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NON-LINEAR ESTIMATION BY MODIFIED GAUSS-NEWTON METHOD

I. INTRODUCTION

This paper presents the modified Gauss-Newton method for the fitting
of non-linear regression functions by least squares as described by Hartley
(1). In Section II, a mathematical discussion 1s presented and in Section
ITT the computer work is described.

Frequently, experimenters are faced with determining a functional
relation between a response (dependent variable) and a number of inputs
(independent variables) with the help of empirical data. Usually the
mathematical form is assumed to be known and the coefficients of the inputs
(unknown parameters) must be estimated.

IT. MATHEMATICAL DISCUSSION

Before discussing non-llinear regression, it 1s appropriate to make
a few comments on linear regression.

A. Linear Regression

If the parameters in the mathematical model are linearly related,
the least squares estimates are obtained by direct solution of simultaneous
equations.

1. Simple Linear Regression

An example is as follows:
(l) ‘ yi=a+bxi+ei
Where y4 is the measured response to a measured input, x;
a and b are parameters to be estimated
ey is the error or lack of fit

1 is the observation number

Ieast squares estimgtes are defined such that i:eig is a minimum. Fram

here on, let Q = z:ei . To find the least squares estimates, set &Q _ 0
da
and 9Q = This Maﬂlds the following equations which are solved
b :

simultaneously for a and b.
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(2) | Ne +b ). x Zy
o Tx FOPwZ T Ty

Where N is the number of observations and E:Ts are summations from
1 to N. (Note linearity in a and b).

2. Multiple ILinear Regression

. An example is as follows

(3) Y1 =a +tbxy +ox? +ey
Where a, b, and ¢ are parameters to be estimated
While this model is non-linear in Xj, it is still linear in the para-

meters (a, b, and c). Setting @Q -0 29 _ 0, and 89 =o,
‘ a ? 20 dc

yields the following set of simultaneous equations which are linear in a,
b, and c.

(1) C Nasb ¥
- Exl;bZXi § ’Hg
ale +bei +°in = x

B. Non-ILinear Regression

When the parameters are not linearly related, we are faced with
non-linear estimation for which we have no direct solution. Hartley's
article uses the following model as an example.

(5) y=f(x;L,B,K)=L+Ber
¥i =L+ Bexp (Kxg) + ey

Where yi 1is the measured response to the input (xj.) for the i th
observation

L, B, and K are parameters to be estimated
and €4 is the error or lack of fit for the i th observation
To illustrate the difficulty with this function, set @@ _ o sand
L

examine this result

(6) 949 _ _£) (-£.) =
-é—L—-QZ(yf)(fl)—o
Where y is the observed value, f is the function, and f; is the or

oL
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Substitute L + B exp (Kx3) for f,and 1 for f; in (6). This yields

(7) | 22[3@ -"(L+Bexp(1<xi))][ -1]=o
- 'which may be rewritten as
Yy, - N - B Yexo (kxy) = O
In gexp (kx; ), K is "1ocked"iﬁside of the summation and even the
usual techniques for solution of simultaneous non-linear equations are not

applicable.

Since no direct solution is possible, we are forced to revert to the
approximation process which is described next.

* C. Non-Linear Tteration Technigue

- This non-~linear estimation technique uses the Newton-Raphson
method (Reference 2, Page 463) for defining a correction to apply to the
paremeter estimates from the previous iteration. The Newton-Raphson Method
use a Taylor Series approximation. Values for these corrections are solved
for in the Gauss Jiewton equations. Hartley's modification guarantees that
once the iterations begin to converge the process will not diverge at a
later time. Tor the process to converge, starting values for the parameters
must be "close" to the "true" values due to the Taylor Series approximation.

D. Sample Problem and Solution
'l. The Problem

From the data presented in the following table determine
least squares estimates of L, B, and K in equation (5 .

OBSERVATION
NUMBER X ¥
1 -5 127
2 -3 151
3 -1 379
i 1 Loa
5 3 L60
6 5 Lo6

Trial values

Io = 580
Bo = =180
KO = "'0160
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2. The Solution

Values of corrections (D1, D2, D3) to these trial values
are obtained by solution of the following simultaneous equations.

(8) o L(1)2 + Dy Y(fifp)y + D3 L(f1f5)e = T(3-f)o (£1),
Dy L(fifa), + Do TA£)2 + D3 Y(faf3)y = L(v-1), (£2),
D L(fif3)o + DX (£2£3), + D3 L(£3)5 =L(3-1)o (£3),

where
7 = of =1
oL
f, = Df =X
oB
f2 = Ff _ Kx
3 5% Bxe

y-f = observed y minus predicted ¥y

( )o refers to evaluation using L = Io

B = Bo and K = Ko
Z- Summation over all observations
Solve for v (min) in the following equation (parabolic fit)

(9) v (min) = 1/2 +1/4 (Q(0) - (1) ) / (@ (1) - 2q (1/2) +Q (0) )

where
Q= Y(-)f = Ye?

Q (0) =Q with L = o, B = Bo and K = Ko

Q (1/2) = Q with L = Io + 1/2 D
B =Bo + 1/2 D,
=Ko + 1/2 Dq

K
Q (1) =Qwith L=1Io+D
B=BO+D2
K

=Ko+D3

Then the inital values for the next iteration are
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(10) In = Io + VD1 @
By =Bo + VDo
Ky = Ko + vD3
If the process is converging, the value of Q using In and Ky will

be less than the value of Q using Io, Bo, and Ko. If not} tr¥¥y v = 1/2 v(min.)
If the process still diverges, try new trial values of L, B, and K. If the
process converges, the iterations are continued until AQ is less than

some small arbitrary value ( € )

(11) Where - A Q=Q - Qg+l (k denotes the iteration number)
Q
k+1

If € 1is too small, then Dy D, and D
cause divergence due to computer acclaracy.

3 approach zero which might

The computer print-out of the solution is shown in Parts C and D of the
Appendix. 1In this solution, € was set at .000l. The standard error (stder)
equals the square root of Q/(M-N).

The computer details are presented in the next section.

E. Other Examples

The following two equations are examples of our work with this

technique.
Interior Ballistics (leDue equation)
v = au$w+c zd
b+u
where v = Muzzle velocity
u = barrel length
w = propellant charge weight
and a, b, ¢, and 4 are unknown parameters
to be estimated
Solid State Burning Rate Equation
u =P (a+th In P)
cetd In P
where u = burning rate
P = Pressure
n, a, b, c, and d are chemical and physical O

parameters to be estimated.
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III. DEFINITION OF COMPUTER PROGRAM AND OPERATIONAL INSTRUCTIONS

A. General

This is a one-pass program, written in PDQ Fortran with fixed format
subroutines. The program was compiled on an IBM 1620 (20K) computer with auto=-
matic divide. The input is on cards and the output is on the typewriter. The
general flow diagram, Fortran source statements, and sample printout are con-
tained in the Appendix.

B. Progrem ILimitations

1. The general form of the dimension statement is as follows:
Dimension A((N#2),(N+1)),PD(N),C(N),D(N),CNST(N),Q(5),¥(M),T1(M),~---TK(M)
The only limitation to this dimension statement is given by the eqnaﬁion ‘

N2 + 7N+ K(Mal) < 473

where N = number of parameters
M = number of observations
K = number of independent variables and
N M

C. Source Statement Changes: Once the problem is defined: make the folléow-
ing changes to the source statements when necessary:

1. Djmension statement: The dimension statement must be changed tn
reflect

(N) the number of parameters
(M) the number of observations and
(K) the number of independent variables

as dictated by the problem at hand.

2. Read statement: The changes made for reading the dependent and.
independent variables is a function of the number of independent variables. Thise
changes should be made so that Y(M) is the dependent variable and Tl (M)---Tk(M)
are labeled as the independent variables.

For example: Read 5, T1(I), ------ , TK(I), Y(I)

3. Procedure 1: The changes made here are used in solving for Q and
the partial derivatives in procedure 2. The last statement in procedure 1 should
be DIFF = Y(K)-U, where U is equal to Y(K) calculated. Make the changes so the
number of arithmetic operations are at a minimum,

k. Procedure 2: This procedure evaluates the partial derivatives,
PD(1) through PD(N) where N is the number of parameters.

D. Input Data Preparation

l. Punch source statement changes
2. Punch data as follows:

a. Header Card (punched in Floating Point)
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Tdentification Columns N
Nnmber‘bf observations : 1 -10
Number of parameters 1120
€ (small arbitrary value) which
determines termination of iteration 21:-30

b. Observations (punched with decimal)

Card 1 - M (where M is the number of observations) punch
the independent and dependent variables in columns 1-10, 11-20, 21-30, etc.,
depending on the number of independent variables. Make sure the dependent
variables is punched so that it will be labeled as Y(I), and the independent

variables are labeled as Tl(I), TK(I), etc. The order is defined in the Read
statement.

3., Parameters

The parameters (étarting values) are punched once per card. THey
can be in F format, Col. 1-10, with decimal, or in E format (f .xxxxxxxxE:xx)
in cols. 1-1k. ,

E. Computer Operator Instruction

1. Insert new source statements in program.
2. Compile program using PDQ Fortran Processor.
3. To execute object program:
a. Ciear'maehine
 b. 'Load‘prOgram and PDQ Fortran Fixed format subroutines
c. Wheh computer types Load data
d. Set Switch 1l for printout desired

1 off to print Q for each iteration.
1 on to get full printout

' e. Read in data in the following order: Header csrd, observations,
and parameters ; ; : :

f. When computer comes to manual light, push start key if error
check is desired, otherwise you're finished.

O
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F. Example Problem

oU = PD(1) = 1
2C1

_2u =pn(2) = e C3T
aC>

3U = PD(3) = CoTeC3T
aC3

1 dependent and 1 independent variable
DIMENSION STATEMENT:

DIMENSION A(5,L), PD(3), C(3), D(3), CNST(3), Q(5), Y(6), T(6)

READ STATEMENT:
Read 5, T(I), Y(I)

PROCEDURE 1:
X1=C(3) % T(K)
X2=EXP(X1) ,
X3=C(1)+C(2) % x2
U = X3

PROCEDURE 2:

PD(1) = 1.

PD(2) = X2

PD(3) = C(2)%T(K)¥ X2
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An online digital clock, “although available for most large computers,
has not been readily available for the IBM 1620. Itis the belief of the
authors that a 1620 with extended memory and disk storage is large enough
to justify the development and use of an online digital clock in an automatic
logging and program timing system. This paper describes the AUTOLOG-
DIGIKLOK System currently in use at the Freas-Rooke Computing Center,
Bucknell University.

The paper is presented in two parts. The first deals with the design
and construction of the digital clock, the hardware of the system; while the
second describes the program modification to Monitor I, the software of the
system.

Part one reviews the possibilities considered by FRCC to obtain a
digital clock and the device eventually built at Bucknell. The two major
components of the clock,the timing section and the gating-interface section
are described at the block diagram level, together with a cursory descrip-
tion of their construction.

, Part two of the paper describes the software modifications and addi-
tions to the Monitor I system. The main software modification incorporates
the clock into a system which generates a complete chronological record of
computer use. The revised software as well as the actual operating systems
are treated in detail, '

The possibilities for using the AUTOLOG software without an online
clock are discussed.
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I. INTRODUCTION

A digital clock is a device that counts time in the form of numerical
digits rather than as positions of hands on a dial. When these digits are
represented electronically, the clock can be connected to an ele(’::tronic digi-
tal computer as an online real time input device. A reading of the actual
time may then be obtained by the programmer by instructing the machine to
interrogate the I/O channel to which the clock is connected. Thifs data may
then be used to accomplish such tasks as automatic logging of jops run on
the computer, generation of random numbers, computing the elapsed time
for program segments or entire programs, etc.

This paper is concerned with the development of a digital clock and
the associated software for an IBM 1620 computer.

The body of the paper is divided into two sections. The first section
is primarily concerned with the design and construction of the digital clock.
It begins with a survey of commercially available clocks and continues with
a block diagram description of the design of a working device. The discus-
sion centers around the logic design of the timing circuits and the gating
interface necessary for connection to the 1620 computer. :

The second section of the paper describes the Autolog software devel-
oped for use with the digital clock. The software is discussed from the
standpoint of the user and as a program modification to the Monitor I System.
No attempt has been made to discuss secondary program additions such as
a random number generator subroutine although they are available. These
are standard SPS subroutines written for addition to the Fortran II-D library.

Since many users will not have a digital clock available for use with
the Autolog program a section has been included that discussed the use of
the Autolog Program without a digital clock. A short discussion of compat-
ability with FORGO-D is included for those persons using the FORGO-D
Monitor System.
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II. THE DIGITAL CLOCK

®

Introduction

The hardware portion of the Autolog-Digiklok System is an online
digital clock. This device, nicknamed the Digiklok, will maintain real
time, and upon instruction from the IBM 1620 will transfer a clock reading
through the 1620 I/O channel to core memory. This section briefly de-
scribes action taken by the Freas-Rooke Computing Center (FRCC) in obtain-
ing a clock and the general operation of the Digiklok which was eventually
designed and built at Bucknell University,

Obtaining the Clock

Several options for obtaining a digital clock were considered. IBM
was first contacted and responded with an estimated cost of $15, 000 for a
complete custom built unit. A formal logic design was then prepared at the
FRCC and submitted to several companies with requests for quotations on a
complete unit, logic hardware necessary for construction of the clock at
Bucknell, or some combination of these two options. The responses to these
requests are presented in Table 1. ‘

Although formal quotations were requested only for a solid state device,
the possibility of constructing the clock with electro-mechanical switches was
considered. It was decided, however, that the noise and maintenance demands
of the electro-mechanical system coupled with the small price difference be-
tween switches and 100 Kcps solid-state logic justified the construction of a
completely solid-state device. For the purposes of logging and programtim-
ing, a resolution of 0.1 second and the average accuracy of the power line
frequency were considered sufficient, and thus the AC line was selected as
a time base.

After considering the possibilities outlined in Table 1, the EECo, Q-
Series modules were selected with the idea of completing detailed design and
construction of the clock at Bucknell. The Q - Series hardware consists of
a universal circuit card (Figure 1) and three different welded, encapsuled
digital modules (Figures 2, 3, 4) which may be soldered to cards to implement
standard digital circuits such as gates, squaring amplifiers, multivibrators,
etc.
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COMPANY

IBM

Tech Serv, Inc.

Engineered Electronics,
Co. (EECO)

NAVCOR
C.E. Snow

PARABAM

ITEMS INCLUDED IN QUOTATIONS PRICE

Complete Unit

Logic cards, card files,
1 spare each type card,

Without power supply.

5 options for the necessary logic
Without spares.

and card files,
With power supply.

T-Series
CT -Series
G-Series

Q-Series Clamped
Q-Series Unclamped

No definite price offered.
No definite price offered,

Constructed basic clock
without interface, gating, or

parity.

$1700.

$2991.
$2534.
$1817.

$1363.
$1295.

$2720.

00

70
55
75

30
10

00

TABLE 1 - Results of Requests for Quotations

ESTIMATED
TOTAL COST

$15, 000

$ 2,200

$3200
$2750
$2050

$1600
$1400

$3700

o

COMMENTS

Not NOR/NAND Logic
4 card files required

100 kc logic
Fully constructed
cards

100 kc or 25 kc
cards built from sub
modules

Estimated cost for

constructing gating at
Bucknell: $1000,
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3-input NAND/NOR

: Q-414

e N L
Nt 1
2—- ' rR2
3 em——— l @ n' 3 ey
4— NAND @ | 4*
5—‘ . ' INPUTS "~ 5-
f — ' $l5 7 e——
8 8 enmm—
0!2V® Gw | —— ' é O cmm—
| = I " g

GENERAL

Q-411 and Q-414 are three input NAND/NOR circuits, based on resistor-tran-
sistor logic. Q-411 and Q-414 are identical circuits except Q-411 has a clamped
output to provide uniform output voltage levels and Q-414 does not. There is a
direct input provided in each unit for additional circuit versatility. These units
function as NAND or as NOR logic according to the assigned logic level voltages:

For NAND: "1 (true) = OV For NOR: 1" (true) =6V
"o'" (false)= ~6V 0" (false)= OV
NAND output = ABC=A+B+C NOR output = A + B + C = ABC.

‘ELECTRICAL SPECIFICATIONS (NAND LOGIC)

Input: Min,  Max., ° Units
Frequency 0 25.0 KC
Rise Time Q-411 cwn- 2.0 wsec

Q-414 o= 2.0 psec

Fall Time Q-411 ce- 5,0 usec

Q-414 - —t0,0 ksec

True Level 0 -0.5 volts

False Level -6.0 -12.90 volts
Input Load com 1.0 load units

Output:

Rise Time Q-411 .- 2.0 Hsec

' Q-414* » ——— : 2.0 psec

Fall Time Q-411 : -——— 5.0 nsec

Q-414* —ee 10.0 nsec

True Level 0 -0.5 volts

False Level Q-411 -6.0 -6.5 volts

Q-414 -6.0 -12.0 volts

True Level Delay . .n- 2.0 paec

False Level Delay : - 3.5 nsec
Drive Capability -—- 4.0 load units

Power Requirements: . o
-12V, 5% - 3.0 ma
+12V, 5% - 0.1 ma
-6V, +5% (Q-411 only) ——— 1.3 ma

#*Measured between OVDC and -6VDC

Figure 2 - Three input NAND/NOR
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 MultiCircuit

Q-4a=22 Ea
| PULSE GATE " -
L0GIC mPu'!@""\N\'—" 3 .
PULSE GATE o 4 —
PULSE mmt.—-g_—"ﬂ‘ 5 ommm—

DIRECT
il

RY
i O
O

12 -—f
B1AS (]

GENERAL

Q-422 is a multi-purpose digital circuit used to produce flip-flops, one shots,
multivibrator, squaring circuits, pulse amplifiers, etc.

