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& ABSTRACT

s < This thesis describes the development of a magnetic tape
b7\ library system (TLS) for the Computer Science Department of
Y the Naval Postgraduate School, Monterey, California. The TLS
P was developed using the Ingres VM UNIX Version 2.1/15 VE.04
1S database management system on the 4.2 BSD UNIX operating sys-
, tem. The thesis includes a requirements analysis and design,

r?; and a description of'implementation.
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I. INTRODUCTION

The Computer Science Department maintains a variety of
magnetic tapes for their instruction laboratory. The current
combination manual/computerized library system 1s ineffi-
cient. The department wants a computer-based system by which
librarians may add, 1locate, wupdate, and provide reports
regarding tapes in the library. There are currently six 1i-
brarians who are staff members of the department. In addi-
tion to their librarian duties, they are respoﬁsible for scme
form of maintenance of the department's two VAX 11/780 and
one VAX 11/750 computers. The maintenance administration is
performed with the VAX 11/780/UNIX operating system. The
department wants a tape library to be developed using the
Ingres (VM UNIX Version 2.1/15VE.04) database management sys-
tem (DBMS), the 4.2 BSD UNIX operating system.

The database development process will be used to build a
tape library system (TLS). It will be developed in four
stages -- requirements specification, evaluation, design, and

implementation.

A. REQUIREMENTS SPECIFICATION

The management of the Computer Science Department has
already defined the need, and estimated the cost,/benefi*t of
“he project. They approved 1ts continuation when o2

1T I e

Fuested that the librarv be develcped bw 3 thesis student.
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The current tape library is a combination of a casual
computer listing of approximately 600 tapes, and opened
cabinets in which tapes are segregated by type.

The library system must facilitate use by the six 1i-
brarians. The need to store and catalog tapes dependably
is c¢ritical. It must ensure the security of the data and
tapes. Guidance for 1logging data must be well defined and
interactively p. ..npted to ensure input of all necessary
information.

Development of the library by a thesis student for use on
the VAX 11/780/UNIX operating system and Ingres database will
keep costs to a minimum. No new hardware, software, or per-
sonnel purchases will be required. Because all the librar-
ians have extensive experience with the system, minimum
training will be required. This thesis describes development
of the TLS.

Detailed user requirements will be determined by exten-
sive interviews with the users. The department has assigned
a user team leader. The current system and desired chances
will be documented in Chapter II by a narrative and data flow
diagrams. The proposed system will be documented by data
flow diagrams, process mini-specifications, data items, and a
specification data dictionary. The new system will ke re-

viewed and approved by the users before the evaluation stace

commences.
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B. EVALUATION

The evaluation stage will be limited because the depart-
ment has already delineated the system hardware, operating
system, application language, data technology, and people.
The database design, application program, and procedural
alternatives will be developed for evaluation and selection
by the user. A project plan, outlining major dev. logpment
tasks, will be documented for use by the developer and user

in following project development.

C. DESIGN

The design stage will include definition of tne datakacse
structure application program, security and controi, and
functions of the database administrator.

In Chapter III, the database structure will first be
defineé logically, independent of the requirements of Ingres,
according to the rationale of the data record relationships
and fields. These relationships will be illustrated by data
structure diagrams (Bachman diagrams). They will be defined
in a logical schema.

In Chapter IV, the logical structure will be mapped tc
tnhe physical structure of Ingres. The relations, data,
formats, and the functions and interfaces of the modules will
be included in the design data dictionary. The application

program will ©be designed in parallel with the database

daclun. Zecurlty and control  srocedures willi  Le  desgianed

o




P
.

¥

A
.‘Jl y

x
"t
-

] e
., v“‘..‘...k ! .i""‘.-! o ‘,“-V,-».‘

Ta T AT
ALK
SO

tal
.': o
-ﬁ!“

l?

R ' d

%

o

o
i
PR

s

vf-
Dl
s
o
[

>

4
»

e

S Yl

into the application program to ensure that only authorized
users may access the library.

A tutorial will be developed in parallel with the appli-
cation program and will be included as Appendix G. It will
include operating procedures, security specifications, and
the database administrator's responsibilities for mainte-

nance of the library.

D. IMPLEMENTATION

The application will be coded in the Ingres DBMS lan-
guage. A small representative database will 'be loaded intoc
the database. All modules will be tested. Users will be
trained. Full loading of the 600 tapes will be accomplished
by the staff librarians. Instructions for implementation are
provided in Appendix F. Final conclusions and recommenda-

tions will be included in Chapter V.

r—
D
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IT. REQUIREMENTS ANALYSIS

A. NARRATIVE

1. Background

The Computer Science Department's current tape li-
brary is a combination of a casual computer 1listing of 600
tapes, and opened cabinets in which tapes are segregated by
type. Tape labels contain as much information as possible in
case the information in the library listing is inaccurate,
incomplete, or nonexistent. The information in the 1listing
is not standardized. It consists of whatever one of eight
librarians considered necessary for identification or re-
trieval when (s)he entered the tape into the library. Fre-
quently customers help themselves to shelved tapes, and new
boxed tapes sometimes disappear. Few staff and student
personnel request the library to store their tapes. The
department would 1like to provide secure, dependable library
services,

Compounding the problem, the computer facilities are
rapidly expanding. Dependence on the facilities is increas-
ing and people are requesting better library services. Con-
currently, requests for backup tapes are increasing as is
the length of time between when a backup is created and re-

trieved. More tapes are getting lost. The need %o sreore and

~ak

W]

1cyg tapes degendarcly is cricical.,

b
o
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2. Users
Approximately six to seven staff personnel, all
extensively familiar with computers, perform librarian duties
and will have access to the library and tapes. Because of
the large number of librarians, guidance for logging data
must be well-defined and interactively prompted to ensure
that all necessary information is input.
3. Storage
The tapes will be stored in locked cabinets with sep-
arate slots for each tape. The staff would prefer not to
physically separate the tapes by category and not to have
descriptive information on the tape labels. This will help
to prevent customers from helping themselves to tapes they
need if cabinets are inadvertently left unlocked. Cnly the
librarians should have access to the tapes.

4, Tape Entry

Tapes are received into the library in three ways:
1) boxes of new tapes; 2) tapes from vendors, and 3} written
tapes requested for safekeeping by private owners. To pre-
vent pilferage, it is desired that new tapes be identified
and placed into the library immediately. Physical informa-
tion about these blank tapes must be 1included. They will
eventually be used to write backups. Vendor tapes are iden-
tified and catalogued as soon as possible. They are never
retired for use as backups. Tapes input for safekeepinag must

pe identified. TIf abandoned by the user, they may e used

2z -

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

------

...... )

T e e e e TN e e N L S
P AT A EART AN (_.J'\-‘\.‘_ S

LR

-
-




-

: ()éﬂarﬁﬁﬁ“
o AL

,}A

!

y §
rs
o
Fan 4
I

M
"'r.“rl." ,‘"; x

Y
)

v

1, &

"t
bt

~
' 1

A ‘_,_
A~ A
WRROeL L Erysy

PRIV DRI T e P L

SRR
P

_.. ,
ool v oL
L e S B

| F-7

™
N ¢
AR

Uy

e e
A8

»

Cate e

&

&

ML R S S T
PN RO

A aindia Ak o At AR LA LA it gl a b d AL A Soab Al e de ek dnokl sl Jhabe bt il kit Sl b | A AARE e ) TE TS Y w W W

for backups. Essentially, the moment a tape is received by
the 1library, it should be identified with as little informa-
tion as possible on the label. It should be labelled with an
identification number only, which can be used to locate
assigned space in the cabinet and its descriptive information
in the library.
5. Backups
It 1is the function of the tape librarians to perform
backups. They do routine system backups, and "individual"
backups by special request for staff, faculty, or student
personnel. For individual requests, the owner'; tapes main-
tained by the library may be reviewed to determine if there
is sufficient space available on one to read the disk files
requested to the partially used tape. To perform an individ-
ual backup when an appropriate, partially used tape cannot ke
found, or to perform any other backup, the librarian must
first find a "scratch" tape, either new or previously used.
It must be of sufficient condition, density capacity, and
length to accommodate the backup. After the information on
backup tapes is retired, the librarian makes the tape avail-
able for rewrite.
a. Routine Backup
Daily disk backups are written to tape each week.
Weekly, disks are written to tapes. Full backups of the

system are written to tape mcnthly. Informaticn kept in the

13
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library must enable the
write them back to disk.

date and

to generate the tape, and path information such as

or disk, or source.
weeklys require 2-3 tapes, and
library will save dailies for
months, and monthlys for six months.

When a Computer Science
students) the librarian
student disk files for each system.
must find

Again, the 1librarian

length, condition, and density capacity.

tape, the 1librarian must

enable retrieval of a student's files to write them to

or another tape.

name, the specific files, the operating system

utility used to generate, and device.

for two years.

DATA RETENTION

DAILY BACKUPS
WEEKLY BACKUPS
MONTHLY BACKUPS
GRADUATION BACKUPS
INDIVIDUAL BACKUPS
VENDOR BACKUPS

14

They must be

monthly's

class

. T
--------

Each is l-i tapes

4-6

graduates

After

librarian to access the tapes and
identified by the

time of backup, the system, utility, software used

partition

Each daily backup is 1-2 tapes long,

tapes. The

one month, weeklys for two

(14-17

creates a tape backup of graduated

long.

a tape of the appropriate

writing the

catalogue information which will

disk

This information must include date, student

hardware and

The tapes will be kept

MONTH
MONTHS
MONTHS
YEARS
YEARS
YEARS

g NN W -
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:ﬁé b. Nonroutine Backups (Individual Tapes)

. L]

:g; Staff, faculty, or students frequently request

‘ L]

A%

o that a disk file be written to tape. The librarian first

}Sl . checks to see if the individual currently owns a tape in the
'-..:1

:%Q library of the same system, copied with the same utility and
Y| N

fﬁ device as required to access the file(s), that has a suffi-
N cient unused portion to write the file(s) requested. If an
)

) appropriate tape is found and used, the addition of the new

file(s) must be recorded into the library. If there are

none, the librarian must look for an adeguate scratch tape.

LA,

:§3* If a new tape was used because the owner had no previous
.§ tape(s) on file, the librarian identifies it as a new set
%&i with a new sequential order. A set of individual tapes can
‘éﬁ include up to three volumes. After copying the tape, the
‘;x librarian catalogs the information neCessafy to find which
ﬁ; tape the new file is on and how to write it to disk or
i?: another tape.

i? 6. Administrative

,?i a. Condition of Tapes

{”3 The librarian is responsible for monitoring the

condition of the tapes and to recopy or throw out tapes as

required. Condition is determined in one of two ways: errors

yree

'

[ ]
X
3

Ll el S A il MR

and bit age.

.

, ; (1) Errors

¥ ': iy

at Errors are unreadable bit spaces ¢cn the tape
CR)

LS . . . R Dy S
Q8 and are ccmmunicated to the librarian by the utility each

'x’w"%.
L% N o B
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. . . .
gi time the tape is read or written. Ten to twelve errors
gs (after head cleaning) 1is considered maximum life. The
ﬁ% librarian must catalogue this information each time the
' physical tape 1s read or written. Physical tapes exceeding
,gz their maximum cycle or error 1life are permanently deleted
55 from the library and thrown away.

2 (2) Bit Age

Y
‘ﬁ Bit age has to do with the information
{i written on the tape and applies only to active tapes (vendor
E; or Dbackups). It 1is the age of the oldest bit on the tape.
E% Bits deteriorate after five years so the tape information
:: must be copied to another tape. The physical tape, however,
i% may be reused. Checks for bit age must be done on all tapes |
~%¥ on a periodic basis.

-

o b. Retirement of Tapes
g& The 1librarian requires a flexible means of con-
i3 1

trolling the length of time all active tapes are retained by

the library, other than by condition. The reasons could vary

-I
%
pe:

»3 per type of active tape. When the retirement date occurs, a

; disposition decision will be made.

ﬁi c. Lending of Tapes ‘
,ii Vendor, scratch, and individual tapes may ke

éﬁ loaned. The library must maintain information regarding

which tapes are on loan, and to whom.
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§$§ 7. Deleting Tapes

%%r Backup tapes may be retired to scratch tapes, or any
lm( tape may be thrown away. For retiring backups, the librarian
.

?;g ) must provide a means to delete backup information but retain
%3% the physical tape information. It must allow deletion of all
:)V tape information and reflect the availability of a vacant
;é;é labelled slot in the cabinet when a tape is thrown away.

g0

'y B. DATA FLOW DIAGRAMS (DFD)

ffq 1. Current Library

f;&; An overview of the current TLS descY¥ibed in the
Ei: narrative 1is illustrated by a DFD (Figure 1). Minispecifi-
;3? cations and file descriptions follow the DFD.

%;% . 2. Proposed Library

e A general overview of proposed library procedures 1is
Ejﬁ reviewed in DFD(0Q) (Figure 2). All proéedures are to be per-
‘ﬁﬁi formed by a librarian. Subsequent DFDs (Figures 3-10) are
5;- more detailed. The procedures are numbered 1-9. The pro-
ﬁﬁ; cedures and data input and output for each procedure varies
Efx according to the function the librarian performs. A DFC is
R

B P

written for each function to illustrate the specific proce-

dures and data inputs and outputs required. Functions are

t ’
s
s
Y o4

: ';“l‘ o

assigned letters A-H. Mini-specifications of the procedures
and a specification data dictionary follow each DFD. The
procedure numpbers of the functional DFDs match the procedure

to the definition provided in the overview CFLDI(C) and are
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T
4 preceded by the appropriate function letter. For example:
»
}i "A.2" should be read - Function A, Procedure 2.
LAY
’ For some functions, a procedure is broken down into
;‘ sub-procedures. Sub-procedures retain the function and pro-
.} cedure number, followed by a decimal number (i.e., A.2.1
7’
i)
v should read - Function A, Procedure 2, Sub-procedure 1).
R
& Cabinets and the database will be the only files used
: .u
! x to store library objects and information. Cabinets will con-
sist of labelled slots, consecutively numbered left to right,
4 .
;E top to Dbottom. The range of the numbering system will ke
gﬁ. expanded as tapes are added. Cabinets will be known by the
P »
‘. range of numbers assigned. For example, a cabinet may be
b .
N known as 100-300.
Ty
s
- The library data will be the only source of infor-
y mation regarding labelled cabinet spaces, the physical con-
2 dition of tapes assigned, and the data preserved on a tive
-~ tapes (vendor tapes and backup tapes). A backup tape is a
)
tape with information which the library safeguards.
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b DATA FLOW DIAGRAM: CURRENT SYSTEM OVERVIEW
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Figure 1. Current System Qverview

19

SR e
d

~ | ) - - " et . AR AT S A Sl T IS ~'
AN el e " N e T R T y
T AP ).‘.A._ ..‘.....m.'r ‘\mu....,_ e T VL )‘ -."«.; ¢




s
0

w4 e
3
-

IR
-
.A‘l‘.b "

Xy
el

.

£ 2 ¢

-l - an g o

- . ¥ l’. }"

LS
s ea

MINI-SPECIFICATION: THE OLD SYSTEM LIBRARY - OVERVIEW

The librarian or requestor edits the re-
quest at this time to determine what
action to take.

The requestor or librarian searches for
the tapes which will satisfy the request.

The librarian or requestor selects the
equipment, if required, to satisfy the
request.

The librarian gets appropriate tape(s).

The librarian or requestor performs the
read/write, if required.

The librarian returns the tape(s) to the
cabinet; the requestor might or might
not,

The librarian updates the database; the
requestor does not.

Four objects serve as files in the current library.

NETS Cabinets have slots which hold the tapes.
slots are not numbered.

These
The tapes which are

contained in them have labels with numbers and

tape information.

An attempt is made to place

reels of similar systems and tapes in specific

sections of the cabinets.

The cabinets are

opened and easily accessible to anyone at NPS,.

A vaguely defined computerized file of tape num-

bers with information for the librarian regarding

Information required to perform subse-

guent functions is frequently omitted. This data
is also written onto the tape label.

appears on the labels.

New tapes received are left in boxes near the

The physical parameters of the tapes
The bcx is accessible to

1. Edit Request

2. Query for
Tape (s)

3. Select
Appropriate
Equipment

4. Get Tape(s)

5. Perform
Read/Write

6. Return Tape (s)

7. Update
Database

~ FILES
CABI
DATABASE
the tape.
NEW BOXED
cabinets.
anyone.
SINK

Tapes sometimes disappear.
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Function: General Procedures of the Proposed Library

Mini-specifications O

The following procedures are required by most of the

functions the librarian performs. The combination of prc-

cedures and the data input and output for each procedure will

vary according to the function requested.

1. Edit

2. Query TLS Data

3. Select IDs

4. Label

5. Get Tape(s)

6. Perform
Read/Write

7. Replace Tape(s)

B, Update TLS Data

An event/discussion with a requestor
to determine the function required.
For example:

Add empty cabinet slots
Add scratch tapes
Add vendor tapes
Write disks to tape:
To partially used individual tape
To backup tape
To scratch tape
Read active tape to disk
Loan Tape
Receive returned loaned tape
Delete tapes

Provide criteria upon which the
information requested is retrieved.

Select the id numbers which are
required to perform the function.

Make labels for, and label ocbjects for
each id number selected.

" G> to the cabinet slot labelled with

the selected id number and withdraw
the tape(s}.

Perform write disk to tape or read
tape to disk, as appropriate.

Replace tape(s) to the cabinet slot
which matches the identification
number on the tape label.

Add to, cr update TLS data with new
inrformation regarding the cperaticn
rerformed.

22
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Function:

Add new scratch Tapes to Library

Mini-specifications A

1. Edit:
Log Scratch

2. Query
Empty Slots

3.1 Calculate
New id
3.2 Assign id(s)

4.1 Label Tape(s)

4.2 Label Cabinet

3. Add Scratch

Data Items

Request to log scratch. Log new un-
labelled tape(s) upon arrival. Read
physical parameters from manufacrer's
label.

Query library data for lowest empty id.
If no empty slots are available,
calculate new id number

Select the id(s) to assign to the
scratch tape

Label the tape(s) with the "assigned slct
id number.

Label the cabinet space with the new id
If id was of an empty slot, update tare

physical parameters to the id record.
If new id, add id and tape parameters.

Physical

Type

Empty Slot id
None

New 1d Selected
Labelled Tape

Label

Scratch Record

= length + density

= (type = empty)

= 14 + (type = empty)
= no empty slots

= max 1d + 1

= Tape + 1id

= a label with an id number to be put
on the cabinet space

= 1id + {(Type = scratch) + length
+ density
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Function: Add Vendor Tapes

Mini-specification B

1. Edit: Vendor

2. Query Empty Slots

3.1 Assign id(s)

3.2 Calculate New
id Numbers

4.1 Label Tape(s)

4.2 Label Cabinet
Space(s)

8. Add Vendor Tape (s)
to TLS

Data Items B

Physical

Software

Type
Slot id
None
New 1id

Software Tape Record

The tape is software frcom a
vendor for the library to lcg and
maintain

Query the library data for lowest
empty id

Assign the id to the vendor tape

If no empty slots are available,
calculate the new id number

Label the tape(s) with the
assigned slot id number

Label the cabinet space with the
new id

Add software tape(s) record to
the library data

= bpi

= (type = vendor) + system +
utility + label + date
received + retirement date +
owner + contact phone + soft-

ware + vendor + description +
sequence

= Type empty

= 1id + (type = empty)
= No empty slots

= max id + 1

= 1id + (type = vendor ) + bpi
+ software
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Function:

Write Individual's Disk to Tape

TR W TR VRN T P T VS T,

Mini-specification C

1. Edit: Write
Disk to Tape

1.1 Determine File
Location and
Length of Files

1.2 Select Equipment

2. Query Owner's

Tape(s)

3. Select Tape

D.1.2 Go to

Procedure D.1.2

5. Get Tape
6. Perform Backup
7. Return Tape

8. Update TLS

A TLPRAN o

If type = individual staff, )
faculty, or student backup.
If not go to DFD(E).

By discussion or may require
searching files.

The computer and operating sys-
tem combination determines the
device. The device determines
the density which can be used.

Query the library data for a
listing of the owner's backup
tapes which may be used to copy
the files requested.

Select a backup tape which may be
used to write the requested file.

If none of the owner's tapes are
appropriate to use, go to Proce-
dure 1.2 of DFD(D) and resume
looking for a scratch tape to
perform the write.

Write disk files to the tape.

