUMP6-i-8 
LXA I 8 9 2  

DUMP2 LDQ 091 
LXA 1694  

DUMP3 ALS 3 
LGL 3 
T I X  DUMP39491 
SLW DUMP64-8 9 2  

LXA I 6 * 4  
DUMP4 ALS 3 

LGL 3 
T I X  DUMP49491 
SLW DUMP6-t-992 
T X I  DUMP5 9 1  9-1 

DUMP5 T I X  DUMP2*292 
TSX OUT94 
TSX ECHO94 
PTH DUMP6+8t0*1006 
PTH DUMP69091018 
PTH DUMP6+19091025 
PTH DUMP6+29091043 
PTH DUMP6+39091050 



0 5 2 3 2  
0 5 2 3 3  
0 5 2 3 4  
0 5 2 3 5  
0 5 2 3 6  
0 5 2 3 7  
0 5 2 4 0  

05252  
0 5 2 5 3  

3 0 2 0 5 4  0 0 5 2 4 5  
3 0 2 0 6 3  0 0 5 2 4 6  
3 0 2 1 0 5  0 0 5 2 4 7  
3 0 2 1 1 4  0 0 5 2 5 0  
1 00060 0 0 0 0 0 3  
3 6 6 6 5 3  1 05161 
0 0 2 0 0 0  0 0 0 1 4 4  

0 5 2 4 1  
0 00000  0 6 7 4 7 3  
6 0 0 0 0 0 0 0 0 0 0 0  

0 5 2 5 4  0 1 2 0 0 0  0 0 5 2 7 2  
0 5 2 5 5  -0 10000 0 0 5 2 7 2  
0 5 2 5 6  -0 6 3 4 0 0  4 0 5 3 1 0  
05257  0 0 7 4 0 0  4 0 6 1 4 7  
0 5 2 6 0  0 0 2 0 0 0  0 0 5 2 6 3  
0 5 2 6 1  3 1 5 6 0 2  0 0 5 3 0 1  
0 5 2 6 2  -1 0 0 0 0 0  0 00000  
0 5 2 6 3  -0  5 3 4 0 0  4 0 5 3 1 0  
0 5 2 6 4  - 0  5 0 0 0 0  4 0 0 0 0 1  
05265  0 T7l-00 0 OQ041 
05266  0 3 4 0 0 0  0 0 5 3 0 0  
05267  1 7 7 7 7 7  4 0 5 2 6 4  
05270  0 1)2000 4 0 0 0 0 2  
0 5 2 7 1  1 7 7 7 7 7  4 0 5 2 6 4  
0 5 2 7 2  -0 7 5 4 0 0  4 00000 
0 5 2 9 3  0 76000 0 00006 
0 5 2 7 4  -0 7 3 4 0 0  4 00000 
0 5 2 7 5  -0 7 5 4 0 0  4 00000  
0 5 2 7 6  0 7 7 1 0 0  0 0 0 0 2 2  
0 5 2 7 7  0 00000  0 0 0 1 4 4  
0 5 3 0 0  0 cW60 8 OOcos 
0 5 3 0 1  6 0 5 4 5 4 5 4 6 0 4 7  
0 5 3 0 2  5 1 3 1 4 5 6 3 2 5 5 1  
0 5 3 0 3  6 0 2 5 5 1 5 1 4 6 5 1  
0 5 3 0 4  6 0 3 1 4 5 6 0 4 7 5 1  
0 5 3 0 5  2 5 6 5 3 1 4 6 6 4 6 2  
0 5 3 0 6  6 0 4 3 3 1 4 5 2 5 6 0  
0 5 3 0 7  5 4 5 4 5 4 6 0 6 0 6 0  
05310  0 0 0 0 0 0  0 00000  

0 5 3 1 1  0 5 0 0 0 0  4 00001 
0 5 3 1 2  0 62100 0 0 5 3 3 1  

P T H  DUMP6+4~0,1068 
P T H  DUMP6+5*091075 
PTH DUMP6+690 9 1093  
PTH DUMP6+790~1100  
PON U2eO948 
T X H  DUMPl,l~-T5-256 DECREMENT I S  - B F I N A L  A D D R E S S + l I  
TRA RCD 

DUMP6 BSS 9 
DUMP7 P Z E  - S 1  - [ I N I T I A L  ADDRESS)  
DUMP9 BCD 1 00000 

ECHO TPL E C H O 4  
TNZ E C H O 4  
SXD E C H O 7 9 4  
TSX OUT94 
T R A  ECHO2 
P T H  ECH06,097’042 

SUBROUTINE TO TEST NATURE OF ERROR RETURN FROM NY O U T 3  

ECHO1 F V E  
ECHO2 LXD ECHO794 
ECHO3 CBL 1 + 4  

A9-S 35 
C A S  ECHCF 
JXT E C H 0 3 s 4 9 - 1  
TRA 2 9 4  
T X I  ECH0394 .a -1  

ECHO4 PXD 0 9 4  
COM 
PDX 094 
P X D  0 9 4  
ARS 1 8  
HTR RCD C A L L I N G  SEQUENCE ERROR* ADDRESS I N  ACCQ 

ECHO5 P B B  5 
ECHO6 BCD 9 %+* DRINfER ERROR I N  P R E V I O U S  L I N E  *%3e 

ECi-139 P Z E  XNDEX S A V E D  IN DECREMENT 

SWTP CLA 1 9 4  
S U B R O U T I N E  TO S U P P R E S S  ON-LINE P R I N T I N G  OF P A R A M E T E R S  

STA SWTP5 

TO NORMAL RETURN OF N Y  OUT3 

. 1 



I 
. I 

05313 0 76000 0 00164 
05314 0 02000 0 05327 
05315 0 5 0 0 0 0  0 05335 
05316 0 1 0 0 0 0  0 05325 
05317 0 60000 0 05335 
05320 -0 63400 4 05326 
0 5 3 2 1  0 07400 4 06147 
05322 0 07400 4 05254 
05323 -1 0 0 0 0 0  0 00361 
05324 -0 53400 4 05326 
05325 0 56000 0 05333 

05327 0 56000 0 05334 
05330 - 0  6 0 0 0 0  0 05335 
05331 -0 62000 0 00000 
05332 0 02000 4 0 0 0 0 2  
05333 0 76100 0 00000  
05334 -1 00000  0 00000 
05335 0 0 0 0 0 0  0 00000 

05326 1 ooooa o 05331 

05336 0 50000 4 00001 
05337 0 62100 0 05356 
05340 0 76000 0 00163 
05341 0 02000 0 05354 
05342 0 50000 0 05362 
05343 0 16;)ooO 0 05352 
05344 0 60000 0 05362 
05345 -0 63400 4 05353 
05346 0 07400  4 06147 
05347 0 07400 4 05254 
05350 -1 00000 0 00361 
05351 -0  53400 4 05353 
05352 0 56000 0 05360 
05353 1 00000 0 05356 
05354 0 56000 0 05361 
05355 -0 60000 0 05362 
05356 -0 62000  0 00000 
05357 0 0 2 0 0 0  4 0 0 0 0 2  
05360 0 76100 0 0 0 0 0 0  
05361 -1 0 0 0 0 0  0 00000 
05362 0 0 0 0 0 0  0 0 0 0 0 0  

05363 

SWT 4 
TRA SWTP4 
CLA SWTP8 
TZE SWTP2 
STZ SWTP8 
SXD SWTP394 

SWTPl TSX OUT94 
TSX ECHO94 
FVE 2 4 1  
LXD SWTP3r4 

SWTP2 LDQ SWTP6 
SWTP3 T X I  SblTP5,090 INDEX SAVED I N  DECREMENT 
SWTP4 LDQ SWTP7 

STQ SWTP8 
SWTP5 SLQ 0 ADDRESS TO BE SET 

T R A  2 9 4  
SWTP6 NOP CONSTANT 
SWTP7 FVE CONSTANT 
SWTP8 P Z E  INDICATOR 

SWTF CLA 1 9 4  
SUBROUTINE TO SUPPRESS ON-LINE PRINTING OF F OR F**2 

S T A  SWTF5 
SWT 3 
TRA SWTF4 
C L A  SWTF8 
TZE SWTF2 
STZ SWTF8 
SXD SWTF394 

SWTFl TSX OUT94 
TSX ECHO94 
FVE 2 4 1  
LXD SWTF394 

SWTF2 LDQ SWTF6 
SWTF3 T X I  SWTF59090 INDEX SAVED I N  DECREMENT 
SWTF4 LDQ SWTF7 

STQ SWTFB 
SWTF5 S L Q  0 ADDRESS TO BE SET 

TRA 2 9 4  
SWTF6 NOP CONSTANT 

CONSTANT SWTF7 FVE 
SWTF8 PZE INDICATOR 

D B D l  BSS 136 
THE FOLLOWING SUBROUTINES ARE ON RELOCATABLE CARDS 



10305 
10306 
10307 
10310 
10311 
10312 
10313 
10314 
10315 
10316 
10317 
10320 
10321 
10322 
10323 

10324 
10325 
10326 
10327 
10330 
10331 
10332 
10333 
PO334 
10335 
10336 
10337 
E0340 
10341 
BO342 

05573 F I L E  BSS 197 
06100 BUFFER BSS 14 
06116 SQRT BSS 25 
06147 OUT BSS 4 0 8  
06777 S I N  BSS 24 
07027 EXP Bss 35 
07072 TABLES BSS 651 