Q-422 has a clamped output to provide uniform output voltage levels, When in-
puts to Q=422 come from unclamped circuits, care must be taken that the am-
plitude of the pulse gate pulse does not exceed the false level of the pulse gate
logic input, For example, with a DC logic input of -8V, the pulse input must
not exceed 8 volts in amplitude,

ELECTRICAL SPECIFICATIONS (NAND LOGIC)

Input: : Min, Max, Units
Frequency:
) NAND 0 100, 0 KC
Pulse Gate Logic 0 50. 0 ‘KC
Pulse Gate Pulse 0 100, 0 KC
Rise Time:
NAND ——- - 0.5 psec
Pulse Gate Pulse ——- . 0.5 nsec
Fall Time: ' :
NAND wee 1.0 psec
True Level
-NAND 0 «0.5 volts
Pulse Gate Logic 0 -0.5 volts
False Level: v .
"NAND . -6.0 -12,.0 volts
Pulse Gate Logic -6, 0 -12,0 volts
Amplitude, Pulse Gate Pulse 5.5 12,0 volts ‘
(Positive-going) ,
Enable Time, Pulse Gate 0.5 4.0 peec
Disable Time, Pulse Gate 0.5 4.0 peec

Figure 3 = Multicircuit

' bontiimed _ @
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GENERAL

Q-413 is used to increase the loading capabilities of the NAND/NOR units, Q-413
can drive up to 25 NAND/NOR inputs.

ELECTRICAL SPECIFICATIONS

Input:

Frequency
True Level
False Level
Input Load

Output:
Drive Capability
DC Levels
Rise and Fall time
Power Requirements:

-12V, 5%

Min, Max, Units

0 25,0 KC

0 ~-0.5 volts
6.0 «12,0 volts

. 1 load units

—e 25,0 load units

essentially equal to input DC levels
essentially equal to input rise and fall
time

- 15.0 ma

Figure 4 - Power Driver
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The major disadvantage of the Q - Series is that it requires more
soldering, but it offers the advantages of design flexibility and low cost.

General Specifications

The general specifications of the Digiklok are as follows:

1. The Digiklok shall keep real time to a digital reading accuracy
of 0.140.05 seconds and shall be capable of reading out tenths of
seconds (0-9), seconds (0-59) minutes (0-59), hours (0-23), and
day of the year (0-365/6).

2. The Digiklok shall be compatible with and shall communicate with

the 1620 through the 1622 Paper Tape Reader channels with mini-
mum alterations to the 1620 system.

3. The Digiklok shall not require high speed logic due to the fact that
it is based on a 60 cps time standard and that it will be read at

about a 7 kcps rate,

4. The Digiklok shall offer a BCD display.

General Description as Illustrated in Block Diagram, DKL-01

The general design and operation of the Digiklok is now explained with
reference to the FRCC Digiklok Block Diagram, DWG. No. DKL-0l. First
consideration will be given to the operation of the time counters and second
to the reading of the clock by the 1620. The logic flow for the counting cir-
cuits is indicated by the heavy lines, and that for the reading control and
special functions by the lighter lines.

Time Base. Beginning with the functional block labeled 60 CPS LINE
in the lower right side of DKL=-01, note that it serves as the time base for
the clock and that it drives the input of a Schmitt trigger which shapes the
sinusoidal AC into a square wave of the same frequency. Although the fre-
quency of the line will vary, it will be nearly constant when averaged over a
day.

Binary Coded Decimals (BCD). The ten digit time number is counted
and represented in the clock as a binary coded decimal in which each decimal
number (0-9) is represented by its equivalent binary number as shown.

222
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Decimal BCD

number equivalent P

W
0000

0001
0010
0011
0100
0101
0110
0111
1000
1001

VOO WO

Table 2. Decimal to BCD Conversion

Each bit of the BCD is represented by the affirmative (1) output of a
bistable multivibrator, commonly called a flip-flop. The group of flip~
flops necessary to form one decimal number compose a BCD counter; a
count of the maximum decimal number 9 requires four flip-flops. In the
Digiklok, however, some counter maximums are less than 9, for example,
the ten seconds counter counts to a maximum of 5 and the ten hours counter
to a maximum of 2. These BCD counters therefore require only three and
two flip-flops, respectively. In this report, unless otherwise defined, the

term counter will refer to a BCD counter consisting of two, three, or four
flip-flops.

Counters. With these terms in mind, continue following the counting
logic on DKL ~01l. When the clock is operating in the normal automatic mode,
the 60 pulse per second (pps) output of the Schmitt trigger drives through the
Manual Setting Control into the input of the first counter (Sy) which divides
the frequency of the signal by 6, i.e. the output triggers in the next counter
if and only if Sy has counted 6 input pulses representing 60/6 or 0.1 seconds.
On the 6th pulse, Sy resets to zero and begins recounting.

The output of counter Sy drives the input of the tenth of second counter
(S1) which immediately upon reaching a count of 10, resets to zero and trig=-
gers a count in the S2 counter. Likewise when the S2 counter reaches 9+1,
it resets and triggers a count in the ten second counter which counts to 5
before resetting and triggering the one minute counter (Ml) on the 5th pulse.

The S counters thus effectively divide the 60 pps time base into sixth, tenth,
unit and ten seconds.

Similarly the minute (M) counters count and register the output of the
S counters, reset to zero after reaching a decimal count of M2=5 and M=9,

C
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and transfer a count to the hour (H) counters. These counters reset to zero
on the 24th pulse and transfer a count to the day (D) counters which total a
maximum of 365 or 366 in a leap year,

Reading and Data Transfer. For the time to be read by the 1620, the
outputs of the BCD counters must be gated into the computer input section.
Data is read from the clock through the paper tape reader channels and thus
the Digiklok operation must simulate that of the paper tape reader. Data
transfer is by serial digits, parallel bits and is accomplished as now de-
scribed.

Beginning at the large functional block labeled IBM 1620 INPUT OUT -
PUT SECTION, note the line from it to the Scan Control.. When the 1620 is
instructed to read the Digiklok and no transition is occurring as signaled by
the connection from the Sy counter to Scan Control, the Scan Control will be
enabled by a level change. It in turn will enable the Sequence Generator
which will produce a series of 11 transfer (T) pulses on 11 different lines,
each connected to one of the Sample Circuits (SC) shown at the top of DKL~-01.

The input to the SC function blocks consist of the transfer lines and
the outputs of one BCD counter through a lamp indicator and appropriate
driving circuits. When the T level is present on the input to a particular SC,
the output of its counter is transferred to the data lines (parallel lines at top
of drawing), through the Check Bit Generator, and into the 1620 Data Input
Register. The Check Bit Generator maintains odd parity which is used for
error detection, i.e., it produces an extra bit on line 5 if the sum of the ''1"
bits on line 1 to 4 is an even number (0=0dd).

The output of the BCD counter selected by the Sequence Generator is
now in the 1620 Data Input Register but the data is not transferred into core
memory until a sync pulse is generated by the Digiklok Sync Pulse Generator
and detected by the 1620. As indicated on the Block Diagr’am,’ the Sync
Generator is driven by the Sequence Generator. The sync pulse, however,
lags the T pulse time enough to insure that the inputs to the 1620 are stable
before being read. Upon detecting the sync pulse, the 1620 transfers the
data to core memory within 20usec and is ready to read data from the next
SC enabled by the Sequence Generator.

Fach time the 1620 is instructed to read the Digiklok, this reading
sequence will be initiated at the D3 counter and continue serially throughthe
End of Line signal (E/L). When the 1620 senses the E/L bit on line 8, it
will negate the ''1" signal to the Scan Control, the Sequence Generator will
be inhibited, and data transfer will stop. The computer will proceed to
execute the next programmed instruction.

Other Function Blocks. The Signal Simulator above the IBM function
block must supply S levels to various inputs of the paper tape channels to
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simulate control signals not used in the operation of the clock. 'S" levels
are IBM nomenclature and are defined as follows:

+3
-S

. -125 48V to "63 87V

The power supply provides the proper levels and necessary current
for the operation of the logic modules from a 115 VAC line. The Digiklok
includes a relay to detect power failures which turns ah indicdtor on, and
negates the +S Reader Ready level from the Signal Simulator. The =S on
this line will cause the computer to pause and indicate '"Reader No Feed"
on the console light display if the clock is addressed before being reset.
The Reader Ready line is set to +S when the clock is manually set to the
correct time,

Construction

Detailed designs were prepared during the summer of 1964 and con-
struction began ift September, 1964. The clock was essentially completed
in February, 1965, and since then has been in continuous operation at the
FRCC with no major failures or design errors detected.

The total cost for thé project is summarized in Table 2.

ITEM COST

* Ay

EECO Q-=-Series Logic including hardware to

construct 6 spare cards $1358.61
Other hardware including that necéssary for

=12VDC and -6VDC Supply $ 202.30
-12VDC Power Supply and Spare $ 60.00
Cabinet : $ 29.07
Postage $ 22.06
Telephone Expenses ' § 9.62
Labor $ 700 .00

TOTAL $2381.66

TABLE 2 - Summary of Expenses,
- Project Digiklok
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III. THE AUTOLOG SOFTWARE

Introduction

In this section of the paper the Autolog System is described first from
a users standpoint, secondly as a program modification to the Monitor I
System, and lastly as a system for use with or without a digital clock. Pro-
gram listings and the associated flow charts are included in the appendices.
The step by step procedure for adding the Autolog Program to the Monitor I
System can be found in Appendix B.

Before commencing with a discussion of the details of the Autolog
System it might be appropriate to describe the entire system in general
terms.

The Autolog System is used to generate a chronological table of jobs
run under the Monitor I System. FEach time a job is run a log record is
entered into a log table area that has been reserved on the Monitor I disk
pack. As presently operating, the table can handle as many as 400 entries
before it must be dumped. The information in the table can be retrieved in
either of two ways. The normal mode of retrieval is to run an edit and
punch program that edits each log table entry, punches the edited entry on
a card, and reinitializes the table so that it is ready to receive up to 400
new entries. An SPS listing of this edit and punch program is included as
Appendix C. The second mode of retrieval is one that is not normally used,
but rather is available so as to protect programs stored on disk by insuring
that only 400 entries are made in the table. This routine is part of the
Autolog program and with a minimum of operator attention will automatically
dump the table to cards and initialize the table for 400 new entries, The
system is designed in such a way as to prohibit running of a program if the
log table is full.
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Figure 5.

An example of the output from the edit and punch routine is shown in

for each month.

Code No.

11176315
11177211
21109391
11177211
11177211
11177211
11177211
11171103
11171103
11177311
11174316
21109391
21109391
11177311
11176315
11112308
11174316
11177211
11177311
11177211
11177211
11107393
11107393
21109391
11177211
21176719
11177211
21109391
11177211
11174316
11176344
11107393
11177211
12177001
13177002
21109391

121109391
11177311
11176344
11177211
11176313
13177002

Machine Date

1620A

1620A

1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A
1620A

The output from the edit and punch routine can now be used for N
any type of analysis desired. Figure 6 shows the output from one analysis A
program. This particular program condenses the output into a daily listing"

Time On TimeOff Net Time Programmer
03 31 65 1350 279 1423 130 00 32 451 CONNERs T
03 31 65 1423 245 1425 265 00 02 020 DEFEOsBRENT
03 31 65 1425 406 1426 469 00 01 063 MORGAN
03 31 65 1426 573 1427 409 00 00 436 JANT
03 31 65 1427 552 1430 330 00 02 378 DEFEOsBRENT
03 31 65 1430 430 1431 266 00 00 436 HAUN
03 31 65 1431 412 1432 249 00 00 437 Z IMMERMAN
03 31 65 1432 393 1433 588 00 01 195 STOLL DAVID Re
03 31 65 1434 100 1436 282 00 02 182 STOLL DAVID R
03 31 65 1436 392 1436 558 00 00 166 FRANTZs Le Is
03 31 65 1437 069 1449 238 00 12 169 UHLERs ANDREW S
03 31 65 1449 348 1457 381 00 08 033 MORGAN
03 31 65 1457 485 1459 584 00 02 099 MORGAN
03 31 65 1500 098 1500 510 00 00 412 PRIESTERsPL
03 31 65 1501 027 1506 564 00 05 537 PANCZYSZYNsFRANK
03 31 65 1507 079 1513 287 00 06 208 RODNEY sPoF e
03 31 65 1513 407 1516 288 00 02 481 UHLERs ANDREW S
03 31 65 1517 107 1518 292 00 01 185 JANT
03 31 65 1519 564 1525 324 00 05 360 1FRANTZs Le Io
03 31 65 1525 331 1527 173 00 01 442 WARNER
03 31 65 1528 278 1530 412 00 02 134 DEFEOsBRENT
03 31 65 1530 522 1533 094 00 02 172 DEFEOsBRENT
03 31 65 1533 260 1535 160 00 01 500 DEFEOsBRENT
03 31 65 1536 278 1537 345 00 01 067 MORGAN
03 31 65 1537 449 1539 034 00 01 185 JANT
03 31 65 1539 180 1539 565 00 00 385 WEBER Ge Lo
03 31 65 1540 228 1542 140 00 01 512 GELLER
03 31 65 1542 246 1543 311 00 01 065 MORGAN
03 31 65 1543 422 1546 066 00 02 244 CANTONI»JIM
03 31 65 1548 029 1552 094 00 04 065 UHLERs ANDREW S
03 31 65 1552 206 1555 171 00 02 565 STIDFOLE sR
03 31 65 1555 284 1558 257 00 02 573 DEFEOsBRENT
03 31 65 1558 556 1559 431 00 00 475 WARNER
03 31 65 1601 303 1605 286 00 03 583 GATSKIsRel e
03 31 65 1605 450 1606 021 00 00 171 FRANTZs Le 1o
03 31 65 1606 281 1609 410 00 03 129 MORGAN
03 31 65 1609 516 1610 584 00 01 068 MORGAN
03 31 65 1611 110 1612 046 00 00 536 BERRIERJV 3-31-65
03 31 65 1616 064 1619 447 00 03 383 SMITHs DAVID Fo
03 31 65 1620 238 1622 312 00 02 074 CANTONI s JIM
03 31 65 1630 491 1635 119 00 04 228 JOHN COX
03 31 65 1641 576 1642 591 00 01 015 FRANTZy Lo 1o P
. lﬁ,«‘/
Figure 5
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AUTOLOG DAILY TIME REPORT
03 MONTH 1965

NO OF

DAY ENTRIES
1 110
2 28
3 105
4 107
5 64
6 38
7 45
8 105
9 142
10 142
11 206
12 227
13 152
15 198
16 68
17 24
18 216
19 166
20 120
21 127
22 233
23 204
24 151
25 204
26 149
27 65
28 27
29 124
30 122
31 95
TOTAL ‘3,764

- FIGURE 6
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TOTAL TIME

HRS MIN SEC
9 9 45
11 16 0
T 20 27
5 21 38
3 57 22
1 25 51
3 46 17
6 37 49
12 7 59
20 37 58
.16 42 25
17 30 27
4 59 22
12 56 24
12 39 18
6 41 32
12 37 58
14 58 55
7 26 21
11 24 16
16 58 25
9 50 31
11 52 44
13 59 34
12 37 5
6 58 37
1 38 57
8 6 21
9 43 48
10 30 58
16

301. 55




Autolog from a Users Standpoint

In writing the Autolog modifications for the Monitor I System an effort
was made to minimize the changes in the operating procedure of the Monitor
I System. It was assumed that fewer operating errors would result if the
deviation from normal Monitor operation was small. The only change made
in the operating procedure was one that will help avoid ¢onfusion when using.
the multi-processing feature of Monitor. This change i8 not ¢ritical to the
operation of the Autolog and could be easily deleted from the System.

To affect the use of the Autolog the user must simply fill in certain
columns of the Monitor Job Card with the proper information. The twenty -
eight columns of the JOB card normally used for comments, have been taken

+ 4 JOB 11177001E. F. STAIANO..... TEST
Eight Twenty Digit
Digit Programmers
Numeric Name Field
Job
Code |
COLUMN: . :
31 40 60

SAMPLE JOB CARD

over by the Autolog routine. These twenty eight columns are divided into

two fields. (See sample JOB card). The first of these fiélds, which must
contain only numeric information, is eight digits long. These eight digits are
stored as part of the log record and can be used for charge codes, job classi-
fication, student numbers, etc. The second field, which is twenty digits long,
long, can contain either alphabetic or numeric information; although the first
character in the field must be alphabetic. This field should ¢ontain the pro-
grammer's name plus any auxiliary information the progratrtner wishes to
record, ‘
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Both of the two fields mentioned above must be filled in properly. If
either of these two fields is improperly coded or left blank the job is not
processed, the operator is informed of the error and the supervisor goes
into 2 JOB card search. The above information is all that is required for
the Autolog when used in conjunction with the digital clock.

