
BACK·UP PROCEDU RIES 

As computer systems become more complex, back-up procedures are becoming more 
essential. When a total equipment configuration includes disc, back-up procedures are 
required for two major reasons: 

1. If a file is destroyed or becomes inaccessible, it must be reconstructed to be 
reprocessed. 

2. The des tructive update characteristic is inherent in disc devices. Destructive upda te 
means that, when information is written to the disc, those locations within a sector 
which do not receive data are cleared to binary zero. Thus, when records are updated, 
the previous information is destroyed. 

In either case, the user must establish back-up procedures to preserve information. These 
procedures must be fully planned, checked out, documented, and readily available to all 
personnel who are responsible for computer room operations. To provide better control, 
one person should have the responsibility for implementing and maintaining the back-up 
procedures. Some of the mo'st common back-up procedures are described below. 

Reta i n ing Sou rce Documents 

Source documents should be retained as long as it is feasible (that is, while storage space 
is available) or necessary (as required for tax information and internal accounting). The 
retention time of the source document will vary from application to application. 

Dumping 

All files should be dumped periodically to another disc, or to tape, card, or printer. Generally, 
it is most practical to produce the file dump as a byproduct of reports generated on a periodic 
basis. At firs t glance, it would seem that a daily dump would simplify rebuilding the file. 
That is to say, yesterday's file can be loaded and today's input reprocessed in case of 
equipment failure or of an inadvertent file overwrite. This method is, in fact, the solution 
with small files. However, as the size of the files increases, daily dumping becomes less 
practical in terms of time and volume. 

J ou rna lin g 

If it is not practical to reprocess all transactions that occur between dumps, a journaling 
method of back-up should be used, to permit faster retrieval and reprocessing. J ournaling 
uses magnetic tape for back-up (see Figure 5-3) and is therefore only possible when the 
total system configuration includes magnetic tapes. 

Journaling is accomplished as follows: The first time' a record is written to a disc it is 
also written, or journaled, to tape. Subsequen tly, records are journaled before and after 
modification. As each record is j ournaled to rna gnetic tape, additional information is 
written with the record to facilitate future retrieval. The journal information for each 
record must include the magnetic tape file and record number, the date, the type of file 
a.nd its name, and the address of the record on disc. The journal tape can be considered 
a chronicle of activity related to the file. 

When the journaling technique is used, programming changes which affect the file have no 
effect on the reliability of the back-up data produced. If the data must be recreated, it can 
be reprocessed completely or reinstated at the last entry related to the file. 

103 



104 

DATA 
RECORD 

Figure 5-3. Journaling Approach to File Back-Up 

Mirror-Image Recording 

This technique requires duplicate recording of all records as they are written to disc. This 
can be accomplished in several ways. One way is to logically divide the disc into two 
equal sections. When a record is written to disc, it is written to both sections, in the 
same relative position. Another method is alternate track recording; that is, a record 
written on Track 0 is also written on Track 2. A third method requires a duplicate disc 
to record all data. 

Mirror-image recording is extremely relia ble, but it is costly in terms of time and storage. 
Moreover, if the disc becomes inopera ti ve, the informa tion is inaccessible. 

Grandfather-Father-Son Approach 

Another back-up procedure is the gran dfa ther-fa ther-son approach, illustrated in Figure 
5-4. In this method, duplicate recording is not required. Instead, two previous generations 
of a file are kept as back-up to the current file. When a master disc file is updated, the 
new mas ter file is called the (( son," the mas ter used as input is the" father," and the 
previous mas ter, wh ich created the" father" file, is the" grandfather." The grandfa ther 
file is held until the son file h.3.s gone through another processing cycle and has, in turn, 
become a father file. Thus, if information on the son disc is destroyed, the father or grand­
father disc is available for reprocessing. 
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Figure 5-4. Grandfather-Father-Son Method of File Bock-Up. 

RESTART PROCEDU RES 

It is sometimes advantageous to restart processing without returning to the beginning of 
a run. To permit this, a series of checkpoints must be established which will preserve 
at se lected intervals, the contents of main storage, of se lected registers, and of indica tors. 
In other words, those items which will permit the most efficient restart capabilities must 
be saved. 

Because of the destructive nature of disc devices, other considerations must be taken 
into account to enable restart after failure. Main storage must be reloaded, registers must 
be reestablished, and previously described back-up procedures must be used to restore the 
file. 
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B. SUPPLIES 

INTRODUCTION 

Besides the hardware and soLware, other rna terials required for efficient operation of the 
Data Processing Department fall into three categories: 

1. Vital Supplies 
These supplies are indispensable to the operation of the UNIVAC 9200/9300 Disc System. 
Included in this group are tabulating cards, discs, tapes, printer forms, carriage control 
tape, and other items which a re directly rela ted to the input or outpu t of the Da ta P ro­
cessing Department. 

