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MCJ~~W~~

Tb. C~~ at AUoc&tic@ Task was initi*tld by 1~ AIftO in 1957 in
response to ~~CO~ARC’ a concern that an insufficient supply of able peru
sosmal was reaching c~~ &t units. Tb. objective ‘was to provide a systla
of assigr i.~g .nltet.d smu to advanced training resulting in .n edequste
and sajaitsb].e distribution of awail*ble ~~tit~~es ~weig o~~~at units,
c~~~at .~ppcrt units, and other branc~1es of the Ar~ r. Tb. sy’stsft chosen

• ~~st provide opti l allocation of psrec ~~el. to I~ B based on M~~ n-
• power r.quire nts a d  personnel quaiifLCatiCns. In snticlpatiosl cC Ar~~r

needs, IEAPRO personnel reco~~issd that an apti l systen for allocating
psrsc~~~1 vail4 require the us. of sta.d-Pz~4~U c~~~uting .qii~~~~.nt.

Thiring 7! 1961 and 1! 1962, the C~~~st Allocation Task bspn the develop-
ment, elaboration, and tasting of $ c~~~uter-bssed assi~umeut thod for V

allocation of unc~~~itted enlisted personnel to ICB tza4n4fig.

In Sept~~~.r , 1962, the Adjutant General ’s Office toraalsted plans
for an Aut~~~tic ~~ta Processing System (A1*) for handling the flaw of
trai.n es through the tr aining bass. ~~der this system, proc *ssIn is
divided into four phases, or ACT ’s (Automated Control cC Trains..).
ACT I is concerned with initial input and control of a master file.
AC! II treats the distr ibut ion of basic c~~~at trstn1ng (BC!) personnel
to advanoed individual training (AlT) and/or directly to unit sssigi’~~~t,
while *01 III andl s the assig,a1nt from AlT to the unit. AC! IV is the
statistical anelysis pro~~am for the total ADP system package. Under
this proposed ADP system, Ar~~ personnel processing activities ware
unit i*d ~~ er TAO control.

A. an outgrowth of this unifica tion, a joint TAG-~~APRO effort ‘was
initi*ted and directed primarily toward the devslopMAt cC automated pro-
eedure s for providing trainees in 301’ with their next asa4 gi’ ’nt (AC! II).
t~APRO ezpsadel its earlier effort to include the develc~~~nt and testing
CC a c~~~uter program (Transportation Program) for the ~ 4i4~ 4t ti0(1 of
casts related to transportation of allOCated psrsc~~~l from BC! to AlT
for their respective NOB trai.n4~g. This new effort ‘was in addition to
the continued testin g of the previously developed c~~~iter program for
the opti l. allocation of unco itted trainees • Tb. Transportation
Program for ebi~pini cost aini*isatic(1 includes as input both the assige-
asuts to NOB of unc~~~itted enlisted persc~~~3 as allocated by the opti l
allocation program sad the ass 1.gne’nts of c~~~ittid , sarmar~~d, and
special category enlisted personnel as determined by TAG-ds si~~~d tho6s.

• The present Research Nswrandrin describes the dsve1~~~snt of the
Transportation Program.

• 
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THE 1~AJ~ P~~~ATIC~ PRC~l~II

The proble* of transportation coats arises when 301’ trainees at more
than one center are ass i~~~d to advanced training in an 1106 ‘which is

• offered at more then cc. location . The cast of travel from WI’ to AU’ is
determined by the ail.sr between the two locations. Clearly, certain
routes are preferab le to certain others on a sheer dollar/mile basis.

V However the mwhsr of trainees who can sake $ preferred trip is limited
by the nui~~er of tr ainees at a given BC! center and the capacity of the
advanced tr ei~1ng location. Tb. optbai* solution to this problem is to
ship all trainees from BC! to AlT in such a ‘way that the total cost of
the transportation is at a min4’ ’.~~

• Problems of the kiM mentioned above are fo~mally stated as follows:

Let Cj a 
be the unit cast of shipping a c~~~~1ity
from location i to destin ation j.

Xj j 
be the nu~~er of units of the c~~~odtt7 to be
shipped from location i to destination 3.

• £ £ x~ Cj j  be the tota l cast of shipping incurred for
i j  J a given eet of x~~.

be the amount to be shipped fr om location i.

be the amount needed at destinat ion 3.