The change made in the operating procedure of the Monitor I System
is designed to solve the problem of relating which answers belong to which
program. Anyone who has used the multi-processing feature of the Monitor
System has probably experienced the above program-answer puzzle.

This problem is easily solved by punching a header card and a trailer
card for each program. As soon as the Monitor types the JOB card, the
information that was punched in the programmer's name field is punched on
a card. After the job has been completed and before the END OF JOB mes-~
sage is typed, two more cards are punched behind the output from the job.
The first of these two cards will cause a page skip when the cards are listed
on the IBM 407. The second card is a blank that makes it unnecessary to
use the non-process run out button to get all of the output f{rom a program.

The above modification has greatly simplified the problem of multi-
processing with Monitor. The operator does not have to remove each job
as it is completed and is thus free to prepare jobs for stacking and to watch
for check stops caused by undefined variables in Fortran II programs.
Since the programmer's name appearing on the job card is typed by the
monitor system, the problem of associating error listings with the appro-
priate program is non-existant.

Incorporation of the Autolog Program into the Monitor I System

The Autolog Program is made up of three principal parts. The first
part of the program is executed through a set of interrupt instructions
placed in the JOB CARD PROCESSOR routine in the Monitor I Program. The
second part of the system is the log table dump routine which is automatically
called into action when the job table is full. The third part of the program is
executed through a set of interrupt instructions placed in the END OF JOB
PROCESSOR routine in the Monitor I program.

The entire Autolog program requires 32 sectors of storage on the
disk. Flow chart #1 in Appendix A shows the various sections of the Autolog
program and their locations in disk storage. The second block in the flow
chart indicates the location of the sector that contains the disk control field
for the current log table entry and the automatic table dump routine are
common program segments, i.e., they are in core with the JOB PROCESSOR
patch and the END OF JOB PROCESSOR patch.
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The process of automatic logging is perhaps best explained by follow-
ing through the processing of a Monitor Job.

As soon as a JOB card is sensed by the Monitor Control Record
Analyzer routine control is passed to the JOB CARD PROCESSOR routine
in Monitor. This routine analyzes the information contained on the JOB
CARD and types this information with the aid of the TYPE A MONITOR
CONTROL CARD routine. After the JOB card has been typed and before
control is transferred from the JOB CARD PROCESSOR routine a set of
patch instructions, inserted in this routine, reads in the Autolog program
from disk storage and branches to the beginning of the program. This sec-
tion of the Autolog routine first checks the appropriate Autolog fields read
from the JOB card and then depending upon the validity of these fields either
continues the logging operation or informs the operator of the presence of
an error in the field or fields. Should either or both of the fields be im-
properly coded the Autoleg routine sends the Monitor into a JOB card search.
The program containing the improper card is not processed,

Assuming that the JOB card is properly filled out, the Autolog next
decides whether or not the previous job processed ended through the END
OF JOB routine. This checking feature was necessary to account for the
cases when Monitor is destroyed in core and a cold start is required. FEach
time a program ends in this disastrous fashion an identifying record is
placed in the table.

Using the information punched on the JOB card in columns 33 thru 60,
the Autolog program reads the digital clock and stores on disk a JOB begun
entry. This entry is made in the sector specified by the current log table
entry disk control field. Upon completion of this task the Autolog executes
the replaced Monitor instructions and transfers control back to the JOB
PROCESSOR routine in Monitor.

No further interrupts are encountered until the job has been com-
pleted and Monitor branches to the END OF JOB PROCESSOR. At this
point the second interrupt occurs and the second section of the Autolog pro-
gram is read into core. After checking several indicators, the log record
that was started back in the JOB PROCESSOR routine is read back into core.
At this point the clock is interrogated again and the reading is placed in the
log record which is in turn written back into the log table, . The current log
table entry disk control field sector address is then incremented by one and
tested for size. If the table is full, control is transferred to the table dump
routine. If the table is not full the replaced Monitor instructions are executed
and control is returned to Monitor.

The automatic table dump routine does not edit the log table entries

as they are punched on cards. This routine dumps the table exactly as it is
stored on the disk. A separate program must be used to edit this output. @
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Should the above job have ended abnormally, the log record would
have been completed by the JOB PROCESSOR interrupt program. N

For further details of the Autolog program the reader is referred to
Appendix A which contains flow charts and SPS listings of the program.

Special Features of the Autolog System

Operation without the digital clock. The Autolog Program can be used
without a digital clock in either of two ways. The first way requires that the
three Read Numeric Paper Tape instructions, used for reading the clock, be
changed to Read Numeric Typewriter. This would require the operator to
enter the time from the typewriter at the beginning and end of each job. This
has the obvious disadvantage of slowing down the processing of programs
while it has the advantage of forcing each user to log on and off the machine.

A second way to utilize the Autolog Program without a digital clock is
to NOP the Read Numeric Paper Tape instructions and log only the pro-
grammer's name and the job code, This would provide a record of who used
the machine and for what job but would not give any information concerning the
amount of time used. This change would not increase the time necessary for
logging and in addition would not require any operator intervention.

Compatability. The Autolog Program is compatible with FORGO-D.
Certain features of FORGO-D are undesirable for automatic logging, however,
and a further modification has been made to Monitor and FORGO which elimi-
nates these disadvantages. These changes put FORGO on the same level as
Fortran II, SPSII and the DUP routines. The double comment card has been
eliminated in favor of a %% FORG control card. This card can be processed
by existing Monitor Subroutines and results in a far simpler modification than
FORGO-D. All halts have been removed from FORGO to allow for multi-
processing without operator intervention. This modification for FORGO can
be used with or without the Autolog program.

O
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FORTRAN II INCREMENTAL PLOTTER SUBROUTINE . A4
(DFIPS)
Introduction

DFIPS is a general purpose routine for use in FORTRAN II pro-
grams for an IBM 1620 disk system with a Calcomp 565 Plotter. Its main
function is to provide with a single routine and as few FORTRAN state-

ments as possible a complete drawing.

Functions of Subroutine
The DFIPS subroutine will accept one pair of arrays at a time
several of which can be included in one drawing. The first set of arrays:
for a drawing will have scaling performed on it, or it will give the
scaling information; also the axes will be labelled as well as the draw-
ing title will be drawn. Other sets of arrays will be superimposed on

the same axes allowing 1/2" over the edges.

Subroutine Calls

There are 3 general types of calls to DFIPS, each of them ac-
complishes a specific task. The first type starts a new drawing with
its labeling and scaling and draws the first points or curve. The
second type superimposes on the axes drawn by the first call additiognal
points or curves. The third type is for any additional labeling necesgsary
beyond what is normally obtained by call type 1. Calls type 1 and 3
have &t several places optional arguments which should be included only
if they are necessary, since not all arguments have to be present at all
times.

General Call (Type 1)
CALL DFIPS (X,Y,N,M,SX,XMIN, DELTX, YMIN, DELTY,R1,R2,R3) is the
general call which starts a new drawing. The first two arguments are
the names of floating point FORTRAN arrays. The successive elements of

which contain the abscissas and ordinates respectively of the data points
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to be plotted. The third argument (N) is a FORTRAN integer or integer
varieble which specifies the number of points to be plotted. The_fourth»
argument (M) is a FORTRAN integer or integer variable whose 2 low order

digits take the following meaning:

low order digit (units)
if -1 draw line connecting points without drawing
markers at the points
O draw line connectlng points ‘and also mark the p01nts

1 only draw marks without connecting the points

If the units position had an O or 1 then the tens position
will bve interrogated to determine which marker is to be used for the
point according to the following:

C = dot |
= octagon
= plus sign
= triangle _ ‘
= upside down triangle
square
= diamond
= asterisk

= four pointed star

VW ® N N FEW N
1

= gtar

The hlgh order digit ( thousands p051t10n) will take a
meaning if the line is to be drawn (1ow order dlgit 0 or -1) and it w111
be: if 1 draw dashed lines connecting the points; if any other number
draw full line. o

Examples

If M = 30 the points will have triangles around them and be
connected by a solid line.
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’ If M= —lOOl the p01nts will be connected by a dashed 11ne
and no marker drawn. '

~ If M= 1001 the points will be marked by a dot and no llne
will connect them. (NOTE: When a number is made negative the - 81gn

goes with the low order digit.)

The next argument (SX) refers to the length of the X axis in
inches. The Y axis is always fixed at 9 inches; and the.X axis at
whatever length is indicated by this argument which must be in floating
point formvahd canndt exceed 99. inches. If‘it is not an integer
number, of inches its value will be chopped to integer. If it is desired
to pre-select the scale, the next‘h arguments are entered; otherwise they
are not included. The first of them (xMIN) represents the lowestlvalue
that will be printed on the X axis; the next is (DELTX) the number of
units per inch along the X axis; the others are Y axis equivalents of
them. (NOTE: If XMIN is some odd number such as 5121.3562 and DELTX
200. The values on the scale will represent 5121.3, 5321.3, etc., so
care must be taken in selecting values of XMIN and YMIN, and not just

the lowest values in the arrays.)

The last 3 sets of arguments (Rl, R2 and R3) provide the

drawing title, X axis and Y axis labels respectively.

Each of them can have from 1 to 11 arguments. They constitute
essentially what would be found normally after a PRINT statement; that
is a reference to a FORMAT statement number followed by a list of elements
(if necessary) each of which is separated by a comma. In order to iden-
tify the FORMAT statement number it must be preceeded by a $ (dollar 51gn),
so the indicator character ($) can be thought of as representing an
imaginary WRITE ON PILOTTER type statement.
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There are some important restrictions imposed by the compiler
on this part ‘

a) Maximum length of 80 characters of output.

b) FORMAT statement must have preceeded in the program its
use. _

¢) No DO lbops implied or otherwise allowed; but if (A(I),
I=1,5) is desired it can be written as A(1), A(2), A(3),
A(4), A(5) without any problem.

d) No carriage returns(/) can be given in the FORMAT state-

ment; but the slash can be valid in a Hollerith string.

Note also that as written the program can handle only up to 11

arguments (a FORMAT statement number and 10 items on the list).

On writing a line all leading and trailing blanks are eliminated

for speed.

TYPE 2 CALL
CALL DFIPS (X, Y, N, M)

This call is used when it is desired to fit other sets of data
points in the same drawing. No.scaling will be performed for these; they
will only be fit on the same set of axes. .A general call must have pre-
ceded this statéﬁent. If a point falls more than 1/2 inch outside of
the limits of the drawing, a card will be punched containing the identi-
fication for the point, its coordinates and the message "out of range".
In this callkthe X and‘Y have the same meaning as on the previous case;
the N will cbntaiﬁ thé»number of points; and M has the same meaning as

before.

TYPE 3 CALL
CALL DFIPS (X, Y, N, R1)
This call is used when it is desired to add another line of

writing at a specific point. It must be preceded by a general call.
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The - X and Y are floating point representation of the location where this
title is to appear. If they are not given the data will be written where
the pen is (at the end of a line to identify it). This line of data
will normally be written in letters .18 inch high (size 3 since all sizes
are multiples of .06) and oriented parallel to the X axis. The element
N if present can modify both of these. Its value will indicate size
number (if 1 letters will be .06 inches high, if 5 then .3 inches etc.),
and its sign orientation; positive = parallel to X axis, negative =
parallel to Y axis. Note: Only the last digit of size number will be
used so maximum size possible is .54 inches. The last set of arguments
being the data to be written. For an explanation see Rl, R2 and R3 ex-

planation in the general call.

RESULTS

The results will be a drawing which will have the axes drawn
with tick marks of .l inches in length every inch in each of the axes.
At each tick mark will be the value on the scale at that point. If the
values are between 1.0000 and 999.9999 no factoring will be performed on
them; but otherwise they will have a multiplication factor associated
with them. The numbers will consist of up to 4 decimal places with the
trailing zeroes deleted for speed and neatness. These numbers indicating
scale will be .06 inches in heightand .O4 inches in width with .02 inch
separation between numbers. The units per inch used on the scale will
be an integer or an integer times an appropriate power of ten (only 1,
2,4,5, & 8 are used, example .02 units/inch or 5000 units/inch) such
that all the points in the first array are included in the drawing or as
given by XMIN, DELTX, YMIN, DELTY. In the scaling process both for the
X and Y axes their respective maximum and minimum values are obtained.
Because only 4 places are output after the decimal point on the scales,
the points should differ by at least 1 in their fourth most significant
place. (Example: if X max = .00324658 X min should be < .00324558 so
that the scales show correct values.) The labels for the axes are with
letters .18 inches high .12 inches wide with a space .06 inches wide
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between letters; They sﬁarf .6‘inches~éway from the interseétion of the
axes. The drawing title will be below the X axis label in letters .24
inches high .16 inches wide and .08 inches apart. These dimensions are
importent to know the number of characters that fit ih a particular size
axis (always 1" allowance should be made in case scaling is performed so

the scaling factor has space to go).

ERROR MESSAGES
Non Fatal:

If a point falls outside the normal drawing'area (allowing 1/2
inch overlap) a card will be punched containing all information on the
point T IR
Fatal: P : :
These are typed as ERROR DFIPS I meaning
I = 0 scaling is to be performed on a type 1 call and number
‘ 'of points on afray (N) is iess than 2
I=1 écaling is to be performed on a type 1 call and on one

of the axes its maximum and minimum values are equal
I = 2 line to be drawn with zero points on it
I = 3 wrong number of parameters in a call
I =1L on call type 1 the length specified for X axis is > 99

inches or < 1. inch

On all Qf these program  will halt and if start is pressed
it will return tévmaih program. | { A

I=5 on call type 3 the size of character to be drawn has been
specified as O, Options available: a) Pressing start will neglect the
title or b) Press insert, type 42 R-S will draw it size 3 with

orientation parallel to X axis.
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GENFRAL

DIMENSION X(100)sY(10C)sTITLE(I0)eXL(I0)oYLI2O)
O FORMAT (El4e7sF14e7911911415)

10 FORMAT (1
11 FORMAT (&
1 N=
"2 READ 94XP
ICALL=ICA
GO TO (3,
3 X(N+1)=XP
 Y(N+1)=YP
N=N+1
GO TO 2
4 READ 11,45
READ 10,7
IF (10P)

41 READ 11 +sXMINSDELTXsYMIN, DFITY

PLOT PROGRAWM

044)
El4.7)

sYP o ICALL »TOP oM

LL+1
4959697) 9 ICALL

X
ITLEsXLsYL
419424941

PPAD 523 C
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CALL DFIPS(IXsYsNsMeSXaXMINGDELTX9YMINGDFELTY+sS10sTITLE(L1)TITLE(2),
ITITLE(3) o TITLE(A4) s TITLE(S) o TITLE(O) s TITLE(T)oTITLE(B) s TITLE(9)
2TITLECIO) 9810 XL U)o XL (2) o XL (3) o XL (&) o XL (5) o XL (6) s XLIT)eXL(8B)
'XL(Q),XL(IO)9$100YL‘l)oYL(Z)'YL(3)9YL(4)’YL(5)’YL(6)9YL(7)9YL(8)

49YL(9) YL
GO T0 1
42 CALL DFIP

(10))

S(XaYsNeMeSX

S10+TITLE(L)»TITLE(2),

.tITLF(B)’TITLE(Q)9TITLE(5).TITLE(6)oTlTLr(7)oY!TLC(8)oTITLE(9),
2TITLECIO0)Y 9310 XL (1) o XL (2) o XLU3) o XL L) XL (5) o XL (6)sXLIT)sXL(B)
3XL(9)9XL(1“)9$10’YL(1)oYL(?)oYL(B)oYL(“)’YL(51.YL(6)’YL(7)9YL(8)

GeYL(9) oYL
GO 10 1

5 CALL DFIP
GC T0 1

-6 RFAD 104X
IF (10P)

61 READ 114X

(1n))
S(XeYeNeM)
L

61462961
PsYP

CALL DFIPS(XPsYPsMoSIN o XL (1) aXL(2)eXLU3) oXL(&L)sXL(5)oXLIE)oXL(T),

IXL(8) o XL
GO TO 1

62 CALL DFIP
IXL(B) e XL

GO 170 1
T CALL EXIT
END

NeNCNNNNNE =90
2,00C0000F=01
4e0DCONOOE=D"
64 0NCONAAE~N]
84CLOCO00E=0]
14 0000NCOE+ND
1420C0000E+0N
1.40C000NF+00
1.6N0C000E+N0
1.8700000E+00
240000000E+20
242000NNAE+AN
2447C0DNOF4NA
2.630NNNAAE+NN
2.8700NAOF+00
3,00 0N0NE+ND

9)eXL(1N))

St o$109XL(1)9XL(2)'XL(3)9XL(4)oXL(5)0XL(6)9XL(7)9

9)sXL(10}))

04DOCNNNNE=-99
1.9866932E=01
348941834E-01
5e6464247F=01
7¢1735609E-01
8e4147N98E~01
9.3203908E-01
9.8544973E-01
949957360E-01
947384763E-01
940929742F=01
84084964 0E-01
647546318F=01
5.1550137F-01
343498815F=01
146112001E=-01

