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THE UNIVERSITY

Arizona State University is part of a tri-university
system governed by the Arizona Board of Regents. ASU is a
multicampus university with ASU Main located in the city of
Tempe, ASU West in northwest Phoenix, a major educational
center in downtown Phoenix, and other instructional,
research, and public service sites throughout Maricopa
County. ASU's enrollment for the Fall 1992 semester was
43,635. ASU offers almost 300 degree programs through nine
colleges and one professional school.

THE ENROLLMENT

Like many schools, ASU has been faced with a declining
applicant pool of graduating high school seniors and has
been considering developing a system that would help to
identify, contact, track and enroll prospective students.
As early as Fall 1985, a Joint Application Design (JAD)
session was held to identify requirements and develop a
preliminary design for a marketing/recruiting system for the
Undergraduate Admissions office. Periodically, the JAD
document would be taken down from the shelf, dusted off and
reviewed - but with programming resources being devoted to
maintaining existing mainframe systems, the
marketing/recruiting project never materialized.

The impetus for taking action came with a decline in
new out~of-state freshman enrollment for the Fall 1990 and

1991 semesters. State funding for ASU is based on an
amount calculated on full-time equivalent enrollment
figures. Since out-of-state students pay a heftier portion

of the cost of their education than Arizona residents, a
drop in the number of out-of-state students can
significantly impact funding for the university. To
address this decline in enrollment and to maintain a diverse
student population, the administration decided to
aggressively pursue the Undergraduate Admissions office's




request for a marketing/recruiting system. Since results
were desired for the Fall 1992 semester, decisions needed to
be made quickly.

THE CHALLENGE

on Friday, December 13, 1991, the ASU Provost approved
the acquisition of a telecounsel1ng/recru1t1ng software
system. In order to have a positive impact on Fall 1992
enrollment, an installation target date of January 24, 1992
was established.

The Undergraduate Admissions office was selected as the
installation site and the Director of Undergraduate
Admissions was identified as the overall project leader.
Spe01flc responsibilities of the Undergraduate Admissions
office included entering into a contract with an outside
vendor for a telecounseling/recruiting system, identifying,
implementing and coordinating marketing and recruitment
strategies, and overall accountability of the success of the
project.

The Student Information Systems (SIS) office, a
distributed computing support group within the division of
Student Affairs, was given the responsibility of purchasing,
testing, and installing all of the required hardware and
software and coordinating the voice and data communications
requirements - within the twenty-six working days before the
target installation date.

THE VENDOR AND THE SYSTEM

Noel/lLevitz Centers for Institutional Effectiveness and
Innovation Inc., an Iowa based educational consulting firm,
was selected as the vendor. Noel/Leyltz markets A
telecounseling system called DIALOGUE DIALOGUE = is a
telephone communications system that enablts personalized
communications and promotes relationship building with
prospective students. Designed to run on a local area
network (LAN) using the Novell 3.11 operating system, the
system will initiate, maintain, track and report on
prospecting activities throughout the full recruiting cycle.
The system was developed using Clarion 2.1 as the RDBMS. The
installation is customized by Noel/Levitz to address the
unigque needs of each university.

THE LAN

Selection of the Undergraduate Admissions office as the
site for the installation of the system meant acquiring and
installing a new LAN. Existing workspace was converted to
accommodate the new LAN. At ASU, the LAN is a subnet
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connected to the university's ethernet backbone.
Workstations are connected to the backbone through ethernet
twisted pair connections. This allows access to both the
LAN and the university's VM and MVS mainframe computers.

A dial-in facility, using CloseUp Remote 3.0
communications software, is used by Noel/Levitz personnel in
Iowa to identify and resclve problems with the system. The
dial-in facility is also available to SIS support staff to
identify and resolve problems with the LAN.

The fileserver is an Everex 486/33 20.8 MIPS server
with 16MB RAM and two duplexed 676MB SCSI drives. The.
workstations are HAL-2001 386/25 CPUs with 4MB RAM and 40MB
hard disks. Each workstation has a VGA color monitor and
one 1.44MB 3.5 floppy drive. One workstation was
designated as the telecounseling supervisor's workstation.
The supervisor's workstation has an 80MB hard disk, 8MB RAM,
a 2400 baud internal modem, and a 2GB tape backup unit
attached.

A total of twenty workstations were purchased,
replacing twenty 3270 terminals in the Undergraduate
Admissions office. Eight existing workstations were
upgraded to permit network access. Twenty~six of the
vorkstations are located in the Undergraduate Admissions
office. Two of the new workstations were located in the
$tudent Financial Assistance office and the Residential Life
office, respectively, and configured to permit access to the
new systen.

As part of disaster recovery planning for the
Admissions' fileserver, upgrades wer~ acquired for the
existing LAN in the SIS office. The SIS server functions
as a backup to the Admissions' server. One benefit of
having ethernet twicted pair connections is the SIS server
does not have to be physically relocated to the
Undergraduate Admissions office in the event of a system
failure. A batch file on each of the workstations will re-
direct access to the SIS server in the event of a system
failure in Admissions.

For a summary of the hardware and software installed,
reference Attachments A and B.

THE DATA

The data %“he telecounseling/recruiting system uses
comes from several sources. One source is external testing
agencies such as ACT and SAT. When a student takes the ACT
and/or SAT test, they are given the opportunity to have
their scores and other demographic data sent to post-




secondary schools of their choice. ASU receives the
prospective student information on tapes that are
subsequently read into MVS, downloaded via the TCP/IP FTP
facility to the server, and a conversion program loads the
data into the systen.

pnother source of data for the system comes from ASU's
FOCUS databases. The FOCUS databases contain extracted
student information from the student information system
production database. There are three FOCUS databases:
student Records, Financial Aid and Residential Life, which
are primarily used for end user reporting. New student
data from these three databasvs are also downloaded via the
TCP/IP FTP facility to the telecounseling/recruiting system.
Future informatior on financial aid status will be
transmitted electronically from the Department of Education
to a LAN server in the Financial Assistance office and
subsequently downloaded from the financial aid server to the
Admissions' server.

Information on prggpective students is also entered
manually into DIALOGUE  as a result of student inquiries to
the Undergraduate Admissions office through mail and
telerhone requests and through programs such as school
visits and college nights.

THE SCHEDULE OF EVENTS

As mentioned previously, once the decision to purchase
the system had been made, the SIS office had twenty-six
working days to install the LAN and communications
equipment. What follows is a schedule of significant
events, including those twenty-six days, noting certain
surprises encountered along the way.

November 12, 1991 Noel/Levitz arrives on campus, conducts
interviews with sexgral departments and
demos the DIALOGUE system.

November 20, 1991 ASU receives Noel/Levitz written
proposal for "Activating Enrollment
Potential".

November 28, 1991 Happy Thanksgiving!

December 2, 1951 SIS submits a budget outlining the costs
of a twenty node local area network.

December 13, 1991 The Senior Vice President and Pr%vost
approves acquisition of DIALOGUE .
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December

December

December

December

January

January

January

January

January

January

January

20,

23,

25,

31,

1,

13,

ls,

17,

18,

19'

1991

1991

1991

1991

1992

1992

1992

1992

1992

1992

1992

Orders for all hardware and software
purchases processed on CUFS, the
university's financial systen.

Orders for twenty-eight ethernet
connections, ten new phone lines,
eighteen digital phone sets, twenty-two
head sets processed on CUFS.

Merry Christmas!

Request to the Physical Plant Department
for the installation of two variable air
volume control units. (This was an
unanticipated expenditure resulting from
the decision to locate the server in a
closet which did not have sufficient
cooling capacity).

Happy New Year!

Request to the Electric Shop to install
an electric outlet in the server closet.
(This was another unanticipated
expenditure resulting from the decision
to locate the server in a closet.)

Spring semester begins!

All hardware and software delivered to
the SIS office. Variable air volume
controls, electric outlet, Ethernet
connections, and phone installations
completed.

All hardware (20 workstations) checked,
ethernet boards, workstations, and LAN
server installed in the Undergraduate
Admissions office.

All software (operating systems,
communications, batch files) installed
on workstations in Undergraduate
Admissions office.

Access to VM and MVS systems from 20
workstations tested after 6:00 P.M.
(Access testing to the VM and MVS
systems had to be done after 6:00 P.M on
Sunday because hardware maintenance was
scheduled for these systems from 9:00
P.M. Friday the 17th to 6:00 P.M. Sunday




the 19th. This was an unanticipated
scheduling conflict.)

January 20, 1992 Hardware and software installation
complete.

Happy Martin Luther King Day!
January 24, 1992 Target date for system installation.

January 28, 1992 Noel/lLevitz installs DIALOGUE" software
s on server.

January 29, 1992 First phone call made using DIALOGUE".

POST~IMPLEMENTATION

Oonce the first phone call to a prospective student was
made on January 29, 1992, the system became an integral part
of the daily activities of the Undergraduate Admissions
office staff. The impact to the department was enormous.

One staff line was reassigned to Undergraduate
‘missions from another Student Affairs department to cover
the need for a telecounseling supervisor. But, no other new
full-time staff were hired to manage or support the system.
Existing staff took on additional responsibilities and/or

acquired totally new job functions.

At an assessment and planning session held six months
after the implementation, the impact on the Undergraduate
Admissions office activities were identified and categorized
into seven major functional areas. As the activities were
formally identified, the impact of the system on the
department became obvious, along with the realization that
many of the activities overlapped among the functional
areas. Each area involved every one of the staff to some
extent.

The functional areas identified were:

Management
Recruiting

Data Entry
Technical Support
Telecounseling
Mail Room
Training

Management. Management found that they were spending a
hefty portion of their time in meetings specifically related
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to the system. These meetings included weekly internal
meetings with admissions staff, meetings with the vendor to
develop recruiting plans, meetings with the vendor to define
refinements to the system to customize it to ASU's needs,
meetings to promote and gain support of the project from
other departments within the university, and meetings with
the upper administration to report on progress being made.

Management also reorganized the staff by formally
assigning system responsibilities to existing staff and re-
assigning several responsibilities to other staff. New
reporting relationships were established, but for the most
part, the old reporting relationships continued to be in
effect, which led to some confusion - depending upon the
assignment, staff might report to someone other than their
official supervisor. Sometimes it was unclear what should
be reported to whom.

Because the telecounseling/recruiting system was
ushering in a new era of student recruiting, publications
needed to be re-thought and re-written. Scripts needed by
the telecounselors had to be developed. Literature about
the academic programs at ASU needed to be accumulated and
prepared for distribution as Undergraduate Admissions
assumed responsibility for a mail room which would send out
any information requested by a prospective student.
"Individualized" correspcndence to follow up on phone calls
had to be developed. Management was heavily involved in
each of these activities.

Recruiting. Recruiting activities of the Undergraduate
Admissions office increased drastically. Prior to the
advent of the telecounseling/recruiting system, the
admissions recruitment function was carried out by staff who
made individual visits to in-state high schools and
community colleges, hosted special on campus events, and
were available to meet with students and parents who came to
visit campus. Out-of-state recruitment was limited to
occasional college fairs, trips which combined staff
attendance at professional conferences with short recruiting
stops at local institutions, and representation by out-of-
state ASU alumni and current students at hometown events.

Once the system was operational, the Undergraduate
Admissions office found themselves with twenty additional
part-time student employees who had the capability of
generating hundreds of prospective student contacts per
night. In most cases each of these contacts produced a
follow up activity - either a system generated letter with
accompanying requested information, a referral to another
department or admissions counselor, and/or a follow up phone
call.
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In addition to the general increase in recruitment
activity, the recruitment function also collaborated on the
design and content of the revised publications, the
departmental literature, and participated in publicizing the
recruitment efforts to other university departments.

pata Entry. The data entry function existed in the
Undergraduate Admissions office, but (with regard to
recruitment) had been done on a stand alone PC using an
admissions developed dBase III+ application. Prior to the
implementation of the new system, basically only the name
and address of prospective students was being enterea in
order to produce mailing labels. The new systen
dramatically increased the amount of data being collected
and input for each student and also required the data entry
personnel to make some subjective decisions.

Also, before the new system, inquiries for information
about the university received by phone or incoming mail only
required the admissions staff to write down the name and
address. Now they not only had to learn how to use the new
system, but they also had to start requesting more
information from the prospective student. Datg entry
manuals had to be developed and staff slowly converted to
the new method.

Technical Support. The functional area noticeably
experiencing the biggest change as a result of the new
system was technical support. Prior to the advent of
DIALOGUE =, technical support in Undergraduate Admissions
was minimal and non-formalized. When the department had a
problem with their hardware or software, they contacted the
appropriate on campus agency for assistance. In order to
enhance their local support, they had recently reclassified
an existing position to provide departmental computing
support, with the specific goal of developing a new student
orientation application. This new position had been filled
onily a snprt time before the decision was made to acquire
DIALOGUE .

The new computing support staff member suddenly found
his time being consumed by a project that had not even been
on the agenda at the time of his hire. Not only was he
supporting the daily computing activities that previously
existed, he was also thrust into learning the intricacies of
a new system and assuming the responsibilities of LAN
administrator.

Getting new users set up on the network, providing
requested reports from the new system, interfacing with

Noel/Levitz personnel to resolve system problems and
coordinate changes, developing procedures and automating
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processes to smooth the daily routine soon became a full-
time job. To relieve some of the responsibility from this
position, the SIS office was asked to devote a staff member
50% time to assist Undergraduate Admissions with technical
support. Undergraduate Admissions is currently in the
process of hiring a full-time programmer to permanently
assist in the technical support area.

Telecounseling. This functional area was non-existent
prior to DIALOGUE . Telecounseling affected every other
functional area. The telecounseling function is primarily
supported by part-time student employees who work from 3:00
P.M. to 9:00 P.M, sunday through Thursday and are supervised
by a full-time Admissions staff person.

Due to attrition of the part-time student
telecounseling staff, keeping a well-trained, fully staffed
telecounseling team required constant attention from
management. Scripts used by the telecounselors needed to be
frequently updated due to changes at the university and the
implementation of new calling projects. The telecounselors
performed data entry into the system which generated
additional output for the muil room and more follow up from
the full-time recruiting staff. Technical support was
constantly required to provide needed telecounseling project
reports and to respond to system problems.

Management was involved with developing telecounseling
calling projects. The special projects included: calling
admitted students to promote orientation programs; calling
admitted students to encourage interest in on campus
housing; contacting potential scholarship candidates:
reminding students of fee payment deadlines; and, surveying
students who indicated that they had selected another
institution. Other ongoing projects included: calls based
on ACT/SAT scores, direct mail follow up; contacts to
qualify the students' interest in ASU; and, the daily follow
up calls to previous mailings and calls.

Mail Room. Undergraduate Admissions has always been
inundated with incoming mail from prospective students
requesting information about the university. Prior to the
new system, Undergraduate Admissions had no way of verifying
when (or if) the requested information was sent to students,
nor did Undergraduate Admissions send personalize
correspondence except in special cases. DIALOGUE gave
them the opportunity to not only generate a letter for every
student requesting information, but also to include specific
inserts based on the student's individual needs.

In order for the mailings to be coordinated and
smoothly processed each day, Undergraduate Admissions had to
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establish a separate mail room where every available insert
and mailing piece could be sorted, stocked and stufted in
with the letters as required. Staff needed to be trained in
interpreting the "packing lists" produced by the system and
found themselves standing at a counter "stuffing" packets
for several hours each day. Staff also had to be attentive
to the inventory on hand and alert the appropriate
department when supplies were running low.

Printing all of the correspondence soon became an
issue. Between 500 and 1500 letters were being produced
daily. Additional functionality of the new system was not
activated due to concern that the existing department
printing facilities would not be able to efficiently handle
the increased printing requirements. Therefore,
Undergraduate Admissions has not been able to utilize somne
of the features available in the system.

Training. The training function began by primarily
concentrating on the telecounseling staff, but eventually
spread to everyone in the Undergraduate Admissions office.
With more than fifty full-time staff needing to be trained,
some at the data entry level, some at the telecounseling
level, some with respect to report writing, and some in more
technical areas, training became a big project for the
department. The department not only did the training, but
they also had to prepare the training manuals. Since the
system is still going through a period of change,
Undergraduate Admissions' internal documentation is
continuously needing to be updated and staff re-educated on
the changes.

ASSESSMENT

The immediate goal established for the Undergraduate
Admissions office was to increase enrollment of out-of-state
new freshmen by 200 students. Out-of-state enrollment of
new freshmen for the Fall 1992 semester increased by 244.
The degree to which the new system contributed to the
achievement of this goal has not yet been determined. The
Undergraduate Admissions office is *in the process of
verifying a connection between those students who enrolled
and whether or not they were contacted by a telecounselor.
This assessment will be ongoing and the lessons learned
during this first year will be applied to the recruitment
efforts for Fall 1993.

In retrospect, several factors contributed to the
success of this project. First, senior management's

initiation and support of this project was visible and
apparent to all. Getting things done gquickly in a large
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bureaucracy like ASU is often very difficult. Having the
unequivocal support of senior administration greatly
facilitates movement through the bureaucratic maze.

Second, the ability of the Undergraduate Admissions
office and the Student Information Systems office to
coordinate with outside vendors, internal service agencies
and academic departments is not something that happens
overnight. It depends on prior relationships and networking
- knowing who to talk to and how to get the job done.

Third, the ability to install a strategic system in the
very short period of time was greatly facilitated by the use
of PC and LAN technology. It is unlikely that a mainfrﬁpe
application, even a packaged application like DIALOGUE ',
could have been implemented in less than twenty-six days.

Finally, the willingness of th= Undergraduate
Admissions staff to accept the challenge and quickly adapt
to the enormous change in their routine was essential for
this project to succeed. The Undergraduate Admissions staff
took the brunt of this "culture shock" and deported

themselves in a manner that was above and beyond the call of
duty.

Telecounseling is a powerful tool. In addition to
being used to recruit students, it can also be used to
conduct surveys to identify changes in perceptions and
attitudes of students. This information will assist
administrators in their efforts to personalize the
university experience and respond to changing demands.

NOTES:

' Focus is a fourth generation language and database
management system (4GL/DBMS) and is a registered trademark
of Information Builders, Inc.
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ATTACHMENT A

HARDWARE

FILESERVER: (1 unit)
. Everex Stop 486/33 EISA
16 MB RAM
(2) 676 MB SCSI drives
Monochrome card and monitor
1.44 MB 3.5 floppy drive
NE2000 twisted pair 16 bit NIC
American Power Conversion Smart UPS 90C

e & o & o o

SUPERVISOR'S WORKSTATION: (1 unit)

HAL-2001 386/25mhz

8 MB RAM

80 MB hard disk

Orchid VGA card

VGA color monitor

1.44 MB 3.5 floppy drive

Internal 2400 beud modem

HP 5400 DAT 2GB tape backup unit
3C503 twisted pair 8 bit NIC

e & & 6 & ¢ & o o

TELECOUNSELOR WORKSTATIONS: (19 units)
. HAL-2001 386/25mhz

4 MB RAM

40 MB hard disk

Orchid VGA card

1.44 MB 3.5 floppy drive

3CE03 twisted pair 8 bit NIC

e o & o o

UNDERGRADUATE ADMISSIONS EXISTING WORKSTATION UPGRADES: (6 units)

. Forte/lrma boards
. Memory upgrades to 4 MB RAM
. 3C503 twisted pair 8 bit NIC

SIS FILESERVER UPGRADES:
. American Power Conversion Smart UPS 900

. HP 6400 DAT 2GB tape backup unit
. Memory upgrade to 16 M3 RAM
. 676 MB SCSI drive
. 345 MB SCSl drive
PRINTERS:
. Okidata 393 Plus
. (2) HP lll LaserJet
5
<)
Q
ERIC — 14—




ATTACHMENT B

ey T

SOFTWARE

COMMUNICATIONS:
NCSA (TCP/IP for FTP and Telnet)
Forte (PC789)/irma (E78)
CloseUp Remote 3.0

DATABASE MANAGEMENT SYSTEM (DBMS):
Clarion 2.1

OPERATING SYSTEMS:

DOS 5.0

Novell 3.11
Gul:

Windows 3.1
UPS:

Powerchute Plus 3.1.4

TAPE BACKUP:

Syplus 1.21
PRINTING:

Lanspool 3.0
WORDPROCESSING:

WordPerfoct 5.1

«
Q & 1
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MANDATORY ADVISING COMPUTER SYSTEM
(MACS)

A WAY TO-.IMPROVE COMMUNICATIONS
AND
INTERFACE ADVISING WITH REGISTRATION

Linda Burns
Applications Systems Analyst, Principal
Arizona State University
Computing Services
Tempe, AZ 85287-~0101
(602) 965-4851
KALSBQ@ASUACAD,BITNET

Arizona State University Dbelieves effective acadenic
advisement is an essential aspect of the student's educational
experience. In the spring of 1990, a Mandatory Advising Task Force
was organized to assist faculty and staff in meeting their
commitment to quality academic advising.

Under the direction of Dr. Kathleen Church, Assistant Vice
President for Academic Programs, the Mandatory Advising Computer
System (MACS) Project Team was formed to develop an on-line,
in-house advising system. The system was to assist advisors track
a student's advising and academic history, while providing an
electronic advising signoff that could be used by the registration
processing.

The Project Team consisted of representatives from each of the
colleges, the Registrar's Office, the University Academic Advising
Center, and the Intercollegiate Athletic office. Once the
similarities and differences among all of the advising areas were
identified, the MACS Project Team was commissioned to develop an
on~line advising system that would meet the following objectives:

* Permit each college to control which of its students must
be advised prior to registration;

* Provide a uniform format for recording advising sessions;

* Provide a way to record course-related overrides;

* Enforce the advising requirements and the advisor's
recommendations during all types of registration: batch
registration, on-line registration, and Touch-Tone

telephone registration (In-Touch): and

* Control who issues signoffs and overrides.

a
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MACS

In February 1991, MACS was brought on-line to be plloted for
Fall 1991 registration by the College of Business
Administration and the College of Education. Four additional
colleges began using MACS in the next semester and the
remaining advising areas Jjoined the dgroup for Fall 1992
registration.

WHO USES MACS?

Colleges use MACS to define groups of students who must be
advised prior to registration.

Advisors use MACS to issue advising signoffs and record course
recommendations.

Faculty members use MACS to issue coursc-related overrides.

WHY USE MACS?

By using MACS to define groups of students who need to be
advised, colleges ensure students are identified and notified
of the advxslng requirement. Students who are required to be
advised cannot register for classes until the advising signoff
is issued through MACS. This ensures University and college-
related advising policies are enforced.

By entering course recommendaticns, advisors document the
advising sessions and leave an on-line record that can be
viewed by other advisors immediately or in the following
semesters. Advisors can choose to enforce course
recommendations and control the courses in which a student
may enroll for a given semester.

Issuing overrides through MACS reduces the paper flow and
permits students to register for classes through In-Touch.
Using MACS in combination with In-Touch reduces the need for
the student to come to campus for class registration.

HOW DOES MACS HELP THE ADVISOR?

was designed to offer the following features:

Provide a history of past advising sessions, which can be
viewed on-line at any tine.

24
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* Permit advisors to enter notes on-line that can be viewed by
other advisors or can serve as reminders for future advising
sessions.

* Provide a summary of the student's admission profile. This

snapshot is particularly important when working with freshmen.

* Summarize semester and cumulative GPA's. Probation status and
academic performance trends can be viewed at a glance.

* List the courses a student has enrolled in for each semester
at ASU, along with the grade.

* Highlight athletes and Honors College students.

* Identify professional program status.

WHAT IS THE ADVANTAGE TO ENTERING OVERRIDES ON MACS?

MACS can be used to issue course-related overrides; such as,
course restrictions, time conflicts, and capacity limits.

* Overrides lissued through MACS can be used by all three types
of registration to enroll a student in a class.

* An expiration date can be entered for each override issued,
thereby giving the college contrel over the length of time in
which the student may use the override.

* MACS maintains a complete history of overrides issued and used
by the s%udent for each semester. It also provides a list of
overrides the student needed but did not have when the course
was requested.

HOW SECURE IS MACS?

Each advising area has a security administrator who controls
update access to MACS. The security administrator determines who
may issue advising signoffs for its students and course-related
overrides for its courses. These security profiles are built
on-line and go into effect immediately.

* Advisors from one college may not issue signoffs for students
from another college unless the security administrator
has granted permission through an on-line authorization
screen.
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* Each college may limit override authorization to specific
types of overrides, departments, or campuses.

* Once the semester ends, advising signoffs and course overrides
for the semester cannot be altered. They become a permanent
part of the student's record.

WHAT IMPACT DOES MACS HAVE ON THE STUDENTS?

Students identified as "mandatory advisees" may not register
for classes until an advisor has issued a signoff {through MACS.
This ensures that the student receives direction prior to class
scheduling.

* Students who have the MACS signoff may register for classes
using batch registration, un-line reglstratlon, or In-Touch.
This provides the students with options to accommodate their
already busy schedules.

* Students who receive course-related overrides issued through
MACS do not have to carry a piece of paper to the Registrar's
Site to schedule a class. These students may now pick up a
phone and schedule these classes at their convenience.

STATISTICS

Fall 1992 registration was the first semestevr in which all of
the advising units used MACS. Of the approximately 44,000 students
enrolled in classes for that Fall, over 15,000 students were
advised through MACS prior to scheduling classes.

Over 9,000 course-related overrides were issued through MACS
and used by students to schedule classes they were not originally
able to obtain.

OPERATING ENVIRONMENT

Hardware: IBM ?090-500E. The mainframe has 128 megabytes of main
memory and 128 megabytes of expanded storage. It is
logically partitioned into multiple systems via PR/SM.
The Administrative partition has 40 megabytes of
expanded storage.

Software: IDMS Database management system




ADS/0 Programming language used to
develop MACS on-line screens

COBOL/COBOL II Programming language used to develop
batch extract programs and on-line
subroutines

EASYTRIEVE PLUS Programming language used to develop

IDMS-DC TP monitor used with COBOL II for

online registration

¢
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Automating the Housing Process
at
Florida State University

Danny R. Hawkins Brian Buckner
Assistant Director Coordinator of Housing Systems
Administrative Information Systems Administrative Information Systems
Florida State University Florida State Universit
008 Westcott Building (R-24) 108 Diffenbaugh Buildin -18)
Tallahassee, Florida 32306 Tallahassee, Florida 32306
(504) 644-2840 (904) 644-2495

The University Setting

“The Florida State University (FSU) is located in the gently rolling hills of Northern
Florida, half-way between the southern border of Georgia and the Gulf of Mexico, in
Tallahassee, the capital city of Florida. Tallahassee is not only Florida’s capital, but one
of its oldest and fastest growing cities, with a population in excess of 175,000. More than
100 state and federal agencies furnish our students with opportunities for internships,
research, and work-study programs matching all areas of academic interest. In addition,
Tallahassee affords a rich offering of social, culturali and recreational activities, making it
an excellent place in which to live, study, and grow.

FSU is one of nine universities of the State University System of Florida. It was
established as the Seminary West of the Suwannee by an act of the Florida Legislature in
1851 and first offered instruction at the Fos_:tsecondary level in 1857. Its Tallahassee
campus has been the site of an institution of higher education longer than any other site in
the state. In 1905, the Buckman Act reorganized higher education in the state and
designated the Tallahassee school as the Florida Female College. in 1909, it was renamed
Florida State College for Women. In 1947, the school returned to co-educational status,
and the name was changed to The Florida State Universitlg. It has grown from an
enrollment of 2,583 in 1946 to an enrollment of 28,512 in the Fall Semester 1992.2

An Evolution of Administrative Systems

Prior to 1985, information systems at Florida State were managed by the independent
%rogramming staffs of Academic Data Systems, the University Controller, the offices of
usiness Services and Budget and Analysis, and the Division of Student Affairs. Each of
these units had been developing and supporting various con(aiputer applications for many
ears. Some units had made major advances with systems and technology, others had not.
hile the separate units coordinated projects when there was a_major need or an overlap
of responsibilities, each unit developed systems pretty much independently and for the
specific and individual ncc': of their users. As a consequence, there was much
redundancy of data, as well as effort, and very little integration between the various
administrative systems.




Realizing the need for better integrated and more consistent data, and especially a
more coordinated and comprehensive view of application design and deveiopment, the
UniversnY Provost combined all of these units into Administrative Information Systems
(AIS) in 1985. Prior to this, support for designing and writing a new Housing System had
been lost in a maze of "bickering" about resource allocation and project fpnontles, and the
entire application was supported by only .3 FTE. However, as part of the consolidation
of IS staffs, the Housing Office and Division of Student Affairs committed additional
resources, and AIS and the Housing Office launched a major system develop effort.

Resident Housing at FSU

FSU has approximately 4000 undergraduate students living in 12 residential facilities
ranging in capacity from 134 to 574 students, and another 1000 graduate students living in
university apartments. [Each year, the Housing Office distributes nearly 12,
applications, of which almost 8 are returned and processed. Students have available a
wide variety of campus living accommodations, options, and preferences, such as 12 on
campus dofmitories, 8 room types, 6 special programs, 5 visitation options, and ma§
choose up to 3 roommates. Additionally, 4 different payment methods are offered and 1
1f)os31ble rental rates based on the type of room and building assigned.3 All housing rental

ees are established by The Florida State University and are subject to approval by the
Board of Regents. University Housing is a self-supporting auxiliary and rental rates must
reflect operating costs.4

Doing Things the "Hard Way"

When AIS was established in 1985, Florida State was still essentially performing the
resident housing process manually. Two online computer files were available and
ﬁngmcial data such as charges and payments were maintained in a revolving keypunch card
cabinet.

The Housing Data Base: Once a week, as students were admitted to the university, the
Admissions File was referenced to produce labels to mail these students housing
application and information packets. As completed housing applications were returned to
the Housing Office, they were data-entered into the "Housing Data Base" (actually a
keyed-sequential VSAM file). This file was primarily used for rudimentary reporting and
to easily view a{_)pllcant data online. It was not integrated with other university systems or
other housing functions. It contained redundant data which was also stored on the
Admissions File and the Student Data Base, and keeping the housing data in sync with
these files required manual notification between offices or by students. Therefore, the
"kllpltj)?ing Data Base" usually contained obsolete and inaccurate data and was not very
reliable.

