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FOREWORD

The occupational analysis project was conducted by The Instructional Materials
Laboratory, Trade and Industrial Education, The Ohio State University in con-
junction with the State Department of Education, Division of Vocational Educa-
tion pursuant to a grant from the U.S. Office of Education.

The Occupational Analysis project was proposed and conducted to train voca-
tional educators in the. techniques of making a comprehensive occupational
analysis. Instructors were selected from Agriculture, Business, Distributive,
Home Economics and Trade and Industrial Education to gain experience in
developing analysis documents for sixty-one different occupations. Represent'

tatives from Business, Industry, Medicine, and Education were involved with
the vocational instructors in conducting the analysis process.

The project was conducted in three phases. Phase one involved the planning
and development of the project strategies. The analysis process was based
on sound principles of learning and behavior. Phase two was the identifica-
tion, selection and orientation of all participants. The training and work-
shop sessions constituted the third phase. Two-week workshops were held
during which teams of vocational instructors conducted an analysis of the
occupations in which they had employment experience. The :Instructors were

assisted by both occupational consultants and subject matter specialists.

The project resulted in producing me hundred two trained vocational instruc-
tors capable of conducting and assisting in a comprehensive analysis of
various occupations. Occupational analysis data were generated for sixty-one
occupations. The analysis included a statement of the various tasks performed
in each occupation. For each task the following items were identified:
tools and equipment; procedural knowledge; safety knowledge; concepts and
skills of mathematics, science and communication needed for successful per-
formance in the occupation. The analysis data provided a basis for generating
instructional materials, course outlines, student performance objectives,
criterion measures as well as identifying specific supporting skills and
knowledge in the academic subject areas.



PREFACE

Broadly defined, data processing encompasses people and many of their activities. Any
individual today could refer to data processing as a major segment of "life." Processing
data today has become an important function of the struggle to explore, invent, predict,
analyze, organize and classify. To fulfill needs, in and women have introduced data
processing into a multitude of different occupational areas. One has only to read the
daily newspaper to recognize some of these areas: crime prevention, aerospace exploration,
construction of highways, buildings, and entire cities. Within these broad areas the
data processing student will find a wide range of specialized fields in which to concentrate.

Data processing is a rapidly changing field, and training institutions should keep up with
the most recent technical developments in order to update equipment and methods of instruction.
Schools can introduce the basic concepts and prepare students for entry level positions.

Presently in the data processing field there is a basic breakdown of three job levels. The
first level would be filled by graduates of a vocational high school program. The second
level vault. be made up of people with a two-year college background or five years work
experience. The supervisory level would be the last level made up of people with a four-
year college degree and two to five years experience, or ten years work experience and no
college. In industry there is an overlapping between levels depending on the size of the data
processing department.

In this report the writers have limited discussion to entry level positions of business data
processing; those positions open to qualified high school graduates. Research found these
positions to be unduly limited. Because some firms refuse to hire high school graduates
in data processing it is believed there is.a need to inform possible employers of the in-
tensive training being offered and of the capabilities and potentialities of vocational
graduates. Conversely, it is also believed that more high school students shonld be made
aware of the highly favorable job market in business data processing and of their school's
innovative training facilities available for their use.

7
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JOB DESCRIPTION

The jobs available in data processing are numerous and involve varying degrees of education
and training. The console operator operates a computer system (including entry of variable
data through the console keyboard, initialization and loading of programs), meuitore the
program during execution and records equipment utilization figures.

The systems data librarian is a person responsible for all of a system's records, files, discs,
and tapes. That person organizes and categorizes for speedy reference, and is responsible for
strict security of library data. He/she also maintains a schedule for users of data,
establishes priorities for its use, and coordinates users reservations and requests. Main-

taining a current library record file of computer log time, and making frequent evaluations
and recommendations to managers and supervisor concludes his/her duties.

The junior systems manager, under direct supervision, assists higher level classifications
in devising computer system specifications and records layouts. This person is usually
fairly competent to work on several phases of systems analysis with only general directions,
but still needs some instruction and guidance for the other phases.

A supervisor of computer operations controls the operation of the computer and rIripheral
data processing equipment. He/she is considered as being in charge of all acti= .ies of

computer operations. Tasks in this job also include establishing detailed schedules for
the utilization of the computer to obtain maximum usage and the best results, assigning
personnel to the various operations and instructing them when necessary, and reviewing
equipment logs and reports to the manager of data processing on the equipment operations
eificiency.

The senior computer operator, under general supervision of the manager of computer operations,
monitors and controls the computer by operating the central console. This person is usually

competent to work at a high level of all computer operation phases. He/she also studies

program operating instruction sheets to determine equipment set-up and run operation and
confers with technical personnel in the event errors require change in instruction or sequence

of operations.

/0



The junior programmer usually is fairly competent to work on several phases of programming
with only general direction but still needs some instruction and guidance for the other

phases. He/she codes program instructions, assists in preparing test data, testing, and

debugging programs.

A junior computer operator assists higher level classifications in monitoring and controlling
the computer. This person is usually fairly competent to work on several phases of computer
operations but still needs some instruction and guidance for the other phases.

The manager of unit record equipment, under supervision of a data processing manager, directs
the personnel of the unit record department and manages the preparation of various reports

and data. In non-computer installations he/she may be considered manager of data processing

with similar responsibility.

A keypunch supervisor, under supervision of the data processing or unit record manager,
plans, schedules, supervises, and directs key punching and verifying activities. Also this

person maintains the corresponding files, supervises assigned personnel to carry out the

above activities, and trains new employees.

A junior keypunch/tape operator, under direct supervision, operates keypunch, tape, and
verifier machines, works on procedures used to perform routine assignments; performs related

clerical duties.

The communications equipment operator is responsible for the opc:ation of 4ata transmission

devices.



Duty A Preparing Data Entry Information

1 Operate keypunch
2 Operate sorter
3 Operate verifier
4 Operate reproducer
5 Operate interpreter
6 Operate collator
7 Operate calculetor
8 Operate accounting machine
9 Operate input/output unit for punched naper tape
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t
r
a
n
s
p
o
r
t
 
m
e
c
h
a
n
i
s
m
]

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
.
s
h
a
p
e
 
[
e
x
c
e
s
s
i
v
e
 
f
o
r
c
e

d
a
m
a
g
e
s
 
t
r
a
n
s
p
o
r
t
 
m
e
c
h
a
n
i
s
m
;
 
a
v
o
i
d
 
e
x
c
e
s
s
i
v
e
 
s
a
n
d
i
n
g
 
o
f
 
c
a
r
d

t
r
a
n
s
p
o
r
t
 
w
h
e
e
l
s
;
 
r
e
l
a
t
i
o
n
s
h
i
p
 
o
f
 
f
o
r
c
e
 
t
o
 
d
i
s
t
o
r
t
i
o
n
 
i
n
 
a
n

e
l
a
s
t
i
c
 
b
o
d
y
 
[
 
e
x
c
e
s
s
i
v
e
 
f
o
r
c
e
 
c
a
n
 
s
h
e
a
r
 
o
r
 
b
e
n
d
 
c
a
r
d
s
]

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
:

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
c
o
o
p
e
r
a
t
i
o
n
,

t
o
 
f
u
n
c
t
i
o
n
 
e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,

m
u
l
t
i
p
l
e
,
 
p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
 
v
a
r
i
a
b
l
e
s
;
 
e
x
h
i
b
i
t
 
q
u
a
l
i
t
i
e
s

o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,
 
s
e
l
f
-
 
c
o
n
t
r
o
l
,
 
s
e
l
f
-
r
e
s
p
e
c
t
,
 
s
e
l
f
-

r
e
l
i
a
n
c
e
 
a
n
d
 
a
d
a
p
t
a
b
i
l
i
t
y

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y
:

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
-

n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
b
e
t
w
e
e
n
 
t
e
r
.
.
.
I
o
n
 
m
i
d
 
r
e
l
a
x
a
-

t
i
o
n
;
 
c
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o

p
e
a
k
 
p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e
;
 
c
o
n
s
c
i
o
u
s

aw
ar

tm
4a

a
o
f
 
q
u
a
l
i
t
i
e
s

b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l
 
m
e
n
n
a
l
e
r
f
f
.
_
_
_
_
_
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R
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R
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A
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H
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U

M
B

E
R

 S
Y

S
T

E
M

S

U
s
e
 
b
i
n
a
r
y
 
n
u
m
b
e
r
s
 
o
n
 
r
e
a
d
i
n
g
 
c
a
r
d
 
f
o
r
 
8
0
,
 
9
6
.
 
1
2
0
 
c
o
l
u
m
n

c
a
r
d

H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
e
z
e
l
 
s
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
v
a
r
i
o
u
s
 
b
a
s
e
 
n
u
a
k

7
a
t
e
m
s
 
w
i
t
h
 
t
h
e

d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m
 
(
b
i
n
a
r
y
,
 
o
c
t
a
-

.
.
t
c
.
)

P
o
s
i
t
i
v
e
 
r
a
t
i
o
n
a
l
e

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g

C
o
d
i
n
g
 
[
H
o
l
l
e
r
i
t
h
'
s
 
c
o
d
e
,
 
b
a
s
i
c
 
m
a
t
h
 
s
y
m
b
o
l
]

R
a
t
i
o

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)

A
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n
 
a
l
g
o
-

r
i
t
h
m
s
;
 
o
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
,
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n

s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

C
O

M
M

U
N
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A

T
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N
S

E
X
A
M
P
L
E
S

I
n
t
e
r
p
r
e
t
i
n
g
 
o
p
e
r
a
t
i
o
n
a
l
 
m
a
n
u
a
l
s
,

p
r
o
g
r
a
m
 
l
a
n
g
u
a
g
e
s

I
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f
 
o
p
e
r
a
t
i
n
g
 
m
a
n
u
a
l
s
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N
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C
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p
r
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D
e
t
a
i
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,
 
I
n
f
o
r
m
a
t
i
o
n
a
l

r
e
p
o
r
t
s
,
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
m
e
c
h
a
n
i
s
m
,

D
e
f
i
n
i
t
i
o
n
,
 
T
e
r
m
i
n
o
l
o
g
y

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
M
e
m
o
r
y
,
 
R
e
c
o
g
n
i
t
i
o
n

o
f
 
s
y
m
b
o
l
s
,
 
c
o
d
e
s
,
 
e
m
b
l
e
m
s
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H
A

Z
A

R
D

S
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r
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(
I
B
M
 
a
n
d
 
p
h
o
t
o
 
c
e
l
l
s
]

E
x
t
r
a
 
b
r
u
s
h
e
s

C
h
e
c
k
 
c
a
r
d
s
 
(
c
a
r
d
s
 
w
i
t
h
 
8
'
s
 
p
u
n
c
h
e
d

t
o
 
c
h
e
c
k
 
t
i
m
i
n
g
]

R
e
f
e
r
e
n
c
e
 
m
a
n
u
a
l

S
c
r
e
w
d
r
i
v
e
r
 
F
u
s
e
 
t
o
 
r
e
p
l
a
c
e
 
b
r
u
s
h
e
s
]

D
E

C
IS

IO
N

S

D
e
t
e
r
m
i
n
e

w
he

re
t
o

st
ar

t
a
l
p
h
a
b
e
t
i
z
i

D
e
t
e
r
m
i
n
e
 
i
f
 
s
o
r
t
i
n
g
 
s
w
i
t
c
h
(
e
s
)

t
l
A
r
n
e
d
 
t
o
 
p
r
o
p
e
r
 
l
o
c
a
t
i
o
n
 
f
o
r
 
t
y
p
e

o
f
 
s
o
r
t
i
n
g
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d

C
h
e
c
k
 
t
i
m
i
n
g
 
-
 
r
e
p
l
a
c
e
 
b
r
u
s
h
 
i
f
 
r
e
-

q
u
i
r
e
d
 
a
n
d
 
a
r
e
 
8
 
p
u
n
c
h
 
c
a
r
d

L
o
a
d
 
c
a
r
d
s

D
e
t
e
r
m
i
n
e
 
w
h
a
t
 
i
s
 
t
o
 
b
e
 
s
o
r
t
e
d

S
o
r
t
 
n
u
m
e
r
i
c
a
l
l
y

S
o
r
t
 
a
l
p
h
a
b
e
t
i
c
a
l
l
y

U
s
e
 
s
e
l
e
c
t
i
o
n
 
s
w
i
t
c
h

R
o
u
t
e
 
t
o
 
n
e
x
t
 
s
t
a
t
i
o
n

S
A
F
E
T
Y
:

D
o
 
n
o
t
 
c
l
e
a
r
 
c
a
r
d
 
j
a
m
s
 
u
n
l
e
s
s
 
m
a
c
h
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n
e

i
s
 
u
n
p
l
u
g
g
e
d

D
o
 
n
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t
 
c
h
a
n
g
e
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r
u
s
h
e
s
 
u
n
l
e
s
s
 
m
a
c
h
i
n
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i
s
 
u
n
p
l
u
g
g
e
d

C
h
e
c
k
 
f
o
r
 
b
r
o
k
e
n
 
a
n
d
 
d
a
m
a
g
e
d
 
c
a
r
d
s
 
o
r

d
a
m
a
g
e
d
 
p
l
u
g
s

H
A
Z
A
R
D
:

E
l
e
c
t
r
i
c
a
l
 
s
h
o
c
k

F
i
n
g
e
r
s
 
c
a
n
 
b
e
 
p
i
n
c
h
e
d
 
i
n
 
m
o
v
i
n
g
 
p
a
r
t
s

a
r
o
u
n
d
 
b
r
u
s
h
e
s

C
U

E
S

A
1
1
 
c
a
r
d
s
 
f
a
l
l
 
i
n
t
o
 
r
e
j
e
c
t
 
p
o
c
k
e
t

E
R

R
O

R
S

T
a
k
e
 
c
a
r
d
s
 
o
u
t
 
o
f
 
p
o
c
k
e
t
s
 
i
n
 
w
r
o
n
g

o
r
d
e
r

D
a
m
a
g
e
d
 
c
a
r
d
s
 
w
i
l
l
 
j
a
m
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Y

S
T

E
M

S

A
p
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l
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b
a
s
i
c
 
c
o
n
c
e
p
t
 
o
f
 
a
 
c
o
m
p
l
e
t
e
d
 
e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
 
b
y

h
a
v
i
n
g
 
b
r
u
s
h
e
s
 
t
o
u
c
h
 
c
o
p
p
e
r

O
p
e
r
a
t
i
o
n
 
o
f
 
p
h
o
t
o
-
e
l
e
c
t
r
i
c
a
l
 
c
e
l
l
s

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e

[
u
s
e
 
o
f
 
s
i
m
p
l
e
 
h
a
n
d
 
t
o
o
l
s
)

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
f
l
o
w
 
o
f
 
e
l
e
c
t
r
i
c
a
l
 
c
u
r
r
e
n
t

[
e
l
e
c
t
r
i
c
a
l
 
c
o
n
t
a
c
t
s
 
e
x
p
o
s
e
d
 
t
o
 
v
i
e
w
 
i
n
 
s
o
m
e
 
i
n
s
t
a
n
c
e
s

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e

[
m
e
t
a
l
 
b
r
u
s
h
e
s
 
b
e
n
d
 
e
a
s
i
l
y
]

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E
:

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
:

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
c
o
o
p
e
r
a
-

t
i
o
n
;
 
t
o
 
f
u
n
c
t
i
o
n
 
e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t

c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,
 
p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
b
l
e
s

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
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n
i
n
g
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a
p
a
c
i
t
y

C
o
u
n
t
 
a
n
d
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l
a
c
e
m
e
n
t
 
o
f
 
d
e
c
i
m
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l
s
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o
c
a
t
e
 
b
y
 
a
p
p
r
o
x
i
m
a
t
i
o
n
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
 
a
n
d
 
i
n
t
e
g
e
r
s
 
o
n

t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
 
(
s
e
q
u
e
n
t
i
a
l
 
o
r
d
e
r
i
n
g
)

H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
v
a
r
i
o
u
s
 
b
a
s
e
 
n
u
m
b
e
r
 
s
y
s
t
e
m
s
 
w
i
t
h

o
u
r
 
d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

P
o
s
i
t
i
v
e
 
r
a
t
i
o
n
a
l
s

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g

I
n
d
e
x
i
n
g

C
o
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
O
p
e
r
a
t
i
o
n
s
 
(
C
a
l
c
u
l
a
t
i
o
n
)

A
d
d
i
t
i
o
n
,
 
S
u
b
t
r
a
c
t
i
o
n
,
 
M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
D
i
v
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o
n

a
l
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o
r
i
t
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r
d
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r
 
o
f
 
o
p
e
r
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t
i
o
n
s
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i
.
e
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u
g
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n
 
s
i
m
p
l
i
f
y
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i
n
g
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r
i
t
h
m
e
t
i
c
 
e
7
p
r
e
s
s
i
o
n
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1
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c
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d
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i
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i
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l
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M
e
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e
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o
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n
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t
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n
t
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r
p
r
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t
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p
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n
g
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n
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a
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y
m
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o
l
s
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c
o
d
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e
m
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l
e
m
s
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O
r
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r
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n
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4
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p
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c
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b
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c
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c
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b
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c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e
 
[
e
x
c
e
s
s
i
v
e

f
o
r
c
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c
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c
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c
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c
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c
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c
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p
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p
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b
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c
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c
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p
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e
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b
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c
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k
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E
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N
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p
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n
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r
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c
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w
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a
t
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h
b
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S
i
m
p
l
e
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a
c
h
i
n
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s
 
u
s
e
d
 
t
o
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a
i
n
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c
h
a
n
i
c
a
l
a
d
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a
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e

[
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r
d
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i
m
p
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e
 
l
e
v
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e
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a
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o
n
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p
 
o
f
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c
e
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o
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i
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o
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o
n
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n
 
a
n
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c
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w
i
r
e
s
 
m
a
y
 
b
e
 
d
a
m
a
g
e
d
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e
n
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i
l
e
p
u
l
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s
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p
l
u
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i
s
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n
n
e
c
t
]

R
e
s
i
s
t
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n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
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o
 
c
h
a
n
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e
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e
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r
c
e
 
c
a
n
 
d
a
m
a
g
e
 
t
r
a
n
s
p
o
r
t
 
m
e
c
h
a
n
i
s
m
s
]

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
:

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
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o
p
e
r
a
t
i
o
n

a
n
d
 
t
o
 
f
u
n
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t
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f
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i
c
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p
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p
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b
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c
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r
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b
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c
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u
m
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b
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(
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u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g

I
n
d
e
x
i
n
g

C
o
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)

A
d
d
i
t
i
o
n
,
 
S
u
b
t
r
a
c
t
i
o
n
,
 
M
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
a
n
d
 
D
i
v
i
s
i
o
n

a
l
g
o
r
i
t
h
m
s

C
O

M
M

U
N

IC
A
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IO

N
S

P
E
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F

O
R
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A
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C
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 M
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D
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S
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X
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g
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r
p
r
e
t
i
n
g
 
o
p
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a
t
i
o
n
a
l
 
m
a
n
u
a
l
s
,

P
r
o
g
r
a
m
 
l
a
n
g
u
a
g
e
s
,
 
c
o
n
t
r
o
l
 
p
a
n
e
l

d
i
a
g
r
a
m
s

I
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f
 
o
p
e
r
a
t
i
n
g
 
m
a
n
u
a
l
s

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
D
e
t
a
i
l
,
 
I
n
f
o
r
m
a
t
i
o
n
a
l

R
e
p
o
r
t
s
,
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
m
e
c
h
a
n
i
s
m
,

D
e
f
i
n
i
t
i
o
n
,
 
T
e
r
m
i
n
o
l
o
g
y

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
M
e
m
o
r
y
,
 
R
e
c
o
g
n
i
t
i
o
n

o
f
 
s
y
m
b
o
l
s
,
 
c
o
d
e
s
,
 
e
m
b
l
e
m
s
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t

I
n
t
e
r
p
r
e
t
e
r

P
l
a
c
e
 
s
o
u
r
c
e
 
c
a
r
d
s
 
i
n
 
h
o
p
p
e
r

S
A
F
E
T
Y
:

C
a
r
d
s

P
r
i
n
t
 
d
e
s
i
r
e
d
 
d
a
t
a

C
h
e
c
k
 
l
i
n
e
 
c
o
r
d
s
 
a
n
d
 
p
l
u
g
s
 
f
o
r

d
a
m
a
g
e

R
i
b
b
o
n
 
(
r
e
p
l
a
c
e
 
i
f
 
w
o
r
n
)

R
e
m
o
v
e
 
c
a
r
d
s

U
n
p
l
u
g
 
m
a
c
h
i
n
e
 
b
e
f
o
r
e
 
c
l
e
a
r
i
n
g

c
a
r
d
 
j
a
m
s

C
a
r
d
 
s
a
w
 
t
o
 
c
l
e
a
r
 
j
a
m
s

R
o
u
t
e
 
t
o
 
n
e
x
t
 
j
o
b

H
A
Z
A
R
D
:

M
a
c
h
i
n
e
 
r
e
f
e
r
e
n
c
e
 
m
a
n
u
a
l

E
l
e
c
t
r
i
c
a
l
 
s
h
o
c
k

I
D
E
C
I
S
I
O
N
S

C
U
E
S

E
R

R
O

R
S

A
s
c
e
r
t
a
i
n
 
n
u
m
b
e
r
 
o
f
 
s
o
u
r
c
e
 
c
a
r
d
s

P
r
i
n
t
i
n
g
 
i
s
 
n
o
t
 
v
i
s
i
b
l
e

C
a
r
d
 
j
a
m
 
(
c
a
r
d
 
c
o
u
l
d
 
b
e
 
d
a
m
a
g
e
d
 
a
n
d

h
a
v
e
 
t
o
 
b
e
 
r
e
p
l
a
c
e
d
)

D
e
t
e
r
m
i
n
e
 
i
f
 
s
w
i
t
c
h
e
s
 
a
r
e
 
i
n
 
p
r
o
p
e
r

l
o
c
a
t
i
o
n

B
e
 
c
a
r
e
f
u
l
 
t
o
 
k
e
e
p
 
c
a
r
d
s
 
i
n
 
o
r
d
e
r

,
-
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O
P
E
R
A
T
E
 
I
N
T
E
R
P
R
E
T
E
R

-

S
C

IE
N

C
E

.

