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1.0 GENERA L

1.1 Thti~duction

~The US ROLAND Logistics Model (ROWG) is a series of computer programs for
processing LSAR data, updating the data base, p.rforming logistic support ef-
fectiven ss calculations, and reporting data in both graphic and tabular fur—
mats. This document is intended to assist the user in executing the programs to
achieve realism in the outputs specific to the operational and support scenarios
being evaluated.

1.2 Purpose

The ROLOG system is designed to evaluate the cost and availability impacts
of various logistics alternatives and to provide management with a tool for as-
sessing impact of these alternatives before decisions are made.

1.3 Model Versatility

The ROLOG system utilizes up to four maintenance levels (I) and (J) geo-
graphic locations. The model is designed to bypass any maintenance level or
level of supply if that level does not exist in a location (J) as indicated by
input data. This permits utilizing different support structures for different
geographic areas (a one Battalion deployment would probably not have a GSIJ while
a multiple Battalion deployment may). The model also permits two user imposed
constraints in essential item provisioning, probability of stockout (not having
stock when required) and maximum acceptable wait for stock at the remove/replace
location. By setting the wait to a very long period it can effectively be re-
moved as a constraint , when desired, and only stockout probability is a factor
in the computations .

1.4 Application to Other Systems

An effort was made to make the ROLOG as general as possible and still meet
all specific requirements of the US ROLAND system. Use of the programs with

any other system will require some reprograssing and possibly the changing of
some values now in the equations. Some examples are as follows:

o The skill specialty codes (SSC) entered in the namelist constants are

those currently authorized by the Manning Tables and Equipment Lists

(MTEL) for the Organization 1 Direct Support Unit , and General Support
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Unit for ROLAND. (The number and value of the skill specialty codes
should be input by a user to reflect the specific system under evalu-
ation). A maximum of 30 codes are available to the user. Should more
be required some reprogrammi ng of dimension statements will be required .

o The programs are coded to evaluate a two area deployment (J) in any
one i-un . If more areas are to be evaluated it can be accomplished by
running the programs once for each two geographic areas. Some repro-
gramming of input values , dimension statements, etc. will be required
to evaluate more than two areas in a single run.

o The ROLAND LSAR contains conditional maintenance task distribution

(I~1FD - percentage of those received which are required - not percentage
of total failures). An algorithm is included to convert these conditional

PbIfL) to unconditional . When used with a system utilizing a newer version
of LSAR these cards must be removed.

o No LSAR base is available for the carrier vehicles for the ROLAND Fire
Unit. in the computation of system operational availability , a value
for the vehicle availability (TVOA) is input rather than computed. For
any system whose subsystems analysis is wholly contained in the LSAR

S data base some reprogramming will be necessary.
o The order and ship times (OST) entered are the most current available

for missile material. When used with another system, the most current

listing of OST should be checked for the area and commodity command in-

volved and changes made as necessary.

o The probability of stockout (PSO) is a user imposed constraint utilized

in provisioning . The PSO is entered for each level of stockpoInt in

each geographic area. The user may test with various values -to arrive

at the optimum leve l of provisioning which meets the systems cost and

avai labili ty requiremen ts.
o Support equipment is not available for utilization all of the time . A

utilization factor has been applied to compensate for time spent in
maintenance, self test, warmup times, movement to the point of use, etc.

This factor may vary from system to system and from one level of main-

tenance to another. The SEU~ should be evaluated for the specific SyS-

tern and operational scenario being analyzed.

2
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o For manpower costing, a variable productivity factor (PRF) is applied
to compensat. for leave, sick , military training time , housekeeping
functions, etc. The value of this factor may vary for different sys .

tems and operational or deployment concepts.

4
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2 0  DATA BASE BU I LD
A new data base for ROLOG must be built each time there is a major update

to the system LSAR tapes. Since LSAR is the output of an iterative logistics
support analysis, which continues well into the life cycle of the system, these

update programs are meaningful even after initial deployment of the system.

The ROLOG Data Base build is a function of four distinct computer routines run
as one program. A flow diagram of the Data Base Naild program is shown in
Fi gure 1 and is described in the following paragraphs.

2.1 Read LSAR Tapes (BU FTP)

The Logistics support analysis record (LSAR) is stored on two tapes. For
the US ROLAND system these tapes are 9 track , 1600 SPI prepared on an IBM 360
system and are not compatible with the CDC 6600 system used for ROLQG. The BUFT P
routine reads the variable length tapes and outputs 7 track 800 BPI tapes for
use on the CDC 6600. The first tape, LSAFU03M is the functional group code master ,
also referred to as the A Tape. The second tape, LSAPUOBM , is the parts master

file , referred to as the H Tape or provisioning tape. Cards must be input to
describe the tapes and the record size. BUFTP is run twice, once for the A Tape

and once for the H Tape. The record layout and length for the ROLAND LSAR Tapes

is as follows :

A Tape Length

One Al record for each item 203 characters

Zero to N A4 records per Al 308 characters

Zero to N C4 records per A4 94 characters

One to N D4 records per C4 61 characters

Zero to N 07 records per C4 61 characters

H Tape L~~~th
One Hi record for each item 482 c~haracters

One to N H9 records per Hi 77 characters

The output of BIJFTP consist of two 7 track , 800 BPI tapes previously referred
to and two disk files. The disk files , one containing A Tape information, the

other containing H Tape data are inputs to EXTAPE for the data base build. The

- - - two 7 track tapes are stored in the tape library as backup. B1JFTP also prints

an unfornaated copy of the data base upon request.
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The tape assignments used in BUF1’P for input and output are as follows :
Tape I A Tape Output
Tape 2 H Tape Output —

Tape 5 Card Reader
Tape 6 Printer
Tape 12 7 Track 800 BPI Tape - Output
Tape 20 9 Track 1600 B~l Tape - input
The assigned tape numbers for the 9 track LSAR tapes and the new 7 track tSAR
tapes will remain the same for both runnings of BUFTP. Refer to paragraph 26
for the job control language layout of BUFTP.

Extract LSAR Data (EXTAPE)
EXTA PE ex trac ts from the US ROLAN D tSAR tapes the data necessary to perform

logistic support effectiveness calculations . The file assignments used in EXTAPE
and referred to in the Build ~ob control language, paragraph 2.6 are as follows :
Tape 1 A Tape - input
Tape 2 H Tape - Input
T~ape 3 Optional - input
Tape S Card Reader
Tape 

~ Printer
Tape 9 Extracted A Tape - Output
Tape 10 Extracted II Tape - Output
Tapes I and 2 , created in BUFTP, contain the LSAR functionai group code and pro-
visioning data for the US ROLAND system . EXTAPE requires data input giving the
type of file containing the variable to be extracted and a descr iption of the
variable and its location on the file. The option is available of reading the
input data from cards or from a disk file, Tape 3. For a descript ion of the
variable to be extracted by EXTAPE refer to Table 1. EXTAPE creates two disk
files , Tape 9 and Tape 10, containing the extracted data information. The two
files are written in the same sequence as the original tSAR tapes, that is PGC
sequence for the A file and part number sequence for the H file.

2.3 Parts Fi~e Sort (SORTI4W1
S0RT~~G is a CDC supplied software program and is a function of job control

language as described in paragraph 2.6. Tape 10, containing the extracted H

6
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tape data is sorted into FGC sequence to conform to the order of the A file.

Data cards are required to describe the sort order. Tape 11 , is the sorted H
tape file produced by SORTMRG .

2.4 f~jj~~r e  (P~~GFLS )
The routine MRFGLS treats the A file as the master file and the sorted H

file as the transa~~ion file, merging the two and creating a ROLOG Master Data
Base File (work file). The file assignments utilized in MRGFLS are as follows :

Tape 6 Printer
Tape 9 A Tape - Input
Tape 11 Sorted H Tape - Input
Tape 20 ROLOG Master Data Base - Output

?‘I~GFLS produces four tabular report files described as follows :
Tape 31 Control File Report lists task and support equipment

for each FGC .
Tape 32 Part No. Report , Part 1 contains dimension and weight

data , quantity installed , unit price, washout rate ,

essentially and source maintenance and recoverability

code.

Tape 33 Part No. Report , Part 2 contains the maintenance task
distribution , repair turnaround time, and the mainten-
ance factor.

Tape 34 Supp lementary Report lists part number name , generic

code and miscellaneous data.

One data card inpu t is required to determine which reports are required . Examples

of each report are illustrated in Figures 2 thru 5.

2.5 Data Base Build Input Formats
As the data base build is comprised of four independent routines, one of

which (BIJFTP) is run twice , and a COG software program (SORThRG), separators
must occur between data decks pertaining to different routines. The separater .
a multi-punch 7/8/9, is herein, referred to as a terminator .

7

_________ _________________ -~-- - 

- —--
~~~~~m-------—-~~~~~~~- -



-~ - -
~~~~

------- -

I I t ( ( - I ( -

.0
1.6 .d 1616 a a .4~~ .4 .4 .4 a .4 a .4 .4 a ~~ a~~~ a .4 a a a a.4

-I
• —6. T.Is ? 16 J 4 V ~~.~.16 I—

“ U U U ~~~~~~~ .4 44 1 . 0 . 1 6 0 .
16 .r ’o ..a .t.. 4.0 .1 .0 •tO I • D  4 1 6 . 0  • 0 . 6 . . 4 N 0 . 6 J  ~~a • ‘ • •  • • •  • 1600 16

O S .  OS. OS. 0.0. 0. 5, 0. 0. 0. 0. 0. 5. 0. ~~~~~~~~~~~~~~~~ 0
16164—.0 0416 161.4 04.4 1.4 1.4 1.404 041.4 161.4 161.4.4 4. 

16 C ~16 4 . 4 .  4 .4 .  4 .4 .  4 -4 .  4 4  4 . 4 .  .00
IJ Z X~~ ~~~ZQ. .— I444-4. 6.4. 1- 0- 4. # 1.. 0-I- 1 . 1-  1- 0-i- 4 1 6  Q4. ia I-

LI 1.J _I .j _I _4 1 _I ~I _e ~~ ..J J.J ..I~~~~ I 0 . 0  6..J ~~~p.. ~~~~ li. II. ~~~~ 6.h. 6 .6.  6.41. 6 .6.  .6. 16 . a w  •~~16 Ui ••  . • .4  • • 1 .•  . 4  . 4  •~~~ 4 0 .0164.  •0 . l~I 0 . W 1 .4o 0.0. 0.0. 0.16 1616 1616 0.16 1 6 1 6 0 .  
~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~

— 
Z ao  Oo oo 0Q 00 oo  C O O  16 .6.~~~ 0 & I f l 3 0~~16 (3(3 0 ( 3  13(3 13(3 130 043 00  13130

1616 16(0 SO Ul Vl SI 50 51 5016 4*116 501616
16164313

~~ 0. w w  $$ w~~

0 0 0 0 0 0 0 00 .001 0144 44 u5
0 0 0 0 0 0 0 00 0.(#) 16V s l~JP . .
.4 a .4 .4 .4 .4 .4 .4~~ 4 .4 .0 .4 ~~~~~~~~~16 .1 .0 .1 .0 4 . 0  .1.0 .1 .0 1.0 4.0 40.0 1 4 4 1 6 1 6 0 4  • I s O o 1 60. .0.  .0% .0% 0.. 1 6 .. 0 %  .0% .O P. %

Z 1*10 16* 16* 4*10 16* 160 1*116* 160 X UI VI 16 IIs UI lI VI D
51 4 140 4140 4 1(0 4140 2140  4 410 44 4 0  4 4 1 ( 1  UI016.4.416 -.4 16.40

- - . 44 1 6  ~ 4 ~ 4 .4 5,4 .4 .4 .4~~~ .4.4 .4 .4 1 6 . 4 . 4  0. 4 *4 6 . 1 6 .4  0’ ., 4 . 4 1 6 . 4 4*4
0O
16 1.1 .4 144 .4(14 .4 144 .4 404 .4 1s1 .4 4*4 .4 4,4 .4 (44 16 .4 64 . 4 6 4 1 6 2 . 4 6 4 1 6  .116- - S Il~

.0 .0 .0 sO .0 .0 .0 01 4- 4) 0
IY 16 #1 #1 #1 16 16 4) ii. .1 III 6.-as r . . . . . . . . . . .

N

.~~ IJ 0 0 0 0 0 0 0

.4 .4 -4 _• .4 .4 .4 16 .4 16 .4
I.. 4.. 6. 4- 4. 4. 4.. 4.. 4.. 4*. I’.(3 p.. 6. 6. I.. P. 4- 6. 6. .1 .1 .1

51 16 0) Ii 0) Ii II 5) 0) 16 5) 0
5) 444 64 (44 4*4 4%) II) (II (54 404 64 4%)

4 .0 .0 .0 .0 .0 .0 .0 0’ . 6. “1 45.(.1 16 16 WI WI 5) 5) WI 44) .4 4 5)r . . . . S • • . . S S
a (54

‘-4

0 . 0  0. e.. .4 6. IA U’ .j~ .4 WI .4 .4 a
0 0. L 0 0 I.) 0 0 0 .1. ..~ I~ 0 I0.16 4.. • . • • . . • • • •441 0.
0.

544
4 16 16 16 16 16 16 16 16 16 16

(#1 .-. 4. 1- 6. 4 4. 4. 1.. 4. .4 .4 .4
1611. 16 16 16 a 16 16 31 II 16 16
16 ~ a * 16 16 II 16 31 16 • * 16 a

5) 44. 44. Ii. 41. 44. 41. 44. 6. 0 0 0
1 60  16 13 13 LI 10 43 .3 (0 (0 (0 to to
6.16 0- I 16 16 16 16 16 16 16 16 16 Z164.
0 16 ~~ 0 .4 .4 .4 .4 .4 .4 .4 .4 .4 (44 4)

0 llI s&
u 165)

p.