Add the record of the new files
to the library data. If the
utility reads error information
different than that recorded for
the tape, update.
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1458 Data Items C
Ken

M .
i 2 Type = individual, staff, faculty, or
ol student backup

\ owner = the owner of the individual
[<I< backup tape
hi<

3} Approximate File = (some or all) (system + owner
gj Path + partition/disk)
)
‘i Type = individual, staff, faculty, or
\&£ student
V‘ ‘v
oy , . . .
{ . Density = bits per inch (bpi)
. Tape Requirements = (some or all) (type = indivi-
LN dual) + owner + system +
ﬁaﬂ density
Y
gﬁ Owner Tape Listing = 1id + length + density + loaned
S + system + utility + label,
', percent used + retirement date
,gi File Path = Partition/disk + saveset/

i source
:’C\:‘_

v File Lengths = Approximate length of magnetic

tape needed to copy the files

b Utility = Utility
e
5&: None = No tapes meet the requirements
~ for the backup
¥

:H Errors = Error, date of errors

o .
Sl Record of Backup = 1d + errors + date of errors
Bt + partition/disk + saveset/

® source
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Write Disk to Scratch Tape
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o Function: Write Disk to Scratch Tape

2,

b Mini-specification D

3 1. Edit: Write Disk If type = daily, weekly, monthly,
i to Scratch or graduation backup

-

iy 1.1 Determine By discussion or may require

! File Location searching files

' and Length

% 1.2 Select Equipment The computer and operating system
'§‘ Required combination determines the

1 device. The device determines

the density which can be used.
The utility is determined by the

.5 system and the density

N 2. Query Scratch Query the database for scratch
1 tapes which have the physical
ol parameters required by the edit
hd procedure

i '

j- 3. Select Scratch Select ids from the listing of
7 Tape (s) scratch tape(s) provided by the
;j database

" 5. Get Tape(s) Retrieve tape(s) with the id(s)
‘ﬁ selected

3 .

2 6. Perform Backup Write disk files requested to

5 the tape

) 7. Return Tape (s)

i: 8. Add to TLS Enter the information regarding
i: the backup to the library data
b

Data Items D

\

:2 Function: Write Disk to Scratch

N

2 Approximate File = (some or all) (system + part/disk +
W5 Path saveset/source)

'@

M Type Backup = daily, weekly, monthly, graduation,
0 or individual backup
Eﬁ Ty/pe Tape = Type = scratch
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,'2 Density = bits per inch (bpi)
[
~r . .
; Tape Requirements = (Type = scratch) + length + density +
" errors + date of errors
‘;f Scratch Tape List = 1id + length + density + errors + date
ft of errors + loan
k File Length = Approximate length of magnetic tape
8 needed to copy the file(s)
]
@R File Path = Partition/disk + saveset/source
ri Equipment = System + utility + density
vty
Ve Errors = Error + date of errors
'%Q Equipment = System + utility + density
13 Record of Backup = Various according to type:
oy
- :
. Daily = 1id(s) + type + errors + date of
}Q errors + label + sequence + date
Nﬁ ’ created + retirement date + system +
‘RN utility + description + partition/
o disk + saveset(s)/source(s)

Weekly/Monthly = id(s) + type + errors + date of
errors + label + sequence + date
: created + retirement date + system +
A% utility + description + partition/
2 disk + saveset/source
by
“y

) Graduation = 1d(s) + type + errors + date of
s errors + label + sequence + date of
:M graduation + retirement date + system
e + utility + description + partition/
2] .
. disk(s) + saveset(s)/source(s)
)
L]
¥ . . .
Y Individual = 1id(s) + type + errors + date of
3 errors + label + sequence + percent
NS used + date created + retirement date
W + system + utility + description +
3 owner + advisor + contact phone +
5*. partition/disk(s) + saveset(s)/
4 source(s)
¥
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1
o

33
re
v'g¥
RN Function: Read Tape to Disk
o~
|?£ Mini-specification E
4,970.4
168 1. Edit: Read Tape Requestor would like a vendor or
‘GE to Disk backup tape read to disk.
{ﬂ: 2. Query Backup/ Query the library with as much
Lol Vendor Tapes information as the requestor can
{) provide concerning the tape.
N
{;j 3. Select Backup Select from the database listing
Rx' Tape (s) the exact tapes needed to perform
N the read.
. 5. Get Tape(s) Retrieve tape(s) with the id
‘Ei numbers selected.
ﬂ.':% -
N 6.1 Select Equipment Select the equipment defined in
R the database.
.‘ '
,T 6.2 Perform Read
el
D 7. Return Tape(s)
et
G 8. Update TLS If the physical information
' provided by the utility regarding
Zaa the tape is different than that
o in the library data, update.
S
e Data Items E
C) General Backup = (Some or all) type + date created
LS Description + system + name of owner + software
.gi + vendor
.:2 Approximate Tape = (Some or all) Varies according to
X type:
)
KN Vendor = (Type = vendor) + system + software
XN + vendor
A -:,:
., Periodic = (Type = daily, weekly, monthly, or
‘}ﬁ: graduation) + date + system +
LD partition/disk
]
>
o Individual = (Type = staff, faculty, student)
'a% + system + cwner
S
H
¢
i n.' r}
g
ENG
o
el
o *l

ol




s

éﬁ{ Tape List = Varies according to type backup:

\'::':‘

;Sﬁ. Vendor = 1id(s) + density + loan + errors +

WA label (s) + sequence + date received +

Ty system + utility + description +

A owner + contact phone + software +

- vendor + partition/disk + saveset(s)/

AN source (s)

-y Periodic = id(s) + (type = daily, weekly,

' monthly, or graduation ) + errors +

L, . label + sequence + date + system +

Sy utility + description + partition/

-ﬁﬁ disk + saveset(s)/source(s)

L

ey Individual = 1id(s) + (type = staff, faculty,
student) + density + loan, errors +

OhN label (s) + sequence + percent used +

P date + system + utility + owner +

'q& advisor (if student) + ¢ontact phone

i + description + partition(s)/disk(s)

O + saveset (s)/source(s)

®

SR Equipment = system + utility + density

- —

Sy File Path = partition/disk + saveset/source

v

o "Errors = errors + date of errors

s Error Record = 1id + error update
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Function:

Loan Tapes

Mini-specification F

1. Edit: Request to
Borrow Tape(s)

2. Query for

Tape (s) Requested

3. Select Tape(s)

to Lend
5. Get Tape(s)
8. Add (Loan

Information)
to TLS

If requested by anyone but a
librarian to remove a tape(s)
from the library. Type tape must
be vendor, individual, staff,
student, faculty. Permission
from the owner should be obtained
before lending.

Query database for id of tape(s)
requested.

Select ids of requested tape(s)
from database listing.

Retrieve tape(s) with the id
numbers selected.

Update the library to contain
information regarding the loan.

Data Items F

General Backup
Description

Approximate Key

Vendor

Periodic

Individual

Tape List

YVendor

= (Some or all) type + date created
+ system + name of owner + software
+ vendor

= (Some or all) Varies according to
type:

= (Type = vendor) + system + software
+ vendor

= (Type = daily, weekly, monthly, or
graduation) + date + system +
partition/disk

= (Type = staff, facultv, student)
+ system + ownher

= Varies according to type tackugp:

= 1id(s) + density + lcan + =2vror- o«
lakel(3) + seguence + fz-a ro-s_ i .
svstem + utility + Jdescrip-ion - ~wor




+ contact phone + software + vendor +
partition/disk + saveset(s)/source(s)

' Periodic = 1id(s) + (type = daily, weekly,

. monthly, or graduation) + errors +

B label(s) + sequence + date + system ~

- utility + description + partition/disk
+ saveset(s)/source(s)

\ Individual = id(s) + (type = staff, faculty,
studen*) + density + loan, errors +

-~ label (s, + sequence + percent used +

. date + system + utility + owner +

-~ advisor (if student) + contact phone +
. description + partitiion(s)/disk(s) +
: saveset (s) /source(s)

3 Loan Agreement = loan + date loaned + estimated date of
e return + loanee + loanee's contact
phone

d
Ll
e Record of Lecan = 1id + loan agreement
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Function: Returned Loaned Tapes

Mini-specification G

1. Edit: Returning The requestor (loanee) returns
Borrowed Tape (s) tape(s) borrowed from the
library.
2. Query Loaned Query the library to find which
Tape (s) tapes are held by the loanee.
3. Verify Correct Verify the returned tape(s)
Tape (s) belonging to the library, that

all are present, etc.
5. Replace Tape(s)

8. Delete Loan Delete the record(s) of the loan
from the library data.

Data Items G

Tape = tape + id
Loaned Tape List = loanee + id(s)
Updated Record(s) = 1id + (loan = no) + (delete

record of loan)
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Function: Delete Tapes (erase backup or trash
physical tape)

Mini-specification H

1. Edit: Request to valid if:
Delete Backup
or Tape(s) Any type tape 1is first copied to

another tape and then logged into
the library.

Daily, weekly, monthly, or
graduation backup = retirement
date <= current date,.

Vvendor or individual staff,
faculty, student = owner =
requestor. .

2. Query for Tape(s) Query library for a listing of
tape(s) which satisfy the
requestors description of the

tape(s).

3. Select Tape(s) ‘Select the id(s) of the tape(s)
desired for deletion.

4. Get Tape(s) Included only if trashing
tape(s).

8. Delete Records Delete records to reflect the

erasure of backup or the trashing
of a physical tape

Data Items H

General Backup = (Some or all) type + date created +
Description system + name of owner + software +
vendor

"

Approximate Key (Some or all) Varies according tc

type:

Vendor = {Type = vendor) + system + software
+ vendor
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Periodic

Individual

Expired Retirement

Date
Tape List
Vendor
~
$~
P . .
b Periodic
‘1\9:‘
Individual
ids

New Record:

If to Delete
Tape Data

If to Trash
Tape

(Type = daily, weekly, monthly, or
graduation) + date + system +
partition/disk

(Type = staff, faculty, student) +
system + owner

Requirement date <= today's date

Varies according to type backup:

id(s) + density + loan + errors +
label (s) + sequence + date received
+ system + utility + description +
owner + contact phone + software +
vendor + partitioin(s)/disk(s) +
saveset (s) /source(s)

id(s) + (type = daily, weekly,
monthly, or graduation) + errors +
label (s) + sequence + date + system
+ utility + description + partition/
disk + saveset(s)/source(s)

id(s) + (type = staff, faculty,
student) + density + loan, errors +
label(s) + seguence + percent used +
date + system + utility + owner +
advisor (if student) + contact phone
+ description + partition(s)/disk(s)
+ saveset(s)/source(s)

ids

(type = scratch) delete backup
record

(type = empty) delete physical
and backup record

42




C. DFD DATA DICTIONARY

Advisor
Contact Phone

Date of Errors

Date of Graduation

Date Loaned

Date Received

Dersity

Description

Disk

Errors

Estimated Date of
Return

Identification
Number (1id)

The name of a student's advisor
The phone number of the owner

The date the errors were provided by
the utility

The graduation date of the students
whose files are contained in a
graduation backup tape

The date a tape is loaned

The date the tape was received by the
library

The bits per inch which may be read <o
tape

Notes by the librarian regarding the
software

Used with the VMS operating system to
define a major subdivision of files of
disk

The number of "bad bits" on a physical
tape. The figure is provided by the
utility when a tape is read or written

The date the librarian assigns as the
date the tape should be returned to the
library

A unique number assigned a slot in the
cabinet. Slots are numbered consecu-
tively left to right, top to bottom, sc
the number may be used to locate the
slot. When a tape is logged into the
library it is assigned the identifi-
cation number of the slot in which it
is stored.
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;; Label = The VMS operating system requires that
e each tape be assigned a "label" by the
ﬁﬁ: librarian. When the tape is mounted,
Ny the label verifies to the system that

( the tape is VMS. 1If the "copy" utility

2o is used to read or write the tape, the
S CHE label must be entered by the librarian
‘fk: when mounting the tape.

SN

.t; Length = The total length of a reel of tape

\

Z;{ Loaned = Whether or not the tape is loaned from
ﬁﬁ} the library

*”Q Loanee = The person to whom the tape is loaned

Loanee Contact = The phone number of the loanee

o Phone

Sk

O

o Owner = The name of the owner of the tape

are L .

ury Partition = Used by the UNIX operating systems to
./ define a major subdivision of files

. N »
}tf: Percent Used = The percent of the tape containing

e _ backup data

WA

e Retirement Date = The date the librarian assigns to the
s tape for retirement

344

Ltj' Saveset = Used with the VMS "backup" utility to
:;1; mark the beginning of each file or set
e .of files

&% B8

:?* Software = The name of the software on the tape
zy Source = Used with other than VMS operating

o system, and "backup" or "copy" utili-
;ﬁq ties to describe a file or set of files
3 on a tape

ii; System = The combination hardware and operating
o system by which the tape data may be
= read or written

> T/pe = The use of a tape maintained by the
"I, lipbrary

o
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2; Type Daily = Disks are read to tape each day. These
] daily tapes are written to one set of
D tapes each week and identified as a
st daily backup

ﬂf Type Graduation = A backup tape containing disk files of
) students of a graduated class
{7
[ Type Individual = The type tape is an individual staff,
) faculty, or student's backup tape
‘:ﬁ Type Monthly = Each month, all disks are read to tape
oy and identified as monthly backups
" ,.J

! Type Scratch = Blank tapes assigned to slots in the

library available to read data from

- disk
12N
:%} Type Vendor = Tapes containing vendor software
(o 4
;iﬁ Type Weekly = Each week, all disks are read to tape

and identified as a weekly backup

ﬁf. Utility = The software utility which must be used
W to read or write the tape data
f?? ' Vendor = The name of the company which produced

the software
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III. LOGICAL SCHEMA

A. BACHMAN DIAGRAM

SET

ACTIVE
TAPE
3
FILE
DESCRIPTION LOAN

¥

STUDENT

B. SPECIFICATION DATA DICTIONARY

The Specification Data Dictionary defines the entities
and data elements in the tape library. It groups each of the
data elements under the entity to which it 1is logically
related. The definitions describe the meaning and use of the

entities and elements in the library. The Specification Data

Dictionary is provided in Appendix A.
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L IV. DESIGN
‘*; In this chapter the design of the TLS is described in
i .\
! ".-\ . . . s . . .
N> detail. First the logic of the design is discussed. It 1is
;] \
C ) followed by a description of the tables. A chart of the
i
IS
;53 application module and a description of each frame 1is pro-
b -I
A
3:} vided. The modules association with the functions described
- by the DFDs are provided by charts. Integrity, security,
O
}? the database administrator, and validation and_test are dis-
" ';‘K
'”5 cussed. The design data dictionary and frames definition are
15,0
o derived from this <chapter and are provided in Appendices C
o
- ’I
::ﬂ and D for ease in future reference.
-
o
A. LOGIC OF THE DESIGN
e N Several factors were considered before mapping the logi-
o
LY
?i_ cai schema to the Ingres database. They were prioritized as
:) follows:
f:f User
G Interactive standardization and validation of input
S Simplicity
TN Librarian functions
C3
e Ingres
,:Q: Database requirements
S Query by forms (QBF) limitations
. - Report by forms (RBF) flexibility
o Applications by forms (ABF) capabilities
o
oo Logical Schema
{:f;::f
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1. User

Non-standard record input, incorrect data input, and
an ilnability to control the sequential consecutive assigrment
of identification (id) numbers are the major problems in th=
current library system. An 1nteractive forms-pbased innu:
method with validation capabilities can correct these prob-
lems. The TLS must be kept simple ;nd quick to facilitate
the task of logging tapes and retrieving data.

2. Ingres

Ingres 1is a relational DBME. It provides a means *c

store data in tables. The basic method for entering, re-

trieving, and manipulating data is by use of its data manip-

't

ulation language, "QUEL". The user of QUEL must understand
the language commands and syntax, and the structure and cocn-
tent of each table. Data manipulation with QUEL is too tine

consuming and distracting for the daily functions of the li=-

prarians. However, Ingres provides Query By Forms (CBF), an

automated forms processing interface, which simplifies da+e

Jaltih
l:./ v

A . . <
tﬂV manipulation. The user may 1nteractively aprend., lelzises,
.._j.‘*
P replace, or retrisve data from cone takle at a time ir

b N
e Jatabase without knowledge of QUEI.

[
5{: oBF provides an automated methcd for the functiznz - F
.
A asoend,  query, update, and deletion of values cf recoriz o:
r?ﬁ “ne okanie at 2 tirye. It poresents forms to  the ucer

]
A
t:f.} TtoanaLn riElds From o the annrovriate tacle. BoooleTao e,
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may be edited by the application developer by using the
Visual Forms Editor (VIFRED) to limit the data the wuser can
input or manipulate. The editing capabilities include the
deletion or addition of fields in a form, definition of fislc
parameters, and definition of field attributes for valida-
tion, mandatory input, error messages, automatic repetition
of field values, and speci&l display modes.

QOBF requires different wuser procedures for each of
its functions. The Append function must be used for initial
entry of a record. The Append function has an autcrate’

facility which simplifies the sequential 1input of recc

(@)
s
0
1}

which have many fields of equal wvalue. After the first
record is entered, the user may duplicate the field values ir

.

sucseguent records by pressing a function key. This simpli-
fies input and can ke uged to remind the user of the previcus
value input.,

The Update function must be used in QOBF to replace or

delete values 1in existing records. Wwhen using Update, tne

fields ig presented for the user tc U~z

1,

first display o

(e}

Ui

toe record or records desired. After the query 1s enterad,
res retrieves the records and displays tihem con tie *+av-
minal, cne at a tine, for update. Update dces nct  have  ths
suplication facility.

Ffour limitations c¢f CBP jreatly affiected deciyn: O
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query in the Update function, they appear on the terminal one
at a time. This format is not useful for reports or records;

3) QBF only allows manipulation of data on one <%abtl

D
)

8
v

time; and 4) CBF does not provide for any internzl ~anli-
pulation and assignment of data values.

Report By Forms (RBF) is a forms-based record speci-
fier available for retrieving reports without knowledge cf
QUEL.. RBF allows the developer to select, design, and
present multiple record reports from one table at a time,
through the use of views. RBF's facility tc present resuooris
with data from multiple tables greatly influen;ed the cdecicn

of the applicationr.

The developer may integrate the functions and forms

Fty

o ¢BF and RBF into a single application by using Ingres

o

Applications By Forms (ABF). The application uses fcrms =3
the vehicle for interaction between the application and user.
The user uses menus to select operations desired and forms tco
aprend, query, or update, or to retrieve reports from ti=

latabacze. Knowladge of QUEL is not required. 2QEF a3llcws =7

developer greater flexibility than the functions availag.s oo
b and REBF. RBEBIF, however, was sufficient for the liovare r-
Tertaln cases, whereas “BF was not*. ILocst o cases, ¢ =
imgnssiole £o match a tasn withh only one fabile. In =0y p
fask owoula sve  raagulired  tne licrarian to vores ! -
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librarian. Additionally, the assignment of id numbers
required control to prevent duplication and ensure consecu-
tive, sequential numbers. This required a search of currant
id numbers, a possible arithmetic operation ¢n the maximur

and assignment of the result to the form. ABF enarcl

S SUCh

D

flexibility by allowing development and integration of procce-

dures into the application by the developer. The procedure

{n

may be wused with forms developed by the use of VIFRED. The
forms have the same capabilities as those descrikted acove.
APEF will pe discussed further in Section D.

3. Logical Schema

3. Data Class TAPE
The data <class TAPE was mapped intact to %zkl=
TAPE in the logical schema. The fields values in table TrT

<

provide physical tape characteristics which retair treir

D

importance throughout the life of the tape's existence ir th

library whether or nct any data on the tape is of importance

Tre TaPE tapis stores all o the :
nsaliyned  in khe librarv. As dizcussed ageove, assluinmess )
azes Yo 1d nuneers, and the additicon of  new  1ds s- -

sirary are controlled Ly the aprlication. Tre liorari=:n
tyolcally enter the vaelues (1d, lengtin, and bpi) of the T 07
CATOr L wWhRen Adding new Clanyd raves or new venoor fares f
Y. Do tane X : Soa mamre Ul -7 Lo
. Ve, - 1 .
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the field attribute of repeating values to the

tion. Data 1integrity and future

writing validation criteria into the form

form

defini-

retrieval 1is assured by

definition. Two

fields, errors and date of errors, are entered and maintained

by the librarian at other times - after the tape is
written. As
aﬁ active tape is retired, but the physical tape is
by the library for
retained. If the tape 1is thrown away, all of the

TAPE are updated to null except the id number wihi

tained. -
pe used Ly the application for future assignment
scratch or vendor tape.
b. Data Class SET
Data class SET must be related to TAPE
the 1id number in SET allows the librarian to access

sical characteristics in TAPE when a tape 1is to be

Nritten.

values ¢

ch iz r:

rsac or

a separate task, the record is updated. After

retained

rewrite, all of the values in TAPE are

Fy

)
!

(

Such an 1id numter 1s kXnown as an empty slcot and will

tC a new

Tra Key RO 2ta class ST 1= lavs arld v -
ACCOruing to 1hs tyvne achtive tape., Therelore, fizid 13 e
adaes  to  GET. Since data class  LACTIVE  TAPD values ar
intere and deleted a trhe same time as SET, and sinmce AT
TArD 13 lowgizally clesely related to SET, 1+ iz containod
B iara T lass ST, ot ar e tmed SETS. AT b 2
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tapes are added, SETS values are appended to the SETS table

by the application.