(Tb. prcblsm baa the restraint for solution that £ P - £ 4 . )
i i 3 . 1

Then, minimize the value of z subject to the
linear restraints

~ X~~

L x ,, - 4
i .1.3 3

Various solut ions to the problem stated above, known as the Trans-
portation Pr oblem, have been available . Althou gh the sr it~~~tic required
is long and tedious , only a i~~chenical repetition of a sequence of
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precisely def ined steps is Involved. Tb. time requ ired can be rsducsd to
minutes by the use of high speed c~~~uters where each opsration is per-

in micro-seconds and the c~~~let. sen~~nee is aut~~~tic.

The first step in the solution of the transportation problem is to
develop a feasible solution , one ‘which satisfies the move nt require-
ments . Tb. traditional technique involves a routine of iterations
through a succession of feasible solutions of gradtally d1 4nt.hing cost
to a feas ible solution of m4n~’~~l cost (the optimal solution). This pro-
cedure is lengt~ r and inefficient for c~~~ut.r op ration. Therefore, a
newer method--the Thir~~rIan Method--was ad~~ted.M

In using the Th’ng~~isn Method for solution of the transportation
problem, one begins with an Initial Optimal, albeit infeasible, solution
to the problem (In contrast to the traditional technique mentioned above)
and iterates through other optimal solutions until some feasible solution
is reached . A feasible solution means a set of individual allocations
such that all restraints are satisfied , that is, existing surpluses are
removed and existing deficiencie s are filled.

GENERALIZED CCt~ U1!ER PRO~~AI(

The program, while developed to minimise transportation costs far
BCI’-AU’ shipp ing, is adaptable to relat ed problems. The general for mat
of the prograxij will. accomeodate four (Ii ) character cell, entries with the
init ial CC6T~J matr ix (c~~ matrix), the final transportation matrix
(x13 metr ix)--called SEND--and the R~.J (Ps) and COL (column )
restra ints • The row and column entries , therefore, may not exceed a
value of 9,999. An additional restriction is placed on the maximum
entr ies for the cost matr ix. Due to the aritheetic operation s of the
c~~~uter and the numerical aide required for progremeing facilitation ,
no entry in the cost matrix may exceed a value of 3,1199. As an alternate
restriction , the sum of the two largest entr ies ccth ined —y not exceed a
total value of 6,999. Either of these two parameter limitations imist be
observed unless special conditions perta in to the specific problem.

~/ 
Tb. basic steps of tbi~~iolution were obtained during attendance by
(~ APT(O personnel at the University of M.t~~

Mrn
h a 8~~ mr Conferences on

8ystea Engineering, 1961. This method is presented in Appendix A.
g/ The use of capital letters here refers to aotiml abbreviations sad

mnemonic sy~~ols used in the program.

j
/
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VARIABL~~ RE~ Tfl~IN3 ~~~I1ITPICt4

To operate within the fra work of the program, certain variab lee
require specific definition for each indivI4~~1 problem:

Variables ____

SEND Number of cell entries x
CCGT N~,mber of cell entries x~~
COL
R(IEI N~~ er at rows x
M Number of rows
N Number of columns
?CU~M Number of rows x

Nti~~er of rows x number of columns

The term SEND refers to the c~~~uter area set aside for c~~~ilation
of the final, transportation matrix , which cont*in* the solution to the
problem. Each cell entry yielde the number of units to be shipped to the
destination specified by the column from the origin specified by the row.
CC9~ refers to the area set asi~te for the Initial input to the cost matr ix
(the cell entries). Each entry is the cost1 or scaled cost , of shipping
one unit from a given origin to a given destination. COL is the area set
aside for input of the capacity quotas at each destination. This value
determi nes the number to be shipped to this destination. R(~( is the area
set aside for input of the unit s av~41~~le for transport at each origin.
The other terms must be specified for each specific pr oblem.

CC*~ U1~~ PROGRAM FC~ Bcr-Arr !~~AZ~ P~~~ATIO1J

Given appropriate RW , COt., and CO~~ inputs, the program results in a
solution such that the distribution of n~~ ere of trainees from multiple
WI’ centers to multiple Afl’ locations is acc~~~lisbed with the tota l cost
of the necessary differential transportation at a ~~~~~~~~ In .IniRisIng
the cost, both the npower available at the BCT centers .th the quotas
for traintng at the Afl’ locations are taken into account. Because ool.y
13 percent of the Afl’ courses have multiple locations, this pr~~~ea
operates efficiently, treating each multiple destinati on lIES separately.