M
A
T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
f
l
o
w
 
o
f
 
e
l
e
c
t
r
i
c
a
l
 
c
u
r
r
e
n
t

[
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
e
l
e
c
t
r
i
c
a
l
 
f
l
o
w
 
o
f
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
f
o
r

w
i
r
i
n
g
 
p
a
t
c
h
b
o
a
r
d
s
j

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e
 
!
c
a
r
d

s
a
w
 
i
s
 
a
 
s
i
m
p
l
e
 
l
e
v
e
r
]

R
e
l
a
t
i
o
n
s
h
i
p
 
o
f
 
f
o
r
c
e
 
t
o
 
d
i
s
t
o
r
t
i
o
n
 
i
n
 
a
n
 
e
l
a
s
t
i
c
 
b
o
d
y

[
e
x
c
e
s
s
i
v
e
 
f
o
r
c
e
 
c
a
n
 
s
h
e
a
r
 
o
r
 
b
e
n
d
 
c
a
r
d
s
]

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e
[
e
x
c
e
s
s
i
v
e

f
o
r
c
e
 
c
a
n
 
d
a
m
a
g
e
 
t
r
a
n
s
p
o
r
t
 
m
e
c
h
a
n
i
s
m
s
]

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
:

M
a
i
n
t
a
i
n
:
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
c
o
o
p
e
r
a
t
i
o
n
,

t
o
 
f
u
n
c
t
i
o
n
 
e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,

m
u
l
t
i
p
l
e
,
 
p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
b
l
e
s
;
 
E
x
h
i
b
i
t

q
u
a
l
i
t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,
 
s
e
l
f
-
c
o
n
t
r
o
l
,
 
s
e
l
f
 
-
 
r
e
s
p
e
c
t

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o
 
p
e
a
k

p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e
,
 
a
n
d
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l

m
e
n
t
a
l
 
p
e
r
f
o
r
m
a
n
c
e

C
o
u
n
t
 
a
n
d
 
p
l
a
c
e
m
e
n
t
 
o
f
 
d
e
c
i
m
a
l
s

L
o
c
a
t
e
 
b
y
 
a
p
p
r
o
x
i
m
a
t
i
o
n
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
 
a
n
d
 
i
n
t
e
g
e
r
s
 
o
n

t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
 
(
s
e
q
u
e
n
t
i
a
l
 
o
r
d
e
r
i
n
g
)

H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
v
a
r
i
o
u
s
 
b
a
s
e
 
n
u
m
b
e
r
 
s
y
s
t
e
m
s
 
w
i
t
h

o
u
r
 
d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

P
o
s
i
t
i
v
e
 
r
a
t
i
o
n
a
l
e

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
N
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g
.

I
n
d
e
x
i
n
g

C
o
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)

A
d
d
i
t
i
o
n
,
 
S
u
b
t
r
a
c
t
i
o
n
,
 
M
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
D
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
 
,
,

O
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
,
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n
 
s
i
m
-

p
l
i
f
y
i
n
g
 
a
r
i
t
h
m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s
 
[
H
o
l
l
e
r
i
t
h
 
c
o
d
e
]
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p
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p
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m
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n
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u
a
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e
s

I
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
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o
p
e
r
a
t
i
n
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s

C
o
m
p
r
e
h
e
n
s
i
o
n
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D
e
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a
i
l
,
 
I
n
f
o
r
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a
t
i
o
n
a
l

r
e
p
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r
t
s
,
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
m
e
c
h
a
n
i
s
m
,

D
e
f
i
n
i
t
i
o
n
,
 
T
e
r
m
i
n
o
l
o
g
y

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
M
e
m
o
r
y
,
 
R
e
c
o
g
n
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t
i
o
n

o
f
 
s
y
m
b
o
l
s
,
 
c
o
d
e
s
,
 
e
m
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l
e
m
s
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D

W
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r
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o
a
r
d
s

T
e
m
p
l
a
t
e
s
 
(
p
a
p
e
r
 
w
i
r
i
n
g
 
o
v
e
r
l
a
y
)

W
i
r
e
s
 
-
 
d
i
f
f
e
r
e
n
t
 
s
i
z
e
s
 
r
l
e
n
g
t
h
s
,

c
o
l
o
r
]

D
i
a
g
r
a
m
s
 
w
i
r
i
n
g
 
[
f
o
r
m
-
 
b
o
a
r
d
 
d
e
s
i
g
n
]

C
a
r
d
s
 
[
r
e
p
l
a
c
e
 
d
a
m
a
g
e
d
]

S
a
m
p
l
e
 
c
a
r
d
s
 
[
t
e
s
t
 
d
e
c
k
]

M
a
c
h
i
n
e
 
r
e
f
e
r
e
n
c
e
 
m
a
n
u
a
l

11
11

11
11

11
11

1=
1

D
e
t
e
r
m
i
n
e
 
w
h
a
t
 
i
s
 
t
o
 
b
e
 
c
o
l
l
a
t
e
d
 
a
n
d

t
h
e
 
d
a
s
i
r
e
d
 
r
e
s
u
l
t

T
e
s
t
 
b
o
a
r
d
 
w
i
t
h
 
s
a
m
p
l
e
 
c
a
r
d
s

L
o
a
d
 
c
a
r
d
s

R
u
n

R
o
u
t
e
 
t
o
 
n
e
x
t
 
s
t
a
t
i
o
n

S
A
F
E
T
Y
:

B
e
 
c
a
r
e
f
u
l
 
n
o
t
 
t
o
 
c
a
t
c
h
 
f
i
n
g
e
r
s

w
h
e
n
 
c
l
o
s
i
n
g
 
l
a
t
c
h
e
s
 
a
f
t
e
r
 
c
l
e
a
r
-

i
n
g
 
a
 
c
a
r
d
 
j
a
m
 
i
n
 
p
r
i
m
a
r
y
 
a
n
d

s
e
c
o
n
d
a
r
y
 
f
e
e
d
s

C
h
e
c
k
 
l
i
n
e
 
c
o
r
d
s
 
a
n
d
 
p
l
u
g
s
 
f
o
r

d
a
m
a
g
e

U
n
p
l
u
g
 
m
a
c
h
i
n
e
 
b
e
f
o
r
e
 
c
l
e
a
r
i
n
g
 
c
a
r
d

j
a
m
s

H
A
Z
A
R
D
:

E
l
e
c
t
r
i
c
a
l
 
s
h
o
c
k

D
E

C
IS

IO
N

S

D
e
t
e
r
m
i
n
e
 
p
r
o
c
e
d
u
r
e
 
t
o
 
u
s
e
 
[
m
e
r
g
e
,

m
a
t
c
h
,
 
s
e
l
e
c
t
 
s
e
q
u
e
n
c
e
]

D
e
t
e
r
m
i
n
e
 
i
f
 
l
e
v
e
r
s
 
a
r
e
 
i
n
 
p
r
o
p
e
r

l
o
c
a
t
i
o
n
s

C
U

E
S

N
o
 
m
e
r
g
i
n
g
 
o
r
 
m
a
t
c
h
i
n
g
 
b
e
i
n
g
 
p
e
r
f
o
r
m
e
d

E
R

R
O

R
S

P
u
t
 
c
a
r
d
s
 
i
n
 
w
r
o
n
g
 
f
e
e
d
s

B
o
a
r
d
 
w
i
r
e
d
 
w
r
o
n
g

D
a
m
a
g
e
d
 
w
i
r
e
s

D
a
m
a
g
e
d
 
c
a
r
d
 
-
 
c
a
u
s
e
s
 
j
a
m
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S
C
I
E
N
C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
f
l
o
w
 
o
f
 
e
l
e
c
t
r
i
c
a
l
 
c
u
r
r
e
n
t

[
u
n
d
e
r
s
t
a
n
d
 
e
l
e
c
t
r
i
c
a
l
 
f
l
o
w
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
f
o
r

w
i
r
i
n
g
 
p
a
t
c
h
b
o
a
r
d
s
]

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
:

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
c
o
o
p
e
r
a
t
i
o

a
n
d
 
t
o
 
f
u
n
c
t
i
o
n
 
e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t

c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,
 
p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
b
l
e
s

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
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c
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c
a
l
 
f
l
o
w
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
f
o
r
 
w
i
r
i
n
g

p
a
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c
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c
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c
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c
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p
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p
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b
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b
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c
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c
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c
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c
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c
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c
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c
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c
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p
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c
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c
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c
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c
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c
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i
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p
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p
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c
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c
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i
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p
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c
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b
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c
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p
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c
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c
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c
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c
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c
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p
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c
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p
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p
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c
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b
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Duty B Operating Computer

1 Operate console

2 Load programs and data cards

3 Maintain equipment

4 Prepare back-up data for storage

5 Supervise storage of back-up data

6 Operate magnetic tape units

7 Maintain cards files

8 Initiate emergency test procedure

9 Operate card reader

10 Operate card punch
11 Operate line printer

12 Operate optical I/O devices

13 Load and operate disk drives or cartridges

14 Operate teletypewriter terminals
15 Operate oa line systems

16 Update manuals
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o
s
t
e
r
 
c
o
o
p
e
r
a
t
i
o
n
,
 
a
n
d
 
t
o
 
f
u
n
c
t
i
o
n

e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,

p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
b
l
e

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n
.

R
e
l
a
t
e
s
 
t
o
:
 
c
o
m
f
o
r
t
,
 
c
a
u
t
i
o
n
,
 
s
a
f
e
t
y
,
 
a
n
d
 
p
h
y
s
i
c
a
l
,

e
m
o
t
i
o
n
a
l
,
 
a
n
d
 
i
n
t
e
l
l
e
c
t
u
a
l
 
h
e
a
l
t
h

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o

p
e
a
k
 
p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e
:

b
o
d
7
 
r
h
y
t
h
m
,
 
b
r
e
a
t
h
i
n
g

c
o
o
r
d
i
n
a
t
e
d
 
w
i
t
h
 
b
o
d
y
 
m
o
v
e
m
e
n
t
;
 
b
o
d
y
 
b
a
l
a
n
c
e
 
a
n
d

p
o
s
t
u
r
e
,
 
m
o
v
e
m
e
n
t
 
f
r
o
m
 
t
e
n
s
i
o
n
 
t
o
 
r
e
l
a
x
a
t
i
o
n
 
a
n
d
 
v
i
c
e

v
e
r
s
a

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l

m
e
n
t
a
l
 
p
e
r
f
o
r
m
a
n
c
e
:

a
t
t
e
n
t
i
o
n
,
 
o
b
s
e
r
v
a
t
i
o
n
,
 
c
o
n
c
e
n
-

t
r
a
t
i
o
n
,
 
m
e
n
t
a
l
 
a
l
e
r
t
n
e
s
s
,
 
m
e
n
t
a
l
 
q
u
i
e
t
u
d
e
,
 
m
e
n
t
a
l

c
l
a
r
i
t
y
,
 
o
r
g
a
n
i
z
a
t
i
o
n

C
o
m
p
a
r
e
;
 
c
o
n
t
r
a
s
t
 
v
a
r
i
o
u
s
 
c
o
n
s
t
r
u
c
t
e
d
 
b
a
s
e
 
s
y
s
t
e
m
s
 
w
i
t
h

d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
s
 
(
b
i
n
a
r
y
 
n
u
m
b
e
r
s
)

H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m
:

N
u
m
b
e
r
/
n
u
m
e
r
a
l
,
 
p
l
a
c
e
 
v
a
l
u
e
/

e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n
,
 
c
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
v
a
r
i
o
u
s
 
b
a
s
e
 
n
u
m
b
e
r

s
y
s
t
e
m
s
 
w
i
t
h
 
o
u
r
 
d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
e
t
i
o
n
)
:

c
o
u
n
t
i
n
g
,
 
c
o
o
r
d
i
n
a
t
e

s
y
s
t
e
m
,
 
o
r
d
e
r
i
n
g
,
 
i
n
d
e
x
i
n
g
,
 
c
o
d
i
n
g
,
 
r
a
t
i
o
,
 
m
e
a
s
u
r
e
m
e
n
t
,

r
e
c
o
r
d
i
n
g
;

a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d

d
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
h
m
s
;
 
o
r
d
e
r
 
o
f
 
o
p
e
r
a
i
t
o
n
s
,
 
i
.
e
.
,
 
u
s
e
 
o
f

p
a
r
e
n
t
h
e
s
e
s
 
i
n
 
s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

R
e
a
d
 
a
n
d
 
i
n
t
e
r
p
r
e
t
 
t
a
b
l
e
s
,
 
c
h
a
r
t
s
 
a
n
d
 
g
r
a
p
h
s
 
[
l
o
g
s
]

R
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s
;
 
c
h
a
n
g
i
n
g
 
m
i
x
e
d
 
=
u
m
b
e
r
s
 
t
o
 
i
m
p
r
o
p
e
r

f
r
a
c
t
i
o
n
s
;
 
c
h
a
n
g
i
n
g
 
p
e
r
c
e
n
t
s
 
t
o
 
f
r
a
c
t
i
o
n
s
 
a
n
d
 
f
r
a
c
t
i
o
n
s
 
t
o

p
e
r
c
e
n
t
s
;

f
i
n
d
i
n
g
 
a
 
p
e
r
c
e
n
t
 
o
f
 
a
 
n
u
m
b
e
r
 
a
n
d
 
w
h
a
t
 
p
e
r
c
e
n
t

o
n
e
 
n
u
m
b
e
r
 
i
s
 
o
f
 
a
n
o
t
h
e
r
;
 
c
h
a
n
g
i
n
g
 
f
r
a
c
t
i
o
n
s
 
t
o
 
d
e
c
i
m
a
l
 
a
n
d

d
e
c
i
m
a
l
s
 
t
o
 
f
r
a
c
t
i
o
n
s
;

R
a
t
i
o
 
a
n
d
 
p
r
o
p
o
r
t
i
o
n
;
 
e
s
t
i
m
a
t
i
o
n

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
M
O
D
E
S

E
X

A
M

P
LE

S
S

K
IL

LS
 /C

O
N

C
E

P
T

S

R
e
a
d
i
n
g

V
i
e
w
i
n
g

W
r
i
t
i
n
g

I
n
t
e
r
p
r
e
t
i
n
g
 
o
p
e
r
a
t
i
o
n
a
l
 
m
a
n
u
a
l
s
,

P
r
o
g
r
a
m
 
l
a
n
g
u
a
g
e
s
,
 
S
o
f
t
w
a
r
e
 
m
a
n
u
a
l
s

I
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f
 
o
p
e
r
a
t
i
n
g
 
m
a
n
u
a
l
s

R
e
c
o
r
d
 
d
a
t
a
 
i
n
 
r
u
n
 
m
a
n
u
a
l

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
D
e
t
a
i
l
,
 
I
n
f
o
r
m
a
t
i
o
n
a
l

r
e
p
o
r
t
s
,
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
m
e
c
h
a
n
i
s
m
,

D
e
f
i
n
i
t
i
o
n
,
 
T
e
r
m
i
n
o
l
o
g
y

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
M
e
m
o
r
y
,
 
R
e
c
o
g
n
i
t
i
o
n

o
f
 
s
y
m
b
o
l
s
,
 
c
o
d
e
s
,
 
e
m
b
l
e
m
s
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A
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E

N
T

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
A

F
E

T
Y

H
A

Z
A

R
D

/0
11

.0
11

11
11

10
..