SENSE I N D I C A T O R S  
0 0 0 0 0 0  0 0 0 0 0 0  s1 
0 0 0 0 0 0  0 00001 s2 P Z E  1 
0 00000 0 00001 s3 PZE 1 
0 00000 0 00001 54 P Z E  1 
0 00000 0 00002 s5 P Z E  2 
0 00000 0 00001 S 6  P Z E  1 
0 00000 0 0 0 0 0 0  s7 
0 0 0 0 0 0  0 0 0 0 0 0  S8 
0 00000  0 0 0 0 0 0  S 9  
0 0 0 0 0 0  0 00000  s10 
0 00000  0 00001 S 1 5  P Z E  1 
0 00000 0 00001 Sl1 P Z E  1 
0 00000 0 00000 512 
0 0 0 0 0 0  0 00000 S13 
0 00000 0 00000 S14 

TEMPORARY STORAGE 
10316 T 1  SYN 510 
10314 T 2  SYN 58 
10320 T3 SYN Sll 
10313 T 4  SYN 57 

0 00000 0 00000 T 6 1  
0 00000 0 00000 T 6  
0 00000 0 00000 77 
0 00000 0 00009 T 8  
0 0 0 0 0 0  0 0 0 0 0 0  T l f  
0 0 0 0 0 0  0 0 0 0 0 0  T9 
0 0 0 0 0 0  0 0 0 0 0 0  T I 0  
0 0 0 0 0 0  0 00000  T I 2  
0 00000 0 00000 TI3 
0 0 0 0 0 0  0 0 0 0 0 0  T14 
0 00000 0 0 0 0 0 0  T I 5  
0 0 0 0 0 0  0 0 0 0 0 0  TI6 
0 0 0 0 0 0  0 0 0 0 0 0  T I 7  
0 0 0 0 0 0  0 0 0 0 0 0  T I 8  
0 00000 0 00000 TI9 

MODE I N D I C A T O R  
F OR F SQUARED I N D I C A T O R  
SYMM OR A N I S  I N D I C A T O R  
BCD OUTPUT I N D I C A T O R  
B I N A R Y  OUTPUT YES OR NO 
OBSERVED TO B E  CONSIDERED 
NUMBER OF FORM FACTOR T A B L E S  
NUMBER O F  ATOMS I N  ASYMMETRIC U N I T  
CENTRO OR A C E N T R I C  
NO* OF SYMM CARDS OR SYMM R O U T I N E S  
GENERAL OR USERS SYMMETRY R O U T I N E  
NO. OF S C A L E  FACTORS 
F I X E D  ATOM C O N T R I B U T I O N  I N D I C A T O R  
ARE D E R I V A T I V E S  COMPUTED 
E X T E N T  OF B I N A R Y  OUTPUT 

COMP LOC F I R S T  SYMMETRY CODE WORD 
COMP LOC F I R S T  ATOM PARAMETER 
COMP LOC SUMMATION STORAGE 
COMP LOC D E R I V A T I V E  STORAGE 
COMP LOC FORM FACTOR STORAGE 
N o r  O F  A T O M I C  PARAMETERS 
NOe OF I N T E R M E D I A T E  SUMS 
T t J j  
H ( 4 1  
K ( J j  
Lf.J l i  
H * * 2 l J i  
K*923Jyt 
L**2(Q$ 
2 W K % 3 1  

c 9 1. 1 



I e . . 

10343 
10344 
1 0 3 4 5  
10346 
10347 
1 0 3 5 0  
1 0 3 5 1  
1 0 3 5 2  
1 0 3 5 3  
1 0 3 5 4  
1 0 3 5 5  
1 0 3 5 6  
1 0 3 5 7  
1 0 3 6 0  
1 0 3 6 1  
10362  
1 0 3 6 3  
1 0 3 6 4  
1 0 3 6 5  
10366 
10367 
10370 
1 0 3 7 1  
1 0 3 7 2  
10373 
1 0 3 7 4  
1 0 3 7 5  
10376 
10377 
1 0 4 0 0  
10401  
10402 
10403 
10404 
1 0 4 0 5  

1 0 4 2 2  
1 0 4 2 3  
1 0 4 2 4  
1 0 4 2 5  

1 0 4 3 4  

0 0 0 0 0 0  
0 00000 
0 0 0 0 0 0  
0 00000  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 00000  
0 0 0 0 0 0  
0 0 0 0 0 0  
9 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 00000 
0 O O O O G  
0 00000 
0 00000 
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 00000 
0 O O @ O O  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 00000 
0 00000 
0 0 0 0 0 0  
0 0 0 0 0 0  

0 o c o o o  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  

0 0 0 0 0 0  

0 0 0 0 0 0  
0 00000 
0 00000  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 00000 
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 00000  
0 00000 
0 00000 
0 00000 
0 0 0 0 0 0  
0 013000 
0 0 0 0 0 0  
0 0 0 0 0 0  
0 00000  
0 0 0 0 0 0  
0 00000 
0 0 0 0 0 0  
0 00000 
0 0 0 0 0 0  
0 00000  
0 0 0 0 0 0  
0 00000 
0 00000 
0 00000 
0 00000 
0 00000 

10406 
0 00000 
0 00000  
0 00000  
0 00000 

10426 
0 00000 

10435 

T 2 0  
T 2 1  
T 2 2  
T 2 3  
T 2 4  
T 25 
T 2 6  
T 2 7  
T 2 8  
T 2 9  
T 3 0  
T 3 1  
T 3 2  
" 3 3  
T 3 4  
T 3 5  
T 3 6  
T 3 7  
T 3 8  
T 3 9  
T 4 0  
T 4 1  
T 4 2  
T 4 3  
T 44 
T 4 5  
T 4 6  
T47 
T 4 8  
T 4 9  
T 5 0  
T 5 1  
T52 
T 5 3  
T54 
T 5 5  BSS 1 2  
T 5 6  
T57 
T 5 8  
T 5 9  
T 6 0  BSS 6 
T 6 2  
T 6 3  BSS 6 

2 H L ( J )  
2 K L I J )  
T R I G  ARGUMENT C I s J )  
I N D E X  I I N  DECREMENT 
S I N ( I , J )  3 E X P ( I , J ) S I N ( I , J l  
C O S ( I , J ) ,  E X P ( I , J I C O S ( I , J )  
EXP ARGUMENT (1,Jf 
EXP ( I ,J 1 
I N D E X  J I N  DECREMENT 
F ( I f 9  SYM T . F a ( f j F f I )  
SYM T a F o ( 1 )  
F ( I 1 S Y M  T o F o ~ I ) S U M ~ I ~ E X P ~ I ~ J ) C ~ S ~ I , J ~  
F f I l S Y M  T . F o ( I ) S U M ( I ) E X P ( I , J ) S I N f I , J )  
2 P I  F ( 1 ) S Y M  T e F o ( 1 )  
M I N U S  2 P I  F ( 1 I S Y M  T m F i ( f )  
M I N U S  F ( I ) S Y M  T o F o ( I 1  
O V E R A L L  ToF.9 SCALE*OVaT.F 
S C A L E  FACTOR 
C O E F F I C I E N T  O F  D A / D  PARAMETER 
C O E F F I C I E N T  OF D B/D PARAMETER 
A * * Z ,  ( A * * 2 + 8 * * 2 ) * * ( 1 / 2 ) s A * * 2 + 6 * * 2  
5 FOR SYM OR 10 FOR A N I S  T o F o  
R FACTOR NUMERATOR 
SAME O M I T T I N G  UNOBSERVEDS 
WEIGHTED R FACTOR NUMERATOR 
SAME O M I T T I N G  UNOBSERVEDS 
R FACTOR DENOMINATOR 
WEIGHTED R FACTOR DENOMINATOR 
( O B S - C A L C I / S I G M A  
W *O B S** 2 
HOLLERITH DISAGREEMENT I N D I C A T O R  
R FACTOR 
SAME O M I T T I N G  UNOBSERVEDS 
WEIGHTED R FACTOR 
SAME O M I T T I N G  UNOBSERVEDS 
I D E N T I F I C A T I O N  OF PROBLEM 
I N D E X  4 I N  DECREMENT 
W(OBS-CALC)**Z 
SENSE INPUT T O  TEST FOR B L A N K  
M A C H I N E  C A P A C I T Y  LESS ONE 
COMPONENTS OF TRANSFORMED I N D I C E S  
COMP CURRENT LOC SYMM CODE WORD 
H O L L E R I T H  I N P U T  FROM SYMMETRY CARDS 

8 
P 
P 
u3 

I 



10443 
1 0 4 4 4  
10445 
10446 
10447 
10450 

10453 
10454 
10455 
10456 
10457 
10460 
10461 
10462 
10463 
10464 
10465 
10466 
10467 
10470 
10471 
10472 
10473 
10474 
10475 
10476 
10477 
10500 
10501 
1 0 5 0 2  
10503 
1 0 5 0 4  

10505 
10506 
10507 
10510 
10511 
10512 
10513 
1053.4 
10515 

0 0 0 0 0 0  0 00000 
0 0 0 0 0 0  0 00000  
0 0 0 0 0 0  0 0 0 0 0 0  
0 00000  0 00000  
0 00000  0 0 0 0 0 0  
0 00000 0 00000 

10451 
0 00000 0 0 0 0 0 0  
0 0 0 0 0 0  0 00000  
0 00000  0 00000  
0 0 0 0 0 0  0 0 0 0 0 0  
0 00000 8 QOOOO 
0 00000  0 00000  
0 0 0 0 0 0  0 00000  
0 0 0 0 0 0  0 00000 
0 00000 0 00000 
0 00000  0 00000 
0 0 0 0 0 0  0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 0 0 0 0 0  0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 0 0 0 0 0  0 00000  
0 0 0 0 0 0  0 00000 
0 0 0 0 0 0  0 00000 
0 00000  0 00000 
0 00000  0 00000 
0 00000 0 00000 
0 0 0 0 0 0  0 00000  
0 00000  0 00000  
0 0 0 0 0 0  0 0 0 0 0 0  