The major restriction is that the total available personnel, the sum
of the row values, must equal the total ass igr~~nt quotas at the desti-
tions, that is, the sum of the column values 1Z P~ a £ Q4~. Any dis-

crepency between these two sums will result in en invalid solution if a~~
solution is obtained.

1’•~
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PRO~~AM SYI OLCGT

The first step in the design of the actual pro gram was to chart the
flow of the Wringerian )~ tbod in c~~~uter languags. This crucial initial
effort was acc~~~liahed by Dr. *.rjor ie 0. C~~&l~r of the ~~APRO research
staff , who utilized FP~~AI symbola~ r for this chart. When V~~~ AX was
found to be inefficien t for use with the IBM 1401 system, the logical
F~~~ AR operations ‘were translated into At~ZOC~~~~ (a symbo1o~ p more
cai~etib le with 1401 systems), and the prog ram ‘was writt en in this
symbolic langusgs. AZ7I’OC~~~~, one at two basic symbolic progrs ing aids
for the 1401 Data Processing Systems, consists of a set of language
specifications used to write the source program. A processor program
translates the symbolic language pr~~~am into the actual ma’~hin, languags
program. AUI’OC~~~ permits the user to def ine areas and write instruc-
tions by writi ng symbol ic statements. These statements are written using
mn~~o”~c operation codes and the symbolic us with which the user
defines his fields.

RE~JIRBD t~TA-

~~~~~~ data necessar y f or the operation of this program are the initial
cost matrix, the column values, and the row values. These are punched on
standard 1214 punch cards, using four columns for each entry. *1.1 80
columns may be used if necessary. The first card is for the cost matrix.~/
If the matrix is larger then can be accameodated on one card, additiocal
cards msy- be used as needed. The second card , or group of cards, speci-
fies the col~~~ values. The third specifies the raw values . These data
cards should always be introduced following the object pr~~~am (actual
machine language program) in the order in ‘which they have been described.

SAIWIE SOTJJI!ION

The exai~ le used for program presentation ccu~~rises a 7 x 8 cost
matrix. C~~~uter rtinn ing time for this ea~~le problem using actual cost
data was appraximatel~y 30 seconds from the time the fir st car d at the
object program was reed until the solution was output on the printer.
This same problem, when solved menua lly, required apprt~ci tely two
hours to reach the same solution.

The c~~~1ete pr~~~aa is presented as Appendix B.

~/ 
Data must be entered onto cards by elements within columns, starting
with column 1 of the matrix. The first entry e~~~risee card columns
1-li .
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APPE1~ DC A

TRA1~ P~~ ATIOJN PR(BLEM BY THE RU?~ ARIAN JETRC1 )

1. Subtract from each row its smallest element • Then subtract from
each column of the result ing matrix its smallest element .

2. Pick a tria l set of quotas by- aasig,’lng them to zeros , subtracti ng
appropriately from the discrep ancies.

3. Cover each column whose discrepancy is zero .

• Find an uncovered zero (if there is none, go to step 7).  Pr ime it
Check the discrepan cy of the raw; if it is not zero , go to step 6.
If it is zero , go to step ~~.

5. Cover the row, and for each twice covered essential zero , star the
zero and uncover its column . Go to step 1.

6. There now exists a unique chain, starting at the primed zero , going
vertically to a starred zero , horizontal],y to a primed zero , etc.,
and ending on a primed zero (with no starred zero in the column).

Find the smallest of the following numbers; the discrepancy of the
row of the first prime d zero in the chain; the discrepancy of the
column of the last pri med zero in the chain; the quota of each
starred zero in the chain. This number is to be subtracted from
each of these two discrepanc ies, end from the quota of every starred
zero in the chain, and to be added to the quota of every primed zero
in the chain. Now erase all pr imes and stars , uncover all rove, and,
if the solutio n is not complete, go to step 3.

7. Find the smallest uncovered element in the matr ix. Add this element
to the covered rows and subtract it from the uncovered columns (or
add it to the covered coluimia and subtract it from the uncovered
rows ) (or add it to the twice-covered elements and subtract if from
the uncovered elements). Do not change any stare , primes , or
coverings. Go to step 14.

NOTE : “Discrepa ncies ” are amounts to be shipped which have not yet been
assigned. “Quotas ” are amounts which have alread y been assigned
to particular element s of the matrix (i.e. , particular routes).
An essential zero is one whose quota is greater than zero.

8- .
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• CTL 551
________  1 SEM ~~~. 5~ X4PX3• 2 COST DA 56X4.X3

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • 8~ 4,. XZ
4 RO W DA 7X4 ,X1

• 5 Xl _ _ _  _ _

6 X2 EOU 94
• 7 X3 EQU 99

8 SET DCW 0
_ _ _ _ _ _  

9 M DCw
10 N DCW
11 FOURM DC W 02 8

- • 12 ONE DCW
________  

13 FOUR DCW 004
14 ZERO 3 DCw

_ _ _ _ _  

15 ZERO4 DC W
• 16 K UCW &9999

17 INDEX DCW
18 M IN OCw
19 w DCW 003
2~ ~O1~E DCw —O -~~1

____ 

21 ~ I ~Cw_____ -• • - 
22 t’~J DCW &O ‘