111
211
311
411
511
611
711

81
914
101

1111
1211
1311
1411
1511
1611
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2 2NNNNORFENNE (B3 T4140E=N2 ’ 1711
w R,4000NNNAT+0N=24,5554])10E=-01 \ 1811
B A UNANEHCN=4e4252044E-01 1911
2 LNONANNE+NA=-641185780E-01 . ' 2011
e NONONNF+NN=Te5680249E=01 2111
Lo 2 00 DNF+NN=847157577F =01 : 2211
4o bR ONONE+NN=Q,516N2NTE=-D1 2311
Le GNP ONNAFERN=0,923601NNE-0] - 2411
LR CANAATLNN=0,061646NF-"1 ‘ 2511
5eNNOANANF4NN=0,5892427F=01 2611
Be2NNONNNE+NN=R48345456F =01 2711
5e4NCNNANE4NN=T o T2T6LLKRE=01 2811
M e ENNANNAF4AN=64.2126663C=01 2011
R e RANAANANF+NA=L 4 64EN2T1TE=N] 3011
10-1001
Te
CRAWING NQOo 1
X
F(x)
an n
SINE .
NgNLUMNNANE -0 ] ,00NNNTLERON 112
2.00N0NNNNF =01 9,800565TE=-01 212
L 4ONCONNNF=N] Q,2106N5%0F=] 312
6eNNCONDONF=N] B42533561F=01 412
3,NNANCANE "] 6496TN6T1F=0] R 512
LeOONCOONF+0N 54403023050 : 612
1.27°00N0NF4AR 3,6235775F=01 712
1e4N00CONF+NR 146996714F=-01 812
1e670NAONF+7N0=2,9199520F=02 012
1.8000000F+00=242720200FE=01 : 1012
2 NNPNNARF4NN=4,1614682E-01 1112
2420000 0F+0N=-5,8850111F=01 1212
2 4N ONNANELL AT 4377037 F=N) 1312
2eENCONNNT+0N=8 56PB8RTEE=D] - 1412
2 ONONONAT+0N=044222224LF =01 1512
2, ONNNNANTE 4N ,8970240F =01 1612
3, 2) NNAAELAN=0, 082047 TF=N] - 1712
34N LANNANF+NA=D4,6670819FE=-01 1812
. ENTNANNF4NN=B 40675841 F-01 : 1912
AL BOOONANFLON=T 0726771 F~-0N1 , ‘ 2012
LoNONOANAE+0NCh ¢5264362F =01 2112
be NPNNNNAF4N0=4 4 ON26NR2E=N] ‘ , 2212
L4edlNRONOT+0NST,NT33287E-01 : 2312
LebNONANAE4RN=]1,1215252E=N] 2412
Le8OLAPANF+NN 8,T408980F-N2 . ' ‘ 2512
54NNOANARELAN 2 ,8366218F=0N1 ' 2612
52N ONANF+NN 4,685166TF=01 ‘ o272
De4NCONANEHENN £,346028T7F=01 _ ~ 2812 .
546N IANANELNN 7,755658T7F-01 : 2912
5e8NNONNCE+0N 848551951E=01 : 3012
_ L 20 1000 s
‘E@ | : | 30 -1
CUSINE - . :
NePLORINOF=09 N NOROAINCE-90 - 116
2eNANNNAAELAYL 1,72A3253F=N2 e 216
LN ORAAAE-NY 4,216L5T6F=02 ' ‘ 216
650 0TCACNNE=LY 6,1260042F=02 i o243 o ' ' 418
BeNNNNNONAE-NAY £,80245R0F=N2 T : : 516

LeTRCPANNF+NC, 6038412585E-02 o . 616




142000N00E+0N 4,9813959F~02
144000000F+N0 246712890E-02
146000000F+00~542156232E~03
1e80000CCF+N0=446118163E=02
2e0000000F+00=9,6133782E=02
2e2000N0ONF+00N=1,54504N8F=N1
2.4700NN0F+N0=241757276F=01
2o BOCO0ONF4+NN=2 , 742167 TF=0N1
2.,8000NANF+MrN=2,0525508F=N1
B NANNAANE +0N=2 ,NORTTIQE-D1
342000000F+00 1,1281171E=-01
3447000 0NFEAN 3 ,2034359F-N]
2, HNDCO00CF+10 3,8915125F=01
3,8000NANATLAN 3,7185877E-01
4oNGOOOONE+NN 3,1632622E-01
Le NOCNONF+NN 24,4094434F=01
4o 4ONNNANF AN 1,52379238F=01
Lo 6 NNNANNE+NN 5,7728242F =02
4e8N(DR0NF+NN=446950622F=02
54 NANONANF+NN=]1 67857 TS5F =01
5420N0NANF+NN=2,8394344F=0]
5¢4NONCNCF4+4N0=4,13201108F=01
B 6NNANNNE+N=542656497F =01
5¢8000NONE+00=642423665E-01

242619715F=03 1,9392431F~02

NO DRAWNING
X
FIX)
NeOBNNNNANFE=0" 7,85398]16F-M1
1¢9866932E=71 6.7528399E-01
348941824F~0N1 642384233E-01
5¢e646424TF=N1 5,6860125F=N1
7e¢1735600F=N1 542729599F=01
Bel414TNGRF=N] 4,0T748714F=0]
N¢3203008E-01 4o7761872E~01
9e8544973E-01 44665T4T0E-01
GeQ957360F=N1 4,6373290E~-01
0,7384763F-N1 446893333E-0)
940929742F~01 44.8246883E-01
840849640F-01 5,0510184E-01
6e7546318F~01 5,38100032F=01
5e1550137F-01 5,8326687F=01
34.34908815F=01 644290585F=01
ie4112MP01E-N1 7.1958391E-01
~5e8374140F=02 7,5704642F=01
-245554110FE~N1 6,7258438E=01
~44425204LF=N1 6.0616860F-01
~6611EDTROF=N1 5,5528613F=01
-7e5680249E~01 541747657F=01
-847157577F=01 "449071672E-01
~945160207F=N1 4,7351797E-01
~949U3609100F=N1 4,6491260E-01
~Ce0516460F=N] 44,6441587E-01
~045802427F="1 4,7199080F-01
-848345465F=01 4,8800158F=01
~747276448F=N1 5413597N4E=01
~643126663F=01 5,4993848F=01
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716

816

916
1016
1116
1216
1316
14156
1516
1616
1716
1816
1916
2016
2116
2216
2316
2416
2516
2616
2716
2816
2916
3016

3099

124
224
324
424
524
624
724
824
924

1024

1124

1224

1324

1424

1524
1624

1724

1824

1924

2024
2124
2224
2324

2424

2524
2624

2724
2824
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~4e6460217E-01

742458
DRAWING NOo 2
X
FeX)

NeNLNNNOAE =00
1,9866032F=01
2,8041834F=N1
5. 646424 TF=01
7.1735609E=01
3e414T00RF-01
0,3203008F-N1
0,0544072F =01
©,0057360E-01
©,7384763F-N1
0.0C20742E-01
Be0B849640F-01
he7546318FE~01
561550137F=r1
342408815F-01
144112001F=21
-548374140F=12
~245504110E=N1
~4e4252044F =01
-641185780F-01
-7¢5680240F=01
~8.7157577F =01
—9,51602075=-01
~9.5369100F="1
~0,9616460F=01
-~945892427F=N1
~848345465F=01
~7.7276448F=-N1
-~643126663F=01
~44646021T7F=N1

1o NOCONNNE~QQ
1e0B66932F-01
3,89418345~01
5e 646424 TE-01
741735609E=-01
Be&147098F=~01
943203908F~01
0¢8544072F=N1
9,9957360F=-01
9,7384762F=01
QeN029742E=-"]
8eNRLOELOAF=N]
5¢7546218E-01
5¢1550137F=N1
2e3498815F-01
le4112001F=01
15e8374140F=02

-2¢5554110F=01

~ha4252044F=-01

~6o11857805-10]

-7 e 5680240E-11

~8e¢7157577F~N1

-045160207E=N1

549907470E-01

1.0000NNOE+NQ
$e¢3425845F-01
TelCT72565F=N]
£e2912367E=-01
5¢482290045F-C1
5e43N4415F=0N]
5¢1758759E-01
5e¢N366423F~-01
50N1N0662FE=C1
EeN662472E=C1
Ce23752R7E~-01
5e5294552F-01
5e7684990F=01
£e5G84TH6F-01
Te4ONT034E-C1
847633202E-01
Qe HLR4540F =01
7eQ64K034F=-01
6e9323109F=-01
66204Nn212E-C1
Ceb6921598F-01
53430913E-01
5¢1239955E~01
50158224F~01
5¢0096069E-01
5¢1048427FE-01
53093026E-01
5¢6409075E~-01
€¢1302058E~01
6e8277930F-01

Be8622692F-01
Te6160786E-01
67007113E-01
6.0287978E-01
5¢5411136E-01
501976675E-01
449720183E~-01
4,84T7648TE-01
448157646E-01
4¢8741482E~01
5.0268720E-C1
52848253E-01
56671416E-01
6,2037671E-01
6.9396087E~01
Te940°975E-01
Bel4574930E=01
7¢3191039E-01
6+4823985E~01
58694181E-C1
5.42730N0nT7E=-N1
561204923E-01
4e9257526E-01
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323

423

523
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723
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923
1023
1123
1223
1323
1423
1523
1623
1722
1822
1923
2023
2123
2223
2323
2423
2523
2623
2723
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2923
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225
325
425
525
625
725
825
025
1025
1125
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1425
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1925
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2225
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-9eU369100F=~N1
~-049016460E-01
-945892427E-21
-848345465E-01
-~Te7276448E-C1
-643126663E-01
-%4e6460217E-01

e 0NONCANF 402
140002062E+02
340005907F+02
340009586F+02
3,0011682E+02
3,0011756E+02
3.0009624E+02
3,0005303F+07

4,8289947F=01
448234229E-01
449086502E~01
5¢0906480E-01
503825210E-01
58062345F=01
6¢3955906E-01

290 71
: ~ 20 1
2¢6179938E~03
2¢3645884E-03
2¢2572434E-C3
242960745E-03
25218203E~03
3,0679880E-03
443922117E-03
9¢1486751E=03

2e¢9998958F+N2-542940254E-02
2¢9)90B97F+02~648819154FE-03
2¢9981646F+02-3,8669381FE~03
2092720 58F+N2-24,8636181F~-C2
26996354 TE+0N2-264354003F=-03
2¢9958443F+02=2,27208N1E=03
20699605T71E+0N2-242774240E~03
2e99T76N51F+N2~244247955E-03
36001193QFE+N2=2,5267930E-03
- 3e0041350E+02-2e3157491E=-03
340056135E+02-2e2489761E-03
360059938E+02~2¢3354468E-03
3e0ON558T72F+N2-246340540F=03
3e0N45N94F+02=343314255E-03
360NINNI4E+N2=5,1306444F~03
3s0011500FE+02~143812568E~C2

2.90GNE28BF+N2
209068490F+02
2¢9946521FE+02
209926783E+02
2040012456E402
24799085785E+02

~7.2587
DRAWING NCe 3
X
F(Xx)
299,

FEXTRA LABEL UP
le '

IS TIGHT IN HERE

646
3,00GAN0NE+D2
3,0NN2N62F+07
3.0005997E+02
3,0009586E+02
3,0011682E+07
2,0011756F+N2
3, 0UN0624E+02
3,0005203F+02
2.0993058F+02

1¢7697768E=02
5¢5523331F=03
2.4788035E~-03
2¢7039513E~-03
2¢3705185€-~C3
2¢2619715E-03

11 320

025 "006
31 2

HERE
8¢5

l.

CeaOCNNONNE=-99
646662084E-04
1¢3330668E~03
1e¢9993611E~-03
2:6656286E-03
343320276E~03
349987172E~-03
4e6658419F=03
5¢3335185E~03

31 -3

246

PPAD 523 C
Rev. 2/65
Rev. 4/65

2425

L
2\

2725
2825
2925

3025

188

288

388

488

588

688

788

888

988
1088
1188
1288
1388
1488
1588
1688
1788
1888
1988
2088
2188
2288
2388
2488
2588
2688
2788
2888
2988
2088

«01

189,
2
38
489
589
689
789
889
989



O

2.0081646E+N2
240072058E+02
2,G663547F+02
2e00C8HL3F+N2
249060571F+02
24007605 1E+02
2,N011930F+N?
2,004L1250E+02
24NN56135F+02
A0 B5O02RF+N2
3,A0BHET2F4N2
340045004F+02
2, 0030N14F+02
2,0011509F+n2
2499C0628E+02
249968490E402
200465215402
2,0026783E+N2
249G12456F+02
7406088 TRE+N2

1¢8539816E-N1
0e0528290F~-0N1
602,84237%E-01
5¢6869125E-01
. He27290500FE-01
4e9748714E-01
4e7761872E-0".
4466574T70E-N1
Le6,T73290F-01
446893333E-01
4e824068872E-01

5,0510184E-01

5,28100N3F=N]
5483266875~-n1
6e4290585F=-N1
70¢1958391E-"1
Te57040642E-01
€e7258438E~-01
6e7616860FE=-N1
5¢5528613E-01
fel747657E-01
4¢9071672F=-01
447351797€E-n1
4eb6491260E-C1
4e64%41587E-01
4471¢9980E~-01
44,8800158E=N1
5e¢1759704E-01
5¢/993848F=N1
5eYGNTLTNE=-Q]

. 101
ARKOTHIR ERROP
prot!

FIX)
7.8539816F=01
640528209E-01
6e2384233E=-01

6.NN18211E-C3
6e6TNTLTRE~02
Te3401669F-C3
B8.0097326E-03
Be6T6886E~-C3
Re3456162E-03
la20NT708OE=-02
1eN662422F=-02
1¢1317732F=02
161977587F=02
162641409FE=-07
1e32N8680E=-02
13978987E-02
1e4652027E-02
1¢5327453E-02
1¢6004999E=-02
146634190E-02
le7364287E-02
le 8N4LORTE=-CZ
168721297E~-02
1692922431E-02

8e86722692E~01
Te6160786E~01
6.7007113E-01
5e0287978E~01
5¢54111326E-01
£e19765675E~-01
409720183E-01
4484T76487E-C]
448157646E-01
4e8741482E-01
567268720E-C1

5¢2848253E-01"

546671416F=-21
£e2027671E-N1
6e22GHNATE-01
7e2409975F~C1
8e4H574930E-N]
7¢3191039E-01
664823985E-0N1
548694181FE=01
5¢4273007E-01
5¢1204922E-01
409257826E-01
448289947E-01
4e8234229E-01
4e90865n2E-01
$40906480FE-01
5¢382521CE-N1
5.8062345E-01
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5e6869125E=01 641269942E=02 ‘ 456
542729599E~0" 6¢8024589E=02 k 556
449T748714E-"1 643841255E=-02 : : 656
447761872F=01 449813959F-02 : S 756
4e665T4TOE=01 246712890E-02 856
446373290E~01=542156232E~03 , k 956
446893333E-01=446118163E-02 1056
44824H8BIE-N1=0,6133782E=02 ' 1156
5eN510184F="1~1454504N8E-01 ’ 1256
5¢3810MN3E=N1-241757276E=01 1356
5¢832668T7E=N1=2.7421677E=01 - 1456
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Mrs. Joyce Fodor
Engineering Comp Lab
University of Wisconsin
Madison, Wisconsin

Planning and Running a Short-Term Workshop
on Computer Orientation and Programming

Many groups find themselves wishing to conduct Short-Term Computer Institutes
or Workshops of from 2 to 5 days, to satisfy the needs of a variety of different audi-
ences, Typical situations are:

a) a College or University Computing Center running a special program for
interested faculty,

b) an industrial program running an in-house training program for engineers
and/or management,

c) sponsoring an advertised institute for outsiders, frequently with fees charged
for attendance,

Based on the experience gained from several such undertakings, this paper will
discuss the problems of determining the goal to be aimed at, the depth of pene-
tration that can be reasonably achieved in a given number of days, how to plan
the daily schedule, a typical graded set of problems, staffing considerations,
and above all the importance of hands-on experience by the participants,

There are many questions to consider before planning a workshop., First one
must consider what group the workshop is to be aimed at, and therefore what goals
should be reached. If the group is composed of prospective programmers the
institute should provide a start at programming competence, Supervisory per-
sonnel, on the other hand, though they may not become active programmers,
need to achieve a sufficient knowledge of FORTRAN to understand a complex
program written by a programmer, and also need to acquire an understanding
of situations where computers can be profitably used, Management people need
to know how and for what computers can be used in general company operations.
The program should also be aimed at either scientific or business oriented people,
The previous knowledge of the participants is an important consideration, If the
group has little or no background (no actual programming experience) they will
need a complete presentation of FORTRAN, If, however, they have written a
few programs they need only a review of the language, Size is also an important
consideration and is dependent upon the facilities available. With a 1620 Model I
and a 1620 Model II with 1 diskdrive, a 407, and 8 ke Xpunche; we have - found 25 /
is the maximum size that can be handled, The bottleneck is usually the keypunches.( M5

The duration of the workshop is of course a balance of many factors: the
amount of time the facilities and the instructional staff are available, the time
the participants can afford to spend, the time needed to achieve the competence -
level established as the goal for the attending group.
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For the purpose of this paper a specific group, size, duration, and situation

will be assumed, Comments will be made where appropriate indicating how the

planning discussed here should be modified if certain other factors existed, It

will be assumed here that the group for which this workshop will be run consists

of supervisory _personnel with a scientiﬁc or engineering background, They are

mainly from out of town, and have very little previous knowledge of FORTRAN,

The facilities can be made available, and the group can make themselves available

for three days,

Now that the group has been selected, the content of the workshop will need
to be developed, Since the group knows little or no FORTRAN they will need to
have lectures on the following topics:

1. Introduction, general concepts, intelligence‘ of a computer, flow chart
formulation of a problem,

2. Vocabulary of FORTRAN (excluding FORMAT and SUBROUTINE)
3. Examples of simple programs written in FORTRAN,

4, FORMAT,
5

Subroutines and Monitor operation,

Some lectures should also be devoted to theory, Since iteration underlies
almost every useful computer application, a formal presentation of iterative
techniques has been found very valuable, Its application in gelected areas of
mathematics and engineering would follow and should be connected to one or
more problems, For the supervisory personnel a talk about some of the wider
areas of applications and the future of computers is very desirable.