0. ~. I— 16 .j 41. it 16 6. .~ ~~~~(0 1 6 3  1613 (II (I 16 44) 0 1 6 1 6 1 6 1 6 0 .  10 14% 0.16 II)
16 1616 53 16 54 0. 51 (0  0 6 4  16 1 6 0 . 0 . 1 60  IA 14) 16 1616

6. 16 ~4 16 0. • .44 6 .0 .1616
4. 6. 4. _a 6. .4 1. 14) is’ 4 .6.  4.~~~~~4.I.4 54. 6 . (  04 is. p . 4 6 . 4~16 5) 16 (4% IL SI (*1 .J 5) 14% La in 3 1’) 16 ~ ) U. ~ 16 16 6. ~~ I~ 016 (.3 —áIII VI — 14’ (4) VI II. UI (.3 V~ 5) 0 VI VI U) IL (#0 16 4. Ii) 0. — w(0 16 (3 16 144 16 41. 16 16 16 III 16 1.. .4 lfl~~ . 4.3 ‘V U) 8 16 .4 .1 U. 6. 1W

0.4 4 I~ —à 16 VI(0 0 *135.’ 1415) .44104
0. 043 C e.. 0 0 4.5 C 41.l 0 0 .  00. 0 4 3~~~ ..4 T II. (.1

(3 ~~ (.3 —‘ (.3 .’ (.3 53 (.3 0. (.1 (.1 (.316 (3 ( .316161616 0.’ • 31 16 • S 4~ ftUi 16 44 (#1 16 4. .4 411 411 4. .4 U .4 16 (04.) 3 • 4*16 (3 1 — 4  4 . & f l  0. 4 — 1 6  4. 04 4 .(~ 6 . 0 . 4 . . 4~~~~ 1 6 . 4  1 . 1 6 1 6 1 6 1 1 6 5 4 ) 0 . 1 6
16 0.4 1 6 . 0  1614 1 6 . 4  1 6 .~ 1 6 1 6  1616 ~~ 16 W 1 ( J 0. (3 4 4 1 5 4 1 1 . 3 * 1 6 _ a
16 1. 4,) (3 ~) £ (j ,4 U 4.1 4.3 13 (3 (3 ( 3 0 .  (316  (34.316 0 . 4 —  (3 d) 1 6 ( 3 0 ) 1 6 1 6  1.) sJ

• 6. (44 (44
—~~ Ii, NI. 5~)04 .d a 16

16 ‘.‘ ‘•‘ 1 0 6 4  •1 2 ‘44 ‘II • a 4’ .4 U. Is) 6. 0) Is .4 1 .1 (4) ..‘ .4 (44 0.) 3 .1 4 5 ‘5 I
~~ .4 .4 0  ~3 . 4  . 4( 5 4  (‘164 16 0.) .1.4 14 .4 4.. 0 4ii “*1 àp. 0 1 VI 4 4 ~44 4 •j _a U’ 0.0 16 16 01 Os 01 05 (#l Is 0’ 01 0’ O~ 16 .0 as 0 .4 (7~ .0 6’. .0 (‘1 64 .44 (44 ~• J~ 3.4 6’. 6. IA is III us ill ‘A I t) iso ~I ‘(0 6.. 6. *40 .0 .0 441 .0 55. P.. sO 1616 16 4 4 0 . 4 . 4  4 .4
6. .4 .4 .4 .4 .4 .4 .4 .4 .4 .4 .4 .4.4 .4 .4 .4 .4 .4 .4.4 .4 .4 .4.4 .4 .4 4 •~ a (44 (0
0. fls (A .,, ‘,s IA Ir. 45 ‘A I., 4*’ 44 , 4516 44) III IA Ill ... II, (A II, 1% - I II iA I.l~~~, 4 0 4 4 . .  ‘0• ~16 s4 .4.4 .4 .4 .4 .4 .4 .4 a .4 .4 .4 .4 .. .4 .4 .4 .~ .4 4  .4 I •4 .4  .4 4) .4 .4.4 16 .4

— 16 0. .4 a . 4  .0 .4 .4 .4 .4.4 .4 .4 5,4.4 .4.4 . 4 . 4 . 4 . 4 . 4 .4.4 .4 . 4 . 4 1 6 . 4  f 4 I*1j
- -16 16 16 16 16 16 16 16 1 6 1 6 1 6  I

0. 16 44 16 16 16 .4 16 1 6 1 6 1 6  - -

— . I 0 D iii 5 4 4 6 .  6 . 5 3  1316 16 5.4 1.4 16 ~~~16 1 6 1 6 1 6 . 1  I -
16 1 6 1 6  1616 1 6 1 6  *4 -16 16* 1 6 1 6  1 6 1 6  1 6 1 6 1 6 1 6  - 

-

4,) (3 ( 3  5.3(3 (.3 44) 4.3 4.) 4 3 4 4 )  04.) (3(3  U U 4 3 4 3 ( 3 I a a  - 16U~~l I 4 4 6 . O j . 1~~16 1 6 1 6  1 6 1 6  1 6 1 6  1 6 1 6  1 6 1 6  1616 1 6 1 6  1 6 . 0 . 0 1 6 1 6 . 0  * 1 6 1 6* 1 6 1 6 1 6* 1 60.) 1616 1616 0.) 0.) 0*116 4)16 164) 1616 1 64 ) 1 6 1 6 1 6 1 6  4 .1 .1.1 1 11 1’ .1 1
Ii 02  0 1 0  0( 0  .30 0 0  .310 00  0 1 0 5~~ 3 I 0 0 ( 3  -

-‘.~~4 (3 16 1 6 1 6  1 6 1 6  1 6 1 6  1 6 1 6  4 1 6  1616 4 1 6  1 6 1 6* 1 6 4 1 6*  - 4 * 1 6* 1 6 1 6 1 6 1 6*
(0 0.0 III ‘V 554 .54 4%) sU 14464 (‘4 IV 454 IV 144 151 I’d S%) 4’4 5 4 4 . 4 . 4 6 4  64 N (9 64 6464  154 154 144
41. 0 • 00  00  0 0  0 0  00 0.  1 — r— . 100

~ I I I i 4 -

.
---

~~~~~~~~ “ iia~~r~~ *C ~ L ‘ L. ~ 

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



— -,----
~

- - -—-- ---~ — —- -

( ( ( ~4 ( ( ( ( ( ( ( ( ( ( I- ( ( 4 ( 4 4

I I I I I
I I

l i i i
- I

‘.4

0 1 6 1 6 0  I s O  I 0~~~ ~ ...~~ L ~
.4 -

~~~~~ ‘ - I l.L.~.I S I~SI5 0 III 1 4 5 a . 0 . .
•O .O  16 16 •$. 0  0

~ • • • • •S • • • • • •  • S •  S • S S S S  S t 4 S S ~~~~~4 •  I • 4 4 5 4 4 5  5 5  • I S S S
1 00 . 0 0 1 6  1 6 0 0 1 6 1 6 0 1 6 1 6 1 60

O o• •  I 0016 *0  0 16~16 0 4; I~~~~~~~ 16 0 16 4; f J
4;f 4;f015

~;a~~~s a ii a spa is a a ; a ~~s
S 0 5 , S S . 4 I . 4 4 .’ S S S S . S S . S 5 I S , S4 . , I • 1 4 5 5 .4 I . * . e . ~~~~~. , • .  S .

16~~5 - 4 )1 04 . 5 .4 .4 I ,I .9 16 16 ~~ I f 2 J 4 0  N 0 4 6 4 0  a • 
- I sO•. .4 W 4 ) $

~~ 
. 0 . 4 If l

* 
I 4 64

p.

s :  

44

4

~ 

~~~~ . 4.1. -

.4

} 4 4  .4 .4
• .44.016.0 9 5 4~~~~44 .2 -U1 4 ~N 4 4 4  .4 4)

- ~~~SI 4 - P~~~ 4 - r4 -~0 .44.. s_ t. II( I I _ S
~ 

4 .4~~~ 4 5. 4 6.~~..4 . 44.4*. -~~
. •~1~_ 1_ 4L5_ 6 . 4- 4 -  - 

-

- 44 -4 ) 4 , 36. . 4 5 4  4 4 - 4 4 4 ) 4 ) 5 4  4 4 )  1.. 4454 - 4) - • 

~ r 
~~ 1’~ 

- 6. IJ I. 4*. - 4 )  4) 4) 4~. 4) — 6. 6.

4 1 6 4  4 16 10 .4 - 4 16 1 6 * 4  4 1 6 1 6  *0 1 6 4 4  444 16 4 4 4 4 4  4~~~~16~~~I t  -~~~~ I
~~~ 

~ ~ ~~~~ ~ ~
~ ~~~~~~ $ ~ ~ ~~~~~~~~ ~~~~~ ~ I

$.164  4 4 0 16 16 4 I. • 0 4 I s O  16 16 I. 516 16 16 16 54 16
I 0.~~~ & .0.  ~ 0. 0, 0. 0. w . 4 5  - 0 .  .0 I 0 .~~~.0 .4~~4 16 0. 4.

S 

16 0 0 0 50 *0 40 4 16 1 6* 0

• - 

16 * I 160. 1616 -0  0 0 ~~ * 16 16 16 16 

4

4 *- 1 0 0 0  16 0 . 00 1 6  - 0 1 6  16 ‘ *4 0 0 1 6  0 1 6 11 6  .0.~~~~. 16 . 0 0 0  16 1616110
• • 5 0 5 S S S 5 4 • 4 4 S I S 5 • 5 4 5 • I • S 5 5 S S S S IS 5 5 5 5 5 5 S S S S S • S S

I . , .  •• .4 1 6* 1 6  0 I0~~S16 4l~I0  -16 ~ 
I •j

O I

~

IO  I • lr o l
~
ssO .4I

~
Iol 1I sO eI~~s O I~l H

40 -

~~ 
~~~16$* 0 1, I, .S ‘ 4 1 6 4 I S  4l IIII4 Ie~~~ 4S 0 IS~~~ Il Ss 0 100110 04 41 1 0 o 16 1 6 0 00 1 6  ~~~016~~~

r) .s -
0 . 0  16 16 4 1 6*4 4  *161616 0016  16 4 1 6  *0 0  4 OS.  *50 16 0*16*16 0~~~ **

• • 5 • ~~~ S 5 5 5 4  • . s  • I• s i  •1. u I  5 5 5 4 * 5  5 S I s s • s  5 5 *  • S 5 8 *  4
53 0 0 0 5.0 $0 • J. “ I

16 45) tff4 ;q I i I ~0*1610  ..4114 151L.....1. I40164 1115.00164I1** 1 6 1 6 1 6 1 6 1 6
16 *) . 4 4*4 4 . 1  5 4 ) 0* 4 ) 4 4  . 44 4*4 )~~% Ie 1 6 1 6 4 ) 4 ) 0*~~.4) 4 4 . S U 1 6 4 4 0 4 4 1 6  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~s 4.6. 0 ....... • • •  S I S  S S S S S I S S S S .  • S • S •  5 * 5 5 4 , 5 5 5 5 5 5~~~

*O * *1 6~ l 0 0 1 6 0 04 4 1 6 0 0 I 4 . s O4 .0 0 u I* 1 6  • So f O Ø 1 61 6 0 t o*16 p 4 4 1 6 4 4  054 16 016
0 . -  - i r~~~~

10 

a.Ls.LL..L...’ 4 ..LJ..4 4- 4) 4 4 4 4  4) 4 4 4 4  US 5 51 45 16 16 ~~~~~~~~~~~~~~~~ 4 ,4) 4 .4) 4144 16S0,4 .
% 4 5 S * . 5 S •  • 4 5 5 5  . 1 5 5 5 . 5 5 S  ~~~~ • S • t  S 5 1 5 5  I S I S  0 5 5* 5  . 4 4. , .~~~ . 4 5 5r .. 5 . i  4 4 4 4 4  5* 5*16 - *5 4.5 *1 è - .  I .4 44 .4 ~-. .. 4. as I 16 .2 s ~1. .0 4 *4 I .4 55 5 4* IS .4 *5 *5 44 .44 16

~ L44 l.3L.4 L16 LaLL ~ 44O LOLO L .~52L I_aL~~~~10 ~~~~ ~.4• ~~~ 4 • 5 • I5 • • 5 S  •~~ . 5 . 5 . 5 . 1 .. .  •~. .:. . •~~~~~~~ s I s ~~~ 4 ’ .~~~~ -l 5 * 5 5 5 . . l  I5~~
• - ~ .: : , r ‘ r 16 - ‘•‘ 4. 16 - 16 5 . 4 ,  S IS i 44 16 I 5 16 4 1 6  (4 - ‘  4 ~~ ‘ ~ ~ 

~~- 4 5 0  - . 10 0 44 0 I 16 .4 I I ~ S • *10 3 (4 i~~~ 4 * 4  1 I • 16 .4 .4
~~~~~~~~~• . ; .  • S  •~~ S • • •  

~~~~~ ~~~~~~~~~~~~ ~ ‘~~~~ 

~II 3 1
454 16I i  4 - I  ~~~~~O

(54 1 q15
4. 16 5. ~~~~~~~• -

16 1 6 4  - 14(ii .4 51 oS 16 4-4 
-

. 4 4 0 * 5 1 4  - .0 I i  I
II .4 1.5 45 0. (*1 $. 4 p 16 4 ) 1  At (1. .4 ~~3 4 1 4 4  16 4 - 5)  4

~~~I 
I - (9 5; .0. ~ I

- r ’:’ 11-~ 
44 *54 4- - - . .5 4 * (4 4 (53 45 , . 4 1  51 .~~ -

-554 ~~ ! (4 4 4 6. 16 4.. 4 .4 4445 • .4 (40 4 160. 4 0.0 16 4. 4.. $ .4 5 1*4 - 5 1 U~~ 4. 6. •4 s . 1 a 1 6,~~* 
.4. 4 5 )4 )  M~~~~*U 4)  I -~~~94)  .4 * 2 5) 5 ) 6 4 1 6  4 ) 44 44 * 9 %  sl% 4

4 4 5 4 0 *  4. 0 1 6 4 5 0 1 6 . 4 5 6 . 4 5 4- O 1 * 1Iø * 0 1 4 5 4) 4 4  . 5) p . ,(4 5 ~~~~~~~~ *4 - 4 14 6 .
~ ‘ ‘ 4 s 16 4*4 13 01 4) 50 5 4)4 *.  4*1 4 4 .  ~o . I.~ so $i ~s ~~~~~ p.. , 5) so

9 4 . 4  • 4 5 0 *4 )  4 .5 4.5~~~~~~~~ (4 P*1~~ 44) I #~ - I * 1 0 *~~4 4 ) P O M 0 - W I 0 4  1 6 4) *~~l .4  4 ) 4 5 ( 4 q4~~ *~~~,&

L ~~ ~~~~ ‘30- I t u s o  9 0 0 1 5)  41% - 4 )  V I 1 4 V I  I 4 ) 4 % 115 4% Q 0 ( 4 0 . 4 5 ) 5  4 . 4 0 4 4 0 4 . )  