~~~~~~

23 TS1 -Cw
24 T 52 

• ic — -

25 153 )C.~
26 1S4 DCW
27 155 &~ 

;~~ )
28 NI NT OCW &900u
29 N INTO DC~
30 AYTT DCW
31 AYTTO DCW

• - 

~2 MN bCw &0~~56
33 0t~JECT ML C MN ,NJ
34 Cs 99
35 Sw 97
36 5W 92 • •

37 Sw 87
— • • - 

38 SW 1

______ 

39 R
20 

• - 40 M LCW A ao ,cOSi&79
41 R
42 MLC WA 8O ,COST&1~~9
43 R
44 M L CWA 64 ,COST&223
45 R

a 46 MLCWA 32 ,COL&31
ii 47 R
2 48 MLCWA 28,ROW&27

49 MLC ZER O 3iX 3
,~~ 

- • 

~~ ~~~S1~ SW 
• CO ST&X 3

a 51 MA F OtJR~ X3
S

1 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

e
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_ _ _ _ _  ~~~ 1
53 

- 

C NJ ,ZERO4
_ _ _ _ _  - - FIRS T

55 MLC ZERO3 iX2
- - - N*NJ

57 SECOND SW COL&X2
58 MA FOUR pX 2 - -

59 S ONE ,NJ
_ _ _ _ _   

C NJtZ~ RO4 —

61 SL SECOND 
- • ZERQ3~ X1

63 MLC M ,M I
64 THIRD SW ROW&A1
65 MA FOUR~ X 1

_________ - - 
66 S ONE ,M I
67 C MI ,ZERO4

______ 
68 BL THIRD
69 H
70 MLC
71 MIC w .X 2
72 MLC W ,X 3
73 MLC N .NJ
74 AA MLC M ,MI
75 AB C - 

ZERO4 ,COST&X 3
76 MLC ZERO4 ,SEI4D&X3
77 BU AD
78 C R0W&X1,COL~ X2
79 BL AC
80 M IC ROW&X j ,SEND &X3
81 S RQw&X1,(0L6X2
82 ML .C ZERO4 ,ROW &Xl
83 6 AD
84 AC ML. C COL&X2,SEND&X3

- 8 - -  S COL&X2 , ROW&X 1
86 MLC ZERO4 1 COL&X2
87 AU MA F’OUR’X l
88 MA FOUR .X3
89 S ONL ,M I
90 C MI ,ZERO4 
91 BL A B
92 MA FOUR~~X 2