The most valuable contribution of a workshop of this type is the experience
the participants get as they actually write and run their own programs, A group
such as this can be expected to finish probably three problems during the three
day period, The problems should be chosen so that the first is very simple and
can be successfully run the first afternoon, Our experience has shown that this
gives the participants a needed push onward. The next problems should be care-
fully selected so they increase in difficulty with no large jumps. One of the most
common mistakes in planning an operation of this type is to make these problems
too complex, The first problem in fact should be of such extreme simplicity,
that there is no question what should be done, only how to say it to the computer,
A set of problems suitable for this workshop is shown at the end., Each has
several parts, with optional parts starred, to allow the participants to progress
at individual speeds.
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Developing the schedule is the next step to be taken, The first items to fill
in are standard and include lunch at 12 each day and regular coffee breaks.
Since this group is from out of town there should be a social hour and dinner,
early in the session. This helps the group know each other and produces a
closer knit group., If the participants were local and knew each other, at least
a little, this social hour and dinner could well be later in the session so they
have more knowledge and background and the guest speaker can pitch his re-
marks at a somewhat higher level,

Monday morning opens with registration, followed by an official welcome
to get things started., The rest of the morning should be devoted to the first
three topics in FORTRAN, This is in preparation for getting their first
problem running the first afternoon, Due to the use of FORGO (a FORTRAN
allowing free format and having very powerful diagnostic comments both at
complle time and run time) the lecture on FORMAT can be postponed until
a later day. The participants have enough to assimilate in the first day
go if FORGO cannot be used it would be best to give the participants some
standard FORMAT statements to use so the discussion of FORMAT can still
be postponed, The schedule is shown allowing 11/2 hours for the introduction
and vocabulary of FORTRAN before the break and about the same amount of
time for examples and answering any questions,

The first afternoon the participants will need a demonstration of the use of
the keypunches, lister and computers, If the facilities lend themselves to
open-shop operation, there is much advantage to letting the participants do
their own card handling and button pushing (under careful supervision) for
at least the first problem, so that they get a clear picture of all the steps
involved in the process. We prefer to maintain open-shop operation through-
out the workshop, but some installationa like to substitute in-out service later
on, Careful attention to procedural details during this demonstration can
anticipate and eliminate many questions that might arise when they start
using the facilities,

The remainder of the afternoon is devoted to their solution of problem 1.
Adjournment is Iisted ‘at 4:30, We have found through experience, however,
this usually i8 around 5:00 with some participants desiring to work even beyond
this, The problem is to shut them off/

The second morning the participants need first a discussion of the solution
of problem 1 with a period after for asking any questions that have arisen in
their minds, They should then feel a little confidence in their mastery of the
material already presented as they have successfully completed their first
problem and had their questions answered, They should be ready to accept
with understanding FORMAT, the single hardest statement in FORTRAN,
This presentation nééds close to 11/2 hours. After this a break is surely
needed.
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If the participants are to do the second problem the second afternoon a little
background in theory and a presentation of the problem needs to follow the break.

- punching ,of the complete programs for those participants who wish to use them,
Several other keypunches should be available for participants who would rather
punch their own and for all participants to make corrections and modifications,

The last half hour of the afternoon the group should reassemble for a pre-
sentation of problem 3 An optional workshop is scheduled for Tuesday evening,
Many participants 1ike to work in the evening to gain the maximum amount of
knowledge during the three days. Presenting problem 3 at the end of the se® nd
afternoon and the optional workshop gives the participants three options: They
can come to the evening workshop and complete problem 2 if they need more
time for it. They can come to the evening workshop and try to write, punch,
and run problem 3 if they wish to get a head start, If, however, they wish to
stay in their room they can get program 3 written and it can be punched by
keypunch operators while they attend lectures the next morning,

morning, They again need a discussion of preceding day's problem and an
opportunity for questions and answers.

Since programmers and engineers are notorious for disliking to documentate
their work, the supervisory personnel should be made aware of the value--indeed,
the absolute necessity--of program documentation, This should take only 45 minutes.
The participants now need time to finish their work on problem 3, This should
only take 11/2 hours since they should all at least have their programs punched
and some may have had several tries at debugging it, To finish the morning
there is still one FORTRAN lecture remaining, to introduce them to subpro-
gram structure and Monitor operation, o

The last day's luncheon would profit from a guest speaker as the participants
now have sufficient knowledge to understand a wider set of concepts, The last
afternoon the participante will do problem 4, which is a modification of a pre-
ceding problem (number 3 in this case) to incorporate the use of a subroutine,
This gives them a feeling for the use of subroutines in a minimum amount of
time. After this workshop 30 minrutes is needed for a discussion of problem 3,
30 minutes for summary and recapitulation, and 15 minutes for closing so this
workshop session must end at 3:15 and the institute can finish at 4:30 to allow
travel time home, Certificates should be presented at the closing because of
the psychological effect on both the participants and the companies who spent
the money to enable them to attend.
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Now that the schedule has been completed the text and notes, staff and many
other details must be decided on, Some of the texts we have used in the past

are:
Davidson, Charles H,, and Eldo C, Koenig, Computers, Wiley, N, Y., 1966,

Hamming, R. W,, Numerical Method for Scientists and Engineers, McGraw-
Hill, N, Y,, 1962,

McCracken, D, D,, A Guide to Fortran Programming, Wiley, N, Y,, 1961,

McCracken, D, D,, and W, S, Dorn, Numerical Methods and Fortran
Programming, Wiley, N, Y,, 1964,

Organick, E, I,, A Fortran Primer, Addison-Wesley, Reading, Mass,, 1963,

The lecturers and guest speakers must be chosen with care. They should know
a great deal about the material they are presenting and still be able to present it
at a beginner's level, During the workshop session there should be many labora-
tory assistants to help the participants with their problems, Care must be taken
when these assistants are selected, If the assistants are too young and condescend-
ing in nature the participants will feel hesitant and embarrased about asking for
help, The agsigtants must be mature acting and very willing to help, With a
group of 25 participants we have found it desirable t6 have 5 assistants and
2-3 lecturers constantly available for questions and assistance, The power-
ful diagnostics that FORGO supplies at run time as well as compile time allows
the participants to find many of their own errors. If it is not possible to use
FORGO the number of lab assistants should be doubled. The time allowed for
the completion of problems should also be increased,

Advance distribution of texts and notes to all registered participants is very
desirable, It allows the participants to do some advance preparation, and makes
clear the level of background and experience expected,

One thing we have learned from previous workshops is that it is important
to keep the mathematics level from becoming too high so the participants do
not have to worry about understanding the theory but can instead concentrate
on FORTRAN, In a recent workshop we tried a problem in Differential Equations
and found some of the participants were more confused by the mathematics than
the programming,

The workshop that has been planned in this paper has been aimed at a particular
group, If the workshop were being planned for business oriented personnel, an
alternate list of possible problems is shown at the end. The topics of the theory
lectures would also of course be changed, Since business oriented personnel
are not as accustomed to analytical thinking as engineers, the problems should
progress at a slower pace, Simulation of a traffic problem is a very good topic
for a guest speaker and demonstration on the machine but a Tittle deep for pro-
gramming,
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If the workshop i planned as an in-house training program it is many times

desirable to use only part of each day as the lecture or workshop session as'
more time is available between sessions for additional thinking and study. .

Actually I have said nothing about running the workshop, If it is carefully
planned the workshop will run itself,
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MONDAY Morning

8:00 Registration

8:30 Welcome

8:45 FORTRAN
10315 Break
10:35 FORTRAN

12:00 Tanch

c9¢

MONDAY Afternoon

1130 Demonatration of use
of the facilities

2:00 Workshop Problem 1

L4:30 Adjourn

MONDAY Evening
6:00 Social Hour

7:00 Dinner
-~Guest Speaker--

SCHEDULE
3 Day FORTRAN Workshop

TUESDAY Morning

8:00 Discussion of Problem
8:25 Questions and Answers
8:45 Further FORTRAN: FORMAT
10:10 Break

10:30 Iterative Techniques
11:30 Problem 2 Presentation
12:00 ILanch

TUESDAY Afternoon

1:30 Workshop Problem 2

L,:00 Problem 3 Presentation

l:30 Adjourn

TUESDAY Evening (optional)

7:00 Workshop finish Problem
2 or start Problem 3

NOTE: Coffee served during workshop sessions

WEDNESDAY Morning

8:00 Discussion of Problem 2

8:25 Questions and Answers

8:45 Value of Documentation '
9:30 Workshop Problem 3

11:00 Further FORTRAN: SUBROUTINES
12:00 Lanch

-=0uest Speaker--

WEDNESDAY Afternoon

1345 Workshop Problem }

a preceding problem
modified to use subroutines

3:15 Discussion of Problem 3
3:45 Summary £ Recapitulation
L:15 Presentation of certificates







A TEN YEAR BUDGET PROJECTION

( A Role for the Computer in Long-Range
Planning for Educational Institutions)

w John A. Ferling

Preface

Since its founding in 1947, Claremont Men's College, an independent
four-year liberal arts college, has prepared several long-range plans for
its future. These plans, as well as recent applications for grants to the
Ford Foundation, have included ten-year budget projections. The computa-
tions necessary for the budget projections were carried out on a desk cal-
culator.

The author of this paper has prepared a program for the IBM 1620
which carries out these computations in minutes rather than days. This
program has enabled the college to study the budgetary effects of changes
in items ranging from the expected inflation to percentage of tuition in-
comes for scholarships. With the help of the computer Claremont Men's Col-
lege has explored the feasibility of several plans. Special consideration
was given to the question of optimal size. The program discussed in this
paper has been written for a specific college and hence changes will be
necessary before it can be used by another institution. S. Tickton! has
discussed projections of this kind in great detail without using computers.

Machine Requirements

The program is written in UTO Fortran for a 20K 1620 and uses card
input and typewriter output. Special features are not required.

Information Required and Discussion of Program

The information to be supplied by the administration includes:

A. Per vyear for the next ten years

Number of students

Tuition charge

Allocetions for scholarships as percentage of tuition income

Student-Faculty ratio

Percentage increase in sdministrative salaries

Percentage increese in average faculty salary

Total percentage increase in development office salaries

Total percentage increase plant maintenance salaries

Totel percentage incresse in business office and student
welfare expenditures

10. Total percentage increase in library expenditures

11. Expected inflation

12, Expected gifts to college

13. Rate of return on endowment

o

(o Re TN o RN N W (S I o

1 Sidney G. Tickton, Long-Range Planning: A Case Study, pp.138-161, in
m Financing Higher Education 1960-70, McGraw Hill, New York, 1959
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B. For first or present year

Salary total and non-salary total for

14. Administration

15. Admission

16. Registrar

17. Instructional (excl. faculty salaries)
18. Dean of Students

19. Development

20. Plant Maintenance

and

21. Average Faculty Salsry

22. Physical Education non-salaries

23. Miscellaneous

24. Certsin Fringe Benefits (called "Insurance Fudge" in program)
25. Library (Total)

26. Business Office (Total)

27. Student Welfare (Total)

28. Initial Endowment

In addition to this information, estimates of the merginal cost per
additional student for certain salary and non-salary expenditures are needed.
These estimates are denoted by WGS (weight on growth salary) and WGNS (weight
on growth non-salary), respective.y, and are expressed in percent. The weight
on growth for salary items in the sample projection given below is 50 percent.
The salary total for the admissions office for a student body of 1000 is
$30,000.00, i.e.,$30.00 per student. The addition of 50 students for the
second year would then increase the salary total by $750.00 (50% of 50 times
$30.00). However, this amount is not allocated to the admissions office
since one would not employ a fraction of an admissions officer. These $750.00
are allocated to 8 fund called "General Administrative Growth Allowance". The
salary total of the admissions office is only increased by the percentage
increase in administrative salaries which is assumed to be 5% in this pro-
Jection. This yields the $31,500.00 entry for the second year. Several
other salary items (Registrar, Instr. Non-Fac., Stud. Dean) are treated in
the same fashion. The resulting amount in "General Administrative Growth
Allowance" is also increased by 5 percent (percentage increase in adminis-
trative salaries) and is equal to $4,077.22 in the second yesr. The item
"Administration Salaries" (president and assistants) is assumed not to be
effected by a larger student body, whereas "Administration Non-Sslaries"
is. The weight on growth, WGNS, for several non-salary items in this sample
is 75 percent. Many of these are also subject to the 1 percent inflation
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increase. Most of these computations are carried out by means of a "Pro-
cedure" conteining a multiplier which makes it possible to increase, decrease
or remove the effect of the growth factors and inflation to suit the assump-
tions of the planner. A study of the source program, which will be supplied
by the author upon request, will indicate which changes effect the individual
. entries.

Auxiliary enterprises such as dining hall, dormitories, and bookstore
are assumed to be essentislly self-balancing items. A more intensive use
of existing classroom facilities will make the addition of extra buildings
not absolutely necessary. However, since it is relatively easy to find s
donor for & building which would be named after him, it is expected that a
classroom building will eventually be added.

The program computes per year for the next ten (or nine in certain cases)
years the following:

Tuition income, scholarship allocations and number of faculty; salary and
non-salary expenditures for administration, admission, registrar, faculty,
dean of students, development and plant maintenance; expenditures for physical
education, business office, library, student welfare, fringe benefits and
miscellaneous; gifts to current operations used to balence the budget and
endowment at end of year.

Since the output is under control of a sense SW1tch, the effects of
various changes in input data can be studied without having to wait for a
complete typeout. A complete output is given below. The data used are
fictitious.

264~a







C

WGS
50.90
NO. OF STUDENTS
e

2

1725,

TUITION INCOME

1500000.

1983750.

P.C.FOR SCHSS@
13.

18:00

SCHOLARSHIPS

195000. 00

317400 .00

TUITION

STUD.-FAC. RATIO

12.00
12.99
NO. OF FACULTY
83.33
89.1k4

-00
4.00
ADMINISTRATION
62000 .00
7629.
ADMISSION .
30000.00
37562.61
REGISTRAR
IZ¢g¢.¢¢
212065.
INSTR. NON-FAC.
25200.00

31552.59
STUD. DEAN

TR
O

INPUT AND OUTPUT

(FICTITIOUS DATA)

WGNS

1627500.
2012509.

14.00
16.50
227850 .00
332062.50

12.20

12.99

86.06
89.14

SALARIES
P.C. INCR., ADM.

L.99

65100.00
80734 .58

31500.00
39065.12

17850.00
22136.99

26460 .00
32814.7¢0

22179.15
27505.74

1720000 .
2130000 .

4. 09
17.00

24,0800 .00
362100.00

12.49
3.50

|

86.69
88.88

2.00
5.00
68355. 00
8L771.31

33075 .00
L1918.37

18742.50
23243.74

27783.00
34455.43

23288.10

. 28881.03
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1100.
1200.

\8dg:

1815000 .
2160000.

15.00
18,00

272250.00
388800.00

54

87.30
88.88

2.

e s

71772.75
89009.87

34728.75
43069.29

19679.62
24405.93

29172.15
36178.20

24452 .51
30325.08

(INPUT DATA ARE UNDERLINED AND APPEAR AGAIN IN OUTPUT)

N

=

——t |
[ S Y
U

S‘;U'l

f&ié

1912500.
2250000.

18:30

296437.50
L16250.00

24

89.28
92.59

74643 .66
93460. 36

36117.90
45222.75

20466.81
25626.22

30339.03
37987.11

25430. 61
31841.34




ADM.SAL .GR.ALLOW.

.09
14585.8L
P.C. INCR.,DEV.

-9
DEVELOSMENT 20
2235,
1T88%%Tiﬁ
P.C.INCR.P.M.
.00
I

PLANT MA INTENANCE

63500 .00

3.20
P.C.INCR.FAC.

.00

2.0
FACULTY-AVERAGE
12500 .00
1720L.19
FACULTY-TOTAL
1041 666.
1533707.

P.C. INFLATION

.00
1.00
ADMINISTRATION

%%%%%f%%
ADMISSION

11990.90
13035.33
REGISTRAR

2145.00
2541.
INSTR. NON-FAC.
54%57.17
STUD. DEAN
3245.00

P.E.
31123.00
3688T. 71

43!2;:99

MISC.