The timing for entering backup tape data i

mn

different. In order to read a backup to tape, the librarian
must first find an appropriate scratch tape in table TAPE.
New records are added to table SETS using QBF-append. As
each record is added for each id, common values (those of
data class SET) are automatically called to the form after
the first entry. Only the fields expected to be different
for each 1d (those of data class ACTIVE TAPES) wil! e
entered by tne librarian. If the librarian lo;es track «cf
which id was previously entered, (s)he may use tne function
kKey to recall it.
c. Data Class FILE PATH

Data class FILE PATH is contained in table FILE.
There are many file paths on one active tape or one file path
on several tapes of one set.

Each FILE PATH record must be linked *to an i.
numcer so tnpe librarian can locate the particular tape Li:7)
or. wnich the file path was located. Therefore, 1d waz aJda‘’
¢ table TAPE. File records are usually added at the onare

4

Lime new SETS records are added, l1.2., when a new venicr Saoo

is received or when a new backup 13 read. 1In this cass, -

FILI records ar-= added uzsing the Chr=-avrend functicn. = N

Ve 1l ey nanve nanv FiiD orecords, or one FILE roocors
GOTLaB, 0o roeowating valies nre dodinsd '
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field attributes. The librarian may repeat values by using
the function key. The only exception to the time of entry of
FILE PATH discussed above is on the infrequent occassion when
the librarian adds a new file path to an individual's <¢ii
tape. This task requires fields from two tables tc te
changed - FILE and SETS. 1In this case, a separate procedure
is provided 1in the application to ensure the integrity of

both tables.

d. Data Class STUDENT

£9]

oA Slanl
.-

Data class STUDENT is contained in table STUD

New records are added to STUDENT each time a new graduation

backup is added to SETS. Eventually, the librarian must find

on which tapes student files aré contained kv student rare.

Therefore, id was added to STUDENT. New records are added

using BF-append. A student may have files on many tapes.

Data class STUDENT fields are, therefore, repeated Ly the
form after the first entry.
e. Data Class LOAN

Cata class LCAN 1z included in tacle LTAN. .52

tanes are added to table LCAN on an individual tasis az o - -

quentiy as they are by SETS, id was added to the tacls. 10

racord

)]

ar= added when a tape is lcaned using the Ef-apren’,

iney are deleted when a tape iz returned.
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$% B. TABLES AND VIEWS

’& Initial input of library data are stored in the hash
Lo
;': storage structure in which records are stored randomly; new
'gz rows are added to the bottom. Therefore, the entire talkle
f?ﬁ must be scanned for retrieval. The majority of retrievals
i;' and comparisons in the library involve selection of records
SE; based on id number. Hash tables store each row at an address
::: determined by a column or columns in a record. Records may
;n« be located directly by the value of the address, withocut
;:g scanning the entire table. The hash storage_structure car
Sﬁ greatly excellerate queries run on tables with a large numcer
:’;4 of rows. After the cux:rent library is input, it is recom-
g;a mended that all tables be converted to the "hash" Storage
?:E Structure [Refs. 1 and 2], using the id@ number as the

3 "address" columr. Thereafter, the hash structure should ¢te
3 g modified when 20 percent of the table is changed. The tables
:

and views are contained in Appendix B.

N TABLES VIEWS

e file vind

-y loan vlioan

o_ sets vee

E}: student vretire
qﬂ: tape ) vscloan
o vscratch
:‘ﬁ vstudent
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Y C. DESIGN DATA DICTIONARY

The Specification Data Dictionary (Appendix A) defines

It fields in terms of how they are used in the library. The

‘ﬁf‘ Design Data Dictionary (Appendix C) defines fields in terms
ﬁﬁi of how they are used in the TLS application. Both should be
Y . ,

) read for full comprehension of the field's use. |
;*f

[ |
il D. THE APPLICATION ‘
% -‘\\ [

N . . . . 1
A The tape library was developed using Ingres Application
';~; By Forms (ABF), and 1is an interactive application with a
_E@ forms interface. The application wuser interacts with +the
” e

’;h form by filling in fields with data. The application inter-
;'ﬁ: faces with the form by getting values from it, and sometimes
} “u

E;& i placing values on it.

b ABF applications are built by the use of frames. The
AR : ,

e frame is the principal vehicle for interaction between the
N

Nt

}Ej user and the forms application. Each full screen the user
W . .

C) sees is a frame. A frame is composed of a form and a pro-
%f: cedure. The upper portion of the frame is the form.

Ay

j«% The developer designs the form. It may include trim
Cht , L

p and/cr fields. When defining a form the developer only
1 .

;ﬁ%f includes the fields which may be manipulated by the frame.
.'{_ “

::?j Fields and their attributes are included in the form defi-
o

s nition. Attributes 1include validation criteria, validation
_;&5 failure messages, and value "display only", and mandateory
.-_c.i

o . .

) ?3 input requirements.
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Below the form on the 1lower left of the frame is a
command menu defined and placed on the frame by the proce-
dure. The menu includes a list of operations which the user
may select. By selecting a command, another procedure 1is
called to execute the operation. The library application
commands include procedures for movement to other frames,
input or retrieval of data, and a few arithmetic operations.

Frames may be designated as one of four types or usages
by the developer. Three are used in the library - QBF, RBF,

and User Specified (User).

(1) OBF - When encountering a QBF-defined frame, ABF calls
on the QBF subsystem. QBF allows append, query, and
update operations to be performed on one table of the
database. The developer may 1limit which of these
operations may be performed by the frame when defining
the frame. A form and one table are associated with a
QBF frame. The procedure is automatically provided by
QBF.

(2) Report Writer - When encountering a "report"-defined
frame in the library, ABF calls on the Ingres RBF sub-
system. Reports and optional forms are associated
with report frames. By defining the report, the
developer controls the output mode format and report
inclusion and layout. The developer may provide a
form in the frame definition. The form allows the
user flexibility in report retrieval. The user may
select records by field values or ranges.

(3) User - When ABF encounters a user-specified frame, it
calls on procedures written by the developer. Pro-
cedures and forms are associated with user frames. 1In
the 1library, procedures are written in either the ABF
Operations Specification Language Code (OSL) or in a
combination "C" 1language and QUEL. OSL simply calls
other frames or procedures, or exits from the appli-
cation. "C" and QUEL were used where such a program
would be more efficient, simpler, or more secure than
CBF, or wher2 an operation required data input to or
retrieval frcm more than one takle.
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E. FRAMES

The frames of the tape library are provided as charts ip
Appendix D. They are defined briefly in the frame descrip-
tion section below. The frames, and their associated fcrms,
procedures, reports, and tables are listed and defined in

greater detail in Appendix E.

F. FRAMES DESCRIPTION

1. Topframe (1)

Topframe (1) is a user frame which provides a menu
form. The form spells out the commands avéilable in the
operations menu. The user may select one of six operations
which <call the OSL procedure. The first five call another
frame - TQuery/Report (l.1), PQuery/Report (1.2), Add (1.3).,
Update (1.4), and Delete (1.5). The last, Exit, ends the
application.

2. TQuery/Report (1l.1)

PQuery (1.1) and all of its subordinate frames pro-
vide either a path to retrieval, or retrieval of a report
from the database to the terminal. Terminal reports were
designed for use by the librarian to search the database for
a particular tape or set of tapes. The fields, formats, and
sorting was selected for easy reference and relevance to the
librarian. PQuery is a User frame which provides a menu
form. The form defines the commands availakle on the oper-

oneg

b

atlions menu. The user may select c¢cne of nine crerat

“’-‘l

M RTTRITTE TR R R -vT




“\

4 which call the OSL procedure. The first eight <c¢all another
&3 frame - Scratch (1.1.1), Periodic (db, wb, mb, gb) (1.1.2),
~:v Individual (is, 1f, 1iu) {1.1.3), Vendor (1.1.4); Student
uy (1.1.5), Loaned (1.1.6), and Date to Retire (1.1.7). B&v
S

»*: selecting Return, the OSL calls Topframe (1). Fxit leaves
‘1 the applicationr.

N (1) Scratch (1.1.1), Periodic (1.1.2), Individual (l.1.3),
%‘ Vendor (1.1.4), Student (1.1.5), Backup or Vendor
B (1.1.6.2), and Date to Retire (1.1.7). FEach of these
Lg frames are report frames which display_ a parametzr
X

'ﬁf form. The form includes fields in which the user must
b )

‘: enter data to define records to be included 1in tnre
:é ' report. RBF provides three commands at the kottom c2
:% the form, Help, Report, and End. Help provides the
B user with assistance. Report enters the parameters
)

?% and causes the appropriate data to be listed. End
ii returns to the previous frame. The fields and field
CB attributes of each form and the report definitions are
fi provided in  Appendix E under the appropriate {raze
LE definition.

o,

a {z) Loaned (1.1.6) 1is a User frame which provides a menru
;% form. The form lists four commands available cn tre
ig operations menu. The wuser may select one c¢cf the
o soerations to call an CSL procedure. The first throe
E;E ~z11 another fracre - Scratch (1.1.5.1)Y ant  Eacbur

é

..
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Vendor (l1.1.6.2). Return <calls the previous frame
TQuery/Report (1.1). Exit terminates the application.
(3) Scratch (1.1.6.1) is a report frame which has no assc-
clated form for parameter selection., RBF presents a
command menu with the commands Help, Report, and End.
Help provides assistance to the user. Report causes
the loaned scratch tape report to be listed on the
terminal. End calls the previous frame - Loaned
(L.1.6). The report fields and format are described
in Appendix E under the appropriate frame definitior.

3. PQuery/Report (1l.2)

PQuery/Report (1.2), and all of 1its subordinate
frames, provide either a path to retrieval, or retrieve a
report from the database to a file in the librarian's per-
sonal UNIX workspace. The librarian may then print the file
using the UNIX operating system. The primary reason for pro-
viding printed reports (except in the case of dump reports)
was to provide a means for the librarian to communicate with
licrary users. Therefore, the fields, forﬁat, and scrtins
was selected to group data in a format relevant to users.

Dump reports were designed to provide the litrarian with =

printed 1list of each relation ir a format which wculd facil-
itate compariscns between relations. All printed repgor:z
were desicned  to  conserve paner. Ingres documentaticn le-
ATrines 2 wetped for  priating  reports  diroectloc oo 0T,

ey, LI e Racd GoRes noh WO TE o Decolize Tt ot iy L
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in all of the current Ingres versions. It will be corrected
in the wupcoming Version III. Therefore, this slightly more
cumbersome method of "write to file" was used. TQuery 1is a
User frame which provides a menu form. The form spells out
the operations available on the command menu. The user may
select one of nine operations which call the OSL procedure.
The first nine call another frame - Scratch (1.2.1), Periodic
(1.2.2), Individual (1.2.3), Vendor (1.2.4), Student (1.2.5),
Loaned (l1.2.6), Date to Retire (1.2.7), Dump (1.2.8). Return
calls thne previous frame. Exit terminates the applicatior.

(1) Scratch (1.2.1), Periodic (1.2.2), Individual (1.2.

(oY

)
Vendor (1.2.4), Student (1.2.5), Backups or Vendor
(1.2.6.2), and Date to Retire {(1.2.7). Fach of these
frames are report frames which display a parameter
form. The form includes fields in which the user must
enter data to define the records to be included in the
report. It also provides the name of the output files
to the user. RBF provides three commands at the

vettom of tpe form - Yeln, Perort, and End. Helyr oro-

r

]

vides assictance ko the

c
197]

er. Report enters tie oar-
ameters, selects data, anag writes the rerort to Zii=.
£nd returns *o the previous frame - Pguer Tecor-
(L.2). The reports definitions are pgzrovided -
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command menu. The first two <call the OSL to «call
frame Scratch (1.2.6.1) or Backup or Vendor (1.2.6.2).
Return returns to the previous frame - PCuery/Report
(1.2). Exit terminates the application.

(3) Scratch (1.2.6.1) is a report frame which provides &
form that communicates the name of the output file of
the report to the user. RBF provides three operaticns
on the command menu - Help, Report, Return. Help pro-
vides assistance to the user. Report writes a rerort
of scratch tapes to the output file. End retirns *c
the previous frame - Loaned (1.2.6) -

(4) Dump (1.2.8) 1is a User frame which provides a menu
form which writes out the operations included in tlre
command menu. The first six call frames - Tacge
{1.2.8.1), Sets {1L.2.8.2), File (1.2.8.3), Student
(l1.2.8.4), and Loan (1.2.8.5). Return calls PQuery/

Report (1.2). ExXxit terminates the application.

Ut
~—

Tape (1.2.8.1), Sets (1.2.8.2), File (1.2.8.3),
Student (1.2.8.4), and Loan (1.2.8.%5) @&re r&rors
frames which provide the name of the ocutput file *o

Iy

the wuser. RBF provides the coperations cn the ccmmarc

[

menu = Help, Feport, and Returnp. lielp n»rev

assistance to the wuser. Report selects, scrts, zand

writes the repcrt +o file. Return calls trhe prve-
vicus  frame - Tunn (1.2.8). The regort Z20inic0 0o
JTolpgiuded ino ancondlin .
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4, Add (1.3)

Add (1.3), and all the frames subordinate to it,
vide
a new record to a table or to more than one takle of
database. Add 1is a Ucer frame which provides a menu
that defines the operations available on the c¢ommand

The wuser may select one of seven operations.

the means or a path to a means for the librarian to

All call

M AR Y

pro-

adé

ot
D

1

form

menu.

tog

OSL to call a frame - Scratch (1.32.1), Vendor (1.3.2), Backup

(1.3.3), Files (1.3.4), Students (1.3.5), Locan

Feturn calls the previous frame - Add (1.3).

(1) Scratch (1.3.1) is a User frame with a form anc
procedures. The
into one table. The first procedure is an CSL

cedure
the form of three operations - Id, Add, and
By selecting 14,
The purpose of sgetid (and vgetid (1.3.2})) is tc
sure slots

empty of the library are filled and

5

new i1ds assigned ars the maximum 1d pius cne. lM=w

are assigned *to the da
or vendor tapes are added. Sgetid id
in frame

tapes and slots and informs the librarian of *ie

- N 3ot e S 71 o -1 ] Lo Son v
DY rew 14, Sgetid places the 16 on tio oow
Tevioab o b S s S ray ey «ia?'a an 13"_3 -
- N —— - —~ }~ -~ - -~ -
BERE A 3 , Tn 2L L1 YOOy 2

..

L g - -,

"- ’ -.-"'- <

(l1.3.¢).

toroe

form provides fields for data input

prcec-

I

which provides a command menu at the bottcm of
Return.

the CSL calls on procedure sgetid

en-
that

1.2.2) assigns the 1d labels to *ages oo

-
5
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;ﬁt updates the fields of an empty slot record in the TAPE
»
WD
N table or appends a new record to the TAPE table if the
4(.’
! k entered data meets the procedure and form wvalidation
- . . -
Y criteris. It informs the user of the action taken ard
SRy
iﬁ: what labelling action the librarian should take. By
>, i
) selecting Return, the previous frame - Add (1.3) is
Ul
.
o called.
i | |
N (2) Vendor (1.3.2) is a user frame with a form and three
o S
procedures. The form provides fields for data input
o to two tables. The first procedure 1is an OCSL ©oro-
M‘."F-
et ) . "
W cedure which provides a command menu at the kcttom of
M
e, .
the form which includes three operations - I&, 2adgd,
"
N .
.:x and Returr. By selecting Id, the CSL calls on proce-
Sagy
EAr . s .
o dure vgetid which retrieves the lowest empty slot, or
( new 1d number from the database and puts it on the
AN
A form. It tells the user if the id is that of an empty
.iil slot or a new 1d and prompts the user tc enter the
D new input and select Add. By selecting Add, the CSL
o
o 1 : .
Jts calls precedure avendorc which enters thoe raw iz
Y
oy . . . N X
‘S on tine two tables if it neets the field attriburs  ar?
=
y Vag )
,", tiie procedure's wvalidation c¢riteria. The rroceiurs
SO crompts the user to inform him or her of acticn *ans:.
el I
w:-ji'. !
s 0w  selecting Return the previcus frame - Ad2 (1.3) 1=
l‘h‘.
3 called,
-\ -
7Y . . i
Yy (2 ooy P20302)Y iz 1 User frame Wi ich previ les R
:‘f-.-": - - S ~ygt . - PN .
3;:. - Y ‘ Pl - RN [ - -
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(4)

(5)

OSL procedure. The OSL procedure provides a command
menu of three operations on the bottom of the form
which call other frames - Periodic (1.3.3.1), Indivi-
dual (1.3.3.2), and Return to the previous frame - Adc
(1.3.3).

Periodic (1.3.3.1), Sets (1.3.3.2), New Backups or
Vendor (files) (1.3.4.1), Students (1.3.5), anc Lcan
(l1.3.6), are QBF-append only frames. Each frame pro-
vides a form for data input. OQOBF provides a command
menu at the bottom of the form whicn includes tn

-

operations - Help, Add, and Return. Help prcvids

ty

=

]

9]

assistance to the user in the use of QBF. Aad append

)]

the data to the appropriate table. Return returns toc
the previous frame.

Files (1.3.4) is a User frame which provides a menu
form which writes out the operations provided by ttre
OSL in the command menu. The OSL provides three
operations which <call frames - Periodic (1.3.2.1),
ITndivicdual (1.3.3.2). Return calls tne vrevicus fr=rs
- Add (1.2).

Cld Partial Indivicdual (1.3.34.2) is a User frame witl

a3 form and two procedures. The form provides filsl.'s

and wvalidation criteria for data inrnput to twc tables.
The CSIL proczdure orovides three orneratiorz  or Yoo
form's commard vesn, MG cails proeadur- 2001l Wil
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i&;ﬂ sets table. Return calls the previous frame - Files
.§§ (1.3.4). Exit terminates the applicatior.

' 5. Update (1.4)

Gi; Update (1.4), and the frames subordinate to it, allow
- .- ’

,ﬁg tihie librarian to update selected information in the datakase.
{:§ The data may require update because the values changed since
uf: they were entered or because they were entered incorrectly.
N

Update is a User frame with a menu form and an OSL procedure.
: The form writes out the four operations provided by the CSL

in the command menu. The first four call the ©6SL tc call

i?- other frames = Errors (1.4.1), Backup (1.4.2), anrd Lcar

i:ﬁ (1.4.3). Return calls the previous frame - Topframe (1).

iﬁ? Errors (l1.4.1), Backup (1.4.2), and Loan (1.4.2) are
é% CBF wupdate only frames. Each has one form which provices

selected fields which enable update of one table Lty the

gﬁ librarian. QBF provides the command line which prompts the

'ﬁﬁ user for query of the old record, then update.

o] 6. Delete (1.5)

\.:_-«

h;i Delete (1.5) is the only frame which alleows Ja2lsxlicon
Ei cf records from the database tables. Delete 1s a User frane
g% with a form and four procedures; tdelete.osl, dlcanc, Ibackc,
.

ﬁg and dtapec. The form provides a field and lists the oper-
e

EE& aticns in the command menu provided by the GSL procedure. Th=

Lger  enters intc the fiz2ld tihie 14 nunker of the tara o
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dloanc which deletes records from the LOAN table. Backup
calls procedure dbackc which deletes records from the SETS,
STUDENT, and FILE tables. Tape calls procedure dtapec which
deletes records from the SETS, FILE, STUDENT, and LOAN taples
and all fields from the TAPE table except id. The iéd numier

in the TAPE table will then be an empty slot.

G. DFDS/FRAMES

FUNCTION PROCESS FRAME
A 2, 3, 8 1.3.1
B 2, 3, 8 1.3.2
C 2 1.1.3
c 8 1.3.3.2, 1.3.4.1, 1.4.1
D 2 1.1.1
D 8 1.3.3.1, 1.3.3.2, 1.3.4.1,
1.3.5, 1.4.1
E 2 1.1.2, 1.1.3, 1.1.4, 1.1.5
E 8 1.4.1
F 2 1.1.1, 1.1.3, 1.1.4
F 8 1.3.6
SO G 2 1.1.6.1, 1.1.6.2
o G 8 1.5
o H 1 1.1.7
i 2 1.1.2, 1.1.3, 1.1.4
H 4 1.5

. INTEGRITY
Database integrity iz maintained in seven ways.
{1} Permits are defined toc alliow onlv the librarian: =2

perform any functions on the tagles ci thne TLS.

2 Al but two Fi=2lds are limited to anl s one *2apla, 7
Sinentlaons are T, WhoOh 1d o naced ws Rl MRS
.. i, ST DT S Lot i O 7
D I P T R 3 - D T « - “ R . . <~ . TAT et et LT am o
b NP N S A AN R N T T T A T T T Y T <
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:;ﬁ The student record is created when the student gradu-
'S& ates. At that time, all of their files are written to
?; the graduation backup, including any individual stu-
{ff dent Dbackups they may have owned. All SET records
:iz regarding the student are deleted at this time (in-
?i cluding the SET contph). Therefore when the student's
'Eé contph number is entered to STUDENT, it no longer is
i;i recorded in SET.