20 93  MLC W ,XI 
-

‘5 94 S ONE,NJ
95 NJ ,ZERO4
96 BL AA 
97  AE MIC 

- • W ,x 2
5 98 MIC N ,NJ 

~9 AF C - ZER~~4,C OL& X2
3 100 81) AG
2 101 M IC MONE~ COL&X2
ii 102 AG MA FOUR .X2 

103 S -

______  

104 C NJ.ZERO4
e B L AF
1

5
• • V ________________________________ - • - — — — •

4 
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106 AH 
- 

MLC W ,X 1
• 

_ _ _ _ _ _ _ _ _  
107 • MLC - Wt X2 •
108 MLC W ,X3

• _ _ _ _ _ _ _ _ _ _• .I

~

9

~

• • MLC NPNJ -

11 0 MLC M ,MI
111 AJ B Z A ~ ,CO Z~ K~~~~ - -

112 AK C Z ERO4,COSTGX3
___ 

113 BU AL
114

______  _____  
115 - - B - - A P

• 116 AL MA FOUR~ X1
• 117 MA ~~~~~ _____  ••

118 S ONE.MI
119 C M I .ZERO4
120 BL AK

______ 

121 MLC W ,X 1
122 MLC M,MI
123 MA FOUR pX2
124 

- B AN
125 A M MA FOUR .X2
126 MA FOURM,X3
127 AN S ONE,NJ

-- 128 C ?4 J .ZERO 4

• _ __ _ ___
~~~~

L
~~~~~~~~~~RO4, !~~~~~

1~~1 RF CA
- 132 MLC

133 B A M
T34 AP A ~1 i , &X3
135 MLC X 1 ,T S1

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ x2 ,152
137 MLC X 3 .T 5 3  

~~~13~ 
- MLC M I , T S 4

- 
139 MLC NJ ,TSS
140 BWZ APP ,ROW&X j .K
141 C Z ERO4 , ROW&X 1
142 BH BA
143 APP MLC MO NEs ROW ~ X 1
144 MLC X 1 ,X 3
145 MLC W .X2

20 146 ML~ N, NJ 
—

a 147 AQ C ZERO4 .SE ND&X3
a 148 BE AR
‘1 149 BWZ A 0Q ,CO L &X2 .K
‘a 

--  • t5~ 
- - AR

5 151 AQO A A YTT . COST&X3
‘4 

- - - - 152 ML~ 
- • 

~~~b4,coL~ X2
13 153 MLC ONE,INDEX
92 154 AR ~ A FOUR.X2

155 MA FOURM,X 3 
~~ - - 156 5

a 157 C NJ ,Z ERO~
• ~ 158 81. AO
1 __________  ____

6

4

L . t 
_ _ _ _ _  _ __ _ _ _ _  • ----
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159 
- 

MLC TS1 ,X1
—_______ ..1~Q MLC i&Z,X2

161 MLC 153 ,X 3
______________ - • . 154 ,Mj

163 MLC
164 B AL ______

165 BA MLC ROW & X 1 ,M I N
166 SB - - - BWZ 88R,CO~~ x~ ,K 

-~~~~~~

• 167 C ZERO4 ,COL &X2
_____________ 168 BH 86

169 BBB S W~ X 1
170 MN X 1 ,SE T
171 MLC SEI,X 1
172 S X 1 ,X 3  — — —

• 173 MN X 3 . S ET
174 MLC 

— 
SET ,X 3

1’7 5 MLC W~ X 1
176 MLC M,MI
177 BC S A Y T T . C O S T & X 3

• 178 C
_____ —  179 A AYT T O , CO S T&X 3

____ 

180 5 ONE, CO S T&X3
BE BD

182 MA F OU R aX 1
183 MA FOUR .X3
184 S ONa ,MI
185 B BC
186 BI) C SENL)6X3 ,MIN
1i~7 B L BE 

-

188 MLC SENDG ,X3 ,M IN
189 BE MLC X 1 ,X 3
190 MLC W ,X 2
19f - 

MLC ~ ,MJ
192 BF S N INT . COST&X3 
1~~3 - - • 

C ZERO 4 ,COSt 3
194 A NINTO~ COST~ X3
195 ONEaC OST & X 3
196 BE
197 MA FOU R~ X2
198 MA FOURM,X3

20 
- -  199 5 O$E,MJ

a 200 B
201 86 C COL&X2 ,MIN

______ 
202 BL BH

_____   

2d3 ML C COL.&X 2,MIN
204 BH MLC TS 1,X 1

‘4 ~~~~~~~~~~~~~~~~~~~~a 206 MLC 153 ,X3 
—

207 MLC 154,MI
208 MLC TSS ,NJ
209 M Irl, ROW 5X 1

________  

21 0 8.) A M IN ,SEND &X3— I e _ 1 1 _ _
~~ T ~ J.hCO1&x2~ K

4
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_ _ _ _ _ _ _ _ _ _ _  ~~~~1