~~~~~~~~~
.4 54 5 4 4 . 4  54 q4~~~~•4 4 .4 .5 .4 44 4)

.4 44 .4 4 , 0 *- - .  4, - 145 16 t~~1.4 44~~~ L4 
~~ 

.4 .4 44 104 .4 I.4 $4 .4~~4SI  ~~~~~~~~~~~ 
4 4 4 54

~~~~~

4 I

16 I .4 44 .4 54 .4 64 $.464 1 451 0.1 64 4 . 9 6 4  IN~~ *4 N J* l N , 44 4 , 4~~I4 .4 a4* .4 ,e a 4 5 4 4 4 5 4 4 4  
-
~ 

4
P 0. w O O  ,‘g5 1%

~~~~ 
* # 8 S .a4 08 4 1. . t 16 0.16*  4 . D~~~ *4)  * 4.40 4 *4 *5 t 44~~ 44 * 41 04 5

- 1 6~~~~ ’%~~4 9  1 ( V W  16 44 W~~~~W 54 1 6 5 4 4 4 1 6  _ a 4 1 4 4 & 1_a 4 4 1 4 4  4 4 4 4 4 4 ) 4 4 4 4
- *5. - S O  ~~~~~~ 1 4  ~ 

*5 8 6 . 4 1 .6. 44 * 5 4 $~ *5 . 44. *54 0 * 1 6*  16 *4 .4 4 .4 * 4 * 04 1 6 4  16 16 4 0 4* 4
5 * 4 4 4  1 6E 4 4 4  4 1 64  4 16 4 1 6 1 6 4 0 4 4 4  1 6 * 4  16 * 0 4 4

4 0 4 1 64  * 0 4 1 *  4 1 4 9* 1 * 1 6 0 0*43 4 4 4 1 6 1*  * I * *ø 4

0. 3 3  . 3 D 3~~~ 3 - 3 P 3 3 3  3 D 3  $ 3  - 3  3 3 3  3 4) 3 * 3  3 3 3 0 3  3 3  - 3  3 D ~~~ Z
* 5 0 . 6 .0 .4 ,~~~~~~ s.44 4).~~~~1. 8 6 .  0 4 . 8 6 . 6. *5 6 . 86 .44 4*1 *53 6 4 5 1 6 4 6 4 6 4  43 99 *14 (9 64 6 4 6 4  1454 1 4 5 4  454 64 454 ~~~~~~~~~~~~ ~4 bP4~~Z 4*4

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

~r’f~ •
r16 :r 16r5 — S 0 0 I S  16*11

L 4 , 4 . 45. 4.. 4.. L 4.. 4.. ~ L~ L L  L L ~ i... I... ~, ~



—
~

-
~ •-

~ ~
..

I ( ( • ( ( ( ( ( I ( ( (
_ 

-

- - I - 4 • - I - 
- 4

43 ~I 4 0 4 1 6 9 % 0 4*  51 5) 8 8 S4)  4 4 49 0 4) 4•5*  4 ) 9 0 5 ) 0 5*  0 4 0 0*4
16 .4 4) 4) 1 44 ) 4 4* 4  (.e$çsa. 16 1 4 5 4 4 ) 4 1 6  0 4*5 4*  0 -  0 5 . 4 5* 4 ) 6 4 0 4 1 6

- I ¶5 4) 
~ : : -  5 4 4

I u I ~~~I I I i
44 - 4.) 44 415 0 I45 0 160 80 48 95 16508.44) 9 0*4 0 5*  164 8 1 6 4 4  4 4 ) 4* 5* 5*0 .44 1 4 0 1 41 6 0 4 58  4 4~4 UIII I

1 1— 

~~~ ~‘1~ ~ ‘r14r4 ~ ~~ ‘ ~~~~~~~ ~~~~~ 64

I ~~ 0 •~~~ 16 0 • 16 16 0 16 .0 16 16 16 0 16 0 16 16 16 16 0I I  1 ‘~ Io 1610116 161 F •i~ 
~~~0 16 0 • 0 16 16 S 

r 
•

0 ~~~~*iso • 0 0 0 — 16 0 16 16 16 0 0 50 16 16 16 •$~s0 • • i

1 1
0 16 16 40 16 5 O

IlS
. 0 0 53*0  

010 
16 0 0116 16

• * 16 

~~~~~~

I

~

S* 16 16 0 16 16 0 0 fl r ~““ 0 
~~ 

0
~~~

•

101. *15I• ~~ .f. 1610 16 16 0 16 0 16 0 16 16 16 5 5

43 Ø S U S * 5 4 5 5 5 0  16 055  • 16 5 5 0 0 16 5 • 0 16 0 16 0 5

: ~~ 4- 

~ i T i  I I I— 4.) 5*•5*5  16 5 0 5 0 5 16 5 0 0 16 16 0 • S S • 5 0 5 0

2 ~~~ 
~ :t. .5~~s •~~~

a :::t: ~~:t: : :t:t:.:~~:;. :f:.: :t:f: :~:~: :!: : :2 5 0*0 5  •S0
~~~

e
~~

55  •~~~ * 5 0 5 16 •S*S5 • • 0 0 5 5 0

~~~~~~~ ~~~~ ~~ ;;~ ~~ ~~~ .1 I
t *r *

5f5 .
~~~~

5*15 n
~~~~~~

5 

~~~~ 16rT’— o
~~
s• 16 s

~~~
0 • o oiF cs o ,

5). ’ 4.) 16 5*9 1 0 0 0 05) 0  •II~II16 0 16 0 4 0  5 UII 4~I5 16
000 0 0 5 Ø S 5 1 6 0 0$ 0 005 1 6 50  1 6 4 55 ) 4 5  1 6 0 0•04 50 5* 5) 0  0 5) 0 5) 5 4  5 0 05) 0  16

51 41. . -s . -. s S .  ~~~5 5 4 5 5 S . N. h . 5 .  . . .* 5 . Ø . b*  S 4 . 4 1*  5 5 • S

~~~~~~~~~~~~~~~~~~~~~~~ :~:t: :I:t: :~i :t~: :X 0 0 0u 5) o*a s•o  05)0  •16 1 6 0 0 0 0  1 0 0 1 6 0 0  0 0*1 6 5  • 16 0 sØ e  S U
44 • I~ • 15 • 4. • I. • • • 4. • • ~ ~ 41 • • . I. • 41 • • 41 • 3. . . . S • *5 S * •

~ ~~~~~~

. 

~ ~; ~: ~; 
191; E;

51 16 16 4. 16 5 4) 45 16 4 ) 0  16 16 5 4) 14 IS 16 45 15 16 5 4) 16

(4 . I -

4)
10

U
16 At 0. 16 16 2 16 44 4) .40

5 3 -  16 .0 16 16 2 16 4) 1~ 4
9 44 4.. 455 43 (55 4) 0 4) 44 4) 14 16
2 9 5) 2  43 16 515* 16 4) 16 P1 US 45) 16 4) 444 64 0 45) 44 4%) 45 16 6. 16 50

.5 2 54 (I SIS 9 14% 454 ~ ) 4. 454 (4 ~ • P. 445 ~ 5 53 *45 4 SI I I U’ ~~ (4 4%) 16 16
~~ 

4) 1 6 4 3 4) 5 0  2 0 6 4  .0 25 16 45 91*4 16 4 5 4 4  16 45 .4 *4 i 4 VI .0 .4 16 45
9% * I 95 0 .45 16 .4. 544 44% 54% .4. 5. 45 4) 44% .4 •4 ~3. (5 8451 (4 140 (53 9% 5.4 ‘4% 4.4 *0 ~9 04 64 115 45 4) *4
45 16 5144W~~~~* 0 8 1 6  .1 * i  51 0-O w 16 p 1 9 01 64 1  4) p 0 0 4  •.~~4 .4 4* ~~ 9

8 5 . 4 4 4 4 111% .4. 41 4% IA 4.’. ~~ 90 4 - 4 5 4 3  95 95 4 - 5 ) 9 0  16 III 90 VI 0 11% 454
44 5* 51 2 44 . 444’ .4 4 .4 • 16 IS • 41.4 44 54 41 . 44 .4 . 5) .4 90 .4 .4 44 .4 .4
.4 50,4 .4 1611.4 .4 0) . .4 4) 4 .4 .4 0) 5* .4 45) 5* 45 .4 .4 .4 16

I I I
0 t 3 I ~~ w 16 4 3 I~) I.h 0. O J O t) 014 16 U I ~)I I14 4 16 16
4 0 * 1 6  16 4 4 1 6  16 1 6 0 4  4 16 4 1 6 1 6  16 16 4 44 4

435. P4 -5 . 4 4 5 4  4 0 4  16 43 16 51411*1 51 4- 4 - 4 . 4 -  0 6. 44 4 16
( 44 5 1 6 1 6 1444 )  4 34 3 0  4 4 4 1 6  4 * 4 4 4 0 1 6  1 6* 4  4 * 1 6  4 .40 4 16 4 16 0 16 16
6 . V UU O I.3U 434) 43 0 04 )0  04 0 5 ) 0*0  04)0 0 40  05 )0  0 0 4 10  16 .0 16 16

~~~‘iI S4 W ~~~ W W~~~ W 16 16 4014 414 ‘5416 16 1 6 1 6  $14 16 Id III 16 16 *5. *5 6.

r r i  r~~ + r i ~ ~~ ~~~~~~~ 

• 

~~ 
•‘. 