L@77 .22
15169.27

98682 .00

123558. 44

NON-SALARIES

1.09
1.00

10100.00
10710.97

11526.62
13165.68

2247 .69
2567.30

L8331.13
55203.74

34@@.35
3883.87

32613.01
37250.52

L3554 .23
L6185.04

1240693 .
1686011 .
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8990.28
22298.83

£:30

108796.90
133640.80

L.

5.08
77702.66
97290.50

11687.37
29267.22

£

s

114236.74
140322.84

)

80810.77

102155.03

=

16384.94
21110.96

1462941 .
1954719.

P499. 04
1144.11

12668.73
14745.96

2470.40
2875.46

53120.01
61829.85

3737.27
4350.06

358L44.46
L1721.70

45275.82
48056.79




PLANT MAINTENANCE

49500 .00 49995.00
52489.96 53014.86
DEVELOPMENT
heggg.ﬁﬂ L3430.00
. L6@53.31
INSURANCE FUDGE
16666.66 17385.24
18906.41 19095.47
P.C.INCR.B.0.-ST.WELF.
.99 L.o@
L.89
BUS. OFFICE
2000. 54080 .00
: .3 67263.05
STUDENT WELFARE
8 62668 .32
77944 .94

P.C. INCR.,LIBRARY

L | BRARY .
86000 . 60 92020 .00
120619 .53 129062.79
ENDOWMENT
RATE OF RETU%g o0
5. g.
G'FT59¢¢¢¢¢ ¢é 950 éa.bo
- : i 15§uﬁnufua
" 8900090.
ENDOW. INC.
422500. 465279.
668L01 . 73318k,
GIFTS TO CUR. OP.
694@8. 26 99707 .30
154332.71 187181 .94
ENDOWMENT AT END OF YEAR
8839591 . 9689884 .
13913690. 15226289.

50644 .93
53545 .01

43994 .59
46513.84

17739.75
19230.52

.08

L.79
56243 .20
7042k . 41

65175.05
8160@8.35

14

98461 .40
138097.18

5089494 .
79881k4.

95862.79
158381.32

10594021 .
16567908.
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51303.31
54348.18

L4566.51
L7211.55

18096.40
19518.98

L.20
L.99
58605 .41
73241.39

67912.40
84872.69

579489 .
868395.

953@2.19
211415.20

11598719.
17956493.

51978.26
55163.40

L5145.88
47919.72

18748.28
20637.26

%%g%

————

61242.65
76171.04

70968.46
88267.59

634333.
942824.

130697.38
315017.10

12668022.
19441476.







JUNIOR COLLEGE INSTRUCTIONAL TESTING PROGRAM

Prepared by the Computer Center Staff
Miami-Dade Junior College

With computers installed or on order for the vast majority of colleges
and universities, educators must decide on the usage of this powerful
instructional and administrative aid. The cost of a computer installation
represents a large item in the institution's budget, and in most junior
colleges sufficient funds are not available for two computer installations;
one for administrative work, and one to .support the instructional program.

By developing a computer concept of providing a computer center with
the responsibility of processing administrative work and scheduling classes
for instruction, a more extensive and modern computer can be made available.
The Miami-Dade Junior College has developed this centralized computer concept
and the results have been most encouraging.

As is indicated on the organizational chart, all instruction in the center
is the responsibility of the coordinator of computer science, which includes
a business and scientific option two-year occupational program. Administrative
service is the responsibility of the manager of data processing. Some
seventy=-four administrative programs provide a wide variety of services for
the college, and one that has made the greatest impact on the faculty as a
whole has been the program of test writing and test scoring.

The responsibility for working with the various departments within the
college is assigned to the systems analyst. He works with the personnel
within the departments to establish procedures that may be handled in the
computer center. After the precise input and output have been determined,
flowcharts are developed and the writing of the programs is assigned ‘to the
programmers. -

Miami-Dade Junior College began test scoring on the IBM 1620 in the
Winter Term of 1962, Professor Joseph Duerstock undertook a rewriting of
the program to overcome several cperational difficulties .and has developed
five versions of the test scoring program now in use. Our college enrolled
over 13,000 students this past fall, and over 40,000 tests were scored and
analyzed using our system.

An automated test scoring system provides a partial solution to the
ever-increasing demand on instructional staff by transferring test scoring
and test analysis to machines.

The application of modern computer systems to test scoring provides a
rapid method of grading large numbers of tests while accumulating statistical
data that heretofore could only be gathered through tedious error-pione
manual calculations. Not only will computers provide this information as
part of the normal processing, but mathematical formulas which were infre-
quently used because of their complexity now provide valuable data for use
in the analysis of tests. Thus, it is possible to reduce the work load of
the faculty and, at the same time, produce data that can be used to improve
the tests.

Miami-Dade Junior College's test scoring system had been designed to
accommodate true-false or multiple choice answer tests. “The main restriction
in the construction of the test -is that there.can.be..only one correct answer
to each test question. Thus, most objective test questions can be readily
adapted to the system while those with more than one answer can be rewritten.
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MIAMI-DADE JUNIOR COLLEGE

11380 N.W. 27th AVENUE e« MIAMI, FLORIDA 33167 + PHONE 688-3541

ORGANIZATIONAL CHART

PRESIDENT

SYSTEMS & PROCEDURES | _ o0 o ..
ADVISORY COMMITTEE [

DIRECTOR, COMPUTER CENTER

SYSTEMS ANALYST

INSTRUCTION 3 RESEARCH

COORDINATOR
COMPUTER SCIENCE

INSTRUCTIONAL STAFF
FULL TIME & PART TIME

PROGRAMMER

ADMINISTRATIVE § SERVICE

MANAGER
DATA PROCESSING

PRODUCTION STAFF -
OPERATORS & KEY PUNCH
PERSONNEL

COMPUTER CENTER COMPLEX

* k k k ok khkkhkkhhkkk ok kA

COMPUTER DATA PREPARATION

SYSTEM EQUIPMENT

INSTRUCTION RESEARCH
HUMANITIES ADMINISTRATIVE
NATURAL SCIENCE STUDENT PERSONNEL
SOCIAL SCIENCE GUIDANCE
TECHNICAL TESTING -

BUSINESS REGISTRATION
SPECIAL PROJECTS SPECIAL ‘PROJECTS
COMMUNITY SERVICES

TESTING
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ADMINISTRATIVE SERVICE

REGISTRATION
FINANCE

'CAMPUS SERVICES ((;

PLANNING - :
PAYROLL & PERSONNEL
INVENTORY

ALUMNI

MAINTENANCE




(See sample test question formats.)
Equipment requirements necessary to implement this test scoring system
are as follows:
1. 1IBM 1620 Computer Complex
2. 1IBM 407 Accounting Machine or IBM 1443 Printer
3. 1IBM 519 Document Originating Machine
4., 1IBM 026 Card Punch
5. IBM 082 Sorter
Because of the different machine capacities and features of the
1620 complex, several versions of the test scoring system were developed.
The test scoring system is comprised of two totally independent, wholly
compatible, units which are called (1) the test writing program and (2).the

test scori rogram.

“““"TEE”?%%EE;’programﬁwas designed to use the data processing equipment to
relieve thé typing Work of the secretary. The benefits of this procedure
became evident during the ever-occurring semester-end rush to prepare the
final examinations prior to the deadline of the duplicating department.
Once the questions to be used were determined, the entire job of machine
processing and preparation of the mats for duplicating was completed easily
within thirty minutes. This processing often included tests that contained
several hundred questions--a difficult task for any secretary or secretary
pool to perform on short notice.

An additional advantage of the system is accuracy. Once correctly typed,
the test questions are duplicated with no typing errors and the computer plans
all spacing to insure that no question would be split across pages. The
computer also causes every sheet to be identified by a heading and a page
number .

The test questions are converted into the proper card format for
processing, using an 026 card punch. This file is then reprocessed on the
IBM 1620 computer to create a master processing file that contains all
questions, each one of which has a unique question number. The instructor
selects the desired questions by number and records this information on a
sheet of paper. The operator enters the numbers into the computer, and the
computer compares each card to find the corresponding questions. The data
from the processing file is transferred in slightly altered form with all
of the identification deleted to another card. These output cards are
consecutively numbered to facilitate sorting in the event the cards get out
of order. -

The final step is the transfer of the test from the output cards to
some form for duplicating. The IBM 407 accounting machine or the IBM 1443
printer is used to produce the final printed test on continuous form offset
duplicating mats. Ditto mats may also be used if fewer copies are desired.
If necessary the regular single form mimeograph masters may be used in the
same manner as they are used on a typewriter. The ribbon must be removed
from the machine.

THE TEST SCORING PROGRAM
This portion of the system provides the method through which the tests
are graded and the analysis generated. Since one of the primary reasons for

the use of computers for scoring is speed, considerable programming effort
was devoted to reducing the processing time per test card. The following
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-gcoring speeds were obtained using version five of the test scoring system,
‘with an IBM 1443 printer for direct output.

1l card test =-- 50 questions -- 236 students per minute a“j;
2 card test ~-- 100 questions -- 128 students per minute
3 card test -- 150 questions -- 88 students per minute
4 card test -- 200 questions =-- 62 students per minute
5 card test -- 250 questions -- 54 students per minute

Perhaps the most interesting thing that this chart -shows is the
relationship between the maximum speed of the computer input (250 cards
per minute) and the output (240 lines per minute) to the number of cards
per student. It can be seen that the process is output bound for one card
test and input bound for all other cases. Therefore additional improvement

in processing speed would Tequire faster input/output devices rather than

improved programming.

The most critical part of the test scoring program is the marking .of
cards by students; however experience has shown that the students readily
adapt the required techniques when properly instructed.

Though the principle of the mark sense card is the same as that of the
well-known 8% by 11 inch scoring sheet, there are two significant differences:

1. A student cannot mark two responses to the same question without

discovery. This is handled by either of two methods, depending

upon the equipment available for use:

a. If a fully equipped 519 document originating machine is
used, only one of the marks is accepted for scoring and
the second causes the punching of a digit in card
column 9 of the answer card. This digit is later used
by the computer to generate an error message associated
with the student's grade.

b. 'If the 519 does not have this feature, both marks will
be punched into the card. Double punching may form an
invalid character which will cause the computer -to
stop during the processing of that card. Though this
process will catch the error, it also causes the
computer to become inoperable to the extent that the
program must be reloaded and processing restarted from
the beginning. This is the most convincing reason for
using the full capacity 519.

2. The cards must be carefully handled so that they are not bent or
- frayed when processed.

MARK SENSE PUNCHING

Mark sense punching, though not a new innovation, provides a highly
accurate method of recording and scoring student answers and, at the same
time, provides two records of the student's response--the original pencil
mark and the punched hole generated from that mark. This system insures
that no student can change an answer (the mark) on the card and confront
the instructor with an error in his score because the computer failed to
function properly. The hole cannot be changed by the student.

The reliability of mark sense punching is excellent if the faculty and

~students are properly introduced to the correct manner of marking the cards.

Mark sensing is being used successfully in colleges, high schools, junior
high schools, and even in the lower grades. Favorable results can be achieved P
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by insuring that:

1. Only special Electrographic pencils are used to mark the mark sense
positions.
All marks are dark and completely filled, but do not extend beyond,
the position outline.
Ink is used to write any other information on the card that is
required.
Only one response is marked for any one question.

2,

INSTRUCTOR HEADER CARD

0o NUMBER MONTH DAY YEAR OF QUESTIONS
: c02c0>2c02c0> c02c09c02ch c0> c02c0>c0>
% cl2cl>cl>cl? cl2clzel>cl cl> cl2cl>2cl?
° c22c22c22c?? c22x22c? c2> c22c22c2>
g c32c3Pc3Pcl3” c3oc32cl c3> c3Pc3P
F: c4Dc4DchdceD c4>  c4r 2 c4oce>
g g c52c52ch2ch> ch> ch ch> ch2ch>
g cb62cbPcb62ch? c6> cb62c62c6> c62cb>
5 COMPUTER CENTER clPc]>ci?c1? ci1? cl”ei2ci? cl=2ci>
_:!‘; COMPUTER TEST SCORING SYSTEM 82828282 c8D 88D c8D c82c82
¢ c92c92cI2c92 c9> c92c92c9> c92c9>

- |
lu_l_g_ﬁc 70 910111213 1415 18 17
CONTRO!

L .
!+II32333‘3533733“4]4243“45“47‘*50!1nﬂ““ﬂs]ﬂl’ﬂ‘luﬂ“lﬂ“ﬂ'ﬁﬂﬂ71737475
DAY ] YR JUESTION ; 2 pspies JAD 3-64

The instructor fills in one of these cards for each class tested. The
sequence number, date, and the total number of questions are recorded by the
instructor in the appropriate mark sense positions. The total number of
questions is the total of those questions to be scored, not the numerical
value of the highest question number. It -is used to check that the marks on
the key card(s) punch properly. For example: If a thirty question test were
given and it was desired to delete question number ten, the instructor would
simply not give number ten an answer on the key card and then enter the number
twenty-nine on the instructor header card for the total number of questions.
This feature does not insure that the proper responses have been marked, but
rather that there is a mark for each question to be scored. Having to reprocess
a test because the instructor failed to use the Electrographic pencil properly
is prevented by this checking procedure. The use of the instructor header card
is not mandatory, but if used, total number of questions must be entered in
first instructor header card following the key card(s).
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STUDENT ANSWER CARD
(Front Side)

USING SPECIAL PENCIL, WA STUDENT ANSWER CARD .- N\
% APPROPRIATE a&gactt:s ‘fronl’r(wchTE» : 8858550050050 50555566885
e w ‘STUDENT NO. USE ONE COLUMN SEQUENCE ) .
- '-E (Z)ﬁFOFR EACH DIGIT OF THE NUMBER. NUMBER 444444454434'5}({ CELL4L84444
W ggCODCODCUDCODCODCODCOD c02c02c02c0> v ‘
’_"9 S:z’ JITIIIIIFIIE23333333313
zxT nccl2@clocl?clPclPclPcelD clPclPcloclo
SES . , ) . S 222222272227 2t22122222222122
Hud c22c?Pc?Pc22CiPC2PC? C2PalPCPel? Py m ANSWERS 26-50
o , . IR R EERRERERERRRRRERRERE B
< ¢ c3Dc3DcIPE3PCIDCIDCeED c3DcIDCIDCEID BBV N SIWIII637 V4D € 426543 454547 428950
2.9 K PUNCH ANSWERS (-25 - )
£z . [ c42ci2ciPciPcloctPcsD ci2cidchdcdD M'AM\I DADE JUN;_.;I»DR COLLEGE
L%»—J‘d’*: 'Tm' 3 . rxtutnnouezmmvwm.zzzmw. =
988 0B [ 55eEDCsOCEOEsICiDCED  c5OciDeEOcsD
T3] I- z ) 5595585555655655555558585555
2z* 7 8 cb6PcbPcbrcbPcb2cbP 62 cb2cb62cb2c62
:-535 [ P 44444444444444444844844444
w3 o v CIPCI2C]PCIPClPC]Pel? 1P C]Pc]?
ws 33333333333333333353323333
ol c82¢c8Dc82c82 828D c8D 8282828 >
!jgr; 22222222322222222203200251%2
: ai% H c92c9I2cIDPcIPCIRCIDCID c92c99c92c9o COMPUTER CENTER
ST ‘ | STUDENT. s oaTE P1ITE11119110191197171(7 1  COMPUTER TEST SCORING SYSTEM
L;_j__{__ﬁjli 78 9101)12!31415!8‘713152021"‘2!242"26272828303!32333635363"38394004243“4546‘74849505!5.435455555’5!59&515 6264 65 56 67 66 58 76 7: 727274 757677 18 79 BC
kil : PIOEHLY JAL 3-64_
1
¢ The student enters his last name, first name, middle initial, student

number, and sequence number on the appropriate lines preferably using a pen.

_The special pencil could be used if the student is careful not to allow a stray
mark to cross into the area of mark sense positions where the student number !
~'is recorded.

-Using the special pencil, the student then marks his student number andiu(
class sequence number into the designated area making one mark in each of-the - -
appropriate vertical positions. All zeros, including leading ones, must be
entered. The program checks each position of the student number for a mark and,
if any of the seven positions are blank, an invalid student number is generated
and the processing of the card is terminated. Consequently, the student will
have missing answer cards if the test uses more than one answer card. This
procedure is necessary to prevent the accumulation of an incorrect total score
if two consecutive students completely omit their student numbers.
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KEY CARD AND STUDENT ANSWER CARD

. g (Reverse Side)

\\Mw 4 nHUnHUnHunHUnHUAHUnHUnHunHUnHUnHUnHUnHUnHUnHunHunuunuunHunanHUnHUnNunHU

v.% nHUnHunHunHUnHUnHUnHUnHUnNunHUnHUnHUnHUnHUnnunHUnHunHunHUnnunHunHunHunHUnHu
(B¢
mu%%%%%%%ﬁ%%%ﬂ%%ﬂ%%ﬂ%%ﬂ%%%%m
m X Y S e e S S O S S e T T T T T T T T T T O T SO e
& m N o N ~ N N ~N o ~N ~N ~N o o~ NN N N N o N N [\ ~ N Y] “
G2 co e e e e e e TSy
EB < . . . o . . o . . o o o 3 . . . . » . T e 3 (]
bl 288 § 885 d 89 dndddd i dodog;
= .
ﬁ.ﬁ.M. 3 WRITE NAME AND . STUDENT NUMBER ON REVERSE SIDE IN INK-DO NOT USE PENCIL m
w . 2
I R R R R R R R S R R R R R TR
<?2o wnHUnHUnHunHUnHUAHunHUnHUnHUnHUnHUnHUnHUnHUnHunHunHUnuunHunanHUnHUnHUnHUnHum
c3o MnHUnHUnHUAHUnHUﬂHumuunuunHunannunﬂunuunHUnHUnHUnHUnHUnHUnHUOHunHUnHUAHUnHUo

4o nﬂbnﬁunHUnHUAHunHUAHUAHUAHUnHunHUnHunHUnHUnHUnHunHUnHUAHUnHUAHUnHUnHUnHUAHUs
<50 nHUnHUAHUAHUnHUnHUnHUnHUnHUnHUnHUnWUnwunWU nm.UAWUnHUnHUAHUnﬂunHUnHUnHUnHUA

= o4 M < 6 6 N o8 & 6 = o
B4 DSCY 1O - - =

13
14,
IS,
6.
7.

d ¢ 6 2 o 8 ¥ 4
- - N N N N N N

The responses are entered for the appropriate questions and a test
section number must bé marked. It is imperative that the students use the
same test section that is marked by the instructor, though it is not necessary
to start with test section number one.