The Room Assignment Process: The other online computer file was essentially the
“Room Assignments File" and included dormitory names (cryptic abbreviations), room
numbers of all available rooms, and social security numbers and names of students
assigned to each room (see sample screen on next page). Prior to 1990, determining an
assignment was completely a manual process. All 8, applications were laid on desks
and sorted by first-hall choice. Once this first step was completed, another sort was done
based on athcatlon date and priority number. The matching of roommates and desired
room types followed. Once a hall was filled, remammﬁ students were resorted using their
second-hall choice, and the whole process repeated. After all twelve dorms were filled,
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the social security numbers, U-boxes (campus mail boxes) and room rates of each student
were updated to the Room Assignments File. During this manual processing time,
responses to student inquires were slow or non-existent because the Housing staff could
not determine where, in the over 4,000 rooms, a student was assigned, or even if the
student had an assignment.® Needless to say, this was a very laborious and
time-consuming process, taking 3 employees approximately 3 months to complete.

=== gample Screen (0id System)

HOUSING ROOM ASSIGNMENTS

BLDG ROOM  SOC SEC NUM  STUDENT NAME UBOX RATE
CANT  112A 123456789 SEMINOLE GOOD 1234 425.00
DEVI  106A 299123000 CONFERENCE ACC 1256 375.50

LAND 234 129076459 GATOR BAD BOY 2390  450.00
" * " " * "

» L w & w w

Processing Charges and Payments; After the Room Assignments File was built each term,
a batch job was processed punching an IBM card which contained each student’s SSN,
name, room location, charge type, and room charge. These cards were then interpreted
on an old IBM 529 Interpreter (yes, the kind requiring a wired board), sorted by student
SSN, and merged on an IBM 0%5 Collator (again, the kind requiring a board) with other
outstanding charges. This combined "Charges File" was placed in file drawers in the
Cashier’s Office, and each time a charge was paid by a student, the "charge card" was
manually pulled and the amount of the payment written on the card. At the end of each
day, a keypunch operator would punch the amount of the payment in the card, and the
cards were sorted and a proof listing produced on the computer. Corrections were made
to the cards and additional proof listings produced until the “cards" balanced with the cash
drawer. As each days business was balanced, the reports were kept and the cards collated
to produce an end-of-month file and reports. As you can probably guess, cards and
reports would get lost or destroyed, and reconciling was a continuous nightmare,
Auditors didn’t particularly like the process either, and on several occasions recommended
that the process be automated. It was these less-tftan—favorable audits that eventually were
the catalyst to getting the system rewritten.

A Housing System for the 90s

Like the old system, the new Housing System revolves around three subsystems and
files: (1) housing applications and information are still mailed to admitted students and
application data is entered into the system; (2) room assignments are now processed via
an automated process; and (3) charges are automatically computed and payments
processed online and realtime. Additionally, the new system automates many other
processes, provides more timely and accurate information, and integrates with other
university files such as Admissions, Student Data Base, and Accounts Receivable.

University Master Menu: One major enhancement to the Housing System is its inclusion
in the University Master Menu and AIS Security systems. The Master Menu provides a
consistent and reliable method for terminal users to enter online administrative
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a{)plications. AIS Security controls User access to specifically authorized screens and data
elements. All of FSU’s administrative applications will eventually use the Master Menu
System, but it has become apparent that many of our users (we like to call them "Power

sers") gl)refer to rapidly move from screen to screen without having to navigate through
menus. In order to make our applications more flexible for these users, we are current
piloting a General Transfer System which will allow the entry of a transfer code on eac
screen and automatically move to the desired system and screen. (Of course, one must
have security clearance defined in the AIS Security System to make such a transfer.)

Another feature of the Master Menu System our users like is the News displa
bulletin. This feature will eventually exist on the master menus of all systems and provide
users a method to flash notices and information much easier and quicker than sending
E-mail, memos, or making phone calls. When using the University Master Menu to move
to the Housing System, one enters selection "B’ to receive the Housing Master Menu as
seen on page J.

== University Master Menu

FSU ADMINISTRATIVE INFORMATION SYSTEMS
APPLICATIONS MASTER MENU

DEPT SECURITY COORDINATOR: 4 44444+ A1 S N E W S +tdbddy —+
NAME : RAY WESTER
PHONE: 644-2495 WELCOME TO THE FLORIDA STATE UNIVERSITY
MASTER MENU SYSTEM
A - STUDENT ACADEMIC
B - STUDENT AFFAIRS dededdedk dededek ke
C - STUDENT FINANCIAL *k %* ok *k
D - FINANCIAL AID dede ok *%
E - PERSONNEL/PAYROLL dek dededed *k ke
F - AUXILIARY SYSTEMS . *k %* ok doke
G - FIN/ACCOUNTING dededede ke dedededkdk
H - ADDRESSES
I - UNIVERSITY SUPPORT * dek Fedededek dok dedede Nk dedede ke
kk  kk kk kk ke ok *k
X - EXIT MENU * k kk kk *k ok *kkk fk
2 - EXIT MENU WITH LOGOFF kk ok ok kK dk ek *k dek ke
kk  kk kk *k ok ok *k
ENTER LETTER OF SELECTION: ? sk * dedededede dedededekd  dededededed dedede ke

+ +
+ +

PF1: LIST OF APPLICATIONS PF2 OR PA2: EXIT

Housing Master Menu: This menu is the gateway to all Housing files and online
functions. From it one may select any of the major subsystems (Student, Assignment, or
Fiscal), update their user access password, and broadcast news (if authorized) to all users
of the Housing System.
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Housing Master Menu
THE FLORIDA STATE UNIVERSITY DATE: 12/10/92
HOUSING MASTER MENU

LR e bttt ] HOUSTIN G NEWS R Rhhhh
A - STUDENT INFORMATICN * *
B - ASSIGNMENT INFORMATION * WELCOME *
C - FiSCAL INFORMATION * *
* TO0 THE NEW *
P - UPDATE PASSWORD * *
* UNIVERSITY HOUSING *
U - UPDATE NEWS * *
- MEN U} *
* *
¥ cececerececccccvwacncecaceccecarnanansananna *
* *
* DETAILED MENUS EXIST FOR OPTIONS A -> C. *
SELECTION: ? * THESE MENUS, HOWEVER, ARE CONTROLLED VIA *
* THE AIS SECURITY SYSTEM. TO OBTAIN *
PASSWORD: 727272777 * AUTHORIZATION TO VIEW THESE MENUS, *
NEW PASSWORD: 7?2?7777 * CONTACT KEN NIELSEN AT 644-8857. *
VERIFY NEW PASSWORD: ?7?777?7 * *

MESSAGE: ENTER THE LETTER OF THE DESIRED SELECTION AND PRESS ENTER.

PRESS: PF1=HELP, PF2=Al1S MENU, PF3=SA MENU, PF5=NAME BROWSE.

The Student Information Subsystem: Accessed via menu selection 'A’ from the Housing
Master Menu, this screen provides an opportunity to input, update, cancel, and reinstate
housing apé)licatlons; view application information; review a student’s housing activity
history; and update information such as student name, SSN, and permanent address. As
can be seen, several functions are available. For instance, selection SA’ presents the
Student Information Inquiry screen.

=== Student Information Subsystem Menu
THE FLORIDA STATE UNIVERSITY DATE: 12/10/92
HOUSING STUDENT INFORMATION MENU

APPLICATIONS: STUDENT INFO: CHANGE FUNCTIONS:

AA - ADD SA - INQUIRY/UPDATE CA - NAME

AB - INQUIRY/UPDATE SB - HISTORY CB - SSN

AC - CANCEL (N/A) CC - PERMANENT ADDRESS

AD - REINSTATE (N/A)

SELECTION: ?? SSN: ?7? 2?7 7?7? NAME: 2?27772222222272272222271277
TERM: ? YEAR: ?7

MESLAGE: ENTER THE LETTER OF THE DESIRED SELECTION AND PRESS ENTER.

PRESS: PFi=HELP, PF2=A1S MENU, PF3=HSG MENU, PF5=NAME BROWSE.

O
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Student In{:onngtion Inquiry: This is the basic information screen for students in
university housing. The student’s SSN is the primary key to the file and also links the
Housing ~System to other university files. For instance, name, birth date, sex, and
permanent address are retrieved from either the Admissions File, Student Data Base, or
Centralized Address File. The other data is entered by the Housing Office or retrieved
from other housing files such as the Room Assignments File. An interesting aid for
Housing staff is the ability of the system to display certain informational messages such as
ENROLLED IN HONORS.

Other data which is collected in_ the housing application and university admissions
grocess and which is available on six other screens includes: Handicap Information;
moking Preference; Music Practice; Special Housing Options such as Prepaid College
Honors, or Genesis; Visitation Preference; Air Conditioner Need; Preference Ranklr_llg of
Hall/Floor/Room, Roommate, and Room Type; Dormitory Choices; Room
Preferences; and Roommate Preferences. Thé History Screén (selection ’SB’ on ‘the
Student Information Subsystem Menu) ¥rovides a chronological history of each transaction
processed for each housing student. The CHANGE FUNCTIONS rovide a consistent
and easy manner to update names and addresses and change SSNs. These functions
actually link to, and update, other university files in order to keep files in sync and
eliminate the need for redundant data.

Student Information Inquiry
STUDENT INFORMATION - INQUIRY

SSN: 589 99 9999 NAME: SEMINOLE GOOD GUY
BIRTHDATE: 06 30 74 PRIVACY: N PERMANENT ADDRESS:
499 WALKER AVE
SEX: M TYPE: S - STUDENT TALLAHASSEE FL 32399

( 904 ) 321-8977
ENROLLED IN HONORS

APPLICATION INFORMATION: REJECT: N
INITIAL APPL: TERM: 9 92 DATE: 07 07 92 PRIORITY: 3514
FALL/SPRING RENEW: TERM: 1 93 DATE: 11 29 %2 TYPE:
SUMMER RENEW: TERM: DATE: TYPE:
HOUSING ASSIGNMENT FOR 1/93: 0312 BROWARD HALL

U-BOX 66376

¢ 904 ) 853 - 1719

MESSAGE: INQUIRY COMPLETE - PRESS PF6 70 UPDATE OR PF9 TO DELETE.
PRESS: PF1=HELP, PF2=AI1S MENU, PF3=S1 MENU, PFA=HSG MENU, Pr5=NAME BROWSE .
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Room Assignments Subsystem: This subsystem provides eleven screens to perform four
basic functions: (1) add, change, or delete a student’s assignment online or to browse the
Room Assignment File; (2) update the Room Assignment File with new buildings and
rooms; (3) update room rates; and (4) updaie, activate, deactivate, and assign campus post
ogﬁge boxes. An example of the Room Assignment Browse screen follows at the bottom
of the page.

Room Assignments Subsystem Menu
THE FLORIDA STATE UNIVERSITY DATE: 12/10/92
HOUSING ROOM ASSIGNMENT MENU

ASSIGNMENTS: ROOMS/APTS : U-BOXES:
AA - BROWSE BA - ADD (N/A) UA - ADD
AB - INQUIRY BB - BROWSE UB - ACTIVATE
AC - MAKE ASSIGNMENTS = CHANGE INFORMATION - BROWSE

- REMOVE ASSIGNMENTS - DELETE - MAKE ASSIGNMENT

- UPDATE DATES BC - MAINTENANCE (N/A) - REMOVE ASSIGNMENT
AD - MOVE REQUESTS (N/A) BD - HISTORY {N/A) UC - STOP CANCELLATION
AE - CHECK IN (N/A) BE - STATISTICS (N/A) UD - DELETE
AF - IN HALL MOVES (N/A)
AG - NO SHOWS (N/A) ROOM RATES: SPECIAL FUNCTIONS:
AH - IKTENT TO VACATE (N/A) RA - ADD SA - ASSIGNMENT TERMS
Al - CHECK OUT (N/A) RB - BROWSE

- DELETE

- UPDATE AMOUNTS

SELECTION: ?? TERM: ? BLDG: ??7? ROOM: 7777
SSN: 777 772 7?7 NAME: 2272222727277 7772777?
U-BOX: 2?7?27

MESSAGE: ENTER THE LETTER OF THE DESIRED SELECTION AND PRESS ENTER.
PRESS: PF1=HELP, PF2=AIS MENU, PF3=HSG MENU, PFS=NAME BROWSE.

—== Room Assignments Browse

ASSIGNMENTS - BROWSE

TERM: 9 BLDG: LAND ROOM NUM: 0404 BED: B
BUILDING KEY  SOC SEC NUM STUDENT NAME TYPE SEX RATE PHONE  UBOX
9 LAND 0343 B 999-28-1922 SEMINOLE JOHN @ DBL M 899.00 853-2719 0423
9 LAND 0344 A 999-72-9003 SMITH MARY JANE DBL M 1040.00 853-3699 3202

9 LAND 0344 B 999-55-8644 COLLEGE JOE EDWARD DBL M 1040.00 853-36%99 0511
9 LAND 0345 A 999-36-4226 APPLETON CRABBY J DWB M 1195.00 853-1893 0184
9 LAND 0345 8 999-24-7738 HAWKINS DANNY R DWB M 1195.00 853-1893 0883
MESSAGE: PRESS PF7=PAGE UP, PF8=PAGE DOWN.

PRESS: PF1=HELP, PF2=A1S MENU, PF3=Al1 MENU, PF4=HSG MENU, PFS5=NAME BROWSE.
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Fiscal Ir‘z{ormation Subsystem: This subsystem provides thirteen screens to process and
display data related to charges, payments, and deferments. As can be seen from the
Housing Fiscal Menu, there are several different functions available to process Xayments.
Charges are generally generated automatically by procedures such as the Automated

ssignment or Late Fee Processes, but charges can be manually entered.

—— Fiscal Information Subsystem Menu
THE FLORIDA STATE UNIVERSITY DATE: 12/10/92
HOUSING FISCAL MENU

ADV PAYMENTS CHARGES: MONTHLY F/A DEFERMENTS:
AA - ADD CA - ADD FA - ADD
A8 - APPLY C8 - BROWSE F8 - ADJUST

- BACK OUT CC - ADJUST - BROWSE

- BROWSE - CANCEL - DELETE

- FORFEIT - CHANGE FLAGS - UPDATE

- REFUND - CHANGE DEFER CODE

- DELETE SPECIAL FUNCTIONS:

PAYMENTS: - REINSTATE SA - ADD TERMS
PA - ADD SB - BROWSE/UPDAYE TERMS
PB - BROWSE CHARGE CODES: SC - RECEIPT LOCK
PC - CHANGE PYMT CODE BA - ADD (M/A}

- CHANGE APPLY MM/YY BB - BROWSE (N/A)

- DELETE BC - UPDATE (N/A)

REINSTATE FORFEITS

SELECTION: ?7 SSN: 7?27 7?7 N NAME: 2227727727277
TERM: ? YEAR: 27

MESSAGE: ENTER THE LETTER OF THE DESIRED SELECTION AND PRESS ENTER.

PRESS: PF1=HELP, PF2=AIS MENU, PF3=HSG MENU, PF5=NAME BROMWSE.

—— Charges Browse

CHARGES - BROWSE
SSN: 999 05 8410 NAME: COLLEGE JOE MAJOR TERM/YEAR:
MODES: X - DETAIL INFORMATION COMPLETE BALANCE DUE: 1040.00

...............................................................................

M TERM CHG DATE  SEQ NUM CHG AMT BAL DUE PD AMT DESCRIPTION

9/92 08/16/92 HU 00318  1040.00 0.00 1040.00 DORM RENT
9/92 TERM  TOTALS: 1040.00 0.00 1040.00
1793 01/04/93  Hu 02521  1040.00 1040.00 0.00 DORM RENT
1793 TERM  TOTALS: 1040.00 1040.00 0.00

...............................................................................

MESSAGE: >>> END OF REQUESTED DATA! <<< PRESS PF7=PAGE UP, PF6=CHRG UPGATE.
PRESS: PF1=HELP, PF2=zAIS MENU, PF3=F[ MENU, PF4=HSG MENU, PF5=NAME BROWSE.
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——= Payments Browse
PAYMENTS - BROWSE

SSN: 999 05 8410 NAME: COLLEGE JOE MAJOR TERM/YEAR:

MODES: X ~ DETAIL INFORMATION

CHARGE PAID ORIG  TRNSFER PAID DIS
M TERM  DATE DATE RCPT RCPT BUDGET AMT  NUM DESCRIPTION
9/92 08/16/92 03,02/92 092062 722700062 225.00 01 DORM RENT
9/92 08/16/92 06/23/92 092175 722700062 815.00 01 DORM RENT
9/92 TERM TOTALS: 1040.00

MESSAGE: >>> END OF REQUESTED DATA} <<< PRESS PF7=PAGE UP, PF6=UPDT PAYMENTS.
PRESS: PF1=HELP, PF2=A1S MENU, PF3=F1 MENU, PF4=HSG MENU, PF5=NAME BROWSE.

Automating Housing Assignments

The most exciting new function available in the new Housing System is the
Automated Assignment Process. It consists of two components which are run in batch.
The first component is used to create the assignment order and the second is used to search
through dormitories looking for the assignment that best meets a given student’s needs and
preferences.

Creating the Assignment Order: The first step in creating the assignment order is to
determine if the student is in any Special Pr(égrams. This information is located on the
Housing Application, Admissions, and Student Data Base files. Special Programs
include: Honors and Scholars, Florida Pre-Paid College Plan, Genesis, and Transfer
Students. Each of these Special Programs are located in designated dorms and rooms.
This first step ensures a Special Programs student will be assigned a room in the proper
area.

The program next examines roommate requests. Each student may request up to
three roommates. In order to be assigned with requested roommates, all parties need to
request each other, and must agree that roommate preference is the highest priority
preference. The program also checks to see if all parties are in agreement conceminﬁ
visitation and air conditioning preferences. Roommate requests that do not properly matc
are printed on an error report and resolved by the Housing staff.

The final step includes sorting students in ezHJplicatior) date and priority number
sequence. The earlier an application is received, the higher the priority will be.
However, exceptions to this sequence are allowed. For instance, Honors students are
always assigned first, and roommates who request each other are sorted using the most
recent application date and lowest priority number.

Assigning Rooms: If a student requested a roommate, the program first determines if the
roommate has been assigned a room. If so, the student is immediately assigned to the
same room. If the roommate has not been assigned, the program finds the best possible
assignment using the process described in the following paragraph.
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To make the best possible assigniment, the program first looks at the student’s dorm
choice and determines if it meets the air conditioning preference. If not, the next dorm is
searched. If the air conditioning preference is matched, the program searches for rooms
with the desired room type. Once found, the program searches for a match on visitation
preference. Students are only assigned to a room if the dorm and floor inatches the
visitation preference.

Once a room is found mcetirég all the student’s preterences, the program checks to
see if the room is already assigned. If not, the assignment is made. Otherwise, more
checks are made to ensure the roommates are compatible. The roommate matchin
criteria includes questions about smoking preferences, wake up times, and study habits.
all criteria match, the student is assigned. If students are not completely compatible, the
rogram again begins the search for the best room assignment. If no other rooms are
ound in the desired dorm, partial com%atibility is checked. However, smoking
preferences must match. Smokers will not be assigned rooms with non-smokers. This
process is followed for each of a student’s four dorm choices. If no room is available in
any of the requested dorms, the program searches down a list of the most desired dorms
on campus. Again, an attempt is made to find the best possible assignment given a
student’s preferences and requests. Once the assignment is made, the student’s name,
SSN, move-in-date, move-out-date, U-box, and room rate are automatically updated to the
Room Assignment File and a transaction log record is generated to the History File.

The Automated Assignment Process has been a huge success for both students and
Housing Office staff. Students find out much sooner what their assignment is and who
their roommates are. The Housing staff doesn’t spend months manually assigning rooms
and are available to spend more time with students who have special problems.

Future Enhancements -

Most of FSU’s housing students are undergraduates and the new Housing System is
targeted primarily at them. Maintaining the operation of 996 graduate apartments with
thirty day leases continues to be a strain and presently requires a huge amount of
paperwerk., Design work has been completed and automating this process is being
planned. In the future, automated check-in procedures will initiate rent, produce a copy
of the key receipt, update the Room Assignment File, produce a housing account balance
statement, and update the Student Data Base. Future check-out procedures will stop rent
and calculate a prorated balance, notify staff of apartments available for inspection and
reassignment, and update the Student Data Base.

Another major effort will move some housing operations out into the dormitories
providing easier access for students. Presently, students must come to the Central Office
to request room changes, submit applications for future terms, and verify account
balances. They must also visit other offices such as the Registrar, Controller, Financial
Aid, etc. to take care of various business. The University is considering an expansion of
its Self-Inquiry System and development of Windows-based GUI interfaces to include
many of these functions.
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Conclusion

The new Housing System has made life much easier for the Housing Office and
students, and saves hundreds of man-hours a year, Data is much more reliable and
information is more available to make informed decisions. Excellent fiscal controls are
now in place and the latest business audit produced zero criticisms.

"Caring and Sharing” is the motto of the Division of Student Affairs. This project

demonstrates that a major development effort can be successful when this motto and a
team effort are applied.

FOOTNOTES

1 General Bulletin, The Florida State University, 1991-1992, page 9.

2 Fllggiga State University Facts, Institutional Research Sectien, Budget and Analysis, Fall

3 Burig, Bill, ACUHO-I Atticle, An Exploration of Housing Automated Systems at
Florida State University, September, 1992,

4 General Bulletin, The Florida State University, 1991-1992, page 43.

5 Burig, Bill and Nielsen, Kerg, Computerized Room Assignments and Information

Management - Seminole Style, presentation, 1992 SEAHO Conference, Memphis,
Tennessee.

34
—37 —




INFORMATION
TECHNOLOGY:

The Revolution
Continues

38th Annual
College and University
Computer Users Conference

STUDENT SUPPORT SYSTEMS

72-1

Providing Students Critical Academic
Planning Assistance Using Academic
Informcation Management (AIM):

A Remote Access Program

Gary L. Kramer
H. Garth Rasband

Brigham Young Unlversity

Hosted by Baylor University
in San Antuind

May 9-12, 1993




PROVIDING STUDENTS CRITICAL ACADEMIC PLANNING
ASSISTANCE USING ACADEMIC INFORMATION MANAGEMENT
(AIM): A REMOTE ACCESS PROGRAM

Gary L. Kramer H. Garth Rasband
Associate Dean of Admissions & Records  Assistant Dean of Admissions & Records
Brigham Young University Brigham Young University
B-268 ASB B-280 ASB
Provo, UT 84602 Provo, UT 84602
(801) 378-4640 (801) 378-4254
GXK @ ARLAN.BYU.EDU HGR @ ARLAN.BYU.EDU

The delicate balance between using technology and providing people-
oriented services is a constant challenge to student academic support units on the
campus. Certainly the use of technology to relieve clerical burdens and enable
people to be more student-centered satisfies the mission of college student
services. Just as important, timing or delivery of academic planning information
is critical to students, faculty, and professional advisors. Thus the ideal blend is
to use machines to provide the timely distribution of information and allow
academic support/services personnel to assist students individually beyond the
routine. Academic Information Management (AIM), as described in this paper,
embodies the following three elements: (1) providing students critical academic
planning information when they need it, (2) assessing and providing access to
student academic information for the academic community, and (3) freeing people
to individualize services. In short, AIM's purpose is to effectively distribute
academic planning information to student and faculty colleagues.

AIM'S DEVELOPMENT AND PRECURSORS

For several years at BYU, students (via paper) and faculty/professional
advisors (via terminal) have received an Advisement by Computer (ABC) report
each semester. Generally, these reports are made available at the beginning of the
semester to (1) verify current registration and (2) provide academic planning
information for a subsequent semester. The ABC report, implemented in 1979,
provides students and advisors access to current curriculum degree requirements.

Advisement by Computer (ABC)

The ABC system provides the user with immediate and direct access to the
curriculum degree requirements and student academic records. The user can
generate an individual progress report on request. When the student's name or
social security number is entered, the computer program locates the student's
academic record, matches it with the degree requirements for the semester the
student officially entered the degree program, and displays the results on the
terminal screen in two to three seconds. If a hard-copy record is desired, the




request is entered in the computer and the report is printed immediately. ABC
progress reports are mailed to students each term of their enrollment.

The format and features of the ABC report are divided into the following
three sections: (1) university graduation requirements, (2) major requirements,
and (3) current enrollment and unofficial transcript. Each of these sections is
described below.

University Graduation Requirements

This section contains biographical information (the student's name,
address, college, major, and expected graduation date) and university graduation
requirements (including general education requirements). In addition tolisting the
number and hours of required classes and the classes completed, this portion
indicates remaining deficiencies and lists current classes that will fill them.

Major Requirements

This section lists the requirements for the student's declared major. It
contains biographical information (including the term in which the student declared
his or her major) and the requirements of the major (grouped in a logical sequence
recommended by the department). The required courses are listed on the left,
followed by what classes were used to complete the requirements, the grade
received and number of credit hours for each class. If the department has
authorized waivers, substitutions, or transfer equivalencies, these are also shown.
Text information may be added to the course groups or placed at the top of this
section. The address and phone number of the college advisement center as well
as the name of the assigned faculty advisor are always included as the last entry
of this section.

Current Enrollment and Unofficial Transcript

This section is divided into two parts: (1) current enroliment and (2) an
unofficial transcripi. The current enrollment serves as a verification of the
student's registration, because listing the class title, section number, and credit
hours are listed for each class. The unofficial transcript lists all courses the
student has completed at BYU or elsewhere. A semester GPA is given for each
semester completed at BYU, as well as a summary of credits listing overall GPA
and BYU GPA.
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Summary of Features

The computer-assisted advisement report

*States graduation requirements and tracks course completion and
deficiencies.

*Categorizes requirements within the major (college, department, major,
and emphasis).

*Individually tailors and tracks an approved degree program.

*Tracks major requirements in groups by class, semester hours, and
various combinations.

*Shows narrative information as needed.

*Includes all institutional, transfer, and other credit such as (AP, CLEP,
or military).

*Tracks changes in major requirements as often as every semester.
*Maintains each student's major requirements based on the date of entry
into the major.

*Shows substitution courses, waivers, and transfer equivalencies.
*Applies current enrollment to graduation requirements.

*Indicates courses that have been repeated.

*Distinguishes between acceptable and unacceptable grades.

In summary, the advisement by computer report provides various
advantages for the student, advisor, and institution:

THE STUDENT:
Convenient access to critical planning information, accurate
information, immediate feedback, and a sense of control in
academic planning.

THE ADVISOR:
Reduces time in evaluating students for graduation, improves
accuracy of advisement, simplifies obtaining information on
academic requirements, and makes up-to-date information readily
available.

THE INSTITUTION:
Provides clerical relief, professionalizes the advising program,
supports cost effective resource management, and deemphasizes
bureaucratic tendencies of an institution.




Touch-Tone Telephone Registration

Another aspect of AIM's development includes BYU's touch-tone
telephone (TTT) registration system, implemented in 1986. TTT registration
continues to be a very successful program because (1) almost everyone in the
country has access to a TTT, and (2) it gives simple, direct access to the
university's registration system. It has proven to be very popular, but is limited
to the telephone keypad. A few years ago, we developed a series of TTT
programs like those available in TP (terminal process) form for financial aid,
admissions, and advisement. But we disbanded our work because it became
obvious that the interaction between user and machine would be much too
cumbersome. We literally developed pages of instructions and TTT dialogue that
guided the user through such programs as fulfillment of general education
requirements, address/phone change, grades and BY U credit, and major shopping.

Both technologies--ABC reports and TTT registration have played a critical
role in the development of student information management. Their success
contributed to the expansion and accessibility of information in a new and
combined program known on our campus as Academic Information Management
(AIM). It was a natural evolution. Perhaps it would have been possible to develop
AIM initially or essentially bypass these earlier developments. However,
previous experience and critical work already in place paved the way for a smooth
and successful transition to a new dimension of delivering student academic
planning information. Clearly, what we know about student information systems
in 1993 is much different than it was in 1978!

College Advisement Centers(CAC)

College Advisement Centers (CAC) like the ABC and TTT, also became
an important forerunner to the successful implementation of AIM. Advisors are
usually the first and most consistent contact between students and the institution.
Within the advisor's office, students and the system often meet face-to-face. Here
is where advisement center personnel encourage students to experiment with AIM
and finally integrate this new program into the advisement system.

Since CACs play an integral and collaborative role with BYU's current
programs in TTT and ABC, it was only natural that they should intertwine with
AIM. In the context of developing AIM, advisors who are in the unique position
to represent the institution to the student, as well as represent the student to the
institution, became a critical sounding board. Because CACs profoundly influence
the success of technical programs like AIM, it may be helpful to outline their role
in the institution. The personnel who staff these CACs represent the delicate
balance between the use of technology and providing people-oriented services.
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The CAC is an academic information resource for students. The center
maintains up-to-date records of all students in the college, provides information
on its academic programs, and distributes administrative forms for adding and
dropping classes or changing a major. Every center maintains computer access
to a variety of student information, including new student admissions profiles,
ACT data, transfer equivalencies, up-to-date academic records, and degree audit
reports. In general, the CAC is a place where a student can receive on-line
information from someone who has been trained in the use of advisement data.

University Advising Core

The centralized-coordinated/decentralized-operated ~ organization of
academic advisement in the university, administered by the Office of Academic
Advisement, ensures a campus-wide quality program, while allowing colleges to
address the unique advising needs of students. Each CAC provides the following
standard university advising functions:

1. Academic advising for the college. CAC personnel, available daily
between 8:00 a.m. and 5:00 p.m., provide services either by appointment
or on a drop-in basis.

2. Advising file. Each CAC has access to on-line student data (ABC
report, high school data, registration/scheduling screens, transcripts and
transfers data).

3. Evaluation of transfer credit. CACs assist in the evaluation of new
and unique transfer credit from institutions.

4. New student orientation. Each CAC supervisor plans and coordinates
the college's new student orientation program in conjunction with the
overall university program.

5. Degree profiles. Each CAC maintains and publishes degree
requirement profiles for each major or emphasis within the college.