;_ (3) Data 1s wvalidated upon input. Where allowed valtes
‘ﬁg were limited and known not to change frequently, vali-

dations were defined in forms. They are listed in

Appendix E.

. (4) "Repeat previous value facility". Librarians have
a5 many other duties which may distract them while enter-
‘ “w

. ing data on a form. To remind them of their previcus
;{: entry, they may simply press a function key for a dis-
:5{ play of previous fields entered when using QBF-append.
d (5) Programming. To ensure the consecutive, seqguential
'ﬂi assicnment of 1ds tc cabliret spaces and rew tapes, t@=
*“h} assignment is performed by the application.
By o)

e L L . . , - L

68 (c) Update. Values which change in the course of time, cr
(o values which have no validation or irput may be up-
e

[ . : . . . -

SO Jdated by the librarian by using the update frares.
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I. SECURITY

As discussed in Section H, only personnel to whom permits
have been granted may affect the tables of the datakese.
Only the librarians are assigned permits. Any additional
security measure 1is login symbols. Login symbols provide

access to the application.
A login symbol is defined in the login files of each of
the 1librarians to grant them access to the TLS. No one else

may gain access.

J. DATABASE ADMINISTRATOR

The database administrator will perform the following

functions to maintain the TLS.

(1) Implementation - instructions for implementaticn are
provided in Appendix F.

{a) Load the current library records
(b) Change the storage structure of all tables

(2) Maintenance - Instructions for maintenance of the
library are included in the tutorial in Appendix C

{2) To maintain peak performance, system modifica-
tions must pbe run on each table when 20 percent
of the records in the table have been changed.
Mdonthly system modifications are reccmmendad In
the tutorial.

() Maintain the integrity of the library bv Jestrc. -
ing and defining permits to tables as perscnnel
are relieved of their livrarian duties ard rew
librarians are assignecd.

2 fine the TLS 1oain sv
cwolibrarians assd
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ﬂ;g K. VALIDATION AND TEST

i_. Frames were developed in a top-down fashion, Topframe

; ’ and each of the menu frames first. Append frames were then

:iﬁ ' developed and tested. Records of 34 tapes, backup data, and

E}ﬁ associated data, were entered into the library using the new

t) frames. The wupdate frames were then tested. The librarian
iﬁ verified the functionality of the frames and appropriateness

iw of the fields. The terminal report frames were then develop-
" ed and tested followed by the printed report frames. The

\ﬁi librarian verified the reports' inclusion and format. All

%g frames were tested together using the small, representative
L9

__, library data and a scenario of the various processes per-

;él formed in the library.

ﬁfi Various bugs in the Ingres DBMS were discovered during

o testing:

i

,5& (1) The Ingres documentation does not describe how to

.;3 select recqrds from one table which are not in ano?her
g table. This was resolved by an Ingres representative.

(2) The VM UNIX Version 2.1/15VE.04 interface between ABF
and QOBF malfunctions. A corrected version has been

hd
a

X

_l.

L sent tc NPGS.
O
SN
‘ﬁﬁ (a) In QBF-update mode, updates were not performed.
MG (b) In QBF - all modes, validations could nct ke cer-
T formed between sets.

4

:3 {2) The Ingres documentation does not descripe hcw to

O interface parameter forms with RBF reports. 2An Irgres
L2 representative explained the procedure.

W/ -
%}: 4} A xnownh bug exists in the RBF facility. be dorunmen-
o tartion descrices how 2o flag Ingres to cutoub rarvorsrs
Pk : s : s )

AR iyectly toe a orinter, The vrocess 1&g ocand irnorr-

o cectlyoard will onet e correched until tle nens
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version of Ingres, Version III is developed. There-
fore, the TLS outputs reports to be printed to the
user's UNIX workspace. The report must then be
printed from UNIX.
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V. RECOMMENDATIONS AND CONCLUSIONS

Recommendations regarding the use of the TLS, observa-
tions regarding Ingres, and an opinion on use of the

requirements analysis and design process are presented.

A. THE LIBRARY

The tape library system (TLS) is desigii»d to enable the
Computer Science Department to provide secure, dependaktle
library services. They may do so by implementing the TLS
described 1in this thesis, and by locking the cabinets in
which they keep the tapes. There are ways, however, in which
data can be entered incorrectly. They exist because: 1)
either there is no means of validating the entry; 2) the
likelihood of making the error can be reduced by methods
other than validation; or 3) the potential error is not
critical or can be easily recognized and corrected Lty the
librarian.

{1) Ingres forms allow validations which refer to other
fields 1in the same or other tables. However, these
values are recorded for comparison at the time +the
form 1is 1initialized. Forms are initialized when (bT
is called. Therefore, when adding records to a so+,
tiie values added after PP was called will nov o2
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(2)

values through QBF-append (SETS, FILE, LOAN, STUDENT)

are vulnerable to this lack of wvalidation. Double

entries of id numbers or entry of id numbers which are
not logged in the library can occur. This 1likelihood
is kept low because of the two procedures provided in

a. and b. below. 1If either error occurs, it may be

caught and corrected by c.

{a) In order to write a backup the librarian must get
a scratch tape and an id number. They must Le
found in the scratch tape list, there is no other
place to find available tapes or id numbers. The
scratch tape 1list 1is created and maintained v
the application and has very tight "integrity.

(b) 1If the librarian is entering records into the
tables, and forgets the last id numker entered, a
control function may be used to see which was the
last id number entered.

(c) If an 1id is listed in SETS, FILES, STUDENT, or
LOAN which was not assigned in the 1library or
which duplicated a previously assigned number it
will be discovered when a routine backup or
vendor report is run, or when the librarian runs
a dump of the table.

Librarians occassionally enter the wrong dates, espe-
cially the vear. Ingres does not allcw arititmetic
operations on dates in QBF validation. Therefore, ti:
application will not wvalidate date input. licwever,
current date entry errors are «quickly discovered ir
the library. In the TLS they may be corrected usirca
the update frames.

When reprorts are retrieved pv selecting raranctors

LU, the  walue must oo Lexach (or ok ey o5l

s RN ..'-\-, - - -N l\ RLS g W
A e T




<<...._-..q - ;:
= >

-

T Yo

e

»
»

ey
O 2

S
PR

ALV
". .’l

Bl &

s
.

AL S RS

'. ... ‘"‘"'f" I' »
AL TS
—

- s s i
3
- g

.~" \y}',
L]

letter or any word). Upper case letters are consider-
ed different than lower case. It is recommended that
all entries be in lower case letters and that the 1li-
brarians standardize input as recommended in the data
dictionaries (Appendices A and C). Where likely dis-
crepancies occur, the * symbol may be used within a
word to mean "any letters,"” or by itself to mean "any

value."

B. INGRES

Various other strengths and weaknesses ©of Ingres were
learned during the study.

Ingres promotes the use of QBF, RBF, and ABF.in its docu-
mentation. RBF and ABF are efficient and comprehensive for
use for the tape library and much more complicated applica-
tions; (QBF 1is not. When a QBF forh is called from ABF, at
least 15 seconds pass before a form appears o¢n the screen.
This time, and the limitations on validations available, are
purdensome to the user. Input time is faster than it wculcd
be by use of a prccedure, but for simple appends and upda‘tes,
it dosen't save encugh time to compenrsate. RBF takes as 1:Ing
o produce a report, which is acceptable considering the data
retrieval, selection, and sorting process involved. AB[ is a
powerful and convenient tool for building anc *estina

arvlicaticns,
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Chapter 1V, certain procedures were omitted.

Various bugs were revealed in 1Ingres. This was the
developers first intimate experience with a commercial soft-
ware product. This experience and discussions with mcre
experienced developers indicates software, at any price, 1is
always in the test and development stages. It is recommended
that the CS staff maintain close 1liaison with the helpful
hotline at RTI to improve the NPGS purchase and the RTI

product.

C. REQUIREMENTS ANALYSIS AND DESIGN -

A requirements analysis and design process similar to
those described by Kroenke [Ref. 3] and DeMarcc [Ref. 4] was
implemented. Although there were times when 1t seemed the
process was in the way of progress, it was followed dili-
gently. As has been written by Boehm [Ref. 5], and wmany
others, time consuming requirements result in fewer surprises
during the design process. By the time the design stage was
started, both the library and Ingres were well known. Cnlv

Ingres bugs or deficient documentation caused surprises

curing design and implementaticn.




w WYT T Y VWP T WO TUM T e T LT R W ETEITETTWY m T e T WY Y - iadinfindnde

83

%

e
r‘l‘,
o
S APPENDIX A
;;- . SPECIFICATION DATA DICTIONARY
U

o
s
D%

3. .
ﬁh” A. DATA CLASS: SLOT (included in Tapes)*

V)

-
$:{ Definition A slot in a tape cabinet. Only one tape 1is
o.$~ stored in a slot. Each slot in a cabinet is
iy identified and labelled with an identification
L number. Slots are labelled consecutively left

to right, top to bottom

) Elements
o LA L] .

o . , . .

g¢; Identification A unique number assigned to a slot

® Attribute idx«*
§I§I Type Type is an att;ibute of tape. Therefore, if
Gp: no tape 1s assigned to a slot, the TAPE
e table will have a null entry in all tape
oy attributes except "id".

o

o

o4
b 14

u:"'

..‘:'.S

A

W
(2
_’5 * If all attributes other than "id" in table TAPE have null
oo values, the record represents an empty slot. If the id
oA and any other attributes in table TAPE have values, the
2; siot id number is the same as the tape id number.
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o B. DATA CLASS: TAPE
AooN
<5
[ )
K7, Definition A 7/9 track reel of magnetic tape up to 3600
¥ feet long, to be used or being used to store
W data useful to the CS department. Attribute
et values impact the librarian's decision of
"x whether or not to use the tape for a specific
:J "read to tape" request.
1oy
L) Elements
kﬁ Identification A unique identifier of a tape. The same as
- the identification number of the slot to
A which it is assigned
Attribute id
- Constraint unique, key, mandatory
fky Length The length of the tape. Tapes'are normally
. 300, 350, 400, 450, 550, 600, 650, 1290,
;‘ 2400, or 3600 feet long
,fi Attribute length .
(-7 Constraint mandatory
o Density The bits per inch the tape may copy. Densi-
. ties are 800, 1600, 6250,a combination 1600/
= 6250, or 10,000. Combinations shall be
£ recorded as 6250
P
oy Attribute bpi
N Constraint mandatory
- Errors The number of bad bits on the tape. The
:}i utility provides the number when a tape is
v read or written. Used to determine the
s condition of the tape. 1If over 10, the
vni librarian will run it again when the heads
® are freshly changed to get a more accurate
'S reading. If the figure remains greater than
TN 10, it is considered unacceptable to use to
‘jg read certain types of backups.
o Attribute err
LB
S Cate of Errors The date the errors were last checked
="y N
S Attripute derr
*-"; - 5
Y
N
e
o
R e e e e g e e L e e e N LN
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C. DATA CLAS

Definition

Elements

Type

Attribute
Constraints

System

Attribute
Constraints

Utility

S: SET

A conceptual entity which is one or more tapes
of recorded data (may be called an active tape)
which, together, are identified as a whole.

The category of the active tape(s) by virtue
of what is recorded on it. Types are:

daily system backup (db)

weekly system backup (wb)

monthly system backup (mb)

graduated student's backup (gb)
individually owned=-staff (is)
individually owned-faculty backup (if)
individually owned-student backup (1iu)
vendor software (v)

type

key, mandatory

if w or v, value must = db, wb, mb, gb, is,
if, iu, or v

A code representing a combination hardware
and operating system from which the tape was
read. Current codes are:

irisl scald2
iris2 sunl
microvaxl sun2
microvax?2 unixl1
pdpl vms 1
pdp?2 vms2
scaldl

system
key, mandatory

The software utility which was, and must be
used to read or write the set of tapes.
Utilities currently used by the department

are:
/ingres /usrc
/npsSuserl /vlsl
/npsSuser’ /vmsssys
/npsS$user? work

/user
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Attribute
Constraints

Density

Attribute
Constraints

Date Created

Attribute
Constraints

Retirement
Date

Attribute
Constraints

Description

Attribute
Tonstraints

THREFTRAFORN TR R T

utility
mandatory

See "Data Class: TAPE"

bpi
must be the same value as Data Class: TAPE

The date the first bit of the active set was
read to tape. Used to determine the age of
the bits and the period of time the tape
represents, The date to be recorded varies
according to the type of the set.

dcreate
key, mandatory
value for each tape is limited to:

db, wb, mb, is, if, iu = date

read to tape

the date the class graduated
the first day of the month the
tape was received by the owner
or department

gb
v

The date the active set should be converted
to scratch. (In the case of individual
sets, the owner's permission must be obtain-
ed before conversion.) Varying according to
tvpe.

dretire
mandatory
value for each type limited to:

db = dcreate + 1 month
wb = dcreate + 3 months
mb = dcreate + 6 months
gb = dcreate + 2 years
v = dcreate + 5 vears
is = dcreate + 2 years
if = dcreate + 2 years
iu = dcreate + 2 years

Narrative comments about the set

descr
none

o
(@]

it ol b° B Sl il "."'"."‘-Y".W




33 Name of Owner The name of the owner of the tape(s). Used
Y only in individual or vendor set types.
N
Attribute owner
Constraints is, if, iu = mandatory and key
- v = optiional
. db, wb, mb, gb, = null
'ujl Advisor The name of the student's advisor. Used
N only in individual student set type.
- Attribute advisor
e Constraints u, 1 = optional
ﬁﬁ. db, wb, mb, gb, is, if, v = null
o Contact Phone A phone number. Only used in individual or
vendor set types. The person whose number
O is recorded varies according to set type.
'r::‘- .
v Attributes contph
' Q Constraints is, if, v = owner's phone number
; iu = advisor's phone number
q?i Seftware The name of the software on the tape,
(- including the version number. Only used
e for set type vendor
T
n
Attribute software
_— Constraints v = mandatory, key
K;. db, wb, mb, gb, is, if, iu = null
<.
'ti Vendor The name of the vendor company which pro-
i duced the software. Used only for set
: type vendor
N Attribute vendor
o Constraints v = optional
N db, wb, mb, gb, is, if, iu = null

vt
v L BN A
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D. DATA CLASS: ACTIVE TAPE

Definition

Element

Identification

Attribute
Constraint

Label

Attribute
Constraint

Sequence

Attribute
Constraint

Fercent Used

Attribute
Tanstraint

A conceptual entity which is one tape which, by
virtue of its recorded data is a member of a
set. Attributes are dependent upon the fact it
has recorded data and is a member of an active
set.

A unique identifier of a reel, the same as
the identification number of the slot to
which it is assigned

id
unique, key, mandatory

The VMS operating system requires that each
tape be assigned a label by the librarian.
When the tape is mounted, the label verifies
to the system that the tape is for VMS read/
write. If the "copy" utility is used to
read or write the tape, a label must be
entered by the librarian when mounting the
tape. It is not necessary for the librarian
to know the label name when using the other
VMS utility-"backup". The librarian choses a
label name which indicates what is recorded
on the tape.

label

if (utility
if (utility

copy) mandatory
backup) optional

"

The sequential order of the tape in the
total number of tapes which make up the set

seq
if numkter of tapes in the parent set > 1,
then mandatory

The percent of the tape which contained.
Data used for tapes which are members of set
type individual only; and only tape is
partially used.

perusd
if (is. if, iua) and rpartially used, then
optional
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Definition

Elements

Partition

Attribute
Constraint

Disk

Attribute
Constraint

Saveset

Attribute
Constraint

Source

Attribute
Lt Constraint
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FILE PATH

A conceptual entity which provides the path to
the disk location of one or more files. Inher-
ent in the file path name construed by the
librarian as the file content.

A major subdivision of files in the UNIX
operating system. The partition from which
the files were read

part
if system
if system

UNIX* then mandatory,
UNIX* then null

key

A major subdivision by disk in the VMS oper-
ating system. The disk from which the files
are read .

disk
if system
if system

VMS* then mandatory,
UNIX** then null

key

When using VMS "backup" utility, marks the
beginning of each file or set of files. Ter-
minates with an end-of-file marker. When
using the "backup” utility for read/write,
the saveset must be entered by the librarian
in order to mount the tape. Librarians
assign saveset names which indicate what is
in the file

sav

if utility = backup then mandatory, key
Systems other than VMS and utilities other
than backup and copy do not require the
assignment of label or saveset names. The
librarian has contrived a "source” to be
assigned to a file or set of files on a tare
which is read by other than VMS backup and

copy utilities. The assigned name indicates

the file(s) ccntents

src

if utility = backup or copy and
set type = gb, then mandatory

if utility = backup or copy and
set type = gb, then opticnal

83

------------

T e T e T e S L "_\_‘(‘\.‘ v}-\' L B Ry
. o). Wl >, .

RS '
j WA QTE ,*}f&j&'l-\.i:}f}*

.....
-----




)
! "\'\:- F .

a DATA CLASS: STUDENT
N
ﬁfj Description The name given to a person who has graduated
' from NPGS and whose files are contained in a
set of graduation tapes
N
LN Elements
) :n_-:
S0 Name The last and first name of the student
\
:2‘ Attribute name
o Constraint required key
;3? Advisor The name of the student's advisor
O
%
Attribute advisor
o Constraint mandatory
o
o Contact Phone The telephone number of the advisor
L
e .
e Attribute contph
“ﬁ
) EQ G. DATA CLASS: LOAN
i «
P
3&& Definition A conceptual entity which describes the
s agreement under which a tape is loaned.
}?1 Element
o8
:2? Loanee The name of the person to whom the tape was
- loaned
19 "
Attribute loanto
ﬁ¢: Constraint mandatory key
:3& Date Loaned The date the tape is loaned
e Attribute dloan
,? Constraint none
}32 Estimated Date The date the tape should be returned to the
o of Return the library
~r~’ Attribute edr
e Constraint edr > dloan
’h. L}
'“;H Contact Phone The phone number of the loanee
Aot
l.‘) .
Lo Attribute lcntph
¢ Constraint none
yAl
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A. TABLES [Ref. 4]
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APPENDIX B

TABLES AND VIEWS

File, Loan, Sets, Student, Tape
Table: File
Owner: crawford
Row Width: 26

Saved Until:
Number of Rows:

1-Jan-1999 00:00:00
21

Number of Pages: 1
Journaling: disabled
Storage Structure: heap

Table Type:

user table

column name type length column name

id i 2 part disk 9
sav_src c 15 err . 1
Table: Loan

Owner: crawford

Row Width: 52

Saved Until: 1-Jan-1999 00:00:00

Number of Rows: 3

Number of Pages: 1

Journaling: disabled

Storage Structure: heap

Table Type:

user table

- v
L
.