H
a
r
d
w
a
r
e
 
-
 
c
o
m
p
u
t
e
r
 
a
n
d
 
p
e
r
i
p
h
e
r
a
l

d
e
v
i
c
e
s

P
a
p
e
r
,
 
f
o
r
m
s

C
l
o
c
k
 
t
a
p
e
s

V
e
r
t
i
c
a
l
 
f
o
r
m
a
t
 
t
a
p
e
s

L
a
m
p
s
 
[
p
h
o
t
o
c
e
l
l
s
]

R
i
b
b
o
n
 
f
o
r
 
p
r
i
n
t
e
r

R
i
b
b
o
n
 
f
o
r
 
c
a
r
d
 
p
u
n
c
h

B
r
u
s
h

L
i
n
t
 
f
r
e
e
 
c
i
c
z
,
1

N
o
n
-
a
b
r
a
s
i
v
e
 
c
X
.
a
a
n
i
n
g
 
f
l
u
i
d
 
o
r

s
o
l
v
e
n
t

T
e
s
t
 
d
e
c
k
s

W
o
o
d
 
s
t
i
c
k
s

V
a
c
u
u
m
 
s
w
e
e
p
e
r D

E
C

IS
IO

N
S

D
e
t
e
r
m
i
n
e
 
t
h
e
 
c
o
r
r
e
c
t
 
r
o
u
t
e
 
f
o
r

r
i
b
b
o
n
s
 
w
h
e
n
 
r
e
p
l
a
c
i
n
g
 
t
h
e
m

S
e
l
e
c
t
 
c
o
r
r
e
c
t
 
f
o
r
m
 
o
r
 
p
a
p
e
r
 
f
o
r
 
j
o
b
 
-

a
l
i
g
n

K
e
e
p
 
t
r
a
c
k
 
o
f
 
l
i
f
e
 
o
f
 
p
r
i
n
t
e
r
 
r
i
b
b
o
n

a
n
d
 
c
h
a
n
g
e
 
w
h
e
n
 
n
e
e
d
e
d

C
o
o
r
d
i
n
a
t
e
 
s
p
a
c
i
n
g
 
o
f
 
d
o
c
u
m
e
n
t
 
o
n
 
p
a
p
e
r

a
s
 
i
n
s
t
r
u
c
t
e
d
 
i
n
 
r
u
n
 
m
a
n
u
a
l
 
o
r
 
f
r
o
m

p
r
o
g
r
a
m
 
(
v
e
r
t
i
c
a
l
 
f
o
r
m
a
t
 
t
a
p
e
)

K
e
e
p
 
r
e
a
d
e
r
 
c
l
e
a
n
 
a
n
d
 
d
u
s
t
 
f
r
e
e
 
a
n
d

c
h
a
n
g
e
 
l
a
m
p
 
w
h
e
n
 
r
e
q
u
i
r
e
d
 
[
c
h
a
n
g
e

c
l
o
c
k
 
t
a
p
e
 
s
o
m
e
 
m
o
d
e
l
s
]

C
l
e
a
n
 
t
a
p
e
s

C
l
e
a
n
 
d
i
s
k
s

C
h
a
n
g
e
 
r
i
b
b
o
n
 
o
n
 
c
a
r
d
 
p
u
n
c
h
 
a
s
 
n
e
e
d
e
d

C
l
e
a
r
 
c
a
r
d
 
p
u
n
c
h
 
o
f
 
d
u
s
t
 
a
n
d
 
p
u
n
c
h
e
s

C
l
e
a
n
 
o
u
t
e
r
 
c
o
v
e
r
i
n
g
 
o
f
 
h
a
r
d
w
a
r
e

R
u
n
 
t
e
s
t
 
d
i
s
k
s
 
t
o
 
c
h
e
c
k
 
o
u
t
 
s
y
s
t
e
m

C
h
a
n
g
e
 
r
i
b
b
o
n
 
o
n
 
c
o
m
p
u
t
e
r
 
c
o
n
s
o
l
e
 
a
s

n
e
e
d
e
d

C
h
e
c
k
 
p
r
i
n
t
e
r
 
h
a
m
m
e
r
s
 
a
n
d
 
c
h
a
i
n
 
o
n
 
l
i
n
e

p
r
i
n
t
e
r
,
 
c
h
a
n
g
e
 
p
r
i
n
t
 
r
i
b
b
o
n

V

C
U

E
S

S
A
F
E
T
Y
:

B
e
e
p
 
l
o
n
g
 
h
a
i
r
 
p
i
n
n
e
d
 
b
a
c
k
 
a
n
d
 
o
u
t
 
o
f

m
a
c
h
i
n
e

B
e
n
d
 
k
n
e
e
s
 
w
h
e
n
 
l
i
f
t
i
n
g
 
b
o
x
e
s
 
o
f
 
p
a
p
e
r

a
n
d
 
c
a
r
d
s

D
u
s
t
i
n
g
 
i
n
t
e
r
n
a
l
 
_
p
a
r
t
s
 
o
f
 
p
e
r
i
p
h
e
r
a
l

e
q
u
i
p
m
e
n
t
 
c
a
n
 
c
u
t
 
f
i
n
g
e
r
s

H
A
Z
A
R
D
:

S
h
a
r
p
 
m
e
t
a
l
 
e
d
g
e
s

N
o
 
s
m
o
k
i
n
g
 
i
n
 
c
o
m
p
u
t
e
r
 
r
o
o
m
 
-
 
d
a
m
a
g
e

t
o
 
s
t
o
r
a
g
e
 
m
e
d
i
a
 
a
n
d
 
e
q
u
i
p
m
e
n
t

R
o
o
m
 
s
h
o
u
l
d
 
b
e
 
k
e
p
t
 
a
i
r
.
 
c
o
n
d
i
t
i
o
n
e
d
 
a
n
d

h
u
m
i
d
i
t
y
 
c
o
n
t
r
o
l
l
e
d
 
a
s
 
t
h
e
 
C
P
U
 
w
i
l
l

n
o
t
 
w
o
r
k
 
w
i
t
h
 
a
c
c
u
r
a
c
u

H
a
n
d
s
 
s
h
o
u
l
d
 
b
e
 
k
e
p
t
 
a
w
a
y
 
f
r
o
m
 
a
l
l

m
o
v
i
n
g
 
p
a
r
t
s

N
o
 
l
i
q
u
i
d
s
 
p
e
r
m
i
t
t
e
d
 
i
n
 
t
h
e
 
c
o
m
p
u
t
e
r

r
o
o
m
 
-
 
s
e
v
e
r
e
 
d
a
m
a
g
e
 
i
f
 
s
p
i
l
l
e
d

R
i
b
b
o
n
 
d
o
e
s
 
n
o
t
 
w
i
n
d
 
t
o
 
o
p
p
o
s
i
t
e

s
p
o
o
l

E
R

R
O

R
S

D
o
 
n
o
t
 
s
t
r
e
t
c
h
 
r
i
b
b
o
n
 
i
n
 
p
a
p
e
r
 
j
a
m

H
e
a
d
 
c
r
a
s
h
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T
)

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e

[
w
o
o
d
 
s
t
i
c
k
 
i
s
 
s
i
m
p
l
e
 
t
o
o
l
;

v
a
c
u
u
m
 
c
l
e
a
n
i
n
g
 
m
a
c
h
i
n
e

u
s
a
g
e
 
]

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
f
l
o
w
;
 
o
f
 
e
l
e
c
t
r
i
c
a
l
 
c
u
r
r
e
n
t

[
n
a
y
 
b
e
 
e
x
p
o
s
e
d
 
t
o
 
e
l
e
c
t
r
i
c
a
l
 
s
h
o
c
k
 
-
 
m
u
s
t
 
b
e
 
a
w
a
r
e
 
o
f

e
l
e
c
t
r
i
c
a
l
 
f
l
o
w
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
]

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e
 
[
r
i
b
b
o
n
 
w
i
l
l

s
t
r
e
t
c
h
]

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E
:

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
c
o
o
p
e
r
a
t
i
o
n
,
 
a
n
d
 
t
o
 
f
u
n
c
t
i
o
n

e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,

p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
b
l
e
s

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

M
e
a
s
u
r
e
m
e
n
t
:

n
o
n
-
g
e
o
m
e
t
r
i
c

t
i
m
e

.

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

E
X

A
M

P
LE

S
S

K
IL

LS
/C

O
N
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c
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p
r
e
t
a
t
i
o
=
 
o
f
 
o
p
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p
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c
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p
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c
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R
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i
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e
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c
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c
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c
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c
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p
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p
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b
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r
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b
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n
u
m
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r
a
l
 
s
y
s
t
e
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N
u
m
b
e
r
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

'
C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
v
a
r
i
o
u
s
 
b
a
s
e
 
n
u
m
b
e
r
 
s
y
s
t
e
m
s
 
w
i
t
h
 
o
u
r

d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

P
o
s
i
t
i
v
e
 
r
a
t
i
o
n
a
l
s

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g
,
 
C
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
,
 
O
r
d
e
r
i
n
g
,
 
I
n
d
e
x
i
n
g
,
 
C
o
d
i
n
g
,

R
a
t
i
o
,
 
M
e
a
s
u
r
e
m
e
n
t
,
 
R
e
c
o
r
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
O
p
e
r
a
t
i
o
n
s
 
(
C
a
l
c
u
l
a
t
i
o
n
)

A
d
d
i
t
i
o
n
,
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u
b
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r
a
c
t
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n
,
 
M
u
l
t
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p
l
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c
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p
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c
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c
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b
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p
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c
t
i
o
n
s
 
a
n
d
 
f
r
a
c
t
i
o
n
s
 
t
o
 
2
,

F
i
n
d
i
n
g
 
a
 
2
 
o
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b
e
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b
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l
a
n
g
i
n
g
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c
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c
e
 
v
e
r
s
a
.
 
R
a
t
i
o
 
a
n
d

p
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k
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p
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-
m
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n
d
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t
i
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r
e
p
o
r
t
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D
e
t
a
i
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S
p
e
l
l
i
n
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P
e
n
m
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n
s
h
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o
g
i
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e
s
c
r
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a
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i
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i
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p
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a
c
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e
t
a
l
 
f
i
l
e
 
c
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c
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u
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b
e
 
k
e
p
t
 
a
i
r
-
c
o
n
d
i
t
i
o
n
e
d

a
n
d
 
h
u
m
i
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l
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b
e
 
k
e
p
t
 
a
w
a
y
 
f
r
o
m
 
a
l
l

m
o
v
i
n
g
 
p
a
r
t
s

N
o
 
l
i
q
u
i
d
s
 
s
h
o
u
l
d
 
b
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d
s
 
o
f
 
f
o
r
c
e

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E
:

S
u
p
e
r
v
i
s
i
o
n
:

D
i
s
t
r
i
b
u
t
e
 
p
e
r
s
o
n
n
e
l
 
V
i
u
s
t
 
r
e
g
a
r
d
 
t
o
 
l
e
a
d
e
r
s
h
i
p
 
q
u
a
l
i
t
i
e
s

a
n
d
 
e
x
p
e
r
i
e
n
c
e
s
 
f
o
r
 
o
p
t
i
m
u
m
 
t
e
a
m
 
p
e
r
f
o
r
m
a
n
c
e

M
a
i
n
t
a
i
n
 
c
u
s
t
o
m
e
r
 
i
l
l
u
s
i
o
n
 
o
f
 
p
r
i
v
a
c
y
 
b
y
 
a
v
o
i
d
i
n
g
 
e
m
c
e
e
'

s
i
v
e
 
n
o
i
s
e
 
o
r
 
m
o
v
e
m
e
n
t

G
r
a
n
t
 
a
p
p
r
p
r
i
a
t
e
 
r
e
g
a
r
d
 
f
o
r
 
c
u
s
t
o
m
e
e
s
 
p
e
r
s
o
n
a
l
 
s
p
a
c
e

G
r
a
n
t
 
c
o
n
s
c
i
o
u
s
 
a
t
t
e
n
t
i
o
n
 
t
o
 
s
m
o
o
t
h
l
y
 
f
l
o
w
i
n
g
 
t
e
a
m
 
w
o
r
k

M
a
i
n
t
a
i
n
 
r
e
g
a
r
d
 
f
o
r
 
d
i
f
f
e
r
i
n
g
 
v
i
e
w
s
 
o
n
 
m
a
x
i
m
u
m
 
e
f
f
i
c
i
e
n
c
y

o
f
 
t
h
e
 
o
p
e
r
a
t
i
o
n
s

G
r
a
n
t
 
a
p
p
r
o
p
r
i
a
t
e
 
r
e
g
a
r
d
 
f
o
r
 
c
u
s
t
o
m
e
r
'
s
 
u
n
i
q
u
e
 
n
e
e
d
s

E
x
h
i
b
i
t
 
c
a
p
a
c
i
t
y
 
t
o
 
a
c
e
r
t
a
i
n
 
b
e
s
t
 
s
e
r
v
i
c
e
 
f
o
r
 
t
h
e
 
p
a
r
t
i
c
-

u
l
a
r
 
p
a
r
t
y
 
t
y
p
e
 
r
e
q
u
e
s
t
e
d

S
h
o
w
 
a
n
d
 
d
e
s
c
r
i
b
e
 
f
a
c
i
l
i
t
i
e
s
 
w
i
t
h
 
a
p
p
r
o
p
r
i
a
t
e
 
s
p
e
e
d
 
a
m
:
 
t
j

g_
pr

id
p

I
n
 
l
a
n
t
n
h
t
i
n
h
m
a
n
t

c
l
a
r
i

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

V
i
e
w
i
n
g

L
i
s
t
e
n
i
n
g

H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
v
a
r
i
o
u
s
 
b
a
s
e
 
a
m
b
e
r
 
s
y
s
t
e
m
s
 
w
i
t
h

o
u
r
 
d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

P
o
s
i
t
i
v
e
 
r
a
t
i
o
n
a
l
e

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g
,
 
C
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
,
 
O
r
d
e
r
i
n
g
,
 
I
n
d
e
x
i
n
g
.
,
 
C
o
d
i
n
g
,

R
a
t
i
o
,
 
M
e
a
s
u
r
e
m
e
n
t
,
 
R
e
c
o
r
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
O
p
e
r
a
t
i
o
n
s
 
(
 
c
a
l
c
u
l
a
t
i
o
n
)

.
A
d
d
i
t
i
o
n
,
 
S
u
b
t
r
a
c
t
i
o
n
,
 
M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
D
i
v
i
s
i
o
n

a
l
g
o
r
i
t
h
m
s

O
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s

R
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s
,
 
C
h
a
n
g
i
n
g
 
m
i
x
e
d
 
n
u
m
b
e
r
s
 
t
o
 
i
m
p
r
o
p
e
r

f
r
a
c
t
i
o
n
s
,
 
C
h
a
n
g
i
n
g
 
%
 
t
o
 
f
r
a
c
t
i
o
n
s
 
a
n
d
 
f
r
a
c
t
i
o
n
s
 
t
o
 
%
.
 
R
a
t
i

a
n
d
 
P
r
o
p
o
r
t
i
o
n
,
 
E
s
t
i
m
a
t
i
o
n
,
 
F
i
n
d
i
n
g
 
a
 
%
 
o
f
 
a
 
n
o
.
 
a
n
d
 
h
i
t

o
n
e
 
r
o
.
 
i
s
 
o
f
 
a
n
o
t
h
e
r
,
 
C
h
a
n
g
i
n
g
 
f
r
a
c
t
i
o
n
s
 
t
o
 
d
e
c
i
m
a
l
 
&
 
v
i
n
e

v
e
r
s
a
.
 
G
u
e
s
s
 
a
n
d
 
c
h
e
e
k

m
ar

lin
e%

 ji
ttf

lo
o
f

C
O

M
M

U
N

IC
A

T
IO

N
S

E
X
A
M
P
L
E
S

S
t
o
r
a
g
e
 
o
f
 
b
a
c
k
-
u
p
 
d
a
t
a

S
t
o
r
a
g
e
 
o
f
 
b
a
c
k
-
u
p
 
d
a
t
a

31

S
K

I L
LS

/C
O

N
C

E
P

T
S

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
M
e
m
o
r
y
,
 
D
e
s
c
r
i
p
t
i
o
n

L
o
g
i
c
,
 
C
o
l
o
r
 
d
i
s
c
r
i
m
i
n
a
t
i
o
n
,
 
R
e
c
o
g
-

n
i
t
i
o
n
 
o
f
 
s
y
m
b
o
l
s
,
 
c
o
d
e
s
,
 
e
m
b
l
e
m
s

A
u
d
i
t
o
r
y
 
D
i
s
c
r
i
m
i
n
a
t
i
o
n
,
 
R
e
c
o
g
n
i
z
e

o
p
i
n
i
o
n
s

G
.
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N
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O
P
E
R
A
T
E
 
M
A
G
N
E
T
I
C
 
T
A
P
E
 
U
N
I
T
S

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N

F
e
l
t
 
p
e
n
s
,
 
p
e
n
c
i
l
s
,
 
p
e
n
s

S
p
l
i
c
e
s
,
 
s
p
l
i
c
e
r
 
t
a
p
e

T
a
p
e
s

L
a
b
e
l
 
[
a
d
h
e
s
i
v
e
 
s
t
i
c
k
e
r
 
t
h
a
t
 
c
a
n
 
b
e

r
e
m
o
v
e
d
 
w
i
t
h
o
u
t
 
l
e
a
v
i
n
g
 
a
 
r
e
s
i
d
u
e
]

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E

R
e
c
e
i
v
e
 
r
e
q
u
e
s
t
 
f
o
r
 
t
a
p
e
 
[
f
r
o
m

c
o
m
p
u
t
e
r
 
o
p
e
r
a
t
o
r
 
o
r
 
d
a
t
a
 
e
n
g
.

s
u
p
e
r
v
i
s
o
r
]

P
u
l
l
 
t
a
p
e
;
 
f
i
l
e
 
p
r
o
t
e
c
t
i
o
n
i
n
g
 
s
h
o
u
l
d

b
e
 
r
e
m
o
v
e
d
 
c
a
r
e
f
u
l
l
y
;
 
s
e
n
d
 
t
o

c
o
n
s
o
l
e
 
o
p
e
r
a
t
o
r
;
 
o
p
e
n
 
h
u
b
 
l
a
t
c
h

a
n
d
 
p
l
a
c
e
 
t
a
p
e
 
o
n
 
r
e
e
l

P
r
e
s
s
 
r
e
e
l
 
b
a
c
k
 
u
n
t
i
l
 
i
t
 
i
s
 
a
g
a
i
n
s
t

s
t
o
p
 
a
n
d
 
h
u
b
 
l
a
t
c
h
 
i
s
 
c
l
o
s
e
d

U
n
w
i
n
d
 
3
-
4
 
f
e
e
t
 
a
n
d
 
t
h
r
e
a
d
 
m
e
c
h
a
n
i
s
m
s

o
n
t
o
 
t
a
k
e
-
u
p
 
w
h
e
e
l

H
o
o
k
 
t
a
p
e
 
o
n
 
t
a
k
e
-
u
p
 
r
e
e
l
 
a
n
d
 
t
u
r
n

c
l
o
c
k
w
i
s
e
 
u
n
t
i
l
 
t
a
p
e
 
i
s
 
w
r
a
p
p
e
d
 
a
-

r
o
u
n
d
 
i
t
s
e
l
f
.

W
i
r
e
 
t
a
p
e
 
i
s
 
w
o
u
n
d
 
i
n

t
h
e
 
t
a
k
e
-
u
p
 
r
e
e
l
 
u
n
t
i
l
 
t
h
e
 
l
o
a
d
-

p
o
i
n
t
 
m
a
r
k
e
r
 
i
s
 
s
e
v
e
r
a
l
 
t
u
r
n
s
 
p
a
s
t

t
h
e
 
r
e
a
d
/
w
r
i
t
e
 
h
e
a
d
s

R
e
c
e
i
v
e
 
t
a
p
e
,
 
r
e
f
i
l
e
;
 
r
e
c
e
i
v
e
 
n
e
w
 
t
a
p

l
a
b
e
l
;
 
a
s
s
i
g
n
 
c
o
d
e
 
f
o
r
 
f
i
l
e
 
[
l
o
g
]

R
e
c
o
r
d
 
r
e
c
o
r
d
 
o
f
 
t
a
p
e
 
i
n
 
c
o
n
t
r
o
l
 
t
a
p
e

m
a
n
u
a
l
 
[
r
e
c
o
r
d
 
o
f
 
a
l
l
 
t
a
p
e
s
]

R
e
p
a
i
r
 
t
a
p
e
;
 
s
e
n
d
 
b
a
c
k
-
u
p
 
t
o
 
n
e
w
 
a
r
e
a

[
o
t
h
e
r
 
p
l
a
n
t
s
 
b
r
a
n
c
h
e
s
]

S
A

F
E

T
Y

H
A

Z
A

R
D

E
a
c
h
 
t
a
p
e
 
s
h
o
u
l
d
 
b
e
 
k
e
p
t
 
i
n
 
a
 
d
u
s
t
-

f
r
e
e
 
c
o
n
t
a
i
n
e
r
 
w
h
e
n
 
n
o
t
 
i
n
 
u
s
e
.