6. Faculty advising. CACs coordinate, with department chairs, the
assignment of faculty advisors to students.

7. Registration assistance. CAC personnel provide registration
assistance and advice to currently enrolled students within their college as
well as for new incoming students.

8. Graduation clearance. Working closely with the Office of Graduation
Evaluation, CACs review all potential candidates for graduation. CAC
personnel work closely with department chairs to clear a student's
completion of major requirements.

9. Referrals and appointments. Since some student questions are not
addressable by a CAC and CAC personnel are familiar with other campus
services, they often collaborate with other faculty or simply refer the
student to the appropriate service.




10. Academic assistance seminars. CACs coordinate a variety of
seminars relative to the interest and academic needs of the students and the
college.

In summary, CACs provide personalized advising services by helping
students plan their educational program consistent with their interests, abilities,
and academic goals. To accomplish this end, advisement centers provide an
advisement core that offers a wide range of services to students.

THE FIRST YEAR EXPERIMENT'

After incorporating the features of student academic information of TTT,
ABC, and CACs, our aim became twofold: (1) provide students better and timely
access to their individual record and (2) refi:. or make more user-friendly existing
TP programs--primarily those used by faculty and staff--for student use. We
selected five of eleven college advisement centers to participate in the experiment.

On a weekly basis for a semester, our computer programmer and
Registrar and Director of Registration met with personnel in the CACs to (1)
devise ways and means to study the affects of the AIM program, (2) resolve
hardware and software (remote access) matiers, (3) discuss security measures, (4)
refine current academic information TP screens to make them relevant and useable
AIM menu items, (5) decide where AIM terminals should be located, and (6)
strategize our communication to students and faculty about the availability of the
AIM system in the five experimental stations. These meetings laid the
groundwork for the following materials and programs used in the experiment:
The Academic Information Management Questionnaire, Users Guide, and AIM
Flyer and Poster (see Figures 1-3).

THE SECOND YEAR EXPERIMENT

Based on the very positive results obtained from advisors and students who
used AIM during the second semester of the first year experiment, several changes
were implemented during the second year. First, many of the menu items were
either enhanced or rewritten while other items were added (e.g., transfer work
and grades). Second, we eliminated the User Directory. Due to changes and
enhancements in programming, we were able to cross-reference many of the items
in the Directory. In all other cases, we simply included instructions as a "help"
screen for each menu item. In other words, we made AIM a navigable program
by simplifying, cross-referencing, and integrating most of its features. Third,
expanded options and success forced us to expand AIM locations. AIM is now
available in several on-campus housing areas, all advisement centers, the student
union building, and in counseling and development offices.
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THE AIM PROGRAM AND CURRENT FEATURES

The overall purpose of AIM is to help students answer minor questions
about their academic progress. AIM answers a variety of students' academic
progress questions, when students need answers. It provides timely and convenient
access to important and individual academic information. As discussed above,
ABC reports and TTT are good technologies but are not sufficient especially for
a dynamic, multiple-optioned and complex environment of delivering student
academic data to the campus community. The trend in technology seems very
much to be one of optimizing user and machine interface. For example, the TTT
cannot effectively allow users to register by need or interest. It simply would take
too much time or be extremely cumbersome. Yet by interacting with AIM menu
items, a user can enroll in courses by instructor or requirement deficiency. If
a course is full for the upcoming semester, the user can identify when the course
will be taught in the academic year or when the desired instructor will teach the
needed course again. In fact, by using AIM, the user can register six different
ways by using the following menu items: (1) academic progress for major
requirements, (2) instructor teaching schedules, (3) the class schedule--locating
specific classes by time or searching the current class schedule, (4) major
shopping, (5) general education progress, and (6) direct registration screen
(similar to TTT).

AIM provides the user with a visual exploration of and dynamic interaction
with the university's student information system. Once the user's social security
number and personal identification number are entered, an array of information
services becomes available. Users can concentrate on academic records with
AIM. Students can call up their current academic record instantly. Menu options
include the following:

address and phone changes

the university and personal class schedule by semester or term
course availability for the academic year

general education and major progress (ABC)

grades and BYU credit earned

instructor schedules

options within a major (shopping for a major interactively and
dynamically)

* PIN changes and registration

* transfer and AP credit/grades

* individual demographic information

* % X X X X *

Simply put, AIM takes the pressure off advisement centers and faculty
memyvers who used to have to repeat mundane and routine data for students.
Stuc =nts can access the data themselves and then seek for advice from
professional staff and faculty members.
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THE FUTURE OF AIM

Like all technical programs designed to serve the academic community,
they quickly become outdated with emerging technology. The computer
environment clearly continues to change the way we think about and do our work.
AIM is no exception to the computer revolution. It's a composite as well as a by-
product of past efforts. Although AIM is not a finished concept, it is nevertheless
an attempt to capitalize on the computer industry's direction in distributing
information to others. As hardware and software become more sophisticated,
paralleled by significant costs in the industry, institutions in general and AIM
specifically will continue to be challenged to incorporate new technological
advances.

What's on the horizon for AIM? We see at least three hopes for the
future. First, we hope that AIM can be expanded to off-campus users via modem.
Like the TTT of the 1980s, computers with a modem punctuate the homes of the
1950s. We envision soon the opportunity for students via their personal computer
(with modem), to gain access to the current services of AIM. Certain obvious
security measures create a disadvantage here, since current access to AIM is
through a mainframe environment. Much of this concern, however, will be
resolved through a distributive or open computer system.

Second, we hope soon to include access to AIM for transfer students from
major feeder schools. Ethernet is the key link here. At present, we can transmit
both admission data and historical records wholesale from these schools. Since
this work is going well, we hope soon to provide individual access to AIM to
feeder schools.

Finally, we hope noi only to expand the number of AIM terminals on
campus, but also to substantially increase access to other information needs of the
campus community. For example, it is our intent to expand AIM to all campus
living units as well as to the library and other key places on campus. Expansion
of AIM's menu in the future will most likely include (1) Cooperative Education
locations and contacts; (2) Career Planning and Placement services. such as an
announcement for registration of campus visits by prospective employers; (3)
daily, weekly, and monthly campus events; and (4) university deadlines such as
drop/add, graduation application, and tuition payment. Within this environment,
it is hoped to electronically create mailboxes for students and faculty alike. For
example, we could potentially eliminate the costly distribution of ABC reports by
promoting the use of AIM's menu on academic progress information. Other
information items that could be passed electronically to student mailboxes include
notifying students of academic "holds" in the university or a message to apply for
graduation,
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NCLUSION

Dreams are simply goals with deadlines. Who knows our limits? Perhaps
it is time to try something new and take a chance. Although most institutional
student records management or student information systems are running smoothly,
Burt Nanus observed that leadership in any field is really all about fixing things
that aren't broken! So perhaps it's appropriate to ask "What's next, and why?"
AIM has stimulated our imagination; the possibilities may be nearly endless.




Academic Information Management

QUESTIONNAIRE

Help!

Please help us to refine this program by answering the following

questions. Circle your answers.

Disagres

1. I didn’t have any problems using the 1 2 3
system.

2. Written instructions were clear and easy 1 2 3
to understand.

3. Written instructions were helpful in 1 2 3
guiding me from ome screen to another.

4. The menu titles were an accurate 1 2 3
description of the information in that
category.

5. I'was able to understand the 1 2 3
information displayed on the screens.

6. The menu gave me access to all the 1 2 3
information I wanted.

7. I am confident the computer has 1 2 3
correctly recorded all my update
changes.

8. I would use the system again. 1 2 3

o0
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Agree
4 5
4 5
4 5
4 5
4 5
4 5
4 5
4 5

Appendix A




Address/Phone Change

Class Schedule

Course Availability

Grades and BYU Credit

GE Progress (ABC)

Individual Information (Biographical)
Major Progress (ABC)

Major Shopping

PIN Change

Registration

Transfer and AP Credit/ Grades

I used these
screens:

O

0O 00 0oooco g g

I printed
these screens:

O

O oo0o0ooooooao

Note: If you experienced any problems or frustrations, or if there is
information you would like added to the menu, please comment.
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Appendix B
Academic Information Management

OPERATORS MANUAL

Welcome
to the
ACADEMIC
INFORMATION
MANAGEMENT
Program

(AIM)

Instructions

Please follow the steps below in sequence. If you get stuck, ask
advisement center personnel for help.

L. Type your BYU ID (usually your social security number).

2. Type your personal identification number (PIN) and press
ENIER .

Your PIN is the same as that used for Touch-tone registration.

Please feel free to change your PIN at least annually. For
instructions see menu item 9.

After use, be sure you exit the system propariy to maintain
the confidentiality of your records.
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L
2
3.

10.
11

12,

MENU

Address/Phone Change

Class Schedule

Course Availability

Grades and BYU Credit

GE Progress (ABC)

Individual Information (Riographical, eic.)
Major Progress (ABC)

Major Shopping

PIN Change

Registrajion

Transfer and AP Credit/ Grades

Exit




Students in your  + ADDRESS AND PHONE CHANGES
college can now call up  + APPLYING FOR GRADUATION

their current academic CLASS SCHEDULES
records instantly AIM  + COURSE AVAILABILITIES
(Academic Information  *+ GE AND MAJOR PROGRESS (ABC)
Management}, an exciting + GRADES AND BYU CREDIT
new softviare system  + INSTRUCTOR SCHEDULES
sponsored by Academic  + MAJOR AND MINOR OPTIONS
Advisement, allows < PIN CHANGES
students instant access  + REGISTRATION
to such information as—  * TRANSFER AND AP CREDIT/GRADES

Designated AIM computers are in your college advisement center, in
on-campus housing, and at *he ELWC Informatica Desk. Encourage
your students to use th:m to check their records, update them, get

print-outs, and weigh al* srnatives—without waiting. AIM FOR SUCCESS.

ON.CAMPUS HOUSING LOCATION®: (1) MORRIS CENTER COMPUTEL LAB, (2) CANNON CENTER

CENTRAL LOBBY, (3) HERITAGE HALL: TENTRAL BUILDING LOBRY, AND (4) \YYMOUNT COMPUTER LAB.
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New Technology Drives New Technology!
(In Housing and Food Services)

Donna F. Young
Senior Systems Analyst
Purdue University
401 South Grant Street
West Lafayette, IN 47907
(317) 494-6116
dfyoung@adpc.purdue.edu

In the information systems business we seldom
spend a single day without learning about the "latest"
technological advances in hardware and software to
enhance or build computerized systems. Already this
month the newer and better is being replaced by the
newest and best! There are numerous paths that we can
follow. As the visual portrays, we can barely see the
forest for the trees (new technology) 1let alone the
right path to follow!

Often when computerization experts experience new
technology overload, their tendency is to lean on the
familiar - the tried and true. The same may be said of
their clients who often follow their lead. O0Of course
there are some who "strike out" on their own path!

Just as change for the sake of change is not
always advantageous, new technology for the sake of new
technology is not always beneficial. On a positive
note, it appears the trend today is toward new
technology driving new technology. This gives clients
the option to pick and choose at will to suit their
business needs. Change no longer need be viewed as a
byproduct of new technology.

For this presentation, let’s examine what happened
at one public university during the 1980’s and early
1990’s as technology relentlessly advanced. At the
West Lafayette, Indiana campus of Purdue University,
the Administrative Data Processing Center (ADPC)
develops and maintains a variety of systems, most of
which run on the mainframe. These systems support the
departments who run the business of the university.
Among these departments are admissions, collections,
continuing education, housing and food service, food
stores, and registrar. These business areas are
diverse yet all connected by the customer they
ultimately serve.




During this presentation, we will be considering
the Housing Accommodations Management and Dining
Service Management department. While customer refers
to the customer of the university which is most likely
the student, the department 1is referred to as the
client of ADPC. The visual aids used are not included
in the proceedings; most visual aids are included in
the presentation, and a few (such as forms and
reference guides) are available for review following
the presentation.

In the early 80’s, ADPC (and some of its clients)
often tried to drive new technology by business needs.
For instance, the data entry area for many of the
departments at Purdue University resided within ADPC.
This was moved to the "point of entry" or the business
area in the university to better service the customer.

To do so, necessary technology had to be made
available. In the «client area, that technology
consisted of a "dumb" terminal attached to a telephone
cable. The data resided in a repository for overnight
processing. These customer data entry systems had
online inquiry but not update. Not so much 1later,

university business demanded real time inquiry and
update to satisfy the need for up-to-date information,
and the client soon began requesting access to data for
their reporting needs. Various methods for accessing
the data for reporting were tried. Manv failed while
most required the use of "sneaker net" or carrying the
data from ADPC to the department on a floppy diskette.
The business was trying and, for the most part, failing
to drive technology.

Not much later, when the Personal Computer (PC)
arrived on the scene, many felt the inclination to
allow new technology to "set the stage" for business
based on what the PC software and hardware could
provide. To some degree this succeeded as PC memory,
printers, and software capabilites satisfied some needs
of the business area. Many PC based systems were
developed and implemented in the client areas by their
own computerization experts. A variety of "homespun"
systems came into being, most without documentation
when the creator 1left the scene. Furthermore, the
operation of each client was often limited to the type
of technology being used. Since this technology was
changing rapidly, these clients were also faced with
the challenge of integrating the new and old
technology. Some attempt was made by ADPC to
standardize the purchase of software and hardware.




Many university departments were cautious during
this time -- which happened to be to their advantage.
An example was the business office for Housing
Accommodations Management and Dining Service Management
for the undergraduate residence halls and graduate
houses. They carefully considered the new technology
and decided to gradually replace the "dumb" terminals
with PCs. At the same time, some "in house" PC systems
were developed and/or maintained by their own
computerization support staff. While this occurred,
the plan for a university-wide fiberoptics backbone was
being propecsed. (The telephone cables became obsolete
that day!) Nevertheless, in the business offices for
Housing Accommodations Management and Dining Service
Management, it was business as usual. No attempt was
made to disrupt a successful business operation because
of new technology.

Still, the Dining Service Management business
office had recognized the need for a multifunctional
computerized systemn. After careful consideration of
their needs and what packages could offer, they
proceeded with plans to have ADPC develop and install a
fully, automated food service system with planning

menus, recipes which included food preparation
instructions, food ordering, and food inventory for use
by the undergraduate residence halls. This Food

Service Management Information System (FSMIS) was
installed to service the client areas daily (24 hours a

day) in the foods offices of the undergraduate
residence halls, at the business office for Dining
Service Management, and in the food stores office. 1In

this instance, the technology was used appropriately
and successfully to meet a business need.

With this success story to build upon, the natural
next step was to direct attention to the Housing
Accommodations Management business office. There the
processing of new undergraduate applications, housing
agreements, and subsequent hall assignments to the
twelve undergraduate residence halls at Purdue had been
done manually for many years.

In one year’s time that office sends out over
20,000 application packets to newly admitted students
who have expressed an interest in university housing.
There was a growing need to expedite the processing of
returned applications and, at the same time, continue
to personalize the correspondence for prospective

residents. This is just one way of making certain all
e,
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those interested in undergraduate housing at Purdue
University receive information promptly and correctly.
This becomes even more important if the enrollment
starts to decline as predicted due to the decreasing
number of high school graduates.

Normal enrollment at Purdue University is around
32,000; the undergraduate residence halls house nearly
10,000 of these students, mostly freshmen. Since this
is almost a third of the student population, even if
enrollment dropped 1,000 that could mean as much as 300
vacancies in the undergraduate residence halls! Some
right moves must be made to attract not only new
residents but retain the current resident population.

Right moves meant maintaining the competitive
edge, but as David Bridgeman, manager of Competitor
Analysis at British Petroleum (BP) corporate center in

Cleveland states, "Competitive analysis 1is thinking
about external forces over which you have little, 1if
any, influence. In a way, it complements economic

analysis. We can attempt to understand how external
forces [declining enrollment and housing costs] affect
us and take steps to optimize our performance given the
possibilities. The same holds for competitor actions
and reactions. But we need to strike a balance between
being too inwardly focused and too externally
oriented."* The director for Housing Accommodations
Management decided to "take steps to optimize our
performance given the possibilities" by asking some
important questions.

How best could students be attracted and retained

in the residence halls? Already the food service
provided was excellent with the recently added
attraction of meal plans. Student computer labs were

being placed in each undergraduate residence hall and a
new hall was being built to replace an outdated hall.
Was there a solution in new technology being made
available to the university?

Coincidentally, these questions occurred at the
same time that the fiberoptics backbone proposal was
being approved. Technology would soon be available to
provide the needed access to data. The kusiness office
of Housing Accommodations Management could "track"
information about pirospective residents as they were
given housing accommodations information and produce

correspondence quickly from downloaded student
information. This could allow the office to provide
r'
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(and record) a personal response to individual requests
much more quickly.

The idea for a Purdue Resident Information Data
Exchange (PRIDE) system was conceived! Its central
purpose was to track the prospective resident from the
time the student was admitted to the university until
actually completing a housing application, signing an
agreement, and being assigned to a hall. The business
office of Housing Accommodations Management wanted to
analyze how best to meet the needs of the prospective
resident population. Building on this information, the
needs of the current resident population in the
undergraduate residence halls and the graduate houses
could also be considered.

The whole process begins when the prospective
resident contacts the university admissions office

about being admitted. Upon admission, the business
office of Housing Accommodations Management is
notified. They respond by sending a packet of
university housing accommodations information to the
prospective resident. PRIDE is first initiated by
entering the student id into the systen. This
indicates that a packet will be mailed to the
prospective resident. Counts are kept for future

analysis of both male and female students who have been
sent a packet. These counts are available both online
and in a weekly report.

As applications are returned, they are keyed into
the system along with specific attributes about the
applicant to indicate the type of correspondence to
produce. For instance, if an applicant indicates a
physical limitation or dietary concern, these
attributes are selected and paragraph codes downloaded
(along with the student information) to be used to
indicate specific paragraphs to print in a personalized
letter to the applicant. Again, counts are Kkept of
attributes and completed applications for both male and
female applicants. Forms are generated such as a cash
receipt voucher which is sent to the collections office
with the deposits received for applications and labels
for each housing applicant.

All correspondence and some forms are printed in
the business office of Housing Acconmodations
Management while large batches of agreements and weekly
reports are produced at ADPC. A new laser printer was
purchased for use by ADPC to replace many of the green
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bar reports and many of the cumbersome and expensive
multipart forms used by the clients. Cne such three
part form was the housing agreement. The business
office of Housing Accommodations Management becane
enthused about creating a new agreement on the laser.
With assistance from ADPC technicians, they have
developed five different agreement forms to be produced

on the laser. This saves time and money while
providing a better service to the customer--the
student! (Part of the savings was realized by
utilizing a software package for verifying mailing
addresses and obtaining zip+4 codes.) In the near

future, we hope to also utilize the bar codes provided
by this same software package and additional savings
from yet another software package for mailing the
agreements.

The returned agreements are entered into the
system, along with the hall preferences and roommate
requests. Mutual roommates are recorded. A priority
date is assigned by the system and when the hall
assignment batch process is complete, all 6,000 new
undergraduate students are assigned to a preferred
residence hall based on a priority date, roommate
requests, and available space. This has greatly
enhanced not only the agreement entry process but also
the hall assignment process. Hall assignment
statistics show that the majority of applicants do
receive their first hall preference. Furthermore, it
takes just hours rather than days to provide these
assignments to the halls.

This completed the first phase of PRIDE with the
exception of the installation of fiber which required
that we change from one software package to another to
complete the download of information for printing
correspondence and forms.

Once the applicant is assigned to a residence hall
or graduate house, they are considered a resident and
as such, become the responsibility of the residence
hall or graduate house.

As we took the next step to develop the remaining
pieces of PRIDE for the undergraduate residence halls
such as room assignment, cancellation, reapplication,
room changes and so on, two residence halls became
pilot or test sites. These two pilot residence halls
were outfitted with the necessary hardware and software
to try processes in PRIDE before being used by all
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undergraduate residence halls.

To conduct a successful pilot, the two halls were
required to keew their current PC based system updated

along with the new PRIDE system. Although the
residence halls do not produce the abundant
correspondence that the Housing Accommodations

Management business office does, they have an abundance
of reports and forms such as the reapplicaticn
agreement, alpha directory, floorchart, meal plan list,
notice of assignment, and vacancy, to name just a few.
They also needed the capability of using downloaded
resident data to print reports and forms in the
residence hall rather than offsite.

As a pilot test of the File Transfer Protocal
(FTP) software which was to be used with the fiber to
download or upload data, the two pilot undergraduate
residence halls were given access to the ADPC file
server and by using FTP could obtain resident data for
reports and forms. Based on some change just completed
such as a room change, or for general information
reports, data is requested online. This online process
submits a batch job to the internal reader at ADPC to
produce an extract reporting file which is then placed
on the ADPC file server. The client signs into FTP and
requests the information (based on the needed report or
form) to be downloaded to the PC at their workstation.
Using MicroSoft Word or Dbase, the report or form is
produced. Without the fiber, this process is slow;
with the fiber, it is a completely different story!
Good-bye "sneaker net" and hello fiberoptics!

We were aware that most of the undergraduate
residence halls had only one PC available in the foods
office and in the main business office to service a
staff of 4-6 in each. To use the capabilities of the
new PRIDE system and the fiberoptics technology, newer
hardware and more of it was needed. The division of
Housing and Food Services made a rather large
acquisition of 96 new PCs to be installed in the
business office of Housing Accommodations Management
and Dining Service Management as well as in the
undergraduate residence halls and the graduate houses.

Plans were made to follow the fiberoptics
installation into the undergraduate residence halls
with the new hardware and the new PRIDE system. This
meant that after physical facilities staff installed
the wiring in the residence hall, the network staff
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"lit" the fiber, and ADPC staff connected the fiber to
the PCs. It also meant that a standard configuration
on all PCs must be installed before being connected to
the fiber.

Over half of the office staff had never had a PC
at their workstation. This meant that ADPC somehow had
to assess the PC training needs. A PC Skills Self-
Appraisal was developed, and a copy (with instructions)
was sent on diskette to each staff member. In this
way, they could assess their own training needs for the
PC, and then sign up for classes given by ADPC. The
residence hall staff also needed training to understand
what standard configuration meant, how to access FTP,
and how to use the new PRIDE system!

A plan was devised to give each undergraduate
residence hall a week during the summer of 1992 to
receive new equipment, have it connected to the fiber,
have the current data converted for use by PRIDE, and
be trained to understand standard configuration and how
to use PRIDE and FTP.

Fiber installation was slowed down by the fact

that only one person was allowed to "light it." We
fell short of the installation goal by two residence
halls. Six residence halls had complete fiber

connection, four had the connection via one PC, and two
residence halls had the telephone cable access again
requiring that two systems be kept in sync. It is
gratifying to say that those residence halls with fiber
were completely happy and became busy trying new ideas
themselves for reports and forms as well as business
processes! Those who had to wait longer to download
the data or worse still, use "sneaker net" were not so
happy. The good news 1is, they did not have to wait
very long! By the second semester of the 1992 academic
year, all undergraduate residence halls, the graduate
houses, and the business office of Housing
Accommodations Management and Dining Service Management
had access to the fiber.

With the advent of fiber, every PC regardless of
location is given access to the mainframe at ADPC.
This provides access to the FSMIS system, the PRIDE
system, the collections system, the registrar systen,
the stores requisition system, and other mainframe
systems from any PC! Because of twofold security, only
those who have access to the FSMIS or PRIDE system
(files and processes) based on their security profile,
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can update information for their residents and can
ingquire about all vresidents in the undergraduate
residence halls - past, present, and future!

Training is always the mountain to climb.
Fortunately, new technology has also provided the means
to train effectively! The training area at ADPC
continues to be utilized for classes about new phases
of PRIDE as well as courses in PC skills, FTP and
standard configuration. Each residence hall has a "key
user" who can support and train other residence hall

staff which provides for transfer of knowledge and job
satisfaction.

To accompany the training, reference guides were
developed, one for the FTP software and one for the new
PRIDE system. Each time a large process is completed
for use by the residence halls, hands-on training is
provided. The PRIDE Reference Guide is also updated as
new processes are introduced or as new business areas
are added to the system.

Reviews of the major processes are conducted as
they are completed; based on the business needs,
requests for enhancements are made and prioritized.
This rework to the PRIDE system is scheduled to be
undertaken when there is a 1lull in development of the
next subsystem or phase.

By the fall of 1993, the graduate houses also hope
to be using PRIDE, and the business office of Housing
Accommodations Management and Dining Service Management
hopes to have their own network and file server. This
will further enhance the communication between the
undergraduate residence halls, the graduate houses, the
food stores office, and the business office of Housing
Accommodations Management and Dining Service Management
as well as with other university departments outside
the realm of housing such as continuing education which
is the registrar for conferences at the university.

Event Planning and Administration which handles
conferences at Purdue University is also considering an
updated computerized system to be used to make housing

assignments and bill conference attendees. Many
conferences, both large and small, come to the
university during the summer, bringing revenue to the
university and the community. An August 3, 1992

article by Joe Gerrety in a local newspaper (Lafayette
Journal & Courier) addressed that subject and stated:
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The corference (Methodist Men) has a budget of about
$1 million, and James Snead, one of its organizers in
Nashville, Tenn., said about 7,000 men are expected to
attend the next conference in 1993. By the time they
leave, they will have spent about $1.5 million, Snead
estimates. The conferences (at the university) attract
85,000 people for an average stay of two days, according
to Gary Lee, associate director of conferences. Lee said a
fiscal impact study conducted nine years 200 determined
that Purdue conferences pumped $25 million to $30
million a year into the Greater Lafayette economy.

Beyond 1993, computerization plans include (in
particular) interfaces to FSMIS and PRIDE, and (in
general) whatever else may be needed for these areas to
operate effectively in the 21st century in this giant
chess game!

As William Hartston, an international chess master
stated, "There are some easy ways to lose a chess game:
first, do something when Yyou shoul. be doing nothing;
and second, do nothing when you should be doing
something. Everything depends on how well placed the
opponent is to counter what you are trying to do, and
to launch a successful aggressive action of his own.
Two other easy ways to lose a chess game are to plow
ahead with your strategy, regardiess of what the
opponent is doing, or to have no strategy other than to
avoid mistakes."*

What is the best stategy? Most computerization
experts believed just a decade ago that *the business
would be changing because of new technology. Today we
see the public university’s business changing more
because of the customer or competition. For most, it
is important to concentrate on the business at hand.
For, as Mr. Bridgeman of BP stated, "Business books are
filled with examples of how companies thrived or
suffered depending on how much attention they spent on
the customer and the competition."* In the meantime, a
successful computerization effort can be achieved by
the use of new technology as it becomes available, to
not fear it or change just for it, and to always affect
quality not quantity. 1In essence, allow new technology
to drive new technology!

*Shield. The International Magazine of the BP Group, U.S. Edition.
Cleveland, Ohio. Summer 1992.
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The University

The University of Wisconsin-Madison was founded as a Jand grant institution in
1849. As the flagship of the University of Wisconsin System, it has consistently ranked
in the top 10 universities in America in every survey of scholarly reputation conducted
since 1910. UW-Madison offers 156 bachelors degree programs, 184 masters degree
programs, and 125 doctoral and professional degree programs. Graduate study has
been offered for over a century, and there are now programs in the biological sciences,
physical sciences, social sciences and interdisciplinary studies. In the 1991-92 degree
granting year, 680 PhD degrees and 1,981 Master’s degrees were reported.

The University maintains extensive research facilities, some of which are ad-
ministered by the Graduate School. These facilities support the research of students
and faculty beyond their principal disciplines and provide broad public service.

UW-Madison has total enrollment of 41,948 students, including 27,464 under-

graduates, 10,414 graduates, 1,836 professionals, and 2,234 special students. The FTE
enrollment is 37,313.

Efforts to reduce enrollment at the University in the past five years have been suc-
cessful. Although the number of graduate students has steadily increased, the number

of degrees granted has remained constant. For the first time in history, the Graduate
School is facing enrollment management.

Administrative Data Processing (ADP), a part of the University’s Division of Infor-
mation Technolgy, is the main provider of computing support for administrative func-
tions for UW-Madison. One of its major roles is to support the Integrated Student Data
System. ADP and the Graduate School designed the Graduate Academic Student
Progress system to help manage graduate enrollment.

Background

The Graduate Academic Satisfactory Progress (GASP) system replaced the old
Grad School Degree reporting system, which was designed to meet quickly the immedi-
ate needs of the Graduate School. The system was developed using a software package
developed internally. Information for Master’s and PhD degrees not entered using that
transaction was kept on a card system and within the individual graduate student’s
paper files. Space constraints ar:d the need to better serve grad students and depart-
ments prompted the Graduate School to move to a paperless recordkeeping system.
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Systc i Deseription

7 ae GASP system € nables Graduate School staff at the University of Wisconsin-
Madison to track degree« and satisfactory progress. GASP integrates information
formerly 1naintained on gaper and on the mainframe computer. Graduate School staff
can review each student's statas online. Eventually, graduate departments/programs
will be: able to review and enter online data that is now provided on paper to the
Graduiate Sckool.

The GASP system has six parts: Degrees, Prelims and Other Requirements,
Grades, Char.ge/Add Major, Information for Departments and Students, and Degree
Commiittees and Minors.

Degrees

The degree tracking component of the GASP System replaced the system of
reporting graduate degrees to the Registrar’s Degree Summaries Office and al-
lowed the Graduate School to phase out an old degree card file system. Benefits of
the degree tracking coraponent of GASP include:

1) Discontinued the batch job that produced master’s degree cards and totally
eliminated the master’s and PhD card file and the need to manually type
and file each card after a degree has been granted;

2) Ended the need to proof warrants against degree cards;

3) Will automate the production of documents and reports formerly generated
as word processing documents or by hand:

® master’s, prelim, and final PhD warrants;

& follow-up letters to students who have not completed degree require-
ments;

letters/reports to departments indicating student degree status;

® reports to the Registrar regarding cooperative degree students from
UW-Whitewater or UW-Oshkosh;

® reports to the Registrar listing students who have changed or added a
major.

4) Will eliminate the need for the Registrar to re-key degree information and
therefore allow for a more timely and accurate posting of graduate degrees.
An edit system is now being developed. to eliminate common keying errors.