00000  
00000 
00000  
0 0 0 0 0  
0 0 0 0 0  
00000  
00000  
0 0 0 0 0  
00000  

0 0 0 0 0 0  
0 00000  
0 00000 
0 0 0 0 0 0  
0 OOOOQ 
0 00000 
0 00000 
0 00000 
0 00000  

T 6 4  
T 6 5  
T 6 6  
T 6 7  
T 6 8  
T69 
T 7 0  BSS 2 
T 7 3  
T72 
7-73 
T 7 4  
T 7 5  
T76 
T 7 7  
T 7 8  
T 7 9  
T 8 0  
T 8 1  
T 8 2  
7 8 3  
T 8 4  
T85 
T 8 6  
T 8 7  
T 8 8  
T 8 9  
T 9 0  
T 9 1  
T 9 2  
T 9 3  
T 9 4  
T 9 5  
T 9 6  

M I  
M2 
M3 
M4 
M 5  
M6 
M 9  
M 8  
M9 

NUMBER OF SYMMETRY CODE WORDS 
M, NUMBER OF R E F L E C T I O N S  USED 
SUM W[OBSmCALC)* *2  FOR R E F L E C T I O N S  USED 
N s  NUMBER OF PARAMETERS V A R I E D  
SQRT (SUM W ( O B S - C A L C ) * * 2 / ( M - N ) )  
D I S C A R D S  C O P I E D  HERE 
PARAMETER T I T L E  FOR OUTPUT 
S C A L E  FACTOR OR ATOM NUMBER 
OLD PARAMETER 
NEW PARAMETER 
STANDARD ERROR OF PARAMETER 
I N D E X  P I N  DECREMENT 
I N D E X  I I N  DECREMENT 
I N D E X  Q I N  DECREMENT 
A *  
B* 
C* 
COS GAMMA* 
COS BETA*  
COS ALPHA*  
( 4 2 5 )  ( A * )  ( A * ]  
( * 2 5 ) ( 6 * ) ( 8 * 1  
( r 2 5 1 ( C * 3 ( C * )  
( r 2 5 f ( A * ) ( B * ) ( C O S  GAMMA*) 
(r25)[A*lIC*)(CQS B E T A * ]  
(a25)(B*f~C*l(COS ALPHA*3c) 
~ ( N O I  OF ATOMS1 
B ( I  1 s  OVERALL B 
I N D I C A T O R  FOR POS-DEF TEMP. FACTOR 
USED FOR T E S T S  ON TEMPr FACTORS 
CORRECTION PO SUM W(OBS-CALCD**2 
SQRT (SUM WlOBS-CALC! *4+2 1 
HALF LENGTH OF CODE DUMP 

H 
K 
L 
06s  
SQRT W-1PSEGMA 
S C A L E  FACTOR I D E N T I F I C A T I O N  

F I X E D  ATQM A 
F I X E D  ATOM 8 

DATA AND OUTPUT TEMPORARIES 

?SIN THETA,’bAMBDA9**2 

k 
0 
I 

* 



. 

1 0 5 1 6  
1 0 5 1 7  
1 0 5 2 0  
1 0 5 2 1  
1 0 5 2 2  
1 0 5 2 3  
1 0 5 2 4  

1 0 5 2 5  
1 0 5 2 6  

7 7 7 6 0  
7 7 7 6 1  
7 7 7 6 2  
77763 
77764 
7 7 7 6 5  
77766 
77767 
77770 
7 7 7 7 1  
7 7 7 5 2  
77-7-79 
77294 
7 7 7 7 5  
7 7 7 7 6  

0 0 0 0 0 0  0 0 0 0 0 0  
0 0 0 0 0 0  0 0 0 0 0 0  
0 0 0 0 0 0  0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 0 0 0 0 0  

0 00000  0 1 0 5 2 6  
0 00000 0 00000  

0 00000 
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 00000 
0 00000 
0 00000 
3 00000 
0 0 0 0 0 0  
0 0 0 0 0 0  
0 00000 
0 00000 
0 0 0 0 0 0  
0 00000 
0 00000 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

77760 
00000 
00000 
00000 
00000  
00000 
00000 
00000 
00000 
0 0 0 0 0  
00000 
00000 
00000 
00000 
00000 
00000 

M f O  A 
Ml?. 8 
M 1 2  C A L C  
M13 OBS-CALC 
M 1 4  R E J E C T I O N  I N D I C A T O R  
M15 D C A L C / D  S C A L E  
M 1 6  D C A L C / D  OVERALL  T o F o  

THE FOLLOWING M A Y  BE CHANGED BY THE USER 
T 5  P Z E  X D 1  ADDRESS OF L A S T  LOC USED 
X D 1  SYMMETRY R O U T I N E S  I F  W R I T T E N  BY USER 

I M M E D I A T E L Y  FOLLOWING THE ADDRESS S P E C I F I E D  I N  T 5  THE 
PROGRAM A S S I G N S  THE FOLLOWING STORAGE- 

S C A L E  FACTORS. 
O V E R A L L  TEMPERATURE FACTOR. 
S I X  SYMMETRY CODE WORDS FOR EACH SYMMETRY CARD. 
F I V E  OR TEN PARAMETERS PER ATOM. 
FORM FACTORS U N L E S S  PROBLEM I S  NEUTRON ONE. 
F I V E ,  TEN, OR TWENTY L O C A T I O N S  PER ATOM USED 

FOR D E R I V A T I V E S  OF A AND B o  
T H I S  AREA LATER USED FOR PARAMETER CHANGES AND 
D I A G O N A L  ELEMENTS OF I N V E R S E  M A T R I X .  

D E R I V A T I V E S  O F  F OR F SQUARED. 
F I V E  OR TEN L O C A T I O N S  PER ATOM USED FOR 

THE PROGRAM A S S I G N S  THE FOLLOWING STORAGE 
I M M E D I A T E L Y  PRECEEDING INTERSEGMENT STORAGE- 

PARAMETER S E L E C T I O N  WORDS. 
INTERSEGMENT TEMPORARY STORAGE 

ORG 32752 
K 1  NUMBER OF PARAMETER S E L E C T I O N  WORDS 
K 2  NUMBER OF PARAMETERS TO BE V A R I E D  
K 3  NUMBER O F  SCALE FACTORS TO BE V A R I E D  
K4 NUMBER O F  K I N D S  OF FORM FACTORS 

K 6  B I T  COUNTER I N  DECREMENT 
K 7  S E L E C T I O N  WORD COUNTER I N  DECREIrlENT 
K 8  PARTLY S H I F T E D  S E L E C T I O N  WORD 
K 9  BY-PASS ZNDICATOR 

K P 1  I N I T I A L  M A T R I X  ADDRESS +N 
K 9 2  I N f T I A L  VECTOR ADDRESS 
K 1 3  MODE NclMEER 
K14 I l V I T I A L  M A T R I X  ADDRESS 
K 1 5  l N I T I A i  S E L E C T I O N  WORD AODRFLSS 

K 5  COMPO D E R I V .  ADDRESS I N  DECREMENT 

K10 COMPn I N I T I A L  D E R I V A T I V E  ADDRESS 



-
1
2
2
-
 

a
 
4
 

L-! 

0
 

0
 

0
 

0
 
0
 

0
 

0
 

0
 
0
 

0
 

0
 

0
 

b
 

b
 

b
 

r
-
 

b
 

n
 

(y
: 

4
 

U
 

W
 
z
 

0
 

1 
O

I 
W

 
a
 

4: 
0
 

.J 

>- 
(y

: 

z
 

a
 

m
 

H
 

c3 
2
 

t- LL 

U
 

U
 

v
)
 

v
)
 

W
 

(y
: 

a
 

L3 

I- 
W

Z
 

U
 

v
 

a
 

M
 

a
 

r- 0
 

I- 

O
 

c3 

0
 

a5 
Q

 
v
 

E
 

W
 

W
 

m
 

v
)
 

v
)
 

er 
LY E

 
3

 
a
 

n
 

E
 

* V
 

w
w

 
Z
I
:
 

o
w

 
n

 -- E 
9

-
 

x
 

w
e

- 
z

z
 

3
 

0
0

 
I-- v

 

0
0
m
0
0
m
0
0
9
0
0
~
0
0
r
0
 

o
 o

a
o

o
r

o
o

~
o

o
~

o
o

~
o

 
0

 o
m

o
o

ln
o

o
P

4
o

o
P

4
o

o
b

o
 

0
 o

ln
o

o
L

n
o

o
9

o
 0
9
0
0
9
0
 

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
 

0
0

 
0
0
 
0
0
 
0
0
 

0
0

 

0
0
 

0
0

 
0
0
 
0
0
 
0
0
 

0
0

 
0

0
 

0
0

 
0

0
 

0
0

 
0
0
 
0
0
 

0
0

 
0
0
 

0
0

 
0

0
 

0
0

 
0

0
 

0
0

 
0
0
 

0
0

 
0

0
 

0
0

 
0

0
 

0
0

 

0
0

 
0

0
 

0
0

 
0

0
 

0
0

 

O
d
 

O
d

 
0

4
 

o
r
l 

O
d

 
0

0
 

0
0

 
0

0
 

0
0

 
0

0
 

0
0

 
0

0
 

0
0

 
0

0
 

0
0

 
0

0
 

0
0

 
0

0
 

0
0

 
0

0
 

0
0

 
0

0
 

0
0

 
0

0
 

0
0

 

N
 

,J
 

Lo 
m

 

0
 

0
 

0
 
0
 

0
 N

~
N

d
0

d
b

r
l

0
0

0
~

0
~

0
0

0
0

N
N

~
~

b
 

0
0

r
-

N
0

N
N

O
O

O
O

O
t

u
N

0
0

0
N

0
0

o
o

m
 

O
O

O
r

n
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
~

 
0

0
b

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 

0
 

0
 

* m ln
 

0
~

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
4

0
0

0
0

0
 

0
b

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

O
F

0
 N
O
 m

o
o

0
 a
0
 0
 r

l
d

0
 0

 d
o
 N

O
 N
O
 0
 

0
b

0
6

o
a

N
0

0
m

0
0

N
N

O
 0

9
0

0
0

0
0

0
0

 
~

~
o

r
~

~
m

~
d

b
Q

Q
9

0
9

~
~

m
0

9
~

~
~

0
 

0
 
0

0
0

0
0

0
 O

r
-
lr

4
d

d
d

d
S

4
6

-
4

N
N

N
N

N
N

N
N

 
0

0
0

0
0

0
0

 0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
 0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 0

0
0

0
0

0
0

 0
 

V
 



-123- 

0 

W 

4 

0 
0 
0 
0 
0 

. 