~~THiS I A.;r.  t :  :13  -~~~ ~~I A 1 * I Y Y  F’~A~~ 
-.  I - - • •

~ 
. -
. -

t4. 1t4 1J* ~~ i’1 P~~~g1, -~~r~ - 
I C (~ ~ L- L

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



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

-
~

- - -
~~~~~~~~

- - — -

( I I I - ( ( ( ( ( ( ( ( ( ( (

16
5.
6.
.4
0
5..
.0
16

154
5* 5

44
S

4 5 4 5 4 5 2 Z 4 5 1 4 5 4 5 4 5 Z 4 5 4 5 4 5 4 5 Z 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5 1 4 5 4 5 4 5 1 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5  * 4 5 1 4 5 4 5 ?r 2 Z Z
* 5.1 V1 C

l~~~S (3
~4’16~ 45 - ‘. -50 4.3 51 43 43 514.) (*1 43 4*1 (513 144 4. *4 4-54 5* (4 Ii 440 5*54 SI 514*54) IA 5155 4445 4* 54* 4.44 4- 55 5*44 *  II’ (.8 43 4- 54445  16 4(5 l.a 4.- 43 4.3 4(5.5- 4) 41’ 44 5* 41 44 $13 4.. 445 4.. 16 II. I41~~ 4 3 434.3 43 43 Ii’ 4 3 4 3  4 3 4 3  5. 54’ 4.. 4.. 4.. 4- 4- 4.. 4.. 3., 4 3 4 3  (3 4- 4.. 5*413 43 43 43 5. 4 4 1  l.a 44

• V ’ 5 0 W V S 5 0 5 1 4 5 I * 5 0 W~~~~1 Z Z * Z ? S ’ Z 4 5 2 * 5 1 5 1 9 0 9 0 5 1 5 1 9 0 9 0 9 0 4 5 4 5 1* 9 0 5 1 5 0 5 0  ~~~~~~~ ~~~~~~~ ~~
- . 0 0 55 00 555 50 5 53 5 0 5 0 5 0 0 5 0 0 5 5 5 5 0 0 0 5 0 1 6 5.s s . ..s .  4a 516 0 5 4 5

IS
SI,

16 16 0 44 16 16 44 160  0 16 0 5 16 44 16 16 S 5 16 5 44 5’ 16 16 16 16 16 4 U 4*  16 00  0 16 16 16 16 44 16 9% 16 16 S 16 16

4 - 4 5 4  5 1 5 4 5* 4 5 4 1 4 5 4 . 45* ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . 5 * 4 4 4 4 . 4 1 4 1 4 4 4 1 4 1 4 . 14 4 4 1 4 4 4 . s5*1 6 1 61 60 0 01 64 0 0 1 60 0 .  0 5 * 0 5 00 5 5 1 6 5 5 5140 0 0 0 4 5 5 5 1 6 5 0 4 . 1 6 05 5 0 0 0 1 6 4 . 3 1 6 1 6 4 5
0 6 .~~~~ 6.~~~~~6 . .. 5. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‘I 4- .0 .0 .044 1 6 1 6 . 0 . 0 . 0  44 .4 1644  44 .t ’O sO 16 .0 ‘0 ‘0 1 6 4 4  *0 0,0 .0 .0 44’ 16 .0 .0 .0 1644.0 .0.016 .4. sO ‘C .0 sO .016 *4. .0 .0

0 1 6 0 1’0 1 6 0 1 6 0 0 0 0 0 0 0 0 0 0 5 4  5 0 5 0 5 5 0 0500505 5  1 00 0 . 5 1 6 5 0*5 5 1 6 1 6*  In4 - C a•0.
C l .

‘ 0.0 4- 145*0541 14 9 . 9 5 1 6 9 5 1 6 9 5 9 0 9 5 9’  U - V . V I U S V I V I I A 9 1 U SV S 6 . 6 . 4-  4 - P .  45 - 4 - 4 - 4 4 9 5 1 1. 9 5 * 5 0 4 - 9 5 9 59 5 9 5 9 5  V~ 4 4 5 ) 4 4 5 )9 1 4 444. (4 P5
0’- 45

- - 4% .4 .454
41416 44. I~.4 . 4 4
4 4 5
S I.-

I
• 1 6 *~

,. .l ~~~.• 16 44. 4% 5.
CI. P 4% 4.

9 4. is’ 16 5) 16 16 16 C’ 44II 54) *45 . 0 45. 45 45 45 45 - 16 .47 (35 7 5  3’ 44 6. L 4%
9 50 4 4.. 5 1’ ~ S. P 3’ 44 5- 3’ 44’ 5. 4. 44 44 5. 44 44 44. I . .  .4 0 6. 4’- I. I. ’ 7 54 3’ 554
4- 4. 55 4% 5. 4. 5. 1’ 4 45 0 1 41- 16 43 .4 .4.4 .4.4 .4.4 .4 6. 44 l.a 45 6. 6. 0 C. 4 16

4. 3 4, 54, 4. II S . C  * 5 2 0 . 4 5 0 4 5  2 4 4 0 1 6 0 5 5 ) 0 1 6 4 5 1 6 4 1 6  1 6 0  0 5 4 0 4 4 5 1 4 - 1 6 4 5 . 1 6 0  4.) Vs
4. 4. 5. ((5 4). 16 45 40 4’ 41 I. 41. 5., 5.. 4) 4- 5.. 44. SI 4. 4. 45 3’ 45 1 45 45 4. 4. ~ 9 5— 9 4- I. 4- 44 4.. •L  44 0 44
4 5 5 4 )  0 0 1 6 0 . 2 7 4*  4 4 0 5 0 0 0 6 5 0 7 1 6 5* 0 5 0 I S I S 6 . 1 6 1 6 I S 1 6 1 6 4 4 4 1 . 4 ) 4 3 4 3 5 4 14 a 3 2 . 7 4 5 4 3 4 . . . 4 4 5 V 9 %  431 5*
.‘V - 4 % S I ’ %- 9 0 4 . 1 6 4 . 1 6 4  0 4 4 0 4- 4 . 0 . 4 04 - I ,  I# ’v ’VS4’ V’ vI V. Il Q - V ? X 4 1  •L~( 4 3 Z 4 1 I 1 Z C a ’ -V 5 0 4 1 2
4 5 1 6 4 4 4 4 4 5 5 4 3 54- 164140 . JV . J V ’ .) V T S . 4 . 4V . V5 V - If In VS V V) 4* • V ’ O 4 P 0 0 1 & C 4 1 - P V I .  1 6 * 5 . 4 4 5

( . 4 3*4 -  4 3 0 . 4 .e 4 . 5 1  *4 4  .1,, * 4., 54.3 54 • 1 6 4 0 4 4 4 0 1 6 0 1 6 1 , C 0 4 1 0  E 4 * C C  •4~~~ 1 6 5 .  16

4 . 0 4 1  T * .’ U C C 5 1 l .  . . 0 .O .0 .0 . . 4 5  4- 5 . 5 0 4 4 * 5 ’  . 0 0 0 . 4 2 9 4 8 0 7
43 0 4 . 4 5 4 . 4 - 0 1  *5( 3 1 6 3 4 1 3 9 1 4 1 0 1 4 53 1 1  4 1 I 4 4 16 1. I41 IS I III I. 4. 4 4 . 4 . 4 0 5 44 4  5 * 3 4 5 1 841 .J I.I (l I ’ . 4 3 44

4 4 6 . 1 4  ~~ 4 4 4 4 . 4 4 1 4 1 X 6 .  IS 4 . 4 . 7 4 4 4 1 Z . I . 4 . 4 . 4~~~ .i .4 . 4 5 4 . 4 1 6 4  5* 5 ) 5 4 - 4 .  .4

0
4’V

• ‘ * 45’ 45 543
9 . ( 9 . C U  0 4 * 4 4*,.45 5 4 4 5 . 5 4 ( 9 4 4  . 5 I U’ 16 14’ 5.’ I

53 454 U’ 0’ 45’ s 454 .4’ 50’ 1 16 I S I $ I 455 4’ I 0 I I p ~ 4’. J .1 45 S P 5 I I S 6. 4 5 4 5  45- a U 45. 0 454 4’ 0 * .1
44 0) 0 0’ . o” 45 ’  S I P  45’ I. 45 .144 )C  4. (54’. 4 543 r . *5 .1 0 45 0 45 45 .2 0 4 5 1 4 5 .1 I’. 4. ~. 4. 0 4. 4. 5 I. 4 . .  4 .4
41 5 4 . 4 4  44 54.4 44 .5 54 5 5’ .  1. *5. 6. 6. 4.. 45 45 41. 8~ 6. 5* 45 U. 50 Il- I 4 45 44. .44 0 4~ 4 - 0. I~ 50 (5 .4 44 SI 41 1 .4 ~ .3 14 U

• 4*. •‘.4 154.45- 4* 4- P .  I- S S • . 4 - 5 * 5 4~~~~ 5 4 5 * 4  1 6 . 5 5 4 5 4 5 4 4  I S I 4 $ I I I 5 1 1  0 0 4 4 4 5 -6. 45- ,4 I 4 1 6 5 .  I 5 4 - 4 - 0
4. .4 .5 .4 14.5.4.4 14 55 5* 54 54 16 16 16 4.. 16 .4 ‘4. 44- 444 16 S .4.4 54 44 C 55 1  54 l.a 4 .4 44 5 * 5 *  . 4 5 1  44- IS .4 5*4 5  ~~ .4 ..1 14

4 4 4 4 9 1 1 1 4 4 - 4 4 4 4 U . 8  44, 44 , 4.4 (. 4.. ’0 I.I IIS I. 5 1 1 - 1 6 5* 1 6 5 * 5 * 4 . 1 6 4 . 6 . 1 6 5 3* 5 . 4 - 4 -41 4 4 - 9 , 445 44 5 * 5 . 6 . 4 4 . 4 1 4 4 1 1 9 5 4 4 4 4
5 4 5* . 5 . 4 I S1 6 . 4 I S~~~I 5 1 . 4 5 4 5 1 4 5 4 54 4 . 4 5 1 5 1 5 1 5 1 . 5 4 5  4 5 5 0  5 0 4 5 . 45. 45. Pa 0 ) 4 5 - V - U -  5* 5 1 5* 5 4 5 . l  P I’ - 5 1 5 1 4 5 55 4 5 4 5  54

4.-

4 1 60
$ 16 1 6 4 1 6

-- 5) 4 0  16 16 16 4 4 $ U C ’ 4 1 4 1  4 4 1 6 1 6 5 )
16 4 4  SI 16 16 1 6 0 1 6 4 4 0  *0 0 0 0
*5~~~~~V s 3 1 5 5 . 5 . 1 6 4)1 6 . 4* r C u a 0 vs p  9 4 4 4 5 5 4 4 6 4 1 6 1 6 4 3 C l 4 44 i 4 3 4 5 4 5  16

~ 1 6 1 6 1 6 1 6 4 1 6 1 6 4 4 4 4 4 5 1 6 4 4 4 4 54 4 4 4 4 4 4 4 1 6 4 5S U * S f I C l P 5 ’ U  • 1 6 . 0 01 6 . . C 1 6* S .
.5 1 4 5 1 5 4  5* . 5 5 4 5 4 4 4  .4 1 6 5 1  4 4 5 5 *~~ ’ . 4 5* 5 4  .4 5 1 5*5 5  Pd 0 4 6 4 ( 9  4 3 ( 5 6 4 ( 9 ( 5  443 45. (545. (Ia

4 1 5 4 5 1 6* 1 6 4 ) L I O 6 . U O OC 0 0 5 3 S .O I) 1 5 5 5 . 0 5 S*5 4 5  ( 4 S6 . 0 1 6 5 4 . 4 ) 0 J 5 3 4 0 5 5 3 0 0 5* O S O C
• 4 5. 4 4 * 4 4 16 16 16 4 16 16 * 16 4 16 16 16 16 16 4 16 16 16 16 16 16 16 4 16 16 * 4 16 1 6 1 6 4  16 4 16 16 16 16 16 16 4 1 6 1 6

— 0 4 5 . 0 4 4 5- 6 4 ’9 ( 5 6 4 ’ 9 6 4 6 4 6 4( 9 6 4 6 4 0 4 6 4 6 4 ( 9P d t s  0 4 6 4 ’ 9 ’ 9 ( 9 6 4 0 4 I 5 4 N 6 4 ( 9 0 4 5 . 6 4 f~d 6 4 6 4 ’ 9 p~ 64 5 . 6 4 6 4 1 4 4P 5 6 4 6 4 0 4 0 -

. - i 3 I I L ~~~~ I~~~~~~~
I 1 ’ I  I

t Li 
~~ is p 4*U~~~~~~~~~~ 4f Y 11IL$f lW31J
—

~ 

~~~~~



2. 5. 1 BIJ FTP I npu t Format
The data input for BLJFTP describes the record type and the length in char-

acters of a record contained on the tSAR tape . Each run ui.ist have a Tape iden-

tifier indicating 1 for the A Tape and 2 for the H Tape run. The Print Switch

determines if an unformatted dua~ of the data base is required
. An entry of 0

indicates the dump is to be printed , 1 indicates suspend printing. A terminator

(7/8/9) nvst occur between A Tape and H Tape data decks as &IFTP is run separately

for each LSAR tape.

BUFTP A TAPE (LSAFUO3I4)
Card Column Var iable Format Justification

1 1-2 Tape identifier 12 Right

3-4 Print Switch 12 Right

2-6 1-10 Record Type AlO Left

11-20 Record Length 110 Right

7 1 Terminator(7/8/9) t¾ilti-punch Left

4,~~~. J 4  4 IS~ ~~ 4 1 4 , 11 45114 44.Iat4$.45544(44 14 5% 4511541) 4- lI l~4I~440 Oil ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
‘~~~ ~~~1~I l ]  I I I ’  L I I  1 i 1 I , 1 1 . I I I I L I I L I  L I , ,~~~1 1 l  ( 4 1 1 1  1 _l I _ l i t  I I t 3 I 4 .  I I 4  I I

Us .‘ 1 4 ~1 I I I I 4 I I ~1 1 1 I I 4 I I I I A A 1 1 1 I I I I I I I - 1 1 1 1 1 1 I _I~ 1 1 I I I _l I I I I I I I 4 1 I I I I I 1 4

~ I I I I I I I I I I 1 I I J L I I I - I I I I~ I 1 4 I I 1 1 4 1, 1 1_ I I I I I L I I I I I I I 1 1 1 4 I 4 I S I I I I 4 4

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

I - I L I I A I I 1 4 I i~’I’ i • I I I I L I I I I I I I _I I I a 1 1 _L 1. 1 1 i _L I _I I I I I I I I I I I I S I I 1 1 4 1 I_I I I

~Zt.. £ I I I I I I I 4 t th’I, I I I I I I 1 I I I 1 4 5 1 1 3 a 1 1 1 1 1 1 1 1 1 ~I I I I I I I U - I 4 1 I I 4 ‘ ‘ I I I • I I

,~ . . , ~,, ‘ I , I 1 l I I I I I I l I _ I ’ ’ • 1 ’ I I l 1 I _1 t I I L L I 1 I I 1 I I 1 _ 1 1 1 I j 1 _I I I I I 1 I , I I 1 I I I I I . I I 4 I 1 I
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L BLJFTP H TAPE (LSAPIJO8M)

Card Column Variable Format Justification

1 1-2 Tape Identifier 12 Right

3..4 Print Switch 12 Right

2-6 1.10 Record Type AlO Left

11-20 Record Length 110 Right

4 1 Terminator(7/8/9) t.tilti-punch Left
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2.5.2 EXTAPE INPUT FORMAT

Data may be input from cards or fro. a work file. The Input Source will be
3 for data input from a work file or 5 for data input through data cards. If 3
is the input source, it will be followed by a terminator (7/8/9). No other
data cards are required. If the input source is 5, data cards must be included
describing the type of run and the data to be extracted from the LSAR tapes.
EXTAPE may be run for any one or more FGC ’s or for the entire data base. The
selected FCC ’s to be run are input on Card 2, separated by comeas. If the word
ALL is input, the entire data base will be run.

Each data set must begin with a record type indicator, i.e. Hi , and end with
a data set terminator, I.e. ENDH1. (For a list of the record types , and the names,
starting positions, ending positions and formats of the data to be extracted fro m
the tSAR tapes, see Table 1).

EXTAPE Extract Data Format

Card Column Variable Format Justification
.1 1 Input Source 11 Right
2 1-10 FGC AlO Left
3 1-2 Record Type A2 Left
4-N i-S Blan k

6-10 Start Position IS Right
il-IS End Position IS Right
2 1-30 Forma t AlO Left
41-50 Variable Name AlO Left

N-sI 1 Terminator P.tilti-punch Left

-
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TABLE I. EXTAPE Data Cards for ROLAND

Subsystem to be processed • ALL
Hi

1 2 A2 Type

— 3 18 Al0 ,A6 XMPN
58 76 Al0,A9 XNME

256 259 F4 .l XLNTH
260 263 P4.1 WDTH

264 267 P4.1 HGHT

268 269 A2 LWHCD
270 275 F6.i WTU P
276 277 A2 WTCD

295 299 P5.0 IQEI

304 309 A6 SMRC

310 310 Al LSSE

311 312 F2.0 PLT

319 328 Fl0.2 UPRC

329 329 Al UPM
412 416 P5.2 XMt4~
435 437 P3.1 XP.fFDOC

438 440 F3.1 XMTDFC

441 443 P3,1 XMTDHC

444 446 F3.1 Xt.fl’DDC

447 449 F3.1 XMTDOO
450 452 P3.1 XMFDFO

453 455 P3.1 Xt.fFDHO

456 458 P3.1 XMTDDO
459 461 F3.0 TATOC

— 462 464 F3.0 TATPC

465 467 P3.0 TATHC

468 470 P3.0 TATDC

471 473 P3.0 TATOO

474 476 P3.0 TATFO
477 479 P3 .0 TAThO
480 482 F3.0 TATDO

ENDIJI

J



- - -

EXTAPE Data Cards (continued)

H9

1 2 A.2 TYPE

3 18 A1O ,A6 XMPN
19 29 A10,A1 FGC
69 73 P5.0 QPNHA
14 77 P4.0 XMFC

ENDH9
Al

1 2 A2 TYPE
3 13 AlO Al FCC

81 99 A10 ,A9 XNME
130 145 A10 ,A6 XNPN

ENDA 1

C4

1 2 A2 TYPE
3 13 A10,A1 FGC

14 20 A7 TASK
37 41 P5.2 TFR
43 47 F5.2 XI4ET(l)
48 52 P5.2 Xt~ T(1)
53 57 F5.2 XMET(l)
59 66 A8 SSC
70 74 P5.2 X*E(1)
75 79 F5.2 XI IR(2)
80 84 F5.2 Xt4iR(3)

ENDC4

n7
1 2 A2 TYPE
3 13 AlO Al FCC

is
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EXTAPE Data Cards (continued)

D7
21 36 A1O,A6 SMPN
37 37 Al XICC
38 56 A10,A9 SNI4E
57 60 P4.0 ISQPT

ENDD7

S. 