Preilims and Other Requirements

GASP provides teleprocessing screens to record PhD preliminary exams, the
completion of major and minor requirements, and the completion of the Graduate
School residence requirement. The residence requirement is calculated by hand
each semester depending on satisfactory completion of current course work. GASP
will be used for information that is now input via the Grad Student Info Change
transaction. Additional data, now stored on the PhD cards, will also be input via
GASP. Thus departments will be able to view information once available only on
cards.




Benefits of this component are:

1) Will produce automated dissertator letters thereby eliminating the need to
manually affix labels to letter(s);

2) Will make possible timely feedback to students and departments about disser-
tator eligibility;

3) Will reduce phone calls and foot traffic at the Graduate School;

4) Will provide up-to-date information about residence for students and depart-
ments;

5) Will assure students that they are not short of residence at the dissertator
stage or for master’s degrees;

6) Will produce a report for departments listing PhD candidates who were
within one year of the “defend within five years of passing preliras” require-
ment. This department report also lists the student’s thesis advisor and
reminds the department and student of the five-year rule.

Grades

GASP automates the identification and monitoring of students with GPA
problems and Incomplete/Progress/Not Reported grades. This information was
formerly calculated manually and recorded on paper in student files after staff
reviewed semesterly reports. The system now interacts with the Registrar’s student
data files to calculate the Grad School GPA and to monitor Incomplete/Progress/
Not Reported grades. A planned enhancement will generate a list of cleared Incom-
plete grades and the effect on the student’s GPA and degree status.

The benefits of this component include:

1) Will greatly reduce the time needed for Graduate School staff to review a
student’s records;

2) Will inform students and departments more quickly of Graduate School warn-
ings, probations, or drop actions;

3) Will generate a weekly report of degrees that were held because of grades
and will indicate when the grade has been cleared;

4) Will generate for departments a list of courses taken outside the department
with Incompletes.

Change/Add Majors

GASP automates the change/add major process. This process involves an ap-
plication and an admission decision. This information was stored in the student
paper files, and only a positive decision to either change or add a major was
reported to the Registrar via a paper form. Graduate School staff now enter the
decision into GASP and may request an automated list.

The primary benefit of this component is that it allows the Graduate School to
know the number of change/add requests and track them in the admission process.
Ultimately, it will provide additional information for the “time to degree.”




Information for Departments and Students

After a future enhancement, an inquiry transaction will enable depart-
ments/programs to gain access to certain fields on GASP. Some of this information
may eventually be available to students via a current transaction called Extended Ac-
cess to Student information (EAST).

Benefits of this component include:
1) Will reduce the number of phone calls and foot traffic to the degree offices,
especially at peak periods in the degree-granting process;
2) Will provide immediate feedback about such items as: cumulative weeks of

residence earned to date, whether a student has been certified for disser-
tator status, and whether the warrant was issued.

Degree Committees and Minors

Allowing departments to update certain fields on GASP will help them monitor
the degree committees and the minor agreement approval process. This enhance-
ment will eventually help track departmental criteria for satisfactory progress.

Benefits of this component include:

1) Will eliminate forms now submitted by departments to record the minor ap-
proval ar..” e final oral committees; GASP will check faculty eligibility and
monitor tne PhD minor requirements;

2) Will produce departmental reports listing faculty advisor/dissertation chair,
time to achieve dissertator status, and time to degree tied to student employ-
ment history;

3) Will help departments track faculty responsibilities for graduate students.

System Design

GASP was implemented on an IBM mainframe computer. The system takes ad-
vantage of the strengths of COBOL II and DABAL IV (a report writing language
developed in house) for the programming languages. The teleprocessing monitor is
IMS. The information repository is DB2, an IBM relational database system.

Database Design

An important reference in defining the database’s entities was Entity Modeling: Tech-
niques and Application by Ronald G. Ross. The eight entities defined by the process are:

Student

Student, for GASP purposes, is the collection of existing Registrar student files.
These IMS files are the repository for core student data of interest to the entire cam-
pus. Included in Student are student name, date of birth, address information, clas-
sification, year in school, course registrations, and other transcript information.

Degree Tracked

Degree Tracked is the kernel entity for the degree tracking system. The primary
key is degree number (a system-assigned number.) Student ID is carried as a
foreign key to provide access to the student’s other campus records. A grad student
will have one record for each degree attempted. The record contains information
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specific to the degree being tracked. This includes degree code, degree expected,
conferred, and reported terms, exam dates, thesis deposit date, etc.

Degree Major

A degree may be granted for either a specific major or a joint major. Additionally,
at the PhD level, the degree may be for a specific option within the major(s). This
table holds the major code, option, and major completed date. It is keyed by degree
number concatenated with a sequence number, allowing for storage of the joint
majors (current business rules allow up to four majors).

Degree Minor

PhD degrees may have an associated minor and option. The minor table is keyed by
degiee number concatenated with a sequence number. The business rules call for
storage of up to four minors. This table stores the minor code, option, minor ex-
pected, and actual completion terms, departmental sign-off indicator, and
departmental approval date.

Dagree Committea

PhD committees must have a minimum of five graduate facuity and a maximum of
six. Master of Fine Arts committees must have a minimum of four and a maximum
of five, and master’s committees a minimum of three and a maximum of five.
Graduate faculty includes all tenure-track faculty holding professorial (full, as-
sociate, or assistant) rank in any department with graduate program authority, in-
cluding those faculty with zero-time appointments, and who are eligible to serve as
a major professor and serve on doctoral and master’s examination cormittees.

The key for this table is degree number concatenated with a sequence number. This
table currently contains the committee member’s name and the department he or
she represents. A future enhancement will provide an interface to the University’s
appointment system. This will eliminate the need for the Graduate School to enter
and store committee member name; instead, only the primary key of the appoint-
ment system will be maintained.

Problem Course

Grades of NR (not reported), PI (permanent incomplete), I (incomplete), and P
(progress) in courses above the “300 level” are not acceptable for meeting the re-
quirements of graduate-level degrees. Also, at the PhD level, grades of F (failure)
and U (unsatisfactory) are not acceptable. The list of courses with unacceptable
grades is compiled from the student’s transcript files for display on GASP. The Prob-
lern course table is used at the master’s level to indicate either: 1) Grad School has
approved the course grade, or 2) the student is also pursuing a PhD degree and
this course work is to be applied toward the PhD degree, not the master’s degree.
The Problem course table is keyed by student ID concatenated with a sequence
number. Up to six course numbers, terms of enrollment, and PhD/Grad school ap-
proval indicators are allowed.

Degree Prelims Ext

A candidate for the PhD who fails to take the final oral examination within five
years after passing the preliminary examination is required to take another prelimi-
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nary examination and be admitted to candidacy for a second time. This table
records exceptions to this rule. Up to three prelim extension dates may be granted.

Degree Thesis Title

This table holds the free-form title of the PhD thesis. Up to eight lines of 78 charac-
ters each can be displayed. The thesis must be the candidate’s own work. It may be
the result of research enterprises in which others have collaborated; but in such

cases, the candidate is required to present a substantial portion which represents
the candidate’s own contribution.

Degree
Studenf " Tracked
] t
—
c €l c rog ogree
Problem Degree Degree Degree Prellms Thesls
Course Mcijor Minor Committee Ext Titie

Entity Relationship Diagram for the GASP System
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GASP System Screen Samples

THE GRADUATE SCHOOL 12/16-92
UNIVERSITY OF WISTONSIN - MADISO:! ii1:e8

STUDENT ID 999 999 9993
STUDENT MAME DOUGH. JOHM A
DEGREE LEVEL L]
DEGNEE CODE HS 24?7 NS-DAIRY SCIENCE

Menu and
E”.o,. screen 1=HELP S=MAJOR 6=DELEIL. 10=ADD 11=EXIT 12=SGRD

GASP THE GRADUAYE SCHOOL 12/16-32
D¥sS UMIVERSITY OF WISCONSIN — HADISON 11:56

999 999 9999 4 DOUGH. JOHM A ALS S REG ISTERED
DEGKEF. LEVEL 1 HAJORS

N
NS 247_ H3-DAIRY SCIENCE 247 DAIRY SCIENCE
2 92

SIGHUP DATE 10 1z 92
RESIDENCE REQ
TEE APPROVED -
DATE PAID — GRAD €FPA 3.500
OVERLAP REQUIRED _
RECE IVED - GRADES
DISSERTATOR 3 92 DY SCI 999 1
LETTER REC
CO0r COLLEGE
) WINDOW DEGREE
Master Sign-up  Jll sarch ara

? SPECIAL STUDINT _ __ -
and Clearing
scmen . 1=HELP Z«MINU 4=DISR S=HAJOR 6-EDIT ?=PREV O=NEXT 9=SWAF 11=EXIT 12=SGRD

he ]

| B}

GASP THE GRADUATE SCHOOL 12/16/92
DYS UNIVERSITY OF WISCONSIN -~ MADISON 11:09

999 999 9999 4 DOUGH. JOHN A ALS S5  REGISTERED

DEGREE LEVEL H 1 MAJORS
co

NS 247_ NS-DAIRY SCIENCE 247 DAIRY SCIENCE
2 92

COHMITTEE REQUIRED

THESIS REQUIRED
DEPOSITED

CERT REQUESTED
AUTHOR I2ZED

UNIVU SPC STDNT

Master Warrant | v=GREE HELD

GRADE -
Screen —
' 1=HELFr 2zMENU 4=2DISR S:=MAJOR G6c=EDIT ?=PREV BcHEXT 3=SWAP 11=EZXIT 12s5SGRD

=

SRR NN

) 2 BEST COPY AVAILABLE
ERIC . (3

Aruitoxt provided by Eic:
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ERIC

Aruitoxt provided by Eic:

PhD/DMA
Committee
Screen

PhD/DMA
Thesis Screen

Major Changes
Screen

GASP THE GRADUATE SCHOOL 12/,16,92

DYS UMIVERSITY OF WISCONSIN - HADISOM
939 939 9999 4 DOUGH, JOHN A ALS

DEGREE LEVEL P 1 CODE PHD DR. OF PHILOSOPHY

RESIDENCE REQ 2 110 HAJOKS

192 247 DAIRY SCIENCE
12 o1 932

S HEGISTERED

—_——— — NIMORS
196 €61 N0 MINOR REQUIRED

COMMITTEE JOINT CHAIR

11:09

3 92 pY sC1 HENMBER, ONE. 247 DAIRY SC

1 93 by sCI

THE GRADUATE SCHOOL 12,1692

UMIVERSITY OF WISCONSIN -~ NADISOM
DOUGH. JCN A ALS

S  REGISTERED
Cop PHD DR. OF PHILOSOPHY

3 92 DY SCI 990 EXTEMSION 1
1 93 DY SCI 9% EXTENSION 2

11:3?

COURSES PRELINS DATE 12 1 32

EXTEMSION 3
DISSERTATOR
FEE OMED

THESIS TITLE

1=HELP Z=MEMU 4=HASTR 6=UPDTE ?=PREY O=NEXT 9=SWAr 11=EXIT 1Z=SGRD

GASP THE GRADUATE SCHOOL 12,316,932

bys W{IVERSITY OF WISCOMSIN - MADISON
939 939 9999 4 DOUGH., JOHN A ALS S  REGISTERED
DEGREE M 1 NS 247 (S-DAIRY SCIENCE

PATRY SCIENCE

1=HELP Z<RETURM 6oEDIT 9=LIST 11=EXIT

~1
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THE REGISTRAR DOES STRUCTURED QUERY LANGUAGE
SUBTITLE: THE ERA OF THE AD HOC QUERY HAS ARRIVED
JUST IN TIME TO HELP THE REGISTRAR

Ann M. Liska
Registrar
Lawrence Technological University
Southfield, Michigan
(313)356-0200
BITNET AMLELTUVAX

About five years ago, Lawrence Technological University began work
on a computerized student records system. For many years, Lawrence
Tech had used a hard copy record keeping system; permanent record
cards were maintained for each student, and grade labels were
pasted on the cards for each term the student attended. Computer
storage was so limited and expensive that only summary totals were
kept in computer files. The Registrar'’s Office was required to
keep the summaries, which were hard-coded in the files, up to date
by filling out coding sheets each time a grade change, grade point
average recalculation, or other change was made to a student’s
record. This system was replaced in 1988 by the Academic
Information System (AIS). More than 45,000 student transcripts are
now stored on-line in the AIS data base.

During the intervening time, the Lawrence Tech disk storage
capacity on the VAXCLUSTER has been increased to 26 gigabytes.

A great deal of planning went into the design and implementation of
the AIS. A consultant from Digital Equipment Corporation spent a
year on campus working on the design and documentation. The deans
and directors were interviewed to determine system requirements.
Weekly meetings of the design team were held. The Registrar, Ann
Liska, and the Computer Center director, Jochn Grden, worked
closely on the project and were confident that the new system would
meet the institution’s requirements. In June of 1988 the
University printed the last set of permanent record cards, and the
AIS was put into production in August of 1988.

The database system used for the AIS is Digital Equipment
Corporation’s VAX Rdb, a relational database. In a relational




database, the data appear as a collection of tables. These tables
can be manipulated to produce desired reports, either through the
standard AIS interface, through the Relational Database Operator
(RDO) utility supplied by Digital, or by using Structured Query
Language (SQL). RDO, although it can be used interactively, is
mainly designed to be used in programs. SQL is easier to learn and
can be readily used either interactively or in programs.

A list of the tables that currently comprise the student database,
STUDENT INFO, can be found in Appendix A.

Each table contains various data elements. Here 1is the
information found in the DEGREES table:

DEGREE_NUMBER a unique number assigned
to each degree program

DEGREE_CODE a two letter code
representing the degree
program

DEGREE_TYPE level of degree

DEGREE_NAME name Of degree to appear

on transcripts

DEGREE_CURRENT is degree current - Y/N

DATE_ADDED system date degree was
added

ADDED_BY user code of DB

Administrator who
added degree

GRAD_DEGREE is it a graduate degree
Y/N
ADM_DEGREE_CURRENT can persons currently be

admitted to this degree
program - Y/N

Table ]l: Degree_granted

From the perspective of five years into production, it appears that

2
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we were remarkably accurate in predicting the standard reports that
would be needed. This 1is not to say that no problems have
occurred. The process of "getting off cards" proved painful in
some ways and some users still print large volumes of hard copy
reports. With the aid of the Veraldi Center for Educational
Technology at LTU (our user-services department) we plan to imbue
those paper-oriented users with the advantages of paper-free
operations. We also designed some reports that were thought to be
desirable, but are now rarely used.

Our most pressing problem became the need for ad hoc reports.
Since it was impossible to plan for every report that might be
needed, our initial plan was to have users fill out a form
requesting the special reports. 1In fact, a form was designed and
can still be found in the users’ gquides, but it has never been
used. Typically, the need for special reports coincides with a
vital project such as an accreditation visit, and there is
insufficient lead time to allow users to fill out a form and wait
for a response. Our programming and user support team is small for
a university of our size. Like most other universities in these
competitive times, we are trying to provide more services with the
same size staff. It was essential that a way be found to deal with
the situation.

The Registrar was concerned abcut this problem and discussed it
with the President, Computer Center director John Grden, and the
Director of the Veraldi Center (LVCET). The LVCET director,
Professor Thomas Lackey, suggested that SQL could be used to obtain
the needed reports.

Another solution would have been to purchase one of the many fourth
generatlon language (4GL) products, which allow users to form their
queries in English-like syntax. The 4GL interface then finds the
data and returns the results. We have found, though, that by
having a few individuals use SQL, the majority of user requests can
be satisfied. More complex reports can be done by the programmers
as time permits. In our case, also, some of the data resides in
files that are not part of the student information database. 4GL
products could not easily find this data. Another important
consideration was that we already had a site license for VAX SQL,
so no additional expense, beyond training time, would be required.

Occasionally, one finds that in using SQL, some queries can take a
long time. Many factors can be involved in this delay, including
overall system work load, other users working with the database,
and SQL’s method of formlng queries. For example, suppose we
needed a list of students who attended during a particular term,
whose cumulative grade point average is 3.5 or above, and who are
engineering majors. SQL would first find everyone who attended,
then go through the entlre group again to find the gpa, and then a
third time to find the major. A more efficient way to accomplish
this might calculate the gpa instead of looking it up, but this




still requires a second pass to look up the major. A program can
be written to find the students and their major and then "save"
this data so that the second pass looks up only the affected
students. Whether this is worth doing or not may depend on how
frequently the report is needed. If it’s to be run once a year, it
may be just as efficient to run the report interactively the one
time it’s needed, and save the programming time for higher priority
tasks. Alternatively, the report can be done overnight in batch
mode; the VAXCLUSTER runs through the night but, as would be
expected, interactive use falls off dramatically at night.

Here are some examples of reports the Registrar has been able to do
with occasional assistance from the Veraldi Center and EDCC staff.

(1) The College of Architecture and Design wanted to analyze the
performance of their transfer students. The Registrar entered
the following query in SQL:

SQL> select student_number, last_name, college_code

cont> from student profile where date_entered_ lit = '199109’ -
cont> and major='AR’ and college code > 0 -

cont> order by college_code;

(Note: The '"cont>" simply indicates a continuation from the
previous line).

This produced a list of Architecture majors who entered the
University in the Fall of 1991 and who had transferred from another
institution. Similar reports were done for the other terms of the
1991-92 academic year. The resulting lists were then combined and
could be sorted by the College by either student number, last name,
or college code. Many other fields are available in the data base
which could also have been used, depending on user requirements.




STUDENT NUMBER  LAST_ NAME COLLEGE_CODE
074948 WOLF 904
075009 PUROL 1011
075016 LENTZ 1035
074984 STRAUSS 1051
074959 STALLONE 1083
074949 ROBERTS 1095
074971 MALTBY 1106
075013 DEYOUNG 1201
074240 CHIODINI 1201
074580 JACKSON 1201

Figure 1: entering transfer students and college code

(2) The Registrar’s Office needed to make sure that the degrees
for June 1992 graduates were conferred correctly. Each degree
is posted individually, and there is always the possibility of
a data entry error. The SQL query to check degrees posted in
June, 1992, looks like this:

SQL> select a.student_number, a.degree, b.last_name,
cont> b.first name from degree_granted a, student profile
cont> b where a.degree_date = 7199206°;

The resulting list was then sorted in alphabetical order by major,
making it easy to check against the hard copy Commencement program.

(3) The Dean of Arts and Science and the Dean of Students wanted
to find students who entered the University during a certain
term, and who were "first time in any college", that is, not
transfer students.

SQL> select distinct student number, last _nhame, first name from
cont>student_profile where date entered_ 1it = "199203" and
college code = 0;




STUDENT NUMBER  LAST_NAME FIRST NAME
075531 SHANNON SCOTT
075532 LLEWELLYN DARRIN
075535 ROCKWELL CINDY
075537 DAWSON REBECCA
075538 STANDEN JOANNE
075539 FILARY ROBERT
0755490 LEWIS STEVEN
075541 CHAMBERS AIMEE
075543 HOLMQUIST DANNY
075544 BOZYK DAVID

Figure 2: entering FTIAC students, March 1992

The AIS stores a numeric code which can be translated into the
institution the student transferred from. If the college code is
zero, that student is probably "first time in any college".
Another way to approach this problem would be to search by high
school graduation date.

(4) The Registrar’'s Office needed a list of student numbers to
mail Fall registration materials to eligible students. This
is slightly more complicated, in that students who are
academically ineligible to re-enroll cannot receive this
mailing.

SQL> select distinct student_number from student_profile where

cont> last term attended > "199207") and

cont> student number not in (select student_number from
dismissal where date_ of_dismissal > ‘01-Aug-1992');

The above finds students who attended during academic year 1992-93
and were not dismissed from the University. The resulting
electronic list of student numbers is used as input to a program
that produces mailing labels.
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STUDENT NUMBER
006115
013774
016948
017357
017762
018178
018527
019824
019963

Figure 3: student numbers for mailing labels

Although not a programmer, the Registrar has learned to write some
programs that make use of SQL statements imbedded in a Fortran
program (other languages can also be used). An example of such a
program can be found in Appendix B. As mentioned above, one
advantage of using embedded, as opposed to interactive, SQL is that
data may be "saved" in a temporary table to avoid repetitive
queries.

In addition to the Registrar, the LVCET director and the Director
of 1Institutional Research and Academic Planning are using
interactive SQL to help meet the reporting needs of our offices and
user departments. The EDCC staff is always helpful with technical
advice and assistance. Some registrars might say, "that’s the
computer center’s job", but at Lawrence Tech, we recognize that the
registrar must act as an advocate and proponent of the student
records system.

The ability to meet requests for special information or mailing
lists has developed a closer relationship and understanding between
the Registrar’s Office and other campus departments. Apparently
simple requests ("give me a list of all my majors") must often be
analyzed before they can be filled: "currently enrolled students
only, or all majors? what about dual majors? current this
academic year or current this term?" and similar questions must be
answered so that the resulting report meets the wuser’s
expectations. This interaction has lead to an appreciation of each
other’s needs. SQL has given the registrar one way to respond to
these needs.




Appendix A: tables comprising the STUDENT_INFO database

TABLE NAME
DEGREES

DEGREE_GRANTED
DISMISSAL

GPA
GRADE_CHANGE
GRAD_GPA
IDENTIFY_LOG

MESSAGES
NEXT_STUDENT_NUMBER

OPTIONS
OPTIONS_LOG

OUTSIDE_CREDIT
STUDENT_MESSAGES
STUDENT_PROFILE

TOTALS

TRANSCRIPT
TRANSCRIPT_MESSAGES
USER_PROFILE

DESCRIPTION

names of all degrees
offered in last 20 years

individual degrees

individual dismissals

calculates the grade point average
individual students’ grade changes
graduate GPA

counts of fields accessed through
Identify Students screen

list of current registration holds

calculates the next new student
number

list of majors/concentrations

counts of main menu options
selected

individual studenis’ transfer credit
individual registration holds

4 screens of information on each
student

summary totals used for report cards
student term data
degrees, certifications and dismissals

access types and privileges for each
user

8 3
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Appendix B - Example of Fortran program using embedded SQL

This program will select RECORDS FROM A DATABASE AND
MATCH IT AGAINST AN EXISTING FILE

BASIC PROCEDURE:

1. OPEN DATABASE
2. BUILD A CURSOR
a cursor is a temporary table where records can be
accessed one
at a time.
3. DO WHILE DATA
FETCH or read A RECORD FROM THE CURSOR
IF THIS IS THE RECORD WANTED
PRINT RECORD
ENDIF
ENDDO

THIS PROGRAM MAKES USE OF IMBEDDED SQL.

SQL STATEMENTS ARE NOT TERMINATED WITH A ";" BUT WITH A

CARRIAGE RETURN, AS IN FORTRAN. EACH SQL STRTEMENT IS

PREFACED WITH "EXEC SQL".

(NOTE: Not all interactive commands are valid in
precompiled

programs. Consult SQL manual.)

aoaoaQaoaAQOoQQQQQQQQQOOQQQQQOQOQN

IMPLICIT INTEGER (A-Z)

SQLCOD (OR SQLCODE IN OTHER LANGUAGES) IS AN INTEGER
VARIABLE -
THAT CONTAINS THE STATUS OF EVERY SQL STATEMENT.

IF SQLCOD = 0 THEN SUCCESSFUL.
IF SQLCOD = 100 'THEN ATTEMPT TO GET RECORD BEYOND RECORD
STREAM.

IF SQLCOD < 0 THEN FATAL ERROR.
(see sql reference manual appendix D for complete list of
values
for SQLCOD).
INTEGER*4 SQLCOD

SET UP VARIABLES AND DATA TYPES TO RECEIVE DATA FROM THE
DATABASE.

CHARACTER ID*6,FNAME*11,LNAME*20,INPUT_ID*6

DECLARE DATABASE

QOO QOO Qoo

EXEC SQL attach ’‘filename admindisk:student_info’

&4
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EXEC SQL set transaction read only

DEFINE A TEMPORARY TABLE CALLED A CURSOR. THIS
CURSOR IS CALLED "TEMP".

nQaa

EXEC SQL DECLARE TEMP CURSOR FOR

- SELECT STUDENT NUMBER, LAST_NAME,
FIRST NAME ~

- FROM STUDENT PROFILE

- WHERE LAST TERM_ATTENDED = ’199212’

AND MAJOR = 'BA’

OPEN TABLE FOR USE
EXEC SQL OPEN TEMP

GET ONE RECORD FROM THE CURSOR.

QOO Q0

EXEC SQL FETCH TEMP INTO
- :ID, :LNAME, :FNAME
IF(SQLCOD.NE.O)THEN

ID = '999999’
ENDIF
LS=LS+1

READ(10,15,END=5) INPUT_ID
15  FORMAT(A6)
LI=LI+1
GOTO 10
INPUT ID='999999"
0 CONTINUE

DOWHILE (ID.LT.’999999’ .OR. INPUT ID.LT.’999999’)

Qo QOO W,;

IF (ID .EQ. INPUT_ID) THEN

EXEC SQL FETCH TEMP INTO
- :ID, :FNAME, :LNAME
IF (SQLCOD.NE.O)THEN
ID='999999’
ENDIF
LS=LS+1

ELSE
GO TO 110
ENDIF
110 WRITE (11,111) ID,FNAME,LNAME
111 FORMAT( A6, All, A20)
120 CONTINUE

ENDDO
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CLOSE CURSOR
EXEC SQL CLOSE TEMP

CLEAN UP EVERYTHING

QOaQ QOO

EXEC SQL DISCONNECT DEFAULT
END
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Interactive Voice Response Technology -
So Many Opportunities, So Little Time...

Genene C. Walker
Manager, Computer Information Systems
Arizona State University
Computing Services
Tempe, Az. 85287-0101
Phone: (602) 965-2284
E-Mail: KAGCW@ASUACAD.BITNET

INTRODUCTION

Arizona State University is among the many institutions
in higher education using Voice Response Technology. Student
enrollment is over 43,000. ASU is a multi-campus university
located in a large metropolitan area. Most students commute
rather than live on campus. Less than 10 percent of the
student population live in the residence halls. Since the
mid-80's, colleges, universities and community colleges have
continued to implement this wvery beneficial and popular
technology to provide convenient and efficient service to our
customers - the students.

BACKGROUND

The decision to provide an alternative registration
method to on-line and (batch) pre-registration was made in
August 1989. Because tuition fee payment is an integral part
of the registration process, it was gquickly determined a
touch-tone telephone fee payment system was also needed.

In November 1990 InTouch, ASU's Interactive Voice
Response (IVR) System, was implemented. A small pilot was
successfully conducted using a Syntellect, Inc. 96 line IVR
system. Enhancements were made to the system, and in April
1991 a second pilot, with a larger group of students, was
conducted. Planned capabilities and twenty-four telephone
lines were added to the system in November 1991. InTouch was
then available to all students for spring 1992 registration
and fee payment. In July 1992, a Credit Card Authorization
feature was implemented. A Class Status feature vas available
November 1992.

ASU plans to implement a Grade Inquiry system in May
1993. This will give students the opportunity to call from
any touch-tone phone to find out their grades, Grade Point
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Average, Probation status and so on. Other anticipated
applications are: Financial Assistance Inquiry, a Parking
System and an Admissions Verification System. Figure 1
reflects the implementation phases and features of InTouch.

+ August 1989 Project initiated

+ November 1990 InTouch Phase I pilot

« April 1991 Phase II pilot

+ November 1991 Phase III - all students
« July 1992 Credit Card Authorization
+ November 1992 Class Status

+ May 1993 Grade Inquiry

. Financial Aid Inquiry

. Parking

. Admissions Verification

Figure 1. Implementation Phases and Features of InTouch

SYSTEM CONFIGURATION OVERVIEW (Appendix A)

Syntellect's IVR units can connect to a telephone company
Central Office (CO), a Private Branch Exchange (PBX) or
Automatic Call Distributor (ACD) telephone system. The
telephone lines must be compatible with touch-tone service and
support a standard touch-tone phone. To avoid over-loading the
University's PBX during peak call periods, the 120 telephone
lines connect directly from the local telephone company CO.

We have two Emperor cabinets housing 60 lines each

(five, 12 line Premier modules). Terminal connection is
through an IBM 3745 controller. The host computer is an IBM
3090. In addition, we have multiple data 1logging and

monitoring sites and a four 1line Premier IVR application
development unit.
INTOUCH FEATURES

A brief summary of InTouch features follows:
INTOUCH REGISTRATION SYSTEM (Figure 2)

Within the Registration System, students may purchase
health insurance or a yearbook. Once registered, students may
add or drop classes as well as withdraw from classes.

However, complete viithdrawal from the University must be done
in-person.
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Students can hear a list of their classes in two ways:
(1) A "Quick List" provides the class Schedule Line Number,
Course Prefix and Number such as: SLN 12345, ENG 301. (2) A
"Complete List" includes the class meeting time and the
building and room locations.

A Class Status option informs students whether a class is
available, full or canceled. Feedback from students in the
first two pilots indicated this feature would be very helpful.
It is especially useful when attempting to drop one class and
add another. 1In most cases, if students knew the class they
wished to add was not available, they would never drop the
original class. This feature also reduces the number of
accesses to the registration system attempting to find
available classes. Also, within the Touch-tone Registration
System, students may select the Touch-tone Fee Payment System,
hear the above mentioned options again or end their phone
session.

1 Registration
+ purchase health insurance
+ purchase yearbook
Drop/Add
Class withdrawal
Quick list of classes
List classes (time/location)
Class status
Fee Payment System
Repeat options
znd this phone session

VWO ULLWN

Figure 2. Registration System Features

I%EOUCH FEE PAYMENT SYSTEM (Figure 3)

If callers select the InTouch Fee Payment System menu,
students may choose the Credit Card option to pay their fees
with Visa, Master Card or a debit card. Students receiving
financial assistance may also apply their aid award to pay
their registration fees after the first disbursement period
which is usually the first day of classes. Before the first
disbursement date, an Accounts Receivable method of payment is
generated, then Financial Aid is used at the proper time.