00455  
00456 
00457 
00460 
00461 
00462 
00463 
00464 
00465 
00466 
00467 
00440 
00471 
00472 
00473 
00474 
00475 
00476 
00437 

e 0 5 0 1  
00502 
00503 
00504 
00505 
00506 
00507 
0 0 5 1 0  
00511 
00512 
00513 
00514 
00515 
OC5i6 
30517 
00520  
0 0 5 2 1  
00.522 

oc500 

00005 
00 144 
00 146 
00455 

0 02000 0 00461  
0 00000 0 00144 
0 02000 0 00144 
0 00000 0 00144 
0 5 3 4 0 0  4 77774 
3 00004 4 00464 
3 00002 4 00465 
0 00000 0 00144 
0 50000 4 00717 
0 60100 0 00645 
0 53400 4 77770 
0 50000 4 00717 
0 60100 0 00546 
0 50000 0 77775 
0 62100 0 00642 
0 62100 0 00643 
0 62100 0 00653 
0 62100 0 00654 
0 62100 0 00674 
0 50000 0 77796 
0 62100  0 00675 
0 62100 0 00676 
0 62100 0 00515 
0 50000 0 77'397 
0 76700 0 00022 
0 62200 0 00561  
0 50000 0 77701 
0 40000  0 OO"a'(1 
0 7 6 5 0 0  0 Q 0 0 4 3  
0 2 0 0 0 0  0 ?7761 

0 7 3 4 0 0  1 00000 
0 60000 1 0 0 0 0 0  
2 G O O 0 1  T. 0 0 5 5 5  
0 5 3 4 0 0  4 0 3 7 2 1  
0 7 6 2 0 0  0 0 0 2 2 5  
2 00001 4 0 0 5 2 0  
G 5 3 4 0 0  4 0 0 7 2 0  

o 76300 e 00042 

OR-Xi93 M A T R I X  STORING SEGMENT 
u3  EQU 5 NUMBER OF BINARY OUTPUT TAPE 
RCD EQU 100 
WTB EQU 102  

ORG 3 0 1  
START TRA X J A  

HTR RCD 
T R A  RCD 
HTR RCD 

TXH XJA2.9494 
T X h  X J A 2 9 4 a 2  

X J A l  HTR R C D  
X J A 2  CLA 3XKL+394 

STO X K L  
LXA K 9 + 4  
C L A  IXJK+194 
STO XJK 
CLA K14 
STA XKK2 
S T A  XKK3 
S T A  X K O  
STA X K O l  
STA X K T l  
CLA K 1 5  
STA XKT2 
S T A  XKT3 
STA XJA3 
C L A  K16 
A C S  18 
STD X J N i  
CLA K2 
ADD 13 
LRS 35  
MFY K 2  
ccs 3 4  
P A X  G 9 l  

X J A 3  STZ 091 
T I X  X 4 , & . . ' 3 r l 9 1  

X J B  L X A  1 4 0 4  
X J B f  RTB U3 

X J C  L X A  1394  

X J A  LXA K1394 

T X X  X J B 1 9 4 ~ 1  

NO ENTRY HERE 

NO ENTRY HERE 

INCORRECT MODE SPECIFIED 

ADDRESS TO BE SET; 



, ” 4 . 

00523 -0 63400 4 00724 
00524 0 76200 0 00225 
00525 -0 76000 0 00012 
00526 0 76100 0 ~ 0 0 0 0  
00527 0 70000 0 00725 
00530 0 02000 0 00533 
00531 0 02000 0 00701 
00532 0 00000 0 00144 
00533 0 53400 4 00721 
00534 0 70C00 0 00725 
00535 2 00001 4 00534 
00536 0 70000 0 00726 
00537 0 50000  0 77763 
00540 0 4 0 0 0 0  0 00722 
0 0 5 4 1  0 73400 4 00000 
00542 0 70000 0 00727 
00543 2 0 0 0 0 1  4 00542 
00544 0 70000 0 00730 
00545 0 70000 0 00731 
00546 -0 53400  4 77764 
00547 -0 53400 1 77765 
00550 -0 53400 2 77766 
00551 -0 50000 0 77767 
00552 0 70000 4 00000 
00553 0 02000 0 00556 
00554 0 0 0 0 0 0  0 0 0 ~ 0 0  
00555 0 02000 0 00573 
00556 -0 76000 0 00001 
00557 0 02000 0 00562 
00560  1 77777 4 00561 
00561 -3 00000 4 00570 
30562 0 76700 0 00001 
00563 2 O Q O O l  1 00552 
00564 -2 00001 2 00570 
00565 0 53400 1 00723 
00566 -0 50000 2 77760 
00567 0 02000 0 00552 
00570  0 70000 0 00732 
0 0 5 7 1  0 02000 0 00570 
00572 0 00000 0 00000 
00573 0 76600 0 00333 
30574 -0 76000 0 00012 
00575 0 02000 0 00577 

X J D  

X J E  

XJF 
X J F l  

X J G  
XJH 

XJHl  

X J f  
X J J  
X J K  

XJL 

X J M  

X J N  
X J N l  
x J O  
x JP 
X J Q  
X J R  

X J S  

X J T  

S X D  T30194 
RTB U3 
R T T  
NOP 
CPY T302 
TRA XJF 
T R A  XLE 
HTR RCD 
L X A  I 4 9 4  
CPY T302 
T I X  X J F I 9 4 9 1  
CPY T303 
CLA K4 
ADD 1 7  
P A X  0 9 4  
CPY T304 
T I X  XJHl9491 
C P Y  T305 
CPY T306 
I X D  K594 
LXD K 6 9 1  
LXD K792 
C A L  K 8  
CPY 0 9 4  
TRA X J M  
PZE 
T R A  X J T  
PBT 
TRA X40 
T X I  X J N 1 9 4 9 - 1  
TXL XJS9490 
A L S  1 
T L X  XJL9I.91 
TNX XJS9291 
L X A  1 3 6 9 1  
C A L  K192 
TRA XJL 
CPY T307 
TRA X J S  
PZE 
f OD 
R T T  
TRA X J U  

NO WORDS I N  RECORD 

OR TRA X J S  
c 
E 
Wi 

0 

DECREMENT TO RE SET 



00576 0 02000 0 00604 
00577 -0 53400 4 00724 
00600 -2  00001  4 00603 
00601 0 76400 0 00205 
00602 0 02000 0 00523 
00603 0 O O @ O O  0 00522 
00604 0 50000 0 00730 
00605 -0 10000 0 00522 
00606 0 50000 0 00725 
00607 0 10000 0 00522 
00610 0 53400 1 77762 
00611 -3 00000 P 00640 
00612 0 53400 2 77771 
OO6Z.3 0 60000 2 00000 
00614 1 77777 2 00615 
00615 2 0 0 0 0 1  f 00613 
00616 3 53400 2 73771  
00613 0 53400 4 00726 
00620 0 53400 1 77760 
00621 -0 50000 P 77760 
00622 -0 63400 1 00724 
00623 0 53400 1 00723 
0 0 6 2 4  -0  76000 0 00001 
00625 0 02000 0 00633 
00626 2 00001 4 00632 
00627 0 56000 0 00731 
00630 -0 60000 2 00000 
00631 0 02000 0 00640 
00632 1 77717 2 00634 
00633 -2 00001 4 00640 
OC634 0 76700 0 00001 
00535 2 00001  1 00624 
00636 -0 53400 1 00724  
00637 2 00001 1 00621 
03640  0 534013 1 77761 
OC64l 0 56000 0 00725 
00642 0 26000 S 00000 
00643 0 60100 2 00000 
OGR44 2 00001 1 00641 
006+5  0 50000 0 7 7 7 T 2  
00646 0 62100 0 00655 
00647 0 62100 0 00656 
0 0 6 5 0  0 5 3 4 0 0  P 7776: 

x,u 

X$V 

X J W  
X J X  

X S Y  

XQZ 

X 3 Z 1  

X J Z 2  
X K A  

XKB 

X K C  

XKQ 
XKE 

XKF 
X KG 
X Mil 
X K I  
X K J  

X K K  

TRA X J X  
L X D  7-30194 
TNX XJWs491 
BST U3 
T R A  X J D  
HTR X J C  
C l A  T305 
TNZ X J C  
CLA T302 
T Z E  X J C  
LXA K39P 
TXL X K K 9 l s O  
L X A  K P O a 2  
SPZ 092 
‘ X I  XJZ2929-P 
?xX xJz19191  
L X A  g l o b 2  
LXA T30394 
LXA K 1 9 P  
CAL K 1 , P  
SXD T3GIe2 
L X A  13691 
PET 
T R A  X K G  
T X X  XKF949i 
LDQ 7306 
STQ 0 9 2  
SRA X K K  
TXP X K H s Z a - %  
TNX XKK.9491 
A L S  I 
P I X  X K C S ~ P I  
LXD T30191 
T I X  X # B * P 9 1  
L X A  K 2 s i  