.
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2.5.3 SORT*G INPUT FORMAT

The parts number f i le  Tape 10 is sorted using the twenty character
FCC as the key and copied to Tape 11. SORTMRG data input cards are as fol-
lows starting in column 1.

Card -

1 SORT

2 FILE INPUT.TAPE1O(R) OUTPUT.TAPE11(CR)

3 FIELD ,14AJ(1,20 I DISPLAY)
4 KEY,MAJ (A ,COBOL6)
S END
6 TERM INATOg(7/8~ 9)
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2.5.4 MRGFLS.INPUT FORMAT

The single data card required for MRGFLS uses four 12 words , right
justified to exercise the option of printing any one or more of the four
data base reports. 01 indicates print and 00 indicates suspend printing .
The positions are as follows :

Card Column Report

1 1-2 Control File Report

3-4 Parts Number Report, Part 1

5-6 Parts Number Report, Part 2

7-8 Supplementary Report

2 1 Terminator(7/8/9)

• ~~~ IU~ LM~~~ 
14111 ..~~ -~ r~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ II N45I~~~ O,~~ I). fl
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2.6 Data Base Build Job Control Language

The job control language in the Data Base build is as follows:

CO~44EWrS
LIMIT (4000)
ATTACH ,OLD , PRBATEMP, ID=PR WALT ,CY-200.
REQUEST(TAPE12 J HY) SCRATCH New 7 Track A Tape
COPYBF LD, SUP)
COPYBF(OLD ,EX)
COPYSF (OLD ,MRG)
REQUEST (TAPE2O ,PE ,S,EB ,E) LIB. NO. 9 Track LSAR A Tape
BUF(PL=77777) Execute BUFTP for A Tape
UNLOAD (TAPE2O)
UNLOAD (lAPEl 2)
REQUEST(TAPEI2 ,HY) SCRATCH New 7 Track H Tape
REQUEST(TAPE2O J PE,S,EB JIE) LIB. NO. 9 track tSAR H Tape
SUP (PLz77777) Execute BUFTP for H Tape
RETURN (TAPE2O)
RETURN (TAPE6)
RETURN (BUF)

~~~~~~~~~~~~~~~~~~~~~~~ FILE NAME ,ID-NAI4E ,CYOCYCLE . Optional Input File
REQUEST (TAPE9 ,*PF) A Tape file output
REQLJEST(TAPE1 O,*PF) Unsorted H Tape file output
PILE (TAPE1O,BTzI ,R T W ,MRL~500)
FILE (lAPEl 1, BT~ I ,RT~W,P~ LoS00)
LIDSET (FILES~TAPEl 0)
EX (PL=77777) Execute EXTAPE
RETLJRN(TAPEI) inpu t of A Tape created by BUF
RETURN (TAPE2) Input of H Tape created by BLIP
RETURN (TAPE3) Optional Input File
RETURN (EX)
LDSET(FILES-TAPE 1O ,TAPE11) Tape 10 is sorted onto Tape 11
SORThRG Execute SORTMRG
RETURN (lAPEl 0)
REQU EST (TAPE2O ,*PF)
LDSET(FILES~TAPEl1) Sorted H Tape
P.~ G(PL*77777) Execute MRGFLS
ATTACH J A ,PRLSAR,ID=PRTACRAC ,CYS3. A = Old ROLOG Data Base File
PURGE (A)
RETURN (A)

S. CATALOG ,TAPE2O,PRLSAR,ID=PRTACRAC ,CY—003. New ROLOG Data Base File
EX1T(LJ)
RETURN(TAPE11) Sorted H Tape file
RETURN (TAPE9) A Tape f i le
RETURN (MRG)
REWIND ,TAPE31,TAPE32 ,TAPE33,TAPE34. Tabular Report Tapes
COPYCF(TAPE31,00TPUT) Control File
COPYCF (TAPE32 ,OUTPUT ) Part No. Report , Part 1
COPYCF (TAPE33 II OIJTPUT ) Part No. Report , Part 2
COPYCF (TAPE34 ,OUTPUT) Supplementary Report
EXIT .

18 
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Data Build Job Control Language (continued)

DMP(1000000)
COPYCF (TAPE3I ,OUTPUT)
COPYCF (TAPE 32 ,OUTPUT)
COPYCF (TAPEJ3 ,OUTPUT)
COPYCF (TAPE 34 ,OUTPUT)
7/8/9
BUFTP DATA A Tape
7/8/9
BLWTP DATA H Tape
7/8/9
EXTAPE DATA
7/8/9
SORT*G DATA
7/8/9

~*1GFLS DATA
7/ 8 1 9
b/7/8/9

• Eliminate the ATTACH of Tape 3, the optional input f ile , from the job control
stream if data for EXTAPE is being put in through cards

__ ~

~-



3.0 ROLOG DATA BASE UPDATE

To permit correction of data errors detected in the tSAR data, and to allow
for testing alternatives, a means of updating the ROLOG data base is required.

Two distinct computer routines and the CX supplied software routine, SORT~~G ,
run as one program comprise the ROLOG data base update. A flow diagram of the

Update Program is shown in Figure 6 and is described in the following paragraphs.

3.1 Main Update (MAINtJD)

The MAINUD routine utilizes input data cards to build two transaction files

with which to update the data base. The file assignments referenced in Update
job control language, paragraph 3.5, are as follows :
Tape S Card reader
Tape 6 Printer

Tape 14 DIM transaction file - Output

Tape 15 RVRM transaction file - Output

Tape 14 contains Delete , Insert or Modify transaction codes as they will only
be performed against a single FGC record in the data base. Tape 15 contains

Replace-Value and Replace-Multiply transaction codes, as this data is used to

update all records in the data base. MAINUD prints a transaction file and a

transaction listing with any associated error messages.

3.2 Sort of DIM file (SORTMRG)

The CX supplied program SORTMRG, sorts the DIM transaction file created
— by MAINUD into FCC order. Data cards are input to describe the sort which uses

the FCC as the primary key and the transaction code as the secondary key . The
sorted transaction file produced by SORTMRG is Tape 16.

3.3 Iip4ate Data Base (UPDB)

UPDB utilizes the ROLOG Date Base File as the master file and the two trans-

action files created by MAINUD as secondary files to produce the updated data
base. The transaction files are bumped against the master file to delete, in-

sert, or modify individual records and to replace data in all data base records.
The UPDS file assignments referenced in Update job control language, paragraph
3.5 are as follows:

20
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Tape 5 Card Reader
Tape 6 Printer

Tape 15 RVRM Transaction File - Input
Tape 16 Sorted DIM Transaction File - Input

Tape 17 Updated ROLOG Data Base - Output
Tape 20 ROLOG Data Base Master - Input

UPDB Produces four tabular report output files described as follows:

Tape 31 Control File Report lists task and support equipment

for each FCC.

Tape 32 Part No. Report, Part 1 contains dimension and we ight
data , quantity installed, unit price, washout rate ,
essentiality, and source maintenance and recoverability

code.

Tape 33 Part No. Report, Part 2 contains the maintenance task
distribution, repair turnaround time, and the mainten-
ance factor.

Tape 34 Supplementary Report lists part number name, generic
code and miscellaneous data.

— One data card input is required . The card input switch permits optional print-

ing of any one or iw~re of the four dat a base reports. Examples of each report
are illustrated in Figures 2 thru 5.

3.4 Data Base Update Input Formats

As the data base update program is comprised of two independent programs
and the CX SORTMRG program , separators must occur between data decks pertain-

ing to different routines. The separater, a multi-punch 7/8/9, iS herein re-

ferred to as a terminator .

3.4 .1 MAINUD Input FORMAT

Data card s are used in MAINUD to build the DIM and RV-RM transaction files.

The data cards contain the transaction code, the FCC where needed , field numbers

of the values to be chan ged , the new value and a field code as applicable.

Transaction keys used in MAINLJD are as follows :
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D DELETE To delete an entire record (FGC)

I INSERT To insert a new record into the f i le
N MODIFY To change value of a field on an existing record . Currently,

this key can only be used on fields 2 through 46.

RN REPLACE VALUE To change the value in a field by applying a fixed mul t i -
BY I4JLTIPLICA- plier to all records in the file.

TION
RV REPLACE WITH A To replace the current value of the field , on al l  record s ,

FIXED VALUE w i th  a fixed value .
If the transaction code is 1 and tasks and equipment are to be inserted ,

a card w ith a f ield code in columa one must i~~ediately precede each task and/or

equipment. The field code for a task is I and for equipment is B . The KM or
RV keys allow the user the option of replacing all values in the field with a

fixed value or of replacing the value only if it is a specific value (ie: re-

placing only blank filled fields with a default value). Field location of each

data base variable is shown in Table II. Data cards for MAINUL) are prepared as

fo l l ows:

Card Column Variable Format Remarks

1 1-2 Transaction Key A2

11-30 FGC A1O ,Al Blank if transaction key KM or RV
. 1-10 Field Numbers Separate multiple fields with commas

11-80 Value Separate values with commas. If  trans-

action key = KM or RV , the f irst value
is the new value or multiplier and the
second, if present , is the only value

to be replaced (limit one field per

card for RN or RV)
N 1-1 0 Field Code Al T if preceding task input and E if

preceding equipment input . New card
for each task and equipment being
inserted .

N+L 1 Terminator
(7/8/9)

23
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NOTE : if transaction code U only card 1 is required . Card N is required- only if transaction code I and task or equipment are being Inserted . The

only output of MA1NUD is a transac t ion f i l e  and a transac tion li s ti ng ~ith

any associated error messages.

DELETE

J. ~~~ e -, .1 ~~~~~~~~~~~~~~~~~~~~~~~ 1. Pts~~aww ~~ si~~sj, ~~ s ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ *M~ •i l&•~ t~• ~~ -~~~~PI II

4A_ I L. 1 1 1  I 1 1 ~~~~~ .2l&.~~~~ L~~~~kA - A 1 1 1 1 1 1 1 1 1 1  I 1 j j l I 1 I I l j  I l l  I i 1 .~~ i I l I l l I l l I l l  1 1 1 1 1  1 1 , 1 ,

1.1.1 I I  1 1 1 1 1 1  I L L  I I  1 1  I I I I  I I I  I I I  I I l i l t ,  I I I I  I I I  I I 1 1 _il I I I  I I I I  I _ j i l l  I I I I I  I I  I I I

INSERT

.~L’I’ .~ •i ~~~~~~~~~~~~ ~J”• Ii ~~~~~~~~ II ~II,t i) 1’ N N4~I~lI ~S )S_)I )I~M~Il,))~ ~~~~~~~ •~ •~ • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ kSfI~~IS.l, II e lk .  el 14*4 1 •* .. 14

- t__ J I I I I I I ~~~~I4 •Il~~• I I I - I I I I I I I I - I I I~~I I LL  I I I 1 1 I I I I I I I I I I 1 1 I 1 1 1 1 1 I 1_I 1 I I I I I A

~ I I I A _~~~~ IjIa I3L~~~ ft I I I - I I I  I I I I I I I ~
_1 I I I 1 1 1 I I I I I i__I I I I I I I_I. - A 1 I I I _k I I I I & -

li _ , _  L ’ l ~~~~IL 1~~~1~~1IINA~~~ E A I i I , I t l I  I I l 1 l 1 1 I II I l l L 1 1 l l I I I I I 1 I l I I 1 I 1I j 1 t A ~~~~~~ ! I

1 1  L 1 1 1’ I t  I A I • 1 1 1 1 1 1 1 1  I! A l  L I I I !  I I I  I: I A _I l  1 1 1 1 1 1 1  1 1 1 1 1 11 1 1 1  I L I I___I_ L A.J .J

I Lt~t t I Z X i  - - I I I I I I I - I _1_ I I I I I I I I I_ I A I I I I I I I A I I A A I I I - A LL..L.1L
I L I  I_ I •