LI BN ~%.

column name type length column name
S . .
&hﬂ id i dloan date 12
T odr date 12 loanto c 1=
*iﬂ lontph c 11
T
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Table:

Owner:

Row Width:

Saved Until:
Number of Rows:
Number of Pages:
Journaling:
Storage Structure:
Table Type:

column name type

id
dcreate
system
owner
contph
vendor
descr
perusd

1
t
o

H-Q 0000 Q-

Table:

Owner:

Row Width:

Saved Until:
Number of Rows:
Number Of Pages:
Journaling:
Storage Structure:
Table Type:

column name type
id i
advisor C

Sets
crawford
126
1-Jan=-1999 00:00:00

12

1

disabled
heap

user table

length column name

2 type
12 dretire
9 utility
9 advisor
4 software
20 label
15 seqgu
1

Student

crawford

30

1-Jan-1999 00:00:00
4
1
disabled
heap
user table

length column name
2 name
9 contph

e "."W

length

[

=

2
2
6
9
5
6
4

length
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Table:

Owner:

Row Width:

Saved Until:
Number of Rows:
Number of Pages:
Journaling:
Storage Structure:
Table Type:

column name type

id i
bpi i
derr date
B. VIEWS

Tape
crawford
19
1-Jan-=1999 00:00:00
18
1
disabled
heap
user table

length column name type length
2 length i 2
2 err i 1

12

vind, vlcan, vpe, vretire, vscloan, vscratch,
vven

VIEW VIND DEFINED

range of t is tape
range of s is sets
range of £ is file
define view vind (
id = s.id,
type = s.type,
owner = s.owner,

advisor = s.advisor
contph = s.contph

dcreate = s.dcreate,

system = s.system,

utility = s.utility,

bpi = t.bpi,
label = s.label,

part disk = f.part_disk,

sav src = f.sav src,
descr = s.descr,

err = t,err,

length = t.length,
perusd = s.perusd,
sequ = s.sequ)

where (s.id = f.

and (t.id = s

and s.type = "i*")

vstudent,




VIEW VLOAN DEFINED

range of t is tape
range of s is sets
range of 1 is loan
define view vloan (
id = t.id,
type = s.type,
system = s.system,
eequ = s.sequ,
owner = S.owner,
software = s.software,
dloan = 1l.dloan,
loanto l.loanto,
lentph l.lcntph,
edr = l.edr)
where (t.id
and (1.id

s.id)
t.id)

VIEW VPE DEFINED

range of s 1s sets

range of t 1s tape

range of f is file

define view vpe {
ld = S.id,
type = s.type,
dcreate = s.dcreate,
system = s.system,
utility = s.utility,
bpi = t.bpi,
label = s.label,
part_disk = f.part_disk,

sav_src = f.sav_src,
descr = s.descr,

err = t.err,

sequ = s.sequ)

where (t.id = s.id)
and (s.id = £.1id)
and (s.type = "*b")
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:x VIEW VRETIRE DEFINED
:§ range of t is tape
N : range of s is sets
oo define view vretire (
o dretire = s.dretire,
(0 type = s.type, :
o dcreate = s.dcreate,
{}f system = s.system,
N sequ = s.sequ, !
‘et id = s.id,
p?* lepgth = trlength,
::..o'. bpi = t.bpi,

R err = t.err) ‘
where (t.id = s.id) 1

o!:'o ‘
iR

o VIEW VSCLOAN DEFINED

2 )

fﬁ range of t is tape

‘b“ range of s is sets

s> range of 1 is loan |
,&x define view vscloan | §
SO id = 1idqg,

200, edr = l.edr,

o dloan = l.dloan,

loanto = 1l.loanto,

N . lentph = 1l.lcntph)

. where (t.bpi != 0)

i~ and (t.length != 0) |
1o and (any(s.id by t.id :
P where (t.id = s.id)) = 0) | |

and  (t.id = 1.id) |

v'-':‘ i& !
o }
o |
f*d VIEW VSCRATCH DEFINED |
Vo,
e range of t is tape

N range of s is sets

58S define view vscratch

b id = t.idqd,
‘ikj length = t.length,
At bpi = t.bpi,

. err = t.err,

o derr = t.derr)

;f} where (t.length != 0)

:&{ and (any(s.id by t.id

ey whnere (t.id = s.id})) = ()

AN and (t.bpi != 0)
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VIEW VSTUDENT DEFINED

range of t is tape
range of s is sets <
range of rv2 is student j
range of £ is file
define view vstudent (

name = rv2.name,

dcreate = s.dcreate,

id = s.id,

system = s.system,

utility = s.utility,

bpi = t.bpi,

label = s.label,

part disk = f.part disk,

sav_src = f.sav_src,

descr = s.descr,

sequ = s.sequ,

advisor = rv2.advisor,

e B

) contph = rv2.contph)
R where (f.id = rv2.id)
E:L and (s.id = f.id)
® and (t.id = s.id)
AP and (s.type = "gb")

VIEW VVEN DEFINED

range of t is tape

range of s is sets

range of £ is file

define view vven (
id = s.id,
software = s.software,
vendor = s.vendor,
system = s.systenm,
utility = s.utility,
bpi = t.bpi,
label = s.label,

part disk = f.part disk,
. sav_src = f.sav_src,
2 descr = s.descr,
- owner = s.,owner,
IS advisor = s.advisor
1 contph = s.contph
el err = t.err,
Eii sequ = s.sequ)
tfﬁ where (s3.14 = f£.14)
- and (t.id = s.id)
ﬁfj ard (s.type = "v")
o8
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Sy APPENDIX C
i DESIGN DATA DICTIONARY
A In Appendix A, the parameters of integers and floating
\
;' point numbers were expressed in bytes, as Ingres does. The
sy
‘Q: parameters of these data types are expressed in bits. Read
A "i2" as "integer, two digits." Read fl.l1 as "one digit
H% decimal one digit."
.
A
)
o Field: advisor
hd Name: advisor
g Data Class: set
e
\I \
5 C s i
;2; Definition: The name of the student's advisor.
1M
B Parameters: c9
(- Constraints: First eight letters of last name, first initial
::i of first name; no spaces or commas.
e
‘,% Where Used: Source Input: Table Frame
;e sets 1.3.2, 1.3.3.2
Y student 1.3.5
n
Qé Maintenance: Table Frame Action
i] sets 1.4.2 update
as student 1.5 delete
- sets 1.5 delete
" }:
vy
e Other: 1.1.3, 1.1.4, 1.1.5, 1.2.3,
N 1.2.4, 1.2.5, 1.2.8.2, 1.2.8.4
w
W Storage: sets, student
A View: vstudent
T
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*A Field: bpi
Name: density
! Data Class: tape

Definition: The bits per inch capacity of the tape.
NS Parameters: i4

Constraints: Valid values: [800, 1600, 6250, 10,000]
Mandatory

-

Where Used: Source Input: Table Frame

i _ e

»

tape 1.3.1, 1.3.2

PN
AR

D

Maintenance: Table Frame Action

4O tape 1.5 delete

Other: 1.1.1, 1.1.2, 1.1.3, 1.1.4,
1.1.5, 1.1.7, 1.2.1, 1.2.2,
1.2.3, 1.2.4, 1.2.5, 1.2.7
1.2.8.1

.k. .

. 14

. »

= o -
AN

Storage: tape
View: vind, vpe, vretire, vscratch, vstudent, vven
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Data Class:

Definition:

Parameters:

Constraints:

Where Used:

Storage:

NGO
W

)
-\ %A

.

contph
contact phone
set

If field advisor = null then the phone number
of the owner

If field advisor != null then the phone number
of the advisor

i4

Last four digits of the telephone number
Mandatory

Source Input: Table Frame
sets 1.3.2, 1.3.3.2
student 1.3.5

Maintenance: Table Frame Action
sets 1.4.2 update
student 1.5 delete

Other: 1.1.3, 1.1.4, 1.1.5, 1.2.3,
1.2.4, 1.2.5, 1.2.8.2, 1.2.8.4

sets
vstudent, wvind
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Field:
Name:
Data Class:

Definition:

Parameters:

Constraints:

Where Used:

Storage:
View:

dcreate
date created
set

If type = db, wb, mb, is, if, iu then the date
the backup was created

If type = gb then the date the class graduated

If type = v then the date the tape was received
by NPGS

c8
mm/dd/yr (last two digits)
Mandatory
Source Input: Table Frame
sets 1.3.2, 1.3.3.1,
1.3.3.2
Maintenance: Table Frame Action
1.4.2 update
1.5 delete
Other: 1.1.2, 1.1.3, 1.1.5, 1.1.7,
1.2.2, 1.2.3, 1.2.5, 1.2.8.2
sets

vind, vpe, vretire, vstudent




2 Field: derr
- Name: date of errors
oo Data Class: tape
Definition: The date the errors were last checked.
o Parameters: c8
-
N Constraints: mm/dd/yr (last two digits)
P Where Used: Source Input: Table Frame
' tape 1.4.1

oo Maintenance: Table Frame Action

tape 1.4.1 update
tape 1.5 delete

i Other: 1.1.1, 1.2.1, 1.2:8.1

J Storage: tape
s View: vscratch
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Field:
Name:
Data Class:
Definition:
Parameters:

Constraints:

Where Used:

Storage:
View:

.....

desc
description
set

Librarian's notes about the set.

cl5
none

Source Input:

Maintenance:

Other:

sets

vind, vpe,

-~"‘-‘("ﬁ »
P N <
TSNS T AV RS

o i)

Table Frame

sets 1.3.2, 1.3.3.1,
1.3.3.2

Table Frame Action
1.4.2 update
1.5 delete

l1.1.2, 1.1.3, 1.1.4, 1.1.5,

1.2.2, 1.2.3, 1.2.4, 1.2.5,

1-2.8.2

vstudent,
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Field:
Naine:
Data Class:
Definition:

Parameters:

Constraints:

Where Used:

Storage:
Views:

R T N S
b e N e e N
e Ll 9 . N N .

dloan

date loaned

loan

The date a tape is loaned.
c8

mm/dd/yr (last two digits)
Mandatory

Source Input: Table

loan
Maintenance: Table
Other: 1.1.6.1, 1

1.2.6.2, 1
loan
vloan, vscloan

97

Frame Action
1.5 - delete

l.6.2l.102.6-l,
2.8.5




Field:
Name:
Data Class:

Definition:

Parameters:
Constraints:

Where Used:

Storage:
View:

dretire
retirement date
set

If type = db, wb, mb, gb, is, if, iu, then the
date the backup should be converted to
scratch

If type = v then the date the vendor tape
should be replaced due to o©0ld bit age

If type = is, if, iu, then permission must be
obtained from the owner before conversion

Recommended values by type:

db = dcreate + 1 month
wb = dcreate + 3 months
mb = dcreate + 6 months
gb = dcreate + 2 years
v = dcreate + 5 years -
is, if, iu = dcreate + 2 years
c8
Mandatory
Source Input: Table Module
sets 1.3.2, 1.3.3.1,
1.3.3.2
Maintenance: Table Module Action
1.4.2 update
1.5 delete
Other: 1.1.7, 1.2.7, 1.2.8.2

sets
vretire
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Field:
Name:
Data Class:

Definition:

Parameters:
Constraints:

Where Used:

Storage:
View:

~!’ 1\,,':.-'1 \'.‘--_.- ‘., .

e AL NP,

edr

estimated date of return

loan

The date the librarian assigns for a loaned
tape to be returned to the library.

c8

mm/dd/yr (last two digits)

Source Input:

Maintenance:

Other:

loan
vloan, vscloan

Table Frame

loan 1.3.6

Table Frame Action
1.4.3 update
1.5 _ delete

1.1.6.1, 1.1.6.2, 1.2.6.1,

102'8.5
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Field:
Name:
Data Class:
Definition:
Parameters:

Constraints:

Where Used:

Storage:
View:

err
errors
tape

The number of bad bits on a tape.

i2
1-99

Source Input:

Maintenance:

Other:

tape

vind, vpe, vretire, vscratch,

Table Frame
1.4.1
Table Frame
1.4.1
1.5
1, 1.1.2, 1.1
.7, 1.2.1, 1.2
4, 1.2.7, 1.2

vven

Action
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Field:
Name:
Data Class:

Definition:

Parameters:

Constraints:

i Where Used:

Storage:
Views:

I‘I.'n" -"
*2"n'l

id

identification

tape

The unique number assigned to all cabinet slots

and tapes; key to all tables.

is

1-10000

Mandatory input in all tables

Source Input: Table Frame
tape 1.3.1, 1.3.2,
sets 1.3.3.1, 1.3.3.2
file 1.3.4.1, 1.3.4.2
student 1.3.5
loan 1.3.6

Maintenance: Table Frame Action
sets 1.5 ‘delete
file - 1.5 delete
student 1.5 delete
loan 1.5 delete

Other: 1.1.1, 1.1.2, 1.1.3, 1.1.4,
1.1.5, 1.1.6.1, 1.1.6.2, 1.1.7,
1.2.1, 1.2.2, 1.2.3, 1.2.4,
1.2.5, 1.2.6.1, 1.2.6.2, 1.2.7
1.2.8.1, 1.2.8.2, 1.2.8.3,
1.2.8.4, 1.2.8.5, 1.4.1, 1.4.2
1.4.3

tape, sets, file, student, loan

vind, vloan, vpe, vretire, vsclcan, vscratch,

vstudent, vven
101
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Field:
Name:
Data Class:

PP arale

Definition:

Parameters:

v
- Y 8.
»

v

Oy Xy X .
A A R A

Constraints:

-
.

Where Used:

Fpr
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e
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Storage:
Views:

b

Y

Ay
s 1 A

R
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label
label
active tape

Required by the VMS operating system.
The name of a tape, assigned by the librarian.

c6

if system = VMS then Mandatory

Source Input: Table Frame
sets 1.3.2, 1.3.3.1,
1.3.3.2
Maintenance: Table Frame Action
1.5 delete
Other: 1.1.2, 1.1.3, 1.1.4, 1.1.5,
1.2.2, 1.2.4, 1.2.5, 1.2.8.2
sets
vind, vpe, vstudent, vven
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o5 Field: lentph
i Name: loanee contact phone
W Data Class: loan
L)
o
’ Description: Phone number of the person to whom a tape is
B, loaned.
Sy
’t: Parameters: cl1
[\
A Constraints: Three numbers of area code, space, seven
' numbers of phone number (no hyphen)
h(. . Mandatory
A
v Where Used: Source Input: Table Frame
.
Ay loan 1.3.6
‘: Maintenance: Table Frame Action
b =eb:= fralic act o
;;2 1.4.3° update
e 1.5 delete
% 4
® Other: 1.1.6.1, 1.1.6.2, 1.2.6.1,
& 1.2.6.2, 1.2.8.5
ﬂ‘\
Ny Storage: loan
o Views: vloan, vscloan
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Field:
Name:

Data Class:
Definition:
Parameters:

Constraints:

Where Used:

Storage:
Views:

LRI P A *

‘.’.' v..‘ ..'...-_".‘ l'- - ”

length
length
tape

The length in feet of a magnetic tape.

i4
Valid value:
Mandatory

Source Input:

Maintenance:

Other:

tape

vind, vretire, vscratch

{300,
1200,

Table
tape

Table

400,
2400, or 3600]

555,

Frame

1.3.1

Frame
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600, 650,
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Field:
Name
Data Class:

Definition:

Parameters:

Constraints:

Where Used:

Storage:
Views:

loanto
loanee
loan

The name of the person to whom a tape is

loaned.

cls

Last name,
will fit

Mandatory

Source Input:

Maintenance:

Other:

loan

vloan, vscloan

comma,

as much of first name that

Table Frame

loan 1.3.6

Table Frame Action
1.4.3° update
1.5 delete

1.1.6.1, 1.1.6.2, 1.2.6.1,

1.2.6.2, 1.2.8.5

o
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:Q: Field: name
3 Name: name
WA Data Class: student
oo Definition: The name of a student who has graduated from
- NPGS and whose files are maintained on a

Parameters:

. Constraints:

1 5%’
o
X,

}A

Where Used:

Pt
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v
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-5 Storage:
- View:

)

1
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graduation backup tape.
cl5

Last name, as much of first name that
will fit

Mandatory

comma,

Source Input: Table Frame

student 1.3.5
Maintenance: Table Frame. Action
1.5 delete

Other: 1.1.5, 1.2.5, 1.2.8.4

student
vstudent

“uh
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Field: owner

- Name: owner

259 Data Class: set
Definition: The name of owner of the data on the tape.
Parameters: c9

Constraints: First eight letters of first name, first
initial of last name; no spaces or ccmmas
Mandatory if type = individual

~

. Where Used: Source Input: Table Frame

o sets 1.3.2, 1.3.3.2

Maintenance: Table Frame Action
" 1.4.2 update
o 1.5 - delete
b Other: 1.1.3, 1.1.4, 1.1.6.2, 1.2.3,
o 1.2.4, 1.2.6.2, 1.2.8.2

Storage: sets
Views: vind, vlocan, vven
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Field:
Name:
Data Class:

Description:

Parameters:
Constraints:

Where Used:

Storage:
Views:’
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part disk
partition or disk
file path

Partition is a major subdivision of files in

the UNIX operating system.

Disk is a major

subdivision of files by disk in the VMS

operating system.

c9
Mandatory
Source Input: Table
file
Maintenance Table
Other: 1.1.2, 1.1
1.2.2, 1.2
1.2.8.3
file

vind, vpe, vstudent, vven

108

Frame

1.3.2, 1.3.4.1,
1.3.4.2

Frame Action
1.5 delete
3, 1.1.4, 1.1.5,
3, 1.2.4, 1.2.5,
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Field: perusd
Name: percent used
Data Class: active tape

Definition: If type = is, if, or iu then the percent used
of the last tape of a sequence of tapes which
make up a set. Use only if percent is less
than 100.

Gt
[ Y]

Parameters: i2
Constraints: 1-99

Where Used Source Input: Table Frame

o SRR o

sets 1.3.3.2, 1.3.4.2
1} Maintenance: Table Frame Action

1.5 ° delete

- Dl

Other: 1.1.3, 1.2.3, 1.2.8.2

Storage: sets
View: vind
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Field:
Name:
Data Class:

Definition:

Parameters:
Constraints:

Where Used:

Storage:
Views:

sav_src
savset or source
file path

If VMS backup utility then marker for beginning
of each set of files.

If not VMS backup utility,
of a set of files

then librarians name

cl5
Mandatory
Source Input: Table Frame
file 1.3.2, 1.3.4.1,
l.3.4‘2
Maintenance: Table Frame_ Action
1.5 delete
Other: i1.1.2, 1.1.3, 1.1.4, 1.1.5,
1.2.2, 1.2.3, 1.2.4, 1.2.5,
l.2.8‘3
file

vind, vpe, vstudent, vven
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o

" R

\r Field:
t Name:

ey Data Class:
e

N Definition:

Lo Parameters:

Constraints:

o Where Used:

Storage:
5 . Views:

X LX)
L)

53

)
1

sequ
sequence
active tape

The sequential number of a tape in the total
number of tapes which make up a set (read "1.4"
as "one of four").

f1.1

Express as sequence numher decimal point total

number (e.g. 1.4)
Source Input: Table Frame
sets 1.3.3.1, 1.3.3.2
Maintenance: Table Frame Action
1.4.2 update
1.5 delete
Other: 1.17.2, 1.1.3, 1.1.4, 1.1.5,
1.1.6.2, 1.1.7, 1.2.2, 1.2.3,
1.2.4, 1.2.5, 1.2.6.2, 1.2.7,
1.2.8.2, 1.3.2
sets
vind, vloan, vpe, vretire, vstudent, vven
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Field:
Name:
Data Class:
Definition:

Parameters:

Constraints:

Where Used:

Storage:
Views:

software
software
sets

The name of the software of a vendor tape.
cl5
Include version number after name. If the name

is too long leave off enough letters to include
version number as last entry.

Mandatory .
Source Input: Table Frame
sets 1.3.2
Maintenance: Table Frame Action
1.5 - delete
Other: 1.1.4, 1.1.6.2, 1.2.4, 1.2.6.2,
1.2.8.2
seté

vlocan, vven
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Field:
Name:
Data Class:

Definition:
Parameters:

Constraints:

Where Used:

Storage:
Views:

system
system
set

Combination hardware and operating system code.

c9

Valid values:

Mandatory

Source Input:

~Maintenance:

Other:

sets
vind, vloan,

irisl
iris?2
microvaxl
microvax2
nbil

nbi?2

Table

sets

vpe,

113

nbi3
nbi4
nbib
nbié
nbi?7
npbis8

vretire, vstudent,

pdpl
pdp2
unixl
vmsl
vms 2

delete

.~

- -

vven




o Field: type
@. Name: type
%3 Data Class: set

LY Definition: The category of active tape by virtue of what
is recorded on it.

o Parameter: c2

s Constraints: db, wb, mb, gb, is, if, iu, v
’ Mandatory

5 Where Used: Source Input: Table Frame

&J sets l' o2' 1-3-3-1,
1 3.

. Maintenance: Table Frame Action

L&

1.5 - delete

XL %,
(il ]
A 3,

Other: 1.1.2
1.2.2
1.2.8

o

1.1.3,
102.3’

2

N Storage: sets
N Views: vind, vloan, vpe, vretire
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bﬂf Field: utility

gﬁ Name: utility

ey Data Class: set

u

’ Definition: The software utility used to read or write the

backup or vendor tape.

o /ingres

e /npsSuserl /npss$user3 /usrc /vmsS$Ssys
’ﬁj /nps$user?2 /user /vlsl /work

] !

[ Parameters: cé :
o .

A Constraints: Mandatory

,..._-:{

s Where Used: Source Input: Table Frame

o sets 1.3.2, 1.3.3.1,
,-:-:: 103.3.-2

‘:J‘:_'.

_&E Maintenance: Table Frame Action

. 1.5 delete

3
-y

Other:

1.2, 1.1.3,
2.2, 1.2.3,
2.8.2

1.1.4, 1.1.5,
1.2.4, 1.2.5,

A
»
[l ol g

X Storage: sets
SR Views: vind, vpe, vstudent, vven

._‘:: A

-
»
A, A

<y

ey
s
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Definition:

= Field: vendor
<. Name: vendor
<L Data Class: set

Parameter: c20

Constraints: Mandatory

D' Where Used: Source Input:

Maintenance:

Other:

Storage: sets

'5& View: vven
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Table
sets

Table

l-l.4,

116

The name of the vendor of a vendor tape.