RTT FAILS 3 T I M E S .  STAR? TO SKIP RECORD 

ADDRESS TO BE SET 
A D D R E S S  TO RE S E T  

OR T R A  XKS 

4 



b 

0 0 6 5 1  
0 0 6 5 2  
0 0 6 5 3  
0 0 6 5 4  
0 0 6 5 5  
0 0 6 5 6  
0 0 6 5 7  
00660 
0 0 6 6 1  
0 0 6 6 2  
0 0 6 6 3  
0 0 6 6 4  
0 0 6 6 5  
0 0 6 6 6  
0 0 6 6 7  
0 0 6 7 0  
0 0 6 7 1  
0 0 6 7 2  
0 0 6 7 3  
0 0 6 7 4  
0 0 6 7 5  
0 0 6 7 6  
0 0 6 7 7  
00700 
00701  
00702  
0 0 7 0 3  
0 0 7 0 4  
00705 
0 0 7 0 6  
00707 
00710 
00711 
00712 

00713 
0 0 7 1 4  
00715 
0 0 7 1 6  
90'717 
0 0 7 2 0  
0 0 7 2 1  
0 0 7 2 2  

-0 7 5 4 0 0  1 00000 
-0 73400 2 00000 

0 5 6 0 0 0  1 00000 
0 26000  2 00000  
0 30000  2 00000 
0 6 0 1 0 0  2 00000 
2 00001 2 0 0 6 5 3  

-2 00001 1 0 0 6 6 7  
-0 7 5 4 0 0  1 00000 

0 77100 0 0 0 0 2 2  
0 40000 0 0 0 6 5 5  
0 6 2 1 0 0  0 0 0 6 5 5  
0 6 2 1 0 0  0 0 0 6 5 6  
0 0 2 0 0 0  0 0 0 6 5 1  
0 5 3 4 0 0  1 7 7 7 6 1  
0 56000 0 0 0 7 2 5  
0 2 6 0 0 0  0 0 0 7 2 7  
0 6 0 1 0 0  0 0 0 7 2 7  
0 5 6 0 0 0  0 0 0 7 2 7  
0 2 6 0 0 0  1 00000 
0 30000 1 00000  
0 60100 2 0 0 0 0 0  
2 0 0 0 0 1  2, 0 0 6 7 3  
0 0 2 0 0 0  0 0 0 5 2 2  
0 7 6 2 0 0  0 0 0 2 2 5  
0 0 7 4 0 0  4 00146 
0 00000 0 00005 
0 77054 0 7 7 3 2 3  
0 5 0 0 0 0  0 77777 
0 60100  0 0 0 7 1 1  
0 07400 4 0 0 1 4 6  
0 0 0 0 0 0  0 0 0 0 0 5  
0 0 0 0 0 0  0 00000 
0 02000 0 00144 

0 0 2 0 0 0  0 0 0 6 6 7  
0 5 0 0 0 0  0 7 7 7 7 2  
0 0 2 0 0 0  0 0 0 5 7 0  

-0 5 3 4 0 0  4 7 7 7 6 4  
0 00000 0 00001  
0 00000 0 0 0 0 0 3  
0 00000 0 00004  
0 00000 0 0 0 0 0 7  

XKN 

X KO 
X K O l  
X K 0 2  
X K 0 3  
XKP 
XKQ 
XKR 

X K S  

XKT 
X K T l  
X K T 2  
X K T 3  
XKU 

X L E  
XLF 

X L G  

X L G l  

3 X K L  

l X J K  
r i  
1 3  
14  
I 9  

PXD 0 9 1  
PDX 0 9 2  
LDQ 0 9 3  
FMP 0 9 2  
FAD 0 9 2  
STO 0 9 2  
T I X  X K 0 9 2 t l  
TNX X K S 9 1 9 1  
P X D  091 
ARS 18  
ADD X K 0 2  
STA X K 0 2  
STA X K 0 3  
TRA XKN 
L X A  K 2 9 1  
LDQ T 3 0 2  
FMP T 3 0 4  
STO T 3 0 4  
LDQ T 3 0 4  
FMP 0 9 1  
FAD 091 
S T 0  091 
T I X  X K T 9 1 9 1  
TRA X J C  
RTR U3 
TSX W T B t 4  
P Z E  W3 
PZE - S T A R T * O , - I 3 6 - 1  
C L A  K 1 6  
STO X L G l  
TSX W T 0 9 4  
P Z E  U3 
P Z E  TO BE SET 
TRA R C D  ENTER OR-XLS4 

TRA XKS 
C L A  K l 1  
TRA X J S  
LXD K 5 9 4  
P I E  1 
P Z E  3 
P I E  4 
P Z E  7 

S E N S E - S E T T I N G  WORDS 

ADDRESS TO BE SET 
ADDRESS TO BE SET 
ADDRESS TO BE SET 
ADDRESS TO BE SET 

ADDRESS TO BE SET 
ADDRESS TO B E  SET 
ADDRESS TO BE SET 



00723 
00724 
00725 
00726 
00727 
00730 
00731 
00732 

0 00000 0 00044 I36 PZE 3 6  
0 00000 0 00000 T301  
0 00000 0 00000 T 3 0 2  
0 00000 0 00000 T303 
0 00000 0 00000 T 3 0 4  
0 00000 0 00000  T305 
0 00000 0 00000 T 3 0 6  
0 00000 0 00000 T307 

77760 
77761 
77762 
77263 
77764 
77765 
77766 
77767 
77730 
1 7 7 7 1  
77772 
77173 
77774 
77775 
71776 
77777 
00000 

I N D E X  STORED I N  DECREMENT 
SQRT W 
S C A L E  FACTOR I D E N T I F I C A T I O N  
OBS-CALC 
R E J E C T I O N  I N D I C A T O R  
D C A L C / D  S C A L E  
D I S C A R D S  ARE COPIED HERE 

THE PROGRAM A S S I G N S  THE FOLLOWING STORAGE 
I M M E D I A T E L Y  P R E C E E D I N G  INTERSEGMENT STORAGE- 

N L O C A T I O N S  FOR THOSE D E R I V A T I V E S  USED. 
N ( N + 1 1 / 2  L O C A T I O N S  FOR THE M A T R I X .  
N L O C A T I O N S  FOR THE VECTOR. 
PARAMETER S E L E C T I O N  WORDS& 

INTERSEGMENT TEMPORARY STORAGE 
K l  EQU 32752 NUMBER OF PARAMETER S E L E C T I O N  WORDS 
K 2  EQU K1+1 NUMBER OF PARAMETERS TO B E  V A R I E D  
K3 EQU K 2 + 1  NUMBER OF SCALE FACTORS TO BE V A R I E D  
K 4  EQU K3+1 NUMBER OF K I N D S  OF FORM FACTORS 
K 5  EQU K 4 + 1  COMPa D E R I V a  ADDRESS I N  DECREMENT 

K 7  EQU K6+1 S E L E C T I O N  WORD COUNTER I N  DECREMENT 
K8 EQU K 7 + 1  P A R T L Y  S H I F T E D  S E L E C T I O N  WORD 
K9 EQU K 8 + 1  BY-PASS I N D I C A T O R  
K10 EQU K9+1 COMPa I N I T I A L  D E R I V A T I V E  ADDRESS 
K 1 1  EQU K10+1 I N I T I A L  M A T R I X  ADDRESS +N 
K 1 2  EQU K 1 1 + 1  I N I T I A L  VECTOR ADDRESS 
K 1 3  EQU K l 2 + 1  MODE NUMBER 
K 1 4  EQW K133-1 I N I T I A L  M A T R I X  ADDRESS 
K15 EQU K 1 4 + 1  I N I T I A L  S E L E C T I O N  WORD ADDRESS 
K16 EQU K 1 5 + 1  -MATRIX  ADDRESS+O,-VECTOR ADDRESS 

k 
K6 EQU K 5 i - 1  B I T  COUNTER IN DECREMENT 'p 

END 0 



t 1 

00455 
00456 
00457 
00460 
00461 
00462 
00463 
00464 
00465 
00466 
00467 
00470 
00471 
00472 
00473 
00474 
00475 
00476 
00477 
00500 
0 0 5 0 1  
00502 
00503 
00504 
00505 
00506 
00507 
00510 
0 0 5 1 1  
00512 
00513 

0 02000 
0 00000 
0 0 2 0 0 0  
0 00000 
0 53400 
3 00003 
0 50000 
0 76700 
0 62200 
0 50000 
0 62100 
0 07400 
0 00000 
0 00000 
0 07400 
0 00000 
0 76720 
0 50000 
0 60100 
0 07400 
0 00000 
0 00000 
0 02000 
0 50000 
0 6 2 1 0 0  
0 07400 
0 00000 
0 0 0 0 0 0  
0 00000 
0 76400 
0 0 ~ 0 0 0  

0 
0 
0 
0 
4 
4 
0 
0 
0 
0 
0 
4 
0 
0 
4 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 