~~~~~JL I I I I I I  I I I A 1 1  1 I L I  I I I L I I I I _i L  I I A I I - I I I A L  I I - I I I_.~~~~ j

• _~ _ Lt  L I I I  - I I t  I I  - I I I I L I  1 1 1 1 1  L I I  I I  A l  I I I I  1 1 1 1 1 1  I _I l  L I I  I L l  I I  - I L_t i  A .
- IJ L.21_IIf% A I - I I I 1 I J  I l _ A _ I_ I._ j _ j_j _ 1 L. j_ I I I I I I I I  _I_ ! i 1 1  1 1 1 1 1 1  I~~ I_ L - I I I !  A

~~~~~~~ _L _ A- .P~. 4f t T1 ~~~~ I ~ I I I I I I I - I I I I I A A I_ _ i_I _i I I I- I I I I I I I I I I I- I I I _L I LI 1 ~I I__I I
[ Il l I l l  1 I I I  I~~I 1 1 1 1 1 1 1  I I I I  I I  I I _ ! . A _ _ L A L I  A_ I ll  I A  1 1 1 1  I 1 1  I IL L I _ I l  I 1_L_I_.. .j_.

ri A _ I L ILlAJi1IIIuI. I - 1 1 I LI I I I_A I I I I_J I A I_ I I I I t I I I I I I _A I I A _I_I I_ _Il I 1 A _  I I I A A __I t A

1 1 1 1  1a1 IPW4IR17I~~~~ _~~~~ I 1 1 1 1 1 1 1 1 1 1 1  1 1 1 1 1  I I [ 1 &  A I I & I j j I I  A I I __A I I I I IL I I I. L  A l

I_ I A  I I I I I I I I 1 I I •  I I  I l l I ll I l l  1 1 1 1  I l A l il l I l  I k I L l  I Iii II t I 1 I I _I I L L I _ I I 1  I I

fbt)I)IFY

I . t. P[4 l,l tI~ ~~IIII$ P4 I_ ~IØ9-~~ ~A *4 N I P~~• 0 lU ll •Illale•ICONIIIIUIII.o•IL4I ~ A • .~~ø• •~ 0Il
~
l0,I !lPI

~ ,4eItlU i’ is •~

. 1  • & LL. I I  ~~ 5i& 4A1Ai _i _ I I I  1 1 1 1 _ I_ I l l  I I I I L I I I I I I L I  I I I I I~~I I I [ J I I I I L I I L I L I I  I L L 1 i_J

- I - — i...L_J~...J I A ~~~~ItL _i I _ I I _I - — I I I I I I I I I k A I I _t !_ I I I 1 1 A_ I I I A I I A I I I 1 1 1 1 I - 1 1 1 1 L_I I 1 1 1 1 J___ LJ

~~~~~~~~~~~~~~~~~~ II. A ,LIII
~~
!,# . ~~~~

I II I I I I 1 1 1 1 1 _I I I I I I _I I 1 1 1 1 1 1 1 1 1 1 1 I I  I A I & I 1 1 I I I I • A_ L I

1uF- ~ 3~~41 .  - ~~~~~~~~~ l~~~~I1
I_ -1I~~~~I ~ I & t_ I__~__ t _I & L I  L_I I t I i n I i I 1 _I I j  j~_1 i I I I I A I I I_ I__I_A I I I I I 1 I_J

A_ _I_ I I - I - I A 11 I__ A_ I  I I I A  1 Ii 1 • I II 1 1 1 1 A I I~~ I 1_A I & I I L_i_ I__A I I I I I I I I—I _IA _ A

• I I 1 L I L_ - — 1 1 - - I 1 1 1 1 -t 1. 1 1_ 1_ L I _L I I_ i I I 1 1 I I I I I I I I I I 1 1 1 I __A 1 1 1 - I I A I I I I I I 1_ _ I~ 1 1

RE PLACE VAUJ E - REPLACE P4fl:r1PL~
• •~ ~~~~~ II •,,,I ii .e i, 111110 0 It 0,11-is NIl N.Il ~ft N Illi Ilj$k lSIlliN ~N1N(IqA ...4*14*., ...

~~~
.. .P~~~~~ l0,l(IpIM*4jI514$’ N~5~~eNeI is st eed 5lU51 SS NIl 11 .1

~d6• 
1 1 1 1 1 1 1 1 !  11 1 1  I I  A l l  1 1 1 11 1 1  1 1 1_ I__I 1 1 1 1 1 1 1  A I I I  1 1 1 1  L I I I  Ill_A_ Il I I I I I L I I I I IL J

7~~~ - I I I  11 _
~i1e1Z1__ 1 1 .  I I  I I I I I I I__I I I A I I I I  I 1 1 1 1 1 1 1  1 1 1 _ I _I l  I I I  l I l A !  L I I  l I l A _ _I I_I_ !_~~.J_.1__ 1 I

~~~~~
I L ( _ I 1  1 1 1 1 1  I I I I I I I I I - I I  I I  I I I  I I I I I I I I I I I I I I  I _li. I_ I IL 1 I  I I I I  I I I  - I II

I I I - .ifi.f~
_ i i i I - I 1 1 1 1 I 1 1 I 1 1 1 1 1 1 I 1 1 1 I I I I I I I I I_I I I I I I I I I I I I A__ I__I _ _ A  I 1_ L_ L _J__l .1

1 1 1 1 - 1  1~~~~~~I 1 I  - - • I I l_ I  1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1  A I _11 t I l l  1 . 1 1 1 1 1  l I l A  I I I

24
1’A!~~ t~ ~ t-:1 ~~ — A ~~1?\ V~ &C?l( ’”~~~~

r * ~~~r~~~~ P1I,.I A - ~ tI’. W •l~C ......



TABLE II tI~~~ ster Data Base Layout

Variable Wor,j ~~ab.r of 
A

Field N ame - Mu b.r Words Format - 
Source

1 FGC 1 4 2 2 A10 .A1 Al or ~~
2 XI’IPN 3,4 2 A 10 ,A~ Al or H9

1 
XN~~ 5 ,6 2 A10 A9 Al or H9

4 ILNGTH 7 1 110 Calc .
- 

. 
5 DATE 8 1 AlO Caic.
6 FILLER 9 1
7 GNRC 10 1 AS Card
8 XISQ 11 1 Al Card
9 H-B IDENT. 12 1 A3 CaIc.

10 FILLER 13 I
11 

- 
FILLER 14 1 i

12 : FILLER 15 1

13 FILLER 16 1
14 : xL.~iri~ 17 1 F4.1 Hi

15 WDTII I 18 1 P4.1 Hi

16 I HGHT 19 1 F4 . l  Hi

• 17 VOL.P 20 • I F5.2 Caic.

18 
- 

WhiP 21 1 F6.2 lii

19 WTP 22 
- 

1 F6.2 Ca ic.

20 QEI 23 1 P5.0 Hi

21 SMRC 24 • 1 Ab Hi

22 
: 

ESSE 25 1 P 2 .0  Hi

• 
23 RPS 26 1 Al Hi

2.1 PLT 27 1 P3.0 Hi

2S 
- 

UPRC 28 - 1 1:10.2 I Hi
26 UPM 29 1 Al Hi

27 XM~~ 30 1 P5.2 Hi

28 XMFD(1 ,1) 31 1 P 3 .2  Hi

29 XMTD(2,l)  I 32 1 P3 .2 Hi

30 XI4TD(3,l)  33 1 P 3 .2  Hi

31 x~rrD(4,1) I 
1 F3.2 Ill

I I 
_ _ _ _ _  ________
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TABLE II  Master Data Base Layout (Continued)

Variable Word Number of —_ 
___________ ___________

Field Name Number Words Forma t Source —
32 XMTD( 1 ,2) 35 1 P3 .2 Hi
33 XMTD(2 ,2) 36 1 F3.2 Hi

34 XMTD (3 ,2) 37 1 F3.2 Hi

35 XMTD (4 ,2) 38 1 F3.2 Hi
36 TAT(1,l) 39 1 F4.0 Hi

37 TAT(2,1) 40 1 P4.0 I-li

38 TAT(3 ,1) 41 1 F4 .0 Hi
39 TAT (4 ,i) 42 1 F4.0 Hi

40 TAT (i ,2) 43 1 F4.0 Hi

41 TAT(2 ,2) 44 1 F4.Q HI

42 TAT (3,2) 45 1 F4.0 Hi

43 TAT (4 ,2) 46 1 F4.0 Hi

44 QPNHA 47 1 P5.0 H9

45 XMF C 48 1 F4.0 H9

46 XMFAC 49 1 F4.O Caic.
47 ITASK 50 1 110 Calc .
48 TASK Si 1 A7 C4
49 TFR 52 1 P5 .2 C4
50 XMET 53 1 F5.2 C4

51 SSC 54 1 A8 C4
52 XMHR 55 1 F6,2 C4

53 IEQUIP 56 1 110 Calc.
54 SMPN 57 ,58 2 Ai0,A6 D7
55 XICC 59 1 Al D7
56 SNMH 60,61 2 A10,A9 D7
57 SQPT 62 1 F5.0 D7
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3.4 .2  SORT?4RG INPUT FORMAT
The primary sort key is the twenty character FGC . The secondary sort

key is the one character transaction cod.. SORT14~G data input cards are as

follows starting in column 1.

Card -

1 SORT
2 FILE,INpu’r~TApEi4 (R) ,OUTPUTaTAPE16(CR)
3 FIELD,FGC(1,20,DISPLAy)
4 FIELD ,ACT(31,l ,DISPLAY)
S KEY ,FGC (A 1 COBOL6)
6 KEY,ACT (A ,COBOL6)
7 END
8 TERMINATOR (7/8/9)

I - , I I I l~ ~~ 
1 1 I 1 I I I I? IIIIeIII .I5 ~IP~I SAI I II IlIlI.l)-94-fl N~IIISI, IS- N II NflslqW.le~lS1slUss~...l ...44 .4D~~~. lU,e~$N I4~I eISI’Il ~IU~I1~NIe,4$S4 $41sIslj44.S~~~lIAn

1 1 1 1 1 1 1 1 1 1 1 1 1 -  ‘ 1 1 1 1 1 1 1 * 1 1 1 1 1 1 1 1 1 1 1 1 1  A l  I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  i l l  1 1 1 1 1

j j 4~C1 LTIMPlM TI.I7I4I PI1ItI ~~~~~~ )!I~~I.4 TIPIMTI,,7IAI LA4A (~~[III)I I I I I I I I I I I I I I I I I I I I • 1 1 1  I I I I I I I I I__I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ IbI FLSIP.LA.411’I)I I I I I I • I I  1 1 I I I I I I I I I I I I I I I  I I I I I I I I 1_I I I I • I I I I I I I I I

r,t L&JbI1I4.eIT f~.3Itt~~LEI,lt~_TIS$ P.IIAIYl)I I I I I I I I I L A _ I  I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I_I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I • • I • I I I I I  I I I I I I  I I I I I I I  I I I I I I I I I I I I I  I I  I L I  I I I I I I I I I I I i__A

~~~•%I I A I f~I7I~~LI~ I 1)RO L h i) i  t - I I I I I I I I I I I_J_ I I I I I I I I I I I I I I I I I _I I I I I I I I I I I I I I I I I A I I

I I  I I I_ lI  I A l  - I I I 1 0 I I  l i i i  I I  I I I I I  I I  I 1 1 1 1 1 1 1  I I I I I  I I I I  I I  . 1 1 1  Ii I I 1 ~~~~~I I I I  I_ _I
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1 _A _ I I 1 . 1 1  I I  I I  I I I  I i  I I I  1 1 1 1  I A _ I A  I I  I I I I I I I  I I I I I l l S  , I I I  I I  I I I I  I I  I I  l O S  I I I  I I

3.4.3 UPDB INPUT FORMAT
The single data card required for UPDB uses four 12 words1 right justi-

fied , to exercise the option of printing any one or more of the four data base

reports. 01 indicates print and 00 indicates suspend printing . The positions

are as follows.

Card Column Report

1 1- 2 Control File Report

3-4 Parts Number Report, Part I
5-6 Parts number Report, Part 2

7-8 Supplementary Report

2 1 Terminator (7/8/9).

~~~~~ I • l!•I PI,5, ,0 11 1I 10NII$b0~IPt0 !0 IS NI*UN1I N~l~ IS-0 lU1$ 0j*lUINi~~ WIlU~~~~~~IlalA5I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- 

