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1.0 TINTRODUCTION

The purpose of this paper is to convert two PL/I batch-
oriented system reliability programs— Sum of Disjoint Products
(SDP) and Simplified Topological Reliability Analysis Program
(STRAP), into user-friendly menu-driven programs on VAX computer
system. The dinteractive versions of these programs are called
INSDP and INSTRAP, respectively.

There is no attempt to modify the original SDP and STRAP
programs. However, a shell-sort routine is incorporated into the
INSDP. Besides this, the interactive routines are built around
the originai progr;ms.

In writing these interactive reliability programs, the
author has attempted to achieve the following objectives:

(1) the program should be self-contained, that is - when
using the program, the user must be able to use it with minimal
reference to outside source,

(2) data can be entered either by keyboard or by system
file,

(3) appropriate messages are displayed when user has made
the errors.

(4) output of the programs are available both in hard copy

version and screen output version.

In the opinion of the author, these objectives have been
achieved in both INSDP and INSTRAP programs. However, only the
repeated use of these programs by the users can prove likewise,

The author also made the assumption that the users of INSDP
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and INSTRAP are familiar with the VAX computer system, Hence, no
spécific instructions about the VAX computer system are given
here,

The organization of this paper is as follows. In Chapter 2,
the theoritical aspect of the sum of disjoint product is discuss-—
ed briefly. The original SDP computer program and its composition
are described next. Finally, the INSDP and its features are pre-
sented,

In Chapter 3, as in the case of SDP, the fundamentals of
topological reliability are discussed. Then the original STRAP
computer program-is described briefly., Lastly, the INSTRAP and
its attributes are presented.

In Chapter 4, the procedure in accessing the INSDP and IN-
STRAP via telecommunication device is described briefly, This
chapter is included so the users that are not on 0SU campus may
access to these reliability programs.

Appendices A and C are the program listings of INSDP and
INSTRAP, respectively. In addition, to facilitate the user in
familiarizing with INSDP and INSTRAP, Appendices B and D are
provided to illustrate the inputing procedures of these programs.

Appendix E provides the additional informations on accessing the

0SU Computer Center via communication network,



2.0 SUM OF DISJOINT PRODUCTS (SDP)

Abraham [1] algorithm (AA) is probably the best known
disjoint method for evaluating the system reliability. In this
algorithm, given the minimal paths or the minimal cuts, the sys-
tem reliability function is built up by decomposing the Boolean
polynomial into disjoint terms one path at a time, The reliabili-
ty of the system is then the summation of probabilities of all
these terms,

Prior to AA, Fretta and Montanari (2] illustrated how
Boolean algebra could be used to find the sum of products for
each of the simple paths between the pair of nodes. The system
reliability is obtained by changing this into a sum of disjoint
(mutually exclusive) products. Aggarwal et. al, [3] also used
similar idea to find the disjoint sum, However, they used non-

Boolean algebra to accomplish the task,

2.1 ABRAHAM ALGORITHHM

For this algorithm, the system reliability network must be
broken down into minimal paths or minimal cuts, The success and
failure of the components, of the minimal path may be represented
by 1 and 0, respectively. A coherent system contains either
Ssuccess or failure components, while a noncoherent system may
consist of both states simultaneously., The original AA only deals
with coherent system.

The basic principle behind the AA is that if two or more

events have no components in common, the probability that at



least one of them will occur is the sum of the probability of the
separate sets, The task is to make ali the minimal paths disjoint
from one another and add them together afterward.

To make the minimal paths disjoint from one another, AA uses
two procedures to carry out the task., Locks [4] termed them as
'outer loop' and 'inner loop'. These two loops mainly invert and
reinvert the values of the components from previous steps so that

the paths are disjoint.

2.1.,1 The outer loop

The major function of the procedure is to assure that the
very first minimal paths, say path A, is disjoint from all other
original paths (B,C,D,...,Z) of the given system network. If path
A 1is not Aisjoint fom the second path B, the immediate terms Bl,
B2,..., may be created by altering the values of the components.
Zeroes and ones may be placed in the appropriate positions so
these immediate terms are disjoint from path A. The disjoint

terms B1,B2,..., are then placed in a 'disjoint bank' that we

will call Group 1,

Next original path C is checked to see whether it is
disjoint from path A, Similar steps are taken to make paths C and
A disjoint from one another., Immediate terms of path C may be
created., However, these immediate terms will not be stored in
Group 1. Because Group 1l only keeps the terms that are completely

disjoint from each other., For path C, being disjoint from A does

not guarantee that it is disjoint from other terms within the



Group 1. Hence, inner loop procedure is called to carry out such

task.

2.1.2 The inner loop

The inner loop's function is to guarantee that at the
given outer loop after path B, say C, the immediate terms are
disjoint from the terms in Group 1. Again, the values of the
components of path C, or its immediate terms are altered so they
all are disjoint from Group 1. When these immediate terms or path
C is disjoint from all the members of Group 1, they are then be-
come the members themselves., It is important to note that only
those terms that are not in Group 1 will be altered. Once the
terms are stored in the Group 1, the values of the components
will not be changed or altered.

Both outer loop and inner loop will proceed until all the
original paths have been compared against the path A, and all the
immediate terms are disjoint from one another. It is interesting

to note that those original paths that could not be disjoint from

path A are dropped from the algorithm for further consideration,

2.2 SDP COMPUTER PROGRAM

Chao [5] wrote a batch oriented PL/I SDP computer program to
be run on IBM mainframe. Her SDP program is based on the earlier
works of J.B. Keats [6]. Chao's SDP program provides the users
with the following results: (1) echo print of input data (2)equi-
valent set of disjoint terms (3) the system reliability and (4)
the importance of each component,
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The SDP computer program is based on the following principle
and it is described in relative details here, In a minimal state,
a component is l-valued for success and O-valued for failure, If
a component is free, it is denoted as a dash (-), which means it
can be either l-valued or O-valued.

Minimal terms Al and A2 are said to be disjoint if any
component in Al is 1 while the corresponding component in A2 is
0. For example,

Al= 1 - - 1
A2=1 - 10

If Al and A2 are not disjoint, it is possible to make them

disjoint by searching for the corresponding positions where Al is

1 (or 0) and A2 is -, but not the reverse condition. If only one
1 - (or 0 -) is found, then the - in A2 is replaced with a 0 (or
1), If there are two 1 - (or 0 -) combinations, then A2 is con-
verted into two terms with O - and 1 0 (or 1 - and 0 1, respec-
tively) in the two positions where - reside., For example,

Al=1 - - -1

A2= - 1 - 1 -

A2 4is converted into

Yl1= 0 1 - 1 -
Y2= 1 1 - 1 0
If there are more than two 1 - (or 0 -) combinations, say K,

then K terms will be created at the outer loop. These positions
are assigned with L(1),L(2),L(3),..., and L(K). The first dis-

joint term is obtained when replacing - in L(2) with 0 (or 1).

At the same time, the component in L(1) position of this second



term is set to 1 (Or O0) so the second term is disjoint from the
first term. This procedure guarantees that the newly generated
term will be disjoint with one another and with the predecessors.
For example,
0-~101101
011 ~0--0 -

A2 is generated into K(4) terms,

¥1= 101101 - -1 -
Y2= 1011110 -1 -
¥Y3= 101111101 -
Y4= 1 01 1 1 1 1 110

2.2.1 Program composition

The program contains an external procedure CMPR, an
internal block CMPR1 and another external procedure NEW. Proce-
dure CMPR is used to compare the current minimal state to the
preceeding disjoint products and see whether they are disjoint or
not. If not, procedure CMPR1l is used to search for the 1 - (or
0 -) positions. When the positions are formed, procedure NEW is
used to generate new terms which are, disjodint with one another
and the preceeding terms. The program continues until all the
potential disjoint products are obtained. An external procedure
RELY is used at the end of the program to calculate the system
reliability by adding the probability of success of all the dis-
joint products. In addition, another external procedure IMP is
used to provide the order of importance for the components. The

importance of a component is the partial derivative of the system

probability with respect to the probability of the component [4],

[51.



2.3 INTERACTIVE SDP (INSDP)

The INSDP is designed to run on VAX computer system, It is
an user-friendly menu-driven program, The INSDP contains various
error-checking routines, hence the program will not tbomb’
easily. The computer listing of INSDP with documentation is shown

in Appendix A.

2.3.1 To rumn INSDP

Once the INSDP is properly set up in VAX computer system
(i.e. type in the whole program listed in Appendix A and stored
under the file name-- INSDP), the user may type as follows,

S RUN INSDP
Of course, it is assumed here that the program has already been

compiled and linked correctly before the program execution,

2.3.2 Interactive data entry mode
The user is allowed to enter the input data either through

keyboard or from the VAX data file. If the interactive data entry

mode is selected, user must enter the following items: (1) the
number of minimal states =N (2) the number of components in the
system -M (3) the set of probability of success for each compo-
nent -P and (4) the set of minimal paths or minimal cuts -S. The
program also allows the user to change any input before the exe-
cution. Since the program is user-friendly, it tries to catch any
errors during data entry. For example, error message is shown if
the probability value entered is less than zero or greater than

Oone,



2,3,3 File entry mode

Selecting the file entry mode brings the program to
execution unless the file is not created properly or the data
format is not correct. The data file must‘pe in the following
format:

N,M,P,...,S,...