00004 
00005 
00144 
00146 
00 147 
00455 
00461 
OC144 
00 144 
00 144 
77774 
00504 
77761 
00022 
00471 
77777 
00471 
00514 
00000 
00144 
00146 
00005 
77323 
77777 
00502 
00146  
00005 
00000 
00 144 
77777 
00510 
00 147 
00004 
00000 
00 144 
00204 
00473 
00514 

u1  
u 3  
RCD 
WTB 
R T B  

STAR 
NO ENTRY H E R E  

NO ENTRY H E R E  
XMA 

XMB 

XMC 
X M C l  

XMD 

XME 

X M E l  

XMF 

X M F I  

S M I  

OR-XLS4 M A T R I X  I N V E R S I O N  SEGMENT 
EQU 4 
EQU 5 
EQU 1 0 0  
EQU 1 0 2  
EQU 1 0 3  
ORG 301 

T TRA XMA 
HTR RCD 
TRA RCD 
HTR RCD 
L X A  K1394 
TXH X M F 9 4 9 3  
C L A  K 2  
ALS 1 8  
STD X M C l  
CLA K16 
S T A  X M C l  
TSX S M I 9 4  
P I E  TO BE SET 
HTR RCD M A T R I X  IS S I N G U L A R  
TSX W T B b 4  
PZE u3 
P Z E  -START*Q,-SMI-228 
C L A  K16 
STO X M E l  
TSX WTB94  
P Z E  U3 
P Z E  TO BE SET 
TRA RCD ENTER OR-XLS5 
C L A  K16 
STA X M F l  
TSX R T B 9 4  
P Z E  U 1  
P Z E  ADDRESS T O  B E  S E T  
HTR RCD END O F  F I L E  
B S T  U 1  
TRA XMD 
BSS 228 

NUMBER OF B I N A R Y  I N P U T  T A P E  
NUMBER O F  B I N A R Y  OUTPUT T A P E  

THE PROGRAM ASSIGNS T H E  F O L L O W I N G  STORAGE 
I M M E D I A T E L Y  P R E C E E D I N G  INTERSEGMENT STORAGE- 

N LOCATIONS USED B Y  OR S M I  
N ( N + i I % 2  L O C A T I O N S  FOR THE M A T R I X .  

n 



77760 
77761 
77762 
77763 
77764 
77765 
77766 
77767 
77770 
77771 
77772 
77773 
77774 
77775 
77776 
77777 

00000 
0 0 0 0 0  0 00000  0 00000 
00001 0 0 0 0 0 0  0 00514 

00000 

N L O C A T I O N S  FOR THE VECTORo 
PARAMETER S E L E C T I O N  WORDS. 

INTERSEGMENT TEMPORARY STORAGE 
K 1  EQU 32752 NUMBER OF PARAHETER S E L E C T I O N  WCRDS 
IC2 EQU K 9 + 1  NUMBER OF PARAMETERS T O  BE V A R I E D  
K 3  EQU K 2 + i  NUMBER O F  S C A L E  FACTORS TO BE V A R I E D  
K 4  EQU K 3 + 1  NUMBER OF K I N D S  OF FORM FACTORS 
K 5  EQU K 4 + 1  COMPe D E R I V o  ADDRESS I N  DECREClENT 
K 6  EQU K 5 + l  B I T  COUNTER I N  DECREMENT 
K 7  EQU K 6 + i  S E L E C T I O N  WORD COUNTER I N  DECREMENT 
K 8  EQU K7t .P P A R T L Y  S H I F T E D  S E L E C T I O N  WORD 
K 9  EQU K8t.1 BY-PASS I N D I C A T O R  
K f O  EQU K 9 + 1  COMPe I N I T I A L  D E R I V A T I V E  ADDRESS 
K 1 1  EQU KPO+l I N I T I A L  M A T R I X  ADDRESS + N  
K12 EQU K11+E I N I T I A L  VECTOR ADDRESS 
K13 EQU K124-1 MODE NUMBER 
K i 4  EQU K 1 3 + 1  I N I T I A L  M A T R I X  ADDRESS 
K15 EQU K 1 4 i - l  I N I T I A L  S E L E C T I O N  WORD ADDRESS 
K 1 6  EQU K 1 5 + i  -MATRIX  ADDRESS50,-VECTOR ADDRESS 

T H I S  S E C T I O N  PRODUCES AN O R I G I N  CARD FOR THE SUBROUTINE 
ORG 0 
P Z E  
P Z E  SMI 
END 0 

I 
P w 
? 

t t 



4 . b 

OR-XLS5 M A T R I X - V E C T O R  MULTIPLICATION SEGMENT 
00005 U3 EQU 5 NUMBER OF B I N A R Y  OUTPUT TAPE 
00144 RCD EQU 100 
00146 WTB EQU 1 0 2  
00155 K E  EQU 1 0 9  
00455 ORG 3 0 1  

00455 0 02000 0 00461 START T R A  XNA 
00456 0 00000 0 00144 
00457 0 02000 0 00144 
00460  0 00000 0 00144 
00461 0 50000 0 77776 X N A  
00462 0 62100 0 00475 
00463 0 62100 0 00517 

00465 0 62100 0 00507 
00466 0 62100 0 00534 
00467 0 53400 4 77777 XNB 
0 0 4 7 0  0 53400 1 77761 
00471 0 60000 0 00566 XNC 
00472 - 0  63400 4 00571 
00473 0 53400 2 77761 
00474 0 56000 4 00000 XND 
00475 0 26000 2 00000 X N D l  
00476 0 30000 0 00566 
00477 0 60100 0 00566 
00500 -2 00001 2 00507 XNE 
0 0 5 0 1  -0 63400  2 00502 XNEE 

00464 0 50000 0 77775 

HTR RCD 
T R A  RCD 
HTR RCD 
C L A  K15 
S T A  X N D l  
S T A  XNHH2 
CLA K14 
S T A  XNG 
STA XNL 
L X A  K1694 
L X A  K291 
STZ T501 
SXD T50494 
LXA K 2 9 2  
LDQ 0 + 4  
FMP 092  
FAD T 5 0 1  
STO T501 
TNX X N G 9 2 9 1  

00502 3 00000 1 00506 
00503 -0 63400 2 00504 
00504 2 00000 4 00474 
00505 0 00000 0 00144 
00506 1 77777 4 00474 
00507 0 60100 1 00000 
00510 -2 00001 1 00513 
0 0 5 1 1  -0 53400 4 00571 
00512 1 77777 4 00471 
00513 0 60000 0 00570 
00514 0 53400 1 77771 
00515 0 53400 2 77761 
00516 0 56000 1 00000 
00517 0 26000 2 00000 
00520 0 30000 0 00570 
00521 0 60100  0 00570 

SXD XNEE192  
XNEEl TXH XNFF9190 
XNF SXD XNF192 
XNFl T I X  XND94,O 

HTR RCD 
XNFF T X I  XNQ949-1 
XNG STO 091 
XNH TNX XNHH9191 
XNCC LXD T50434 

T X I  XNC949-1 
XNHH STZ T503 

L X A  K1091 
LXA K 2 9 2  

XNHHl LDQ 0 9 1  
XNHH2 FMP 092 

FAD T503 
STO T503 

NO ENTRY H E R E  

NO ENTRY HERE 

I 
I-‘ w r 

ADDRESS TO BE SET 

DECREMENT TO BE SET 

DECREMENT TO BE SET 

ADDRESS TO BE SET 

ADDRESS TO BE SET 



00522  
0 0 5 2 3  
0 0 5 2 4  
00525  
00526  
00527  
0 0 5 3 0  
0 0 5 3 1  
00532  
0 0 5 3 3  
0 0 5 3 4  
00535  
00536  
0 0 5 3 9  
00540  
0 0 5 4 1  
00542  
0 0 5 4 3  
0 0 5 4 4  
00545  
0 0 5 4 6  
00547  
0 0 5 5 0  
0 0 5 5 1  
00552  
0 0 5 5 3  
0 0 5 5 4  
00555  
00556  
0 0 5 5 7  
00560  
0 0 5 6 1  
00562  
0 0 5 6 3  
0 0 5 6 4  
00565  
0 0 5 6 6  
0 0 5 6 7  
0057'0 
0 0 5 7 1  

1 77777 1 0 0 5 2 3  
2 00001 2 0 0 5 1 6  
0 0 7 4 0 0  4 0 0 1 4 6  
0 0 0 0 0 0  0 0 0 0 0 5  
0 7 7 2 1 2  0 7 7 3 2 3  
0 53400  4 0 0 5 6 4  
0 7 6 6 0 0  0 0 0 2 2 5  
0 5 3 4 0 0  1 7 7 7 6 1  
0 5 3 4 0 0  2 7 7 7 7 7  
0 7 0 0 0 0  0 00570 
0 7 0 0 0 0  1 0 0 0 0 0  
0 7 0 0 0 0  2 0 0 0 0 0  

-0 6 3 4 0 0  1 0 0 5 3 7  
2 0 0 0 0 0  2 0 0 5 4 1  
0 0 0 0 0 0  0 0 0 1 4 4  
2 00001 1 0 0 5 3 4  
0 7 6 4 0 0  0 00205  
0 7 6 2 0 0  0 0 0 2 2 5  

-0 7 6 0 0 0  0 000'12 
0 7 6 1 0 0  0 00000  
0 7 0 0 0 0  0 0 0 5 6 7  
0 0 2 0 0 0  0 0 0 5 4 6  
0 0 0 0 0 0  0 00000  
0 7 6 6 0 0  0 0 0 3 3 3  

-0  7 6 0 0 0  0 00012 
0 0 2 0 0 0  0 0 0 5 6 1  
0 7 7 0 0 0  0 00205 
0 5 3 4 0 0  4 0 0 5 6 5  
0 7 6 4 0 0  0 0 0 2 0 5  
2 0 0 0 0 1  4 0 0 5 5 6  
0 02000  0 0 0 1 5 5  
0 7 6 4 0 0  0 0 0 2 0 5  
2 00001 4 0 0 5 3 0  
0 0 0 0 0 0  0 0 0 5 2 7  
0 0 0 0 0 0  0 0 0 0 0 3  
0 0 0 0 0 0  0 0001Q 
0 0 0 0 0 0  0 00000 
0 0 0 0 0 0  0 0 0 0 0 0  
0 0 0 0 0 0  0 00000 
0 00000  0 00000  