Students who prepay, overpay, drop or withdraw from
classes are automatically mailed refunds at the end of the
refund period. If a student anticipates no further

0
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registration activity, a refund can be requested and resceived
by mail within two weeks. Students may change their health
insurance coverage by adding or dropping coverage. Students
can hear an itemized list of charges including class fees,
deposits and miscellaneous fees such as lab fees.

By providing payment instructions, the number of phone
and in-person inquires have been greatly reduced. Three of the
most common gquestions asked by students are:

- What is the Fee Payment Office mailing address?

+ By when do I have to send my fees in to not lose
my classes?

+ Where do I go on campus to pay in-person?
Also from this menu, students may choose to return to the

InTouch Registration System, hear the above mentioned options
again, or end their phone session.

1 Pay with credit card

+ credit card

+ debit card
Pay with financial aid
Request refund
Add/Cancel health insurance
Itemized list of charges
Payment instructions

+ office address

+ postmark deadline

+ payment locations
Registration System
Repeat options
End this phone session

oUW

O W @

Figure 3. Fee Payment System Features

INTOUCH CREDIT CARD PAYMENT

Few colleges and universities with telephone registration
systems have implemented real-time credit card payment.
Working with Syntellect and Valley National Bank (VNB), ASU
now provides this service to our students.

The credit card authorization application connects ASU
with Valley National Bank's authorization system. This
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connection is via a standard leased telephone line with a
modem dial backup system. The backup system is only used in
the event the dedicated leased line fails. ASU has not had a
need for the backup system thus far.

Fach credit card payment takes less than one minute. A
"point of Sale" transaction is electronically created and sent
from ASU to VNB. VNB's system electronically provides InTouch
with the transaction response. The response indicates
approval or disapproval. Disapprovals can be because of a
referral condition or an error condition. Referrals represent
requests on the part of VNB for more information from the card
holder such as an address or contact phone number. These
payment requests are posted then the Student Fee Payment
Office follows-up manually with each caller. If disapproved
because of insufficient balance, an expired card, and so on,
InTouch allows the student to use another credit card and
resubmit the payment reguest. If approved, the student's
credit card is charged and ASU's computer system is updated
with the student's payment.

Figure 4 summarizes credit card statistics collected from
July 13th to August 22rd. This was the six week period before
the start of the fall semester, immediately after
implementation of the system.

Credit Card statistics reported over 96 percent of the
payment requests were immediately approved. The option to pay
by credit card was selected over 6,000 times. Of these, 5,673
completed the process resulting in 5,493 payments immediately
approved by VNB and 180 declined. After following up with the
students, ASU's Student Fee Payment Office manually cleared
102 of the 180 declines using "Point of Sale" units in their

office.
Transactions Activity
6,043 Pay with credit card
5,673 Completed credit card process
5,493 (96.8%) CC payments approved
180 CC payments declined
102 (56.7%) approved manually

Figure 4. Credit Card Statistics 7/13/92 - 8/23/92
SAVINGS

The most significant savings realized using this
technology at ASU and other institutions of higher educatiocn
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are reallocation and/or reduction of full-time and part-time

staff in Fee Payment and Registrar areas. Also, reductions
of:

+ overtime
+ forms and paper
* processing and handling time

*+ phone and in-person inquires

BENEFITS
The greatest benefits are:
* privacy
- security
*+ reduced workloads
+ immediate feedback on credit cards
- immediate feedback on aid payments
*+ more hours of availability
+ fewer students waiting in lines
+ convenient and efficient access
*+ convenience to students

InTouch requires entry of a nine digit ASU-ID number and
a four digit Personal Identification Number (PIN) before
callers can use the system. The PIN is initially set to the
students birthdate (month/day). The caller must change this
number to a PIN of their choice when first accessing the
system.

InTouch is available Monday through Friday, 7:00am to
9:00pm, Saturday 7:00am to noon, and Sunday noon to 6:00pm.
Because of high volume nightly production processing, the
system is not available 24 hours a day.

Before InTouch, there were occasions when students would

"camp out" all night at the registration sites to be at the
front of registration lines. This no longer happens. Also,
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the number of students overcome with heat stroke waiting in
115 degree heat in sunny Arizona has been greatly reduced!

all students may use InTouch during hours of
availability. Because on-line registration and pre-
registration are available, ASU has not had to schedule
student access by academic level, or some other method.

INTOUCH VS. IN-PERSON REGISTRATION

The most often heard response from students is how easy
and convenient this technology 1is to use. One of the
Registrar Office's favorite anecdotes about the InTouch/In—
person registration experience happened durlng the spring 1992
semester. A student was waiting at an in-person, on- -line
registration site when the site opened Monday morning. The
student wanted to add needed classes to her schedule. As the
site worker was processing her registration Course Request
Form, the student started into a lengthy explanation. She had
gotten up very early, hired a sitter to watch her children and
bought gas for her car to drive to campus from the far west
side of town. She was pleading with the site worker to find
classes for her. The site worker asked 1f she was aware of
InTouch, which is available to all students. She could have
called on Sunday with a better chance of getting her classes.
The student replied: "Yes, I know about InTouch, but, I would
have had to pay for the long distance call." The staff
workers were speechless. After the student left, the site
workers checked to see if the student was registered for any
math classes! As of October 1992 U.S. West eliminated toll
charges within the Phoenix metropolitan area. Therefore, this
will no longer be of concern to most students!

CONCLUSION

Obviously, not all students are taking advantage of
InTouch by using any touch-tone phone to take care of their
registration and fee payment needs. However, most students
are.

Using interactive voice response technology at ASU
continues to be tremendously successful. Using InTouch to
register, drop and add classes doubled in fall 1992 compared
to the previous semester. Students are taking advantage of
this service vs. the traditional, less convenient, in-person
services.

(®
_401_L14




REFERENCES

Denny, Lou Ann; Walker, Genene. 1991. "Students Are Getting
InTouch: Arizona State University's Touch-tone Registration.™"
ASU Computing News, March 1991, pp. 8-11.

Bernick, David. 1992. "InTouch Credit Card Authorization." ASU
Computing News, August-September 1992, pp. 5.

Walker, Genene. 1992. "Communications Breakthroughs In Higher
Education Using Computer - Telephone Integration.'" Paper and
presentation at the North American Telecommunications
Association's UNICOM '92 Conference, Washington, D.C.

INFOBOT/EMPEROR Marketing Product Manual, pp. 14-17. A
publication by Syntellect, Inc.

(Vo)
|

— 102 —




INFORMATION
TECHNOLOGY:
The Revolution
Confinves
STUDENT INFORMATION SYSTEMS
M4-2
Steps to a Revolution: A Case Study
of Electronic Transcripts at ASU
Katherine Ranes
Arizona State University
38th Annual
College and University
Computer Users Conference
Hosted by Baylor Unlversity
in San Antonio
May 9-12, 1993
Q S\ G




Steps to a Revolution
A Case Study of Electronic Transcripts at ASU

Katherine Ranes
Application Systems Analyst, Principal
Arizona State University
Computer Information Systems
Tempe, Arizona 85287-0101
(602) 965-2772
BITNET: KAKJRQ@ASUACAD INTERNET: KAKJR@ASUVM.INRE.ASU.EDU

INTRODUCTION

The transcript 1is the physical document which provides
evidence of a student's academic achievement. 1In the past, great
care has been given to the creation of the physical document. The
quality of the paper, the beauty of the script, the elaborate seal
all conveyed the importance of the document. The document itself
was a treasure. Today, the value of the transcript is not enhanced
by its physical nature, but by how quickly the information included
in the document can be shared with those who want to use it. 1In
many cases, the physical document is a hindrance. It takes time to
create; it's expensive to transport; it's open to forgery; it
takes space to store; and it's not easy to retrieve. This paper
discusses the steps that ASU has taken to advance the revolution
from paper transcripts to those in electronic form.

OVERVIEW OF ARIZONA STATE UNIVERSITY
University Background

Arizona State University is part of a three university system
governed by the Arizona Board of Regents. The other members of the
system are the University of Arizona in Tucson and Northern Arizona
University in Flagstaff. Founded in 1885, ASU has 12 colleges and
schools. The main campus is located in Tempe within metropolitan
Phoenix. The west campus, recently accredited by the North Central
Association; serves western Maricopa County. ASU's total
enrollment is over 43,000 students.

ASU is primarily a commuter school. About twenty-five per
cent of our students are graduate students. A significant number
' of undergraduate students come to ASU with transfer courses. Over
fifty percent of yearly transfer students come from the 1local
Maricopa Community Colleges. ASU West offers primarily an upper-
division curriculum so all its students have completed courses at
other institutions. The information received on transcripts is an
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integral part of many admissions decisions and used in academic
decisions throughout our students' academic careers. :
Technical Background

The central computing organization at ASU, Information
Technology (IT), provides a wide variety of computing products and
services. Centralized administrative computing is supported by two
IBM mainframes: a 3090 500E and a 2084. Administrative student
systems are developed in COBOL in an IDMS environment.

Data communications take place over a campus broadband
backbone (ASCII packet and Ethernet) and via direct coax connected
terminals using IBM SNA protocol. Most administrative computing
uses direct connected terminals, but ASU is evolving toward a
TCP/IP standard for Ethernet communications in both academic and
administrative computing. ASU is connected to the Internet but has
not used it for administrative data communications. ASU
administrative systems use SUPERTRACS from Sterling Software to
send/receive data to/from other organizations.

Administrative Applications Background

ASU's student applications are highly integrated, using a
common Student Information Systems (SIS) database. SIS
applications interface with business applications. These systens
were developed in house by ASU technical staff. We expend
significant effort in maintaining these systems. The electronic
transcript sub-system is part of the Student Records and Admissions
systems within the SIS.

LAYING THE GROUNDWORK

The groundwork for many changes occurs long before the change
is envisioned. Your institution may have started the process
toward electronic transcripts without realizing it. This was the
case at ASU.

Academic Record in Electronic Form

Arizona State University installed a new Student Information
System in 1980. One of the key differences in the new system was
that the student's complete academic record was kep: on the data
base. The data base allowed on-line display of the transcript and
the creation of a complete printed transcript. The new system had
many benefits. The one that was important for the electronic

transcript was that the acadzmic record was stored in electronic
form in one place.
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Repository for Incoming Transcripts

The Arizona Board of Regents changed undergraduate admissions
requirements for Fall 1987 admissions. The new requirements stated
that incoming students must be competent in several subject areas.
This new policy triggered a substantial revision to the Admissions
systems at ASU. The revised admissions system captured information
about the individual courses a student completed in high school or
at other post-secondary institutions. The individual course
information has benefitted evaluators and advisors. This system
component was important for the electronic transcript project since
it provided a place to store incoming transcript information in
electronic form.

REPOSITORY FOR INCOMING TRANSCRIPTS

ELECTRONIC ACADEMIC RECORD

Figure 1

LOCAL EFFORTS

When Arizona State University began discussing electronic
transcripts with its neighbors in the Maricopa County Community
College District in 1988, we were not planning to change the world.
We wanted to solve a local problem. Being close dgeographically,
the two institutions serve many of +the same students.
Approximately 15,000 transcripts are sent back and forth each year
between *he colleges and the University. Admissions and Registrar
offices have seen benefits from this local exchange. Yhe benefits
received from this local effort convince us to push for broader
change.

To provide electronic transcript exchange, ASU made changes to
its systems and procedures.

Data Communication Outside ASU

Arizona State University computers are connected to various
other computing facilities. This connection has been primarily for
academic activities and electronic mail. Connection outside of ASU
for administrative computing was very limited. One method we had
used was to dial-up another computer using a PC and modem. This
worked but required operator intervention and the line speed of the
regular phone line presented problems for large data transmission.
To support the electronic transcript exchange and other data
exchanges, ASU purchased SUPERTRACS in 1988. SUPERTRACS runs on
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the IBM mainframe, supports unattended operation and connection,
stores data received/sent from another computer, validates
passwords, and provides security for administrative systems.
SUPERTRACS benefits any administrative system which wants to
connect outside the university.

Communications Network

Arizona State University and the Maricopa District Office were
already connected by a dedicated phone 1line when we began
electronic transcript exchange. The colleges within the Maricopa
District were also linked to the District Office. The electronic
transcript exchange used the existing network. Electronic
transcripts became another use for an existing network.

Cooperation of Stakeholders

Exchange of electronic transcripts by definition implies a
cooperative endeavor. Several work groups formed in the course of
the project. Representatives from Undergraduate Admissions,
Readmissions/Records, and Graduate Admissions met with computing
services staff to determine how each office wanted to receive and
process transcript data. Staff from ASU and Maricopa met to define
transcript format and operations schedules. Computing services and
admissions/records staff from both organizations met to review and
confirm system tests. The project required many offices to examine
their assumptions/procedures and reach consensus with others
involved. The lessons we learned by working with each other
improved our organizations. The cooperative spirit serves us as we
continue to work together.

Format, Rules and Procedures

No national standard existed in 1988 when ASU and Maricopa
began their electronic transcript exchange. Both institutions met
to identify data included in their transcripts. We developed a
format that included all the data included in either transcript.
We also defined the expected and required content of each field.
Procedures were developed for future review of the format. To
accept the new electronic transcripts as official, required policy
changes. The governing bodies for ASU, the Arizona Board of
Regents, and the Maricopa Community Colleges, the Maricopa County
Community College Board, accepted the electronic transcript as
official. This set a precedent for the possible future exchange of
other official documents.

System Revisions

ASU received incoming transcripts from Maricopa in phase one.
To accept transcripts, we added a new sub-system. This system did
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not change the existing admissions systems but added a new way of

putting information into the system. New programs verified
incoming ‘transcripts, matched them with applicants/students,
determined the interested office(s), printed the transcript or

added transfer courses directly to the student record. +@Pthecr new
programs supported office staff by recycling unmatched transcripts,
providing methods to manually match, post or print any transcript,
and purging transcript files.

The second phase of the exchange had ASU send transcripts to
Maricopa. We needed to enhance the transcript request process.
Prior to the electronic transcript exchange, the transcript request
process was limited to asking for copies of an individual
student's transcript. Electronic transcript exchange was the
impetus to revise the request process. Enhancements added the
ability to request transcripts in the future, display requests on-
line, produce computer generated addresses, track transcripts fees,
and retain electronic data about transcript requests. Other new
programs were added at the end of the transcript creation process
to create transcripts in electronic format.

Trading Partners

The local exchange has been sending transcripts to ASU since
1989 and sending transcripts to Maricopa since 1991. One
difference between this system and many other systems we use at ASU
is that its continued success and operation relies not only on us
but also on the Maricopa systems. ASU and Maricopa continue to
communicate to ensure the smooth functioning of the system. We
need to act as partners as we plan for future expansion and
enhancement.

TRADING PARTNERS

SYSTEM REVISIONS

FORMAT/RULES/PROCEDURES

COOPERATION OF STAKEHOLDERS

COMMUNICATION NETWORK

DATA COMMUNICATIONS

REPOSITORY FOR INCOMING TRANSCRIPTS

ELECTRONIC ACADEMIC RECORD

Figure 2
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LOCAL BENEFITS

The electronic exchange of transcripts has brought benefits to
both Admissions and Registrar's Offices. This exchange method:
eliminates manual procedures to mail the transcript; cuts delivery
time; provides automatic matching of over 95 percent of incoming
transcripts; cuts time and errors associated with data entry;
reduces postage and paper costs; and saves clerical effort and
space needed to file paper documents. We have also discovered the
ripple effect of improving our systems. Phone 1inquires are
reduced. Turnaround for admissions and transfer credit decisions
is lessened. Transcript request information is available more
easily. Transcript requests are entered with a more even workload.
We believe these initial steps are investments for greater benefits
in the future.

NATIONAL EFFORTS

National Format

The American Association of Collegiate Registrars and
Admissions Officers (AACRAOQ) appointed a task force in 1988 to
develop standards for electronic exchange of educational records.
This group along with a parallel task force created by the National
Center for Educational Statistics developed a national standard to
exchange electronic transcripts. The transaction set 130 was
formally approved by the American National Standards Institute
(ANSI) X12 committee in February 1992. For institutions starting
the development of electronic transcripts, the presence of a
national standard saves considerable time.

Arizona State University strongly supports the efforts to
expand the number of institutions using the X12 standaxd. 1In 1992
we began a project to expand our current electronic transcript sub-
system to use the national standard in place of the local format
developed for the Maricopa exchange. To accomplish this, ASU
purchased STX12, an EDI translation package, from Supply Tech. We
modified an existing program to add data items needed by the
national standard. We added new data communications procedures to
connect to the GEIS (General Electric Information Services) network
so we could transmit to others using the national standard. With
these minor enhancements, we have been able to experiment with
others piloting the new SPEEDE standard.

NEXT STEP

There are many hnext steps to advance the revolution in
electronic data exchange. Arizona State University sees many next
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steps for itself and others. Some definite next steps we have
actively considered are:

* complete conversion of the Maricopa exchange to the
national standard

* expanding the exchange to high schools in Arizona

* sending transcripts to the state Department of
Education for teacher certification

* adding additional postsecondary institutions

* using the transcript as part of a transfer
equivalency system

* expanding data exchange to other transactions.

NEXT?

NATIONAL FORMAT

TRADING PARTNERS

SYSTEM REVISIONS

FORMAT/RULES/PROCEDURES

COOPERATION OF STAKEHOLDERS

COMMUNICATION NETWORK

DATA COMMUNICATIONS

REPOSITORY FOR INCOMING TRANSCRIPTS

ELECTRONIC ACADEMIC RECORD

Figure 3

CONCLUSION

Arizona State has seen benefits as it has taken each step in
this changing environment. Electronic data exchange 1is a
technology which gives immediate benefit and builds an
infrastructure for more benefits in the future.

As colleges and universities try to do more with less, ASU
continues to invest in electronic data exchange. Other industries
have demonstrated the benefits of this technology. It is only a
matter of time before electronic transcripts are the primary method
for sending educational records. That day will come more gquickly
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if other institutions add their talents and resources to the
effort. Join the revolution.
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GIVE CREDIT WHEN CREDIT IS DUE:
AN ON-LINE STUDENT CREDIT SYSTEM FEATURING ON-DEMAND CHECKS

Marty Werneke
Application Coordinator, Finance and Administration
Central Missouri State University
Humphreys Room 222
Warrensburg, MO 64093
(816) 543-4895
WERNEKE@CMSUVMA

Central Missouri State University, founded in 1871, consists of 1050 acres located 50
miles east of Kansas City in Warrensburg, Missouri. Between the four colleges of Applied
Sciences and Technology, Arts and Sciences, Business and Economics, and Education and
Human Services, students may earn Associate, Bachelors, Masters or Education Specialist
degrees from 150 areas of study. As of September 16, 1992 enrollment at Central was
approximately 12,000. As with many universities, a large portion of that population is on
some form of financial aid. At Central, this is generally around 5% - 60 percent.

The department of Information Services provides the university with a variety of
computerized systems which support the university’s administrative functions. A few of
Ceniral’s major "in-house" developed on-line systems consist of:

Personnel/Payroll (1978, DL/)
Student Registration (1968, VSAM)
Total Transcript (1981, DL/
Revenue (1972, VSAM and DL/I)
Financial Aids {1979, DL/I)
Facilities Invantory (1988, DL/I)

Within the past several years, Central has purchased and installed four package systems:

College and University Finance System
(CUFS, 1983, American Management Systems)
NOTIS (1984, Northwastern University)
Alumni Development (1992, information Associates)
Degree Audit Reporting System (DARS, 1992, Miami University)

Management applications are supported by an IBM ES9121-210 Central Processing Unit
with 64 Megabytes of memory. Centrai's mainframe operating systems is DOS/VSE/ESA.
Peripherals include 1 IBM 3990 disk controller, 4 IBM 3380 high density disk drives, 3 IBM
3420 tape units, 1 I1BM 7171 protocol converter, 1 IBM 3820 laser printer, 1 1BM 3203 printer,
1 8TC line printer and a number of IBM 3174 terminal controllers. One of the 3174 controllers
Includes a Token Ring backbone. Support is provided to over 600 devices through coax
attachment, Token Ring and Apple Local Talk networks,

HISTORY OF STUDENT REGISTRATION AT CENTRAL

As listed above, Central’'s revenue/registration system is over 20 years old. This system
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has served the university well, but as policies and procedures evolved, the system became
increasingly harder to maintain. The student registration system allows pre-enroliment for the
next semester to begin two weeks after the current semester starts, Students’ fee charges
are generated and/or adjusted immediately upon a change in enrollment. Residentia! life
charges are also generated upon assignment to a residence hall. Several years after
implementation of the registration system the financial aid system was added which allowed
parsonre! to enter financial aid information as student award letters were returned. Students
were able to pay their charges at any point in time after the charges were incurred. While this
type of systom may be miles ahead of the old port-a-punch and rnass enrollment maethods of

the past, changes in policies and procedures resulted in many problems which had to bs
addressed.

Typically, there are always a very large number of enrollment (drop/add) changes for a
student. Because of current file limitations, it became necessary for us, under certain
circumstances, to purge courses that had been dropped by the student from on-line records
in order to handle his current enrollment. Results were, of course, inaccurate reporting and
potential fee calculation errors. Central’'s refund policy (first week - 75 percent, second week -
50 percent, third week - 25 percent) only compounded the difficulty in recalculating fees
accurately. Tracking a student’s financial record became difficult to say the least.

Loans, grants, and scholarships, were manually entered to a DL/l database as a student’s
paperwork was completed. The termina! operator was responsible for entering the amount for
each type of aid/award. A "pre-run" report was produced two days prior to financial aid
application. It became a manual effort at that point to review all students to determine
whether or not adjustments were necessary. While those reviewing the report found many
discrepancies, the potential for over-awarding was definitely present.

Another problem with the previous method of applying financial aid was the volume of
checks which were voided each semester. An application run was made approximately every
two weeks and checks were produced at that time. These signed checks would remain in the

Revenue Office until either the students picked them up or financial administrators determined
that they should be voided.

The student receivables billing also left much to be desired. Bills were printed on mailer
forms which, because of space, limited the number of charges detailed to 12 and number of

awards to five, Payments were never reflected. As a result, billing was much too vague and
confusing,

SOMETHING HAD TO BE DONE!

It was decided that a "credit" system would be beneficial to the university’s operation,
Beginning spring ‘91, countless hours were spent by a committee of representatives from
Revenue, Admissions, Accounting, Controller, Athletics, Student Affairs, Financial Aid, and
Information Services in trying to define the "scholarship policy/credit” project. Federal
regulations needed interpretation to determine how this new system should handle them.
Priorities for the application order of awards/credits needed to be defined. A "conflict matrix"
of valid award combinations and order of adjustment also required definition. Begirining in
August 1991, the design phase of the student credit portion of the system also began.
Programming started in late November, 1991.

There were several limitations within which we had to live including the decision to
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Aruitoxt provided by Eic:

implement the initial phase of the system for Fall of 1992. Because of pre-enroliment, that
meant prograrnming must be completed by February 3, 1992. With this short time frame, it
became apparent that we did not have the time to totally rewrite the existing systems and we
had to live within the file structures and data available at the time.

The new credit system was to also include third party credits {ie: vocational rehabilitation,
veteran, etc.) as well as fee credits {refunds) and cash credits (payments made by the student).
These new credit types and associated data were defined within new DL/l segments. One of

the beauties of a DL/| database is the ability to define new segments without charnging ALL
existing programs.

The majority of the old revenue related on-line functions became a part of the new menu-
driven system. Some of these functions include student receipting, entering/removing
charges/credits, and loan repayments. A variety of existing inquiries were added to this menu
as well as several new inquiries which aid the operator in determining the status of the student
account. Figures 1, 2, 3, and 4 are a few inquiries which operators find very helpful.

Figure 1: INQUIRE STUDENT BALANCE

DOE JOHN 92/4 SALAKCEDUE  1411.00- 608-11.3930 FAREV168
CHARGES BALANCE DUE $3.692.20 . AVAILABLE CRED BALANCE $5,003.20
92/2P 0062 09/17/1992  $743.20 CASH CREDNTS
92/4 0014 10/01/1992  $204.00 92/2 asL
l 9204 006  10/01/19892  $204.00 92/4 GSL
92/4 0052 10/01/1992  $896.00 92/4 PELL
j 9272 016 10/16/1992 15.00 922 10/22/1992
92/2 026  10/17/1992 $23.00 9212 10/16/1992
| 92214 o001 10/22/1992  $680.00
92/4 002  10/22/1992  $820.00
l 92/4 001 10/28/7982  $208.00

L R Y Y PR )

LI N B Y BN I 2

PF1 = PAGE FORWARD PF2 = PAGE BACK CLR = EXIT TASK
PFE - BUBAENU PF12 = MAIN MENU PF3 = SET TAGS

The teft side of thus screen reflects the students charges on file up through the year/semester selected. The right

side shows the available credits remaining through the yesr/semester selected. The top line will show the balsnce due
to/dua from the student.

BEST COPY AVAILABLE
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Figure 2: INQUIRE PAID CHARGES/CREDITS

SMITTY JOE 478044821 FAREVOO4
YEAR 8 DATE RECEPT RECHVED RECHVED WECHVED RECEVED
SRV TYPET CREATER DATE KUWMS CASH GCHECK  CR.CD, 223 AVALABLE
22 rAL 10311992 CRED 0.00 0.00 0.00 §26.00 0.00
922 ACHA 10311992 CRED 0.00 0.00 0.00 100.00 0.00
922001 10311992 CRED 0.00 0.00 0.00 204.00 0.00
922002 103116892 CRED 0.00 0.00 0.00 221000 0.00
922 a0 10311992 CRED 0.00 0.00 0.00 Be¢1.50 0.00
¢*STQTAL " 10311992°CRED* 0.00* o0.90* 0.00* 3800.80° 0.00
924 CASH 10261992 0428 g.00 28.0t 0.00 Q.00 2s.01
***TOTAL **07 1020199204286 0.00* 28.01° 0.00°* 0.00* 28.01%
924 CASH 10241992 F001 0.00 0.00 0.00 25.34 28.34
***TOTAL***07 10921982°F001° 000° 0.00° 0.00° 25.34° 26.34
922 CASH 090419020347 0.00 126401 0.q0 0.00 0.00
¢¢*TOTAL®*°02 09041992°0347° 0.00*1284.01* 0.00 0.00 0.00
922 CASH 080019920698 0.0 234,60 0.00 0.00 000
914076 04071992 090819920696 04 .44 0.00 0.00 0.00 0.00
P14016 04271992 090819920688 16.00 0.00 0.00 0.00 0.00
814015 04291992 09001992 0698 15.00 0.00 0.00 0.00 Q.00
814 075 05141992 08001992 0586 82.32 0.00 8.00 080 9.00
PLACE CURSOR ON LINE TO PRINT DUPLICATE

PF1 =« PAGE FORWARD PF2 = PAGE BACK CLR » EXIT TASK
ENTER« PRT DUPLUCATE PF8 ~ SUBMENU PF12 = MAIN MENU

Thie inquiry will reflect &ll peyments mads by the student as well ae eny credit epplicstions which
have been posted to hie sccount. Note: The teceipt deted 10/31/1892 ie e credit epplication. All
credite applisd ere listed. The cash credit deted 10/26/1292 lreceipt numbaer FOO 1) indicetes e cash
credit forwerded to s future semasster. The student masy elect to reserve ell or e portion of hie
eveilable cash credits held in resarve for another semester.

Figure 3: INQUIRE REFUND CREDIT ADJUSTMENTS

j SMITTY JOE 8212 478044021 FAREV180
YR/ CREDIT ORIGINAL APPUED EXCES$ BALANCE  MAX VOIDED
SEM TYPE DM DATE AMOUNT  TO CASH AMT AMY DATE
92/2 002 07/29/1992 2,210.00 00 Q0 2.210.00
ADJUSTMENTS
TYPE DESCNIPTION DATE $EQ AMOUNT MAX AMT.  CHECK OPER
[ 0 ORIGINAL ENTRY 07/29/1992 01 1.106.00 1.106.00 ADB
1 AUTO ADJUSTMENT 08/21/1992 02 1.108.00 2,21000 AOG
4 BATCH CREDFAIS 10/31/1992 01 2,210.00- Q0

0000000000000000000000000000000000000000000000000000000000000000%00000000

] PF1 = PAGE FORWARD PF2 ~ PAGE BACK CLR = EXIT TASK
R PF6 = SELECT SCREEN PF€ = RETURN TO SUS PF12 « RETURN MENU

An operetor may view refund credits end cesh credita. This screen dispiays s non-tes credit of 2,210.00
and oll adjustments which were made to srrive et thet figure.
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Figure 4: INQUIRE APPLICATION INFORMATION

AMOUNT
$1.126.00
$700.00
$200.00
$476.00
$989.00
$250.00

10/29/1992
*

498-52-8879

FAREV1SS

DISTRIBUTION

YYi$ TYPE
92/2 001
92/2 008
92/2 001
92/2 008
92/2 0062
92/2 080

04/00/1892
oD/ tR/ 1992
07/27/1892
08/07/1992
08/07/1992
09/04/1992

CREATED AMOUNT Hs$

$1.088.00
$180.00
$204.00
$989.0) 09
$865.00 16
$809.00

$1,100.00

.
.
-
.
.
.
.
.
.
.

EXCESS $1.100.00

PUSSUPEUNII I vy —

$4.870.00 i TOTAL $4,870.00

900006000000 0000004000000004000000000000000000000000000000005000000060060

PF1 = PAGE FORWARD
PFS » SELECT SCREEN

PFQ = PAGE BACK
PFE = RETURN TO SUR

CIR = EXIT TASK
PF12 = RETURN MENU

Once an application (or distribution of funds} has besn made, the operator has avalsble an
inquiry screan which will display all credive which were apphed to hus account, all

cherges which have besn paid by thet credit, and also that smount of axcess over end above
his charges which has bsen movad to his cash credite for future use.