For example, when N=3 and M=5, the data file may look iike

y¢85,.9,.9,.78,"'-1-11",

Commas are used to separate the values and between the lines.
Since the program only recognizes the input file with the name --

INFLSDP.DAT, it is important to fulfill such requirement,

2.3.4 Output options

If the program has executed successfully, INSDP would re-
gquest the user to select the output options, User may either se-
lect output through screen (monitor) or hard copy option. When
the screen output option is selected, INSDP again requests the
following options and they are listed:

Echo print of input data

Equivalent set of disjoint terms
System reliabdility

The importance of each component

All of the above options

Return to options in changing inputs
Return to output options

Exit to main menu

OO o

Option 1 allows the user to check the input data as it is

seen by the program. Input error may be detected and changes can

be made by selecting Option 6 before another run, The second op-



tion shows the equivalent set of disjoint terms and the following
option provides the system reliability as calculated by INSDP.
Option 4 shows the sorted importance of each component. The fifth
option activates Option 1 through 4.

As mentioned earlier, Option 6 may be used to correct or
change any input value and Option 7 brings the user back to OQut-
put Options., This implies that user may view the output from the
screen first, and if the output is satisfactory, he may request
a final hard copy. The last option takes the user back to the
Main Menu.

The hard copy option does not allow the user to choose
various output choices as discussed earlier, All these options
are included in the hard copy. The output file is stored under
the file name --QUTFSDP.DAT. The typical output file command for
VAX system is as follows:

S PRINT OUTFSDP.DAT/Q=DESTINATION OF THE PRINTER

User must exit from the INSDP to obtain the hard copy
since the PRINT FILE statement is only valid under the VAX oper-
ating system,

To assist the users in utilizing the INSDP program, the

entire procedure of data inputing and how the output is obtained

are illustrated through an example in Appendix B.

2.3.5 Limitation of INSDP
One major limitation of INSDP is its array sizes are all

predetermined, Which means for a good size data input, these
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arrays must be changed accordingly. The responsible arrays are
listed as follows:

p,s,Y,2,T,P,DIF,ARRAY

11



3.0 TOPOLOGICAL RELIABILITY

Satyanarayana and Prabhaker (S&P) [7] introduced topological
reliability (TR) in 1978. Over the years, Locks [4], Fischer (8],
and Bolaki [9] have further refined the original work of S&P. The
following discussion on TR is based on the works of the latter
three authors in addition to the original authors.

The major function of TR is locating the p-acyclic subgraphs
from the given system reliability graph., The p-acyclic graphs are
found by systematic way of stripping away edges of the system

graph using the rules formulated by S&P.

3.1 THE ESSENTIAL CONCEPTS OF TR

P-graph 1is a subgraph of the system graph Gg , and it has
all edges lie on a path from source vertex to the terminal ver-
tex, An acyclic graph has no cycles and cycle graph contains one
or more cycles, Using these definitions, a p-acyclic graph is a
p-graph without any cycles and a p-cyclic graph is a p-graph with
at least one cycle,

The depth-first-search technique is used to find the p-
acyclic graphs from the system graph. Which means the system
graph must be depicted as a tree, The convention is every node
of the tree represents a subgraph and every internode (edge) in-
dicates the removal of either an edge or series of edges to form
a subgraph at the next node. Family relationships of the tree
must be defined so searching routine can be prioritized. Exhibit

3.1 illustrates the relationship of the family tree of Gj.
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Fischer [8] pointed out that the depth~first search tree is

constructed by visiting the eldest child of the ancestor and then
proceeding to the next eldest child, The eldest child is then
processed and all of its children. The process will go on until a
leaf is encountered, At the given leaf, the procedure backtracks
until a node is encountered which has a child that has not been
visited. The procedure then visits the eldest child which has not

been visited.

3.1.1 The rules of the search

The feature that gives TR formula a high efficient rating
is the use of weight restriction (WR). Weight restriction guaran-
tees no duplications of effort during the search. The sets of
edges removed from Gg by G4 is the weight of Gi. The WR demands
that Gi; may not strip any edge that is in the weight of an elder
brother, or an elder brother of the father or of an ancestor.

Four rules are used in TR and they all incorporated the
WR. The rules are executed in sequence and they are described as
follows.
Rule One: When the subgraph is cyclic, rule one is called to re-
move the edges, with the exception of the edges that are in the
weight of an elder brother or of an elder brother of the father
or of any ancestor. When these edges are stripped, the children
are created, the rule is one edge per child. Rule one will
continue to apply to the child if the graph is fﬁund to be cy-

clic.,

14



Rule Two: In here, the subgraph is acyclic, but it is not p-
acyclic. Rule two deletes all the hanging or loose edges that
do not lie on a path from start vertex to terminal vertex, sub-
ject to the WR.

Rule Three: Rule three is utilized if the subgraph is p-acyclic

but does not have a p-acyclic father, This rule searches for all
the neutral sequences that can be removed, subject to WR. Neutral
sequence is a consecutive string of vertices and edges in a p-
acyclic subgraph with no internal vertices connecting to other
parts of the subgraph, Each neutral sequence removed.gives birth
to a child of the given subgraph Gi. This rule guarantees that
the following descendents will all be p-acyclic,

Rule Four: Rule four is called when the given p-acyclic subgraph
also has a p-acyclic father. Rule four states that all the
children of the given p-acyclic subgraph has & 1:1 identical to
the younger brothers of the father. The rationale behind this is
that all the neutral sequences of the given p-acyclic subgraph
were previously identified when the children of the father were

generated. Again, this rule is also subject to WR,

3.1.2 The system reliability formula

S&P [7] developed a reliability equation which can be read
directly from the search tree, This equation finds the product of
the probabilities of all the components of the system graph Gg,

and divides the deleted edges from this produét.
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3.2 STRAP COMPUTER PROGRAM

Fischer [8] wrote the batch-oriented STRAP (Simplified Topo-
logical Reliability Analysis Program) in PL/I language to be used
on IBM mainframe computer., Strictly speaking, Fischer's program
is not based entirely on S&P's original work. STRAP never builds
the search tree, Hence, the system reliability is generated dif-
ferently., However, Fischer claimed that such an approach is more
efficient than TR since the complete search tree is not stored.
For a large problem, enormous amount of memory space is saved
with Fischer's approach.

STRAP provides the wusers with the following features (1)
echo print of the input data (2) input data presented in matrix
form (3) linkset (4) importance calculation and (5) trace option.
This program also has the capability in handling both the direct-

ed and undirected network.

3.2.1 Program composition

STRAP consists mainly of four internal procedures and they
are Rule One, Rule Two, Rule Three, and Rule Four. STRAP also
uses recursive feature of PL/I language extensively. Due to the
nature of recursive feature, the program acts like the search
tree without having to build and store the tree, In fact, recur-
sive feature of PL/I works like a stack,

After the input data (edges) is stored under the array

GRAPH, Rule One is called ., Under this procedure, another subrou-

tine - SEARCH is activated. SEARCH is used to find the cycles in

16



the system graph, The logic behind this subroutine is decribed in
relative details by Fischer [8] in his paper.

During the search, SEARCH stores the information on

vertices it has been visited in UNA (Unavailable) and in VERTX
(the vertices in the order in which they have been visited).
Such informations allow the program to recognize a cycle in the
system graph. When the cycle is found, REMOVE is called to delete
the first edge of the cycle. Rule One is called again recursively
until no cycles are found. Rule Two is then called,.

Rule Two deletes all the unnecessary edges, such as the
hanging edges. This procedure then calls subroutipe P-GRAPH to
see if the remaining graph is a p-graph. Rule Three is called if
it is so. |

Rule Three finds all the children of the given graph by
deleting one sequence at a time. Subroutine'P—GRAPH is called
until all sequences have been deleted. The children are stored in

the array CHILDREN,

Rule Four deletes the lowest numbered child Erom CHILDREN,
The rule calls itself until a non p-graph is encountered and it

returns.,
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3,3 INTERACTIVE STRAP (INSTRAP)

Similar to INSDP, INSTRAP is also an user-friendly menu-
driven program designed to run on the VAX computer system. The
complete listing of INSTRAP with documentation is shown in Appen-—
dix C, In INSTRAP, the presentation of input data in matrix form
is omitted. This feature does not work well for a large problem

since the matrix will not fit on the monitor properly.

3.3.1 To run INSTRAP

To run INSTRAP, the program must be loaded up in the VAX
system correctly. The program should be compiled and linked ac-
cordingly, The user may type in

S RUN INSTRAP

3.3.2 Interactive data entry mode

The user may either enter the data from the keyboard or
from the VAX file. If the former mode is selected, the user must
enter the following items: (1) the number of vertices -N (2) the
number of edges -M (3) the number of start vertex -S and (4) the
number of terminal vertex -T, Specifically, the user must also
enter the information of the edge. For example, 'edge-from' --B,
‘edge~to'--E, 'direction of the edge'--D, and 'the probability of
the edge' --R. Since the program prompts the user to input the
appropriate data, no detailed discussion is needed here. The pro-
gram also allows the user to change any input before the program
execution., Similar to INSDP, error checking routines are incorpo-

rated so mistakes are minimized or omitted.
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3.3.3 File entry mode
User must have the data file created prior to running the
INSTRAP program, The data file should be in the following format:
N,M,S,T,
B,E,D,R,

B,E,D,R
For example, the system graph in Exhibit 3.2 will have,

N=4, M=4, S=1, T=4, and the data file may look like --

Commas are used to separate the values and between the
lines. It is important to use the file name-- INFSTRAP.DAT since
the program will only recognize this name. Error will occur if

other names are used instead.

3,3.4 Output options
Before the program is executed, the user is asked to se-
lect the output options for the program. The options are as fol-

lows:

Echo print, linkset, and reliability
Option 1, and importance calculation
Trace routine

All of the above

£ W=

The first option gives the user the echo print of the in-
put data, and the linkset of the system graph. In addition, the

system reliability dis also given, The second option includes

19



en @

Exhibit 3.2 The Sample System Graph
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option #1 and also gives the importance calculation of the edges.