ADDRESS TO BE S E T  

DECREMENT TO BE SET 

1 
I-' w 
Iu 
1 

TY1: XNHH3,Es-1  
XNHH3 TPX X h H H l e Z a L  
X N I  TSX WTB94 

P Z E  W3 
P Z E  - S T A R f 9 0 , - 1 8 - 1  

XNJ L X A  I 3 9 4  
XNK WTB U 3  

L X A  K 2 9 1  
L X A  K 1 6 9 2  
C P Y  T503  

XNL CPY 091 
CPY O t 2  

XNM SXD XNM1s3. 
X N M l  T I X  X N N 9 2 s O  

XNN f i x  XNka191 
XNO BST U 3  

RTB U3 
R T T  
NOP 

XNP CPY T 5 0 2  
TRA XNP 
P Z E  

XNQ IOD 
R T T  
TRA XNT 

HTR RCD 

XNR WEF W3 
XNS L X A  I894 
X N S l  EST U3 

T I X  X N S 1 9 4 9 1  
TRA ICE 

XNT B S T  U3 
XNU T I X  X N K 9 4 9 1  
XNV HTR X N J  R T T  F A I L S  3 TIMES. START TO T R Y  A G A I N  
I 3  P Z E  3 
18 P Z E  8 
7 ' 5 0 1  COMPJTED PARAMETER CHANGE9 X ( Z 1  
T 5 0 2  D I S C A R D S  COPIED HERE 
1 5 0 3  C0RRECT;ON TO SUM W f O B S - C A b C l + ~ * ~ - 2  
T 5 0 4  I N I T I A L  ADDRESS SAVED HERE 

THE PROGRAM ASSZGNS THE FOLLOWING STORAGE 
I M M E D I A T E L Y  P R E C E E D I N G  INTERSEGMENT STORAGE-  

N L O C A T I O N S  FOR THE COMPUTED PARAMETER CHANGES 

4 * & ! 0 1 



J I b ' b e 

77760 
77761 
77762 
77763 
77764 
77765 
77766 
77767 
77770 
77771 
77712 
77773 
77774 
77775 
77776 
77777 
00000 

N ( N + 1 1 / 2  L O C A T I O N S  FOR THE M A T R I X ,  
N L O C A T I O N S  FOR THE VECTOR. 
PARAMETER S E L E C T I O N  WORDS. 

INTERSEGMENT TEMPORARY STORAGE 
K1 EQU 32752 NUMBER OF PARAMETER S E L E C T I O N  WORDS 
K2 EQU K 1 + 1  NUMBER OF PARAMETERS TO B E  V A R I E D  
K3 EQU K2+1 NUMBER OF S C A L E  FACTORS T O  BE V A R I E D  
K 4  EQU K3+1 NUMBER OF K I N D S  OF FORM FACTORS 
K5 EQU K4+l COMP. D E R I V o  ADDRESS IN DECREMENT 
K6 EQU K5+1 B I T  COUNTER I N  DECREMENT 
K 7  EQU K6+1 S E L E C T I O N  WORD COUNTER I N  DECREMENT 
K 8  EQU K7+1 P A R T L Y  S H I F T E D  S E L E C T I O N  WORD 
K9 EQU K8+1 BY-PASS I N D I C A T O R  
K10 EQU K9+1 COMPo I N I T I A L  S O L U T I O N  ADDRESS 
K 1 1  EQU K10+1 I N I T I A L  M A T R I X  ADDRESS +N 
K12 EQU K11+1 I N I T I A L  VECTOR ADDRESS 
K13 EQU K 1 2 + 1  MODE NUMBER 
K14 EQU K13+1 I N I T I A L  M A T R I X  ADDRESS 
K 1 5  EQU K 1 4 + 1  I N I T I A L  S E L E C T I O N  WORD ADDRESS 
K16 EQU K15+1 -MATRIX  ADDRESStOg-VECTOR ADDRESS 

END 0 

1 
P w w 
I 



00125 
00126 
Q0127 
00130 
00131 
00132 
00133 
00134 
00135 
00136 
08133 
00140 
00141 
00142 
06143 
00144 
00145 
00 146 
00147 
00150 
00151 
0 0 f 5 2  
80153 
00154 
00155 
00156 
00157 
00160 
00161 
00162 
00163 
00164 
00165 
OQ166 
00167 

OR XLS6 OUTPLJT O F  M A T R I X  OR I N V E R S E  
00455  START EQU 301 REFERS TO OR XbS2 
10406 
77761 
00125 

0 77200 0 00205 
0 50000 0 01314 

-0 10000 0 00142  
0 76200 0 00225 
0 76200 0 00225 
0 Of400 4 0 0 3 4 3  
0 00000 0 00005 
0 00000 0 76463 
0 00000 0 00000 
0 50000 0 01676 
0 60100 0 01334 

-0 10000 0 0 0 1 4 2  
0 00000 0 00000 
0 76200 0 00225 
0 70000 0 01315 
0 02000 0 00142 
0 0 2 0 0 0  0 00147 
0 02000 0 00142 
0 07400 4 00343 
0 00000 0 00005  
0 00000 0 76463 
0 00000 0 00000 
0 53400  4 0 0 4 2 6  
0 50000 4 11262 
0 60100  4 00445 
2 00001 4 00154 
0 76200 0 00225 
0 7 6 0 0 0  0 00165 
0 02000 0 00166 
0 7 6 2 0 0  0 00225  
0 76200 0 00225 
0 50000  0 00417 
0 60100 0 00245 
0 074C0 4 00343 
0 OD000 0 00005  

7-55 
K2 

MA 
MB 

M 6  

MD 

ME 

ME1 

M E 2  

Mi= 

MG 

M H  

E N D  QF F I L E  

N 1s ZERO 

EQU 4 3 5 8  R E F E R S  TO OR X L S 2  
E Q U  32753 R E F E R S  TO OR XLS2 
ORG 85 
REW 5 
CLA N 
TNZ M E  
RTB 5 
RTB 5 
TSX %Ti384 
PZE 5 
PZE -A  
HTR 0 
C L A  A - 3 2 5 1 2 d K 2  
S T O  Iv 
TNZ ME 
Ha€? 0 
R T B  5 
CPY A 
TRA ME 
TRA ME1 
TRA ME 
TSX RTBs4 
?ZE 5 
P I E  -A 
HTR 0 END QF FILE. TAPE 
L X A  2 1 2 8 4  
C b A  A-START+T55+12s4 
STQ TIhbE+1294 
TIX ME28481 
RTB 5 
SWT 5 
TRA MH 
RTB 5 
RTB 5 
CbA 65 
SYO M P 2  
TSX RTBs4 
PZE 5 

I S  INCQMPbETEe 

4 , I 



(I .. 

00170  0 00000  0 7 6 4 6 3  
0 0 1 7 1  0 00000  0 00000 
00172  0 7 7 2 0 0  0 00205 
0 0 1 7 3  0 5 3 4 0 0  1 0 1 3 1 4  
0 0 1 7 4  -0 6 3 4 0 0  1 0 0 3 4 1  
00175  0 5 3 4 0 0  1 00425 
0 0 1 7 6  -0 6 3 4 0 0  1 0 0 2 7 4  
00177 -0 7 5 4 0 0  1 00000 
00200  0 7 7 1 0 0  0 00022  
0 0 2 0 1  0 6 0 1 0 0  0 00445 
00202  0 5 0 0 0 0  0 0 0 4 2 4  
00203  0 4 0 2 0 0  0 00445  
0 0 2 0 4  0 7 3 4 0 0  2 00000 
00205  0 5 3 4 0 0  4 00430  
0 0 2 0 6  0 50000  4 0 0 4 1 4  
00207  0 6 0 1 0 0  4 00330  
0 0 2 1 0  2 0 0 0 0 1  4 00206  
0 0 2 1 1  0 5 3 4 0 0  4 00427  
0 0 2 1 2  0 50000 0 00445 
0 0 2 1 3  0 4 0 0 0 0  0 00425  
0 0 2 1 4  0 60100 4 0 0 4 6 3  
00215  2 00001 4 00213  
00216  0 5 0 0 0 0  0 00462  
00217  0 4 0 2 0 0  0 0 1 3 1 4  
0 0 2 2 0  -0 1 2 0 0 0  0 0 0 2 3 4  
00221  0 10000 0 0 0 2 3 4  
00222  0 7 3 4 0 0  4 00000 
00223  0 5 0 0 0 0  0 00373  
0 0 2 2 4  0 6 0 1 0 0  4 00330  
00225  0 50000  0 00423  
00226  0 6 0 1 0 0  4 00265  
00227  0 5 0 0 0 0  0 00413  
00230  0 6 0 1 0 0  4 00327  
0 0 2 3 1  0 60100 4 0 0 2 6 4  
00232  0 5 3 4 0 0  4 0 1 3 1 4  
0 0 2 3 3  0 02000 0 00235  
0 0 2 3 4  0 5 3 4 0 0  4 00462  
0 0 2 3 5  -0 6 3 4 0 0  4 0 0 3 3 6  
00236  0 0 7 4 0 0  4 00453  
00237 a ooooo o 00236  