JO_~~~~~
J,

~~~
h I  1 , 1 1 1 1 1 1 1  - A 1 1 1 * 1 1 1 1 5  I I I I I I I I I I I  I A  1 1 1 1 1 1 1 1  I I I  1 1 1 1 1 1 1 1 1 1 1 1 1  1 1 1 1 _ k

_ _ • •  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ’  I I  I I I  1 1 1 1 1  1 1 1 1 1  1 1 1 1 1 1 1 1 1 1 1  1 1 1 1  1 1 1 1 1 1 1  1 1 1 1 1 1  I I I I I A _ I __l_ _
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3.5 Data Base Update Job Control Language
Comments

LIMIT (4000)
ATTACH (OBIN , PRBATEMP,ID~PRWALT ,CY-200)
COPYBF (OBIN ,BUFTP)
COPYBF (OBIN,EX)
COPYBF (OBJN,VIIWFLS)
COPYBF (OBIN,MAINUD)
COPYBF (OBIN ,UPDB)
F1LE (TAPEI4 ,BT~1,RT~W,MRLa1000) Unsorted DIM transaction file
F1LE (TAPE16 ,BTN1,RTRW ,MRLIS1000)
LDSET (F I LES~TAPE 14)
MA1NUD(PL=77777) Execute MAINUD
REWIND (TAPE 14)
LDSET (Fl LES=TAPE 14/TAPE 16)
SORTMRG Execute SORTMRG
REW 1ND ,TAPE16. SORTED DIM transaction file
REQUEST (TAPE17 PF)
ATrACH(TAPE2O ,PRLSAR ,IDZPRTACRAC ,CY_003 . Old Data Base File
LDSET(F1LESaTAPE16)
UPDB(PL z77777) Execute UPDB : 1
PURGE I TAPE2O . PURGE Old Master Data Base
RETURN ,TAPE2O.
CATALOG,TAPE17,PRLSAR ,IDN PRTACRAC,CYISOO3. Updated Data Base
REWIND (TAPE3I,TAPE32,TAPE33,TAPE34) Four Data Base Reports
COPYCY (TAPE31 IIOUTPUT) Control Pile Files
COPYCY(TAPE32,OUTPUT) Part No. File, Part 1
COPYCF (TAPE33,OUTPIJT) Part No. File, Part 2
COPYCF (TAPE34 ,OUTPUT) Supplementary Report
EXIT.
DMP (100000)
COPYCF (TAPE3I ,OUTPUT)
COPYCF (TAPE32 ,OUTPUT)
COPYCF (TAPE33,OUTPUT)
COPYCF (TAPE34 ,OUTPUT)
7/8/9
MA DJUD DATA
7/8/9
SORT
F1LE,INPUT*TAPE14(R) ,OUTPUTSTAPE16(CR) -

FIELD,FGC(1 ,20,DISPLAY)
FIELD ,ACT(31 ,1 ,DISPLAY)
KEY ,FGC (A COBOL6)
KEY ,ACT (A,COBOL6)
END
7/8/9
UPDB DATA
7/8/9
6/7/8/9
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4.0 ROLAND LOGISTICS PROGRAM

Th. ROLOG program utilizes the ROLOG data base and data input to perform
logistic support effectiveness calculations on the ROLAND weapon system to evalu-
ate cost and effectiveness of that system. It simulates a given logistic
scenario and analyzes the problems of sparing 4 stocking, availability and main-

tenance. The results of these calculations are printed in tabular reports or
written to work files for further manipulation by the SEU program and the GRAPH
routine. Refer to Figure 7 for a view of the ROLOG flow diagram. The tape
assignments used in ROLOG are as follows:

Tape 1 OAV - Output

Tape 2 Maintenance Manhours by FCC - Output
Tape 3 Maintenance Manhours by Skill Code - Output
Tape 4 Plots File - Output

Tape S Card Reader

Tape 6 Printer

Tape 7 Support Equipment File (unsorted) - Output
Tape 8 Provisioning - Output

Tape 9 New Data Base Spinoff - Output - Input
Tape 10 Support Equipment File (sorted) - Output

Tape 15 Logistic Life Cycle Cost File - Output

Tape 16 Provisioning Item File (unsorted) - Output

Tape 17 Provisioning Item File (sorted) - Output

Tape 20 ROLOG Data Base - Input

4.1 ROLOG Reports
ROLOG produces five tabular reports described as follows :
Operational Availability A Output No. 1

Output number 1 reflects the fraction of total time that the system is

operating or is ready for immediate operation on demand . One line is used for

each subsystem to permit the user to determine those subsystems having the major
impact on the overall system availability. For the fire unit (PU) the last two

lines reflect th, f ire unit availability and the ROLAND availability. For other
systems (missile 4 FMFS, OPTE , etc.) the last line gives the availability of the
system being analyzed. The columns of the output give the following data :
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Column 1 Functional Group code of system/subsystem
2 Nomenclature of system/subsystem

3 Availability of CONUS systems
4 Availability of Overseas deployed systems
S Weighted worldwide availability - which is the total downtime, main-

toniutce and logistic, divided by total time.
6 Inherent worldwide availability which is the downtime designed into

the system and is a function of mean time between failure and the mean
time to repair.

7 Achieved worldwide availability adds to the inherent availability the

downtime associated with preventive maintenance action.
A sample of output number 1 is shown in Figure 8.

Annua l Maintenance Manhours by Equipment Output No. 2
Output number 2 is a summation of the active maintenance manhours for one

year for one maintenance point of each level. One line is devoted to each sub-
system with the last line containing the summation at the system level . The

col umn assignments are as follows:
Column 1 Functional group code of system/subsystem

2 Nomenclature of system/subsystem

3 Annual manhours for one Orgn in CONUS
4 Annual manhours for one DSU in CONUS
S Annual manhours for one GSU in CONUS
6 Annual manhours for one Depot in CONUS
‘ Annual manhours for one Orgn Overseas
8 Annual manhours for one DSU Overseas

9 Annual manhours for one GSLJ Overseas
10 Annual manhours for one Depot Overseas

A sample of output number 2 is shown in Figure 9.

Annua l Maintenance Manhours by SSC J Output No. 3

A separate output number 3 is printed for each system or subsystem being

analyzed and reflects the annual active maintenance manhours required by skill

specialty code , at one of each level maintenance point. As currently coded ,

each skill specialty code authorized by the MTEL is input and the hours of

31



— - -~~~~~

active maintenance time required of each is summed . The column assignments for

output number 3 are as follows :
Column 1 Skill specialty code (SSC)

2 Manhours for one Orgn in CONUS
3 Manhours for one DSU in COMJS
4 Manhours for one GSU in CONUS

S Manhours for one Depot in CONUS
6 Manhours for one Orgn Overseas

7 Manhours for one DSU Overseas

8 Manhours for one GSU Overseas

9 Manhours for one Depot Ove:seas

A sample of output number 3 is shown in Figure 10.

Spares Provisioning List, Output No. 4

The Spares Provisioning List uses two lines for each part computed for

stockage by ROLOG. The parts are sorted in generation breakdown sequence

(FGC) to permit costs to be allocated against the specific subsystems. The

total quantity of parts required for all applications is shown each time the

part appears in a next higher assembly but the cost shown reflects only that
portion of the cost allocated against the specific application . The column

assignments are as follows :

Column 1 Functional group code

2 line 1 nomenclature

line 2 part number

3 Generic code

4 International Interchangeability flag
$ Repairable status (repair or throwaway)

6 Essentiality code

7 Quantity per next higher assembly

8 line 1 Quantity per Orgn in CONUS

line 2 Quantity per Orgn Overseas

9 line 1 Cost per Orgn in CONUS
line 2 Cost per Orgn Overseas

10 line 1 Quantity per DSU in CONUS
line 2 Quantity per DSU Overseas
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Column 11 line 1 Cost p.r OSU in COMJS

line 2 Cost per DSU Ovsrseas
12 line 1 Quantity p.r GSU in CONLJS

line 2 Quantity per GSU Overseas
13 line 1 - Cost p.r GSU in CONUS

line 2 Cost per GSU Overseas
14 line 1 Quantity per Depot in COMJS

line 2 Quantity p.r Depot Overseas

iS line 1 Cost per Depot in CONUS
line 2 Cost per Depot Overseas

16 Annual replenishment quantity

17 Annual replenishment cost

A sa~~le spares provisioning list is shown in Figure 11.

Spares Provisioning Sa’~~~ry, Ouput No. S

The Summary Spares Provisioning Report sums the cost, ~~ight, volume and
number of line items reflected on the provisioning list . The first four elements
of the sua ry are:

Cost

Weight

Volume
Number of line items

Each of these elements require two lines of output ; the top line contains CONLJS
values and the second reflects the values for overseas deployment. Column assign-
ments are:

Column 1 FGC
2 Element (cost, weight , etc.)

3 Values for one organization

4 Values for one DSU

S Values for one GSU

6 Values for one Depot

The last two lines of output data reflect the replacement of washouts required
during the demand development period (a part of initial provisioning) and the

recurring annual replenishments required throughout the remainder of the life
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cycle. Column assignments for these two lines are:

Column 1 FGC
2 Element (initial washouts, annual replenishments)

3 Cost
4 Weight

5 Volume

6 Number of line items
A sample of the provisioning sum~~ry is shown in Figure 12.

Logistic Life Cycle Cost Report No. 5

This report segregates cost by investment, and by operation and support.
Investment costs are broken down into initial spares and repair parts, 1st
destination transportation costs, 2nd destination transportation costs, the cost
of initially entering an item in the Federal supply system and the cost of main-
taining an item in the supply system. Operating and support costs are ten year

projected costs broken down into replenishment spares costs, transportation of
replenishment spares, hands on maintenance labor costs, costs of maintaining
an item in the supply system, and depot labor costs. The last two lines of
the report contain the Budgetary Funding Profile which depicts lead times and
appropriations for replenishinents . A sample of the Life Cycle Cost report is
shown in Figure 13.

In addition, ROLOG reports erroneous data in a record by printing out the
FGC and any associated error messages , i.e. an incorrect skill specialty code.

4.2 ROLOG Produced Files

ROLOG produces two work files for use with the Support Equipment Program
(SEU) and the Graphics Program (GRAPH) . Also , a new data base may be produ ed
by ROLOG at user discretion.

SUPPORT EQUIPMENT UTILIZATION File
The SEU file, Tape 7 , contains data evolved from ROLOG which gives the annual

support equipment usage based upon mean elapsed time for the maintenance task in

question. Tape 7 is sorted by the CX supplied routine, SORTWG, into FGC and
part number order. The sorted SEU file, Tape 10, is catalogued for later use

by the SEU program, a stand alone program responsible for the support equipment

report. Refer to paragraph 5.0 for further information on the SEU program. A

sample SEU report is shown in Figure 15.
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Graphic Program File

ROLOG performs sensitivity per user request. The user is able to sensitize

on any value by supplying the word location of the valu. to be sensitized and
the four multipliers to be applied. This sets up a condition whereby ROLOG is

run five times, once for a baseline calculation, and once for each of the four
sensitivity multipliers. The variations of the sensitive variable and its cor-
responding life cycle cost and availability are stored on Tape 4, the PWFS
file. Tape 4 is used by the graphics program (GRAPH) to plot sensitivity in

graphic format. A sample GRAPH report is shown in Figure 16. Refer to 6.0

for further information on the GRAPH program.

*)dified Data Base File

If the ROLOG Data Base needs modifications , they may be made during a
ROLOG run and a new Data Base catalogued. Tape 9 contains the modified data

base. For further information on the use of and means of implementing this
modification refer to paragraph 4.4.

4 .3 ROLOG Input Format

Desi gned to provide the user with a flexible and accurate assessment of
the impact of varying logistic parameters, ROLOG utilizes the ROLOG Data Base
file and data cards. The data cards provide ROLOG ’s versatility, enabling the
user to make corrections to and save the Data Base, alter the values of variables,

consider the options of printing various reports and sensitizing on a particular
value. The Title card in the data deck sets up the conditions of a particular

run. It gives the run description and sets a series of switches which determine
whether all or part of the ROLOG Data Base is to be used, whether modifications

to the Data Base will be made, and whether skill specialty codes need to be up-
dated . At user discretion, a single value may be temporarily modified for a

specific scenario by using the LOC, VAL , GNRC codes or the Data Base may be
modified permanently and saved by setting ISWTCH and supplying the changes to
be made.

The Namelist Constants are a list of variables whose values may be changed

through data cards to reflect a particular scenario. ROLOG is designed specifically
for the US ROLAND weapon system which utilizes a four maintenance level support

structure and two geographic area deployments. To simplify the input array
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description for Level of Maintenance and Geographic Area Depbyaent , the sub-
scripts I and J are used throughout the program. I and J are defined as
follows :

Level of Maintenance (I)

I - 1 Organization (Battery)

I 2 Direct Support Unit (DSU)

I - 3 General Support Unit (GSU )

I B 4 Depot

Geographic Area Deployment (J)

J a ~ CONUS
J - 2 Overseas (U. S. Army Europe)
All cost variables in the Naaielist are values in dollars unless otherwise

specified. Percentage factors used ~n Namelist nist be converted toa fraction

by dividing by one hundred (10% 
4~~~~~~

. = .1). The following Namelist Constants
are input through data cards:

CML I Cost per year of maintaining a line item in the supply system. Current
code - 1295.

CPNLI Cost of entering a line item into the Federal supply system. Current

code - 2070.

IPR Print switch to inhibit printing of undesired subsystem reports. All

subsystem reports will be printed unless the value one (1) is input to
shut off the print on a particular report. The Provisioning Item List

may be sorted and printed in part number sequence. Inserting the value

two (2) in the fourth element of the IPR array sets the switch to print

a sorted Provisioning Item Report. The positions of the reports in

the IPR array are as follows.

1. Operational Availability 
- 

0
2. Maintenance Manhours by Equipment 0
3. Maintenance Manhours by Skill Specialty Code 0
4. Provisioning List 0
5. Provisioning Suamary 0

ISE The word location in the data base of the value on which sensitivity is

to be performed. Sensitivity may be performed on any word location less
than 50 or greater than 5000. Refer to Table III for the list of ROLOG
variables and their word locations.
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OST Order -Ship-Time is time in days required to obtain rssupply from the next
higher level of supply point. OST will vary from commodity to commodity

and from year to year.
Current value: .25 2,7,21 .25,2,7,42
Array Size - I J

PAY Hourly labor rate for maintenance manhours.
Current code: 9.313,19.

Array Size - J
PAYD Hourly labor rate for maintenance manhours at the Depot level in dollars.

Current code - 19.

PLCB The unit learning curve factor (90% • 9) for BAG subsystems.

PLCH The cuwlative average learning curve factor for HAC subsystems.

PNLI Factor representing that percentage of all line items that are new.

Current code - .17

PRF Productivity Factor is input to compensate for leave, sick, military

duties, etc., for intenance personnel and will vary by operational
scenario and geographic location.
Current value: .5, .5

Array size: J

PSO Probability of Stockout is acceptable probability of a repair part

being out of stock when needed. .

Current value. .20, .20, .20, .l5,.1S, .1S, .l5,. 15

Ar-ray size: I,J

QM ~.aantity of Maintenance Points (ORG , DSU, GSU, DEPOT) per deployment

area.

Current value: Classified.

Array Size: I,J

QS The quantity- of system requiring maintenance support.

Current Value: Classified.

Array Size: J

qrY The quantity of systems procured during investment.

SEN sensitivity multiplier to be applied in sensitivity analysis. t’bst be

input on sensitivity run. Since the baseline is hard coded as 1, the
first two values must be less than 1 and the last two greater than 1

_______  —---~ ---~~-



to g. irate the desired curve of sensitivity .
Current ~ode : 1., 1.,, 1., 1.
Array size: 4

SEU)~ Support Equipment Utili zation is a factor to compensate for nonpro-
ductive support equipment time. It compensates for support equipment

maintenance , and self test , warm up times , movement to point of need ,
etc.

Current code: .8 ,.8,.9,.9,.8,.8,.9,. 9

Array size: I,J
SMP No. of systems supported by each supply and maintenance point.

Array size: l,J
TVOA Track Vehicle Operational Availability is an input value rather than

computed.

Current value: .980, .980

Array size: J

Ti Cost per pound for transportation from manufacturer to depot.

12 Cost per pound of second destination transportation costs.
Array size: J

WAIT Wait is the maximum acceptable wait in days for repair parts at the

remove-replace location. To eliminate this constraint on provisioning

a very hi gh value can be put.
— Current code: 1., 3., 30., 90.

Array size: I

XMLDT Mean Logistic Downtime is the mean wait in hours for maintenance per-
sonnel and equipment when a failure occurs.
Current code: .5, .5 

. 
—

Array size: .1

YOP Years of Operational Support -

Current Code: 10

YP Mean full production period in years

Current code: 2

The formats used on the data cards are as follows :
Card Column s Variable Forma t Remarks

1 1-10 SYS *10 FGC of first system to be pro-
cessed. Use the word All if
entire data base is to be run
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Card Columns Variable Format Remarks
11-20 SYSE AlO FGC of first ite. following last

item to be processed. Use the
word All for entire data base.

21-25 ISWTCII IS Index to indicate if entire data
base is to be run.
• a Total data base
1 a Portion of data base- 2 • Modification of data base

26-30 ISC IS Index to indicate skill specialty
codes are to be updated.• - not to be updated1 - update skill codes

31-35 LOC IS Word address of variable to be
replaced. Blank if none.

3b-45 Val *10 Alphanumeric replacement values.
• Blank if none.

46-50 GNR AS Generic code of data to be modi-
fied. Blank indicates total data
base is to be modified .

51-80 TITLE 3 (AlQ) Title of run
2-N 1-80 SCC A7 Skill specialty codes input to

update run. Ten skill codes
per card may be input, leaving
a blank space between each code.

Nil 
- 2-9 $DEPLOY Nainelist card. ~1st be input inevery run.

Ns2-x 2-NN Constant Name of namelist constant
followed by a sign.

- NN- Value Alpha- Update value of namelist constant. -~Numeric Comma between each value in array
and as last character.

Xii 2-5 SEND End of Namelist. t4ist be input
in every run.

X.2-XX 1-10 FGCI AID FGC of record to be modif ied .
11-20 FOR *10 Forma t of value to be modi f i ed .
21-30 VALU AiD Input value.

31-55 LOCA IS (right Word address of value to be re-
Justified) placed.

XX.1 1-10 END A3 The word EM) signifies end to the
modification data.

1 
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Card Columns Variable Format Remarks
XX.2 1 Terminator t4ilti-
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*NOTE: The hazard of using the ROLOG run to modify the Data Base is that the
word location of the value to be changed must be accurate or the wrong
value y be impacted. In adding new data to a record , the add itional
word addresses must be input in consecutive order. Gaps between loca-
tions will cause erroneous data to be written to the new record. When
miking changes to more than one record, the FCC ’s must be arranged in
alphabetical order. Any modifications to the Data Base should be cross
checked with the existing Data Base by using the Data Base Reports ob-

tained from the Data Base Build or the Data Base Update Routines. Refer
to Table III for a list of the variables used in ROLOG and their word
locations.

4.5 SORTMRG input Format
The primary sort key of the Support Equipment file, SEU is the first three

characters of the functional group code. The secondary sort key is the sixteen
character part number. SORT~~RGE data inputs begin in Column 1.
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Card
1 SORT
2 FILE ,INPUTZTM E7(R) DOUTPUTZTAPE1O(CR)
3 FIELD ,MM (1,3,flISp~~y)
4 FIELD ,MIN(2 l ,16,DIsp~~ y)
5 KEY II MAJ (A ,COBOL6)
6 KEY,MIN(A ,COBOL6)
7 END
8 TERMINATOR (7/8/9)
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TABLE I I I  ROLOG Data Base Layout

This table reflects onl y those var iables used in ROLOG Programs

WORD VARIABLE NUMBER FORMAT
LOCATION NAME OF WORDS

1 ,2 FGC - functional group code 2 Al0 ,A 1
3,4 XMPN - part number 2 A10 ,A6

XNME - part name 2 A10,A9
10 GNRC - generic code 1 AS 

p

11 XISQ - international interchangeability 1 Al
20 VOLP - volume packaged I FS.2
2 1 WTP - weight packaged 1 F6.2
24 SMRC - source maintenance ~ recoverabili ty

code I A6
25 ESSE - essential i ty code 1 F2 .O
26 RPS - repairability status 1 Al
27 PLT - produc tion lead time 1 F3.0
28 UPRC - unit price 1 P10.2
30 X MMR - maintenance replacement rate 1 F5.2
31 XMTD ORG CONUS-mainten ance task distribution I F3 .2
32 %IeffD DSU CONUS 1 F3.2
33 XMTD GSU CONLJS 1 P3 .2
34 XMFD DEPOT CONUS 1 F3.2
35 XI~fFD ORG OVERSEAS 1 P3.2
36 XIIfID DSU OVERSEAS 1 F3 .2
37 XMT D GSU OVERSEA S 1 F3 .2
38 Xf’ffD DEPOT OVERSEAS I F3.2
39 TAT ORG , CONUS repair turnaround time 1 P4.0
40 TAT DSU CONUS 1 P4.0
41 TAT GSU CONUS 1 F4.0
42 TAT DEPOT CONUS 1 F4.0
43 TAT ORG OVERSEAS 1 P4 .0
44 TAT DSU OVERSEAS 1 F4.0
45 TAT GSU OVERSEAS I F4.0
46 TAT DEPOT OVERSEAS 1 F4.0
47 QPNHA - quantity per next higher assembly 1 FS.0
48 XMFC - maintenance factor, this application 1 F4.O
49 XMFAC - summed maintenance factor 1 F4.0
50 TASK I - number of tasks 1 110
5001 PSO ORG CONUS - probability of stockout 1 P4.3
5002 PSO DSU CONUS - probability of stockout 1 F4.3
5003 PSO GSU CONUS - probability of stockout 1- P4.3
5004 PSO DEPOT CONIJS - probability of stockout I F4.3
SODS PSO ORG OVERSEAS - probability of stockout I F4.3
5006 PSO DSU OVERSEAS - probability of stockout 1 P4.3
5007 PSO GSU OVERSEAS - probability of stockout 1 F4 .3
5008 PSO DEPOT OVERSEAS - probability of stockout 1 F4 .3
5009 WAIT ORG 1 P4 .0
5010 WAIT DSU 1 F4 .0
5011 WAIT GSLJ 1 P4.0
5012 WAIT DEPOT 1 F4 .O

1
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4.5 ROLOG Job Control Language

The job control language used in ROLOG is as follows:

Comments
• LIMIT (4000)

ATTACH,OLDPL ,PRBAT ,IDsPRWALT ,CYzOOl .
ATTACH ,OLDBIN ,PRRAT , ID~PRWALT ,CY=O02.
UPDAT E ,N.
FTN,I-C~ 4PILE.REW IND ,LGO.
COPYL ,OLDBIN, LCO II NE WBIN .
RETURN ,OLDPL.
RETURN ,OLDBIN.
RETU RN ,LGO .
REQUEST ,TAPE4, *PF
REQUEST TAPE9 , *PF
AT-FACH,TAPE2 O II PRLSAR ,ID=PRTACRAC CY=003. ROLOG Data Base File
FI LE (TAPE7 ,BT= 1 ,RT=W ,P4RL=120)
FI LE (TAPEI6 ,BT= I ,RT1.W ,t4~L=3O0)
LDSET(FILES=TAPE7) Unsorted SEU File
LDSET(FILES=TAPE1b) Unsorted Provisioning File
LDSET (FILE S~TAPE l7) Sorted Prov isioning F ile
NEWBlN(PL~77777)
*CATALOG ,TAPE4 ,Permanent File Name, ID=Name ,CY=Cycle. PLOTS Fi le
*CATALOC ,TApE9,permanen t File Naae ,ID=Name ,CY=Cycle. Data Base File

RETURN ,NEWPL.
RET URN ,TAPE2 O.
RETURN ,TAPE16 ,TAPE 17.
REWIND ,TAPE 1 ,TAPE2 ,TAPE3 ,TAPE7 ,TAPE8 ,TAPE1S. Tabular Report Files
COPYCF (TAPE 1 ,OUTPLJT) Operational Availability
COPYCF(TA PE2 IOUTPLJT ) Maintenance Manhours by Equ ip.
COPYCF (TAPE3 ,OLff PUT ) Maintenance Manhours by SSC
COPYCF (TAPE8 ,OUrPIJT ) Provisioning Summary
COPYCF(T APEI 5 IIOUTPLJT) Error Listing

• REQUEST ,TAPE1O ,*PF.
FILE (TAPE IO ,BT=I ,RT~W,MRL.12O)
LDSET (F I LES=TAPE7/TAPE1O)
SORTMRG . Execute SORThRG

*Cf~TAL~~ ,TApElO ,permanent Fi le  Name ,ID=Name,
CYzCycle. Sorted SEU File

EXIT.
DUMP ( 100000)
REW IND ,TAPE I ,TAPE2 ITAPE3 ,TAPE8,TAPEI5
COPYCF (TAPE 1 ,OUT PUT)
COPYCF (TAPE2 ,OUTPUT)
COPYCF (TAPE 3 IOUTPUT )
COPYCF (TAPE8 ,OUTPUT)
COPYCF (lAPElS 1OIJTPUT)
7/8/9
ROLOG Data Deck
7/8/9
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SORT
FILE , INPUT-lAPEl (K) ,OUTPJrSTAPE1Q(cR)
FIELD ,MM (l,3,DISpLAY)
FI ELD ,M IN (2 l ,16,DISPI_Ay)
KEY IMAJ (A ,COBOL6)
KEY ,M I N( A ,COBOLb)
END
7/8/9
6/7/8/9

1’hese CATALOG commands may be eliminated from the job control stream dependingon the user ’s requirements.
Tape 4 is only catalogued during a sens i t iv ity  run .
Tape 9 is only catalogued if ROLOG is modifying and creating a new Data Base.Tape 10 is catalogued if the SEU program is to be run .
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S . U SUPPORT EQU I PMENT un Li ZAT I ON (SEU)

Support equipment usage calculations based upon mean elapsed t ime at-c c orn-
puted in the ROLOG program where they are sorted by EGG and by part number .
SEU attaches th is f i le , Tape 10, to sum , print , and resort the support equipment

utilization data by subsystem and by system . An internal sort Is utiitzed to

sort the equipment utilization at the syste. level . Refer to Figure 14 for a
flow diagram of SElL The subsystem and system reports generated in SEI) list
the support equipment items by their classification grouping in part number order
and give the support equipment usage at each of th. four maintenance levels In

the two deployment locations , CONU S and Overseas (Europe). Refer to F~gisre 15
for a sample Support Equipment report.

5.1 SEU Input Format

The option Is available of printing both subsystem and system reports or

just the system report . A single data card input governs the print option .

The data card format of the print sw itch opetion Is a sIng l e  12 word starting

in column 1. 02 indicates the subsystem report is to be prInted . 01 Indicates
only  the system report is required.

‘ L I . ’  - s - p -s •. ., .1 •~ 3 5.I~~II3 PS It 13,55 1131 11 Ie-I~~IS IS 11 34 II~II I~ PI3 ISlsj  IIS.q sl 1114.3 Is •~ P5 II ~*lIj IpSP34j II~IS I I  II~3~~ 45 5 5 3 . 4 3  .s. 4I .! ~~~~_IS 
~~~~~~~