The importance of the edge is calculated by finding the linkset
and taking the partial derivative of each term with respect to
the desired edge. The third option is used to trace the order of
edges that are deleted. It is used for diagnosis purpose, Of
course, the last option encompasses all the previous options.

In the next step, INSTRAP asks the user to select the out-
put mode. Three options are available and they are (1) screen
output (2) hard copy and (3) both, |

The user may get the hard copy of the output only after he
or she has exited from the INSTRAP program. The output file is
stored under the file name-- OFSTRAP.DAT. The typical output file
command for VAX is -~

S PRINT OFSTRAP.DAT/Q= DESTINATION OF THE PRINTER

To assist the users in utilizing INSTRAP program, the en-

tire procedure of data entry and output step are depicted in Ap-

pendix D.

3.3.5 VLimitation of INSTRAP

INSTRAP does not have a limited array size for its varia-
bles as it is with INSDP. Therefore, there is virtually no limit-
ation for this program. However, it may only limit by the memory
space available on the VAX system if the input data is astronomi-

cally large.
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4,0 ACCESSING INSDP AND INSTRAP VIA ASYNCHRONOUS COMMUNICATION
NETWORK

The O0SU Computer Center allows the asynchronous terminals to
access to all the interactive computing systems it offers. The
Center network is also accessible via the natiqnwide Telenet
public data network. Saving in long distance calls may be real-
ized by using the Telemet., More information on Telemnet is provid-
ed in Appendix E.

The OSU network may be connected either by direct connection
or by phone dial-up via modem device, For direct connection, the
user may simply enter CNTL T (pressing CNTL or CTRL key and T si-
multaneously) and followed by pressing RETURN. To use the dial-up
service, it depends on the user's modem speed (baud rate-bps),
terminal type, and the location of use, Exhibit 4.1 shows the
proper phone numbers for dial-up.

If the open line is available, the phone call to the O0SU
Computer Center will be answered and accompanied by a high pit-
ched tone. Connect the telephone to the modem when the tone 1is
heard. Then depress the RETURN key twice.

When the user's terminal is connected to the QOSU communica-
tion network, the following messages may appear on the screen:

OKLAHOMA STATE UNIVERSiTY COMPUTER CENTER NETWORK

XX . XXX

ENTER SYSTEM NAME IN CAPITAL LETTERS (system names)

XX.XXX is an unique identification number given to the

current user by the network. In response to the ENTER SYSTEM

NAME, user should type VAX. If the VAX port is available, the
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user then has the access to the VAX 11/780 system. Additional in-
formation on the logon procedure and the network messages are

shown in Appendix E.

4,1 TERMINAL SPECIFICATIONS
To have access to the OSU Computer Center asynchronous net-
work, the terminals or computer ports must be configured with the
following characteristics:
Character Code..seeeaneess ASCII
Character BitS.....ieeeeees 7
Parity BitS.eeeoesocaoasass 1
Parity.'..'ll...'...l..... Even
"Start Bits....ceveieccaeas 1
StOp BitSeeeesseacosssnoes 1
" Duplex Characteristics.... Full Duplex
Character Echoing......... To be done by the local device
End of Line Character..... Carriage Return
Flow Control Technique.... XON (Resume) / XOFF (Suspend)
The 0OSU Computer Center stated that 'the XON flow control
character (hex 11) which can be generated from an ASCII terminal
by a CNTL Q. The XOFF control character is an ASCII DC3 control

character (hex 13) which can be generated from an ASCII terminal

by a CNTL S.'
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5.0 CONCLUSION

Both INSDP and INSTRAP programs are much easier to use than
their previous versions - SDP and STRAPl, respectively. The pro-
grams' ease of use should allow more users to utilize them in
research, classroom assignments, etc. Hencé, the power and the
usefulness of INSDP and INSTRAP may be realized. Hopefully, more
bugs in these programs will be discovered with the repeated use.
This may be the best way to improve and further enhance these
reliability programs,

Eventually, these programs will be implemented on the micro-
computers, and the author believed that this study has provided
the foundation for such purpose, Because the interactive features

of INSDP and INSTRAP are readily transferable to the micro-compi-~

ler with few changes that are pertinent to the given compiler,
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APPENDIX A

INSDP PROGRAM LISTING
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29-DEC-1985 16:05:24 Vi
3-DEC-19€5 14:09:28 o
ERRORLS (PUT SKIP(3) EDIT(’#%##INCORRECT IMPUT, REENTER®®%’) (X (10) »A) j
CALL ADVAMCE ;
GO TO BACKTO-S;
SELECT.S:PUT PAGES
FUT SKIF(3) EOIT(’WHICH S VALUE IS TQ BE ALTERED?’) (X(20),A);
PUT SRIP EDITCZENTER 1,27 ETG. )Y (X(22),4)7
FUT SEIF(I) EDIT(’ENTER ONE NUMBER NOW 7)) (X(10)sA);
GET LISTALZ);
IF (L3°¢ 17 % (L3 » N)_THEN GO TO ERROR16;
AGATNAIFUT SKIF(3) EDITCIS?,7(7,L327) 7,7 = 1) (AsAIF(2) 1ArA) 3
GET LIST (S(L3))j
L4=LENBTH(S (L))}
IF L4 ~= M THEN GO T0O ERROR17;
CHAMBE_S: PUT SKIF(3) EDIT(’MORE CHANGES? ENTER Y/N 1) (X(20),4);
BET LIST(COMOY T
IF CORD=’7? THEN GO TO SELECT_S;
IF COMD='N’ THEM G0 TO CHANGE_INFUT;
ERRORLB:PUT SKIF(3) EDIT (%% INCORRECT INPUT, REENTERO®E/) (X(10) »A);
CALL AnvAMCES -
GO 10 GHANGE_S) N

ERRORL2:

Gall ADVANEE S
GO TC AGAIMNL:

ERERORLAA: PUT
CALL AIYANCE |
(G0 TO AGAILIM2S

’

ERRORLI: PUT SKI
caLl. ADVAMCES
GO TO ABATMZS

ERRORL4:PUT SKIP(3)

CALLL ADMVAMEL
G0 TO AGATINSS

ERRON1L&1PUT Sk
CaLl HKIUHNC L
60 TN SELECT.

FRKOHJ? PUF Sh{’
;
;

CE
[ri4

LOADETLE _IATA:
FUT ZKIP EL
PUT SKIP E

o=
it
—t
[0 Yan

PUT SKIFOD

IP e
I

EDLT(/*VALUE IS LESS THAM 0 OR GREATER THAM 1,REEMTER®’)

(X(LO) »A)}

SHIPF(EY EDIT(7##SINGLE QUOTE(S) MISSIMG, REENTERw®’) (X(L0),A);
O3y EDIT (7%%LENGTH MOT ERQUAL TO M,REENTERM®x) CXLO) »A) )

EDIT(wVALUE IS LESS THAN O OR GREATER THAM 1,REENTER%’)

(X (10 »A)}
3 EDTT(?###0UT OF RANGE, REEMTER*®%%7) (X (10),0) 3

(3) EDITC7euxlENGTH MOT EQUAL TO M,REENTER¥®x%’) (X (10 »A)

*/
FAGE S
(OUR "DATA FILE SHOULD RE ALREADY CREATER’) (%(20),A);
[T HUST E NAMED IFNFLSIE.DAT?)Y (X (29),4) )
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29-0EC-1985 163
DO~DEC-1965 1a:

FUT SKIF EUITg;EﬂE)U%Ie FILE SHOULD BE IN THE FOLLOWING FORMAT’)
AT I ’
FUT SKIF(2) EDITCNGMy . uusPreueranarSyaa,?) (X(20),8)5
FUT SRIF EDITC?1Z,12,022.95.20.9210.99.92.867.7%:.92¢7) (X(20),4)]
FUT SKIF EDIT(?.929098,.992%1-11-~——mem 71y i-1111---—- 172,
_ CX(20)A) §
FUT SKIP EDIT(!?/—)=—=]—-—=]==2"fy, ,, 7 2===1111-=1-1772") (X(20),A)}
FUT SKIF(2) hDITg:?Qg?:Any POHHA TO SEFARATE THE VALUES,aND BETHEEN LINES’)
A Sl ’ ’
FUT SKIP (2} EDIréi%ﬁoyDgf.TYPE IN- E TO EXIT TO MAIN MENU")
— ’ ’
y FUT SRIF ELITCPIF YES, TYPE IN— C TO CONTINUE 7)) (X(20).:4);
*
GET LIST(COMDD ;
IF Gami="E" THEM GO TQ MAIN_MENUF
F CoMO='C*" THiM GO 70 REALFILES y

rE.3 *

ERRORZ: FUT SKIF(ZY EDLIT (76 INFUT ERROR DETECTED, REEMTER%®% 7Y (X (50 »&) 7
CALL ATIVANCE; _

GO TO LOADFILE_DATA}
VE ®/
REABFILE PUT FAGE;
FUT SKIF(3) EDIT( ' #%x#INITIATE READING OF INFILSDPF.DATx%x*’) (X{(20),4);
ODFEN FILE(INFLSDF) IMFUT;
GQET FILEZCIMFLSOPY LIET (N:sM)
g *x/
Do _I=1_7T0 M
GET FILESINFLEDRF) LIST (FP(I))}
éEHSP(I) C 0y 1+ (PCIY Y 1) THEN GO TO ERROR4;
WIS
’I‘l(, '.‘6,/
no J= 1 T0 Nj
GET FILSCIMFLIOFY LIST (S(J)) 3} ‘.
L4=LEMGTH(S (1) )5
I L4 ~= M THEM GO TO ERRORS)
ENI;