1.2.4, 1.2.8.2

Action

delete
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\ MENU Update

® FRAME  update
USAGE  user

N FORM update

: PROCEDURE

::j update.osl

- 1.4

<%

LT MENU Errors MENU Backup MENU Loan

o FRAME  errors FRAME  ubackup FRAME uloan

“ USAGE QBF-update USAGE QBF-update USAGE QBF-update
= FORM errors FORM ubackup FORM uloan

TABLE tape TABLE sets TABLE loan

cra sy
e

¥

1.4.1 1.4.2 143
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MENU Delete
FRAME tdelete
USAGE. user
FORM: tdelete
PROCEDURES
tdelete.osl
dloanc.qc
dbackc.qc
dtapec.qc
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APPENDIX E

FRAME DEFINITIONS

B0 205 aad b g

A Bt g

F ok}
[ '

4 % Y '

P AN
AR

e

LR
4

1.
MENU: Topframe
FRAME: topframe
USAGE: user
FORM: topframe
SELECT FUNCTION
t query/report (terminal)
p gquery/report (printer)
add
update
delete
exit
T P ADD UPDATE DELETE EXIT:
PROCEDURE: topframe.csl

t = {callframe tquery;}

p = {callframe pquery;}

add = {callframe tadd;}
update = {callframe update;]}
delete = (callframe tdelete;]
exit = (exit;:}
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1.1

MENU: TQuery/Report (terminal)
FRAME: tquery

USAGE: user

FORM: tquery

QUERY/REPORT TO TERMINAL

scratch

periodic (db, wb, mb, gb)
individual (is, if, iu)
vendor

student

loaned

date to retire

return

exit

SCRATCH PER IND VEN STU LOAN DATE RETURN

EXIT:

PROCEDURE: tquery.osl

scratch = {callframe rscratch;}
per = {callframe rpe;}

ind = {callframe rind;}

ven = {callframe rvendor;}

stu = {callframe rstudent;}
loan = {callframe reploan;}
date = {callframe rdate;}
return = {return;}

exit = {exit;}

124




1.1.1

MENU: scratch
FRAME: rscratch
USAGE: report
FORM: rscratchf

ENTER SCRATCH REPORT PARAMETERS

min_length: max_length:

HELP REPORT RETURN:

REPORT: rscratch

Field Attributes: Mandatory - max_length

11-SEP-1985
id length
(i5) (i4)

10:33:04
REPORT ON SCRATCH TAPES
Table is: vscratch
bpi err derr
(1i5) (mm/dd/yr) (mm/dd/yr)

TABLE: rscratch

Report Definition: Sort by length, bpi, errors, id

Select lengtii by range at runtime
QOutput to terminal
Command flag =- L80
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1.1.2

MENU: Periodic
FRAME: rpe
USAGE: report
FORM: rperf

- alla ~aun - i olkiva e adin

ENTER PARAMATERS FOR PERIODIC BACKUP REPORT
Table is: vpe

type:
min_dcreate:

part_disk:

HELP REPORT RETURN:

system:
max_dcreate:

sav_src:

Field Attributes:
Mandatory -

Validation-

REPORT: rper

type, system, max dcreat, part_
dick, sav_src (type = db, wb, mb,
gb, or * only)

type in [db, wb, mb, gb, *]
system (refer to Appendix C)

* selects "all"

11-SEP-1985 10:34:12
REPORT ON PERIODIC BACKUPS
Report on Table: vpe
type: dcreate: mm/dd/yy utility:
id: 1i5 system: bpi: 15
sequ: p4d.l part disk: label:
sav_src: descr:
err: 12

Report Definition:

-

Sort by type, dcreate, system,
part_disk, sequ, sav_src

Select dcreate by range at runtime

Select type, system, part disk,
sav src by value at runtime

Output to terminal

Command Flag - L30

........
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1.1.3

MENU: Individual
FRAME: rind
USAGE: report
FORM: rindf

ENTER INDIVIDUAL BACKUP REPORT PARAMETERS

type: owner:
system:
part_disk: sav_src:

HELP REPORT RETURN:

Field Attributes:
Mandatory - type, owner, system, part_disk,
sav_src
(type = is, if, iu, or * only)
Validation- type in ["is", "if", "iu", "=*"]
System (refer to Appendix C)
""" selects all

REPORT: rind

11-SEP-1985 10:36:04
REPORT ON INDIVIDUAL BACKUPS
Table is: wvind

type: system: utility: length: (i4)
owner: part disk: label: perusd: (iZ)
dcreate: (mm/dd/yy) sav_src: bpi: (i5) err: (i2)
id: (1i5) descr:

sequ: (f4.1) advisor: contph:

Report Definition: Sort by type, owner, dcreate,
system, sequence
Select type, owner, systen,
part disk, sav src by value at
runtime -
Qutput to terminal
Command flag - L8O

TABLE: wvind

.
''''''''''''

........
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MR
(3% L
N 1.1.4
N MENU: Vendor
AN FRAME: rvendor
Yy USAGE: report
e FORM: rvendorf

kﬁ

joge ENTER PARAMETERS FOR VENDOR REPORT
he Table is: vven
~‘~
E)
»

!\'

A software: vendor:

e
1/

o system:

g
[AA
St HELP REPORT RETURN

iy

L -
,:%2 Field Attributes:
o } Mandatory - software, vendor, system

PY Validation- system (Appendix C) * selects all
08
AN

o REPORT: rvendor

‘_‘,'_-_

' 11-SEP-1985 12:48:35

- REPORT ON VENDOR TAPES
i:{ﬂ Report on Table: vven
-2, . o
D) software: part disk: utility:
D vendor: sav_src: label:
\i:; system: descr: bpi: (15)
‘e owner: advisor: err: (i2)

i id: (i5) contph: ’
. sequ: (f4.1) i
oA i
e _

jfl Report Definition: Sort by software, vendor, system,
~ owner, sequ

- Select software, vendor, system,
}ﬁg; by value by runtime
" Output to terminal
4[; Command flag - L80
t--jin g
b
E.:-:J'_-: TABLE: vven
s
oo

t“:': 128
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1.1.5

MENU: Student
FRAME: rstudent
USAGE: report
FORM: rstudentf

ENTER PARAMETERS FOR STUDENT REPORT
Table is: vstudent

min_dcreate: max_dcreate:
name: system:

HELP REPORT RETURN:

-

Field Attributes:
Mandatory - max_dcreate, name, system
Validation- System (Appendix C) *selects all

REPORT: rstudent

—

11-SEP-1985 10:37:26
REPORT ON STUDENT TAPES
Report on Table: vstudent

dcreate: (mm/dd/yr) system: label:
name: part disk: utility:
sequ: (f1.1) sav src: bpi: (i5)
id: (1i9) descr: advisor:
contph:

Report Definition: Sort by dcreate, name, system,

part disk, sequ, sav src

Select dcreate by range at
runtime

Select name, system by value at
runtime

Output to terminal

Command flag =~ L80

AT O o= .. 3
TAZLE: S3Tainn

1.1.5%

1 A9

PP




Loaned
reploan
user
reploan

SELECT TYPE OF LOANED TAPES TO REPORT

scratch
backup or vendor
return

exit

SCRATCH BACKUP RETURN EXIT i

PROCEDURE: reploan.osl

...,‘.." .
MO

"’.ﬁ

AL

.
Clts
'y

A

4

= X
oy Ayt

P

v

-
-
Py

scratch = {callframe lnscratch;]}
backup = {callframe rloan;}
return = {return;}

exit - {exit;}
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1.1.6.1

MENU: Scratch
FRAME: 1lnscratch
USAGE: report

FORM: default blank

-_,,
AOx
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PR

£
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F
PRIy
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s
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e
Ay

San

N
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4. a8
AT

- . -
b l.,d'.

HELP REPORT RUN:

= REPORT: lnscratch

REPORT ON LOANED SCRATCH TAPES

o 11-SEP-1985 10:39:14
- Report on Table: wvscloan

e id: (i5) edr: (mm/dd/yr) loanto:
- dloan: (mm/dd/yr) lcntph:

Report Definition: Sort by id
- Output to terminal
'3@- Command flag - L8O

-2 TABLE: vsclecan

>
1
{
[
(&)
—




o 1.1.6.2

g MENU: Backup or Vendor
[~ FRAME: rloan

. USAGE: report

o FORM: rloanf

> ENTER PARAMETERS FOR LOANED TAPES REPORT
o Table is: vloan

¢; min_edr: max_edr:

loanto:

X HELP REPORT RETURN:

RORE

Field Attributes:
Mandatory - max_edr, loanto

¥ Y aoe' v gL
@y 1.
| é')’.‘-

LN

REPORT: rloan

AR AR

11-SEP-1985 10:40:26

-}} REPORT ON LOANED BACKUP AND VENDOR TAPES
o Report on Table: vloan

id: (15) loanto: type:

edr: (mm/dd/yr) lentph: software:

- dlcan: (mm/dd/yr)  owner: system:

P sequ: (f4.1)

. Report Definition: Sort by id
Select - edr by range at runtime

R loanto by value at
e runtime

iy Output file - terminal

o Command flag - L80
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1.1.7

MENU: Date to Retire
" FRAME rdate

. USAGE report

: FORM: rdatef

rT ENTER PARAMETERS FOR RETIREMENT DATE REPORT
Table is: vretire

- min_dretire: max dretire:

N type:

HELP REPORT RETURN:

) Field Attributes:
P Mandatory - max_dretire, type

REPORT: rdatef

- 11-SEP-1985 12:50:55
nYn REPORT ON RETIREMENT DATES
N Report on Table: vretire

D dretire: (mm/dd/yr) type: length: (i4)
AN dcreate: (mm/dd/yr) system: bpi: (i5)
o id: (15) sequ: (f4.1) err: (12)

o Report Definition: Sort by dretire, type, dcreate,
[ ¢ system, sequ

" Select dretire by range at

prd runtime

AN Select type by value at runtime
S Output file - terminal
Command flag - L80
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" MENU: PQuery/Report

> &
F)
.’

FRAME: pquery
USAGE: user
FORM: pguery

-
g 2l

g P e o e
v

SELECT PRINTED REPORT

W e e e
LN N e

P scratch

periodic backups (db, wb, mb, gb)
individual backups (is, if, iu)

: vendor

student

loaned

d date to retire

7 dump

ﬁf return

exit

SCRATCH PER IND VEN STU LOAN DATE DUMP RETURN EXIT:

PROCEDURE: pquery.osl

-7 scratch = {callframe pscratch;}

'}i per = {callframe pperiodic;}

. ind = {callframe pindividual;}

ol ven = {callframe pvendor;}

> stu = (callframe pstudent;]}

. loan = (callframe prloan;}
date = ([callframe pdate;}
dump = {callframe pdump;}
return = {return;}

T exit = {exit;}
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1.2.1
MENU: Scratch
FRAME: pscratch
USAGE: report
FORM: pscratchf
ENTER SCRATCH REPORT PARAMETERS
min_length: max length:
outputs to file: pscratch
HELP REPORT RETURN:
Field Attributes: Mandatory - max_length
REPORT: pscratch
11-SEP-1985 10:41:35
REPORT ON SCRATCH TAPES
Report on Table: vscratch
id length bpi err derr
(15) (i4) (i5) (12) {mm/dd/yr)
Report Definition: Sort by length, bpi, err, id
Select length by range at runtime
Output file - pscratch
command flag - L132
TABLE: wvscratch

wn
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l1.2.2

MENU: Periodic
FRAME: pperiodic
USAGE: report
FORM: pperf

ENTER PARAMETERS FOR PERIODIC BACKUP REPORT
Table is: vpe

type: system:
min_dcreate: max_dcreate:
part_disk: sav_src:

outputs to file: periodic

HELP REPORT RETURN:

Field Attributes:
Mandatory - type, system, max dcreate,
part disk, sav_src
Validation- type = db, wb, mb, gb, *
System (Appendix C) * selects all

REPORT: ppe

11-SEP-1985 ) 10:42:53
REPORT ON PERIODIC BACKUP TAPES
Report on Table: vpe

id: (i5) type: dcreate: (mm/dd/yr) system:
utility: label: bpi: (1i5) err: (i2)
part disk: sav_src:
sequ: (f4.1) descr:

Report Definition: Sort by type, dcreate, system,
part_disk, sequ, sav_src
Select type, system, part disk,
sav src by value at runtime
Select dcreate by range at runtime
Output to file - pperiodic
Ccmmand Flag - L132

TABLE: wrge
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1.2.3

y MENU: Individual
. FRAME: pindividual
{ USAGE: report
FORM: pindf

IgN

_{. ENTER INDIVIDUAL BACKUP REPORT PARAMETERS

v type: owner:
e . system:

if part_disk: sav_src:
- outputs to file: pindividual

b HELP REPORT RETURN:

- -

o _
‘- Field Attributes: Mandatory - type, owner, system,
o part_disk, sav-src
.§ (type = is, if, iu, or * only)
0y
%
o REPORT: pind
® 11-SEP-1985 12:45:08
. REPORT ON INDIVIDUAL BACKUPS
o Table is: wvind
> type: system: part_disk:
_ owner: sequ: (fl1l.1) sav_src:
- dcreate: (mm/dd/yr) id: (i9) descr:
Tl
) utility: length: (1i4) advisor:
! label: perusd: (i2) contph:
" bpi: (i5) err: (i2)
”
N
55 Report Definition: Sort by type, owner, dcreate,

system, sequ
Select type, owner, svstem,
part disk, sav_src by value
Output to file - pindividual
Ccmmand flag - L132
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vt MENU: Vendor

o FRAME: pvendor

fﬂ USAGE: report

FORM: pvendorf

12 >

A%

'?j ENTER PARAMETERS FOR VENDOR REPORT
- Table is: vven

oW

{W software: vendor:
AN

NS system:
h "--\'

oY outputs to file: pvendor

(}

W{ HELP REPORT RETURN:
‘e

3

Lt Field Attributes:

]
bﬁ Mandatory - software, vendor, system

e Validation- system (Appendix C) * selects all
i REPORT: pvendor

o

. 11-SEP-1985 11:53:22
ox REPORT ON VENDOR TAPES

:f: Report on Table: vven

oi%:;

N software: system: part_disk: wutility: err: (1i2)
T vendor: sequ: (f4.1) sav_src: label: advisor:
- owner: id: (i5) descr: bpi: (i5) contph:
- L
‘O Report Definition: Sort by software, vendor, system,
=" owner, sequ

oS Select software, vendor, system
w by value at runtime

S Output to file - pvendor

- Command flag =- L132 ;
>t :‘J ‘
.-

N TABLE: vven

-
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MENU: Student
FRAME: pstudent
USAGE: report
FORM: pstudf

ENTER PARAMETERS FOR STUDENT REPORT
Table is: vstudent

min_dcreate: max_dcreate:
name: system:

outputs to file: pstudent

HELP REPORT RUN

Field Attributes:
Mandatory - max_dcreate, name, system
Validation- system (Appendix C) * selects all

REPORT: pstud

11-SEP-1985 11:55:35
REPORT ON STUDENT TAPES
Report on Table: vstudent

dcreate: (mm/dd/yr) name: . system:
id: (15) advisor: part disk:
sequ: (f4.1) contph: sav_src:

utility: descr:

label:

bpi: (iS)

Report Definition: Sort by dcreate, name, systenm,

part_disk, sequ, sav_src

Select dcreate by range at
runtime

Select name, system by value at
runtime

Output to file - pstudent

Ccmmand flag - L132
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MENU: Loaned
FRAME: prloan
USAGE: user
FORM: reploan

SELECT TYPE OF LOANED TAPES TO REPORT

scratch
backup or vendor
return

exit

SCRATCH BACK RETURN EXIT:

PROCEDURE: prloan.osl

scratch = {callframe plnscratch;}
back = {callframe ploan;}

return = {return;j]

exit = {exit;}
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1.2.6.1

MENU: Scratch
FRAME: plnscratch
USAGE: report
FORM: pinscratch

outputs to file: pinscratch

HELP REPORT RETURN:

REPORT: plnscratch

11-SEP-1985 11:08:19
REPORT ON LOANED SCRATCH TAPES
Report on Table: vscloan

loanto: lcntph: edr: dlcan: id: (i5)
(mm/dd/vyr) (mm/dd/yr)

Report Definition: Sort by name, id, edr
Output to file - plnscratch
Command flag - L132

TABLE: vscloan

141
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1.2.6.2

MENU: Backup or Vendor
FRAME: ploan

USAGE: report

FORM: ploanf

ENTER PARAMETERS FOR LOANED TAPES REPORT
Table is: vloan

min_edr: max_edr:
loanto:

"

Ly
-‘ l’ , .

outputs to file: ploan

,.
N Y
e

HELP REPORT RETURN:

Field Attributes: Mandatory - max_edr, loanto

REPORT: ploan

11-8EP-1985 11:10:04
REPORT ON LOANED BACKUP AND VENDOR TAPES
Report on Table: vloan

loanto: edr: (mm/dd/yr) dloan: (mm/dd/yr)
id: (is) lentptl -

type: owner: system:

software: sequ: (f4.1)

Report Definition: Sort by name, edr, id
Select edr by range at runtime
Select loanto by value at runtime
Output to file = ploan
Command flag - L132

TABLE: vloan
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g 1.2.7
K- MENU: Date to Retire
ION FRAME: pdate
A USAGE: report
: FORM: pdatef

v
X

A ENTER PARAMETERS FOR RETIREMENT DATE REPORT
25 Table is: vretire
)
;fg min_dretire: max_dretire:
) -_:»: type:
ﬁ:ﬁ outputs to file: pretire
R HELP REPORT RETURN:
;ﬁf Field Attributes: Mandatory - max_dretire, type
o
o

o REPORT: pdate
1o
L 11-SEP-1985 . 10:47:51
o REPORT ON RETIREMENT DATES
Al Report on Table: vretire
.;}:
-_“;\
f\ dretire: (mm/dd/yr) type: dcreate: (mm/dd/yr)
C) id: (i5)
L' v R
:i; system: sequ: lepgth: pplz err:
,ﬁg (£4.1) (i4) (i5) (12)
o

L
"F Report Definition: Sort by dretire, type, dcreate,
" system, sequ
o Select dretire by range at
SOy runtime
I Select type by value at runtime
S Output to file - pretire
o Command flag - L132
A . .
! TABLE: vretire
o
v

I
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TAPE SETS FI

SELECT TABLE FOR DUMP REPORT

tape
sets
file
student
loan
return

exit

LE STU LOAN RETURN EXIT:

PROCEDURE: pdum

tape
sets
file
‘ stu
[~ o loan
i retu
N .
R exlit

. e

p.osl

{callframe tape;}
{callframe sets;}
{callframe file;}
= {callframe student;}
= {callframe lcan;}
rn = {return;}
= {exit;]}
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1.2.8.1
MENU: Tape
FRAME: tape
USAGE: report
FCORM: tape
outputs to file: dtape
HELP REPORT RETURN:
REPORT: tape
11-SEP-1985 10:49:57
DUMP
Report on Table: tape
id length bpi err derr
(1i5) (14) (i5) (i2) (mm/dd/yr)
Report Definition: Sort by id
QCutput to file - dtape
Command flag - L80
TABLE: tape

-----
_____
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1.2.8.2

MENU: Sets
FRAME: sets
USAGE: report
FORM: sets

outputs to ‘file: dsets
HELP REPORT RETURN:
REPORT: sets
11-SEP-1985 10:50:29
DUMP
Report ‘on Table: sets
id: (i5) type: (c2) dcreate: (mm/dd/yr)
software: vendor:
descr:
dretire: (mm/dd/yr) system: utility:
owner: advisor:
label: perusd: (i2)
contph: sequ: (£4.1)
Report Definition: Sort by id

TABLE:

CAGs

R AL L VL T TN A N D ISR
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Output to file - dsets
Command flag - L132
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" 1.2.8.3

7‘ MENU: File

, FRAME: file

by USAGE: report
:: FORM: file
“a

outputs to file: dfile

’,
L

2

-~

Rk
“atd

[}
P SN

HELP REPORT RETURN: -

~ &

x

YL A

"I A
1 l..':J .