1_A .L. L I I I  I i L P p p S p .  1 1 1 _L I P  P I I I I . I I I L I I L I I L j I L _ A P I L A I I_ _ I I j , p I j J _ I .

• P _ L L L _  I I  P l L I 1 ~~~~~~ I~~~~~~~~~I A I I j j I 1 j I p I j I’ I I j j I I  ~~~ t _ A 1 P 1 1 k A I 1 ’  1 ’

5.2 SELJ Job Control Lan~uag~
I IN IT (4000)
FILE (TAPEIO RT-I ,RT.W ,MRL-l80) Sorted subsystem SEll File
ATTACH , TAPE 10 , PERMANENT F I LE NAME J 11)-NAME ICY—CYCLE .
FLLE(TAPEI2 ,BT.I ,RT-W ,MRL.180) Sorted subsystem SEU l~Ue
LDSET(F ILES-TAPE1O/TAPE1I ,TAPE12) Execute SEU
L60
E XIT
DMP(l000000)
7/ 8/9
Data Input
7/ 8/ 9
oj7/$/9 



~~~~~E l O (

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

SORT1 TAPE 12 L..... ____ rnternal Sort
~~~~ Sorte~~~~~~~ By FGC G Part 1 O

[
~UBSY STEM

_
SEIJ

L J S Y

JSJ

Figure 14. SEU Flow Diagram .
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6.0 GRAPHICS DISPLAY (GRAPH)

Graph is a stand alone program whose function is to plot a cost effectiveness
analysis. Tape 4, a ROLOG produced file, is the only data input required. GRAPH
p lots availability and life cycle cost on the same graph, each as a factor of
the sensitized variable. This program is designed for use with the TEKTRONICS 4014
terminal and the TEICTRONICS PLOT 10 software.

6.1 GRAPH Job Control Language
The following interface directions are to be implimented on the TEKTRONICS

4014 terminal for executing the GRAPH program.

Comments
ATTACH,OLDPL ,PRBAT, ID=PRWALT,CY=003, GRAPH 

—

ATTACH Tape4,Permanent File Naae,ID-Name,CY-Cycle.PLOTS File produced by ROLOG
REWIND ,DUt44Y. .

UPDATE ,F,InDLJ*IY.
FTN,IzCOMPILE .
ATTACH,AGI I ,TEKTRONIX4O14,ID=WTPLOT,CYaOO2. TEKTRONICS PLOT 10 software
LIBRARY J AGII.
LGO

The system software is not available to obtain hard copies automatically,

therefore to the system message

DO YOU WISH AUTOMATIC HARD COPIES
PLEASE ANSWER YES OR NO

enter the word NO

To the system message

BUILD A TABLE OF DESIRED FGC... ENTER FGC STRING SEPARATED BY A COMMA
ENTER THE WORD ALL IF ALL FGC’ s ARE DESIRED

the user may determine whether to obtain plots of all FGC’s by entering the word

ALL , or plots of any one or more FGC ’s by entering the FGC ’s desired.
A manually operated copier is available to obtain copies of the plots. When

the tone sounds denoting a plot is finished, and a copy has been made , enter
the letter N to go on to the next plot. Refer to Figure 16 for an example of a

GRAPH plot. 
f

To the system message

LAST PLOT COMPLETED
ENTER I TO CONTINUE ENTER 2 10 STOP
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the user has the option of rerunning the plots file by entering I or terminating -~the program by entering 2.
After terminating the GRAPH program, release the files by entering the

command
RET1JRN ,OLDPL ITAPE4PAGII -

DISCONT,00TpUT -

I
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