/3 %,/
CLOSE FILECIMFLSLF) )

S ¥# /
G0 TG SDFJ

/% *®/
ERROR4: FUT FABES o
FuT SKIFiu) ERET (%%l YALLBE IS ¢ O OR > 1,CHECK INFUT FILE%%%’)

) ) (X (10) A ;
CqLL ATVANCE ;
GO TO HMaAIM_MENU)

Ve 2 ) ®/
ERRORS: FUT FAGES .
PUT SKIP (3 EDIlgéﬁ?ggﬂng DETECTED WITH S VALUES, CHECK IMFPUT FITLE%%e’)

A rRJ
CALL bvm CE
GO TO FIN MEMNU

¥ L4

SpP: FUT FAGES
E%I)SH%T};S) EULT(’%#%¥PROGRAM [S EXECUTING, FLEASE HAILTH®?) (X(L9Y,A))

= 1)}
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VLS
BIS

g

IHP

VO-OER 1985 LS 105126 Y
3o REC Togs 15108158 I
cyif T €= N THEN FUT SKIF ENIT(S(I) (X(3) /@)
CALL ALNUANCE
ENL;
FUT FAGE]
FUT SKIF EDIT (’EGHO FRINT OF PROBABILITY VALUES?) (X(20),4);
FUT SKTF;
00 J =1 70 M BY 183
ol I = JTO J+17)
el T X= M THEN'PUT SKIP EDITCP(D) (X(2)/F (5,30
CALL ADVAMGE
ENI;

IF COMD=’S’ THEN GO TO DISJOINT;
6o FO SCREENM_OUTFUTS

®/

JUINT: FUT PAGE;
FHI Sk}g EDIT (’EQUIVALENT OF DISJOINT TERMSZ) (X(20),4);
fUT s ;
o 4 = 1 TO_NBR BY 18j

g r = J 70 J+17)

F‘BE I (= NBP THEN FUT SKIP EUIT(D(I)) (X(3) sA)

N
_ CALL ADVANCE;
EMLDr
IF COMO=’3? THEN GO TO RELIA?
GO TO SCREEMN_QUTFUT?
;A: CabLl RELY(D,P,M,REL,NRR);
FUT *AGES :
FUT SKIF(2))
FUT SKIF EDIT(’SYSTEM RELIARBILITY! )(X(QS))A))
FUT EDOIT(REL) (F(10:3))
Gl ADVANCE S
IF COMO=’5' THEN GO TO IMFOR;
G0 TO SCREEN.OUTFUT:

*/

QR: FUT PAGE]
CALL INP&U;F;UIE)H)NBR!INU!ARRGY); .
PUT SKIF EDIT(ZTHE IMPORTANCE OF EACH COMPONENT IN SORTED ORDER’) (X \1J)rﬁ);
FUT SKIF(2) EDI7(’CUMF”NENT NO.’»’ IMFORTANCE CQLCULH1ION’)(A)“’1”)-\ ;
oo =L TO M ©Y 18)

po I o= J TO J+173 _

IF ¥ {= M THEN PUT SKIF EDIT(A N\ Y(I).IN l) (XS H»F(Z))
FH%F I {(= M THEN FUT EDIT(A'R AY (D) . DIF) X 18 FCLO,&)) )
MG
CALL ADUANCE;

LM

PUT SKIPC(I) EDIT 2THE MOST IMFORTANT COMIPONEMNT IS:7) (X(13),4) i
FUT EDITCINDY (F(3)) )

CALL ADNAMEGE!

G0 TO SCRECM_OQUTFUT;

*/
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220 rA)
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oo o
] 7 VARIABLES ——- %/
G gy THE TERM IM DISJOINT SET X
3 /% ¥ Z THE TERM BEING COMPARED WITH S "
3 e U
5 7# DESCRIFTION --- oy
i) ; ‘ % ‘“"1'1
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oo 7% MAIN FROCRAM. OTHERWISE, FIND THE FOTENTIAL FOSITIONS FOR *
! ;? HAETIMG THEM DISJOINT. ¥
| J ¥*
' SN IEIE I A 66 I 362 I 6 36 9 6K 236 36 336 36 3 36 30 3 36 36 96 36 3 3 3 3 3626 36 36 6 36 6 36 16 96 J6 36 IF I 6 36 IE 96 JE SE 96 36 3 96 IE 6 IE 3 DEIE A 2 360
CHPR: FROC(S,T K L FLAG,I1)
1 HCL (SyT) CHAR (%) UAR;
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o/ 7 < 40 s
ety i
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ELSE [0
A=117]
B=’37;
END;
B0 I = 1 70 Kj
Y1y = ¥i -
SUBSTR(y(I J_CTY, LY =4A"
IF K = 1 THEN RETURN; ,
B0 J = £ T0.1 - 1] /% THIZ DO LOOF IS USEN TO DISJOINT THE NEW TERMS
g%@?TR(Y(IJ;L(J);1)=B; /% FROM EACH QTHER
'4.'..‘
ENDG
RETLIRN?

ENQ NEW/
VA6 0L 0 JE 36 36 2600 0 IE 6 96 36 3 I D6 Ak Y B 96 3 JE D6 96 96 36 IEIE 36 36 38 36 36 96 3 IE I T B 36 I 6 6 36 3 1 6 6 IR IE I 6 96 H I IE I I 36 36 I 46 I I3 I A0

,/')(' ':'('f'l
;i FROCEDURE RELY T{
3t
s THIS PROCEDURE CALCULATES THE SYSTEM RELIABILITY BY SUMMING UF THE s
/* FROBARILITY OF SUCCESS OF ALL THE DISJOINT TERMS. %1/
"HH(")('X')('*i(’ﬁ**************)('**)('***************************ﬁ**)(-)('1(")('1"761('7('1("(9(*"(”)(16)6)(')(/
RELY: FPROCCT, P M, HRELNER)
DCL D(x: CHAR (%) UARS
OCL (P Oed S REL) FLUATS
NCL (M MBR,1,»J) FIYED RIMNARY)
2O PROR FLOAT
EL=0.0]
3 1 = 1 TO MBRS
FROD=L, 0]
00 J =i 10 Mj
IF SURBSTRO(I) »Jds1)="17 THEN PROL = PROI * FP(J)J
LQ SURBSTRC(DCIY »J,13="07 THEN FROD = PROD % (1 - P
NI
REL = REL + FROIG
o
RETHERN ]
EMIC RELY S
LN TEHE N5 G 0606 3 0E A6 05 0506 6 06 6 06 3606 36 0 M6 M TE 06 JE 66 3 36 36 2 36 IF 3 36 36 36 16 2 9636 3606 36 IF 36 36 46 36 26 36 I6IE 1696 I 26 96 36 3 06 3606 36 DE 6 4636 836 S
P * /7
cx PROCEDURE  IHP %/
7 3/
o DESCRIPTION ——- 1/
Ak THE INFHF[AJCE F A COMFONENT IS THE FARTIAL DE&IUATIUE OF THE SYSTEM %/
S PRIESEILITY WITH RESPECT TO THE FROGADILITY OF THIE CORMFOMEMT. THE e/
A PRDCEUURE HELUN FERFORMS THIS CALCULATION FOR EACH_LUHFUNCHT "/
S W,
WF W0 NS MMM I AL 3 QR I I IE N 3 %6*******X-*****************************’K******%****KY;’
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DO-TNEC~-196G5 146:05:24
29-NEC-1965 145:09:28
IHMP e PROCI, P OIF M NBR IND» ARRAY) }
[ICL D(x%) CHAR (%) VAR]
DL \Px*);ﬂ¢r\*);PROU(IOO);TEHP;TE P1,MAX) FLOAT?
NCL (MyNBR,IND,I,J,II,4d) FIXED BINARY;
A0L 1 _ARRAY (),
2 IND FIXED,
2 UIF FLOAT)
A0_I = 1 TO NBR;
TEMP=1,0J
00 J = 1 1D M;
IF SURSTRCOCI) »Jd,1)="1" THEN TEMF=TEMF %P (J);
éh[bUBer(U(I);Jrl)z'O' THEN TEMP=TEMP ¥ (1 - PFP{J))}
NI
PROD () =TEM ;
ErDg
0o Il = 1t TO M)
TEMP=H0, 0/
nog JJ = 1L TO MNRR;S
TEMPL=fR0OD (J.0) ¢
IF SUBSTRD(JI) IT,1) =717
THEN TEMPL=TEMPL/FP(II)]
IF SURSTR(D(JIN »IT,1) =707 )
THEN TEMEL=-(TEMP1/{L - P(II)));
IF SUESTR(D(JID) »II,1) =’-
THEN TEMFP1=0.0}
TEME= TEMF + TEMF1)
ENDJ
DIF{II)= TEMPF;
END;
o f = 1 170 M; /% OIF ARRAY IS TRAMSFERRED TO 'ARRAY' SRRAY %/
ARRAY (L) . IWDO=1; /* ?ARRAY’ ARRAY IS USED FOR SORTIHG FURFOSE #/
ARRAY (L) . 0iF=0IF (L)}
END
Call SHELL_SQORT;
Call. MRXL/
/NMNK%M%%MNKN%*****4*****4**********MN***Nk***%*****%*****NN*KNN%*M*M%%***/
A% SHELL SORT IS USED HERE TO SORT THE ORDER OF IMFORTANCE OF EACH L4
A% COMPONENT, IT I6 S0ORTES IN NONDECREASIMG ORDER. ¥/
,.-’-)-':3(--7(--)('-7(-90)&{'\'-~'/-‘:9('iG**********)‘*********************)6)(**ﬁ*‘i(-************-)(-*-)(-'7‘:-)(--)(--)(--)(--76*-)&/
SHELL_SORT ¢ FROCS
?F% é[FE;CURFENT;PPEvIOUS;J KsY) FIXED BINARY:
1 CaT s
LCL CIMSERTEDR TRUE»FALSE)Y BIT(1))
TRUE=71 13 FALSE="0’H}
THD=M
DO KWHILE (Lt > Ly -
oIt Crllg/ﬂg
o J=1i Tf LM
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APPENDIX B