SECURITY

Security and a sufficient audit trail were two issues that were addressed during this
project. The security program developed controls for the data entry of credits and charges.
At the present time each charge type and/or fee credit type can be entered selectively by up
to five offices and/or individuals. The program utilizes the CICS operator-id from the CICS SNT
table in determining the terminal operator’s clearance. All charges to a student account can
be entered on-line by the area of responsibility. Fee charges, however, are automatically
calculated at enrollment time. There are currently about 25 areas with this capability {i.e.:
health center, airport, parking, residential life, etc.). Should this number need to be increased,
it could be done quite easily. With regard to an audit trail, the terminal operator has available
on-line, all third party credits, fee credits, and cash credits posted to the student’s account,
with all adjustments that have been made to each credit. Any on-line adjustments made will
also have the operator’s CICS operator-id recorded.

Another method of security added to the "remove charge” function prohibits removing
a charge unless it was entered the same day. This was a requirement for the new billing
procedure to be implemented in July. Charges which were entered and removed the same day
are not shown on the student’s bill. However, if a charge is entered one day and later the
operator determines that the student is no longer responsible for the charge, they must enter
a credit. At billing time, both the charge and the credit would be reflected. Another control
measure taken by this security program is to prohibit the capability of entering/removing
charges by the same area which receipts payments.

BEST COPY AVAILABLE
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AWARD ADJUSTMENTS

As mentioned earlier, programming was developed that would automatically, on-line
adjust a student’s credits whenever any function was performed which might alter the amount
available for each type of credit/award depending on the conflict matrix and rules developed.
The adjustment program will find conflicts such as Distinguished Scholar and Foundation Merit,
Regents-in-state and Regents-out-of-state, and Distinguished Scholar and Regents. In these
situations, the student can not have both. In the case of the Distinguished Scholar{full ride)
and Regents Scholarship, policy dictates that the maximum amount the student can receive
is the "cost of education". Therefore, the student’'s Regents Scholarship will be adjusted to
zero. Another example of this adjustment is PELL. If the student dropped below fulltime, such
as 9 hours (this is considered 3/4 time at Central), programming would adjust the student’s
PELL award to 75% of the original award. Charges/credits antered will also invoke the
adjustment program to review the student’s account and made necessary adjustments.

STUDENT RECEIPTING

There are severa! receipting functions which may be performed in the revenue office.

The one referred to in this paper pertains to the student receipting function. To begin with,
the system is capable of maintaining 35 separate drawers (receipting stations) during the day.
Each operator has the capability to check at any point duririg the day to determine the current
drawer balance. Totals to which the operator must balance include: cash received, special
deposits, credit card payments (electronically processed), credit card payments (manuaily
processed), checks received, and inter-departmental transfers. (Figure 5) Once each operator
has balanced their "drawer" an operator can display a deposit screen (figure 6), print screen
the image, and use that to accompany the daily deposits to the bank.

Figure 5: OPERATOR DRAWER BALANCE

FAREVO98
GENERAL FUNDS FOUNDATION FUNDS TOTAL

CASH -

SPECIAL DEPOSITV
EDC MC/VISA/DIS
MASTERCARDNVISA
CHECK -

DT -

GENERAL TOTAL

$166.90 - $0.00
$16,983.40 $0.00
$0.00 $0.00
$0.00 $0.00
$18,000.60 $2,000.00
$0.00 $0.00
$33,908.10 $0.00

618590 -
$15,983.40
¥0.00
$0.00
$20080.860
$0.00
$36,908,10

DRAWER NUMBERIS ALL - TSMITH

DRWR 01 DRAWR 13 DRWR 286
DRWR 02 $15,677.79 DRWR 14 DRWR 28
DRWR 03 DRWR 18 DRWR 27
DRWR 04 $#6,076.89 DRWR 18 DRWR 28
DAWR 06 $11,440.22 DRAWR 17 DRWR 29
DRWR 08 DAWR 18 DRWR 30
DRWR 07 $1.,108.20 DAWR 19 DRWR 31
DRWR 08 DRAWR 20 DRWR 32
DRWR 09 DRWR 21 DRWR 33
DRAWR 10 $0.00 DRWR 22 DRWR 34
DRWR 11 DRWR 23 DRWR 36 $2,000.00
DRWR 12 DRWR 24 TOTAL = $36,908.10

PFE - TO RETURN TO SUB-MENU PF12 . TO RETURN TO MENU

An operawor may at any paint 1 the dey display their particular drawer balancs or the bslance of
il receipting stations broken down by funds {yeners! or foundation) and by method of psyment.
The bottom haif of the acreen reflects the totsl amount receipted for esch station,

17
13

. DBESTCOPY AVAILABLE




Q

ERIC

Aruitoxt provided by Eic:

Figure 6: DAILY DEPOSIT SHEET

REVENUE DRAWER TOTALS FOR THE DAY OF 11/03/92 FAREV171

TOTAL OF DRAWER TRANSACTION 33.980.46
LESS GENERAL SPECIAL DEPOSIT - 16.015.1%
LESS CMRU FOUNDATION SPECIAL DEPOSITS 0.00
LEES CMSU FOUNDATION 0.00

SUR TOTAL 1787470
LESS GENERAL EDC GREDIT CARDS -
LESS CMSU FOUNDATION EDC CREDIT CARDS

TOTAL DEPOSIT FON ALL CAEH DRAWERS 17,974.70
sessscecse GENERAL FUNDS BANK DEPOSIT TOTALE FOR ®®®%eeessccssccsscsscve .
CHECKS 18,140.60

MANUAL CREDIT CARDS + 0.00
CASH + 168.80 (3
TOTAL DEPOSIT 17.874.70
900000000000 FOWDAT'ON FUNM .MK Dm“T TOTM-‘ Fon ...........'..;’:‘:‘:
CHECKS
MANUAL CREDIT CARDS +
CASH +
TOTAL DEPOSIT

i PF8 - TO RETURN TO SUB-MENU PF12- TO RETURN TO MENU

When all receipting stations havs batanced their drawars sn operstor may display the sbove screen,
screen print end then attach it to the daily bank dsposit.

As with the previous revenue receipting function, students have always had the facility
to make payments directly to their account at any point after their charges have been incurred.
We have now taken this a step further by allowing the student to pay in advance, on their
account, money to be applied to their charges at a later date. These are referred to as "cash
credits”.

While tightening many of the controls, the receipting function still maintains a lot of
flexibility. As the student is processed, programming will send a variety of messages to the
operator depending on the status of the student (ie: suspended/dismissed, records on hold,
collection agency account, etc.). The first common screen which is returned, however, on
every student is one which will indicate all loans, grants, scholarships, fee credits, third party
billing credits and cash credits available, as well as the total outstanding charges. The operator
then has a variety of pathways which may be taksn while continuing the receipting process.

(deally, the student’s payment will be recorded as a cash credit. If, however, the need
arises, specific charges lie: telephone bill, parking fine, etc) may be selected for direct
payment. The philosophy taken at Central is that it really doesn’t matter what charges have
been paid or not paid, but only that sufficient credits are available to cover the student’s
charges. In fact, controls have been developed which will prohibit enrollment fees from being
directly paid. The only way current semester fees can be paid is during batch application of
credits. An application run, to distribute revenue to the appropriate accounts, is made
approximately once per month throughout the semester.

The next common screen that all revenue operators will receive regardless of the pathway

chosen will allow the operator to indicate the amount of payment and method of payment.
(Figure 7) This particular screen contains all the information the operator needs to know to

113 BEST COPY AVAILABLE
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complete the function, whether it is receipting a payment, or making a cash withdrawal for the
student against his/her available credits.

Figure 7: RECEIPT PAYMENT/CASH WITHDRAWAL

SMTTY JOK YEANSEM - 92/2 478044821 FANEVORO
TOTAL OUTSTANDING CHARGES TO DATE { .00) 1.920 80
ACTUAL CREDIT AVAILARLE VO DATE { .00} 1.847.30
TOTAL ESTIMATED CREDITS AVAILARLE TC DATE { 1.700.00) 1.800,00
UNAUTHONIZED PELL AVAILABLE a80.00

ESTIMATED BALANCE PRIOR THIS SESSION ( 1,062.80)
RECRIVED THIS RECDPTING SESSION
CASH RECBVED - ———
CHECKS RECEIVED - 300.00 ELECTHONIC
CRENTCARD - eemeee .
10T RECAVED - TOTAL. 300.00

CHARGES PAID THIS SESSION 0.00
AMOUNT AVAILABLE FOR CREDIT THIS SESSION 200.00

INDICATE AMOUNT TO CREDIT THIS SESSION 260.00
CASH SACK 1O STUDENT Bo.c0

MAIMUM ADVANGE POSSIBLE { €00.00} T ek
PAYMENT PRESENTED (TMP| - P

ENTER ONE OF THE FOLLOWING TO CONYINUE PROCESSING:

ENTER - CALCULATE TOTALS PE1 . CONTINUE PROCESEING
RO . CANCEL/RETURN TO BUB.MENU  PE11-PREVIOUS  PF12.CANCELMETURN MAIN MENU

hare 18 8 lot of information on the ecreen to eneble the operetor to determine
the next atep to taka. The emourite on the top 25 % of tha ecteen are not changesble by the

operetor. f the student te meking e payment, the oparetor muet enter the amount

at the locetion indiceted in the middie of the screen. The maximum advence possible is calculsted
bassd upon the operetor's security, end peymente mads during thet teceipting eession.

The smounts reflected in parenthesie sce informetionsi only. (In thie example the 1.700.00

18 the smount of GSL for which the student hae been spproved. Six hundred doilsre e then the amount
of open caah advances the student hss remairung on fils!

There-are sufficient controls within the receipting function which do not allow the
operators to advance more than the student's credit balance (charges less credits). Two
LOGONS have been established which will allow the operator the ability to override the
controls and allow advances up to the total credits available regardless of outstanding charges.
These logons are seldom used but do accomodate circumstances where family housing is
charged by the semester and are paid in advance EXCEPT when government loans may be
credited in two payments. If the second check from the loan has not been received it is not

required that ALL housing for the semester automatically be paid from the first check. (FIGURE
8)

ERIC
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Figure 8: RECEIPT PAYMENT/CASH WITHDRAWAL (OVERRIDE LOGON)

SWYTY JOE YEAR/SEM -92/2 478044821

TOTAL OUTSTANDING CHARGES TO DATE {
ACTUAL CREDIT AVAILABLE TO DATE t

o0
.ao)

TOTAL ESTIMATED CREDITS AVAILABLE TO DATE ¢ 1,700.00}

UNAUTHONZED PELL AVAILABLE

ESTIMATED BALANCE PRIOR THIS SESSION
RECBIVED THIS RECEFTING SESSION
CASH RECEIVED - )
CHECKS RECEIVED - 300.00 ELECTRONIC
CREDIT CARD - - -
IDT RECHVED - . TOTAL-
CHARGES PAID THIS RESSION

AMOUNT AVAILABLE FOR CREDIT THIS SESSION
ININCATE AMOUNT YO CREDIT THIS SESSION
CASH SACK TO STUDENT
MAXIMUM ADVANCE POSSIBLE ( @00.00}
PAYMENT PRESENTED (T M.P) - 4
ENTER ONE OF THE FOLLOWING TO CONTINUE PROCESSING:

ENTER - CALCULATE TOTALS PF1 - CONTINUE PFROCESSING

FAREVOSO 8
1.920.80
1847.30
1,600.00

280.00

(1.687.50) |

260.00
80,00

T 274730

Thue display is besically the same ss figurs 7, howevar, in the case whare ons of the two “ovarride”
operators 1s logged on, the maximum sdvencs pogsible will be the sum of all credite svaiiable (1,687.60),
all deposits made durning that raceipting sassion, less all open caah sdvence that the student has slready

received since isst applicstion {600.00).

Anytime a check is issued, a corresponding charge is created on the student’s account.
This charge is then paid at the time the application of credits is made. Figure 9 and 10 reflect
the "receipt” screen and the "check issued" screen which can be screen printed and given to
the student. The receipt screen shows the amount which was credited to the

Figure 9: STUDENT RECEIPT

CENTRAL MISSOURI STATE UNIVERSITY

491-324682 WARRENSBURG. MISSCUAI 04093

DOE JOHN BALANCE OF ACCOUNT

199 S.W. 13 HIGHWAY SEM TYPE OESCRIPTION
ROUTE 3F 911 0047 DROP CHARGE
CEDAHR RAPIDS 1A 48621 802 01% TRAFFIC FINE

912 016 TRAFFIC FINE

TOTAL RECEVED
CHARGES PAID
CREDITS

CHANGE 9.17

N TOTAL REMAINING CHG 869.98
CHECK ISBUED + 360.00
TOTAL AVAILABLE CRED - 3600.00

DUE FROM STUDENT { 2,480.02)

METHOD OF PAYMENT - C§H CK CRCD IDT
VALIDATION - YES 82/2
PREPAYMENT - MO  NEXT $CHEDULED OTHER

FULLPAYMENT .YES PAYMENT DATE TOTAL CHARQES PD.
B RECRIPTED BY <01 ISSUED - 10/16/1992 NO. 3216

116.43

09:468:32

The abova display 1s that of a students receipt for 8 paymant which he hes mads. The right haif of the
raceipte liate all charges which were paid directly by the student. The left portion indicates the smount

received from studsnt, total cierges

— 1256 —

smount deposited as credit snd eny changs returned to the student.
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Figure 10: CHECK VERIFICATION

CENTRAL MISSOURI STATE UNIVERSITY
491324002 WARRENSBURG. MiSSOUN 64093
DOE JOHKN BALANCE OF ACCOUNT
188 188 8.W, 13 HIGHWAY SEM TYPE DESCHNPTION
ROUTE 3F 922 0018 INTERNATIONAL EXCHAN
CEDAR RAPIDSIA 48521 922 001 FEES UNDERGRADUATE

COPAY- BOATMANS BANK
TOTAL OPEN CHARGES 6¢9.98
CHECK issUSD + 360.00

ACTUAL CREDITS . 1887.7¢%
ESTIMATED CREDITS - ¢.00
GSLFNDR/FNDG . 1802.28
UNAUTHONIZED PELL - 0.00

ESTIMATED CREDITS { 2480.02}

CHECK NUMRER - 00000010346
NEXT SCHEDULED PAYMENT - 12/0192
VAUDATION - YES 8272
PREPAYMENT - NO
OTHER
FULLPAYMENY - YES TOTAL OPEN CHARGES

1SSUED - 10/16/1992 _BY -01

When the student makes s withdrawel sgainst his available credit balsnce, the sbova screen ia Tetutned
and may be scresn printed snd givan to the student. He then hee *authorization® to receive the check
from the smployee gtationed st the check printer. Additional information on this raceipt includes 8

list of sll remaining charges on his records. |f a check ie drawn in two names, the copayes is siso
indiceted,

student’s account and any charges which were directly paid. The "check issued" screen
indicates the check number and amount of check, the payee and copayee, and also the
remaining charges on the student’s account. This screen, when printed and given to the
student, is also used as verification to the employee responsible for handing the check to the
student, that he indeed is the person to receive it. Central purchased a TROY 41 0 laser printer
to print the on-demand checks. The paper utilized is 8 1/2 X 11 inch with two horizontal
perforations. The top {approximately 1/3) is in blue security stock with the remainder in
standard white paper (20 Ib.). The check number is a system maintained sequential number.
The check form, variabie data, check number, MICR code and signature are printed on the
blank check form after the operator completes the student receipting function. The signature
is controlled with the use of a signature font card and key (figure 11}. The bottom 1/3 of the
check is a duplicate with the exception of the micr code and signature. The student must then
sign on the bottom 1/3 of the form. This portion then accompanies the day-end check register
to the accounts payable office.

The TROY printer is an ASCII device and therefore has to be attached to our mainframe
through a protocol converter. We have an IBM 7171 unit to which the TROY printer is
attached. The connection from the IBM 7171 unit to the printer is supplemented with a LONG-
LINK unit which extends the RS-232 length to a greater distance, and uses 4 twisted pair
telephone wires. The TROY printer is driven with our system software as a standard 3270
type printer.

IMPLEMENTATION

The fee credit system was implemented in four stages. The first stage was implemented
on February 3, 1992. When fall 92 enroliment began, programming was in place to enter
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and/or adjust fee credits. The same coding structure was used for the credit type that was
used for charges. For example, incidental fees are ‘001 ’ charges so the credit for fees is a
‘001 ' credit type. This allowed for use of our existing Revenue Distribution Database to
determine the accounts to use in the interface to the CUFS accounting system. The automatic
on-line adjustment program was also installed at this time and course enrollment was moved
from the VSAM file to the DL/l database eliminating the course purge problem we were having.
Also implemented was the change in the method of recording housing and enrollment
charges/credits. We changed from adjusting one single enrollment charge per semester and
concurrently updating date of transaction (leaving no trail available on-line) to adding charges
on upward enrollment hours and credits for downward movement in enrollment hours. This
was also necessary in order to create the type of student billing statement desired.

On July 14, Central sent the fall semester 92 student billing utilizing the new billing
format. This has proven to be a big adjustment for both the students and Central staff. The
students are receiving statements which reflect all activity in detail whether it is charges
generated, payments received, or credits issued. The statement also reflects all estimated
credits available (GSL, PELL, Scholarships, etc.) up through a given year/semester. Also
calculated is the amount of prepayment which the student must pay in order to retain classes.
(Central requires a $100.00 prepayment or the students courses will be removed on pre-
scheduled dates in an effort to free up seats for other students.) The student’'s statement is
printed on 8 1/2 by 11 inch standard stock form using the IBM 3820 laser (figure 12). The
new security program which controls the areas which may add charges/credits was also
installed on July 14.

August 28 was the date the new check writing function was implemented. This enabled
the terminal operator to issue the on-demand checks to the student for any excess credits they
had on their account.

On October 31, Central processed the first application ot student credits to student
charges and distributed those funds to the general ledger. The application process utilizes the
prioritization table of credits and order of charges, paying the charges with the credits available
to the student and moves any excess credit remaining to the student’s cash reserve. Excess
credits are moved to cash in order to clear the various credit accounts and distribute the money
from these accounts. The excess moved to the student’s cash account may be held to cover
future charges or be withdrawn by the student on request.

At the point in which credits are applied to the student’s charges any "cash advance"
charges will also be covered. The only exception to this is within the PELL program. Our
interpretation of federal regulations show that PELL monies may only be used for fees and
housing unless the student authorizes the university to use the remainder to pay other charges.
Therefore, if a student’s records show that he has not given the university that authorization,
that portion which exceeds his fees and housing is held in the PELL account for student
withdrawal. If it had been added to his cash credit, the money could have been utilized to pay
other miscellaneous charges. The unauthorized amount remaining is subject to application
should the student incur more charges which could be considered fees and housing. The
revenue receipting function also keeps track of those amounts of authorized and unautrjorized
PELL the student is to receive. Also implemented was the interface which distributéd the
funds to the appropriate accounts in the CUFS system. Manual data entry is no longer
necessary for posting to the general ledger.
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Figure 11: CENTRAL MISSOUR! STATE UNIVERSITY CHECK

. .. . . . . y . l."ll
Central Misscuri State University corerens i aane
Warrenshurg, MO 64083 WARRCRSSURG MO

DATE VERODR RO._]

11710732 | 499-70-9120 . ' lNo.905291 5

'
N v .
v s Vo,

ONE THOUSAND KIGHT HUNDRED SEVENTY DOLLARS AND NO CA'NTS‘

v

' © AMOUNT
wkanl, 870,00

RILEY MELINDA R.

113 EAST WALNUT Q‘W Q&/ﬂ%

CHILHOWEE, MC . 64733

#q05 294 110300043770 20004337¢01}

DETACH AT PERFORATION
DATE PAYMENT VOUCHER DESCAPTION AMCUNT
1/10/52

STUDENT CREDIT #4t41,870.00
RILEY MELINDA R.
499-70-9120

svww],870.00

Ceniral Missourl State Untversl
NO. 905291 enizal Miasourl Ste o ersly

DETACH AT PERFORATION
Central Missouri State University
Warrensburg, MO 64093
O]
PHE % no. 905291
11/10/92 [ 499-70-9120

- RILEY MELINDA R. . AMOUNT
PAY TO *4¥*1,870,00
e o 113 EAST WALNUT '

CHILHOWEE, MO

NON-NEGOTIABLE

The figure sbove 1a an tmage of the chack drawn to a student as a cash advance against
tus svailable credita romaining through a Qiven year/semostar. He must sign an tho fine
at the bottom. This 18 tetained by sccounting a8 a duplicsts check.

O
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Figure 12: CENTRAL MISSOURI STATE UNIVERSITY STUDENT STATEMENT

- © ey
MCOONALD RONALD

ACCOUNT: 491928103

BILLINQ DATE: 10/28/1982

BEQINNING BALANCE

$260.00

ADDITIONS

+1,115.00

CREOITS

L4

d ACCOUNT BALANCE
+0.00 * $1,306.00

LUNSFORD ED
CMsu

CURRENT PAYMENT DUE (THROUGH FALL/1892)

+616.00

*LESS ESTIMATED AWARDS (THROUGH FALL/1902) « 0.00

MINIMUM PAYMENT DUE

TOTAL PAYMENT NOW DUE

HUMPHREYS 212 8LDG,
WARRENSBURG, MO 84083

| CUT ALONG DOTYTED LINE AND REMIT ABOVE PORTION WITH CHECK OR MONEY GRDER TO CMSU

AMOUNT REMITTED

veseeve .

+4616.00

+616.00

! |
[——

00 M0 00 NS EN MK M 00 68 60 Bh M M BN MM 04 O (0 WD NN OM G BN A O N6 B6 oM L MO8 Se N Bh N6 NN b S A SU RS MR ML M G G O S MR B s B BN G SR G e 00 e

CENTRAL MISSOUR STATE UNIVERSITY - STATEMENT OF ACCOUNT

DATE SEM/YEAR
02/01/1092
06/19/1992 FALLN2
08/21/1892 FALLIS2
00/22/1992 FALL/R2
00/24/1992 FALL/O2
06/20/1992 FALLN2
07/16/1992 FALL/92
08/24/1992 FALL/®2
09/20/1992 FALLS2
09/28/1802 FALLR2

DESCNPTION
BALANCE FROM LAST BILLING
HOUSING, ROOM ONLY
HOUSING. ROOM OHLY
FEES GRAD,

FEES ORAD.

FEES UNDERGRAD.
PAYMENT RECHVED
HOUSING.ROOM ONLY
PARKIIG ANE
PAYMENT RECEIVED

ADDITIONS

200.00
200.00
280.00

260.00
350.00
200.00

4918928162
CREDITS BALANCE

+280.00

10/02/1892 FALLI92  TRAFFIC FINE 16.00
10/19/1992 SPHING/V2 FEES GRAD 950,00

ACCOUNT BALANCE +2813.00 618.00 +2448.00

ESTIMATED AWARD/AID - PTYQ 80.00
ESTIMATED AWARD - PELL $1200.00

*TOTAL ESTIMATED AWARD/AID +1280.00

TOTAL OWEO +2013.00 +1898.00 +1188.00

PAYMENTS SHOULD BE POSTMARKED 8Y JULY 31, 1802,

This new billing statemant describes the curtent status of your account. Plense review carefully
the chetges on thie statement oa they will eppeer only once, Future eiatemants will show this
anding balence as the new beginning balence plus new sctivity on tha sccount.

Unless you have made prior errengemants with the Mavanue OMice. pay the “totel Owed” plue ehy
option® you wish to sslect. Cut off the top portion indiceted and return with your paymant to:
CENTRAL MISSOURI STATE UNIVERSITY REVENUE OFFICE, WARRENSBURQG, MO, 64093, (918)8432-4117

To retain your clzes schedule and be valldeted for ettendence, full payment should be postmerked
by July 31, 1992 and recelved In the Revenue Office by Auguet 8, 1992, if your setimated

d/eld de yout t bel 2 payment le not tecuited. Tha top portion of the
etetemant muet be telurned to requost velldedon. &lud with credite In excese of charges
mey pick up a check for the ditferance et tha Ravenue Office after Saptember 1, 1982,

The sample student statement in figure 12 retlecte ali cherges incurred end credite

received since the lest time the student waes sent @ stetement. Tha top portion I8 returned
with the payment end reflects that pottion of the students cherges which sre immediately due
upon receipt. Although cherges for {uture semesters may have bsen incurred, they are not
required to be paid until the first biling cycle of e semester. The bottom portion s e free

text eree snd maey be used for specisl instruction.

BEST COPY AVAILABLE

Q
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INTERFACES

As mentioned previously, charges are entered on-line by each area of responsibility.
There are, however, times when the volume is so great that it was much more advantageous
to develop an interface which would automatically upload data to the student’s account. On
a daily basis, we now upload all student parking fines issued for the day from a PC based
system called TICKETTRAC. Library fines are also uploaded from the NOTIS system to the
revenue fee credit system. On a monthly basis, telephone charges (one per student) are
uploaded and posted to the student's account. (The detailed statement sent to the student
is generated from a PC based system from COMPCO, uploaded to the mainframe and then
printed on the mainframe.) The total amount is then posted to the student's account and is
billed ut;lizing the new billing format implemented in July. Residential Life also uploads housing
contracts (charges) once per semester.

Periodically, Central automatically removes students from their enrollment for one reason
or another, typically for non-payment or non-validation. When this is done the proper credits
are generated to the student. Following any batch processing which might affect a student’s
credits, a batch credit adjustment program is run to process the student records to insure that
all credits are adjusted to the proper amounts. (ie. PELL, Regents, etc.).

The interface to CUFS (accounting system) is run daily during off-hours for all payments
receipted, and then again after each application of credits. At this time the distribution is made
from the appropriate credit accounts (PELL, Perkins, Voc. Rehab., etc.) to the appropriate
revenue, expense and/or balance sheet accounts.

REPORTS

There are a variety of reports within the new credit system. Daily the student monies
received will be reported in a revenue ledger. All documents generated within the interface to
CUFS will be reflacted in a daily document report. Also, an exception report of all checks
issued to someone other than the student will be printed and reviewed. On a monthly basis
a report is produced for all checks issued by the "override™ operators. And, on-request, a
variety of reports concerning credit available and balance of student’s accounts are available,

IN SUMMARY

Much programming was accomplished in very little time, but not without a great number
of hours of work by the programming staff at Central. We have, however, made many

significant gains for many areas on campus. Some of the benefits of this system are listed
below:

1. There are NO student financial aid, refund, or cash advance checks written in batch

processing, virtually eliminating the large number of voided checks.

There are no signed checks sitting around waiting to be misplaced.

Funds are no longer taken from CMSU accounts until the on-demand check is cut.

All credit adjustments are made automatically on-line allowing operator’s to have an

accurate view of the student’s account at any time.

5. The possibility of overawarding is virtually eliminated because it no longer requires
manual adjustments,

bl el
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No

10.
1.
12.
13.
14,

15.
16.

17.

The system allows pre-payment by students before charges are incurred.

Specific credits (ie. parking) pay charges of the same type using the priority and order
of application tables.

Student cash credits are applied to oldest charge first, thus clearing and improving the
accuracy of the aging report.

Less paperwork - Payment vouchers no longer necessary for issuing refund checks.
Refund data is antered by area authorizing refund, thus eliminating disbursements data
entry by accounts payabhle staff.

Better audit practice because of the enhanced security which has been built into the
system,

Greatly reduced the number of refunds necessary each semaester. Application of
credit not made until end of refund period.

Sufficient records are available on-line to enable operator to track adjustment history
of third party, fee and cash credits allowing for a much better audit trail.

Aids in reducing the receivables - The opportunity is there tu collect on all student’s
receivable prior to allowing a cash advance on remainder of credit available.

Tighter security.

As disbursements are made each student signs on the check stub, which is retained
in the accounting area for control and issuance of duplicates, if necessary.

Reduces the number of checks written because refunds for housing deposits, parking
permits, returned books, and fees are all posted to the student’'s account and ono
check can be written rather than one check for each refund type.
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INTRODUCTION

Arizona State University continually strives to provide
secure, convenient and quality student services. More than 90
percent of our 43,000+ students commute to either the ASU Main
campus in Tempe or to the ASU West campus in Phoenix. To
better serve this 1large student population, ASU has
successfully integrated touch-tone telephone, voice response
and computer technologies. The resulting system is InTouch,
ASU's Interactive Voice Response (IVR) Registration and Fee
Payment System.

The required entry of a Personal Identification Number
(PIN) helps insure a secure access method to InTocuch. A PIN
assists in: 1) Authenticating the identity of the caller; 2)
preventing unauthorized access to student information; 3)
insuring privacy of student data.

HARDWARE/SOFTWARE CONFIGURATION

The InTouch system consists of two Syntellect, Inc.
Emperor cabinets housing a total of 120 telephone lines.
Terminal connection is through an IBM 3745 controller to a
mainframe IBM 3090 500E host computer. The Student
Information System (SIS) database was developed in-house in
1980, using the IDMS database management system. The on-line
registration and fee payment systems are programmed in COBOL
and COBOL II using the IDMS/DC Teleprocessing Monitor. 1In
1990, the PIN on-line screens were programmed in ADS/O.

The mainframe PIN application communicates between a
caller on a telephone and the SIS database using the IVR as an
interface. The application has three components: 1)
Verifying caller's identity; 2) changing student PINs if
needed; 3) logging data items and tracking PIN activity.




INTOUCH PILOTS

Less than 10 percent of the students began using InTouch
in a short, three week pilot in the fall of 1990 for spring
1991 registration. The second pilot was conducted the
following semester and ran for three months. During the
second pilot InTouch was available to about 30 percent of our
students. InTouch was available to all students fall 1991 for
spring 1992 registration and fee payment. Initially used by
students for class registration and drop/add, it has since
been enhanced to include:

. class availability status

. registration fee information

. payment refund requests

. tuition fee payment via credit card, debit card and

financial aid

Post pilot reviews were conducted with the Registrar's
Office, the Student Fee Payment Office and Computer Accounts'
Office (CAO). The CAO is responsible for controlling access
to ASU's mainframe computer systems. The Registrar's Office
summarized feedback from staff, faculty and students.
Feedback was very positive. The most often heard comments
from students are how easy and convenient InTouch is to use.