- REPORT: file

Ly

7

11-SEP-1985 11:10:49
S DUMP
Report on Table: file

¥
.

s

Y

id part_disk sav_src
(i5)

QN
A

R Report Definition: Sort by id
7 Cutput to file - dfile
Command flag - L132
TABLE: file
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o 1.2.8.4

R MENU: Student
o FRAME: student
o USAGE: report
o FORM: student

Rt o
)

A

outputs to file: dstudent

HELP REPORT RETURN:

REPORT: student

I 11-SEP-1985 10:51:51
U DUMP
Report on Table: student

id name advisor contph
(i5)

Report Definition: Sort by id
Output to file - dstudent
Command flag - L8O

0 TABLE: student

2t
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1.2.8.5

MENU: Loan
FRAME: loan
USAGE: report
FORM: loan

outputs to file: dloan

HELP REPORT RETURN:

REPORT: 1loan

11-SEP-1985 10:52:33
DUMP
Report on Table: loan

id dloan edr loanto lentph
(1i5) (mm/dd/yr) (mm/dd/yr) :

Report Definition: Sort by id
Qutput to file - dloan
Command flag - L132

TABLE: loan




o 1.3

B MENU: Add
J? FRAME: tadd
”a USAGE: user
v FORM: tadd

SELECT ADD

scratch
vendor
backup
files
students
loan

return

SCRATCH VENDOR BACKUP FILES STUDENTS LOAN

RETURN:

A PROCEDURE:

tadd.osl

scratch = {callframe ascratch;}
vendor = {callframe avendor;}
backup = {callframe abackup;}
files = {callframe aafiles;}
students = {callframe astudents;]
loan = {callframe alocan;}

return = {return;]}
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1.3.1

MENU: Scratch
FRAME: ascratch
USAGE: wuser

FORM: anoscratch

ADD SCRATCH TAPES
Table is: tape

id: length: bpi:

select id; enter data, add

ID ADD RETURN:

Field Attributes:
Display only - id
Repeat values for - length, bpi
Mandatory - length, bpi
Validation - length, bpi (Appendix C)

PROCEDURE (1): ascratch.osl
id = {callproc sgetid;}

add = (callproc ascratchc;}
return = {return;]}




&
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SRS
b
r*'tr
-~ 1.3.1 (Continued)
bk
gig. PROCEDURE (2): sgetid.qc

v
s sgetid ()
— {
S ## int low;
N 4 int top;
}:fj #% int  new;
e
'fj. int i;
;i{ i=low=0;
foe ## retrieve (low=min(tape.id *retrieve an empty slot
«ﬁ. $# where (tape.length=0 and with the lowest id
N H# (tape.bpi=0)))

## {

s i=i+1;

R 4 ]
3 if (low!=0) *if an empty slot exists
s {
?ﬁ: ## putform anoscratch (id=1low) *put the id on the form
°® ## message "OLD ID"
o ## sleep 2
n_$ ## return;
)
%;ﬂ else *if no empth slots exist
4 { ~
, ’ #4# retrieve (top=max(tape.id))
o ## {

i 1++;

e #4 )

oY if (top>0)
e {
9 ) new=1l+top; *increment the max id
e assigned by one
N ## putform anoscratch *put the new id number
T 44 (id=new) on the form
S ## message "NEW ID"
) ## sleep 2
e return;
o ]
. :;}Z }
o )
K-
s
L2
;Ef TABLE: tape
(0
L
..rz
o 152
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o
o
o
,*j 1.3.1 (Continued)
o
5‘$ PROCEDURE (3): ascratchc.qc
3 »
T ascratchc()
SR {
A ## int nu;
- 4 int le;
e #4 int b;
f? #%# int  check;
Pl
oo int i;
=
'ﬁ i=check=0;
bEN 4# getform anoscratch (nu=id,
. ## le=length, b=bpi)
YRk if (nu==0)
Ay {
i&@ 44 message "Select ID before
3?{ ## entering data"
-!q ## sleep 2
-3 return;
2 }
. ## retrieve (check=tape.id)
X $4 where tape.id=nu
## {
- i++;
-:s.: % ]
. if (check>0)
e {
s #4 replace tape
D 4 (length=1le, bpi=b)
S 4 where tape.id=nu
':ﬁ 4 message "Added to old
47 #4 ID; label tape only"
o ## sleep 2
R b4 putform anoscratch
'Y ## (id=0)
ol return;
oy
sk )
24 o
I, 44 append to tape
L ## (
gy X id=nu,
0 #3 length=1le,
o #2 bpi=b
..-:: 4 )
DA,
O
LS

Sk e
"VA<‘AJ

T

*get the values from the
form

*if the user tried to
enter data prior to
getting an id

*find a record of an
empty slot with the id
number

*if an empty slot of the
id number exists
*update the record of
the empty slot in the
tape table

*if the id is not in the
tape table
*append to tape table

A = e
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1.3.1 (Concluded)

## message "Added to new
#4# ID, label slot and tape"
#4 sleep 2
#4 putform anoscratch *to prevent double entry
## (id=0)
]
3

TABLE: tape, sets




) 1.3.2

e MENU: Vendor
e FRAME: avendor

Ko USAGE: user

) FORM: advendor

e ADD VENDOR TAPES
vy{ Tables are Tape and Sets

;&4 id: type: dcreate: dretire:

4A$ system: utility: label: bpi:
> owner: advisor: contph:

e software: vendor:

W descr: sequ: -

select id; enter data; add

Ry ID ADD RETURN:
.

BN Field Attributes:

Display only - id, type

Repeat values for all except id

Mandatory - dcreate, dretire, system, utility,
bpi, software, vendor

Validation - system (Appendix C) * selects all,
bpi (Appendix C)

Kot

N
l'.l‘ . ~.A.
[ I I

1®

e SOl
R
s 'l‘
A
et S

[

-
2
.

PROCEDURE (1l): avendor.osl

UL L
[aut A

:

id = {callproc vgetid;}
add = {callproc avendorc;}
return = {return;}
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» 1.3.2 (Continued)

&
/ < .
£ PROCEDURE (2): vgetid.qc
vgetid ()
s ¢
- #%# int  low;
-, ## int top;
&3 ## int  new;
i
Ny int i;
b
N
Lo i=low=0;
‘ : ## retrieve (low=min(tape.id
:5 ## where (tape.length=0) and
#4 (tape.bpi=0)))
v ## {
_€§ i=i+1;
o #4 )
{¥$ if (low!=0)
‘ P
A & {
® ## putform advendor
e, 4 (id=low, type ="v")
ot ## message "OLD ID"
Ba #4 sleep 2
et
b return;
N ]
else
o {
fg 4 retrieve (top=max
l% ## (tape.id))
e #4 ¢
V] i ++
®) #4 )
N if (top>0)
o b ', {
o new=1+top;
;} ## putform advendor
4o #4 (id=new, type="v")
4 message "NEW ID"
£ ¥4 sleep 2
e return;
‘M
a':': }
: , !
v
N
5
T TABLE: tape, vendor
-
¢
. )
kh 156
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*retrieve an empty slot
with the lowest id

*if an empty slot exists

*put id and type on the
form

*if no empty slots exist

*increment the max id by
one

*put the new id and tyrpe
on the form

-

-----

S t\ 5 -(‘.‘ ..1.\".: '{&m‘xm\x_u hr.‘ A G -..:; u‘m\.‘ul_;x_.u.‘;.‘ .




(]
Bl e
Clat 1
‘l.l-l‘l."‘

[

[ e )
P

ARG
AR A A

i

o
l& .‘.

3>

1.3.2

PROCEDURE (3):

##
4
#4

##
##
##

##

(Continued)
avendorc.qc

avendorc.qgc ()

int nu;
char tyl2];
char da[26

char dr(2
char sy([9
char ut([6
char ow[9
char
char sol[1l
char ve[2
char la[6
float se;

int b;
char de[15];
char ad[9];
int check;
int i;

getform advendor (nu=id,
ty=type, da=dcreate,
dr=dretire, sy=system,
ut=utility, ow=owner,
co=contph, so=software,

ve=vendor, la=label, se=sequ,

b=bpi, de=descr, ad=advisor)

if (nu==0)
{
message "Select id before
selecting add"
sleep 2
return;
}
i=check=0;
retrieve {(check=tape.id)
where tape.id=nu
{
i++;
]
if (check > 0)
{
replace tape (bpi=b) where
tape.id=nu

=7
157

*get the values from the
form

*if the user tried to
enter data prior to
getting an id

*find a record of the
empty slot with the id
number

*if an empth slot of the
id number exists
*update the record of
the empty slot in %h

tace table

o€
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TABLE:

(Concluded)

append to sets(id=nu, type=ty,
dcreate=da, dretire=dr,

svstem=sy, utility=ut, owner=ow,
contph=co, software=so, vendor=ve,
label=la, sequ=se, descr=de,
advisor=ad)

message "Added to old 1D;

label tape only"

sleep 2

putform advendor (id=0)

return;

3

else *if the id is not in
{ tape table

append to tape( *append to the tape
id=nu, bpi=b table

)
append to sets(id=nu, type=ty,
dcreate=da, dretire=dr,
system=sy, utility=ut, owner=ow,
contph=co, software, so, vendor=ve,
label=la, sequ=se, descr=de,
advisor=ad)
message "Added to new 1D;
label slot and tape"
sleep 2
putform advendor (id=0)
3

tape, set

[
92}
[«

*to prevent double entry

the
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MENU: Backup

FRAME: abac
USAGE: user
FORM: abac

kup

kup

PERIODIC

ADD BACKUP TO SCRATCH

periodic (db, wb, mb, gb)
individual (is, 1if, iu)

return

INDIVIDUAL RETURN:

PROCEDURE:

abackup.osl
periodic = ({callframe aperiodic;}

individual = {callframe aindividual;:}
return = {return;}

159
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1.3.3.1

MENU: Periodic (db, wb, mb, gb)
FRAME: aperiodic

USAGE: QBF-append

FORM: aperiod

ADD ID AND BACKUP DATA FOR EACH ID IN SET
Table is: sets

id: label: sequ:
type: dcreate: dretire:
system: utility:
descr:

APPEND #1 (CONTROL F TO ADD, <MENU KEY> TO RETURN:

Field Attributes:
Mandatory - id, type, dcreate, dretire,
system, utility
Repeat values for - type, dcreate, dretire,
system, utility, label, descr
Validation- Not id in sets
Type in [db, wb, mb, gb]
System (Appendix C) * selects all

TABLE: sets
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103.3.2
MENU: Individual (is, if, iu)
FRAME: aindividual
USAGE: QBF-append
FORM: aindivid
ADD ID AND BACKUP DATA FOR EACH ID IN SET
Table is: sets
id: label: sequ: perusd:
type: dcreate: dretire:
system: utility:
owner: advisor: contph: ‘
descr: - :
|
APPEND #1 (CONTROL F TO ADD, <MENU KEY> TO RETURN) '4J
Field Attributes:
Mandatory - id, type, dcreate, dretire,
system, utility, owner
Repeat values for type, dcreate, system,
utility, owner, advisor,
contph, descr
System (Appendix C) * selects all
Validation- Not id in sets
Type in [is, if iu]
TABLE: sets
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1.3.4
MENU:
FRAME:
USAGE:
FORM:

Files
aafiles
user
aafiles

- aan Mm aiE Lt oo Bosh b -n - adiv o hib e ek e Sndeg

(aal - phal At nseh A destoh gl “ Sacl Ialh 4

NEW

new backu
old parti
return

exit

OLD RETU

ADD FILE PATHS TO

ps or vendor

al individual tape (and change perusd)

RN EXIT: .

PROCEDURE:

4.

all

aafi

new
old
retu

. le e

les.osl

fcallframe afiles;}
{callframe adfold;}
{return;}

rn

exit = (exit;]
B N IV
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Rt 1.3.4.1

..ﬁ MENU: New Backups or Vendor
1Ny FRAME: afiles

USAGE: wwo.-append

FORM: afiles

o ADD FILE PATH
- Table is: file

id: part_disk:

NN sav_src:

IF ONE FILE PATH HAS MORE THAN ONE ID, ADD ID AND FILE
- PATH FOR EACH ID. IF ID CONTAINS MORE THAN ONE FILE PATH,
AN ADD ID AND FILE PATH FOR EACH FILE PATH

o APPEND #1 (CONTROL F TO ADD, <MENU KEY> TO RETURN .

Field Attributes:
Mandatory - id, part_disk, sav_src

i TABLE: file
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1.3.4.2

MENU: 0ld Partial Individual
FRAME: aafold

USAGE: user

FORM: afold

e

‘ "

A
:i%- ADD FILE PATH TO OLD PARTIAL INDIVIDUAL
N Tables are: file and sets
L
)

L ia: part_disk: sav_src:
ol perusd:

s A

enter data and select add

ADD RETURN EXIT:

Field Attributes: Mandatory - id, part_disk,
sav_src '

PROCEDURE (1): adfold.osl
add = (callproc afloldc;}
return = {return;}
exit = {exit;}

PROCEDURE (2): afoldc.qgc

aflcldc()

## int nu;

4 char pd(9]:

4 char ss[15];

4 int pr;

4 getform afold (nu=id, pd=part_disk, ss=sav_src,
4 pr=perusd)

1f( nu == 0)
{
34 message "You must ender an ID before selecting
34 ada"
return;
3
e (S L e Rr A ACAACNCRN

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




1.3.4.2 (Continued)

4 append to file (id=nu, part_disk=pd, sav_src=ss)
## replace sets (

## perusd=pr
## )
3

TABLE: file, sets

HJ
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1.3.5
MENU :
FRAME:
USAGE:
FORM:

Students
astudents
QBF-append
astudent

ADD ID AND STUDENT DATA
FOR EACH ID THE STUDENT'S FILES ARE IN
Table is: student

id: name:

advisor: contph:

APPEND #1 (CONTROL F TO ADD, <MENU KEY> TO RETURN) :

—

TABLE =

.....
.....

Field Attributes:
Mandatory - id, name, advisor, contph
id in sets
Repeat values for name, advisor, contph

student
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1.3.6

MENU: Loan

. FRAME: aloan

e USAGE: QBF-append
FORM: aloan

ADD ID AND LOAN DATA FOR EACH ID LOANED
Table is: loan

id: dloan: edr:

'ﬂx loanto: lentph:

i APPEND #1 (CONTROL F TO ADD, <MENU KEY> TO RETURN)

:f Field Attributes: Mandatory - id, dlocan, edr,
° loanto

[ TABLE: loan

-
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1.4

MENU: Update
FRAME update
USAGE user
FORM: update

)
S ﬂ

4 2
Az

by =3

-
»:

SELECT UPDATE

| 355 .F&t‘ x4

errors

backup

L0
»ty

AP
A A A

4

loan

return

Ty
.

exit

B R
a__ 4
R P e

ERRORS BACKUPS LOAN RETURN EXIT:

=

s
s

g o
W S M

PROCEDURE: wupdate.osl

g8,

errors = {callframe errors;}

» backups = {callframe ubackup;}
" loan = {callframe uloan;}
return = {return;}

i exit = {exit;}

| IR

‘&

).

5

S '\"

e

W A

=] PN
[
(@)Y
(0]

-
-
-

LA

L~
5
s

....... -y

e 'I*-rv. ~,.‘\\-'\
~‘2'I- -0}".'!"" 0.0‘:“.‘ .- X A, lc'f\ 0# e’

PR R Rl N NP SeF B RSt RN S LoV i S s o S T P
B At L e C L sy , e s T a T T ',--. SRS

N N Kal A Al XL A

o, ‘.’-"u“' CRA
L B TR
A



W N W PN T TN Ut rTwU NI Y s VT T o T U T rae T e P wilg (oW e W . Tv'Vvv'—r'vv"vT

»

y

R
4 - r‘n;

R

-
-

@

L]

‘.‘:u
ol ol 2o

A A

1.4.1

MENU: Errors
FRAME: error
USAGE: QBF=-update
FORM: errors

P
-
-
b
s

s UPDATE ERRORS
: . Table is: tape

gﬁ' id: err:
e
AL derr:

: !

. ENTER QUERY (<MENU KEY> TO RETURN OR TO RUN):

Field Attributes: Mandatory - id

N2 TABLE: tape

e
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1.4.2

MENU: Backup
FRAME: ubackup
USAGE: QBF-update
FORM: ubackup

S,

-
»

UPDATE BACKUP OR VENDOR DATA
\ Table is: sets

4

. "l ‘l ‘l ‘l ‘l‘. o
P

-

id: dcreate: dretire:

’
S

owner: advisor: contph:

4 &
Il

descr: sequ:

ENTER QUERY (<MENU KEY> TO RETURN OR TO RUN):.

o pn

-
X,

£}

o P

Field Attributes: Mandatory - id i

o TABLE: sets

a1 e
200000

'l
[l

3
N




~ 1.4.3

Yy MENU: Loan

30 FRAME: uloan

e USAGE: QBF-update
FORM: uloan

UPDATE LOAN DATA
Table is: 1loan

'a'. id: edr:

m‘ loanto: lentph:

ENTER QUERY (<MENU KEY> TO RETURN OR TO RUN):

N Field Attributes: Mandatory - id -

k- TABLE: loan
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MENU: Delete
FRAME: tdelete
USAGE: user

FORM: tdelete

DELETE

id:

loan record (return tapes)
backup (retire)

tape (permanently remove)
return

exit

LOAN BACKUP TAPE RETURN EXIT:

PROCEDURE (1): tdelete.osl

loan = {callproc dloanc;]}
backup = {callproc dbackc;}
tape = {callproc dtapec;}
return = {return;}

exit = f{exit;}
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#@t 1.5 (Continued)

N

LENR

ﬁ?i PROCEDURE (2): dloanc.qc
tofd

B dloanc ()

e {
by #%  int nu;

NS ## getform tdelete (nu=id)

hr #4 delete loan where loan.id = nu
v 3

25

o L™t

:HQ TABLE: 1loan

-:

’tg PROCEDURE (3): dbackc.qc
-.,,_‘(:,
M dbacke ()
L {
4 int nu;
. _
- ## getform tdelete (nu=id)

) #4 delete file where file.id = nu
- ## delete sets where sets.id = nu
L 4 delete student where student.id = nu

: ]

k1 |

::{2 TABLE: file, sets, student

s

el PROCEDURE (4): dtapec.qc

L

Ny dtapec()

AN {

G .

i%; ## int nu;

5 ## getform tdelete (nu=id)

N #4 delete file where file.id = nu
‘5% ## delete loan where loan.id = nu

f; ## delete sets where sets.id = nu
Uag #4 delete student where student.id = nu
L ## replace tape (length=0, bpi=0, derr=" ")
i where tape.id = nu
o
!

Lo TAPE file, lcan, sets, student, tape
e
{‘1
N

-%'It‘
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d APPENDIX F
A
- IMPLEMENTATION OF THE COMPUTER SCIENCE DEPARTMENT
;J TAPE LIBRARY SYSTEM
;
"
™Y The tape library system (TLS) application for the Com-
N
;‘f puter Science (CD) Department was created using the 4.2 BSD
"
<
*ﬁ UNIX operating system and the Ingres VMUNIX Version 2.1/15
e
fﬁ: VE.04 DBMS. It was created under the name talibrary c¢s using
N
_' login name crawfordb. It was developed using Ingres Appli-
xﬂﬁ cations by Forms (ABF). An executable image [Ref. 4] has
bl
:%ﬁ been built in the file /work/crawford talibrary.exe topframe.
L .-4'
® It is defined with the symbol cslib.
ol
n}:»j
g A. LOADING
o The current library may be loaded into the tables at this
é: time. Chapters III and IV of this thesis should be read
s
iﬁ{ before loading the library data. Data may be loaded into
P
s each table from a file using the copy command. The Ingres
ﬁf Self Instruction Guide [Ref. 5, p. 8-1] provides a compre-
N
i{ hensive explanation of the procedure. The following comments
e regarding the initial loading of data to file, or directly

via the application will ensure the system operates as
designed.

1. General

P

Ingres reads the value of an upper case letter i

f2rantly than the value of a lcwer case letter.

v . P e~
ISR R

%)




N
ol
f$$ reports are called by value. It is recommended that fields
Bate
E%& be reviewed prior to loading, and where applicable, values be
’ T standardized where validation criteria is not written into
"aS
|;£ ' the application. Computer records may not be duplicated in
iﬁ: the library.
f%' 2. Tables
éi: a. TAPE. All tapes in the library must have at
;ﬁs least an id number and either length or bpi. If both length
: and bpi are null, the application will report the id numkter
'53 as one of a scratch tape.
a2 .
:535 b. SETS. The table SETS fields - owner, software,
‘ﬁv and vendor - are the most vulnerable to inconsistent value
:gg entry.  When a record is loaded into table SETS, a record of
iéz the same id must also be entered in table TAPE. The same id
c
r : should never appear twice within SETS.
;?ﬁ c. FILE. More than one record in table FILE may
- have the same id. If an id is included in TAPE, however, it
. must also be in SETS.
‘iﬁi , d. STUDENT. Student records are kept only for
'3€ students whose files are contained in graduation backup tapes
T created for a graduating class. Aall of the graduated stu-
i; dents files should be recorded on the graduation backup tape.
iﬁ: The 1d numbers refer to the graduation backup tapes on which
;%- thelr files are recorded. An id may appear more than once in
\ fie table STUDENT. All ids in the STUDENT table shoull oe
.:' inciuded 1n %tapgles FILE, CETS, and TAPE.
2
2e%

@
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e. LOAN. An id should not appear more than once 1in
table LOAN. All id(s) in LOAN should appear at least in

table TAPE, and may appear in table SETS and FILE.

B. TABLE STORAGE STRUCTURE
The storage structure of all tables 1is defined as a
"heap". When the current 1library 1s loaded, the storage
structure should be converted to "hash" to accelerate
performance of queries. This may be done by the following
procedure. (3UNIX,*Ingres)
$ingres talibrary -
*modify <tablename> to hash
The Ingres User's Guide [Ref. 5] and the Ingres Reference
Manual [Ref. 4] provide further information on the structure

and procedure.