An example is used here to assist the user in utilizing the
INSDP program. The system reliability graph is shown din Exhibit
B-1. The set of minimal paths or cuts for the system graph is
listed in Exhibdit B-2. There are a total of 13 minimal paths for
the given graph and there are 12 components in the system. Hence,
N=13 and M=12, The probability of success for each component is
arbitarily set at ,90., It is important to remember that while
inputing the original minimal terms (the S wvalues), the single
quotes must be used since INSDP regards the minimal terms as the
character strings., The system may clash if quote(s) are omitted,

The following section illustrates step-by-step how the INSDP
program is utilized to find the disjoint terms for the system
network and its system reliability.
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Exhibit B-2

System Reliability Graph

The original minimal terms
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OKLAHOMA STATE UNIVERSITY COMFUTER CENTER ASYNCHRONOUS COMMUNICAT!
02.057

ENTER SYSTEM NAME IN CAFITAL LETTERS (IEM QR VAX)

UAX 4

COm

Username: US1462AA
Fassword:

|2 T U T T T A T T T T T N O O O O A

I OKLAHOMG STATE UNIVERSTTY tl
Pl UMs 4,1 IR
I O T O T T T O O T O I O O O I O T O O A O I O A A A A O A A AN IR R

NOTE?! ome of the disk drives is havimg hardware rroblems. This 1
dua2y rone of the riormal user accounts are onm it s0 users
not be affected.

Last imteractive lodin on Fridsws 15-NOU-1985 14:36

AZUOCL-W—-UNDFIL, Tile Nas rmot been orened by DCL - check losicsl mam

DISK QUOTA INFORMATION:
User L[US1462AA1 haes. 9228 blocks usedy 1072 availshles
of 2000 suthorized armd rermitted overdraft of 1000 blocks o Dija

¥ RUN INSDF

Krd MELN MEND ok

1. TOD ENTER THE DTS INTER&SCTIVELY
T TOOENTER THE D&Ta THeOQLY FILE

. EXIT

ENTER 1,2 DR 3: 1



THE
THE
THE
THE

INTERACTIVE DATA ENTRY MOIE
YOU ARE TD ENTER THE FOLLOWING ITEMS!

NUMEBER OF MINIMAL STATES--N
NUMBER 0OF COMFONENTE IN THE SYSTEM-—-M
SET OF FROBARILITY OF SUCTESS FOR EAC

HoCOmFONLNT-~F

SET OF MINIMAL FATHS OF MINIMAL CUTS--S

FRESS RETURN TO CONTINUE

IF

s

YOU MAY ENTER DATA.NOW
YOU MALE A MISTARE(S)» REMEMRER WHICH
SINCE YOU CAN CHANGE IT LATER

ONE
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KRRLEMGTH NOT EGUAL T MeREENTER¥ KX

FRESE RETURN TD CONTINUE

—1i-—i-——1-—’

XXKLERGTH NOT EQUAL TO MyREENTER¥KX
FRESS RETURN TO CONTINUE
felle=le——l-="
PR R e i
1=1==l==i1-="
Ky RLENGTH NOT EOUAL T0 My REEMTERS %%

FRESE RETURN TD CONMTINUE
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OFTIONS IN CHANGING INFUT VALUES

1. N VaLUE

2. 1 VALUE

3. F VALUE(S)

4, S VALUE(S?

3. NO CHANGES REQUIREDsFROGRAM EXECUTION REQUESTED
6. EXIT TO MAIN MENU

ENTER 1+2,354,3 OR & 4

OFTIONS IN REENTERING § VALUES

REENTER 4l VaLUES
« SELECTIVEL®

i) b

ENTER 1 OR 2t 2

WHICH § ¥ALUE 1S TQ BE ALTERED®?
FNTER 1.2 ETC.

EMNTER ONE MUmEZEs WOl 174

¥RXGUT OF RANGE» REEMNTERXXX



FRESS RETURN TO CONTINUE

WHICH § VALUE IS TO EBE ALTERED?
ENTER 1,2, ETC.

ENTER ONE NUMBER NOW 13

5013 = “-1-11-—--1-1"

MORE CHANGES? ENTER Y/N N

OFTIONS IN CHAMEIHNG INFUT YaliiEs

» N OVALUE
MoVAlLUE

ISV O N ol

4

e PR R M TWETUTIOR RESUES TN

s




ENTER

Ei

*x*¥FROGRAM IS

XXEXECUT

EXECUTING

I0N HaS CO

FLEASE WAITXx

MFLETELX

QUTFUT OFTIONS

1. OUTFU

2« HARD

1 OR

[N}
'—l.

SORERN

&
<3

N =

TR A
a2 I W A

T

o G B
T e

Al
FETURN
EXIT 70

W=
.« e

TER 1s2¢3v4-%

PRIHT OF

T THROUGH

COFY

SJOUTEGT O

ERT OSBET O

RELTAT LT
ORTANCE (F
THE AROVE

T OPTLME
TIUVELTY

TO THTeLT

MAIN MENL

R = W] O

SCREEN

S
1

T0nE

THPUT DaTh
RISTOYNT TERNS

¢

Ealh DORPONEINT

OPTTONS

in CHeR

T T O

e
-



ECHO FRINT OF INFUT LATA

N VALUE IS

M VALUE IS

FRESS RETURN TO CONTINUE

ORIGINAL MINIMAL TERMS

1 ——— L e A e
__1...._..1 1 [T
R I R R
RSN R R e
S B
— i_ L Bl AR
R RS R
—L L =
fml——i==il--
~11l~i——--1-
BT TR |

~1=1d===m]-]

CFRESE RETURNR 7O DONTINJE

FRESS RETURN TO CONTINUE






THE IMFORANCE OF EACH COMPONENT IM SORTED QRIOER

IMFORTANCE CALCULATION

COMFONENT NO.
S 0.107&39

~
1 0,107439
2 0.098737
I 0.0728147
4 0.01227
4 0.018684
[ 0.010747
10 0.008997
192 0.C08931
9 0.000R240
7 0.0002&32
11 0.000084

FREZS RETURM TO COMTINUE

THE MOST IMFPORTANT COMROWNENT IS: 5

FRESS RETURNS TO ZONTIMUE



SCREEN_QUTFUT OFTIONG

1. ECHO FRINT QF INFUT DATA

2, EQUIVALENT SET OF DISJOINT TERMS

3., SYSTEM RELIARILITY

4, THE IMFORTANCE OF EACH COMFONENT

5. ALL OF THE AROVE OFTIONS

6. RETURN TO OFTIONE IN CHANGING INFUTS
INTERACTIVELY

7. RETURN TO OUTFUT OFTIONS

8. EXIT TO MAIN MENU

ENTER 1523949596y 7 OR 8 7

XXkEXECUTION HAS COMFPLETEIDnx

QUTFUT OFTIONS
1. OQUTFUT THROUGH SCREEWN

2. HARD COFY

ENTER 1 OR 2 2

[ [T T
= oz
FREZE

i

YOUR HaRD COFY TS READY . YOU Wiole RETEIVE AR D0 R

Fre OF INFUT DETar EQUIVALFLRT QF D7
SVYETEM RELIABILITY. THE IMFORT
nsT

NEMTy AMIN THE MOST IMFORTANT COMPOMENT

UITRLT FLUE WNAaME IS OUTFEDR . DeT

RETWRK TO CONTINUE



IF YOU WISH TO RECEIVE THE HARD COFY. YOU SHOULD
EXIT AT THE MAIN MENU. THEN USE THE AFFROFRIATE
FPRINT COMMANLD, SUCH AS $ FRINT OUTFSOR.DAT/Q=8LIG

PRESS RETURN TO CONTINUE

kk MAIN MENU ok

1. TO ENTER THE [DATA INTERACTIVELY
2. TO ENTER THE DATA THROUGH FILE
3. EXIT

ENTER 1,2 OR 3¢ 3
$ FRIN OQUTFSOF.DAT/G=UCC1
Joo OUTFSDF (pueue LICC1y enmtrs 10927 starhed on UCCL

$LO

U AR logged out st 15-NOV-1980 15:06:14%.13

IT~

L_)Ul

DIs
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INSTRAP PROGRAM LISTING
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/ﬂ*k****K*%ﬁ*#*********************K**********************“*ﬂ**N*****%*%/
/% THE FOLLOWING ROUTINE SEARCHES THE GRAFH ANII_COUNTS THE NONZERQ — #/
% ENTRIES, THE TOTAL FOR EACH ROW AND COLUMN IS THEM #UT IN THE ZERO %/