21.2 
- 

C ZERO4 ,COL&X2
213 _ _ _

~~~H BN • -• - -

214 8.1.1 S W.X1
215 -- 

MN X1.SET~~~~
216 MLC SET,X1
217 X1.X3
218 MM X3 ,SET
219 __ •__ ~~_c T~ X~ -

220 MLC W .X1
221 MLC M.MI
222 BK S AYTT ,COST&X3
223 C ZERO4.COSTÔX3
224 A AYTTO ,COST&X3
225 S OME .COST&X 3
226 BE BL

________ 

227 MA FOUR .X1
228 MA FOUR .X 3
229 S ONE ,M1 

-

230 B BK
231 BL S M IN .SEND&X3
232 MLC X1.X3
233 MLC W .X2
234 MLC N .M .)
235 fl~b’ S NIN T ,COST&X3
236 C ZERO4 ,COST&X 3
237 A NINTO .COST~’X3
238 S ONE ICOST&X3

____ 

239 BE B.)

~~~~~~~~~~~~~~~~~~~ ~~~
241 MA FOURM.X 3
242 S ONE .N.J
243 B BM
244 BN S MIN ,COL &X2

__________  

245 MLC W i X i  
• • ML~~

247 MLC W ,X3 
______ _____

248 MLC M .MI

________  

249 MLC N .M .)
_ _ _ _ _ _ _-

~~~~~~ 

250 B0~ BOO~ COL&X2.K
___________ 

251 C ZERO4,COL&X2
20 

— 252 -— 8W
253 BOO MA FOUR .X2

,• 254 MA FOURM .X3
91 

__________ 

255 S ONE ,NJ
‘a 256 C NJ .ZERO4

257 BL 80 
-

4 258 BE EMD IP4S
‘3 259 BP MLC X 1.X3 - _ _ _ _ _ _

2 260 MLC W ,X2

__________ ____ 
261 MLC N .M .)

BWT B QQ ,ROW& X1 .K
a 

_ _  

263 B 91
• 264 ~~~~~~ ML Z ERO4. ROw&X1

.
~~~~

‘~~~ i:’ ’

LL~~ _ _ __ _  •~~~~~~~~~~~ •• :• _ 
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• • •  ____ _ _ _

265 BR  S AYTT ,COST&X 3

_ _ _ _ _ _ _ _ _  -_  
ZER04.COST4X3

267 BE 95
268 •  AY1IQ CQ~1~)L3
269 5 ONE .COST&X3
270 85 MA FOUR .X2 — • -

271 MA FOURM .X3
S

273 C NJ ,ZERO4

_____________  
274 - 

BL BR
275 MA FOUR .X1
276 MLC X1 ,X3
277 MLC W ,X2

_______  
278 MLC M.NJ
279 6 BV

_____  - - 
280 ~1 MA FOURt X 1

_____  - 

281 MA FOUR.X3
282 BV S ONE,MI - -

283 C M 1 ,ZERO4

_______ 

284 BL BQ
285 MLC W .X1

______ 

286 MLC W .X2
______ • - - )4LC W .X3

• -
~~~~~~~~~~~~~~~~~~~Bw~~~~~~~~~ wz B ;,coL&x2 .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_______  ____ 

290 BX S N INT ,COST & X3
291 C ZERO4,COST&X3

________  ____ 
292 BE BY -

293 A NINTO ,COST&X3
294 S ONE ,COST&X3
295 9Y MA FOUR .X1
296 MA FOUR .X3
297 $ ONE,MI
298 C MI .ZERO4
299 BL BX
300 MLC W .X 1
301 MLC M ,M I
302 MA FOUR ,X2
303 B BZZ
304 bZ MA FOUR.X2

20 
• 