C. ACCESS

Only the librarians should have access to the library.
To provide access, the library symbol "c¢slib" (no quotes)
must be defined in the login files cf each of the likrarians.
When the librarian retrieves a printed report from the 1li-
brary, it is written to their UNIX work spaces. Therefore
the librarians need work spacecs large enough to store all
reports defined in the application. Reports are described in
Chapter 1V, Section G. Dccumentation regarding the provision

of acceszs to users is 1in Applications Ly Forms (Fef, 4.

v

-31.
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APPENDIX G
TUTORIAL:

OPERATICN OF THE COMPUTER SCIENCE DEPARTMENT
TAPE LIBRARY SYSTEM (TLS)

TABLE OF CONTENTS
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This Appendix describes the operation of the TLS. Before
using the TLS, librarians must read Chapter 1I1I, Section B,
Specification Data Dictionary; Chapter 1V, Section B, Tables
and Views; and Section C, Design Data Dictionary, of the
thesis 1in order to understand the tables, data fields, and
codes used in the application. Thorough descriptions and
illustrations of the frames, forms, procedures, and reports
are provided in Chapter 1V, Section E, Frames; and Section G,
Frames Definition. These should be referred to by frame
number. Numbers are provided below.

This tutorial is in three parts. The figst part de-
scribes the types of forms used in the library and their use.
The second part describes the application and which tasks or
functions the various frames perform. The third part de-
scribes procédures for the database administrator to maintain
the library.

The TLS 1is a frame-based application. Each frame has a
form and/or report and a procedure associated with it. The
librarian communicates with the application by the use cf
forms. The application responds to the user by the use of
forms and reports.

The user may perform the functions of add, update, delete
and retrieve., Data input 1s standardized and controlled
through validation criteria. Operations are selected throuch

“he use of menus., The structure of the likrarvy and £c

~ e

0

[
d

Tatch the functilons the librarian performs.
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A, FORMS
There are six types of forms associated with frames 1in
the library:
(1) Menu,
(2) Parameter Entry for Reports,
(3) Run Report Forms,
(4) Append,
(5) QBF-update, and
(6) Delete.

Each form has an operations menu at the bottom starting
at the left hand corner. Many of the operation menus include
the operations RETURN and/or EXIT. By selecting RETURN, the
form of the previous frame will be displayed. EXIT will

terminate the application and return to UNIX. To execute an

operation, the user must enter a unique letter, or set of

letters, which represent the operation to the right of the

menu. For example, if the command menu is:

SCRATCH STUD RETURN EXIT:

enter sc to select SCRATCH or enter r to select RETURN.

Depress <ESC> to execute the operation. Operations are exe-
cuted on all forms by wusing this procedure. The term
"select"™ hereafter will be defined to mean "type" the repre-
sentative command symbol, then depress <ESC>.

When using forms which include fields for data input, the
cursor must be moved from field to field. It will move to
the next field automatically if the number of <characters or

irnt2gers of the wvalue enter=d fills th2 fi=zld. If it do=s

e B A L

" . ¢
e e T




not, however, the cursor can be moved to the next field by
depressing the TAB key. To move it back to the previous
field, depress control P.

l. Menu Forms

Menu forms provide movement to other frames. They
contain the list of other frames on the upper portion and a
matching list on the command menu line. A menu form is shown

in Figure 11.

SELECT FUNCTION

t query/report (terminal)
p query/report (printer
add

update

delete

exit

T P ADL UPDATE DELETE EXIT:

O

™)
"
3

Figure 11. Mernu
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When the menu form is displayed, the <cursor will
always appear to the right of the operations menu. To move
to another frame, select the frame desired. The new form
will be displayed.

Frames 1, 1.1, 1.1.6, 1.2, 1.2.6, 1.2.8, 1.3, 1.3.3,
1.3.4, and 1.4 display menu forms.

2. Parameter Entry (for reports) Forms

Parameter Entry Forms call repnrts based o1 values
or ranges entered by the user. The forms contain fields in
the upper portion and a command menu at the bottom. A para-

meter entry form is shown in Figure 12.

ENTER PARAMETERS FOR PERIODIC BACKUP REPCORT
Table is: vpe

type: system:
min_dcreate: max_dcreate:
part disk: sav_src:

HELP REPORT RETURN:

Figure 12. Parameter Entry Form
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iﬁ_ "Range" fields always include the prefix min_ or
25 .
oA max_. Those that do not are "value" fields. Input to value
- fields is mandatory. If a report is desired of all values of
,ﬁj the value field, an "*" may be entered. Only the max_ range
"‘ field 1is mandatory. If all range values are desired, do not
ij enter a value in the min_ range field and enter the largest
L
Lo value allowed in the max range field. Parameter Entry Forms
i@ always include the operations HELP, REPORT, and END. HELP
o
will provide assistance to the wuser, REPORT will run the
g5
:}5 report, and END returns to the previous frame. When a Par-
i ;(:: -
3@% ameter Entry Form is first displayed, the cursor is always on
Do
® the first field.
’ig HELP may be selected at any time during parameter
N\,
jﬁi entry. The form will be redisplayed intact after HELP has
[ - .
. been obtained. Select REPORT to run the report after ranges
y:: and values have been entered. Select END to return to the
W
"ﬂi previous frame without running the report.
,‘,\
7. A
< Frames 1.1.1, 1.1.,2, 1.1.3, 1.1.4, 1.1.5, 1.1.6.2,
’;ij 1.12.7, 1.2.1, 1.2.2, 1.2.3, 1.2.4, 1.2.5, 1.2.6.2, and 1.2.7,
Gy ,
M}. display Parameter Entry Forms.
. 3. PRun Report Forms
Vo
x;
§§ Run Report Forms are wused to run reports. Ne
2,
;vﬁ selection of values 1is available to the user. A Run Report
Lo
LD . . . . .
e Form 1g shown 1in Figure 12,
}
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outputs to file: plnscratch

HELP REPORT RETURN:

Figure 13. Run Report Form

The upper portion is either blank or displays a line inform-

ing the user to which file the report will be written. The

command menu line is the same as report parameter entry

forms.

Frames 1.1.6.1, 1.2.6.1, 1.2.8.1, 1.2.8.2, 1.2.8.3,

1.2.8.4, and 1.2.8.5 display Run Report Forms.

4. Append Forms

Append forms allow the user to append new records to

the 1library.

data entry and a command menu line at the kottcm.

They display fields on the upper portion for

Append  is

simple; there are three variations of Append Forms.

a. The first type of Append Form provides prograrred
& b ps

id assiynment, and is shown in Figure 14,

This type of form 1s asscciated with a procedure

which autcmatically assigns an id numker and perhaps ancther

<
o
-
o
T
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to the form. The fields which are auvteratically an-
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ADD SCRATCH TAPES
Table is: tape

ig: length: bpi:

select id; enter data, add

ID ADD RETURN:

Figure 14. Append Form (Programmed id Assignment)

on the first field in which data may be entered when the form
is initially displayed. Before entering new data, the id
numper must be assigned. The command line at the bottom dis-
plays operations ID, ADD, and RETURN.

To get an id assigned, first move the curscr to
the command line by depressing <ESC>, then enter 1 RETURMN.
An 1d and perhaps other data will be assigned. Relevant

notes regarding the labelling of cabinet spaces and/or tarecs

i

/\
M

will be displayed next to the command line for twc secon
If the display says OLD ID, it means the cabinet space hras
ceen previously labelled, and the space is empty. Therefore

only the tare need pe labelled. 1If the display states IIW
ID, no spaces were empty and a new id has been added to the
ilbrary. Both the space and the tape must be labelled.

ALYer tihe 1d 13 obrtaired, the curseor will a-~cely
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#”Q data, move the cursor to the command menu line and select
h“"
LT ,
%r - ADD. After the append has been completed the form will be
‘ \-
redisplayed. All fields will contain the old values except
o id. A new record may be entered which has all the same
.:3 values, except id, by simply selecting 1D, then ADD, or a new
Ak,
F) record may be entered by selecting ID and typing over the
o displayed wvalues, then select ADD. When all new records
-
-G have been added, select RETURN to display the previous frame.
"
LA A
‘ Frames which display programmed id assignment
o forms are 1.3.1 and 1.3.2.
7 ;
(;{ b. Another type of append frame is the programmed
20
° append, shown in Figure 15.
A\,
{1
*'l
2
' 'ﬁ..
B L%
. ADD FILE PATH TO OLD PARTIAL INDIVIDUAL
s Tables are: file and sets
5:%
b id: part disk: sav_src:
W - -
;) perusd:
i |
-g: enter data and select add |
N \
1 |
L ] ADD RETURN EXIT:
i l
2
o
P
h“‘l
:? Figure 15. Append Form (Programmed Append)
o
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In the wupper portion, the form displays fields
into which data may be entered. It displays the command
menu ADD, RETURN, and EXIT at the bottom. When the form is
initially displayed, the cursor will always appear on ié. To
add new records, simply enter new data and select ADD.

Frame 1.3.4.2 displays a programmed append form.

C. The third type of append form is a ¢BF-append.

The initial display of a QBF-append form is shown below in

Figure 16.
ADD ID AND LOAN DATA FOR EACH ID LOANED
Table is: loan
id: cdloan: edr:
loanto: lcntph:
APPEND #1 (CONTROL F TO ADD, <MENU KEY> TO RETURN)

Figure 16. CBF-append Form

To add data, fill 1in all the data fields g:i:z-
played in the upper portion and depress contrel F; the curscr
Joes not need to be on the command menu line. After tihe new

record has been entered the following form (Figure 17} will

n

e 4i

N

- 1
=played,
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ADD ID AND LOAN DATA FOR EACH ID LOANED
Table is: loan

P

‘B

e __f“f?ﬁ;f‘
L R

id: dloan: edr:

loanto: lentph:

APPEND #2 (CONTRCL F TO ADD, <MENU KEY> TO RETURN)

o -

Figure 17. QBF-append Form

E;% In some forms, some of the fields will retain the
?:\ previous values. If the previous value is not displayed, it
i{ﬁ may be recalled by putting the cursor in the field and
Eg cdepressing control a. This will be especially helpful if you
S

3V* cannot remember the number of the last id entered. To add

another record, simply change the appropriate wvalues and

enter control f. If you do not desire to add more records,

i
S

depress the menu key <ESC> and the form shown 1in Figure 18

-

-.:-

will be displayed.

2

Ay HELP provides information regarding ¢BF. ALD
1og
. »
o\ . . . - . .
gl allows you to continue adding datea. If ENC is selec*ted, the
previous form will be displayved. Frames which display {Br-
A
k. append forms are 1.3.3.1, 1.3.3.2, 1.3.4.1, 1.3.5, and 1.2.5.
More detailed information regarding (¢BF-append frames is oro=-
Ll
Y vided 1n the Ingres (BY Users Guide [Ref. €].
:"‘:-
-‘\-"‘
\‘,
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ADD ID AND LOAN DATA FOR EACH ID LOANED
. Table is: 1loan

\ﬁf id: dloan: edr:

¥
' % loanto: lentph:

HELP ADD END:

Figure 18, (CBF-append Form

<o 5. Update Forms

L&: Update forms are used to change values o0of records
s previously entered in the library. The update function con-
v sists of two states, the QUERY state and the GO state. While
o in the QUERY state, you may specify a query.by filling in the
O form with the values of the records you are searching for.
i} After filling in this form, QBF enters the GO state, re-
trieves the row(s) you asked for, and allows vou to upiate
Ry 2ach row, one by one. The changes are stored in a temporar:
suffer, as you move from row to row. After changirg all *+io
o rcws, you can write out the buffer conteiring the changes *tc
;1 the takcle. After you update the tacle, you are returned to
o tine  QUERY state to execute a new gquery. You can leave tre
8 LUEFY ¢y GU states at any time, elther to  emecute arasrtiar
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QBF-update frames display the form shown in Figure 19

when selected.

UPDATE LOAN DATA
Table is: 1loan

id: edr:

loanto: lcntph:

ENTER QUERY (<MENU KEY> TC RETURN OR TO RUN):

Figure 19. Update Form (Query State)

This is the QUERY state. Fill in the value or values
of the records you wish to retrieve. For the TLS, you will
usually call records for update by id. You may use compari-

son operators when specifying a query. These are:

> greater tnan >= greater than or egual to
< less than <= less then or equal to
= equal to !'= nct equal to

wnnile 1n  the QUERY state, CBF does not check fislds o mare
sure they contain valid data. This is docne when yvou enter
the C¢G state to run the query.

Tre CUERY state has a menu for runnirg cusries roa-
P ’

. ey ' - e = P . -y - : —~ T v - - e —
rronay Dreom o tae rnction, restartono e e an =




help. To <call the menu, depress the <ESC)> key. The menu

appears at the bottom of the screen.
HELP QUERY GO END <command>

You may call the menu at any time; it does not affect
your data. If the menu was accidently called, depress RETURN
to return to your form. To exit UPDATE, select the END com=
mand and you will be returned to the previous frame. If vou
select QUERY, QBF clears all the fields on your form sc that
you can enter a new query. All data on the old form is lost.
If you select GO the query is run. CBF enters the GC state.
CBF will now display the following form (Figure 20) with the
values of tne record(s) you requested. You can now edit the
rows you have just asked for by typing the new data over the

old.

UPDATE LOAN DATA
Table is: loan

ids:s 1 edr: @/28/¢5

! lcanto: crawford lentin: €327

fYPE IN NEW DATA (<EGC> TC RETURN, CCNTROL-F FOR NEVNT 2CW)




If no rows which satisfy the query are found, QBF
displays the message - NO ROWS FOUND - and returns to the
QUERY state so you may enter a new query.

If you wish to go to the next row specified by your
query, depress the control F key. If no rows are left, NO
MORE ROWS LEFT IN QUERY, is displayed.

At this point you have three options: (1) write your
changes to the table; (2) start a new query; or (2) exit
UPDATE, using the GO state menu.

Your changes are stored in a buffer each time ycu
depress the control £ key. These changes do Aot change the
table in the library until you issue the WRITE command in the
GO state menu.

To enter the GO state, depress the <ESC> kev. The
following menu will be disvlayed: HELP QUERY WPRITE CELETE
END. You may call this menu at any time. It does not affect

your data. To exit without writing your changes, select ENL.

Ycu will Dbe returned to the previous frame. 1If ycu want to
cenin your query again, select CUERY. The changes made will
re erased from the buffer and the CUERY form will te dizgla-
~ne DELETE key deletes the current vrow displajyed on  =is

zcr=en., There 1s no reascn tco use rihilis Key In the ligrart:.

T> write the changes vou nave mace -0 thne rowis

I
~

celzct *he WFITE operation. Tf vou have mode charces to Sar o
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i;ﬁ is displayed: DO YOU WANT TO LEAVE UPDATE WITHOUT WRITING
CHANGES? Enter y for yes and n for no.

Further information about UPDATE is provided in the
-ﬂ;. Ingres QBF User's Guide [Ref. 6]. QBF UPDATE frames are
5508 1.4.1, 1.4.2, and 1.4.3.

) 6. Delete Form

- The Delete Form (Figure 21), 1is wused to delete

oo
E‘f records.
h

!
)
3
&?i DELETE

}#é id:

25 loan record (return tapes)
backup (retire)

tape (permanently remove)
return

exit

|
4
'_'

RIS
NENRR s«

LCaMN BACKUP TAPE RETURN EXIT

e

or
»

-.:" ‘
"l ')

e

. ¢
)

Figure 21. Delete Form
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The command menu repeats the operations listed on the
upper portion. Additionally, RETURN calls the previous
frame; EXIT exits the application.

To use the delete frame, enter the id number of the
tape on which the delete operation is to be performed. Move
the <cursor to the command menu and select the delete oper-
ation desired. The delete occurs immediately.

Frame 1.5 displays a delete form.

B. THE TLS APPLICATION

Each of the librarians has been granted atcess to the
library. It may be called from UNIX by entering (% is the
UNIX prompt): % cslib

The first TLS frame will display a form on the screen.
The name of the frame is Topframe and is number 1 in Apgendix
D. Topframe is the main menu of the applicaticn. It disgplays
the major operations performed in the library:

(1) TQuery/Report - print a report to the terminal

(2) PQuery/Report - print a report to the librarian’'s UNI¥
workspace.

(2) Add - add new records
(4) Update - correct incorrect values
(%) Delete - delete records

133




BLES

e e s
RRAR

AR AN

i

......

1. TQuery/Report (l.1)

I1f TQuery/Report is selected, a choice of the follow-
1ng reports is displayed on the terminal:
o Scratch (1.1.1) - for scratch tapes available. .
o Periodic (1.1.2) - for aperiodic backups stored in the
library (daily backup (db), weekly backup (wb), monthly
backup (mb), or graduation backup (gb). '
o Individual (1.1.3) - backups belonging to individual
staff (is), faculty (if), or students (iu) (before they
graduate).

o Vendor (l1.1.4) - vendor (v) tapes, no matter to whom
they belong.

o Student (1.1.5) - graduated students and the tapes on
which their accounts are logged.

o Loaned (1.1.6) - a choice of Loaned Scratch Tapes
(1.1.6.1) or Loaned Backup or Vendor Tapes (l1.1.6.2)
(Date to Retire (1.1.7) tapes by retirement date).

2. PQuery/Report (1.1.2)

If PQuery/Report 1is selected, a choice of the same
reports as in TQuery/Report, and one additional report is
displayed. The additional report frame available is DUMP.

o Dump (1.2.8) - Dump provides a choice of five reports.
They are each a "dump" of one of the five tables: Tape
(1.2.8.1), Sets (1.2.8.2), File (1.2.8.3), Student
(1.2.8.4), and Loan (1.2.8.5). They contain all of the
fields in the tables and are sorted by id number.

The reports selected by the PQuery/Report frame will
be written to your UNIX workspace file. The name of the file

is displayed on the terminal. The file may then be printed

by using UNIX.

194




3. Add (1.3)

B S

;.E Add should be selected whenever you desire to add any
>

Y new records to the library. Add provides a choice of adding

s*’ the following:

s;‘ o Scratch (1.3.1) - to add new scratch tapes

Y o Vendor (1.3.2) - to add vendor tapes

x& o) Backup (1.3.3) - to be used when a backup has been read

:xi to a scratch tape. Backup provides a choice to add:

k:- - Periodic backups (1.3.3.1) (type db, wb, mb, gb) or

& - Individual backups (1.3.3.2) (type is, if, iu)

x@ o Files (1.3.4) - is to be used to record the file paths

which have been read to each tape. A choice of situ-

XX

0 ations is provided:

o

;}Q - New Backup or Vendor (1.3.4.1) - This frame will be
o used to add file paths at all times except the

" following

\ ’l_'_.

32 - 014 partial Individual (1.3.4.2) - This frame will

be used only when an individual has requested a

Y file path be read to tape and the librarian selects
N

one of the individual's old partially used tapes to
perform the read. The new file path should be
recorded using the id of the old tape.

x

P >
£

o
T,

9 4. Update (1.4)

‘. :L‘

{yﬁ Update should be selected whenever you desire to
ﬁf‘ change values which have been previously entered in the
<< library. Update provides three choices for the changes:

4

;}: o} Errors (l1.4.1) - After a tape is read or written, the
;\ utility may indicate that the number of tape errors is
O different than those recorded in the library. Use

— Errors to update the number of errors and the date the
.NZ new errors are entered.
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o Backup (1.4.2) =- Backup enables updates to the follow-
ing fields concerning backup or vendor tape records:

dcreate, dretire, owner, advisor, contph, descr, sequ.

o} Locan (1.4.3) - Loan allows you to change fields edr,
loanto, and lcntph.

5. Delete (1.5) - Delete is the only frame which should
be used to delete records from the library. The operations

available are:

o Loan - Use when a loaned tape is returned. This oper-
ation deletes the record of the loan.

o) Backup - Use when a backup tape is retired or erased,
but the tape is retained to be used as a scratch. All
records of the backup are deleted from the library.

The data regarding the physical characteristics and
condition of the tape are retained. The tape keeps its
id number, and must be left in its cabinet space.

o} Tape - When a tape is permanently disposed. All re-
cords of the tape are deleted from the library. Only
the id number of the cabinet space is retained and the
TLS will define the id number as an empty slot. The
tape must be removed from the cabinet space, and the id
number must be removed from the tape. The cabinet
space retains the id number.

C. MAINTENANCE PROCEDURES-

As discussed in Chapter IV, Section J, the database ad-
ministrator will be required to perform tasks tc maintain
peak performance, integrity, and the security of the data-

base. The following is recommended.
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€
$ 1. Peak Performance
: On a monthly basis, run a system modification on each
-A table in the database. This may be done by entering the
S following at the UNIX operating system level (% UNIX):

; $ sysmod talibrary

M $ sysmod talibrary tape sets file student loan
f 2. Integrity
k. Only the librarians should be granted permits to
EL
:” affect the TLS tables. Destroy and define permits to tables
B as personnel are relieved of their librarian duties and new
E personnel are assigned. The procedure for - granting and
:: destroying permits is provided in Appendix F, Section D.

: 3. Security

:é Only 1librarians should have access to the library.
? Access is made available by defining the TLS login symbol 1in
i the login files of new librarians. The login sign should be
El deleted from the login files of personnel relieved of librar-
;ﬁ ian duties. The procedure for providing and denying access
;: is discussed in Appendix F, Section C.
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