/% CELLS FOR EACH ROW AND COLUUMN. %/
fN**NWN*K****“*K****%*N*%*****%*******************%******%N%%N*ﬂ****%%*ﬁf
oI o= 1 TO N}
00 J = 1 TQ Nj
IF _(GRAFH(I,J) > 9) THEN [0;
GRAFH (1, 0) =GRAFH (1,07 + 1;
GRAPH (O .J) =BRAFH(0,J) + 13
EMD}
END }
END;
/66 I 6 46 16 IEIEIE 2636 36 36 36 36 36 3 HE 616 I 6 36 36 I 66 3 I 6 6 36 I I 3 TE 36 36 36 36 36 36 36 36 36 36 36 36 36 M I6 J6IE 36 2 6 I IEIE 36 M IE 6 3 I I IE I IEIE S
7% _THE FOLLOWING ) LOOF CHECKS TQ SEE IF THERE ARE ANY EDNGES EMTERING*/
Z% THE STARTING MODE, LCEAVING_ THE TERMINAL MOOE, R, WHIGH LLAVE_aHOT s/
/% EMTER & SINGLE NODE. SUCH EDGES WILL KE IN THE START COLUMNM, THE v
/% TERHIMAL ROH_OR THE DIAGONAL. Y
/% THESE TYRES OF EDGES HILL CONTRIBUTE NOTHING T0 THE HELIARILITY ANI x/
% MUST_DE REMOVED ALDNG WITH ANY SEGUENGES WHICH CONTAIN THEM. THIS n/
# ROUTINE ALSOD REMOVES ALL 'HANGING’ EDGES.
H*%VK“Wt“%%“*%”th%%%*********ﬂ*iM%**%KNKk************KK%ﬂ*“%KKP““%WM%K’
PO I = 1 TO N;
IF (GEAFH(I,START) ) 0) THEN CALL REMOVE(I,START,Z,RITO);
IF (BRAFH(TERMINAL,T) > 0) THEM CALL REMOVE(TERMIMAL) L, Z,ETTO) S
IF (GRAFH(I,I) » 0). THEN CALL REMOVE(I,I,Z,RITC);
IF_(I ~= START) THEM IF (GRAFH(8,13=0) THEM LIF CGRAFH(I,2) Y 0)
THEN D0 J = 1 TO Nj
cyih (CRAPHCI,D 5700 THEN CALL REMOVE (1, J,Z, BITO)
1
IF (I = TERMIMAL) THEM IF (GRAFH(I,0)=0) THEN IF (GRAPH(D,T) )
THEN 10 J =1 T0 N; o
oy (BRAPHCI,DY ) 0) THEN CALL REMOUE (Jy 1/ Z/BITO) j
=Mt
BN

CAll. RULE_ONIZ?

IFs FLAb=L'ﬂDTH QUT=1> THEN Do;

FUT SKIP EDIT(/ o . »’GRAFH RELIARIL
\,DL(éo);A FDL(L);ﬁ;COL GO) »

CALL ADVANCEL;

GRAFH_REL?
5)) i

PUT PAGES

IF (I_FLAG=1) THEN L0}

FUT SRIF ERDIT(’EDGE IMPORTANCE?) {A);

FUT SRIF2Y 5.

py b =1 T0 M BY 1S
g I=Jd 1o J+14) )
IF I<{=M THEN FUT SKIF EDIT(’IHPDRTGNCE(’II;') = y IMPORTAMCE (L))

CAPFC(2) yAF (916

EMTI1 3
CALlLL ADVAMCELj
IF I{=M THEM FUT SKIF EDIT(’EDGE IMPORTANCE’) (AJ;
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EMU;
E:
END;
[F(H_FLAG=1 I BOTH _QUT=1) THEN DO}
FUT FILECOUTFILE)Y SKIP EDIT (! e 'y 'GRAFH RELIARILITY',CRAFH_REL)
i (COL(ED) yALCOLC20) » A, COLCE0Y »F(8,E)) )
FUT FILE{QUTFILE) FAGE;
IF (I-FLAG=1) THEN T[O; N
FUT FILE(OUTFILE) SKIF EDIT(’EDGE IMFOGRTANCE’) (A)j
FUT FILECQUTFILE) BRIF(2)]
oI =t 70 M; .
FUT FILECQUTFILEY SKIF EDIT(’IHPDRTANF (2, Ts2) =7, IMPORTANMCECI)
. . (A,F(2)Y 1 A,F(256)) )
EHo:
EMD
M
IF (H_FLaG=L iROTH_OUT=1) THEHN DOj
.%hQSE E%LE’UUTFILE)F
T PAGES :
FUT SKIFP(A) EDITC(’YOUR HARD COFY IS READY7) (X(20) ,A);}
PUT SKIFCH EDITOOUTFUT FILE NAMEI IS OFSTRAF.DAT?) (K{20) ,0) 3§
?ﬂ%LrﬁDFGNCEl;
-+ S 3E T
FUT SKIF(3) EDIT(;{ﬁOYGU)NISH TO RECEIVE THE HARD COFY., YOU SHOoULD’?)
(X(20) rA)
PUT SKIF ERITC’EXIT AT THE MAIN MENU, THEN USE THE AFFRDFRIATE’)(A'ZO):A);
PUT SKIP ZLIT('FRINT COHMAMND, SUCH AS $FRINT OFSTRAP . DAT/Q=8US 7 2020 piad |
rNI"ALL avAaNCEL S
17

G0 TO MAIN_MEND;

UM NG A A6 AL M6 AE JE I8 IE D6 IE JE D6 IEAE IE B JE 2 I 16 I M 36 36 6 B JE I6 6 36 3 M B 2 26 36 96 H6 36 36 0 36 16 36 3 36 36 36 6 6 06 3B 36 M 96 0 D6 JE D6 H6IE A6 66 09k 1

s RULE ONE SEARCHES THE GRAFH FOR CYCLES ANI DELETES THE ELGE 0OF THE i/
7% CYCLE, RULE OME I& THEM CALLED AGAIN REGURSIVELY UNTIL THL SEARLH IS/
/% COMFLETED WITH NO CYCLES FOUND, RULE TWO IS THEN CALLED. RULE ONE = #/
o KEERS TRAGK OF THE EDGES VISITED DORIMG FIMAL SEARCH iIM THE ARRa; e/
ox AUSEDC . WHEN RULE THORETURNS, RULE ONE RESTORES THE FIRST ENGE OF %/
/% THE MOST RELCENT CYCLE AND DELETEES THE HEXT EDGE AND CALLE RULL OQME v
7% UNTIL ALL ENGES 0OF THE CYCLE HAVE BEEN DELETED., THE FROCEDURE RE- — ®/
/% TURMS T0 THE PREUIOUS CYCLE UMTIL ALL CYGLES HAVE REEM FROCESSED, sy
SHERNWER KRR NS AR RN RA AR RN HE TR NN AR TR AN RIRANR I RNRR/
RULE_ONE: FROC RECURSIVE; .
OCL CIERTAH+L) SNL) FIXED BINARY
BEL (USELCH) ANCESTOR (M), CYCLE-FLAG) BIT(1) ]
A=)y

USED=’0'&;

AMCESTOR=07 15

CYCLE_FLAG=’0"E;

UNS  =aIT0i -

USED =RITI;

CERTX (1) =STARTS

Ni = 13}



SIear 29~DEL-1985 1£:05:07
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549 4 CALL SEARCH(START) j
57? ﬁ FFTﬁCmCLE_FLAG=BITO) THEN CALL RULE_TWOQO;
qu l: (39 BRIV
573 7 SEARCH: FPROC(START) RELURSIVES
574 E g?L!ESTATTrL;LI;NZ) FIXEDl RINARY
S = fL=M1L + 1j
5T S IF (START = TERMINAL) THEN RETURNj]
=7 ) [F éUNA(START)) THEM [
=76 -6 E CLgTFLAG=BIT1F
= I =L
& no HHILF LYERTXfL) ~= START) ;]
. [ L
7 EMI
A IO Li = L TO N.L=3; ) ‘ o
7 IF_ (HEIGHT (ARS CGRAFPH(VERTX (L1) yYERTXCLL+3) ) Y =RITD)Y THEW D/
& CALL REMOVE (VERTX(L1Y ) VERTX (L1+1),Z/HIT1);
; ANCESTOR = WETGHT
- CaLL RULE_ONE;
= HETGHT = AMCZSTORS
8 rN%ﬁLL RESTORE (MERTX(L1) VERTX(LL1+1) )}
it ML)
7 EMI?
oo RETURNG
& ENDJ
v
5 UMACSTARTY = BITL)
S5m0 M2 o= 1 TO Nj
[ IF AGRAFHCSTARTNZY > 0) THEN D0O;
g UERTX (N1) =N2; _
7 PEED(GRATHCSTART S NIY)Y = BITO)
7 CALL 3SEARCHTNZ2) ;. T
s IF {CYCLE_FLAGY THEM RETURM;
7 UMa (H25 =BETT0;
7 YERTA(M1)=0)
7 WL =N1 = 17
7 END 5
& ENIL;
o N2=M’
S RETURM;
7 EMD SEARCH;
i
H G A6 6 3636 16T 0 DE I JE J6 363 36 36 36 3¢ 36 96 36 30 56 36 26 96 36 36 6 36 36 3 3E 6 6 26 3 I6 36 IE 06 96 16 HE 36 36 I IEIEIEBE IE 26 26 IE 9L 26 M6 16 Mk 163 I S
T4 S FRULE TWO DELETESG ALL UNWECESSARY ELDGES BY DNELETING ALL EHUES IHICH»/
A e HAVE o BELDIMMING “E STEX WITH [N QEGREE, GRAPH (N Y)Y, N7 ZITRG OR AN s
{4 /% ENDING VERTEX WITH nUT DEGREE, GRAFH(O,N), OF ZERO. SUCH ELGES ARE %/
P4 % JMOHM AS JHANGING EDGES?, THE RULE ALS0 DELETES ALL EODCES WHICH WEREx/
{4 /% NOT VISITED BY THE FINAL SEARCH OF RULE ONE, THE RULE _THEM CALLS ~ %/
‘ 4% 0 GRAPH TO SEE TF THE REMAINING GRAFH IS A P GRAFH. IF 20, THI RULE %/
i 4 /% CALLSY RULE THREE, OTHERWIS \ETURNS ¥*/
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s DO-NEC-10E5 16103107
3 34THERITEEE 12183182
PP IF_(L ~= START) THEN IF (GRAPH(0,T1)=0) THEN IF (GRAFH(I,0)30) THEM
A N J = 1 T0 N o
By 7 enlE (BRAFHCI, D) > 0) THEN CALL REMOVE(I,J,Z/BITO)
59 ; 1
5 & tF_ (0" TERMINAL) THEN IF(GRAPH(I,0)=0) THEN IF (GRAFH(0,0)>0) THEN
&1 & Jo= 1 TONG -
g o LF (BRAFHCI D > 0) THEN CALL REMOVE(J,1/Z/BITO);
1 _/’ L. U
o EMD
P}
E Do I = L TOM;
i Nt J =1 10 N _ ,
; IF (BRAPH(I,J) » 0) THEN IF (USED(GRAPH(I,J))) THEN
7 oy CALL REMOVE () 1,2, RITO)
& EWD;
£ CALL F_BRAFH;
R EDAGY THEN CALL RULE-THREE;
RETURN
EMI RULE - THO §
ENIN RULEZONE