P Z E  -A 
HTR 0 
R E W  5 

SXD M X 1 9 1  
LXA 1 1 9 1  

M J  SXD M S 9 1  
PXD 0 9 1  
ARS 1 8  
S T O  J1 
CLA C10 
SUB J 1  
PAX 0 9 2  

M I  LXA N 9 1  

MK L X A  1 1 6 9 4  
M K 1  C L A  C Z + l 6 9 4  

STO MU+1894 
T I X  M K 1 9 4 9 1  

M L  L X A  1 1 3 9 4  
CLA J 1  

M L 1  ADD 1 1  
STO J14-1494 
TIX ML19491 

MM CLA J 2  
SUB N 
TMI MO 
T I E  NO 

CLA C 1  
STO M V 9 4  
CLA C9 
STO M P 1 9 4  
CLA C2+15 
S T O  MV-J,94 
STO oulP1-1+4 
LXA N 9 4  
TRA M01 

MN PAX 0 9 4  

MO L X A  J 2 9 4  
M01 SXD M W 1 9 4  
M02 TSX O U T 9 4  

HTR M02 

END OF FILE 

I 
P w ul 
I 



00240 3 27451 0 00431 
00241 3 02066 0 00420 
00242 1 00001 0 00003 
00243 0 07400 4 00463 
00244 0 00000 0 00243 
00245 3 01757 0 00414 
00246 -0 00016 0 00445 
00247 -0 00026 0 00446 
00250 -0 00036 0 00447 
00251 -0 00046 0 00450 
00252 -0 00056 0 00451 
00253 -0 00066 0 00452 
00254 -0 00076 0 00453 
00255 -0 00106 0 00454 
00256 -0 00116 0 00455 
00257 -0 00126 0 00456 
00260 -0 00136 0 00457 
00261 -0 00146 0 00460 
00262 -0 00156 0 00461 
00263 -0 00166 0 00462 
00264 1 00060 0 00003 
00265 0 07400 4 00463 
00266 0 00000 0 00245 
00267 1 00060 0 00003 
00270 0 53400 1 00425 
00271 -0 75400 1 00000 
00272 0 77100 0 00022 
00273 0 60100 0 01313 
00274 -3  00000 1 00306 
00275 0 50000 0 00462 
00276 0 40200 0 01313 
00277 0 73400 4 00000 
00300 0 50000 4 00262 
00301 0 60100 4 00325 
00302 0 50000 0 00422 
00303 0 62100 4 00325 
00304 0 50000 0 00421 
00305 0 60100 4 00324 
00306 0 07400 4 00463 
00307 0 00000 0 00306 

PTH TfTbE9OnL2073 
PTH C69091078 
PON 3,091 

MP TSX OUT94 
HTR MP 

MP2 PTH C3tOs1007 
FOR J 1 9 0 9 14 
FOR Jlt.1~0922 
FOR J l b - Z s O t 3 0  
FOR Jlt .3 $ 0 9  38 
FOR d1+490944 
FOR Jlt.590954 
FOR JL+6,0t62 
FOR J1+7 9 0 9 70  
FOR J l t . 8  Y 09-78 
FOR J1+990986 
FOR J1+1090994 
FOR J1+11909102 
FOR J 1 + 1 2 9 0 a l l O  
FOR Jl+f3909118 
PON 33,0948 

HTR M P 2  
PON 3 9 0 9 4 8  

MP1 TSX OUT94 

MQ L X A  I 1 9 1  
MR PXD 091 

ARS 1 8  
S T O  I 

MS T X L  MU9190 
MT C L A  J2 

SUB I 
PAX 094 
C L A  MP+1594 
STO MUt.1594 
C L A  C 8  
STA MU4-1594 
C L A  C 7  
STO MUt.1494 

H T R  MU 
MU T S X  OUT94 

I 
P w 
I 

J1 SET IN DECREMENT 

b r * 8. 



4 . b 

00310 
00330 0 50000 0 01314 
00331  0 40200 0 01313 
00332 0 75700 0 00022 
00333 0 62200 0 00334 
00334 2 00000 2 00335 
00335 1 00001 1 00336 
00336 -3 00000 1 00271 
00337 0 33400 1 00445 
00340 1 00016 1 00341 
00341  -3  00000 1 00176 
00342 0 00000 0 00000 

00343 0 50000 4 00001 
00344 0 40000 0 00371  
00345 0 60100 0 00354 
00346 0 50000 4 00001 
00347 0 40000 0 00372 
00350 0 60100 0 00366 
00351  -0 53400 1 00364 
00352 0 50000 4 00002 
00353 0 73400 2 00000 
00354 0 76200 0 00220 

00356 0 76100 0 00000 
00357 0 70000 2 00000 
00360 1 77771  2 00357 
00361  0 02000 4 00003 
00362 0 76600 0 00333 
00363 -0 76000 0 00012 
00364 1 00003 0 00366 
00365 0 02000 4 00004 
00366 0 76400 0 00200 
00367 2 00001  1 00352 
00370 0 00000 0 00351  
00371 0 76200 0 00220 
00372 0 76400 0 00200 
00373 0 02000 0 00330 

00375 -2 05710 2 01314 

00355 -0 76000 o 00012 

00374 -0 a0006 o 01313 

MV 

M V 1  
MW 
M W 1  
MX 

MX 1 

R T B  

R T B l  
RTB2 

RTB3 

RTB4 

RTB5 

RTB6 

RTB? 
RTB8 
C l  
cz 

BSS 15  
CLA N 
SUB I 
ALS 18 
STD M V 1  
T I X  P i W 3 2 9 0  DECREMENT SET A T  N - I  
T X I  M W I 9 1 9 1  

TXL M R * l r O  DECREMENT SET A T  J2 
LXA J 1 9 1  
T X I  M X l * f , l 4  
TXL M J 9 l r O  DECREMENT SET A T  N 
HTR 0 END OF PROGRAM 

CLA l t 4  
ADD RTB7 
STO RTB3 
CLA 1 9 4  

ADD RTB8 
STO RTB6 
LXD RTB511 
CLA 294 
PAX 012  
RTB 0 
R TT 
BOP 
CPY 092 
T X I  RTB4929-1 
TRA 394  
I OD 
R T T  
T X I  RTB69093 
TRA 494 
BST 0 TO BE SET 
T I X  RTB29191 
HTR RTB l  RTT FAILS 3 TIMES. START TO TRY AGAIN,  
RTB 0 CONSTANT 
BST 0 CONSTANT 
TRA MV 
FOR 19096 
S I X  A - l s 2 r 3 0 1 6  

SUBROUTINE TO READ RECORD FROM TAPE 

TO BE SET 

I 
P w 
4 
I 



00376  -2 0 5 7 2 0  2 0 1 3 1 5  
00377  -2 0 5 7 3 0  2 0 1 3 1 6  
00400 -2 0 5 7 4 0  2 0 1 3 1 7  
0 0 4 0 1  -2 0 5 7 5 0  2 0 1 3 2 0  
0 0 4 0 2  -2 0 5 7 6 0  2 0 1 3 2 1  
0 0 4 0 3  -2 0 5 7 7 0  2 0 1 3 2 2  
0 0 4 0 4  -2 06000 2 0 1 3 2 3  
00405 -2 0 6 0 1 0  2 0 1 3 2 4  
0 0 4 0 6  -2 0 6 0 2 0  2 0 1 3 2 5  
00407  -2 0 6 0 3 0  2 0 1 3 2 6  
00410  -2 0 6 0 4 0  2 0 1 3 2 7  
0 0 4 1 1  -2 0 6 0 5 0  2 0 1 3 3 0  
00412 -2 0 6 0 6 0  2 0 1 3 3 1  
00413 1 0 0 0 6 0  0 0 0 0 0 3  
004  14 442 1 6 3  5 1 3 1 6 7  
00415 3 1 4 5 6 5 2 5 5 1 6 2  
0 0 4 1 6  2 5 6 0 6 0 6 0 6 0 6 0  
00417  3 03735 0 0 0 4 1 5  
0 0 4 2 0  6 0 6 0 6 0 6 0 6 0 6 0  
00422  3 O f 7 5 7  0 0 0 4 2 0  
0 0 4 2 2  0 00000 0 0 1 3 1 3  
0 0 4 2 3  0 0 2 0 0 0  0 0 0 2 6 5  
00424  2 00000 0 00000 
0 0 4 2 5  0 00000 0 0 0 0 0 1  
0 0 4 2 6  0 00000 0 00014 
00427  0 00000 0 00015 
0 0 4 3 0  0 00000  0 00020 

0 0 4 3 1  
0 0 4 4 5  

0 0 4 6 2  0 00000 0 00000 
00463 

0 1 3 1 3  0 00000 0 0 ~ 0 0 0  
0 1 3 1 4  0 00000 0 00000 
01315  0 00000 0 0 0 ~ 0 0  

ooaoo 
00000 0 00000 0 00000 
00001 0 00000 0 0 0 4 6 3  

00125  

c3 
c4 

c 5  
C6 
c 7  
68  
c9 
C10 
x1 
I12 
I13 
I16 

S I X  A9293024  
S I X  Ad.19213032 
S I X  A s 2 9 2 t 3 0 4 0  
S I X  A+392s3048 
S I X  A-t-49293056 
S I X  A+592,3064 
SIX A+69293072 
S I X  Ab.79293080 
S I X  A+89293088 
S I X  A+9s2,3Q96 
S I X  A+ lOs293104  
S I X  A + 1 1 ~ 2 9 3 1 1 2  
S I X  A+12s2s3120 
PON 390948  
BCD l M A T R I X  
BCD Z I N V E R S E  

PTH 6 4 9 0 9 2 0 1 3  
BCD 1 
PTH C6sOs1007 
P Z E  d, 
TRA F i P l  
PSW 
PZE 1 
PZE 12 
PZE 13  
PZE 1 6  

I 
P w 
P 

LARGE POSITIVE I N T E G E R  

T I T L E  BSS 12 
Jl BSS 13 F I R S T  COLUMN IN S E C T I O N  
J2 LAST COLUMN IN SECTIOfd  
OUT BSS 408 
I CURREN? ROW MUMBER 
N ORDER O F  M A T R I X  
A START Of  STORAGE AREA 

ORIGIN CARD FOR OUT 
ORG 0 
PZE 
PZE OUT 
END MA 

i .* . 1 \ F a. 
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1-100. Laboratory Records 