The use of the test section number provides an instructor with the
capability of giving a 250 question examination. A practical and useful
variation is to give not more than five 50-question tests. By marking a
different test section number for each test, the cards from all exams can be
rerun at the end of the semester to provide cumulative scoring to facilitate
the assigning of the final grade.
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KEY CARD
(Front Side)

-, STUDENT ANSWER CARD ‘ y $5P8SE55555555555555585589%

NAME, STUDENT NUMBER AND SEQUENCE NUMBER ARE TO BE WRITTEN IN

INK IN THE DESISNATED I:A.‘CE:.S;I thTA'Ngl::=KcEAD!& THE RESPECTIV SEQUENCE ) FORMULA

" QUBMLE POSITIONS UOING THE SPECIAL MARKING PENCIL. INSURE THAT NUMBER L4444 4a444044444804004
ONE AND ONLY ONE BUBBLE IN EACH VERTICAL ROW IS MARKED. IN c0PciPciPc0> O RIGHT ONLY
:A!l'trlc.lz.l.‘l.l. BUBSBLES AT THE ZERO POSITION MUST BE MARKED ~ NOT 133333333333 33 33333333333

cl2clociPcl> =D RIGHT-WRONG
ST TOR HEADER CARD
zu.l!ufy& SEQUENCE NUMBER AND DATE ON THE CARD. 2222222222222222222222222
8. ANY NUMBER OF SEQUENCES MAY BE SCORED USING THE SAME KEY CARD(S). —) D22 22220 PUNCH ANSWERSZR-BSI1/2W
€. MARK, 1N THE APPROPRIATE PLACE, THE TOTAL NUMBER OF QUESTIONS
WHICH ARE TO BE SCORED. IRRR AR R REERARREERRRARERR R R
3 KEY CARD C3DC3DC3DC3D ATBNVNOVABINADLTDN-LBHEEN
A. MARK THE CORRECT ANSWERS ON THE CARD. ’ PUNCHM ANSWERS =25 ‘
L T RUbbLes CoRNCaPORpING 70 ARY GUEATION WMICH 15 NoT rope  CA2cA2ciOcdo = R-1/4W
SCORED MUST BE LEFT BLANK, 1z3:58isnpnnuussonunaasanM|AMI-DADE JUN'DR COLLEGE

D. ALL KEY CARDS MUST WAVE THE DESIRED CORRECTION FOHHULA CSDCSDCSDCSD

MARKED.
. 555555555555555555555555§
4 A‘l'?:"t‘sugEv‘:aﬁz':'-rcooutA;l;E:‘rE::{A::t:so_{iu;:;;T:‘:o::ﬁt:zg:;s ':u cb62cb2cb>c6>
T LoORS AT TE FROWT OF TE CaMo, THE CARDS MuST BE Ty g F4444482444448444444 ‘

. rou.l.omu:‘o:tntn-u---c. C73(.'.7:3C79C7D 33113
- KEY CARDIS), 2333333333 333333331333

. :}r':::u’;!::::l:Ac::n‘:g::o:ru:A:::c::::buu'r: CLASS MEADER (:8:3<:83(:89<:83

CARD. jelieiiiiiiiiiriiizzziazidz —
c92cI2cI2c92 COMPUTER CENTER
seq. BEEREEREE R EREREREERE R R COMPUTER TEST SCORING SYSTEM

1 ¢ s ﬂﬂaﬂanuaﬂﬂa’nﬂ3233‘35"73‘3.“Q“““‘“.‘”S'an“aﬂn.a."nu“ﬁ.ﬂ..nn72737‘5”"’.7..

W& YT IT T Al gL,

The instructor marks the desired correction formula on the key card by
filling in the appropriate mark sense position. If no foumula is marked, the
computer assumes "right only." If the instructor wishes to use one of t:he
remaining formulas, all of the key cards should be marked as the computer
processes this mark only from the first key card entered for the test group.
All figures are calculated to give the benefit of the doubt to the student,
that is, percentages are half-adjusted upward; or, when a correction formula
is used, the fractional portion of the subtrahends used to correct for guessing
are dropped.

OUTPUT LISTING

Page one of the output listing shows one line of print for each student.
The student number, number right, number wrong, and the number of questioms
with no answer are listed. The last columm listed is the percentage and is
calculated by dividing the number right by the total number of questions. If
a correction formula is used, the percentage column is changed to reflect the
adjusted score. Statistics are based on the number right if no correction
formula is specified, or the adjusted number right when a correction formula
i8 used.

ERROR STATEMENTS
ER 4 - Student is missing one or more answer cards. All statistics for

the student are ignored and no grade is assigned.
ER 3 - The student has marked more than one answer on one or more
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questions. The instructor should examine the student's card
to try to determine if the double marks were intentional or
a legitimate mistake.

ER 2 - The student has two or more answer cards with the same test
section number. ER 4 will normally be listed along with this
error.

Student Number Invalid - This statement appears with an asterisk to
the left of the student number i{f the student fails to fill
in one or more of the student number mark sense columns. The
computer will automatically substitute a zero for any digit
missing from the student number.

Student Number XXXXXXX has improperly marked test section number on

answer card -~ The student number of the person who made the error is
inserted in the X'd space by the program. It is possible for
the statement to be blank or to appear with a partially filled
number if the student number is also improperly marked. The
card is not scored. '

The item analysis provides a tabulation for the responses to each item
of the test. An asterisk marks the correct response and is determined by
the answers provided by the key card(s). The mean, median, standard
deviation, sum, and sum of the squares, as well as the number of test questions
and tests graded, are given at the bottom of the last item analysis sheet.
Individual scores which were deleted because of errors are not included in
the statistical analysis.

The last column (R) is a point biserial correlation between the response
to each item and the score made on the test. It is not the purpose of this
paper to debate the significance of R for various testing situations; however,
a number of interesting properties of R are immediately evident.

If a significantly high value of R is found for an item, it follows that
the students who answered the item correctly had the better scores on the test.
However, this is no assurance that the question measured that which was intended.

A zero value from one of the following conditions:

1. All students answered the item correctly.

2. All students missed the item completely.

3. The correlation was equal to zero or so near zero
that the only significant digits were values less
than three decimal places.

The distribution is presented in two forms. A numerical listing is given
showing the frequency for each score, omitting all scores with a zero frequency
value. The last column contains the cumulative frequency for the convenience
of those who assign grades based upon class standing.

A histogram is generated to provide a graphic illustration of the
distribution. The horizontal axis represents the score and the vertical
axis the number of students. The computer adjuste the scale of either
axes in the event that more than 50 questions are used, or in the event
there are more than 50 people that score a particular grade. Thus the
histogram, like the other portions of the output, always fits an 8% x 11
inch page.

AVAILABLE TEST SCORING PROGRAM VERSIONS

Version I - For 40K machine. Has item analysis, mean, median,
standard deviation, total number of questions and
tests”graded. Distribution has both frequency and
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cumulative (equal to or greater than) frequency
distribution by score and a biserial coefficient of
correlation is calculated for each item of the
analysis. Program can be reinitialized by recalling
from the 1311 disk drives or by reloading from cards
o following the grading of each test group..

Version II - Similar to Version I except a histogram plot is
generated for visually representing the distribution.
Part of the program is overlaid automatically from
disk or manually from cards. The program is in two
parts--scoring and analysis.

Version III - For 60K machine without disk drive. Similar to
Version II except total program is contained in core.

Version IV - For 20K machine with disk drive. Program is limited

' to three cards (150 questions) and scoring speed is
somewhat reduced for tests that have more than one
card. Program is overlaid from disk to produce the
same analysis as Version II.

Version V - For use with the 1443 printer to permit direct

' printing of output, and the 1311 disk drives to

permit automatic overlay of the analysis routine and
reinitialization. In other respects, the system is
gimilar to Version II.

DETAILED MACHINE FEATURES REQUIRED FOR TEST SCORING PROGRAM ,

1620 Central Processing Unit with following special features:
1. Automatic divide
2. Transmit numeric f£ill (TNF)
3. Transmit numeric strip (TNS)
4. Indirect addressing
5. Move flag (MF)
1622 Card Read-Punch (either Model 1 or Model 2)
519 Document Originating Machine with:
1. Mark sensing -- 27 positions
2. Double punch-blank column detection device

3. The following features provide additional checking capabilities
and ease of operation. They are strongly recommended, but are
not absolutely required. If only one of the two can be secured

the selectors are preferable:

a. Four selectors -- allow the panel to be wired to eliminate

the possibility of punching a double-marked response.

b. Punch emitter -- provides ease in operating the machine
and in wiring the control panel for the punching of the
mark sense cards.

1443 Printer or 407 Accounting Machine -- If the accounting machine 1is.
~used, only an 80-80 list board with a carriage skip to. channel 1

from column 80 first read is needed.

026 Card Punch -- No special features required.

082 Sorter -- No special features required.
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ACCEPTABLE TEST QUESTION FORMS

Multiple Choice:
How many characters comprise the alphabet.

1. 9
2. 10
- 3. 26
4, 39
5. 47
True-False

Florida is known as the Sunshine State.
- 1. True
2, False
Multiple-Multiple Choice
Testing procedures should include
A. Test writing
B. Grading
C. Evaluating
D. Giving A Grades to all students

1. Aand D
2, B,C, and D
3. B only
- 4, A, B, and C
5. All of the above

TEST WRITING PROGRAM STEPS

This is a detailed description of the steps used in the test writing
system, starting with the questions already written.

1.

Each test question is transcribed to IBM cards using the following

card format.

1-10 blank in all cards

Format for question cards:

11-80 contain the question. If it is necessary to have two or more
lines for the question, the succeeding lines also start in
column 11.

Format for response cards:

16-17 contain the response number and a period.

20-80 contain the response. Additional lines for responses start
in column 20.

An 11 (-) punch is placed in column 11 of the card that contains the

correct answer. This mark is later printed on the instructor's copy

of the test and greatly facilitates the marking of the key card. Of

course, the mark does not appear on the student's copy. The punching

of the cards can be done either by a card punch machine or by a Friden

flexowriter which produces a paper tape that can later be converted into
card form.

A card that contains an 11 punch in column 7 is placed between each

test question to signal to the computer the end of that question

group.

The cards from step 2 are then processed by the computer using option

zero (0) of the test writing program. This process creates a new file

of cards and, in addition to copying columns 11-80 of the input cards,
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consecutively numbers the cards of each test question while punching

a unique number for each question. During this same processing, a

two digit code is punched into all cards, which is used to identify
the subject of the test questions. The end of the question card

(11 punch in 7) is deleted at this time and the identification punch

is transferred to column 1 of the last card of each question group.

The output from step 3 forms the master processing file and is now
used to do the actual test prepatation. A listing of this output is
prepared showing both the unique number for each question and the
subject code. The question and subject code for each desired question
is recorded by the instructor and turned ower to the machine operator.
After loading the program, and selecting the correct program option (3),
the operator merely enters the desired question numbers into the
computer by the typewriter and the computer then produces the selected
questions sequentially numbered and in a form which can be listed
easily on the IBM 1443 printer or IBM 407 accounting machine. The test
questions can be selected in different sequences in order to produce
multiple forms of the same test if the classes are large enough to
require this method of control.

THE TEST WRITING PROGRAM PROVIDES THE FOLLOWING OPTIONS

OPTION O (Zero) -- Construction of the Original File

This option converts the cards from the format as outlined in part 1
of the preceding section into the form for use in processing step 3.

OPTION 1 -~ Update the File Produced by Option O

Questions may be deleted or added to the processing file. Any questions
to be added must be in the same card format as the processing file.

OPTION 2 -- Convert File to Paper Tape

Option 2 allows the processing file to be punched on paper tape to
provide a duplicate record of the test question file as a protection
against loss or destruction.

OPTION 3 -- Test Writing Program

The computer selects from the processing file those questions that the
operator enters from the typewriter. This is the option that prepares
the test for use in the classroom.

OPTION 4 -- Goof Switch

Console switch 4 is used to allow the operator to correct any erroneous
information entered into the computer program through the typewriter.

TEST WRITING PROGRAM -- CARD FORMAT OF PROCESSING DECK
Question number

3
5 Subject code

-7 Sequence number within question
8

9

(- 00 o
§ .

Department code
This digit identifies all cards that belong to one part of the question.
All cards that comprise the question contain a zero. Those belonging
to response 1 contain a 1 punch, etc.

11-80 Contain an exact duplication of the input cards for Optiom O.
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MDJCTD 3/27/64 MIAMI-DADE JUNIOR COLLEGE PAGE
DAP101JAD COMPUTER LABORATORY
TECHNICAL DIVISION
1-1. WHICH OF THE FOLLOWING IS NOT A FUNCTION OF TOP MANAGEMENT IN A DATA
PROCESSING UNDERTAKING.
le APPROVAL
2. DIRECTION
3. CO-ORDINATION
- 4. OPERATION
2-le THE DATA PROCESSING MANAGER OF A LARGE EDP INSTALLATION WOULD MOST
LIKELY HAVE AS A JOB TITLE '
1l TAB SUPERVISOR
2. TAB OPERATOR
- 3. CO-ORDINATOR
4. TAPE JOCKEY
3-1. ANALYSIS OF SYSTEMS, PROGRAMMING, LIAISON, PROCEDURES AND

DOCUMENTATION, AND CONVERSION REPRESENT
- 1. PLANNING AND DEVELOPMENT FUNCTIONS
Z2e OPERATIONAL FUNCTIONS

ANY COMMENT CAN BE ENTERED AFTER A GIVEN QUESTION THRU THE TYPEWRITER

4"‘10

7-1.

O

WHICH OF THE FOLLOWING GROUPS SHOULD RECEIVE NO TRAINING OR INDOC-
TRINATION PRIOR TO THE INSTALLATION OF AN EDP SYSTEM.

l. MANAGEMENT

2« PROGRAMMERS AND SYSTEMS ANALYSTS

3. OTHER EMPLOYEES
- 4. NONE OF THE ABOVE

THE COMPANY INSTALLING AN EDP SYSTEM WOULD PROBABLY NOT KEEP
1. A GENERAL PRE-INSTALLATION SCHEDULE
2e AN APPLICATIONS DEVELOPMENT SCHEDULE

- 3. A COMPUTER MANUFACTURING PROGRESS SCHEDULE
4e A PROGRAM DEVELOPMENT SCHEDULE

AN ASPECT OF PREPARATION FOR AN EDP SYSTEM WHICH IS MOST FREQUENTLY
OR EASILY SLIGHTED IS

le PROGRAMMING

2. CONVERSION

3 TESTING
- 4« DOCUMENTATION

THE PUNCHED CARD METHOD OF ACCOUNTING WAS DEVELOPED ABOUT

- 1. 1886
2« 1765
3. 1916
4. 1936
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WHICH OF THE FOLLOWING IS NOT A FUNCTION OF TOP MANAGEMENT IN A DATA
PROCESSING UNDERTAKING. ™
l. APPROVAL
2. DIRECTION
3., CO-ORDINATION
- 4. OPERATION

THE DATA PROCESSING MANAGER OF A LARGE EDP INSTALLATION WOULD MOST
LIKELY HAVE AS A JOB TITLE

le TAB SUPERVISOR

2. TAB OPERATOR
-1 3. CO-ORDINATOR

4. TAPE JOCKEY

ANALYSIS OF SYSTEMS, PROGRAMMING, LIAISON, PROCEDURES AND
DOCUMENTATION, AND CONVERSION REPRESENT
- 1l PLANNING AND DEVELOPMENT FUNCTIONS

2. OPERATIONAL FUNCTIONS

WHICH OF THE FOLLOWING GROUPS SHOULD RECEIVE NO TRAINING OR INDOC-
TRINATION PRIOR TO THE INSTALLATION OF AN EDP SYSTEM.