MY 1 YEE I 6 D6 26 IE T M A6 6 S 0 0 IE J6 36 36 J6E JE 36 I 26 16 36 3 IE 36 36 6 36 36 36 I H6 36 06 16 16 36 I 36 6 16 I8 I I 6 JE I 36 I 16 6 96 26 IE D6 E 066 K JE A6 3696 S
v RULE THREE FINDS ALL CHILDREN OF THE GIVEM GRAFH _BY UFLETlNF OME ~ #/
/% SEQUEMCE &T A TIME AND CALLING F_GRAFH UNTIL ALL SEQUEMIES ANJE BEEN»/
4K EELETEU THESE CHILDREN ARE STORED IN ’CHILDREN’ AND RULE FOUR IS h/
® =D W,
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%
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o e & I SN AN OO € FONTAY Y S 3 141 PN O B g i e TR

) r TEMP, T, J»K) FIXED BINARY
£58 ULL HNCESTJP’M) RIT(L) )
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ol ba = 1 T M;
£&2 ﬂﬂ J =1 TO Nji
RPN TEMPF=GRAMIII )}
£64 ) IF _(TEMF » Q) THEM IF (WEIGHT(TEMF)=RITO)
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&b 7 CALL REMOYE(I,»J»Z,BITO)Y )
G s 7 CAaLL F_BRAFH]
L8 7 IF _(F_FLAG) THEN 00;
G A CHILORENCTEMFY =T
70 ] =03}
! S U WHILE(D.SEQ(D_NUM-K,1) == I)
§72 ? EH%L?EEN(—BRAPH(D_SEQ(D ~NUM-~ Krl;;ﬂ SEQ(OD_NUM=-K,2)) )=~
Vil G =K+l
£74 ? ENI;
Ry 3 ENi1 ) .
o7 7 CaLL RESTORE(I,J)
ST 7 EMND
&79 & ENI; , i
':':'l}-’ 3 EMI;
; 4
4 CalLl IFLL"iL[TY;
4 AHCESTOR=HEIGHT
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L 4 C@LL RULE_FOUR(CHILDREM) ;
0% 4 WEIGHT=ANCESTOR §
=t 4 RETURNG
i 4 EMD RULE_THREE;
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699 2
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(3] &
LT ey
203 4 J=17
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705 4 L=1j -
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s 4
795 4 IO K_=1 TO M; .
S0 ) CHILDREM (K) = FATHERS (K) )
71 5  END;
a3 4 L=0_MUM + 1;
S 4 0 HHILE (1411}
715 5 DUIHTILEECHILUREN'I) {=0);
) G 1=l + ’
77 & CIF (I y M) THEM RETURNG
S I ENG
715 g Ro= 1 o
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731 5 k=R 4017
3 & i1
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S 5 JEU MUY o+ 1
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727 6 rNQHILDF‘EN(—BRAFH(D ~SEQ(H 1) »N_SEQH,2))) =0}
SAU & AEFER
I El
Jan ¥, CALL F_GRAFH;
731 3
F22 ] IF _(F_FLAG) THEN_DO;
733 A CALL RELIARILITY]
SoA & ANCESTOR=HELIGHT}
039 & CaLL RULE_FOUR(CHILIIREN) ;
e & NEIGHT=AHCESTOR ; '
; & ENL;
V] ELSE 00
% L=0j
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APPENDIX D

Same example as in Appendix B is used here., The system graph
is shown again in the Exhibit D-1, There are 6 vertices and 12
edges in the system graph, The start vertex is 1 and the terminal
- vertex is 6, Hence, N=6, M=12, START=1, and TERMINAL=6. Since the
system graph is directed, the desired status is equal to 1 for
every edge. The reliability of each edge is assumed to be .90.

Instead of showing the dinteractive data entry mode, the
following section illustrates how one can load the existing VAX
file with proper data format to the INSTRAP program. Regardless
of the data entry mode, the result is still the same.



Exhibit D-1 The System Reliability Graph



OKLAHOMA STATE UNIVERSITY COMFUTER CENTER ASYNCHRONDUS COMMUNICATION NETWC
02.059

ENTER SYSTEM NaME IN CAFITAL LETTERS (IEM OR VAXD

VAX

COM

Username!: US162AA
Fsssword:

| T T T T T T T T T O O Y I O N

bl OKLAHOMA STATE UNIVERSITY bt

i UMS 4.1 P
AR RN NN NN RN

NOTE: ore of the disk drives is having hardware rroblems. This is dishk
432y nore of the riormal user accounts are o it so users should
rnot be affected.

Last intersctive lodgin on Thursdaws, 14-NOV-1280 21:51

AOCL-W-UNDFIL, file has not been oremned bw DCL - check logiesl nsme

DISK QUOTA INFORMATION:
User LCUS1628A1 has 931 blocks useds 1069 availashley
of 2000 authorized sng rermitted overdraft of 1000 blockz on THUAG

% RUN INSTRAF

INTERACTIVE STRAF PROGRAM
SRR OR R S SR Rl

b A S I S e L N Lo

1. TO ENTER THE DATHE INTERADTTVILY
2 TO OENTER THID IETE THEROUGH FILE

S EXLT

rJ

ENTER 152 OR 3



YOUR DATA FILE SHOULD BE ALREADY CREATED
IT MUST BE NAMELD INFSTRAF.DAT
THE DATA FILE SHOULL BE IN THE FOLLOWING FORMAT

NeMySyTo
EyEyIIvR»

*

EyEsIIyR
NDTE:USE COMMA TO SEFARATE THE VALUES:, ANDI BETWEEN LINES

IF NOTy TYFE IN E TO EXIT TO MAIN MENU
IF YES» TYFE IN C TO CONTINUE C

QUTFUT SELECTIONS

ECHO FRINTyLIMKBET. AND RELIARILIVY
OFTION 1. AND IMPORTAMCE CALCULATION
TRACE ROUTINE

ALL. OF THE AROVE

RO

L 2

ENTER 1,23, OR 4 2



OUTPUT MODE

1. SCREEN OUTFUT REQUESTED
2. HARD' COFY REQUESTEI
3. ALL OF THE ABOVE

ENTER 152y OR 3 1

ECHO FRINT OF INFUT DATA

NO. OF VERTICES = 6
NO. OF EDGES = 12
START VERTEX = 1
TERMINAL VERTEX = 6
FRESS RETURN TO CONTINUE
ENGE NO. FROM TO DIRECTION RELTABILITY
g 1 2 - 1 0. 500
2 1 3 1 © 0,900
30 4 15 1. 00900
4. 2 4- 1 0.500
5. 5 6 1 0,700
6. 3 5. 1 0.900
7. 4 5 - 1 0.900
8. : 5 1 0,200
5. 2 3 1 0.960
10, - 5 4 R 0.%00
i1, 5 2 1 0.900
12, z 2 1 0.900



FRESS RETURN TO CONTINUE

REXXKKL INKSE TRRAKKK

SIGN SURGRAFH RELIABILITY
1 2 5 6 0.7290
-1 2 3 5 610 -0.5905
1 2 3 610 0.6561
1 | 1 2 5 6 812 0.5314
-1 2 5 6 812 ~0.5905
1 2 5 8 12 0.6561
-1 1 2 5 812 -0.5905
1 1 5 8 0.7250
-1 1 2 5 &4 8 ~0.5905

FRESS RETURN TO CONTINUE
KIKKKKL INKSE TRAAAKK
SIGN SUEGRAFH RELIARILITY
-1 1 2 3 5 & 31012 -0.430%
1 2 2 5 6 810 12 0.4783
-1 Z 3 & 81012 -0.5314
1 2 3 8 10 12 05RO
-1 2 2 5 8§10 1z -0.5314
1 1 2 T 46 210 12 0.4783
-1 1 2 3 8§10 12 -0, 5214
1 1 2 8 10 0. 658
-1 1 2 3 & & 10 -0, 5314
FRESS RETURH
RESERE S

SIGHN RELIARILIT)
1 1 2 3 810 12 LA
-1 1 3 5 810 —0 . EV0Y

1 1 2 3 5 & 86 10 ' 04763



1 1 2 3 4 5 610 11 12 0.3874

-1 2 3 4 5 610 11 12 -0.4303
1 23 4 6 10 11 12 0.4783
-1 2 3 4 611 12 -0.3314
1 2 3 4 12 0.6541
1 2 3 4 6 11 0.359208