~~~ 
- -  MA

a 306 611 5 ONE .NJ _______

307 C MJ ,ZERO4
7 

____ 

308 BL 8W
a 

- AE
310 CA MIC K ,M IN 

_________

- - - 

MLC 
- - -

312 MLC W .X2 —

2 
— 313 MLC W ,X3

_______ 

314 MLC M ,M1

~~~~
31

~~~~~~~~~~~~~~
iLC N~NJ -  -

5 
_____  

316 CB BWZ CE.COL&X2 ,K

S 7 W W T~~~~~~~ .R0W&X1~~ 
- -

:r ________

• ,~~~. , / 4 
— 

~~~~~~~~

— --———— ---—- — — —_ -  _ - - - -

- 

-~~~~~~~



- TIT~~~~~~~~~7 T

318 
- 

C MIN ,COST&X 3

- 1!~~~~~~ •~~~ ll~~ C D _ •
320 MLC COST&X3.MIN
321 Q •~~~ k_ fOIJK#X1~~~~~~_—-

• 322 MA FOUR .X3
323 S ONE ,M 1
324 C MI .ZERO4

_ _ _ _ _ _ _ _ _ _ _   ~~~~~~~ •

326 MLC W.X1
_ _ _ _ _ _ _ _ _ _ _ _  

327 • _ LC ~~~~tMJ_ _
328 MA FOUR .X2
129 8 CF
330 CE MA FOUR .X2

• 331 - • 
MA FOUR M ,X ~

332 CF S OP4Ep MJ
333 C NJ .ZERO4
334 BL C8
335 MLC W .X1
336 MLC W .X2
337 MLC W ,X3
338 MIC M,M I

__________  

339 MLC N.NJ
340 CG BW Z CH , RO W &X 1. K
341 8 C.) _________ ____

342 CM A M I N, COST &X3 
—

_____________  

34 3 MA FOUR.X2
344 MA FOURM ,X 3
345 S OME .NJ 

~J~ tER04
347 BL CM _____________

348 MLC w ,X2 
—

349 MLC N .M.)
___________ • - -- FOUR.X 1
_____________ 

51 M IC X 1 ,X 3
_________— 

352 6 CK
353 C.) MA FOUR ,X 1 •_ __ •  ~~~~~~~~~~ _•___ ——— — —  — — —  • — — — •_ _ — 

3 54 MA F OUR.X3
____________  

355 CK S ONE .M I
356 C M I ,ZERO4

_________ 

357 BL CG
20 MLC W .X1
‘a 359 MLC W .X2

360 MLC W .X3

_________ 
361 MLC M.MI 

-

a MIC N.M.)
363 DA BWZ DC ,COL&X2.K

4 364 ThB LN.C OST&X 3
3 365 MA FOURaX 1

‘2 366 MA FOUR.X3 
--

367 S ONE.M!
JO C MI ,ZEPO4

-~~~~~ a 
__________ 

369 61.

‘1 
• -

i b—  
• - • - - • 

-- -

k —

LII 
-- - • - _ _ _ _ _ _ _ _



- -- - - -- - —------------

— — — - —— -  —

371 MLC M .M I 
—— - -

— _ _ _ _ _ _ _  372 • JAA • FQUR~X2 —

373 8 DD
- _ _ _ _ _ _  

MA FQ~ R,XZ
375 MA FOURM,X3
376 C D • S QNE,N~~~~377 C NJ.ZERO 4

______________  
378 81.
379 BE AH
380 E ~~~~~~~ - C - - - ~3 32 -

381 Cs 299
38 2 CC 2.
383 MLC •COST*,264

_________ 
38 4 W
385 CC .1

_ _ _ _ _ _ _   

386 CS 299 -

387 MLC M .MI
388 MLC W ,X 1
389 MLC W .X3 

—

_______ 

390 PCi MLC COST&X3.229
391 MA FOURM ,X3

_______  

392 MLC COSI&X3 .239
393 MA FOURM ,X3
394 MLC COST & X 3.24 9
395 MA FOURM ,X3

___________  

396 MLC COST&X3 ,259
39 7 MA FOURM,X3

___________  

398 MLC COSI&X3,269
-_ _ _ _ _ _ _ _ _ _  

MA 
-•

400 MLC COST&X3 ,279
401 MA FOURM,X3
402 MIC COST&X3.289

MA FOuRM,X3

______ 

404 MLC COST& X 3 ,299
40 5 W
406 BCV OFL1 

_____

40 7 8 PD 
- -

408 OFL 1 CC 1 
409 PD uR ,xI

____ 

4 10 MLC X 1.X3
20 

— 411 S  
- -

‘a 412 C MI,Z ERO4
413 BL PCI 

—

97 414 CC 1.
‘a 415 CS 332
‘5 416 CS 299
I ’ 11 MLC •~tNb~ .�64
3 418 W
2 419 CC .1

420 BCV OFL2

~

62T

~  

8 ~ 5D 
-

422 0FL2 CC 1
— • PSD~~~~ C~ 

7 ______________________________

I 
‘ ;

~ 

• -

L L



F - -—