1. MANAGEMENT

2. PROGRAMMERS AND SYSTEMS ANALYSTS

3¢ OTHER EMPLOYEES
- 4. NONE OF THE ABOVE

THE COMPANY INSTALLING AN EDP SYSTEM WOULD PROBABLY NOT KEEP
1. A GENERAL PRE-INSTALLATION SCHEDULE
2. AN APPLICATIONS DEVELOPMENT SCHEDULE

- 3 A COMPUTER MANUFACTURING PROGRESS SCHEDULE
4s A PROGRAM DEVELOPMENT SCHEDULE

AN ASPECT OF PREPARATION FOR AN EDP SYSTEM WHICH IS MOST FREQUENTLY
‘OR EASILY SLIGHTED IS '

l« PROGRAMMING

2. CONVERSION

3. TESTING
- 4, DOCUMENTATION

.THE PUNCHED CARD METHOD OF ACCOUNTING WAS DEVELOPED ABOUT

1. 1886
2e 1765
3. 1916
4e 1936

THE FIRST PUNCHED CARD APPLICATION WAS
l. PAYROLL

- 2« STATISTICS
3. INVENTORY
4. ADDRESSING
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0019901Xx0
0019902x0
0019903x1
0019904Xx2
0019905xX3
=019906X4

0029901X0
0029902X%0
0029903X1
0029904x2
0029905x3
-029906 X4

0039901x0
0039902x0
0039903x1
-039904x2

0049901x0
0049902X0
0049903x1
0049904x2
0049905x3
-049906 X4

0059901x0
0059902X1
0059903Xx2
0059904X3
-059905X4

0069901Xx0
0069902X0
0069903X1
0069904X2
0069905x3
-069906X4

0079901Xx0
0079902x1
0079903Xx2
0079904Xx3
~079905X4

0089901X0
0089902X1
0089903Xx2
0089904X3

| 0089905X4

WHICH OF THE FOLLOWING IS NOT A

FUNCT ION OF TOP‘MANAGEMENT IN A DATA
PROCESSING UNDERTAKING. '

le APPROVAL
2. DIRECTION
3. CO-ORDINATION
- 4+ OPERATION
THE DATA PROCESSING MANAGER OF A LARGE EDP INSTALLATION WOULD MOST

LIKELY HAVE AS A JOB TITLE

le TAB SUPERVISOR
2. TAB OPERATOR
- 3. CO-ORDINATOR
4 TAPE JOCKEY
ANALYSIS OF SYSTEMS, PROGRAMMING, LIAISON, PROCEDURES AND

DOCUMENTATION, AND CONVERSION REPRESENT
- l. PLANNING AND DEVELOPMENT FUNCTIONS
2. OPERATIONAL FUNCTIONS

WHICH OF THE FOLLOWING GROUPS SHOULD RECEIVE NO TRAINING OR INDOC=-
TRINATION PRIOR TO THE INSTALLATION OF AN EDP SYSTEM.

l« MANAGEMENT
2. PROGRAMMERS AND SYSTEMS ANALYSTS
3. OTHER EMPLOYEES

- 4« NONE OF THE ABOVE

THE COMPANY INSTALLING AN EDP SYSTEM WOULD PROBABLY NOT KEEP
» A GENERAL PRE-INSTALLATION SCHEDULE
2e AN APPLICATIONS DEVELOPMENT SCHEDULE
- 3« A COMPUTER MANUFACTURING PROGRESS SCHEDULE -
4« A PROGRAM DEVELOPMENT SCHEDULE

AN ASPECT OF PREPARATION FOR AN EDP SYSTEM WHICH IS MOST FREQUENTLY
OR EASILY SLIGHTED IS

1« PROGRAMMING
2+ CONVERSION
3. TESTING
- 4e DOCUMENTATION
THE PUNCHED CARD METHOD OF ACCOUNTING WAS DEVELOPED ABOUT
- . 1886‘ ‘
2. 1765
3. 1916
4e 1936
THE FIRST PUNCHED CARD APPLICATION WAS
le PAYROLL
- 2. STATISTICS
3¢ INVENTORY
4 ADDRESSING
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DATE 04/16/64 MIAMI-DADE JUNIOR COLLEGE

SEQ 4172 COMPUTER LABORATORY
STUDENT NUMBER NUMBER NO _ PER-
NUMBER STUDENT NAME RIGHT WRONG ANS  CENT
0298325 52 48 0 52
0760714 » 25 56 19 25
1019448 _ 48 49 3 48
1605231 | 29 67 4 29
1647911 39 61 0 39
1800106 » 65 34 1 65
2343836 ‘ 77 23 0 77
2417329 63 36 1 63
2618043 50 58 2 %0
2695433 51 48 1 51
2721826 68 32 0 68
3242714 53 43 4 53
3296833 79 21 0 79
3646443 ~' 56 44 0 56
ITTI731 - TT 738 I 7T
3715941 46 52 2 46
3726436 ' 34 62 & 34
3728531 57 42 1 57
4105026 44 55 1 44
4184543 54 45 1 54
4573521 37 62 1 37
4756026 40 60 0 40
5002821 67 31 2 67
0047206 53 45 2 53
0288421 51 48 1 51
0602041 58 40 2 58
1024806 33 66 1 33
1416711 58 42 0 58
1537641 37 60 3 37
1760831 43 56 1 43
1822026 75 22 3 75
2104443 58 40 2 58
2164121 i 65 35 0 65
2730223 43 55 2 43
2763631 50 46 4 50
2783706 | 55 44 1 55
3051010 37 54 9 37
3053426 45 55 0 &5
3278106 59 37 4 59
3807846 53 45 2 53
3578216 44 56 0 44
3604023 75 23 2 75
3771711 67 33 0 67
3791611 , 45 55 0 45
4370211 73 26 1 73
4383133 64 35 1 64
4834426 71 26 3 71
4856606 53 42 5 53
1 70

5103131 70 29
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DATE 04/16/64 MIAMI-DADE JUNIOR COLLEGE

SEQ 4177 L COMPUTER LABORATORY

O e

NUMBER NUMBER NO PER-

~ NUMBER STUDENT NAME "RIGHT WRONG ANS CENT
ER 4 %¥0042407 STUDENT NUMBER INVALID 0 0 0 0
ER 4 *%0042407 STUDENT NUMBER INVALID 0 0 0 0
e L T 30T NU > 58 5 3
0265938 71 29 0 71
0488334 T T T &5 3% 1 65
0719341 55 43 2 55
1021817 T e T 2T T 69
1112831 66 32 2 66
ER e R . g 5 5
1210041 60 39 1 60
2748816 0 T 62 37 1 62
.. 3328636 53 47 0 53
ER 3 3365216 68 31 1 68
. _ ... 3108436 69 28 3 69
3899131 65 35 0 65
4037106 37 45 18 37
4267931 \ 55 45 0 55
4429911 . 68 32 0 68
4538431 47 52 1 47
ER 2 4 5054811 =~ .0 0 0 0
: 5134935 54 45 1 54
5156246 - 64 36 0 64
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 DATE 04/16/64  MIAWI-DADE JUNIOR COLLEGE
‘COMBINED SEQUENCES 41XX '~ COMPUTER. LABORATORY

ITEM N/A 1 2 3 R 5 R w
1. 4 123 69 2% 76 457 14 0,155
2. 7 4T4% 359 305 217 4 0,209
3, 6 542 549% - 56 132 8l 0.130
4, 9 458% 212 130 T 322 235 0Oe33
5. 7 342 102 287 162 466% 04245
6e 5 332 152 26 841% 10 0,346
) Te 0 993x% 286 28 25 34 0.410
8o 5 197 44 7 10° 1103% 0.278
9. 3 338% 940 30 27 28 04159
10. 3 32 1049% 140 %8 34 0,347
11. 3 140 29 27 1141% 26  0.316
12. 5 57 68 86 21 1129% 0,331
13. 2 31 13 40 1070% 210  0.255
14, 7 655 478% 70 73 83 0.279
15, 7 117 205 68 885% 84  0.260
“16. 10 508% 225 272 113 238 0.276
17, 1 184 641% 55 20 465  0.266
18. 2 114 292 86 7% 78 13 0.311
19, 2  895% 249 130 77 13 0,314
20. 3 7120 814% 64 88 277 0.315
2le 4 lé4 . 934% 103 12 109 0,299
22. 5 565 174 222 T 315% 85 0.135
23, o 1 294 Q7 93 113% 102 0,282
24, 3 66 520% 417 98 262 0.154
254 10 34 48 21 120 1133% (0,224
26. 6 79 341 810% 57 73 0.250
27 24 377 376 , _450% 106 33 0,294
28, 8 88 60 471 597% T 42 0.162
o 29 10 97 45 44 1087* ) 83 0,198
30. 5 90 155 42 1023% 51 0.229
31, 11 892% 40 161 245 17 0.339
32, 3 277 269 570% 39 208  0.233
33, 4 181 97 374 698% 12 0.290
34, 3 291% 57 27 617 371 0.333
35, 22 91  1102% 32 27 92  0.241
36, 2 270 57 257 598% 182 0.403
. 37. 8 1030% 153 71 26 78 0.424
38, 380 180 316 187 254% TT49  0.071
39, 29 334 452% 305 160 86 0,421
40, 15 175 391 91 116% 578 0.051
41, 23 92 1043% 78 30 100 0,269
42. 10 136 101 134 640 345% 0,330
43, 11 583 47 43 342 340% 0,349
44, 72 22 343 289 148 492% 0.379
45, 178 115 394 14 644% 21 0,105
%6, 26 445k 101 51 380 363  0.227
47, 11 267 690% 98 137 163 0.227
48, 1 191 51 567 547% 9  0.318
49, 1 18 22 96 7% 43 315 0,203 ‘:}

413 154 29 683*% 81 0.315
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~ DATE 04/16/64 MIAMI-DADE JUNIOR COLLEGE

COMBINED SEQUENCES 41XX COMPUTER LABORATORY

,‘z»“”ATEMWA N/A 1 2 , 3 4 5 R
51e. 2 51 47 1202% 63 "1 0.188
52. 2 82 109 4% 73 47 68 0,355
53, 4 776 135 253% 104 94 0.239
54, 10 258 401%* 235 67 395 0.245
55, 4 68 179 162 765% 188 0.406
56 2 100 79 209 784% 192 0.317
,,,,, 57 2 229 136 117 196 686% 0,413
58. 3 354 70 88 109 742% 0.410
59, 11 176 338% 632 147 62 0.132
60. 8 202 276 166 663% 51 0.304
61. 7 395 133 709% 21 101 0.293
62. 4 61 56 548 585% 112 0.077
63. 5 234 171 73 7% 112 107 0.376
64, 1 409 250 67 628% 11 0.238
65. 7 864% 1237 143 108 7 0.401
66. I 17 35 1074% 41 198 0.281
67, 3 154 97 75 924% 113  0.379
68, 5 182 913% 176 88 2 0.267
B 69, 8 756% 158 206 92 146 0.196
70. 6 252 103 74 218% 713  0.077
71. 5 429 455% 113 24 340 0.329
T2« 1 89 118 953% 160 45 0.363
73. 4 29 150 844% 256 83 0,426
74. 4 141 173 29 10 1009% 0.259
75. 11 319% 114 311 551 60 0.352
76. 7 194 1001* 15 25 124 0.369
N 77 30 50 4% 260 75 97 400 04117
78, 11 200 70 2% 179 228 46 0.166
79, 11 588% 94 268 135 270 0.373
80. 5 14 55 6% 108 136 547 04321
B 8l. 21 187 832% 118 169 39 0.227
82. 5 347% 58 463 377 116 0.250
83. 5 66 1090% 45 81 79 0264
84. 3 438 128 643% 134 20 0.266
B 85, 13 881% 35 323 58 56 0353
86, 4 163 663 144 215 177* 0.018
87, 12 426% 393 233 295 .7 0232
88. 405 257% 143 184 211 166 0.309
89, 24 591% 432 28 251 40 0.301
90. 15 171 368 366 392% 54 0.166
91. 29 63 395 699% 158 22 0.339
92. 11 111 770% 110 310 54 0,275
93, 10 - 17 203 1034% S1 0.184
94, 41 918% 63 94 - 65 185 0.290
95, 128 27 159 998x% 37 17 0.304
96. 34 497% 127 305 180 223 0.198
97. 5 294% 250 186 299 332  0.267
98. 4 179 163 865% 102 53 0.274
99, 4 584 246 214 19 299% 0.265
100. 6 103 T 70 1033% 119 35 0.339

~ MEAN-  50.982 ,
~ MEDIAN- 51 , NUMBER OF QUESTIONS = 100
STANDARD DEVIATION- 12,544 NUMBER OF TESTS GRADED = 1366
 SUM 69642 SUM OF SQUARES 3765338 )
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DATE 04/16/64 MIAMI-DADE JUNIOR COLLEGE - B -7
COMBINED SEQUENCES 41XX ~ COMPUTER LABORATORY - _ e AT
DISTRIBUTION -
SCORE FREQ CUM FREQ L
85, gy e g -
82 3 8
81. 3 11 e N -
80. 3 14
o 79. 3 11 B} e
78 7 24
77 7 31 R
76. 9 40
75 . 9 49 ' : ‘ e
T4, 12 61 SCORE FREQ CUM FREQ
13. . 15 16 »
72. 10 86
71. 17 103 34, “18 T 128 .
70. 18 121 33, 16 1280
69. 19 140 32, 21 1301 S
68 17 157 31. 12 1313
. 6T. 19 176 30. 12 1325 R
66 19 195 29. 9 1334
65. 28 223 28, 9 1343
64e 14 237 27, 5 1348
63, 17 254 26 2 - 1350 —
62 33 287 25, 6 1356
6le .21 308 24, 3 1359
60. 28 336 23, 2 1361
59. 35 37y . T T2, T 1362
58 35 406 21l. 1 1363
57 24 430 20. 1 1364 -
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6.

SUGGESTIONS FOR SPLAKERS

BE WELL PREPARED - Your entire paper should have been completed
well in advance of the meeting., This will allow sufficient time
for having the manuscript completely typed to be turned in to the
Program Chairman at the meeting. In addition, all supporting ~
materials such as slides and transparencies should be prepared
and checked before your presentation., Examples, if used, should
be chosen to best illustrate the points which you wish to make.

BE AS CONCISE AS POSSIGLE - Your purpose in presenting the talk

is to convey information to your listeners. Anything extra is
probably unnecessary., Your criterion should be viisther or not

the added material will contribute to this transfer of information.
In particular, long stories involving personal experiences and
long jokes should be kept for bull sessions.

SPEAK CLEARLY AND DISTINCTLY - In order to be understood, you must
be heard! To be heard, you must face the audience and speak
directly to them, Good eye contact is necessary. Your presentation

‘should be at a rate slow enough to be clearly understood, and

with sufficient volume to be heard throughout the room. If a
microphone is available, use it and speak directly into the mike.
Try to keep the distance between you and the mike constant.
Varying this distance will cause a variation in the volume as heard
by the listener.

USE THE BLACKBOARD AS LITTLE AS POSSIBLE - The blackboard is
generally unsatisfactory for conveying information to the listener.
If the blackboard is used at all, several pitfalls should be
avoided, The speaker should take care not to talk while facing

the blackboard. He should also take care to write large enough

and clearly enough so that the material can be read all over the
room. This is especially critical in large rooms. If much
material is to be illustrated, it should not be put on the black-
board at all. Slides and transparencies are much more satisfactory
for illustrating parts of your presentation.

SLIDES AND TRANSPARENCIES SHOULD BE (VELL PREPARED - A good presenta-
tion can be ruined by sloppy slides! The information on the slide
should be readable from the rear of a fairly large room. This is
particularly true with respect to slides used for presenting papers
at general sessions. Too many people make the mistake of including
too much material on a slide. Remember, visual aids are used to
explain or illustrate certain specific points in your talk--not

to give a visual display of the entire talk. Remember that a
criterion here is to have only those points on slides which will

be directly referred to and will be needed for clarifying your
presentation. It is very disconcerting to the listener to have
slides cluttered with information and only one or two references
made to the material contained thereon,

USE HANDOUTS LIBERALLY - In spite of our impressions as to how
good our presentations are, it is still very true that the spoken
word is soon forgotten. In particular, when light conditions are
low, it is difficult for listeners to take notes. Written material
in the form of handouts generally serves the purpose of making your
talk remembered and of allowing people to have reference to such
material at a later time. The handout can be as lengthy as you
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7.

8.

wish it to be and can include the raft of material which should —~
be left out of your slides and your oral presentation. In fact, )
additional examples are often helpful in handouts. If such '
handouts are prepared, it wmight be wise to include the mailing
address where the author or authors can be contacted if additional
information is needed. '

STICK TO ALLOTTED TIME - Time is valuable and all papers must be
resented! By means of one or more rehearsals, you should be well
aware of the time required for your presentation. It should be

of such a length that you will complete it two or three minutes

ahead of the scheduled time., In that way, a few questions can

be asked by members of the audience. IN NO CASE SHOULD YOU TALK
LONGER THAN THE TIME ALLOTTED FOR YOUR PAPER. Remember, when

you exceed your time limit, you are depriving someone else of the

opportunity to make his presentation.

WRITTEN REPORT - For the purpose of reproducing your report in
the Proceedings, have your paper typed single spaced. We have a
limited amount of space; in order to present the papers and by
being careful, the space can be well used. Do not include long
program listings and long examples in your paper. It should, in
no case, be longer than the oral presentation which you made.

Carol A, Hall
Program Chairman
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