FRESS RETURN TO CONTINUE
KA K RKL INRSETHRKR KKK

SIGN SURGRAFH RELIABILITY
-1 2 3 4 610 12 -0.5314
-1 2 3 4 610 11 -0.5314
1 2 3 4 5 6 11 12 0.4783
-1 2 3 4 5 612 -0.3314
-1 2 3 4 35 4611 -0.5314
1 2 3 4 5 6 10 12 0.4783
1 2 3 4 35 4610 11 J.4783
-1 1 2 2 4 4610 11 12 -0.430%
1 1 2 3 4 46 11 12 G.a478%

FRESS RETURN TO CONTINUE
RRACERRL INK ST aii

SIGN SUEGRAFH RELIAEILITY
-1 1 2 3 412 -0, 5958

i 10z 4 0.720%
-1 1 2 2 4 &1 SCLETLA

i 2 3 4 & 10 12 0.8
-1 12 3 4 & 14 GeT31A
1 1 2 3 4 & 10 11 0.4783
-1 i 2 2 a4 °© & 11 12 -0 AT
1 1 2 3 4 3 &6 12 0.4783
-1 i 2 3 4 35 6 ~-0.3314

FRESS RETURN TO CONTINUE

Wl et T AL DT T e el



)

wn

a8z
-1 1 2 3 a4 5 610 i2 ~0. 4300
1 1 2 3 4 5 4 10 0.4783
-1 1 2 2 4 S 610 1t -0, 43075
1 1 2 % 4 5 & 8 10 12 0.3874
-1 2 3 4 S & B 10 12 ~0.43075
g 2 3 4 4 810 12 0.4783
-1 2 3 4 B8 10 12 ~0.5314
1 2 3 4 5 210 12 0.4783
FRESS RETURN TO CONTINUE
KKK KK KL TNKSE THkK Kk K
516N SUBGRAFH RELIAEILITY
-1 2 7 4 5 812 0,574
1 2 3 4 S & 812 0.4783
-1 1 2 3 4 & 8510 12 L 4T00
1 1 2 3 4 810 12 0.47832
-1 1 3 4 g 10 0L EECS
1 1 2 3 a4 ¢ 8§ to 5., a7eT
-1 1 2 3 4 5 810 12 ~0 . 4705
1 1 2 3 4 5 812 0.4783
-1 1 3 4 5 © ~0.5905
FRESS RETURH :
‘ Pk THEETD g
SIGN SULCRAFH RELTABTLITY




FRESS RETURN

i
—
rJ

I
—
rJ

FRESS RETURN

w
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1 1
- L
+ 4
4 L

3
[

s
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F_.r-.r_—r_-.\.:- [;~.|7-r|!r'.>,g
VDo SELE N
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TO CONTINUE
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58]

IJ
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H

rJ

8]

L& % ¢

w

wn

(W]

d

2>

o

~ ey
Lows

[T n
A b

4

XXKLINKSETREKRRKXK
SUBGRAFH

n a 4]
O~ ~ ~Jd
[
~J 3] 23]
— [
8] -2

4}
o~
~J
(s3]
—
i8]

|
~
m
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r
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o 7 12
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KEETHEkkokk
¥
¥
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S & ;S 12
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~J Q s 8
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A e ~
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/ )
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XIS
Mot Liivi
dedsads T oRfLe O I Ay v Al Al O s
TR U i § R o LRI ER] LRV TN
o AR AL
SUESHAFH

Py
&}
o~
~N
23}

0.35%03

RELIARILITY

C.47383

P

e )

"00'73:

7

C

0.&8481

2 AT
W/ O\.}

RELIARILITY
/ i
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AT
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-1 1 3 4 3 6 7 8 9 -0.4305

1 1 4 5 6 7 8 9 0.4783
-1 1 3 6 8 9 -0.EF00
1 1 5 6 9 0.63561
-1 1 4 35 &6 7 9 -0.3314
1 i 3 4 5 4§ 8 ¢ 0.47383
-1 1 3 4 5 & ¢ -0.5714

FRESS RETURN TO CONTINUE
KKKKKKL INKSETRXRK KKK

SIGN SUBGRAFH RELIARILITY
1 1 3 4 j 6 7 9 0.4733
-1 1 2 4 35 66 7 8 ¢ ~0.4303
1 i 2 5 ¢ 8 9 0.2Z14
-1 i 2 5 & 9 -0.,5%0%
1 i 2 4 & & 7 % G a7E2
-1 2 3 4 5 & 8 7 ~-C. 43085

1 1 2 3 4 3 & 9 0.4783

-1 i 2 2 4 5 6 7 9 G.aZ08

1 1 2 3 4 5 & &8 210 0.3874
FREZE RETURN TO CONTINUE

KANCKERLINRKSE TRk

SIGN SUEGR&FH FELIABILITY
-1 s 204 % 5 8 710 =0.453CE
1 L2 S 48 %10 GLATER
=1 12 408 %19 C.2314
1 13 6 710 .oV 20
-1 1 3 5 &6 2?2 1¢ G331
1 2 4 & 8 F 16 A
1 1 3 4 & 9 I =CL S04
1 i 2 4 & & 9 10 C.a7383



*****XLINhSET******
SICN SUBGRAFH RELIABILITY

8]
~

]

10 0.4732

[y
[
4

C~
(s3]

-1 i 2 3 & 9 10 ~0.5314

1 1 2 3 5 & 9 10 0.4783

{
-
s
rJ
[&Y]
H
c~
Q
0

10 = . A305
i 1 2 3 4 6 29 10 0.4783

-1 1

)
(£}
D
w
[o 8
a

10 ‘ -0.4305

GRAFH RELIAEILITY 0.977186

ENGE IMFORTANCE

ITHFORTANCEC 17

INCURTANCES 25 =
TRPORTANCD G 20 s 7
1294 - o

wd - pr AW

. g

U B |

o= \/«()1

.
. Ym0 000D/
Y A e AINFLI, ;v

B o, Ve 4TIy

ST L (1‘- 11270
SANCEC 9 = 2,0080080

% b /

YA A Y —-— Al n NN
:rl”[:!';(i'v') - (.Ibu{"\.luid.
A AT s 3 -— <
rAaNCo 11y = D000 (SZON TN
CANOIOLTY = .00 SRy
LI T O S R TR VY L W WU

FRECSS ROTURN TO CONTINUE



KRAK KA KKK KK KKK KK KK FKK KKK

XKkEKMAIN MENUXX¥

1. TO ENTER THE DATA INTERACTIVLLY
2. TO ENTER THE DATA THROUGH FILE
Z. EXIT

ENTER 1.2 OR 3 3
% LO
US1628A lodgged out st 14-NOV-1788 22124139.151

DISC






TELENET ACCESS

The 0OSU CompUtor Center’'s asynchronous network iSs accessible via the nation-
wide Talenet public data network. Telenet, as a public data network, offers cata
communications service much like the phone company offers voice communications.
with Talanet you do not need to make a long distance phone call to Stillwater from
your remote location.

Telenet provides dial-in telephone/modem lines 1in many cities across the
country. You call ons of thesa numbers, connect a terminal toc the phone line and
indicate to Telenet the host computer system you desire to use. After the
selection is entered, Telenet establishes a connection with the host system and
the timesnaring session proceeds as usual. The procedures below discuss this
sign~on process in greater detail.

To obtain a currant copy of Telenet phone numbers follow these steps: (1) Dial
into Telenet (624-1112) 1{n Stillwater and properiy connect to the Telenet system;
(2) after the @ prompt, enter MAIL; (3) after the username = prompt, enter
PHONES; (4) after the password prompt, enter PHONES; and (5) follow the procedures
Telenet gives.

To Sign-on

Dial the Telenet access number. When you hear the high-pitched tone, couplie the
telephone and modem in the appropriate mannner.

Enter two carriage returns.

Telenet will respond with a network herala followed by your terminal port aadress
and prompt you to identify your terminal model!. Type D1 (D1 implies terminajl
characteristics common to most terminals today)., and hit carriage return,

Telenet will respond with an @ symbol. This 1is Telenet’'s prompt character and
indicates that Telenet is waiting for you to enter a command. In response to
this prompt, enter: ID :40530/A030SUQ{

Telenet will prompt for the corresponding password with the PASSWORD= promprt.
Enter 167136 for the password.

Tetenet will attempt to connect you to the 0SU Computer Center network and will
tell you the status of the connection with one of these messages: CONNECTED.
NOT OPERATING, BUSY or REFUSED.

If the CONNECTED message is displayed, you are connected to the QOSU Computer
Center network. Enter two carriage returns, and you should receive the normal
messages from the network which prompt you for a system name.



SPECIFY THE DESIRED SYSTEM

In response to the ENTER SYSTEM NAME prompt, you should enter one of the valig
system names that was listed in parentheses and depress the RETURN key {(be sure to
enter the system name in capital letters). If a port is available on the selected
system, you will be connected to it and the message, COM, will be displayed at the
terminal. You have 30 seconds to specify a system name, or the network will send
you the "...TIMEOUT" message and disconnect you.

Current UCC system names are:

IBM - IBM system
IBM3270 - 1BM system full screen
VAX ~ VAX system using 1200 bps communications

LOGON TO THE SELECTED SYSTEM

After receiving the COM message, depress the RETURN key once more and wait for
the first massage to come from the system you nave selected. when this first
message has been displayed, enter the required information to logon 1o the

selected system.

SYSTEM: VAX

If you have selected the VAX system name. you will be connected to an availacle
port on the VAX 11/780 system. The first prompt from the VAX system wili De the
following:

Username:
To this prompt. enter your VAX userid. Next vou will be promptea for your
password. If the wuserid and password you have entered are valid. you will be

logged on to the VAX system.

LOGOFF FROM THE SELECTED SYSTEM 