I
t

s
h
o
u
l
d
 
b
e
 
s
t
o
r
e
d
 
i
n
 
a
 
c
a
b
i
n
e
t

e
l
e
v
a
t
e
d
 
f
r
o
m
 
t
h
e
 
f
l
o
o
r
 
a
n
d
 
a
w
a
y

f
r
o
m
 
p
a
p
e
r
 
a
n
d
 
c
a
r
d
s
 
w
h
i
c
h
 
p
r
o
d
u
c
e

d
u
s
t

D
o
 
n
o
t
 
e
x
p
o
s
e
 
t
o
 
h
e
a
t

N
e
v
e
r
 
u
s
e
 
a
n
 
e
r
a
s
e
r
 
t
o
 
a
l
t
e
r
 
I
D
 
l
a
b
e
l

[
e
r
a
s
u
r
e
s
 
c
a
n
 
j
a
m
 
m
a
c
h
i
n
e
]

A
v
o
i
d
 
p
i
n
c
h
i
n
g
 
r
e
e
l
 
o
r
 
c
o
n
t
a
c
t
i
n
g
 
e
x
-

p
o
s
e
d
 
e
d
g
e
 
o
f
 
t
h
e
 
t
a
p
e
-
h
a
n
d
l
e
 
n
e
a
r

h
u
b

N
e
v
e
r
 
t
o
u
c
h
 
t
a
p
e
 
e
x
c
e
p
t
 
i
n
 
t
h
e
 
l
e
a
d
e
r

a
r
e
a
 
w
h
e
n
 
t
h
r
e
a
d
i
n
g

D
o
 
n
o
t
 
t
o
u
c
h
 
t
a
p
e
 
d
r
i
v
e
 
h
e
a
d
s
 
e
x
c
e
p
t

.

f
o
r
 
c
l
e
a
n
i
n
g
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e

N
e
v
e
r
 
p
o
w
e
r
 
d
o
w
n
 
m
a
c
h
i
n
e
 
w
i
t
h
 
t
a
p
e

h
e
a
d
 
d
o
w
n
-
m
a
y
 
e
r
a
s
e

S
m
o
k
i
n
g
 
s
h
o
u
l
d
 
n
o
t
 
b
e
 
p
e
r
m
i
t
t
e
d
 
i
n

m
a
c
h
i
n
e
 
r
o
o
m
,
 
a
s
h
e
s
 
c
o
n
t
a
m
i
n
a
t
e
 
t
a
p
e

D
E

C
IS

IO
N

S

D
e
t
e
r
m
i
n
e
 
w
h
e
n
 
t
o
 
d
u
p
l
i
c
a
t
e
 
w
o
r
n
 
t
a
p
e

U
n
f
i
l
l
e
d
 
r
e
q
u
e
s
t

C
U

E
S

E
R

R
O

R
S

B
r
o
k
e
n
 
t
a
p
e
s

I
m
p
r
o
p
e
r
 
w
i
n
d
i
n
g
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C
 
T
A
P
E
 
U
N
I
T
S

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

M
a
g
n
e
t
i
c
 
f
i
e
l
d
s
 
o
f
 
f
o
r
c
e
 
[
r
e
c
o
g
n
i
z
e
 
d
a
m
a
g
i
n
g
 
e
f
f
e
c
t
 
o
f

m
a
g
n
e
t
i
c
 
f
i
e
l
d
 
o
n
 
r
e
c
o
r
d
 
s
t
o
r
a
g
e
s
 
d
e
v
i
c
e
s
]

S
i
m
p
l
e
 
m
a
c
h
i
n
e
;
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e
 
[
s
p
l
i
c
e

i
s
 
a
 
s
i
m
p
l
e
 
i
a
c
h
i
n
e
 
w
i
t
h
 
c
l
a
m
p
s
]

T
r
a
n
s
f
e
r
 
o
f
 
h
e
s
.
 
f
r
o
m
 
o
n
e
 
b
o
d
y
 
t
o
 
a
n
o
t
h
e
r
 
[
h
e
a
t
 
d
a
m
a
g
e
s

s
t
o
r
a
g
e
 
d
e
v
i
c
e
'

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
L

I
n
h
i
b
i
t
o
r
s
 
o
f
 
e
f
f
i
c
i
e
 
j
o
b
 
p
e
r
f
o
r
m
a
n
c
e
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
:

E
x
c
e
s
s
i
v
e
 
a
n
t
i
c
i
p
a
t
i
o
n
 
o
f
 
e
x
p
e
c
t
e
d
 
e
v
e
n
t
s

E
x
c
e
s
s
i
v
e
 
a
t
t
a
c
h
m
e
n
t
 
t
o
 
f
i
x
e
d
-
p
r
o
j
e
c
t
e
d
 
t
i
m
e
 
s
e
t
s

C
o
n
d
i
t
i
o
n
s
 
f
o
r
 
h
e
a
l
t
h
y
 
a
n
d
 
g
r
o
w
t
h
-
d
i
r
e
c
t
e
d
 
j
o
b
 
p
e
r
f
o
r
m
a
n
c
-

C
a
p
a
c
i
t
y
 
t
o
 
p
e
r
c
i
e
v
e
,
 
q
u
i
c
k
l
y
 
i
n
t
e
g
r
a
t
e
,
 
a
n
d
 
f
u
n
c
t
i
o
n

w
e
l
l
 
i
n
 
t
h
e
 
f
a
c
e
 
o
f
 
u
n
e
x
p
e
c
t
e
d
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
b
l
e
s

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
:

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
c
o
o
p
e
r
a
t
i
o
n
,
 
a
n
d
 
t
o
 
f
u
n
c
t
i
o

e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e

p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
b
l
e
s

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
v
a
r
i
o
u
s
 
b
a
s
e
 
n
u
m
b
e
r
 
s
y
s
t
e
m
s
 
w
i
t
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c
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c
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R
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r
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c
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c
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c
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c
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c
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c
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c
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c
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c
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c
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i
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c
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p
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c
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c
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c
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c
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c
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p
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c
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c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
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p
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p
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b
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c
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c
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c
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c
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c
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c
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c
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p
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p
e
r
f
o
r
m
a
n
c
e

H
i
n
d
u
-
 
A
r
a
b
i
c
 
N
u
m
e
r
a
l
 
s
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
v
a
r
i
o
u
s
 
b
a
s
e
 
n
u
m
b
e
r
 
s
y
s
t
e
m
s
 
w
i
t
h

o
u
r
 
d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

P
o
s
i
t
i
v
e
 
R
a
t
i
o
n
a
l
s

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g

O
r
d
e
r
i
n
g

I
n
d
e
x
i
n
g

C
o
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
O
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)

A
d
d
i
t
i
o
n
,
 
S
u
b
t
r
a
c
t
i
o
n
,
 
M
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
a
n
d
 
D
i
v
i
s
i
o
n

a
l
g
o
r
i
t
h
m
s

O
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n

s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

R
e
a
d
i
n
g

V
i
e
w
i
n
g

E
X

A
M

P
LE

S

I
n
t
e
r
p
r
e
t
i
n
g
 
o
p
e
r
a
t
i
o
n
a
l
 
m
a
n
u
a
l
s
,

P
r
o
g
r
a
m
 
l
a
n
g
u
a
g
e
s

I
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f
 
o
p
e
r
a
t
i
n
g
 
m
a
n
u
a
l
s

S
K

IL
LS

/C
O

N
C

E
P

T
S

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
D
e
t
a
i
l
,
 
I
n
f
o
r
m
a
t
i
o
n
a
l

r
e
p
o
r
t
s
,
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
m
e
c
h
a
n
i
s
m
,

D
e
f
i
n
i
t
i
o
n
,
 
T
e
r
m
i
n
o
l
o
g
y

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
M
e
m
o
r
y
,
 
R
e
c
o
g
n
i
t
i
o
n

o
f
 
s
y
m
b
o
l
s
,
 
c
o
d
e
s
,
 
e
m
b
l
e
m
s

3
9



(T
A

S
K

 S
T

A
T

E
M

E
N

T
) 

O
P

E
R

A
T

E
 C

A
R

D
 P

U
N

C
H

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S
A
C
T
E
D
 
U
P
O
N

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E
S

A
F

E
T

Y
H

A
Z

A
R

D

C
a
r
d
s

L
o
a
d
 
c
a
r
d
s

B
r
o
k
e
n
 
c
o
r
d
s
 
a
n
d
 
l
i
n
e
 
p
l
u
g
s
 
m
a
y
 
c
a
u
s
e

L
o
a
d
 
p
r
o
g
r
a
m
 
t
o
'
b
e
 
p
u
n
c
h
e
d

e
l
e
c
t
r
i
c
a
l
 
s
h
o
c
k

T
a
p
e

T
r
a
n
s
f
e
r
 
d
a
t
a

U
n
p
l
u
g
 
t
h
e
 
e
q
u
i
p
m
e
n
t
 
w
h
e
n
 
c
h
a
n
g
i
n
g

U
n
l
o
a
d
 
s
o
u
r
c
e
 
p
r
o
g
r
a
m
 
a
n
d
 
f
i
l
e

f
u
s
e
s

R
u
n
 
m
a
n
u
a
l

U
n
l
o
a
d
 
n
e
w
 
d
e
c
k
,
 
l
a
b
e
l
,
 
a
n
d
 
f
i
l
e
 
o
r

K
e
e
p
 
f
i
n
g
e
r
s
 
a
w
a
y
 
f
r
o
m
 
m
o
v
i
n
g
 
p
a
r
t
s

r
o
u
t
e

w
h
e
n
 
o
p
e
r
a
t
i
n
g
 
e
q
u
i
p
m
e
n
t

O
p
e
r
a
t
i
o
n
s
 
m
a
n
u
a
l

H
o
l
l
e
r
i
t
h
 
c
o
d
e
 
-
 
a
l
p
h
a
 
a
n
d
 
n
u
m
e
r
i
c

N
o
 
s
m
o
k
i
n
g
 
i
n
 
c
o
m
p
u
t
e
r
 
r
o
o
m
 
-
 
d
a
m
a
g
e

p
u
n
c
h
e
s

t
o
 
s
t
o
r
a
g
e
 
m
e
d
i
a
 
a
n
d
 
e
q
u
i
p
m
e
n
t

R
u
b
b
e
r
 
b
a
n
d
s
 
[
a
r
o
u
n
d
 
c
a
r
d
s
 
m
e
t
i
l

P
r
o
g
r
a
m
 
c
o
n
t
r
o
l
 
-
 
c
o
d
i
n
g
 
f
i
e
l
d
s

R
o
o
m
 
s
h
o
u
l
d
 
b
e
 
k
e
p
t
 
a
i
r
-
c
o
n
d
i
t
i
o
n
e
d

f
i
l
e
s
]

C
o
n
s
o
l
e
 
i
n
s
t
r
u
c
t
i
o
n
s

a
n
d
 
h
u
m
i
d
i
t
y
 
c
o
n
t
r
o
l
l
e
d
 
a
s
 
t
h
e
 
C
P
U

C
h
a
n
g
e
 
f
u
s
e
s

w
i
l
l
 
n
o
t
 
w
o
r
k
 
w
i
t
h
 
a
c
c
u
r
a
c
y
 
w
h
e
n

P
e
l
t
 
p
e
n
s
 
[
m
a
r
k
 
o
r
 
l
a
b
e
l
 
c
a
r
d
s
]

E
r
r
o
r
 
c
o
r
r
e
c
t
i
o
n

t
o
o
 
w
a
r
m

M
a
n
u
a
l
 
d
u
p
l
i
c
a
t
i
o
n

N
o
 
l
i
q
u
i
d
s
 
s
h
o
u
l
d
 
b
e
 
p
e
r
m
i
t
t
e
d
 
i
n
 
t
h
e

A
u
t
o
m
a
t
i
c
 
d
u
p
l
i
c
a
t
i
o
n

c
o
m
p
u
t
e
r
 
r
o
o
m
 
-
 
w
i
l
l
 
c
a
u
s
e
 
s
e
v
e
r
e

C
l
e
a
r
 
c
a
r
d
 
j
a
m
s

d
a
m
a
g
e
 
i
f
 
s
p
i
l
l
e
d

D
E

C
IS

IO
N

S
C

U
E

S
E

R
R

O
R

S

D
e
t
e
r
m
i
n
e
 
t
h
e
 
c
o
r
r
e
c
t
 
p
o
s
i
t
i
o
n
 
f
o
r

I
n
c
o
r
r
e
c
t
 
d
a
t
a

a
l
l
 
b
u
t
t
o
n
s
 
a
n
d
 
s
w
i
t
c
h
e
s

C
a
r
d
 
J
a
m
s



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

O
P
E
R
A
T
E
 
C
A
R
D
 
P
U
N
C
H

eN
N

IM
IM

IIM
!

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E
:

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
c
o
o
p
e
r
a
t
i
o
n

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
u
n
c
t
i
o
n
 
e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
-

e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,
 
p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l

v
a
r
t
b
l
e
s

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o

p
e
a
k
 
p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l

m
e
n
t
a
l
 
p
e
r
f
o
r
m
a
n
c
e

H
i
n
d
u
-
A
r
a
b
i
c
 
N
u
m
e
r
a
l
 
S
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
v
a
r
i
o
u
s
 
b
a
s
e
 
n
u
m
b
e
r
 
s
y
s
t
e
m
s
 
w
i
t
h

o
u
r
 
d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

P
o
s
i
t
i
v
e
 
R
a
t
i
o
n
a
l
s

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g

O
r
d
e
r
i
n
g

I
n
d
e
x
i
n
g

C
o
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)

A
d
d
i
t
i
o
n
,
 
S
u
b
t
r
a
c
t
i
o
n
,
 
M
u
l
t
i
p
l
i
c
a
t
i
o
n
,
.
m
n
d
 
D
i
v
i
s
i
o
n

a
l
g
o
r
i
t
h
m
s

O
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n

s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

R
e
a
d
i
n
g

T
o
u
c
h
i
n
g

E
X

A
M

P
LE

S

I
n
t
e
r
p
r
e
t
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s
,
 
m
a
n
u
a
l
s

I
n
t
e
r
p
r
e
t
i
n
g
 
r
a
w
 
d
a
t
a
,

K
e
y
b
o
a
r
d

s
k
i
l
l
s

S
K

I L
LS

/C
O

N
C

E
P

T
S

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
T
e
r
m
i
n
o
l
o
g
y
,
 
I
n
s
t
r
u
c
-

t
i
o
n
s
,
 
D
e
s
c
r
e
p
t
i
o
n
 
o
f
 
m
e
c
h
a
n
i
s
m

S
p
e
e
d
/
r
a
t
e
,
 
P
r
e
s
s
u
r
e
,
 
e
t
c
.

4
1



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

O
P
E
R
A
T
E
 
L
I
N
E
 
P
R
I
N
T
E
R

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
A

F
E

T
Y

H
A

Z
A

R
D

R
i
b
b
o
n
 
[
p
r
i
n
t
e
r
]

P
r
i
n
t
-
o
u
t
 
p
a
p
e
r

F
o
r
m
s

P
a
p
e
r
 
t
a
p
e
s
-
v
e
r
t
i
c
a
l
 
f
o
r
m
a
t
 
t
a
p
e
 
V
F
U

H
a
r
d
w
a
r
e
 
r
e
f
e
r
e
n
c
e
 
m
a
n
u
a
l

C
a
r
r
i
a
g
e
 
c
o
n
t
r
o
l
 
t
a
p
e
 
p
u
n
c
h

G
l
u
e

S
c
i
s
s
o
r
s

S
e
l
e
c
t
 
p
r
o
p
e
r
 
f
o
r
m
 
f
o
r
 
p
r
o
j
e
c
t

M
a
k
e
 
V
F
U
 
t
a
p
e
 
(
o
r
 
p
r
e
p
a
r
e
 
c
a
r
r
i
a
g
e

c
o
n
t
r
o
l
 
t
a
p
e
)

M
a
i
n
t
a
i
n
 
r
i
b
b
o
n
 
i
n
 
g
o
o
d
 
s
h
a
p
e
 
b
y
 
r
e
-

p
l
a
c
i
n
g
 
a
s
 
w
e
a
r
s

M
o
n
i
t
o
r
-
(
m
a
k
e
 
s
u
r
e
 
n
o
t
h
i
n
g
 
h
a
p
p
e
n
s
)

S
e
p
a
r
a
t
e
 
f
o
r
m
s
 
a
n
d
 
r
o
u
t
e
 
t
o
 
n
e
x
t

s
t
a
t
i
o
n

V
a
c
u
u
m
 
c
l
e
a
n
 
p
r
i
n
t
e
r
 
w
h
e
n
 
n
e
e
d
e
d

K
e
e
p
 
h
a
n
d
s
 
a
w
a
y
 
f
r
o
m
 
m
a
c
h
i
n
e

K
e
e
p
 
f
i
n
g
e
r
s
 
a
w
a
y
 
f
r
o
m
 
m
o
v
i
n
g
 
p
a
r
t
s

w
h
e
n
 
o
p
e
r
a
t
i
n
g
 
p
r
i
n
t
e
r
-
p
i
n
c
h
-

p
o
i
n
t
s
,
 
h
a
n
d
 
a
n
d
 
f
i
n
g
e
r
 
i
n
j
u
r
i
e
s

N
o
 
s
m
o
k
i
n
g
 
i
n
 
c
o
m
p
u
t
e
r
 
r
o
o
m
-
d
a
m
a
g
e

t
o
 
s
t
o
r
a
g
e
 
m
e
d
i
a
 
a
n
d
 
e
q
u
i
p
m
e
n
t

R
o
o
m
 
s
h
o
u
l
d
 
b
e
 
k
e
p
t
 
a
i
r
-
c
o
n
d
i
t
i
o
n
e
d

a
n
d
 
h
u
m
i
d
i
t
y
 
c
o
n
t
r
o
l
l
e
d
 
a
s
 
t
h
e
 
C
P
U

w
i
l
l
 
n
o
t
 
w
o
r
k
 
w
i
t
h
 
a
c
c
u
r
a
c
y
 
w
h
e
n

t
o
o
 
w
a
r
m

N
o
 
l
i
q
u
i
d
s
 
i
n
 
t
h
e
 
c
o
m
p
u
t
e
r
 
r
o
o
m
-

s
e
v
e
r
e
 
d
a
m
a
g
e
 
i
f
 
s
p
i
l
l
e
d

D
E

C
IS

IO
N

S

D
e
t
e
r
m
i
n
e
 
p
o
s
i
t
i
o
n
 
f
o
r
 
a
l
l
 
b
u
t
t
o
n
s

a
n
d
 
s
w
i
t
c
h
e
s

C
U

E
S

I
n
c
o
r
r
e
c
t
 
s
p
a
c
i
n
g
 
a
n
d
 
p
o
o
r
 
v
i
s
i
b
i
l
i
t
y

o
f
 
p
r
i
n
t

E
R

R
O

R
S

L
i
n
e
 
s
p
a
c
e
 
s
w
i
t
c
h
 
i
n
 
i
n
c
o
r
r
e
c
t

p
o
s
i
t
i
o
n



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

O
P

E
R

A
T

E
 L

IN
E

 P
R

IN
T

E
R

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e

[
 
p
u
n
c
h
i
n
g

V
F
U
 
t
a
p
e
]

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E
:

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
c
o
o
p
e
r
a
t
i
o
n
,
 
a
n
d
 
t
o
 
f
u
n
c
t
i
o
n

e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,

p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
b
l
e
s

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o

p
e
a
k
 
p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l
 
m
e
n
t
a
l

p
e
r
f
o
r
m
a
n
c
e

H
i
n
d
u
-
A
r
a
b
i
c

N
u
m
b
e
r
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

C
o
n
t
r
a
s
t
 
a
n
d
 
c
o
m
p
a
r
e
 
v
a
r
i
o
u
s
 
b
a
s
e
 
n
u
m
b
e
r
 
s
y
s
t
e
m
s
 
w
i
t
h

o
u
r
 
d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

P
o
s
i
t
i
v
e
 
R
a
t
i
o
n
a
l
s

U
s
e
 
o
f
 
N
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g
,
 
O
r
d
e
r
i
n
g
,
 
I
n
d
e
x
i
n
g
,
 
C
o
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
O
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)

A
d
d
i
t
i
o
n
,
 
S
u
b
t
r
a
c
t
i
o
n
,
.
 