One issue that surfaced was unfamiliarity and confusion
over entry of the PIN. An unexpected surprise was that most
students did not know what PIN means. We made the assumption
that students would have experience using bank cards at teller
machines. We quickly learned most students have never been
exposed to the concept of PINs. We changed the phone session
to speak the phrase "Personal Identification Number" rather
than the acronym "PIN". A phrase was added to tell the caller
that changing the initial PIN on first use is a security
measure. Another phrase explains a new password has to be
entered twice to verify the correct number was Keyed on the
first attempt. Many callers did not perceive the PIN as a
password. These changes, plus the fact students became aware
that the PIN instructions were in the Schedule of Classes,
have significantly reduced the number of calls for PIN
assistance. Attachment A is a sample of the current script
spoken to callers requesting entry of the ASU-ID and PIN.

— 136 —




ADMINISTERING PIN's

We researched information about PIN applications at other
universities. A few universities reported using PINs, with
few or no problens. A very conspicuous PIN, 1like the
student's birth date, seemed to be used most often.

At ASU, callers are requested to enter their nine digit
ASU-ID number and their four digit PIN. Every student's PIN
is initially set to the month and day of their birth date in
the SIS. Forced change of the initial PIN is used for added
security.

Business procedures before InTouch made walk-in photo
identification an acceptable way of verifying student
identification. A major goal of InTouch is to reduce student
trips to campus. The student may be off campus, often out of
state, when using InTouch. They may need quick resolution to
PIN problems in order to get needed classes. Assisting
students with forgotten PINs, PIN change requests and PIN
related guestions needed to be handled by phone as well as in
person.

A balance was found between convenience to students and
legal/security issues. The primary consideration in
administering PINs is to provide fast convenient service yet,
maintain adequate safeguards against tampering and protect the
privacy of student information. Great care should be taken to
not reveal information about tha student or a student's
records to a caller, who may be an imposter. Enough questions
must be asked to be convinced the correct student is on the
phone.

Because servicing PINs takes resources from whatever
department is the administrator, it is important to keep the
procedures fast and easy. ASU's PIN System is administered by
both the Registrar's Office and the CAO. Figure 1 shows the
screen used to assist students with gquestions or to reset PINs
back to the initial PIN (birth date). Each session to assist
a student is logged as either an inquiry or a reset, but not
both. There is only one incremental count for a given session
with a student. The PIN is never displayed. The field "NEW
PIN REQUIRED NEXT TTS ACCESS:" indicates whether the student
is set-up for a forced PIN change their next call to InTouch,
or if their existing (non-birth date) PIN must be entered.
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RGTT110F TOUCH-TONE TELEPHONE SYSTEM (INTOUCH) 11/10/92
LTERMID: CV200010 PIN CHANGE 13:03:58

TASK:RGTTO1 ID:468-46-2005 USER OFFICE:REG (REG OR CAO)
DIRECTORY RELEASE:

NEW PIN REQUIRED NEXT TTS ACCESS: Y

ID NUMBER: 468-46-2005 LAST PREVIOUS INSTITUTION:
NAME: SMITH, JOHN C NAME: ROLLINS UNIVERSITY
LOCAL ADDRESS: . STATE: MN

740 EAST APACHE TRAIL LAST YYMM: 89 06

UNIT S HIGH SCHOOL:

TEMPE AZ 85026 NAME:
PERMANENT ADDRESS: STATE:

10105 SEWARD HWY GRADUATION YEAR:

WESTFIELD NY 00034

UNITED STATES RESIDENCY: NEW YORK

LOCAL PHONE: 602-555-5555

BIRTH DATE: 01-29-53 LAST VALID TTS ACCESS: 08-25-92
ACTION:

ENTER = STUDENT INFO PF3 = PIN HISTORY

PF5 = RESET PIN PF6 = OVERRIDE DIR INFO
PF10 = PREVIOUS MENU PF11l = MAIN MENU PF12 = QUIT

Figure 1. PIN inquiry and reset screen

Individual student history of PIN transactions and resets
are available on-line. Figure 2 1is an example of the PIN
CHANGE HISTORY screen for a student. The screen displays:

. the number of times a valid access was made with
the student's current PIN

. the number of times an invalid access has been
attempted using the student's current PIN, since
the last time a valid access was accomplished

. the date and time the student last made a valid
access with their current PIN

Whenever the CAO or Registrar's Office resets the
student's PIN, the User-ID of the employee initiating the
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on-line transaction is logged. When the student calls InTouch
and successfully enters his/her new (non-birth date) PIN, the
system logs "STUDENT" as the person initiating the change.
The reason for a PIN change is captured and designated by the
following codes:

. "C" - an ASU employee reset the PIN

. "I" - the student established a new (non-birth
date) PIN for the first time

. " . the student called InTouch and entered a new
(non-birth date) PIN after their PIN had been reset
by an enmployee

When this screen is accessed, the inquiry history
tracking count is incremented. If the PIN is reset, the
inquiry count is reduced by one and the PIN reset count is
incremented. Therefore, there is only one count for a session
with a student.

RGTT130F TOUCH-TONE TELEPHONE SYSTEM (INTOUCH) 11/10/92
LTERMID: CV200010 PIN CHANGE HISTORY 13:07:18

TASK:RGTT01 1ID:468-46-2005 USER OFFICE: REG (REG OR CAO)

NEW PIN REQUIRED NEXT TTS ACCESS: Y

ID NUMBER: 468-46-2005 LAST VALID ACCESS DATE: 08-25-92
NAME: SMITH, JOHN C LAST VALID ACCESS TIME: 20:48:52
INVALID ACCESS COUNT: 1 VALID ACCESS COUNT: 1
MAINTENANCE
USER OFFICE REASON DATE TIME
KAEMS REG c 09-03-92 08:23:35
STUDENT I 08-25-92 20:45:04
ACTION: PAGE: 0001
ENTER = NEXT STUDENT PFl = RESET PIN SCREEN PF7 = BACK
PF8 = FWD PF9 = HELP PF10 = PREVIOUS MENU
PF11 = MAIN MENU PF12 = QUIT

Figure 2. PIN change history screen




Summary history of PIN transactions is available on-line
and on monthly reports. Figure 3 is an example PIN
TRANSACTIONS BY DEPARTMENT report. The reporting period is
the five most recent weeks. The total activity of those five
weeks, the current month and the previous month are also
reported. Inquires and resets are displayed separately for
the Registrar's Office and CAO, and displayed as a combined
office count. All information is reported real-time. This
means whenever this screen 1is accessed or the report
generated, the system calculates the reporting period based on
the current date. Inquiry and reset counts in the SIS, at the
time, are reported.

CONCLUSION

For added security to your Voice Response System
applications, use Personal Identification Numbers along with
student identification numbers or social security numbers.
Administering and managing the PINs can be quick and easy if
you set-up an on-line system to assist your staff in handling
various questions and problems that may arise.

There have been no security problems with ASU's approach
of initially setting each student's PIN to their birth date.
We recommend not tying the PIN to any other process or
requirement such as issuing the student's PIN when they

complete advisement. When the advisement rules/process
change, it can have a negative affect on your PIN process.
Keep the PIN process simple, safe and convenient! Your

institution's staff, faulty and students will be very
grateful!
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Finding a Better Way:
Implementing the Exchange of Electronic Transcripts

Gloria Andrus Jerald D. Bracken
Registrar Project Manager
Ricks College Brigham Young University
Administration Building B-280 ASB BYU
Ricks College Provo, UT 84602
Rexburg, ID 83460-4125 (801) 378-7132
(208) 356-1007 Internet: JDB@ARLAN.BYU.EDU

In the fall of 1991, Ricks College and Brigham Young University (BYU) began
discussing the exchange of electronic transcripts. In this paper we will describe the
implementation of the AACRAOQ supported format for exchanging transcripts. We will also
discuss the costs and benefits of electronic transcripts, as well as the major issues and problems
we encountered.

The Problems with Paper Transcripts

Paper transcripts create a number of problems. Your experiences with them may be
similar to ours.

Timing, The View From Ricks College

Ricks College, as the kid sister to Brigham Young University, sends between 1800 and
2000 transcripts to BYU each year. In the past, this procedure was very frustrating. That
frustration intensified during the summer months as students attempted to meet the transfer
admission deadline.

The biggest problem occurred primarily when the applicant’s official transcript from
Ricks College arrived at BYU before the application did. BYU data entry clerks did not know
which semester the student was applying for, so they placed the traascript in a holding file to
wait for the application. In addition to this missing information, BYU did not want to incur the
cost of data entering a transcript for someone who was not going to apply. After the application
was received, the transcript was not always retrieved from the holding file and attached to the
application for data entry. The result was the student was sent a letter stating that the transcript
had not been received from Ricks College. The transcript clerk at Ricks would then receive an
unfriendly call from the student (or the student’s parent) wanting to know why the transcript had




not been mailed to BYU. The problem would only be resolved after the Registrar called the
Admissions Office at BYU and asked that they look again in the holding file for the hard copy
transcript. Invariably, the missing transcript would eventually be found. But, to reach closure,
three or four long distance phone calls were necessary. The Registrar at Ricks spent hours each
summer defending procedures, office efficiency, and resolving these problems.

Lost and Misplaced Transcripts

When things get hectic, especially around application deadlines, it is surprisingly easy
to misfile, misplace, or lose a transcript.

Labor Intensive Data Entry

Data entry of transcripts is expensive. At BYU, we figure that a data entry clerk can
enter about 70 transcripts a day. That works out to be about eight an hour. We receive
approxiamtely 20,000 transcripts each year. That represents about 2,500 hours of data entry
time.

Data Entry Errors

Because data entry is so labor intensive, errors occur. At BYU, we estimated that a good
data entry clerk will make a keying error on only 2 percent of the lines entered. However,
because of the line item structure of transcripts, error rates become more of a problem. Using
the 2 percent error rate on a 15 class transcript, for example, the chances of that transcript
having some form of keying error rises to 26%. Each keying error may or may not be
significant. To catch and correct these errors, as well as to extend a courtesy to the applicant,
we send an advisement report showing how the transferred work contributes to a degree at BY'U.
If the student discovers an error on this report, we get a call, the hard copy transcript is pulled
from the student’s file, and the correction is made. Errors, even small ones, cost money.

Printing, Handling, and Mailing

As part of a pilot project, Information Associates (now part of SCT, Inc.) estimated that
the printing and handling of a transcript cost about $5.00. This agrees with our experience as
well. That means it costs Ricks College $10,000 to send BYU those 2,000 transcripts annually.
That is a significant amount of change.
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Problems of Delayed Data Entry

Transcripts do not come in evenly throughout the year. Transcripts bunch up
dramatically around deadlines. The result is that at times BYU could be several weeks (or
more) behind in entering transcripts. This causes several problems. First, the student does not
know what is happening. So, the student begins a series of telephone calls, mostly long distance,
trying to determine what the delay might be. A search is made for the student’s file. This
increases the work load on the Admission Office staff at a critical time. When the transcript is
found, it is pulled out of the normal flow of operations, which creates the second problem.
Whenever a transcript is dealt with outside normal procedures, the chances of that file being
misplaced or lost increases significantly. The final problem is this. Does the transcript in
question get expedited or does it go to the bottom of the stack? More often than not, it went
to the bottom of the stack, further delaying its input.

Obviously, with these problems we needed a better way.

A Better Way

As early as four or five years ago, Ricks and BYU began talking about the possibility
of transmitting official transcripts electronically. One approach was tried with mixed results.
Ricks would send a tape once a semester with a variable length record for each student. BYU
would then try to produce an advisement report from this tape. This procedure had a number
of weaknesses. The result was that we were all nervous about a "proprietary" solution. We just
had to wait for the standards and technology to catch up with our desires.

In November 1991, representatives from the BYU Admissions Office and computer staff
went to Ricks to discuss the new AACRAO format for exchanging transcripts. That standard
was in the process of being approved by A .31, and it appeared that it would provide the means
to finally address electronic transcripts. We hammered out many issues related to the timing of
transmissions, transmission platforms, translation software, data elements, etc. We will discuss
some of these issues in more detail later in this paper.

Our main goals were, first, to speed up the transmission of transcripts. That would
relieve student anxiety. And in doing that, we would reduce the number of problem phone calls
which were putting an unnecessary burden on our offices at critical times. The second goal was
to avoid lost, misfiled, and unmatched holding file transcripts. The third was to reduce data
entry errors. The reduction of handling costs was only a minor consideration for us.

The first transmission was sent in June 1992. The summer of 1992 was wonderfully
quiet in the Ricks Registrar’s Office. No angry calls from BYU applicants.
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Procedures

The procedures for handling EDI (Electronic Data Interchange) transcripts are very
simple. On the Ricks end this involves the following activities:

1. A student comes to the transcript window and fills out a written request for an
official transcript to be sent to BYU.

2. The transcript clerk keys in the student’s 1D number and a screen appears, asking
if the student wants the transcript to be sent electronically or wants a hard copy
printed. (At the present time, Ricks is doing EDI transcripts only with BYU.
However, Ricks is planning to expand this service as soon as the other schools
get the technology in place.)

3. Each Mo_day morning, the Registrar selects a menu item which extracts all
transcript requests going to BYU keyed in since the last transmission. When that
program completes, the Registrar gets a report of all transcripts included in the
extract. The extracted file is then sent to a PC to be translated by Supply Tech’s
EDI translation software to the AACRAO approved format and transmitted to
BYU. Figure 1 in the Appendix shows how this communication process works.

Once the transmission has been received at BYU, Supply Tech’s software package
translates the AACRAO format to the format used at BYU. Figure 2 in the Appendix shows
the steps involved in running Supply Tech’s EDI translation software.

The translated file is then sent to the mainframe and a program is run to update the
student’s records. The update program produces a list of all students in that transmission and
a list of transcripts that still require the intervention of a terminal operator or evaluator. There
are two types of problems which require intervention. The first occurs when a class has no
matching evaluation record. This means there is not enough information to evaluate that class
automatically. An evaluator examines the class, decides how to evaluate it, updates the student’s
records, and adds the evaluation information to the Evaluation File. This allows the class to be
automatically evaluated the next time it appears on a transcript.

The second problem occurs when the student can not be positively identified. For
example, when Ricks sends BYU a transcript for a student who does not have a social security
number, Ricks uses their local identification number. Therefore at BYU, we have no way to
match up the transcript with a student at BYU. Another example occurs when last names do not
match. Is the transcript really being sent for the same person? More often than not, the
problem is nothing more than a name change resulting from a marriage. But, which name is
the right one? In both these examples, a terminal operator must intervene before the transcript
updates the student’s records. We handle this by writing these transcripts to a Suspense File.
The operator looks at the Suspense File, resolves the problem, and then re-applies the transcript
to the student’s records. Figure 3 in the Appendix shows the Suspense File process.

— 148 —




Issues and Problems Encountered

During the design phase of this project, we wrestled with a number of issues and
problems.

Learning Curve

The world of electronic documents introduced us to a whole new set of vocabulary and
concepts. Electronic Data Interchange (EDI) refers to a set of standards for electronically
transmitting documents. The AACRAO transcript format was also an ANSI (American National
Standards Institute) approved EDI document, subject to the same rules and conventions as other
EDI documents. Concepts such as transaction sets, segments, elements, etc. had to be digested.

In addition to this, we found we had to build or bring together knowledge and expertise
from a number of diverse areas:

1. Networking -- Intemnet, communication protocols (TCP/IP, etc.), Value Added
Networks (VAN's), etc.

2. Local Area Networks (LAN's).

3. PC’s.

4, Mainframe communications.

5. Student records application software, data base design, interfaces, etc.
6. EDI translation software packages.

Choosing a Communication Platform

One of the first decisions we had to make was which communication platform we were
going to use. We identified four reasonable alternatives: |

1. A direct connection over a phone line between Ricks and BYU, i.e. modem to
modem. '
2. A tape or diskette exchange through the mails, i.e. a sneaker net.

3. A Value Added Neiwork (VAN), i.e. a commercial network like IBM’s, G.E.’s,
British Telcom, etr.
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4. The Internet.
We chose to use the Internet for the following reasons:
1. Most colleges and universities already have Internet access.

2. Internet access represents a fixed cost to these institutions that has already been
covered. This means the marginal cost of using the Internet for EDI transcripts
is near zero. On the other hand consider the cost of a Value Added Network. A
VAN typically charges 50 cents per 1,000 characters transmiited. The average
EDI transcript from Ricks consists of 1,500 characters. An average batch of 70
transcripts,then, would cost $105. It would be cheaper to put the transcripts on
a diskette and express mail it.

3. The Internet is very fast. 1.5 million bits per second and 51,000 bits per second
are common transmission speeds, with some links as high as 45 million bits per
second. Even a large batch of 1,000 transcripts could be transmitted in seconds
as opposed to hours using a modem connected to a VAN.

4. The Internet is very reliable.

5. The Internet is quite secure. Unlike the old BITNET, which was a "store and
forward" network, Internet is a "packet switched" network using physically
secured routers instead of users’ computers to forward transmissions. It would
be very difficult to intercept, modify, or create a bogus transcript transmission
on the Internet without its being detected.

Buy or Build

The next most important decision was whether to write the translation software ourselves
or to buy an EDI translation software package. After reviewing the EDI transcript standards and
rules, we concluded that coding the communication handling, translating, cross reference tables,
etc. was possible, but not easy. Also, the maintenance ¢ ost of such complex code would be
high. But most important, what would we do as we added more and more EDI documents. The
Purchasing Office at BYU had also expressed intercst in using EDI technology. Why should
they have to re-invent the wheel? For us purchasing EDI translation software was the best
choice. We chose STX from Supply Tech, Inc. for the following reasons:

1. They were willing to develop and support an Internet capability.

2. They were experienced and had a large customer base.
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3. They supported many different communication platforms, i.e. all VAN’s,
direct connections, tape and diskette exchange, as well as Internet. We could use
the same software package regardless of the communication platforms we
negotiated with other trading partners or EDI documents.

4, They were one of the few EDI software vendors which supported the EDI
transcript transaction sets at the time.

Design Decisions

We also struggled through some important design issues. First, should we do a class-for-
class update of a student’s transcript work? Or, would it be more appropriate to delete the old
transcript and replace it with the new one. The decision rested on our ability to automatically
re-evaluate the student’s transcript and get the same answer. We were confident that our
automatic evaluation could re-evaluate the transcript with few errors or little need for operator
intervention. This decision made the update program much simpler. It would assume that the
new transcript was complete and accurate. So, it did not have to check for repeats, grade
changes, missing classes, etc.

Second, although the EDI transcript had a standard format, we examined every data item
in that standard to make sure we all interpreted the data values the same. Some of these
required a little negotiation. For example, there is room for a student’s address to be sent.
Which address should that be, mailing address, or home address. Just exactly what does each
grade mean? The A’s, B’s, C’s are obvious. But, what about pass-fail, credit by exam,
withdrawals, grades not submitted, repeats, etc.?

Third, we found one important piece of information missing from the EDI transcript.
Often the transcript is the first document received in the admission application process. It would
be very helpful if the EDI transcript indicated whether the transcript was being sent as part of
an application, and if so, indicate which year and term the student was applying for. We
decided this was important enough in the relationship between BYU and Ricks that this
information would be coded in a note segment. Even though this feature was not recommended
by the AACRAO committee which developed the standard, we felt the benefits outweighed the
risks.

Was It Worth the Effort

We were confident this technology would be a benefit to both BYU and Ricks in many
ways. We were correct -- and it is even better than we anticipated. Not one angry student
called this past summer. Table 1 shows the cost Ricks and BYU incurred as of this writing.
Table 2 shows the cost savings we realized. ‘
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Up Front Cost:
$5,000

7 person months

On Going Costs:

$1,200 per year

Table 1
Cost of EDI Transcripts

2 copies Supply Tech’s STX package
Analysis, design, learning curve,

programming, software selection, training,
negotiation, etc.

Software maintenance

Table 2

Cost Savings of EDI Transcripts
1,000 Transcripts Keceived to date

$290
$5,000

$1,200

$6,490

$18,000

Postage
Handling ($5 per transcript, SCT, Inc.)
Data Entry (15 person days)

Total savings

Projected Savings per year

These tables show that moving to an EDI transcript has clearly been worth the effort.

In addition, the speed of getting the transcript from Ricks to BYU with no lost or
misplaced transcripts has greatly reduced the hidden costs of dealing with hard copy transcripts.

As a result of these benefits, the President’s Staff at Ricks College approved a proposal
to cancel the transcript fee for any transcript sent via EDI effective January, 1993.
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Future Plans

We plan to expand the EDI concept in the following ways:

1. Transmitting transcripts from BYU to Ricks.
2. Exchanging EDI transcripts with other colleges and universities.
3. Incorporating additional EDI documents, for example, admission applications,

financial aid transcripts, verification of enrollment, etc.
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Suspense File Concept
September 3, 1992

EDI
Transcripts
PC
SIX
Mainframe
-
US2043iD
Functional
Acknowledgements If LAST-NAMES
do not match
OR
If LOCAL-ID
supplied
Build Suspense
File
/ i y
TP Program A23(?) ¢} - Suspense File
( N
Lists problems by College Key:
Code and Transaction ID. UNIV-COLL-CODE
Displays name, ID Num, TRANSACTION-ID
Date Received, Problem SEQUENCE-NUM

Type, and Action Flag.
Entries tied to Alpha Xref.

””  Rest of EDI Flat Record:

Allow changes to name and (80 Characters)
ID Num. Positions 54 & 55 of
PF Key submits Update Job. <<STX12>> Record
\ V4 — contain:
PROBLEM-TYPE
L = Local ID Number
CN -(-) I;I{i%rﬁztéhed Name
U ACTION-
. pdate Job - D = Delete
Tap Program taps and deletes all Suspense H = Hold
Records with ACTION-FLAG = 'P', deletes P = Process
all records with ACTION-FLAG = 'D', and L y

deletes all records older than X days.
Run US20431D again.
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Moving Toward a Paperless Workplace at The University of Michigan
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"Sixty-five cents of every dollar spent on record-keeping is wasted on
unnecessary files and duplicate copies,” said Dianna Booher, in an article
entitled, "Cutting Paperwork in the Corporate Culture" (Facts on File, 1986).

"By bringing design and production of forms in-house, companies can save
more than 70%.... The drive to get electronic forms off of large systems and
onto personal computer platforms may shrink costs even more. But saving
money isn't the real benefit of forms automation. Through the use of
workgroup automation and client/server, enterprise-wide connectivity, firms
are improving the quality and efficiency of their operations because users get a
palarable interface to enterprise data. " said Michael Bragen, in an article
entitled "Form Fitting" (Computerworld, September, 1992).

Introduction

Replacing paper documents with the capability to prepare and process
documents electronically at the desktop workstation has long been a high priority
issue at The University of Michigan (U-M). Progress toward a paperless workplace
has been slow, because of the many surrounding issues including legal
implications, a highly heterogeneous computing environment, and the amount of
resources involved. An Electronic Documents (EDOCS) group was formed this
spring to determine the best way to build on earlier efforts, to provide direction for
various ongoing campus initiatives, and to develop a plan for the most effective
and efficient processing of business transactions for the University community.
This report defines the first phase of the migration to a paperless workplace at U-M
and includes a blueprint for future phases.

*The other EDOCS Subgroup members: John Gohsman (Chair), Chuck Hawkins,
Jim Peters, and Dick Albertson.
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Background

U-M's decentralized and heterogeneous nature increases the magnitude and
complexity of the security, political, and technical issues. U-M is a classic
"multiversity". It has seventeen schools and colleges on the Ann Arbor campus
and two regional campuses in Dearborn and Flint. Although one Board of
Regents and one President oversees all, each department has its own policies and
standards. On the Ann Arbor Campus, some functions are performed centrally,
such as registration and student accounting; others, including admissions and
financial aid activities, are performed both centrally and by departments. Still
others are done solely by departments, including academic advising and
certification of degree requirements.

Computing is already quite distributed, with an estimated 20,000 personal
computers being used in offices, campus computing sites, residence halls, and in
remote locations. Many staff and students perform their work from varied
locations, including dialing in from home Throughout the campus, thousands of
computers linked to state-of-the-art networks provide faculty, staff and students
with resources that can maximize creating, using, and sharing information. Many
of the larger departments, such as the College of Engineering and Business and
Finance, are at the forefront of rapid advances in information technology; other

departments are on a computer hardware replacement cycle of seven or more
years.

Many departments also share information and send mail on local area
networks (LANs), with Banyan and Novell being major campus presences. Other
departments are operating primarily in standalone mode or connecting to one of
three mainframe hosts on the Ann Arbor campus. There are multiple mail
systems; these include a homegrown mainframe mail system (MTS $Message),
Microsoft Mail, Lotus CC:Mail, and various UNIX mail packages in the public
domain. All this is consistent with U-M's philosophy that diversity should be
encouraged on all levels and that departments should be able to control their own

destinies. However, this philosophy compounds the problems of migrating to
electronic documents.

To add to the complexity, the computer environment at U-M, as in the
country at large, is in a period of transition from centralized, mainframe-based
computing to fully decentralized computing. We are moving toward an
environment that is centralized from the user's viewpoint, focused on the
workstation, and tailored to specific user needs. A key U-M goal for migration to
electronic documents is a smooth, phased transition of users from host-based e-mail
systems to fully distributed e-mail within three years, since e-mail will be the
transport for routing electronic documents.
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The potential for tremendous savings has sparked several significant efforts

to migrate toward electronic documents despite the barriers.

The Electronic Document Handling System (EDHS), designed at U-M in the late
'80s, defined many of the benefits of and requirements for an electronic business
transaction environment. Three successful electronic document systems were
implemenied as IMS transactions in the 1980s. The University Stores
Requisition System was implemented as a prototype in 1984. This system was
the springboard for designing a more comprehensive electronic documents
system. Users and developers were enthusiastic about the potential for electronic
documents, but needed a quicker method to develop them. The EDHS project
produced a Project Definition and a General Systems Design. Two other
documents, the Food Stores Requisition and the Purchase Requisition, were
developed and implemented under the EDHS umbrella. The effort was finally
tabled, since a mainframe solution didn't appear to be cost-effective.

Uniform File Formats (UFF): in response to user requests, Financial Operations
has invested significant resources in exploring uniform file formats to introduce
nine statement of account transactions into central administrative systems in a
standardized way. Some users created forms using local software, such as Excel
and dBASE, and wanted to have these entered electronically into the system
instead of printed on forms for subsequent keypunching. Two forms, cash
receipts and journal entries, were followed to their final format in application
programs. The analysis showed that most business transactions were in the
same electronic format despite the fact that the paper forms were different. The
UFF project has already saved approximately two weeks of manual processing
each month. The project has also spawned projects for other transactions, such
as producing service unit billings and downloading credit card information and
lock box information from online bank systems. Once information is put into
standard, electronic media, it will be easier to adapt to the ever-changing
technical environment.

The External Electronic Data Interchange (EDI) Project: U-M is improving its
Purchasing and Accounts Payable system to better handle the annual volume of
130,000 purchase orders and 430,000 invoices. Purchase order files will be
downloaded daily from the mainframe to an EDI server, then transmitted over
the Internet network to a value-added network (VAN). The VAN has
"mailboxes" on a computer system provided by a third party vendor. EDI
transmissions of invoices, acknowledgments, and responses to request for

quotations will also be available over the Internet and uploaded to the
mainframe.
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* The College of Engineering's Computer Assisted Engineering Network (CAEN)
developed a Claris FileMaker system that facilitated electronic filling of about
fifty common U-M forms for Macintosh users. This system was developed by
CAEN primarily for Engineering's own use and some maintenance difficulties
resulted surrounding obsolete versions of forms, since form owners weren't
directly involved. CAEN offered to share the system with other U-M
departments and about 50 departments now subscribe. DOS users wanted a
similar system, and a DOS Electronic Forms pilot was undertaken. This pilot
team is a partnership of twenty-five U-M departments, including forms owners
and the Information Technology Division (ITD).

The DOS Electronic Forms Pilot

The DOS Electronic Forms pilot was intended to reduce the amount of effort
in producing common U-M printed forms by enabling them to be entered online
via microcomputer. Other important goals of the pilot were to provide information
needed to resolve some of the issues surrounding elimination of paper forms,
including the amount of support required, without diverting extensive resources
from the larger task of eliminating paper forms.

There is general agreement that the real benefit will come from re-
engineering processes and optimizing electronic transmission of forms--moving
beyond the paper model and redundant processes. Eliminating paper forms was
beyond the scope of the pilot, since important issues, such as authentication and
security, need to be resolved before printing can be eliminated.

Benefits of the pilot included:

Saving time:

* Errors easily corrected and caught earlier.

* Repetitive information extracted from previous or related forms or
departmental databases to fill in new forms.

* More accurate information due to automatic calculation of fields, edit capabilities
(including required fields), possible field validation.

* Faster information retrieval--existing records and departmental databases could
be queried.

* Reduced or eliminated the need to order forms.
* Facilitated easy distribution of forms.
* Eliminated bottlenecks that caused key deadlines to be missed.

Saving paper:
* Eliminated need to stock blank forms (especially cost-effective with expensive
multi-part forms).

Eliminated storing hard copy of forms (if office procedures permit).
Eliminated obsolete/unusable forms.
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Better record keeping:

e Data files produced from the forms package were used to do office accounts.
» Standardization and improved quality of the process.

The pilot provided a subset of forms to DOS users in PerForm Pro by Delrina
Technology. PerForm Pro was selected since it was highly rated in the trade
journals, met all the important criteria defined by a U-M Forms Evaluation Team, it
interfaced with dBASE files, a rigorous pilot could be conducted at a reasonable cost,
and the software was affordable. Collaboration with forms owners was viewed as

critical; all forms were reviewed by the office that owned the forms for accuracy
before distribution.

Pilot Results

Filling forms with the Windows and DOS GEM product worked well (the
DOS GEM version has a graphical interface that looks to the filler like the Windows
filler version). However, pilot participants needed a 386 machine or higher for
acceptable response time which would be expected for an application of PerForm's
power and complexity. However, the participants that were interested in using the
GEM product had lower-end machines and found the slow response time a barrier
to using the product. Results reported by forms fillers include:

e Using the filler software cuts forms filling approximately in half (which could be
one or two hours a day for typical administrative staff).

e Printing requires 1 megabyte of RAM, more than a typical secretary's
configuration, and getting printers configured correctly was tricky.

e WYSIWIG (actual representation of the form on the screen for filling) may
detract from the process if forms are difficult to read. Using a different form for

data entry may make sense and text-based forms may be acceptable if the
functionality exists.

e There were some printing problems that the new version of PerForm Pro 2.0 for
Windows has fixed.