~~~~~~ 

- ---- - - - - -  -

~~~~~~~~~~ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-

424 
- 

NLC M ,M I 
—

~~~~

___

_ _ _ _ _ _ _-- 425__ • ~~~MLc W~X L_
_ - - - -

426 MLC W .X3
427 P~~ • ML~~~~ ~E~D6X1.229_~~~. -

428 MA FOURM .X3
429 MLC SEND&X3.239
430 MA FOURM.X3
431 

~~~~~~~~~~~~~~~~~~~~~ ~~Lc•
• 432 MA FOURM ,X3

433 MLC SENDGX3,259
• 434 MA FOURM ,X3

435 MIC SEND&X3 .269 - -

• 436 MA FOURM ,X 3

__________ 

437 MLC SENDGX3 ,279
438 MA F OURM,X3

___________  

439 MIC SEND&X3,289
440 MA FOURM,X3 

- -

441 MLC $END&X3 ,299
442 W

______ 

443 BCV OFL3
444 B PH

____ 

445 OFL3 CC 1
446 PH MA FOUR .X1
447 MLC X1.X3 ______  -

448 5 ONE.MI
449 C M I ,ZERO4
4 5C) BL PG

___________  

451 CC 1.
452 CS 132
453  CS 299 _____

654 MLC øROW~~,268

__________ 

455 W
________ ~~~~~~ - - J

_ - - - • - -

____ - 
457 BCV OFL4
458 8 PK
459 O FL4 CC 1
460 PK CS 299
461 MLC W iX I
462 MLC ROW~ X 1,234

______ 

463 MA FOUR ,X 1
•0 

- 

~~~ M1C ROW&X 1.244
‘a 465 MA FOUR .X1

466 MLC ROWGX 1 ,254
7 

__________  

467 MA FOUR.X1
is 468 MLC ROW&X 1.264
‘S 

— - 
469 

- -  

MA FOUR .X1
‘4 470 MLC ROW&X 1.274

I ‘3 471 MA FOUR.X1 - - - -

‘2 472 MLC ROW~ X1.284

____ 

473 MA FOUR.X 1
.o 474 MLC ROW &X 1,� 94
a 475 

- -  
W 

_ _ _ _ _ _ _ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

:--

~~~~~~~~~~~

--  

_



-- _~~~ — -—---- - ---~--—--—- — - - • -~~~~ - - --—~~~~ -— -~~~~~

677 BCV OFLS
____________ 

PL - -

479 OFLS CC 1
_ _ _ _ _ _ _ _ _  

33~481 CS 299
482 MLC ~COLUMNe.265 ~~~~~~~~~~~_

__ _•_ -

483 W
484 - ~C .J

—— 
485 BCV OFL 6
486 B~~~~~~ P(L • • -

487 OFL6 CC 1
488 PCL CS 299
489 MLC W ,X2

____________  
4 0  - - Mi.~C 4X2,229
491 MA FOUR .X2
492 MLC COLL ,X2,239
493 MA FOUR .X2
494 MLC COL&X2 .249
495 MA FOUR .X2

____ 

496 MLC COLI,X2 ,259
_ _ _ _ _  _ _ _ _  -- A FOUR.X2

____ 

498 MLC COLGX2.269
____  MA • •

~~~

•

~~~

• 

POUR ,X2
500 MIC COL&X2,279
501 MA FOUR .X2

_________ _____ 

502 MLC COL&X2,289
_ _ _ _ _ _  _ _ _  

~~~~~~~~ 
504 MLC COL&X2 .299
505 W
506 BLC STOP
507 B OBJECT
508 STOP H

~~~~~~~~~~ END - OBJECT 
-

_ _ _  • - • • • • • • • - _ - - 

~~~~~~~~~~

- -- - -  

I

20

90 
_________________________________________________________________________

‘a

1

‘a
‘S ________

‘4
‘3

‘2

_ _ _ _ _  ___-___ - ~•:• _ _

• •, 4 
--- • _ - -  • - - -• - —

• _ --—- —
~~~

—-- - — --