M
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
a
n
d
 
D
i
v
i
s
i
o
n

a
l
g
o
r
i
t
h
m
s

O
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n

s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
M
O
D
E
S

E
X
A
M
P
L
E
S

S
K

IL
LS

 /C
O

N
C

E
P

T
S

R
e
a
d
i
n
g

V
i
e
w
i
n
g

I
n
t
e
r
p
r
e
t
i
n
g
 
o
p
e
r
a
t
i
o
n
a
l
 
m
a
n
u
a
l
s
)

P
r
o
g
r
a
m
 
l
a
n
g
u
a
g
e
s

I
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f
 
o
p
e
r
a
t
i
n
g
 
m
a
n
u
a
l
s

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
D
e
t
a
i
l
,
 
I
n
f
o
r
m
a
t
i
o
n
a
l

r
e
p
o
r
t
s
,
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
m
e
c
h
a
n
i
s
m
,

D
e
f
i
n
i
t
i
o
n
,
 
T
e
r
m
i
n
o
l
o
g
y

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
M
e
m
o
r
y
,
 
R
e
c
o
g
n
i
t
i
o
n

o
f
 
s
y
m
b
o
l
s
,
 
c
o
d
e
s
,
 
e
m
b
l
e
m
s

S
.
%

43



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

III
M

i M
N

O
P
E
R
A
T
E
 
O
P
T
I
C
A
L
 
I

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N

O
p
t
i
c
a
l
 
d
i
s
p
l
a
y
 
o
r
 
c
a
t
h
o
d
e
 
r
a
y
 
t
u
b
e

(
C
R
T
)
 
t
e
r
m
i
n
a
l
 
[
H
a
z
e
l
t
i
n
e
 
2
0
0
0
 
o
r

I
B
M
 
2
2
6
0
]

E
l
e
c
t
r
i
c
 
p
e
n
c
i
l

O
p
e
r
a
t
i
o
n
 
r
u
n
 
m
a
n
u
a
l

X
Y
 
p
l
o
t
t
e
r
s

M
i
c
r
o
f
i
l
m

O
p
t
i
c
a
l
 
s
c
a
n
n
e
r
(
O
C
R
)

0
 
D
E
V
I
C
E
S

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E
S

A
F

E
T

Y
H

A
Z

A
R

D

E
n
t
e
r
 
d
a
t
a
 
t
h
r
o
u
g
h
 
k
e
y
b
o
a
r
d
 
o
r
 
o
p
t
i
c
a
l

s
c
a
n
n
e
r

T
r
a
n
s
m
i
t
 
t
o
 
c
o
m
p
u
t
e
r

R
e
c
e
i
v
e
 
c
o
m
p
u
t
e
r
 
-
 
g
e
n
e
r
a
t
e
d
 
d
a
t
a
 
a
n
d

d
i
s
p
l
a
y
d
d
 
v
i
s
u
a
l
]
.
)

A
n
a
l
y
z
e
 
d
a
t
a

M
o
d
i
f
y
 
d
i
s
p
l
a
y
 
v
i
a
 
k
e
y
b
o
a
r
d
 
o
r
 
e
l
e
c
t
r
i
c

p
e
n
c
i
l

S
t
o
r
e
 
n
e
w
 
d
a
t
a
 
i
n
 
c
o
m
p
u
t
e
r

S
t
o
r
e
 
o
n
 
m
a
g
n
e
t
i
c
 
t
a
p
e
 
c
a
s
s
e
t
t
e
 
f
o
r
 
i
n
-

p
u
t
-
o
u
t
p
u
t
 
i
f
 
r
e
q
u
i
r
e
d
 
b
y
 
j
o
b

U
t
i
l
i
z
e
 
X
Y
 
i
n
k
 
p
l
o
t
t
e
r
s
 
t
o
 
o
b
t
a
i
n
 
h
a
r
d

c
o
p
y
 
i
f
 
j
o
b
 
r
e
q
u
i
r
e
s
 
(
h
a
r
d
 
c
o
p
y
)

E
m
p
l
o
y
 
m
i
c
r
o
f
i
l
m
 
i
f
 
j
o
b
 
r
e
q
u
i
r
e
s

(
h
a
r
d
 
c
o
p
y
)

R
e
c
o
r
d
 
t
r
a
n
s
a
c
t
i
o
n
s
 
i
n
 
r
u
n
 
m
a
n
u
a
l

R
o
u
t
e
 
h
a
r
d
 
c
o
p
y
 
t
o
 
n
e
x
t
 
s
t
a
t
i
o
n

D
a
m
a
g
e
d
 
o
r
 
w
o
r
n
 
p
a
r
t
s
 
m
a
y
 
c
a
u
s
e
 
h
a
n
d

i
n
j
u
r
i
e
s
 
-
 
e
l
e
c
t
r
i
c
a
l
 
s
h
o
c
k

N
o
 
s
m
o
k
i
n
g
 
i
n
 
c
o
m
p
u
t
e
r
 
r
o
o
m
 
-
 
d
a
m
a
g
e

t
o
 
s
t
o
r
a
g
e
 
m
e
d
i
a
 
a
n
d
 
e
q
u
i
p
m
e
n
t

R
o
o
m
 
s
h
o
u
l
d
 
b
e
 
k
e
p
t
 
a
i
r
-
c
o
n
d
i
t
i
o
n
e
d

a
n
d
 
h
u
m
i
d
i
t
y
 
c
o
n
t
r
o
l
l
e
d
 
a
s
 
t
h
e
 
C
P
U

w
i
l
l
 
n
o
t
 
w
o
r
k
 
w
i
t
h
 
a
c
c
u
r
a
c
y
 
w
h
e
n

t
o
o
 
w
a
r
m

H
a
n
d
s
 
s
h
o
u
l
d
 
b
e
 
k
e
p
t
 
a
w
a
y
 
f
r
o
m
 
a
l
l

m
o
v
i
n
g
 
p
a
r
t
s

N
o
 
l
i
q
u
i
d
s
 
s
h
o
u
l
d
 
b
e
 
p
e
r
m
i
t
t
e
d
 
i
n
 
t
h
e

c
o
m
p
u
t
e
r
 
r
o
o
m
 
-
 
s
e
v
e
r
e
 
d
a
m
a
g
e
 
i
f

s
p
i
l
l
e
d

D
E

C
IS

IO
N

S

D
e
t
e
r
m
i
n
e
 
s
p
e
e
d
 
a
n
d
 
a
c
c
u
r
a
c
y
 
o
f
 
j
o
b

t
o
 
b
e
 
p
e
r
f
o
r
m
e
d

C
U

E
S

D
a
t
a
 
n
o
t
 
g
e
n
e
r
a
t
e
d
 
b
y
 
c
o
m
p
u
t
e
r

S
y
n
t
a
x
 
e
r
r
o
r
s

E
 R

 R
 c

ia
$



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

O
P
E
R
A
T
E
 
O
P
T
I
C
A
L
 
I
/
O
 
D
E
V
I
C
E
S

r
S

C
IE

N
C

E

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
f
l
o
w
 
o
f
 
e
l
e
c
t
r
i
c
a
l
 
c
u
r
r
e
n
t

[
u
n
d
e
r
s
t
a
n
d
 
e
l
e
c
t
r
i
c
a
l
 
f
l
o
w
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
,
 
f
u
s
e
 
f
a
i
l
u
r
e

e
t
c
.
,
 
r
e
a
d
i
n
g
 
m
e
c
h
a
n
i
s
m
 
b
a
s
i
c
 
t
o
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
O
p
t
i
c
a
l

r
e
a
d
i
n
g
 
m
e
c
h
a
n
i
s
m
s
]

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E
:

A
t
t
r
i
b
u
t
e
s
 
o
f
 
i
f

A
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n
.

R
e
l
a
t
e
s
 
t
o
:
 
C
o
m
f
o
r
t
,
 
C
a
u
t
i
o
n
,
 
S
a
f
e
t
y
,
 
a
n
d
 
P
h
y
s
i
c
a
l
,

e
m
o
t
i
o
n
a
l
,
 
a
n
d
 
i
n
t
e
l
l
e
c
t
u
a
l
 
h
e
a
l
t
h

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o

p
e
a
k
 
p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l

m
e
n
t
a
l
 
p
e
r
f
o
r
m
a
n
c
e
:
 
a
t
t
e
n
t
i
o
n
,
 
o
b
s
e
r
v
a
t
i
o
n
,
 
c
o
n
c
e
n
-

t
r
a
t
i
o
n
,
 
m
e
n
t
a
l
 
a
l
e
r
t
n
e
s
s
,
 
m
e
n
t
a
l
 
q
u
i
e
t
u
d
e
,
 
m
e
n
t
a
l

c
l
a
r
i
t
y
,
 
a
n
d
 
o
r
v
i
n
i
z
a
t
i
o
n

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

B
i
n
a
r
y
 
n
u
m
b
e
r
s

H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
v
a
r
i
o
u
s
 
b
a
s
e
 
n
u
m
b
e
r
 
s
y
s
t
e
m
s
 
w
i
t
h

o
u
r
 
d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

P
o
s
i
t
i
v
e
 
R
a
t
i
o
n
a
l
s

U
s
e
 
o
f
 
N
u
m
b
e
r
s
 
(
w
i
t
h
o
l
l
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g

O
r
d
e
r
i
n
g

C
o
d
i
n
g

I
n
d
e
x
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
O
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)

A
d
d
i
t
i
o
n
,
 
S
t
,
t
r
a
c
t
i
o
n
,
 
M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
D
i
v
i
s
i
o
n

a
l
g
o
r
i
t
h
m
s

O
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n

s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

C
O

M
M

U
N

IC
A

T
IO

N
S

R
e
a
d
i
n
g

W
r
i
t
i
n
g

-.
1m

m
om

m
ts

om
m

oo
m

or
r

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

E
X

A
M

P
LE

S

S
t
o
r
e
 
n
e
w
 
d
a
t
a
 
i
n
 
c
o
m
p
u
t
e
r

S
t
o
r
e
 
n
e
w
 
d
a
t
a
 
i
n
 
c
o
m
p
u
t
e
r

V
IN

IM
III

III
11

11
11

1

S
K

I L
 L

S
/C

O
N

C
E

P
T

S

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
D
e
t
a
i
l
,
 
T
e
r
m
i
n
o
l
o
g
y

S
p
e
l
l
i
n
g
,
 
C
l
a
s
s
i
f
i
c
a
t
i
o
n
,
 
L
o
g
i
c

T
e
r
m
i
n
o
l
o
g
y

4
5



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

L
O
A
D
 
A
N
D
 
O
P
E
R
A
T
E
 
D
I
S
K
 
D
R
I
V
E
S
 
O
R
 
C
A
R
T
R
I
D
G
E
S

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N

D
i
s
k
 
p
a
c
k
 
o
r
 
c
a
r
t
r
i
d
g
e

C
l
e
a
n
i
n
g
 
m
a
t
e
r
i
a
l
s
-
d
u
s
t
 
f
r
e
e
'
c
l
o
t
h
,

s
o
l
v
e
n
t
 
f
o
r
 
c
l
e
a
n
i
n
g
 
w
o
o
d
 
b
l
a
d
e

R
u
n
 
l
o
g
 
(
m
a
n
u
a
l
)

L
a
b
e
l
s

D
E

C
IS

IO
N

S

D
e
t
e
r
m
i
n
e
 
t
n
e
 
c
o
r
r
e
c
t
 
d
i
s
k
 
a
n
d

p
r
o
p
e
r
 
d
r
i
v
e
 
t
o
 
b
e
 
u
s
e
d

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

C
3E

10
,..

.
S

A
F

E
T

Y
 -

 H
A

Z
A

R
D

L
o
a
d
;
 
p
u
l
l
 
d
i
s
k
 
f
o
r
 
o
p
e
r
a
t
i
o
n
 
a
s

i
n
s
t
r
u
c
t
e
d
 
b
y
 
r
u
n
 
m
a
n
u
a
l
 
o
r
 
c
o
n
s
o
l
e

c
o
d
e
;
 
h
o
l
d
 
d
i
s
k
 
p
a
c
k
 
c
o
n
t
a
i
n
e
r
 
f
i
r
m
l
y

b
y
 
t
o
p
 
h
a
n
d
l
e
,
 
t
u
r
n
 
l
o
c
k
i
n
g
 
k
n
o
b
 
o
n

b
o
t
t
o
m
 
p
l
a
t
e
 
a
l
l
o
w
i
n
g
 
t
h
e
 
p
l
a
t
e
 
t
o
 
b
e

r
e
m
o
v
e
d
;
 
s
t
o
p
 
u
n
i
t
,
 
o
p
e
n
 
c
o
v
e
r
 
a
n
d

p
l
a
c
e
 
p
a
c
k
 
o
n
 
s
p
i
n
d
l
e
 
(
s
t
i
l
l
 
i
n
 
c
o
v
e
r

R
o
t
a
t
e
 
c
o
v
e
r
 
i
n
 
d
i
r
e
c
t
i
o
n
 
o
f
 
"
O
N
"

a
r
r
o
w
 
u
n
t
i
l
 
f
i
r
m
 
r
e
s
i
s
t
a
n
c
e
 
i
s
 
m
e
t

a
n
d
 
l
e
f
t
 
o
f
f
;
 
s
t
o
r
e
 
e
m
p
t
y
 
c
o
n
t
a
i
n
e
r
;

C
l
o
s
e
 
d
i
s
k
 
u
n
i
t
;
 
m
o
v
e
 
s
t
a
r
t
/
s
t
o
p
 
s
w
i
t
c
h

t
o
 
s
t
a
r
t
 
w
h
i
c
h
 
c
a
u
s
e
s
 
r
o
t
a
t
i
o
n
 
a
n
d

p
a
c
k
 
s
u
r
f
a
c
e
 
i
s
 
c
l
e
a
n
e
d
 
a
n
d
 
p
o
s
i
t
i
o
n

r
e
a
d
/
w
r
i
t
e
 
b
e
n
d
s
;
 
m
o
v
e
 
e
n
a
b
l
e
/
d
i
s
a
b
l
e

s
w
i
t
c
h
 
t
o
 
e
n
a
b
l
e
;
 
f
e
e
l
 
t
o
p
 
o
f
 
d
i
s
k

d
r
i
v
e
s
 
w
i
t
h
 
h
a
n
d
 
t
o
 
s
e
e
 
i
f
 
d
i
s
k
 
h
a
s

s
t
o
p
p
e
d
 
s
p
i
n
n
i
n
g
;
 
l
i
s
t
e
n
 
t
o
 
c
a
r
d

r
e
a
d
e
r
 
t
o
 
h
e
a
r
 
i
f
 
i
t
 
i
s
 
a
c
c
e
p
t
i
n
g
 
a

c
a
r
d
 
o
r
 
i
f
 
i
t
 
i
s
 
j
a
m
m
e
d
,
 
a
n
d
 
l
i
s
t
e
n

t
o
 
l
i
n
e
 
p
r
i
n
t
e
r
 
t
o
 
h
e
a
r
 
i
f
 
i
t
 
b
e
c
o
m
e
s

j
a
m
m
e
d
 
w
h
i
l
e
 
p
r
i
n
t
i
n
g
 
o
u
t
p
u
t

C
U

E
S

P
a
r
i
t
i
n
g
 
s
h
o
w
n
 
o
n
 
c
o
m
p
u
t
e
r
 
l
i
g
h
t
s

H
a
z
a
r
d
:

E
l
e
c
t
r
i
c
a
l
 
s
h
o
c
k
s

S
a
f
e
t
y
:

P
o
w
e
r
 
d
o
w
n
 
a
c
c
o
r
d
i
n
g
 
t
o

w
e
a
t
h
e
r
 
f
o
r
e
c
a
s
t
s

F
o
l
l
o
w
 
t
o
r
n
a
d
o
 
w
a
r
n
i
n
g
s
,
 
e
t

K
e
e
p
 
p
a
c
k
 
i
n
 
c
l
o
s
e
d
 
c
o
n
t
a
i
n
e
r
 
w
h
e
n

n
o
t
 
i
n
 
u
s
e
 
(
n
e
v
e
r
 
t
o
u
c
h
 
o
r
 
l
e
a
v
e

e
x
p
o
s
e
d
,
 
t
h
e
 
d
i
s
k
 
e
d
g
e
s
 
o
r
 
s
u
r
f
a
c
e
s
)

L
a
b
e
l
 
m
a
t
e
r
i
a
l
 
w
i
t
h
 
a
d
h
e
s
i
v
e
 
s
t
i
c
k
-

e
r
s
 
t
h
a
t
 
a
r
e
 
r
e
m
o
v
a
b
l
e

K
e
e
p
 
e
x
t
e
r
i
o
r
 
s
u
r
f
a
c
e
 
o
f
 
c
o
n
t
a
i
n
e
r

c
l
e
a
n
 
a
n
d
 
d
u
s
t
-
f
r
e
e

0=
15

A
 
d
i
s
k
 
c
a
r
t
r
i
d
g
e
 
c
a
r
r
i
e
d
 
t
h
r
o
u
g
h
 
a

s
e
c
u
r
i
t
y
 
m
e
t
a
l
 
d
e
t
e
c
t
o
r
 
a
t
 
a
i
r
-

p
o
r
t
s
 
w
i
l
l
 
h
a
v
e
 
i
t
s
 
d
a
t
a
 
e
r
a
s
e
d

H
a
n
d
l
e
 
d
i
s
k
 
w
i
t
h
 
c
a
r
e
-
i
f
 
d
r
o
p
p
e
d
 
o
r

d
a
m
a
g
e
d
,
 
d
a
t
a
 
s
t
o
r
e
d
 
o
n
 
i
t
 
i
s
 
l
o
s
t

a
n
d
 
c
a
n
n
o
t
 
b
e
 
m
o
u
n
t
e
d
 
o
n
 
d
i
s
k
 
d
r
i
v
e

N
e
v
e
r
 
l
a
y
 
a
 
d
i
s
k
 
p
a
c
k
 
o
r
 
c
a
r
t
r
i
d
g
e

u
p
o
n
 
d
i
s
k
 
d
r
i
v
e
s
-
m
a
g
n
e
t
i
c
 
f
i
e
l
d

w
i
l
l
 
e
r
a
s
e
 
a
l
l
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
 
d
i
s
k

N
e
v
e
r
 
o
p
e
n
 
d
i
s
k
 
u
n
i
t
 
c
o
v
e
r
 
u
n
l
e
s
s

d
i
s
k
 
d
r
i
v
e
 
i
s
 
s
t
o
p
p
e
d



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

L
O
A
D
 
A
N
D
 
O
P
E
R
A
T
E
 
D
I
S
K
 
D
R
I
V
E
S
 
O
R
 
C
A
R
T
R
I
D
G
E
S

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

D
i
s
k
 
h
a
z
a
r
d
 
-
 
e
l
e
c
t
r
o
n
i
c
 
p
r
i
n
c
i
p
l
e
s
 
a
b
o
u
t
 
m
a
g
n
e
t
i
c
 
f
i
e
l
d
s

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E
:

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c

t
o
 
p
e
a
k
 
p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l

m
e
n
t
a
l
 
p
e
r
f
o
r
m
a
n
c
e

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

W
r
i
t
i
n
g

R
e
a
d
i
n
g

V
i
e
w
i
n
g

H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

N
u
m
b
e
r
 
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
/
 
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

C
o
n
t
r
a
s
t
 
a
n
d
 
c
o
m
p
a
r
e
 
v
a
r
i
o
u
s
 
b
a
s
e
 
n
u
m
b
e
r
 
s
y
s
t
e
m
s
 
w
i
t
h

o
u
r
 
d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

U
s
e
 
o
f
 
N
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g

O
r
d
e
r
i
n
g

I
n
d
e
x
i
n
g

C
o
d
i
n
g
 
[
d
i
s
k
 
s
e
r
i
a
l
 
n
u
m
b
e
r
s
]

C
O

M
M

U
N

IC
A

T
IO

N
S

E
X

A
M

P
LE

S

R
e
c
o
r
d
 
m
e
m
o
r
y
 
s
t
o
r
a
g
e

I
n
t
e
r
p
r
e
t
i
n
g
 
o
p
e
r
a
t
i
o
n
a
l
 
m
a
n
u
a
l
s
,

P
r
o
g
r
a
m
 
l
a
n
g
u
a
g
e
s

I
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f
 
o
p
e
r
a
t
i
n
g
'
 
m
a
n
u
a
l
s

S
K

I L
 L

S
/C

O
N

C
E

P
T

S

C
om

pr
eh

en
si

on
,-

D
et

ai
l, 

In
fo

rm
at

io
na

l,
r
e
p
o
r
t
s
,
 
D
i
s
c
r
i
p
t
i
o
n
 
o
f
 
m
e
c
h
a
n
i
s
m
,

D
e
f
i
n
i
t
i
o
n
,
 
T
e
r
m
i
n
o
l
o
g
y

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
M
e
m
o
r
y
,
 
R
e
c
o
g
n
i
t
i
o
n

o
f
 
s
y
m
b
o
l
s
,
 
c
o
d
e
s
,
 
e
m
b
l
e
m
s

4
7



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

O
P
E
R
A
T
E
 
T
E
L
E
T
Y
P
E
W
R
I
T
E
R
 
T
E
R
M
I
N
A
L
S

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
A

F
E

T
Y

H
A

Z
A

R
D

T
e
l
e
t
y
p
e
 
u
n
i
t
 
T
T
Y

8
 
c
h
a
n
e
l
 
A
S
C
 
1
1
 
c
o
d
e
 
t
a
p
e

T
e
l
e
p
h
o
n
e

L
o
a
d
 
p
a
p
e
r
 
t
a
p
e
 
-
 
a
l
i
g
n

P
r
e
s
s
 
k
e
y
s
 
a
n
d
 
8
-
b
i
t
 
A
S
C
 
1
1
 
c
o
d
e

c
h
a
r
a
c
t
e
r
 
i
s
 
g
e
n
e
r
a
t
e
d

R
e
c
e
i
v
e
 
c
o
d
e
d
 
c
h
a
r
a
c
t
e
r
 
w
h
i
c
h
 
o
p
e
r
a
t
e
s

t
y
p
e
w
r
i
t
e
r
 
p
r
i
n
t
 
m
e
c
h
a
n
i
s
m

A
t
t
a
c
h
 
p
h
o
n
e
 
o
r
 
c
o
n
n
e
c
t
 
t
o
 
m
a
i
n
 
t
r
a
n
s
-

m
i
s
s
i
o
n
 
l
i
n
e
s
 
t
o
 
t
r
a
n
s
m
i
t
 
t
o
 
c
o
m
p
u
t
e
r

C
o
m
p
u
t
e
r
 
r
e
c
e
i
v
e
s
 
d
a
t
a
 
/
 
o
r
 
t
r
a
n
s
m
i
t
s

t
o
 
T
T
Y
 
t
e
r
m
i
n
a
l

U
n
l
o
a
d
 
t
a
p
e
 
o
r
 
p
a
p
e
r
 
w
i
t
h
 
t
r
a
n
s
m
i
t
t
e
d

m
e
s
s
a
g
e

R
o
u
t
e
 
t
o
 
n
e
x
t
 
s
t
a
t
i
o
n

D
E

C
IS

IO
N

S

D
e
t
e
r
m
i
n
e
 
A
p
e
e
d
 
a
n
d
 
a
c
c
u
r
a
c
y
 
f
o
r

m
e
s
s
a
g
e
s

C
U

E
S

P
ar

ity
 s

ho
w

n 
on

 c
om

pu
te

r 
lig

ht
n

C
h
e
c
k
 
f
o
r
 
d
a
m
a
g
e
d
 
o
r
 
w
o
r
n
 
c
o
r
d
s
 
a
n
d

p
l
u
g
s
 
-
 
e
l
e
c
t
r
i
c
a
l
 
s
h
o
c
k

K
e
e
p
 
f
i
n
g
e
r
s
 
a
w
a
y
 
f
r
o
m
 
p
r
i
n
t
 
k
e
y
s
 
w
h
e
n

e
q
u
i
p
m
e
n
t
 
i
s
 
o
p
e
r
a
t
i
n
g
 
-
 
p
r
i
n
t

c
a
r
r
i
a
g
e
 
m
a
y
 
c
u
t
 
f
i
n
g
e
r
s

A
m

m
om

m
er

E
R

R
O

R
S

M
a
l
f
u
n
c
t
i
o
n
 
i
n
 
a
c
o
u
s
t
i
c
 
c
o
u
p
l
e
r
 
t
o

c
o
n
v
e
r
t
 
b
e
t
w
e
e
n
 
t
h
e
 
e
l
e
c
t
r
i
c
a
l

s
i
g
n
a
l
s
 
a
n
d
 
s
o
u
n
d
 
s
i
g
n
a
l
s

M
i
s
a
l
i
g
n
e
d
 
p
a
p
e
r
 
t
a
p
e

P
a
p
e
r
 
t
a
p
e
 
n
o
t
 
c
o
m
p
l
e
t
e
l
y
 
p
u
n
c
h
e
d
 
o
u
t



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

O
P
E
R
A
T
E
 
T
E
L
E
T
Y
P
E
W
R
I
T
E
R
 
T
E
R
M
I
N
A
L
S

S
C
I
E
N
C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

M
a
g
n
e
t
i
c
 
f
i
e
l
d
s
 
o
f
 
f
o
r
c
e

T
r
a
n
s
f
e
r
 
o
f
 
h
e
a
t
 
f
r
o
m
 
o
n
e
 
b
o
d
y
 
t
o
 
a
n
o
t
h
e
r

R
e
d
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
f
l
o
w
 
o
f
 
e
l
e
c
t
r
i
C
a
l
 
c
u
r
r
e
n
t

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E
:

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o

p
e
a
k
 
p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l

m
e
n
t
a
l
 
p
e
r
f
o
r
m
a
n
c
e

H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g

O
r
d
e
r
i
n
g

I
n
d
e
x
i
n
g

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

E
X

A
M

P
LE

S
S

K
IL

LS
/C

O
N

C
E

P
T

S

R
e
a
d
i
n
g

W
r
i
t
i
n
g

S
t
o
r
e
 
n
e
w
 
d
a
t
a
 
i
n
 
c
o
m
p
u
t
e
r

S
t
o
r
e
 
n
e
w
 
d
a
t
a
 
i
n
 
c
o
m
p
u
t
e
r

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
D
e
t
a
i
l
,
 
T
e
r
m
i
n
o
l
o
g
y

S
p
e
l
l
i
n
g
,
 
C
l
a
s
s
i
f
i
c
a
t
i
o
n
,
 
L
o
g
i
c

T
e
r
m
i
n
o
l
o
g
y

4
9



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

O
P
E
R
A
T
E
 
O
N
 
L
I
N
E
 
S
Y
S
T
E
M
S

C
O

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
A

F
E

T
Y

H
A

Z
A

R
D

O
n
 
l
i
n
e
 
e
q
u
i
p
m
e
n
t

T
a
p
e
s
 
d
r
i
v
e
s

D
i
s
k
s
 
d
r
i
v
e
s

L
i
n
e
 
p
r
i
n
t
e
r

C
o
n
s
o
l
e

C
a
r
d
 
p
u
n
c
h

C
a
r
d
 
r
e
a
d
e
r

T
e
r
m
i
n
a
l
s

M
o
n
i
t
o
r
 
i
n
s
t
r
u
c
t
i
o
n
s
 
f
r
o
m
 
o
n
 
l
i
n
e

s
y
s
t
e
m
s

R
e
s
p
o
n
d
 
w
i
t
h
 
c
o
m
p
u
t
e
r
 
t
h
r
o
u
g
h
 
k
e
y
b
o
a
r
d

a
n
d
 
p
r
i
n
t
e
r

C
a
t
l
 
i
n
 
a
p
p
r
o
p
r
i
a
t
e
 
t
a
p
e
 
o
r
 
d
i
s
k
 
t
o

d
o
 
p
r
o
c
e
d
u
r
e

M
o
n
i
t
o
r
 
p
r
o
c
e
d
u
r
e
 
a
n
d
 
r
e
s
p
o
n
s
e

T
r
o
u
b
l
e
s
h
o
o
t

D
a
m
a
g
e
d
 
c
o
r
d
s
 
a
n
d
 
p
l
u
g
s
 
-
 
e
l
e
c
t
r
i
c
a
l

s
h
o
c
k

K
e
e
p
 
f
i
n
g
e
r
s
 
a
w
a
y
 
f
r
o
m
 
m
o
v
i
n
g
 
p
a
r
t
s
 
i
p
.

p
i
n
c
h
 
p
o
i
n
t
s
 
-
 
h
a
n
d
 
a
n
d
 
f
i
n
g
e
r

i
n
j
u
r
i
e
s

N
o
 
s
m
o
k
i
n
g
 
i
n
 
c
o
m
p
u
t
e
r
 
r
o
o
m
-
 
d
a
m
a
g
e

t
o
 
s
t
o
r
a
g
e
 
m
e
d
i
a
.
a
n
d
 
e
q
u
i
p
m
e
n
t

R
o
o
m
 
s
h
o
u
l
d
 
b
e
 
k
e
p
t
 
a
i
r
-
c
o
n
d
i
t
i
o
n
e
d

a
n
d
 
h
u
m
i
d
i
t
y
 
c
o
n
t
r
o
l
l
e
d
 
a
s
 
t
h
e
 
C
P
U

w
i
l
l
 
n
o
t
 
w
o
r
k
 
w
i
t
h
 
a
c
c
u
r
a
c
y
 
w
h
e
n

t
o
o
 
w
a
r
m

N
o
 
l
i
q
u
i
d
s
 
s
h
o
u
l
d
 
b
e
 
p
e
r
m
i
t
t
e
d
 
i
n
 
t
h
e

c
o
m
p
u
t
e
r
 
r
o
o
m
 
-
 
s
e
v
e
r
 
d
a
m
a
g
e
 
i
f

s
p
i
l
l
e
d

I
s
m

D
E
C
I
S
I
O
N
S

C
U
E
S

E
R
R
O
R
S

B
r
e
a
k
d
o
w
n

S
o
f
t
w
a
r
e
 
p
r
o
b
l
e
m
s

R
e
s
p
o
n
d
 
t
o
 
p
r
o
b
l
e
m
s
 
i
n
 
h
a
r
d
w
a
r
e
 
o
r

s
o
f
t
w
a
r
e

P
a
r
i
t
y
 
l
i
g
h
t
 
o
n
 
c
o
m
p
u
t
e
r

C
o
m
p
u
t
e
r
 
c
o
n
s
o
l
e
 
m
e
s
s
a
g
e
s



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

A
p
p
l
y
 
c
o
m
p
u
t
e
r
 
s
c
i
e
n
c
e

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E
:

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n

R
e
l
a
t
e
s
 
t
o
 
:

C
o
m
f
o
r
t
,
 
C
a
u
t
i
o
n
,
 
S
a
f
e
t
y
,
 
a
n
d
 
P
h
y
s
i
c
a
l
,

E
m
o
t
i
o
n
a
l
 
a
n
d
 
I
n
t
e
l
l
e
c
t
u
a
l
 
h
e
a
l
t
h

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o

p
e
a
k
 
p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e
:

B
o
d
y
 
r
h
y
t
h
m
,
 
B
r
e
a
t
h
i
n
g

C
o
o
r
d
i
n
a
t
e
d
 
w
i
h
h
 
b
o
d
y
 
m
o
v
e
m
e
n
t
,
 
B
o
d
y
 
b
a
l
a
n
c
e
 
a
n
d

p
o
s
t
u
r
e
,
 
M
o
v
e
m
e
n
t
 
f
r
o
m
 
t
e
n
s
i
o
n
 
t
o
 
r
e
l
a
x
a
t
i
o
n
 
a
n
d
 
v
i
c
e

v
e
r
s
a

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l
 
m
e
n
t
a
l

p
e
r
f
o
r
m
a
n
c
e
:

A
t
t
e
n
t
i
o
n
,
 
O
b
s
e
r
v
a
t
i
o
n
,
 
C
o
n
c
e
n
t
r
a
t
i
o
n
,

M
e
n
t
a
l
 
a
l
e
r
t
n
e
s
s
,
 
M
e
n
t
a
l
 
q
u
i
e
t
u
d
e
,
 
M
e
n
t
a
l
 
c
l
a
r
i
t
y
,

O
r
g
a
n
i
z
a
t
i
o
n

P
o
s
i
t
i
v
e
 
r
a
t
i
o
n
a
l
s

H
i
n
d
u
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
 
/
e
x
t
e
n
d
e
d
 
n
o
t
a
t
i
o
n

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
v
a
r
i
o
u
s
 
b
a
s
e
 
n
u
m
b
e
r
 
s
y
s
t
e
m
s
 
w
i
t
h

o
u
r
 
d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g
,
 
C
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
,
 
O
r
d
e
r
i
n
g

F
i
i
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)

A
d
d
i
'
-
i
o
n
,
 
S
u
b
t
r
a
c
t
i
o
n
,
 
M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
D
i
v
i
s
i
o
n

a
l
o
r
i
t
h
m
s

O
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n

s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

C
O

M
M

U
N

IC
A

T
IO

N
S

11
,2

=
.1

17
...

..7
1,

PE
R

FO
R

M
A

N
C

E
 M

O
D

E
S

E
X

A
M

P
LE

S
S

K
IL

LS
 /C

O
N

C
E

P
T

S

C
o
m
m
u
n
i
c
a
t
e
 
w
i
t
h
 
o
n
 
l
i
n
e
 
s
y
s
t
e
m
s

p
r
o
b
l
e
m
s
 
t
h
a
t
 
a
r
e
 
i
n
c
u
r
r
e
d
 
t
o
 
k
e
e
p

t
h
e
m
 
p
o
s
t
e
d
 
o
f
 
w
h
a
t
 
i
s
 
h
a
p
p
e
n
i
n
g

C
o
m
m
u
n
i
c
a
t
e
 
1
,
-
.
.
t
h
 
o
t
h
e
r
 
a
r
e
a
s
 
o
f

c
a
p
a
b
i
l
i
t
i
e
s
 
o
f
 
c
o
m
p
u
t
e
r

D
R
 
D
a
t
e
 
R
e
s
e
t

T
R
 
T
i
m
e
 
R
e
s
e
t

T
D

T
i
m
e
 
a
n
d
 
D
a
t
e

I
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f
 
m
n
e
m
o
n
i
c
s

51



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

U
P
D
A
T
E
 
M
A
N
U
A
L
S

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B
J
E
C
T
S
 
A
C
T
E
D

U
P

O
N

P
E

R
F

uR
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
A

F
E

T
Y

H
A

Z
A

R
D

O
p
e
r
a
t
i
o
n
s
 
m
a
n
u
a
l

R
e
c
e
i
v
e
 
u
p
d
a
t
e
 
o
n
 
h
a
r
d
w
a
r
e
 
(
t
e
c
h
n
i
c
a
l

N
o
 
s
m
o
k
i
n
g
 
i
n
 
c
o
m
p
u
t
e
r
 
r
o
o
m
-
 
d
a
m
a
g
e

n
o
t
e
s
)

t
o
 
s
t
o
r
a
g
e
 
m
e
d
i
a
 
a
n
d
 
e
q
u
i
p
m
e
n
t

F
i
l
e
 
i
n
 
o
p
e
r
a
t
i
o
n
s
 
m
a
n
u
a
l

R
o
o
m
 
s
h
o
u
l
d
 
b
e
 
k
e
p
t
 
a
i
r
-
c
o
n
d
i
t
i
o
n
e
d

a
n
d
 
h
u
m
i
d
i
t
y
 
c
o
n
t
r
o
l
l
e
d
 
a
s
 
t
h
e
 
C
P
U

R
e
c
e
i
v
e
 
u
p
d
a
t
e
 
i
n
 
p
r
o
g
r
a
m
m
i
n
g
 
f
i
l
e

w
i
l
l
 
n
o
t
 
w
o
r
k
 
w
i
t
h
 
a
c
c
u
r
a
c
y
 
w
h
e
n

a
n
d
 
r
o
u
t
e
 
t
o
 
p
r
o
g
r
a
m
m
e
r
s

t
o
o
 
w
a
r
m

H
a
n
d
s
 
s
h
o
u
l
d
 
b
e
 
k
e
p
t
 
a
w
a
y
 
f
r
o
m
 
a
l
l

m
o
v
i
n
g
 
p
a
r
t
s

N
o
 
l
i
q
u
i
d
s
 
s
h
o
u
l
d
 
b
e
 
p
e
r
m
i
t
t
e
d
 
i
n
 
t
h
e

c
o
m
p
u
t
e
r
 
r
o
o
m
-
s
e
v
e
r
e
 
d
a
m
a
g
e
d
 
i
f

s
p
i
l
l
e
d

.
,

D
E

C
IS

IO
N

S
C

U
E

S
E

R
R

O
R

S

D
e
t
e
r
m
i
n
e
 
a
 
s
i
m
p
l
i
f
i
e
d
 
l
a
n
g
u
a
g
e
 
e
a
s
i
l
y

L
a
n
g
u
a
g
e
 
t
o
o
 
d
i
f
f
i
c
u
l
t
 
f
o
r
 
a
v
e
r
a
g
e

N
o
t
 
s
a
v
i
n
g
 
a
n
d
 
f
i
l
i
n
g
 
u
p
d
a
t
e
d
 
m
a
t
e
r
i
a
l

u
n
d
e
r
s
t
o
o
d
 
b
y
 
a
l
l
 
u
s
e
r
s

u
s
e
r

a
n
d
 
t
h
e
n
 
u
s
i
n
g
 
t
h
e
m



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

U
P
D
A
T
E
 
M
A
N
U
A
L
S

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
:

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
c
o
o
p
e
r
a
t
i
o
n

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
u
n
c
t
i
o
n
 
e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
-

i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,
 
p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l

v
a
r
i
b
l
e
s

E
x
i
b
i
t
 
q
u
a
l
i
t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,
 
s
e
l
f
-
c
o
n
t
r
o
l
,
 
s
e
l
f
-

r
e
l
i
a
n
c
e
,
 
s
e
l
f
-
r
e
s
p
e
c
t
 
a
n
d
 
a
d
a
p
t
a
b
i
l
i
t
y

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o

p
e
a
k
 
p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l

m
e
n
t
a
l
 
p
e
r
f
o
r
m
a
n
c
e

P
o
s
i
t
i
v
e
 
n
a
t
i
o
n
a
l
s

H
i
n
d
u
 
-
 
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l

P
l
a
c
e
 
v
a
l
u
e
 
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
v
a
r
i
o
u
s
 
b
a
s
e
 
n
u
m
b
e
r
 
s
y
s
t
e
m
s
 
w
i
t
h

o
u
r
 
d
e
c
i
m
a
l
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g
,
 
C
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
,
 
O
r
d
e
r
i
n
g
,
 
I
n
d
e
x
i
n
g
,
 
R
a
t
i
o
,

C
o
d
i
n
g
 
[
d
i
s
k
 
s
e
r
i
a
l
 
n
u
m
b
e
r
s
]

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)

A
d
d
i
t
i
o
n
,
 
S
u
b
t
r
a
c
t
i
o
n
,
 
M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
D
i
v
i
s
i
o
n

A
l
g
o
r
i
t
h
m
s

O
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s

R
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s
,
 
C
h
a
n
g
i
n
g
 
m
i
x
e
d
 
n
u
m
b
e
r
s
 
t
o
 
i
m
p
r
o
p
e
r

f
r
a
c
t
i
o
n
s
,
 
C
h
a
n
g
i
n
g
 
%
 
t
o
 
f
r
a
c
t
i
o
n
s
 
a
n
d
 
f
r
a
c
t
i
o
n
s
 
t
o
 
%
,

F
i
n
d
i
n
g
 
a
 
%
 
o
f
 
a
 
n
u
m
b
e
r
 
a
n
d
 
w
h
a
t
 
%
 
o
n
e
 
n
u
m
b
e
r
 
i
s
 
o
f
 
a
n
-

o
t
h
e
r
,
 
C
h
a
n
g
i
n
g
 
f
r
a
c
t
i
o
n
s
 
t
o
 
d
e
c
i
m
a
l
 
a
n
d
 
d
e
c
i
m
a
l
s
 
t
o
 
f
r
a
c
-

t
i
o
n
s
,
 
R
o
u
n
d
i
n
g
 
o
f
f
 
d
e
c
i
m
a
l
s
 
a
n
d
 
w
h
o
l
e
 
n
u
m
b
e
r
s

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

R
e
a
d
i
n
g

W
r
i
t
i
n
g

E
X

A
M

P
LE

S

S
t
o
r
e
 
n
e
w
 
d
a
t
a
 
i
n
 
c
o
m
p
u
t
e
r

S
t
o
r
e
 
n
e
w
 
d
a
t
a
 
i
n
 
c
o
m
p
u
t
e
r

S
K

I L
LS

/C
O

N
C

E
P

T
S

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
D
e
t
a
i
l
,
 
T
e
r
m
i
n
o
l
o
g
y

S
p
e
l
l
i
n
g
,
 
C
l
a
s
s
i
f
i
c
a
t
i
o
n
,
 
T
e
r
m
i
n
o
l
o
g
y
,

L
o
g
i
c

5
3



Duty C Supervising Programming

1 Analyze the problem
2 Program flow charts
3 Develop programs
4 Assemble or compile the object program
5 Test and correct the program
6 Prepare the program for production
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Duty D Maintaining a Systems Library

1 Store according to prearranged order data files, programs, and documentations
2 Lend and receive data according to a set procedure
3 Maintain security and protection of stored data
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Duty E Performing Basic Business Applications for Processing Data

1 Process sales orders
2 Process shipping orders
3 Prepare invoices
4 Process accounts receivable
5 Process accounts payable
6 Calculate payroll
7 Process inventory control
8 Prepare financial statements
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p
e
r
 
c
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P
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c
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c
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p
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c
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c
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e
f
f
i
c
i
e
n
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n
 
e
n
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u
n
-
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f
a
s
t
 
c
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n
g
i
n
g
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u
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t
i
p
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e
,
 
p
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r
s
o
n
a
l
 
o
r
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c
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c
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c
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l
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c
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r
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c
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c
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s
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f
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l
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c
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a
l
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r
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r
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n
c
e
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o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
b
 
o
f
 
n
e
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1
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h
 
p
h
y
s
i
c
a
l

a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
c
r
,
 
a
n
d
 
r
e
l
a
 
,
'
a
t
i
o
n

P
o
s
i
t
i
v
e
 
r
a
t
i
o
n
a
l
e

H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l
,
 
P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

C
o
u
n
t
i
n
g
,
 
I
n
d
e
x
i
n
g
,
 
C
o
d
i
n
g
,
 
R
a
t
i
o

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)

s
u
b
t
r
a
c
t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
d
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
h
m

A
d
d
i
t
i
o
n
,

o
f
,
 
o
p
e
r
a
t
i
o
n
s

R
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s
,
 
C
h
a
n
g
i
n
g
 
m
i
x
e
d
 
n
u
m
b
e
r
s
 
t
o
 
i
m
p
r
o
p
e
r

f
r
a
c
t
i
o
n
s
,
 
c
h
a
n
g
i
n
g
 
%
 
t
o
 
f
r
a
c
t
i
o
n
s
 
a
n
d
 
v
i
c
e
 
v
e
r
s
a
,
 
F
i
n
d
i
n
g

a
 
%
 
o
f
 
a
 
n
u
m
b
e
r
 
a
n
d
 
w
h
a
t
 
%
 
o
n
e
 
n
u
m
b
e
r
 
i
s
 
o
f
 
a
n
o
t
h
e
r

C
h
a
n
g
-

i
n
g
 
f
r
a
c
t
i
o
n
s
 
t
o
 
d
e
c
i
m
a
l
 
a
n
d
 
v
i
c
e
 
v
e
r
s
a
,
 
R
o
u
n
d
i
n
g
 
o
f
f
 
d
e
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-

i
m
a
l
s
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n
d
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h
o
l
e
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u
m
b
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s
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G
u
e
s
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n
d
 
c
h
e
c
k
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e
t
h
o
d
,
 
R
u
l
e
 
o
f

t
h
u
m
b
,
 
P
r
o
p
e
r
t
y
 
o
f
 
c
o
m
p
a
r
i
s
o
n
-
e
q
u
a
l
i
t
y
/
e
q
u
i
v
a
l
e
n
c
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,
 
a
n
d

i
n
e
q
u
a
l
i
t
y
/
g
r
e
a
t
e
r
 
t
h
a
n
/
l
e
s
s
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h
a
n
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s
e
 
o
f
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o
m
p
u
t
i
n
g
 
d
e
v
i
c
e
s
 
a
n
d
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e
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c
a
l
 
a
i
d
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C
a
l
c
u
l
a
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o
r
s
-
e
l
e
c
t
r
i
c
 
a
n
d
 
m
e
c
h
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c
a
l
,
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o
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u
t
e
r
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"
M
e
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s
u
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e
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r
o
l
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o
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n
i
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s
t
r
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t
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;
 
r
a
t
e

M
e
a
s
u
r
e
m
e
n
t
s
:
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o
n
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r
i
c

T
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m
e
,
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n
e
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,
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e
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p
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p
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r
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c
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s

P
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n
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n
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i
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,
 
s
p
e
l
l
i
n
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,
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n
s
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r
u
c
t
i
o
n
s
,

b
u
s
i
n
e
s
s
 
l
e
t
t
e
r
s
,
 
c
l
a
r
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y
 
o
f
 
e
x
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r
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s
-
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i
o
n
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u
s
a
g
e

1
,
0
1
1
;
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P
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p
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d
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s
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l
c
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l
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s
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z
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:

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
c
o
o
p
e
r
a
t
i
o
n
,
 
t
o
 
f
u
n
c
t
i
o
n

e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
 
m
u
l
t
i
p
l
e
,

p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
b
l
e
s

E
x
h
i
b
i
t
 
q
u
a
l
i
t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,
 
s
e
l
f
-
c
o
n
t
r
o
l
,

s
e
l
f
-
r
e
l
i
a
n
c
e
,
 
s
e
l
f
-
r
e
s
p
e
c
t
 
a
n
d
 
a
d
a
p
t
a
b
i
l
i
t
y

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o

p
e
a
k
 
p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e
:

B
o
d
y
 
r
h
y
t
h
m
,
 
B
r
e
a
t
h
i
n
g

c
o
o
r
d
i
n
a
t
e
d
 
w
i
t
h
 
b
o
d
y
 
m
o
v
e
m
e
n
t
,
 
B
o
d
y
 
b
a
l
a
n
c
e
 
a
n
d

p
o
s
t
u
r
e
,
,
 
M
o
v
e
m
e
n
t
 
f
r
o
m
 
t
e
n
s
i
o
n
 
t
o
 
r
e
l
a
x
a
t
i
o
n
 
a
n
d

v
i
c
e
 
v
e
r
s
a

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l

m
e
n
t
a
l
 
p
e
r
f
o
r
m
a
n
c
e
:

A
t
t
e
n
t
i
o
n
,
 
O
b
s
e
r
v
a
t
i
o
n
,

C
o
n
c
e
n
-

t
r
a
t
i
o
n
,
 
M
e
n
t
a
l
 
a
l
e
r
t
n
e
s
s
,
 
V
e
n
t
a
l
 
q
u
i
e
t
u
d
e
,
 
M
e
n
t
a
l

c
l
a
r
i
t
y
,
 
O
r
g
a
n
i
z
a
t
i
o
n

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
,
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n
.

R
e
l
a
t
e
s
 
t
o
:

c
o
m
f
o
r
t
,
 
c
a
u
t
i
o
n
,
 
s
a
f
e
t
y
,
 
a
n
d
 
p
h
y
s
i
c
a
l
,

e
m
o
t
i
o
n
a
l
,
 
a
n
d
 
i
n
t
e
l
l
e
c
t
u
a
l
 
h
e
a
l
t
h

P
o
s
i
t
i
v
e
 
r
a
t
i
o
n
a
l
s

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)
:

a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,

m
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
d
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
h
m
;
 
o
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s

H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l
,
 
P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
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e
l
e
t
e
,
 
o
r
 
c
h
a
n
g
e
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n

m
a
s
t
e
r
 
r
e
c
o
r
d
s
 
i
n
 
c
a
r
d
 
f
i
l
e
s

R
ec

or
d

p
e
r
i
o
d
i
c
 
t
r
a
n
s
a
c
t
i
o
n
s

H
a
z
a
r
d
s
:

P
a
p
e
r
 
c
u
t
s

I
m
p
r
o
p
e
r
 
l
i
g
h
t
i
n
g

E
l
e
c
t
r
i
c
a
l
 
s
h
o
c
k

D
E

C
IS

IO
N

S
C

U
E

S
E

R
R

O
R

S

D
e
t
e
r
m
i
n
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
b
a
s
i
c
 
c
l
e
r
i
c
a
l

a
.
.
.
c
u
r
a
c
y

I
n
c
o
r
r
e
c
t

de
ci

m
al

p
o
i
n
t

O
ve

r 
pa

ym
en

ts

L
o
s
s
 
o
f
 
d
i
s
c
o
u
n
t
s

P
o
s
s
i
b
l
e
 
b
a
d
 
c
r
e
d
i
t
 
r
a
t
i
n
g
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E
S
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A
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O
U
N
T
S
 
P
A
Y
A
B
L
E

S
C

IE
N

C
E

M
A

T
H

 -
 N

U
M

B
E

R
 S

Y
S

T
E

M
S

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E
:

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
:

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
c
o
o
p
e
r
a
t
i
o
n
 
a
n
d
 
t
o
 
f
u
n
c
t
i
o
n

e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,

p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
b
l
e
s

E
x
h
i
b
i
t
 
q
u
a
l
i
t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,
 
s
e
l
f
-
c
o
n
t
r
o
l
,
 
s
e
l
f
-

r
e
l
i
a
n
c
e
,
 
s
e
l
f
-
r
e
s
p
e
c
t
 
a
n
d
 
a
d
a
p
t
a
b
i
l
i
t
y

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
r
_
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o
 
p
e
a
k

p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e
:

b
o
d
y
 
r
h
y
t
h
m
,
 
b
r
e
a
t
h
i
n
g
 
c
o
o
r
d
i
-

n
a
t
e
d
 
w
i
t
h
 
b
o
d
y
 
m
o
v
e
m
e
n
t
,
 
b
o
d
y
 
b
a
l
a
n
c
e
 
a
n
d
 
p
o
s
t
u
r
e
,

m
o
v
e
m
e
n
t
 
f
r
o
m
 
t
e
n
s
i
o
n
 
t
o
 
r
e
l
a
x
a
t
i
o
n
 
a
n
d
 
v
i
c
e
 
v
e
r
s
a

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l
 
m
e
n
t
a
l

p
e
r
f
o
r
m
a
n
c
e
:

a
t
t
e
n
t
i
o
n
,
 
o
b
s
e
r
v
a
t
i
o
n
,
 
c
o
n
c
e
n
t
r
a
t
i
o
n
,

m
e
n
t
a
l
 
a
l
e
r
t
n
e
s
s
,
 
m
e
n
t
a
l
 
q
u
i
e
t
u
d
e
,
 
m
e
n
t
a
l
 
c
l
a
r
i
t
y
,

o
r
g
a
n
i
z
a
t
i
o
n

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n
.

R
e
l
a
t
e
s
 
t
o
:

c
o
m
f
o
r
t
,
 
c
a
u
t
i
o
n
,
 
s
a
f
e
t
y
,
 
a
n
d
 
p
h
y
s
i
c
a
l
,

e
m
o
t
i
o
n
a
l
,
 
a
n
d
 
i
n
t
e
l
l
e
c
t
u
a
l
 
h
e
a
l
t
h

P
o
s
i
t
i
v
e
 
r
a
t
i
o
n
a
l
s

H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

N
u
m
b
e
r
/
n
u
m
e
r
a
l
,
 
P
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)
:

c
o
u
n
t
i
n
g
,
 
i
n
d
e
x
i
n
g
,

r
a
t
i
o

A
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
d
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
h
m
s
;

o
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
;
 
r
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s
;
 
c
h
a
n
g
i
n
g
 
m
i
x
e
d

n
u
m
b
e
r
s
 
t
o
 
i
m
p
r
o
p
e
r
 
f
r
a
c
t
i
o
n
;
 
c
h
a
n
g
i
n
g
 
2
 
t
o
 
f
r
a
c
t
i
o
n
s
 
a
n
d

v
i
c
e
 
v
e
r
s
a
;
 
f
i
n
d
i
n
g
 
a
 
%
 
o
f
 
a
 
n
u
m
b
e
r
 
a
n
d
 
w
h
a
t
 
%
 
o
n
e
 
n
u
m
b
e
r

i
s
 
o
f
 
a
n
o
t
h
e
r
;
 
c
h
a
n
g
i
n
g
 
f
r
a
c
t
i
o
n
s
 
t
o
 
d
e
c
i
m
a
l
 
a
n
d
 
v
i
c
e
 
v
e
r
s
a

r
o
u
n
d
i
n
g
 
o
f
f
 
d
e
c
i
m
a
l
s
 
a
n
d
 
w
h
o
l
e
 
n
u
m
b
e
r
s
;
 
g
u
e
s
s
 
a
n
d
 
c
h
e
c
k

m
e
t
h
o
d
;
 
p
r
o
p
e
r
t
y
 
o
f
 
c
o
m
p
a
r
i
s
o
n
;
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
b
y
 
z
e
r
o

U
s
e
 
o
f
 
c
o
m
p
u
t
i
n
g
 
d
e
v
i
c
e
s
 
a
n
d
 
m
e
c
h
a
n
i
c
a
l
 
a
i
d
s

c
a
l
c
u
l
a
t
o
r
s
-
e
l
e
c
t
r
i
c
 
a
n
d
 
m
e
c
h
a
n
i
c
a
l
,
 
c
o
m
p
u
t
e
r
s

D
e
p
e
n
d
i
n
g
 
o
n
 
p
r
o
d
u
c
t
 
o
f
 
c
o
m
p
a
n
y
:

"
m
e
a
s
u
r
e
 
s
e
n
s
e
"
/
r
o
l
e
 
o
f

"
u
n
i
t
"
,
 
i
n
s
t
r
u
m
e
n
t
,
 
r
a
t
e
;
 
M
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c
 
-

l
i
n
e
a
r
,
 
a
r
e
a
,
 
v
o
l
u
m
e
;
 
c
o
n
v
e
r
s
i
o
n
 
f
r
o
m
 
o
n
e
 
s
t
a
n
d
a
r
d
 
u
n
i
t
 
t
o

a
n
o
t
h
e
r
;
 
M
e
a
s
u
r
e
m
e
n
t
:

n
o
n
-
g
e
o
m
e
t
r
i
c
 
-
 
t
i
m
e
,
 
m
o
n
e
y
,
 
w
e
i
g
h
t
,

t
e
m
p
e
r
a
t
u
r
e
,
 
l
i
q
u
i
d
,
 
d
r
y
;
 
u
s
e
 
o
f
 
v
a
r
i
a
b
l
e
s
 
i
n
 
r
o
r
m
u
l
a
e
;

m
a
n
i
p
u
l
a
t
i
o
n
 
o
f
 
f
o
r
m
u
l
a
e
;
 
w
r
i
t
e
 
a
s
 
a
 
f
o
r
m
u
l
a
 
o
r
 
e
q
u
a
t
i
o
n
 
a

r
e
l
a
t
i
o
n
s
h
i
p
 
g
i
v
e
n
 
i
n
 
w
o
r
d
s
:
 
s
u
b
s
t
i
t
u
t
e
 
g
i
v
e
n
 
v
a
l
u
e
s
 
i
n

o
r
d
e
r
 
t
o
 
f
i
n
d
 
t
h
e
 
v
a
l
u
e
 
o
f
 
t
h
e
 
r
e
q
u
i
r
e
d
 
u
n
k
n
o
w
n
;
 
s
o
l
v
e

p
r
o
b
l
e
m
s
 
i
n
v
o
l
v
i
n
g
 
n
u
m
e
r
i
c
a
l
 
a
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
s

C
O

M
M

U
N

IC
A

T
IO

N
S

.
P

E
R

F
O

R
M

A
N

C
E
M
O
D
E
S

E
X

A
M

P
LE

S
S

K
IL
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/C

O
N

C
E

P
T

S

R
e
a
d
i
n
g

W
r
i
t
i
n
g

V
i
e
w
i
n
g

I
n
t
e
r
p
r
e
t
s
 
s
o
u
r
c
e
 
m
a
t
e
r
i
a
l

P
r
e
p
a
r
i
n
g
 
o
u
t
p
u
t
 
d
a
t
a

P
r
e
p
a
r
i
n
g
 
o
u
t
p
u
t
 
d
a
t
a

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
S
p
e
e
d
/
r
a
t
e
,
 
T
e
r
m
i
n
o
l
o
g
y

S
p
e
l
l
i
n
g
,
 
C
l
a
s
s
i
f
i
c
a
t
i
o
n

R
e
c
o
g
n
i
t
i
o
n
 
o
f
 
s
y
m
b
o
l
s
,
 
c
o
d
e
s
,
 
e
m
b
l
e
m
s

f
i
l
a
a

9;
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P
e
n
c
i
l
s
,
 
P
e
n
s
,
 
P
a
p
e
r

D
i
s
t
r
i
b
u
t
e
 
t
i
m
e
 
c
a
r
d
s
,
 
t
i
m
e
 
s
h
e
e
t
s
,
 
j
o
b

H
a
z
a
r
d
s
:

P
a
p
e
r
 
c
u
t
s

t
i
c
k
e
t
s
 
a
n
d
 
W
-
2
 
f
o
r
m
s

I
m
p
r
o
p
e
r
 
l
i
g
h
t
i
n
g

T
i
m
e
 
c
a
r
d
s
,
 
T
i
m
e
 
s
h
e
e
t
s

E
l
e
c
t
r
i
c
a
l
 
s
h
o
c
k
s

C
o
l
l
e
c
t
 
t
i
m
e
 
c
a
r
d
s
,
 
t
i
m
e
 
s
h
e
e
t
s
,
 
j
o
b

J
a
b
 
t
i
c
k
e
t
s

A
c
k
e
t
s
,
 
W
-
2
 
f
o
r
m
s

P
a
y
r
o
l
l
 
c
h
e
c
k
s

K
e
y
p
u
n
c
h
 
p
a
y
r
o
l
l
 
d
a
t
a

B
l
a
n
k
 
c
a
r
d
s

P
r
e
p
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r
e
 
p
a
y
r
o
l
l
 
p
r
o
g
r
a
m
s

C
a
r
d
 
l
a
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o
u
t
 
f
o
r
m
s

V
e
r
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y
 
p
a
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l
l
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a

P
r
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r
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s

E
a
r
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n
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s
 
s
t
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s

K
e
y
p
t
u
i
c
h
,
 
V
e
r
i
f
i
e
r
,
 
C
a
l
c
u
l
a
t
o
r

A
d
d
i
n
g
 
m
a
c
h
i
n
e
,
 
T
y
p
e
w
r
i
t
e
r

M
a
g
n
e
t
i
c
 
t
a
p
e

D
E

C
IS

IO
N

S
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§
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R
R
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D
e
t
e
r
m
i
n
e
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n
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c
t
i
v
e
 
p
r
o
g
r
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s

I
n
c
o
r
r
e
c
t
 
d
a
t
a
,
 
i
e
.
,
 
o
v
e
r
 
p
a
y
m
e
n
t
 
o
r

C
a
l
c
u
l
a
t
i
o
n
 
m
i
s
t
a
k
e
s
 
o
n
 
t
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m
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s
h
e
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d
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y
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e
c
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A
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M
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E
R

 S
Y

S
T

E
M

S

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E
:

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
:

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
c
o
o
p
e
r
a
t
i
o
n
 
a
n
d
 
t
o
 
f
u
n
c
t
i
o
n

e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,

p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
b
l
e
s

E
x
h
i
b
i
t
 
q
u
a
l
i
t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,
 
s
e
l
f
-
c
o
n
t
r
o
l
,

s
e
l
f
-
r
e
l
i
a
n
c
e
,
 
s
e
l
f
-
r
e
s
p
e
c
t
 
a
n
d
 
a
d
a
p
t
a
b
i
l
i
t
y

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o

p
e
a
k
 
p
t
.
:
A
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e
:

b
o
d
y
 
r
h
y
t
h
m
,
 
b
r
e
a
t
h
i
n
g

c
o
o
r
d
i
n
a
t
e
d
 
w
L
t
h
 
b
o
d
y
 
m
r
.
v
e
m
e
n
t
;
 
b
o
d
y
 
b
a
l
a
n
c
e
 
a
n
d

p
o
s
t
u
r
e
,
 
m
o
v
e
m
e
n
t
 
f
r
o
m
 
t
e
n
s
i
o
n
 
t
o
 
r
e
l
a
x
a
t
i
o
n
 
a
n
d
 
v
i
t
a

v
e
r
s
a

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n
,

R
e
l
a
t
e
s
 
t
o
:

c
o
m
f
o
r
t
,
 
c
a
u
t
i
o
n
,
 
s
a
f
e
t
y
,
 
a
n
d
 
p
h
y
s
i
c
a
l
,

e
m
o
t
i
o
n
a
l
,
 
a
n
d
 
i
n
t
e
l
l
e
c
t
u
a
l
 
h
e
a
l
t
h

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
u
 
o
r
t
i
m
a
l

m
e
n
t
a
l
 
p
e
r
f
o
r
m
a
n
c
e
.

a
t
t
e
n
t
i
o
n
,
 
o
b
s
e
r
v
a
t
i
o
n
,

c
o
n
c
e
n
t
r
a
t
i
o
n
,
 
m
e
n
t
a
l
 
a
l
e
r
t
n
e
s
s
,
 
m
e
n
t
a
l
 
q
u
i
e
t
u
d
e
,

m
e
n
t
a
l
 
c
l
a
r
i
t
y
,
 
o
r
g
a
n
i
z
a
t
i
o
n

P
o
s
i
t
i
v
e
 
r
a
t
i
o
n
a
l
s

H
i
n
d
u
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

n
u
m
b
e
r
/
n
u
m
e
r
a
l
,
 
p
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

c
o
u
n
t
i
n
g
,
 
o
r
d
e
r
i
n
g
,
 
i
n
d
e
x
i
n
g
,
 
r
a
t
i
o
.

A
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
d
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
h
m
s
,

o
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s

R
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
m
:
s
,
 
c
h
a
n
g
i
n
g
 
n
i
x
e
d
 
n
u
m
b
e
r
s
 
t
o
 
i
m
p
r
o
p
e
r

f
r
a
c
t
i
o
n
s
,
 
c
h
a
n
g
i
n
g
 
%
 
t
o
 
f
r
a
c
t
i
o
n
s
 
&
 
v
i
c
e
 
v
e
r
s
a
;
 
f
i
n
d
i
n
g
 
a

%
 
o
f
 
a
 
n
u
m
b
e
r
 
a
n
d
 
w
h
a
t
 
%
 
o
n
e
 
n
u
m
b
e
r
 
i
s
 
o
f
 
a
n
o
t
h
e
r
;
 
c
h
a
n
g
i
n
g

f
r
a
c
t
i
o
n
s
 
t
o
 
d
e
c
i
m
a
l
 
a
n
d
 
v
i
c
e
 
v
e
r
s
a
;
 
r
o
u
n
d
i
n
g
 
o
f
f
 
d
e
c
i
m
a
l
s

a
n
d
 
w
h
o
l
e
 
n
u
m
b
e
r
s
,
 
g
u
e
s
s
 
a
n
d
 
c
h
e
c
k
 
m
e
t
h
o
d
;
 
p
r
o
p
e
r
t
y
 
o
f

c
o
m
p
a
r
i
s
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
b
y
 
z
e
r
o

U
s
e
 
o
f
 
c
o
m
p
u
t
i
n
g
 
d
e
v
i
c
e
s
 
a
n
d
 
m
e
c
h
a
n
i
c
a
l
 
a
i
d
s

c
a
l
c
u
l
a
t
o
r
s

e
l
e
c
t
r
i
c
 
a
n
d
 
m
e
c
h
a
n
i
c
a
l
,
 
c
o
m
p
u
t
e
r
s

"
M
e
a
c
u
r
e
 
s
e
n
s
e
"
/
r
o
l
e
 
o
f
 
"
u
n
i
t
s
"
 
;
 
r
a
t
e

M
e
a
s
u
r
e
m
e
n
t
:

n
o
n
g
e
o
m
e
t
r
i
c
 
-
 
t
i
m
e
,
 
m
o
n
e
y
,
 
t
e
m
p
e
r
a
t
u
r
e
,

w
e
i
g
h
t
,
 
l
i
q
u
i
d

C
o
n
v
e
r
s
i
o
n
 
f
r
o
m
 
s
t
a
n
d
a
r
d
 
u
n
i
t
 
t
o
 
a
n
o
t
h
e
r
;
 
r
e
a
d
 
a
n
d
 
i
n
t
e
r
p
r
e
t

t
a
b
l
e
s
,
 
c
h
a
r
t
s
 
a
n
d
 
g
r
a
p
h
s
;
 
u
s
e
 
o
f
 
v
a
r
i
a
b
l
e
s
 
i
n
 
f
o
r
m
u
l
a
e

a
n
d
 
e
q
u
a
t
i
o
n
s
;
 
m
a
n
i
p
u
l
a
t
i
o
n
 
o
f
 
f
o
r
m
u
l
a
e
;
 
w
r
i
t
e
 
a
s
 
a
 
f
o
r
m
u
l
a

o
r
 
e
q
u
a
t
i
o
n
 
a
 
r
e
l
a
t
i
o
n
s
h
i
p
 
g
i
v
e
n
 
i
n
 
w
o
r
d
s
;
 
s
u
b
s
t
i
t
u
t
e
 
g
i
v
e
n

v
a
l
u
e
s
 
i
n
 
o
r
d
e
r
 
t
o
 
f
i
n
d
 
t
h
e
 
v
a
l
u
e
 
o
f
 
t
h
e
 
r
e
q
u
i
r
e
d
 
u
n
k
n
o
w
n
;

s
o
l
v
e
 
p
r
o
b
l
e
m
s
 
i
n
v
o
l
v
i
n
g
 
n
u
m
e
r
i
c
a
l
 
a
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
s

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
M
O
D
E
S

E
X

A
M

P
LE

S
S

K
IL

LS
/C

O
N

C
E

P
T

S

R
e
a
d
i
n
g

W
r
i
t
i
n
g

V
i
e
w
i
n
g

I
n
t
e
r
p
r
e
t
i
n
g
 
b
a
s
i
c
 
d
a
t
a

C
o
d
e
 
p
r
o
g
r
a
m
s

C
o
d
e
 
p
r
o
g
r
a
m
s

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
S
p
e
e
d
/
r
a
t
e
,
 
T
e
r
m
i
n
o
l
o
g
y

S
p
e
l
l
i
n
g
,
 
I
n
f
o
r
m
a
t
i
o
n
a
l
 
r
e
p
o
r
t
s
,
 
L
o
g
i
c

U
s
a
g
e
,
 
R
e
c
o
g
n
i
t
i
o
n
 
o
f
 
s
y
m
b
o
l
s
,
 
c
o
d
e
s
,

e
m
b
l
e
m
s
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O
R
Y
 
C
O
N
T
R
O
L

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S
A
C
T
E
D

U
P

O
N

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E
S

A
F

E
T

Y
H

A
Z

A
R

D

P
e
n
c
i
l
s
,
.
 
P
e
n
s
,
 
P
a
p
e
r

B
l
a
n
k
 
c
a
r
d
s

C
a
r
d
 
l
a
y
o
u
t
 
f
o
r
m
s

P
r
i
n
t
e
r
 
l
a
y
o
u
t
 
f
o
r
m
s

I
n
v
e
n
t
o
r
y
 
f
o
r
m
s

K
e
y
p
u
n
c
h

V
e
r
i
f
i
e
r

T
y
p
e
w
r
i
t
e
r

T
e
l
e
p
h
o
n
e

L
a
y
o
u
t
 
o
f
 
c
a
r
d
 
f
i
e
l
d
s
 
f
o
r
 
k
e
y
p
u
n
c
h

o
p
e
r
a
t
o
r

T
r
a
n
s
f
e
r
 
s
o
u
r
c
e
 
i
n
f
o
r
m
a
t
i
o
n
 
f
r
o
m

b
u
s
i
n
e
s
s
 
f
o
r
m
s
 
t
o
 
i
n
v
e
n
t
o
r
y
 
c
a
r
d
s

[
b
i
l
l
 
o
f
 
l
a
d
i
n
g
 
t
o
 
8
0
 
c
a
l
 
c
a
r
d
]

D
i
s
t
r
i
b
u
t
e
s
 
i
n
v
e
n
t
o
r
y
 
c
a
r
d
s
 
t
o
 
s
t
o
c
k

r
o
o
m
 
a
n
d
 
d
a
t
a
 
c
e
n
t
e
r

A
l
e
r
t
s
 
p
u
r
c
h
a
s
i
n
g
 
d
e
p
a
r
t
m
e
n
t
 
t
o

r
e
o
r
d
e
r
 
s
p
e
c
i
f
i
c
 
s
t
o
c
k

H
a
z
a
r
d
s
:

P
a
p
e
r
 
c
u
t
s

I
m
p
r
o
p
e
r
 
l
i
g
h
t
i
n
g

E
l
e
c
t
r
i
c
a
l
 
s
h
o
c
k

D
E

C
IS

IO
N

S
C

U
E

S
r
e
-

E
R

R
O

R
S

D
e
t
e
r
m
i
n
e
 
s
p
e
e
d
 
a
n
d
 
a
c
c
u
r
a
c
y
 
f
o
r

i
n
v
e
n
t
o
r
y
 
c
o
n
t
r
o
l

D
e
l
a
y
e
d
 
s
e
n
d
i
n
g
 
i
n
v
e
n
t
o
r
y
 
c
a
r
d
s
 
t
o

p
r
o
p
e
r
 
c
h
a
n
n
e
l
s

I
n
v
e
n
t
o
r
y
 
c
o
n
t
r
o
l
 
f
a
i
l
s
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P
R
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C
E
S
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I
N
V
E
N
T
O
R
Y
 
C
O
N
T
R
O
L

S
C

IE
N

C
E

M
A

T
H

 -
 N

U
M

B
E

R
 S

Y
S

T
E

M
S

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E
:

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m

M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
c
o
o
p
e
r
a
t
i
o
n
,
 
a
n
d
 
t
o
 
f
u
n
c
t
i
o
n

e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,

p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
b
l
e
s

E
x
h
i
b
i
t
 
q
u
a
l
i
t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,
 
s
e
l
f
-
c
o
n
t
r
o
l
,

s
e
l
f
-
r
e
l
i
a
n
c
e
,
 
s
e
l
f
-
r
e
s
p
e
c
t
 
a
n
d
 
a
d
a
p
t
a
b
i
l
i
t
y

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o

p
e
a
k
 
p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e
:

b
o
d
y
 
r
h
y
t
h
m
,
 
b
r
e
a
t
h
i
n
g

c
o
o
r
d
i
n
a
t
e
d
 
w
i
t
h
 
b
o
d
y
 
m
o
v
e
m
e
n
t
;
 
b
o
d
y
 
b
a
l
a
n
c
e
 
a
n
d

p
o
s
t
u
r
e
;
 
m
o
v
e
m
e
n
t
 
f
r
o
m
 
t
e
n
s
i
o
n
 
t
o
 
r
e
l
a
x
a
t
i
o
n
 
a
n
d

v
i
c
e
 
v
e
r
s
a

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n
.

R
e
l
a
t
e
s
 
t
o
:

c
o
m
f
o
r
t
,
 
c
a
u
t
i
o
n
,
 
s
a
f
e
t
y
,
 
a
n
d
 
p
h
y
s
i
c
a
l
,

e
m
o
t
i
o
n
a
l
,
 
a
n
d
 
i
n
t
e
l
l
e
c
t
u
a
l
 
h
e
a
l
t
h

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l

m
e
n
t
a
l
 
p
e
r
f
o
r
m
a
n
c
e
:

a
t
t
e
n
t
i
o
n
,
 
o
b
s
e
r
v
a
t
i
o
n
,

c
o
n
c
e
n
t
r
a
t
i
o
n
,
 
m
e
n
t
a
l
 
a
l
e
r
t
n
e
s
s
,
 
m
e
n
t
a
l
 
q
u
i
e
t
u
d
e
,

m
e
n
t
a
l
 
c
l
a
r
i
t
y
,
 
o
r
g
a
n
i
z
a
t
i
o
n

P
o
s
i
t
i
v
e
 
r
a
t
i
o
n
a
l
e

H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
e
r
a
l
 
s
y
s
t
e
m

n
u
m
b
e
r
/
n
u
m
e
r
a
l
,

p
l
a
c
e
 
v
a
l
u
e
/
e
x
p
a
n
d
e
d
 
n
o
t
a
t
i
o
n

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)

c
o
u
n
t
i
n
g
,
 
i
n
d
e
x
i
n
g
,
 
r
e
t
i
e

A
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
d
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
h
m
s

O
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s

R
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s
,
 
c
h
a
n
g
i
n
g
 
m
i
x
e
d
 
n
u
m
b
e
r
s
 
t
o
 
i
m
p
r
o
p
e
r

f
r
a
c
t
i
o
n
s
,
 
c
h
a
n
g
i
n
g
 
x
 
t
o
 
f
r
a
c
t
i
o
n
s
 
a
n
d
 
v
i
c
e
 
v
e
r
s
a
;
 
f
i
n
d
i
n
g

a
 
X
 
o
f
 
a
 
n
u
m
b
e
r
 
a
n
d
 
w
h
a
t
 
%
 
a
 
n
u
m
b
e
r
 
i
s
 
o
f
 
a
n
o
t
h
e
r
;
 
c
h
a
n
g
i
n
g

f
r
a
c
t
i
o
n
s
 
t
o
 
d
e
c
i
m
a
l
 
a
n
d
 
v
i
c
e
 
v
e
r
s
a
;
 
r
o
u
n
d
i
n
g
 
o
f
f
 
d
e
c
i
m
a
l
s

a
n
d
 
w
h
o
l
e
 
n
u
m
b
e
r
s
;
 
g
u
e
s
s
 
a
n
d
 
c
h
e
c
k
 
m
e
t
h
o
d
;
 
p
r
o
p
e
r
t
y
 
o
f

c
o
m
p
a
r
i
s
o
n
;
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
b
y
 
z
e
r
o

U
s
e
 
o
f
 
c
o
m
p
u
t
i
n
g
 
d
e
v
i
c
e
s
 
a
n
d
 
m
e
c
h
a
n
i
c
a
l
 
a
i
d
s
:

c
a
l
c
u
l
a
t
o
r
s
 
-

e
l
e
c
t
l
i
c
 
a
n
d
 
m
e
c
h
a
n
i
c
a
l
;

c
o
m
p
u
t
e
r
s

N
O
T
E
:

T
y
p
e
 
o
f
 
p
r
o
d
u
c
t
 
s
o
l
d
 
b
y
 
c
o
m
p
a
n
y
:

"
M
e
a
s
u
r
e
 
s
e
n
s
e
"
/

r
o
l
e
 
o
f
 
"
u
n
i
t
"
;
 
i
n
s
t
r
u
m
e
n
t
s
;
 
r
a
t
e
;

m
e
a
s
u
r
e
m
e
n
t
:

g
e
o
-

m
e
t
r
i
c
 
-
 
l
i
n
e
a
r
,
 
a
r
e
a
,
 
v
o
l
u
m
e
;
 
m
e
a
s
u
r
e
m
e
n
t
:

n
o
n
-
g
e
o
m
e
t
r
i
c
-

t
i
m
e
,
 
m
o
n
e
y
,
 
t
e
m
p
e
r
a
t
u
r
e
,
 
w
e
i
g
h
t
,
 
l
i
q
u
i
d
,
 
d
r
y

U
s
e
 
o
f
 
v
a
r
i
a
b
l
e
s
 
i
n
 
f
o
r
m
u
l
a
e
;
 
m
a
n
i
p
u
l
a
t
i
o
n
 
o
f
 
f
o
r
m
u
l
a
e
;
 
w
r
i
t
e

a
s
 
a
 
f
o
r
m
u
l
a
 
o
r
 
e
q
u
a
t
i
o
n
 
a
 
r
e
l
a
t
i
o
n
s
h
i
p
 
g
i
v
e
n
 
i
n
 
w
o
r
d
s
;

s
u
b
s
t
i
t
u
t
e
 
g
i
v
e
n
 
v
a
l
u
e
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