Delrina's PerForm Designer and Tracer products for designing and converting
forms into electronic format also worked well for people familiar with Windows.
PerForm Designer's wide range of features and options facilitate forms design,
including spreadsheet capabilities, drawing tools, and the ability to read and update
dBAGSE files and graphics. PerForm Tracer accepts a scanned image, aligns lines and
boxes, and interprets some relationships between fields defined by lines, such as
fields to be summed. Results reporied by designers inciude:
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Since the application has many features and options, the learning curve for
Designer is high and wouldn't be justified for most offices. Several forms
owners said they would rather hire ITD to do the basic forms design, although
they did want to make minor changes to their forms. The Department for
Research Development Administration (DRDA) has very complex forms that
change frequently, and they may develop in-house expertise once a decision is
made about supporting the forms software.

Using Tracer cuts designer time about 1-1/2 hours (more on forms that have
mostly lines/boxes; on forms that are mostly text, Tracer is less useful).

Both forms fillers and designers were asked to evaluate how well the

proposed process meets U-M needs. Reported results include:

Potential for Significant Savings. Most pilot filler participants who were
familiar with Windows and had model 386 or higher machines (designers
and fillers) found it worth the effort to convert to electronic forms.
Automatic searching, storing and filling repeated of already stored fields
significantly increases the speed and reliability of forms filling. The ability
to read and write dBASE files and a programming language behind the
process may make PerForm more attractive than other alternatives, such
as FileMaker Pro 2.0 for Windows, but this needs to be verified. The ability
to have edits and mandatory fields significantly increased the reliability of
forms filling and saved time in redundant entry and resolving errors.

Electronic Routing. Delrina's products have the ability to electronically
send forms, and have security and authentication features. Even in the
short term, it may be possible to do some electronic routing of forms,
which is where true savings accrue. What needs to be tested is whether
the products can be integrated into the U-M computing environment,

with its dissimilar LANs and mail systems, and how much effort would be
required.

Support Concerns. Delrina's rapid growth resulted in changes in sales
representatives and technical resources as territories were redefined
during the pilot. This put a burden on some of our expert staff. Also, the
education market is a new area for Delrina. Although several pilots are
underway, they do not have a formal education program and this will
make it harder to work with them. Recently, Delrina h:.- shown more
commitment to U-M. Also, we anticipate an environment where ITD
creates a fairly limited number forms and supports users filling forms, so
vendor support is less critical than if ITD were attempting to support
forms creators and a large number of forms. However, we do have
coricerns ahout vendor support.




e Other Key Results. It is important that this project fit into related efforts at
U-M. It is critical to avoid the trap of simply automating the existing paper
process if there is the potential for re-engineering the process. This
technology is moving very fast. Any decision is likely to be viable for only
1-2 years, so the investment must be recaptured within that timeframe
(including training/retraining and other support costs).

Pilot Recommendations

The pilot demonstrated that the amount of efficiency that can be gained by
targeting appropriate forms and users is significantly greater than the investment of
converting the forms, acquiring the software, and training staff how to use
electronic forms. However, problems with the product, particularly memory
requirements and slow printing, along with reservations of key support personnel
about the process suggested a cautious approach. Participants in the DOS Electronic
Forms Pilot decided that they did not have enough information to make a
recommendation to the U-M committee that deiermines which products will
receive support and what services will be offered. Moreover, they thought that

focusing on DOS/Windows alone was unwise. Therefore, pilot participants
recommended:

* The Electronic Forms Evaluation Team should consider alternatives in both the
Macintosh and DOS environments.

* The number of electronic forms (converted to the recommended software) and
forms fillers should be gradually increased according to pre-defined criteria, so
that the process is cost-effective and does not become unmanageable.

* The process should be viewed as an interim solution that will be continually
evaluated and replaced by a more desirable solution. Although some of the

investment will probably be salvaged, it is important to recapture the investment
within a short timeframe (1-2 years).

The Electronic Documents (EDOCS) Project

In addition to the DOS Electronic Forms Pilot, there are a number of
significant ongoing efforts at U-M related to electronic document handling. The
Electronic Documents (EDOCS) group formed during the spring of '92 to define a
common vision and to develop a plan to establish the most effective and efficient
processing of business transactions for the U-M community.




The EDOCS group agreed that minimum requirements for electronic
documents include routing a document through channels; signed by appropriate
people, with validation, authorization, and authentication; and filed for quick

retrieval for reference or inspection by auditors. The following project goals were
identified:

e Build on the existing foundation of previous efforts and collectively reduce
institutional costs.

* Meet valid customer needs as long as a need is reasonable, achievable,
legal, and ethical.

* Provide a flexible system that can adapt to future needs and changes.

e Provide the flexibility to use whatever terminal/software combinations
users have to create and transmit electronic documents to other addresses
on the network

* Create an overall vision and strategy to provide a consistent and standard
environment for the user community

e Ensure that all projects related to migration toward electronic documents

work to implement this vision do not perform redundant development
efforts.

Environment for Electronic Documents

The computing environment for electronic documents has already been
well defined by other U-M groups charged with defining the vision for a future
computing environment. The EDOCS Group supports their vision and notes the
following points as particularly relevant for electronic documents:

* The environment will be distributed. Computing, instead of being
concentrated on a mainframe computer, will give computer users desktop
access to a broad range of computing and information system technologies,
which could include mainframes.

* Client-server software, rather than terminals, will be increasingly used to
manipulate, view, and modify data. This will allow users to take advantage of
the computational power available from desktop machines.

e Certain services, such as mail and paperless documents, will still be handled
centrally (e.g., forms will be stored in a central repository).

* E-mail running on a reliable, high-speed, high-capacity Campus Backbone
Network with support in place, will provide the transport.




* The environment must be secure, with authentication, auditability, and
controls in place.

* Commercially available software should be used as much as possible as well as
University-enhanced software.

* Evolving standards should be adopted, such as X.400, Multi-purpose Internet
Mail Extension (MIME), Apple's Open Collaboration Environment (OCE),
Microsoft's Messaging API (MAPI), and Vendor Independent Messaging (VIM).

The EDOCS Group also supports the principles of Electronic Data
Interchange (EDI). For many years, EDI has been providing companies with a
method to exchange information electronically, from disparate systems. This low
technology solution has provided many benefits to these companies, including
quicker response, higher quality service, lower costs, and better information.
Transactions typically exchanged between companies include purchase orders,
invoices, and payments. Some universities are starting to use EDI to exchange
transcript information. The EDOCS Subgroup has researched EDI technology and
believes the same concepts, principles, and possibly the software itself, could be
applied to the electronic document needs of U-M. In addition to the above
environmental characteristics, EDI requires:

* Trading Partner Agreements. A contract is made between two groups that want
to conduct business electronically, agreeing to establish appropriate controls,
standards and testing to ensure that the electronic information is correct,
auditable, and approved.

* Standards for each Transaction Type. Transaction types such as purchase
requisitions, journal entries etc. will have the same fields in the same format

and sequence and be consistent with the American National Standards

Institute X.12 uniform standards for electronic interchange of business
transactions

* Translation software. Translation software provides a method to map, or
translate, data from an application into the standard format and to take the
standard format and map it back to an application.

The Planning Process

Effective planning is essential for an undertaking of this magnitude.
Although there is tremendous potential for reducing effort, the inevitable change
in customary, critical routines will also be disruptive. A coordinated, phased effort
with active participation by affected parties will ameliorate the negative aspects of
change. Fortunately, the climate for planned, gradual change is very favorable at
U-M and there are several key methodologies in place to assist in the transition.
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Efforts to Improve Quality at U-M

M-Quality is a U-M priority initiative now underway to examine and better
understand its administrative and business processes. The Information
Technology Division (ITD) has been independently engaged in a Total Quality
Management (TQM) initiative for the past two years; TQM provides

methodologies for improving processes and sets the overall "Plan, Do, Check, Act"
cycle for everything ITD does.

A brief summary from the M-Quality report, an initial planning document,
states that the M-Quality approach will encourage positive change within U-M.
Four key principles are the foundation for M-Quality:

* Pursuing continuous improvement: studying administrative and business
processes, making trial improvements and testing them, and revising them
based upon further evaluation. The M-Quality approach is expected to evolve
over time as U-M gains experience with it.

* Managing by fact: making a distinct effort to gather and analyze relevant facts
as a guide to decision making.

* Respecting people and ideas: based on the assumptxon that the majority of
difficulties in the workplace are caused by problems in the systems rather than
the people who operate within these systems.

* Satisfying those we serve: focusing on the recipients of the work.

The report points to a three-part focus on leadership, teams, and
individuals:

* Planning for excellence: a set of leadership activities intended to clarify,
reaffirm and communicate the mission and vision of the University and to
bring policies and procedures into line with M-Quality principles.

¢ Quality-improvement teams: designed to study and improve work processes.
The EDOCs project is an example of an informal quality-improvement team.

* Quality in daily activities: draws more fully on the potential of everyone
within the organization by empowering individuals to use information to
implement appropriate changes in how they do their work.




ITD Planning Methodologies

ITD has several planning methodologies in place that facilitate designing

and implementing successful information technology systems: the ITD Planning
Model, the ITD/University Information Systems (UIS) Systems Development
Methodology, and the UIS Strategic Data Planning (SDP) process. Although

developed independently, they share many of the same principles and also
complement each other.

The Planning Model facilitates formulation of a project plan for addressing the
need, developing and implementing the solution, and supporting and
evaluating the results. Following the Planning Model contributes to
ownership by the appropriate parts of the Division and ongoing commitment
to the solution by adopting a cross-ITD, "whole system" perspective. It outlines
steps and guidelines to pull together the right people to address the specified

customer need, and further aids in producing the initial scope and charge for a
system development project.

The SDM comes into play once the right peopie are gathered and charged
appropriately to address the need. The SDM provides guidance in the pre-
development stages, as the charge and scope of the project is further defined,

and it also provides guidance in defining specific customer requirements and
further definition for the solution.

Strategic Data Planning is a collaborative effort beiween ITD, Business and
Finance and Academic Affairs. Strategic Data Planing is the establishment of a
long term direction for the effective use of information resources. The U-M
approach is based on James Martin's Information Strategic Planning. It will

result in the creation of an institutional data architecture and an information
systems plan.

Other Factors Contributing to a Successful Migration

Several factors for a successful migration to electronic documents emerged

in a review of the literature and are consistent with U-M experience, U-M and ITD
strategic directions, and the methodologies described above.

Analyze work flow to identify processes that need rethinking. The best kinds of
forms systems are based on careful collaboration by information systems groups

and key users to find out how many documents are in use and how those
documents support tasks.

Use the e-mail infrastructure to cut duplicated effort. An existing mail system
already resolves such issues as user addressing, message storage and routing,

multiple client interfaces, gateways between dissimilar environments, and
security.




* Maintain a centralized repository of important documents to ensure that
electronic document exchange functions smoothly and accurately.

* Implement electronic documents in small pilot prejects, then tie them

together; meanwhile, design solutions from the top down for a cohesive, long-
term strategy.

* Provide a corporate model that promotes data consistency and standardization
and minimizes duplication in capturing, storing, and maintaining data.

Project Recommendations

A pilot project was proposed to last approximately one year. Pilot goals are
to evaluate alternatives for electronic transmission (including routing),
authentication, authorization and distribution; discover the level of coordination
and facilitation that an electronic documents environment requires; and plan for
the future. Concurrently, documents can be categorized by security level and
volume. A proactive approach is strongly recommended for resolving security
issues for more sensitive documents. Pilot results will provide information to aid
in the creation of a long-term strategic and tactical plan for migrating toward
electronic documents, including setting priorities for re-engineering processes.

Following is a description of the three recommended alternatives for
testing;:

Transmission/Routing/Distribution

¢ Internal Electronic Data Interchange (ECI) (Supply Tech).
Test the feasibility of using electronic data interchange (EDI) software and
methods to exchange information electronically across disparate U-M systems.
EDI has been widely used to transfer information between organizations, such
as banks, but the same approach may be successful within departments of a
heterogeneous organization, such as U-M.

* Mail-enabled applications (e.g., CC:Mail, Microsoft Mail).
Test the feasibility of using a mail application to send documents entered and
edited with PerForm or FileMaker Pro for Windows. Tracking of documents
status would not be included, and there may be limitations on security features
(authentication and encryption), particularly when documents travel between
different mail systems, such as Microsoft Mail and CC:Mail.

* Group Communications Software (Lotus Notes)
Test the feasibility of using Lotus Notes to enter, edit, encrypt, send or route to a
pre-defined list, authenticate, approve if necessary, and track documents
online. Lotus Notes has a limited forms creating capability and an imaging

capability so that attachments, such as a memo, can accompany a document
electronically.
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Several documents have been suggested to test different aspects of the
approaches. All processes are internal to the U-M, so under U-M's control.

* Purchase requisition: used to place an order at U-M stores. The processes are
fully defined and the form is a simple one. No cash is involved in the
transaction.

® Journal entry form: used to transfer dollars between accounts. It is a cash
transaction, but since it is an internal U-M process the risk is less than if cash
could leave U-M. The processes have been fully defined and the form is a
simple one. Attachments may be required, such as receipts.

* Course approval request form: describes a proposed new course or change to an
existing course. Itis an internal U-M document, the processes have been
partially defined and plans are underway for fuller definition. Electronic
routing would make a significant difference (it is an 6-part document).

Financial Operations provided funding to evaluate the three methods on the
journal entry form.

Emerging Themes
Several themes have emerged from the several projects currently underway:

* Focus on the business rules and processes, not on the techrology. It's impertant to
design an automated process so that new more optimal technical solutiors can be

substituted transparently from the user's perspective when they become available.
For example, we see sending and routing information around for approval

separate from updating the institutional data repository; the two processes will be
integrated, but not combined.

* Re-engineer any process before automating it, taking advantage of the electronic
medium and not being bound by the current paper design. It's important to
realize that many processes can't be fully automated; partial gains with large
volume can still yield significant ber.efits. For example, many personnel forms
with stringent security requirements will still be printed out, signed and routed in

traditional ways, but the data entry and edit portion of the process can be
automated.
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* A single enterprise-wide solution appears_unlikely in the foreseeable future.

Offices vary in style, computing environment and technical sophistication. We
prefer to select a few products that are industry leaders whose vendor's vision is
consistent with the U-M strategic direction. It is also important that the vendor
have the resources to implement the stated vision. We evaluate these products in
the U-M environment, implement solutions using these products on a small
scale, and offer the solutions as options to selected customers. For example, we
agreed to try Lotus Notes on one form for one office: Financial Operations' journal
entry form. Whether we offer it to other offices depends on Financial Operations'
approval of the approach (as well as the approval of Internal Audit).

Do minimal programming. Choosing vendor solutions that are fully developed
and integrate smoothly into the environment, or those where the vendor is
willing to work with us to integrate their products into our environment, frees us
from excessive in-house development. For example, we will evaluate Delrina's
FormFlow product, which is expected to be released this year and may facilitate
forms routing and tracking, rather than write our own electronic "routing slip”. If
FormFlow cannot serve as an electronic routing slip in our environment, we will
use Lotus Notes or some other vendor's technical solution even if it means
delaying our routing plans.

Partnership with users is critical. Partnership with forms designers/receivers
ensures accuracy and integrity of the process and allows us to offload the
maintenance burden in some cases. Partnership with forms fillers ensures that
the product meets their needs and enables us to offload some of the support
burden if offices have internal technical support resources.

Cost-payback must be achieved within about one year. Some pieces of pilot
systems may be retained, or the pilot may continue despite "better" technical
solutions if an office decides the costs outweigh the benefits. Each office should
make the decision assuming that the system is essentially disposable within about
one year. This is an area that causes us some concern. Once an office and their
clientele become accustomed to a way of doing business, they may be unwilling to
abandon it even in their own "best" interests. We intend to be clear at the outset
with our customers about cost and risks and to let them decide.
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¢ Participation requires a fairly high-end computing environment; it is
unrezlistic to try to hit the lowest common denominator. Customers will need
connectivity to the Campus Backbone and machines with sufficient power to
run typical electronic forms applications (e.g., a Windows environment with a
model 386 PC or higher with 4 megabytes of RAM and a recent model laser
printer with sufficient memory to handle complex printing tasks). The U-M is
committed to improving the computing infrastructure, but for the near future,
our less affluent customers won't be able to fully participate in the benefits of
these new technologies. Currently, we are working on solutions that work on
Windows and Macintosh platforms. DOS products do not seem equal to the
task, and there is not sufficient demand to invest resources in a UNIX solution.

* Keep the future in mind. It is critical not to lose sight of the fact that an
important part of this effort is to lay the groundwork for the future, which is to
provide full electronic routing and authentication. This will require
identifying security requirements, agreeing on priorities for re-engineering
business processes, planning an adequate infrastructure (technology,

procedures, and support), and developing a strategic and tactical plan for
migrating to electronic documents.

Summary

U-M is working with forms owners and forms fillers to create a strategic and
tactical plan for a gradual migration toward electronic documents. Concurrently, a
number of pilot projects are being undertaken that will reveal the most cost-
effective approacties and determine the necessary technical and support
infrastructure that must be in place. The anticipated environment is one where
computing is distributed and focused on the desktop. This environment is
expected to offer significant benefits of economy and flexibility, but there will also
be challenges. By making an investment in strategic and tactical planning,
selecting small pilot projects that will have maximum payback, and involving our
customers from the outset, we hope to ensure a smooth, gradual migration to a
paperless workplace. The vision is clear; at U-M we believe it is critical to begin
taking the steps tcward achieving that vision.
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Introduction

The Comptroller’s Accounting Office (CAO) at MIT developed the $SumMIT client
server financial reporting application to provide multiplatform user friendly access to
MIT’s financial database. $SumMIT’s current users include vice presidents and other
senior officers, as well as department level users. CAO expects that $SumMIT will
eventually replace CAO’s popular mainframe financial reporting application, developed
about five years ago, with & user friendly desktop integrated reporting and data input
system. This paper describes some of $SumMIT’s current features and options.

Technical Background

The purpose of $SumMIT is tc provide user friendly access to MIT’s accounting
data warehouse, which resides in a large relational SQL/DS database on an IBM
mainframe. To accomplish this purpose, $SumMIT uses a client server architecture (the
data tables reside on the mainframe, but the application runs on your workstation).

$SumMIT is fully integrated with your workstation and takes advantage of its
features, such as windows, your mouse, pull down and pop up menus, color monitors, and
gpreadsheets and word processors. Reports from $SumMIT can be printed locally or
exported for use with other workstation software.

The technical tools used to develop $SumMIT are briefly described below:

. Omnis, the application environment. Because Omnis applications are
workstation independent, $SumMIT can be executed on any platform supported by
Omnis (currently including the Macintosh and Windows 3.x).

Thus, a single set of development, documentation, and training has resulted in an
application that runs on two platforms.
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Note: Omnis programs can simultaneously access data from databases of various

types (although the $SumMIT application currently accesses only an SQL/DS
databage).

] DAL, a facility supporting client server architecture. DAL makes the connection to
the mainframe and allows $SumMIT to query the SQL database and retrieve the
results.

- TCP/AP networking. DAL utilizes the campus network, which is TCP/IP,
allowing high speed mainframe/workstation interaction.

- Digital ISDN phones. DAL can also utilize MIT’s phone system to connect to the
mainframe computer, but this method is considerably slower than networking.

- Other phone dialups. DAL can also utiltize a phone system external to MIT at
varying modem speeds to connect to the mainframe, but this method is
considerably slower than networking.

$SumMIT application
1. Overview

System

The $SumMIT application, developed in Omnis software, provides user friendly
access to accounting data in a SQL/DS database on an IBM mainframe. All reports run on
the subset of Institute accounting data to which the user has access. Some reports are
especially for “power users” (users who can access all Institute data).

Most options can be performed by clicking your mouse on buttons or selecting items
from menus or lists. Reports can be “exported” to your desktop into spreadsheets or word
processors or printed on your local printer.

Logon
To access $SumMIT, once it's been installed, you double click on its icon. The
logon screen displays, as shown below.

Logon Window Please enter your User ID and password...,

USER 1D | |
pessword | |

Comptrolier's

Rccounting m (cancel) | 0k '

0ffice
Connection Type

MIT Network
{SON Phone
Modem 19,200
Modem 9600
Modem 2400
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After you selec: your Connectior Type, and enter your userid and password, the
$SumMIT main ment. dizplays, as shown below,

EEE TS

- 3
M i

.I.“‘ Hierarchical
- ) fid Hoc
Comptroll-:r's
Rccounts
ticcounting

Office

t Quit $SumMIT

$SumMIT currently includes four options—hierarchical, ad hoc, and special
reports and the accounts menu. These options are described below.

2. Hierarchical reports

The $SumMIT hierarchical reports are preprogrammed reports that can be run on
current or historical accounting data.

The current year reports show expenditures (FYD) and budgets for the current and
prior fiscal years, as well as percent growth of expenditures and budgets (for a sample
report, see the next page). The historical reports show fiscal year expenditures for each

year back to 1978 (none shown).

When you select “current” or “historical” from the Hierarchical main menu, the
screen shown below displays.

Zrceape—rr oy e Sy e - L —
Hierarchical Menu
: School
Department
Comptroller's Research
Sponsors
Accounting
office Accoaunt
Main Menu
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The reports display data by school, department, research sponsor, or account. To
select a report, click on its button. An example of the current school report is shown below.

After running a school, department, or research sponsor report, you can break the
data down further. For example, you can break down school data into data for its
departments. An example of a department report is shown on the next page.

Below is the school report run on current accounting data. You can display a report
on the departments within a school, for example Architecture, by double clicking on the
school’s line.

sl Je——————u—x3 School Summarg Report using Current Data V00—

EXPE  BUDG
GROW  GROW
School SumCFYD'93)  Sum{Bud'93) Sum(FYD '92> Sum(Bud ‘92> % 4
Archi tecture 5,313,599 30,547,798 5,530,275 27,086,770 ~-3% 138 >
Engineering 41,534,154 167,000,735 42,095,942 167,675,507 -1% -
Humanities 6,218,276 28,413,512 6,465,654 27,933,048 ~4% 2%
Management 9,393,639 36,036,396 8, 768,454 40,383,366 % -118
Scienca 38,690,326 155,351, 191 37,073,717 151,281,561 45 3%
Other.Acad. 14,329,388 187,067,314 11,747,192 179,920,264 228 a8
Hhitaker 9,270,505 11,379,814 8,846,534 11,932,201 S8 -5%
Interdpt.Lab 24,405,795 5,222,398 24,851,431 4,422,267 ~-28 188
Library 4,420,668 14,264,725 4,009,536 13,612,524 108 5%
Non.fAcadamic 87,298,754 451,473,419 112,510,059 428,917,906 ~22f% S8
Total 241,875,104 1,086,757,302 262,898,853 1,053, 175,414 -8% as
T
Double Click on Entry to see Departmentasl Breakdown
(Hierarchical "Current” Menu | ( Hierarchical Main Menu |

The department report for the schocl of Architecture is shown below.

=———————— Department Summary Report ————————

Department Summary Report for Architecture EXPE  BUDG
GROW  GROW
Depar tnent SumCFYD'93)  Sum(Bud'93)  SumCFYD '92> Sum(Bud '92) % ]
Arch.Hdq 257,467 1,531,321 428,225 1,414,822 -40% 8t &>
Ar-ch.Dpt.Hds 57,708 270,833 91,920 315,753 -268 ~148 [ ]
Arck:. Special 54,907 133,769 -59%
Architecture 788,076 5,313,894 1,170, 169 5,073,851 -338 S8
Aga.Khan.Prg 146,875 1,635,550 3§2,019 1,028,737 -538 598
Real .Est . Dev 326,503 2,358, 135 314,436 1,919,460 58 238
Urbon Studia 1,011,675 4,425,836 1,008, 400 4,302,047 3R
Media.Pris.S 252,322 1,683,849 301,675 1,479,657 -16% 14%
LAP -6,293 -1008%
CAVS 35,986 104,710 21,563 239,617 678 -56%
Madia.lab 3,369,080 13,223,670 2,754,331 11,312,826 228 178
Total 6,313,599 30,547,798 6,530,275 27,086,770 -38 138
\
Doubie Click on Entry to see Account Type Breakdown [ Hierarchical Main MenuJ
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3. Adhocreports

You can run “ad hoc” (or user-defined) reports on current or historical accounting
data. Reports run on current data compare expenses and budgets for the selected expense
types for the current and prior fiscal years. The historical reports compare expenses for
expense types over the last fourteen years. You select the expense types (or “object codes”, as
they are called at MIT) to compare for the chosen rows and columns.

When you select “Ad hoc” from the main menu, a screen for selecting current or
historical data displays (not shown).

Cuwrrent reports

If you select “current”, the screen shown below displays.

Define Report

Choose your report view by salecting Raport By/For.
Then doubie click on desired columns, rows &t expense tupes.

Valid Coliuans: Chosen Columns:

‘93 FYD Expensas g | Choose ] RN [Reporting Tine v]
‘93 FYD Budget ™ Current

'S2 FYD Expenses

% P

f Expense Growth from '92 to ‘93

£ Budget Groeth froa ‘92 to Q3 .

£ of Budget Expanded in '92 | Ul —

% of Budgat Expendad in '93 n . A

Val id Rouws: Chosen Rous: l Report By v|
Sumaarize All Schools <> R School
School of Archli tecture 2 (_Choose ) L

School of Engineering

School of Humanities

School of Hanagement Remove

School of Science

Other Academic || |

Non-Acadeaic K O

Val Id Expense Types Chosen Expense Types [ Raport For v]
207 Terured Faculty l Choose ' 753 Ail Accounts
210 Nontenured Faculty -

214 Othar Rcademaic/Adamin -

220 Susmer Facul ty Remove

230 Research Staff Create Report
g 3‘:3%&“’" m 5] |Ad Hoc Menu

Comnond/double click Valid Expanse Type to see detall Expense Codes

Your choice of “current” or “historical” determines valid report columns, as shown
in the top leftmost screen box. (To cycle between “current” and “historical”, you can use the
Reporting Time pull down menu at the top right.)

To display valid report rows, as shown in the middle lefthand box, you select a
“Report By” option (see below). The default option is by “School”,

| Fepor ¢ B I
v School

Department
Sub Depart
Group
Supervisor P
ficcount
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The default “Report For” option is “All Accounts”, resulting in four reports, one
each for general, fund, research, and all accounts. Other options are to display only the
“General”, “Fund”, or “Research” report.

To create a report, you need to select columns, rows, and expense types tc compare.
To select a column, row, or expense type, you highlight its line in the lefthand box and click
on “Choose” to copy it to the right hand box.

The sample screen below defines a report on current and prior year expenses and
budgets in the School of Engineering for expense types 207 and 210 (faculty salaries tenured
and non-tenured).

————————— —— Iy ——— —————————————

Choose your report view by selecting Report By/For.
Then double cilck on desired coluans, rows & expense types.
Valld Columns: Chosen Columns:
‘93 FYD Expensas [ l Choose l ‘92 FYD Expenses 783 [Reporting Tine v]
‘93 FYD Budget u ‘G2 FYD Budget 1 Current
‘92 FYD Expenses ‘93 FYD BExpensas
‘92 FYD Budgst Remove ||'S3 FYD Budget
8 Expense Growth from ‘92 to ‘9]
8 Budget Growth from ‘92 to ‘93
8 of Budget Expended in ‘92 ||
8 of Budget Expended in ‘93 " <
Ual |d Rows: Chosen Rous: (Report By |
Sumnarize Ril Schools 4}[ Choose ] School of Engineering > School
School of Architecture | |
School of Engineering
School of Humanities l Remove ’
School of Management ——
School of Sclence
et o)
Non-Acadenic E
val Id Expense Tupes ) Chosen Expense Types {Report For v]
207 Tenured Faculty PR [ Choose ] 207 Terwred Faculty I Rl{ Accounts
210 Nontenured Faculty . 210 Nontenured Faculty ]
214 : ihgp:.,&gg.slse”.smml:L._..-_-- AR QR
220 Sumner Faculty i emove
230 Research Stoff it (Create Report ]
250 Service Staff I
320 Support Staff Hai (Ad Hoc Main)
350 Students > o —
Command/double click Valid Expanse Type to see detail Expense Codes

A sample report for All Accounts is shown below.

Eff==———————— Ad Hoc Report for All Accounts =——=————"13

School FvD 92 Bud 92 FYD 93 Bud 93
Engineering i
Ten.Fac 2,271,869 20,423,919 2,162,468 20,445, 160 —

Nonten.Fac 451, 146 3,813,245 397, 184 3,041,221

Total 2,723,016 24,237, 164 2,559,652 24,386,381
5|
l Ad Hoc Define |

Ad Hoc Main
..
(rearronge columns) @l-)! (derault coluinr)

=
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Historical reports

If you select “historical” from the ad hoc Reporting Time menu, the screen shown
below displays (except that no columns, rows, or expense types are selected). The columns
available (top lefthand box) include year end data for 1978-1992.

The sample screen below defines a report on year end data for 1978, 1982, 1988, and

1992 from the School of Engineering for expense types 207 and 210.

Define Report e——u——————————

Choose your report vies by selecting Report By/For.
Than double cllck on desired coluans, rows & expense types.

129 Incoae

Uaiid Columns Chosen Columns:

£ ‘ Chaose ] Fve 7N (Reporting Tine v]

FY?$ B Fv82 m History

F¥80 e Fysse

Fvet sm.[ Remove lmz

FY82 ik

Fve3 i

Fy8S O Ny

Uallid Rows: Chosen Rows: [ Report By v|

Sussarize RI| Schools > l Choose l School of Engineerirg L6 School

School of Architecture [—1 —

School of Enginaering

School of Humanitias Remoue

Schoo | of Managemant

School of Sclance

Other Rcadealc ] Clear -

Non-ficadeaic O Ly

Valld Expense Types Chosen Expense T