2. Furnishings and Handling Supplies 
This cate gory includes desks, tables, chairs, card files, cabinets and containers, 
bookcases for manuals, mo'Va ble carts, and other storage facilities. 

3. Miscellaneous Supplies 
Included in this group would be items such as rubber stamps, buck slips, stationery and 
coding paper, templates, and other incidental office supplies. Report binders and log 
book are also necessary items. A large chalkboard is extremely helpful for group 
discussi ons or on-the-prem ises trainin g. 

While items of all three categ<:>ries are essential to a well organized Data Processing 
Department, it would be difficult to advise on the amount of furniture or general office 
supplies needed. In installations converting from card or tape oriented systems to a 
direct access system, there will be little change. Section 6 therefore deals exclusively 
with those items vital to the operation of the equipment. 



ORDERING 

Supplies should be ordered far enough in advance of the system conversion to allow as 
smooth a transition as possible. The "vital" supplies must be given the highest priority. 
Knowledge of the usual quantities consumed in daily processing and of the delivery lead 
times involved, and use of a high quality product with establishment of an emergency 
stock, will substantially reduce or totally eliminate potential problems. 

Supplies stock should be- higher than normal during the conversion period to compensate 
for increased consumption due to program testing runs and to possible reruns caused by 
inexperience. 

To minimize storage space req uirem en ts and assure fresh stock, it is usually most prac­
tical to replenish cards, forms, and ribbons on a relatively short-term, possibly monthly, 
basis. Often supplies can be ordered in bulk and scheduled for automatic delivery on a 
cyclical basis. An added benefit of this arrangement is that many vendors offer quantity 
discounts. If automa tic deli very is planned, however, seasonal trends m:ust be considered; 
the quantity delivered in each period must reflect the expected usage during that period. 

Many supply vendors offer usage and inventory control systems to their customers. Use 
of these form alized and tes ted records wi 11 simplify the mainten ance and control of 
supplies. 

PUNCHED CARDS 

Card Storage 

The card storage area should be as near the Data Processing Department as possible so 
cards are easily accessible. The storage area temperature should be between 70 0 and 
75 0 F, the humidity level between 40 and 60%. Ideally, temperature and humidity levels 
should be identical in the stora ge a rea and the da ta process ing rooms. If they are not, the 
cards should be stored in the data processing room for three days before use. 

Cards may be stored in the shipping cartons before use. These should be kept on steel 
shelving whenever _possible; they should never be put against an outside wall or directly 
on a concrete floor since this invites moisture and warping problems. Further, they should 
not be stacked more than three high nor stacked on their sides. To inhibit warping, cards 
should be removed from partially filled 2000-card boxes and stored in trays under pressure. 

Control of Card Stock 

Every card type (both by number and color) should be effectively controlled to avoid 
shortages or excesses and to make optimum use of the available storage space. 

Usage records should be maintained and reviewed. Where indicated, adjustments should 
be made to any automatic replenishment procedure. The usage record should show normal 
lead time for each card type and should note variations caused by optional features such 
as multicolored stock, prepunching, or any other unique consideration which might affect 
delivery time. 

When new card formats are ordered, sufficient lead time should be allowed so that proof 
copies can be checked thoroughly by the people responsible for the original design. 
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Specia I Ca rd Types 

Color Coded Cards 

Color coding of cards provides the advantage of easy recognition; the type or purpose of 
the card can be seen at a glance and a misfiled card is conspicuous by its dissimilar 
color. However, colored stock is more expensive than natural stock and its use must be 
jus tifia ble by the resultant increase in efficiency. 

Multipurpose Cards 

Use of multipurpose cards (cards with several differen t sets of fie ld headings) is recom­
mended, since it will simplify inventory management. It may also result in savings, since 
large orders can be placed on which quan tity discounts may apply. 

FORMS 

Stock Forms 

Blank stock in single or multiple parts is necessary in every installation. Its use in as 
many applications as possible will redu ce the number of different forms to be stocked 
as well as the time loss caused by frequent changing of forms in the printer. Generally, 
blank stock should be used for most in-house reports and for all program testing. Since 
stock forms are shelf items for most suppliers, they have minimal lead times. 

Stock Imprints 

These forms utilize the standard sizes of stock paper, but are designed so that headings 
and drop lines can be imprin ted with minimal cos t. The lead time for forms of this type is 
usually longer than for blank stock but shorter than for custom forms. 

Custom Forms 

These forms require the most careful attention, since they invariably reach the hands of 
management or customers, or both. They are usually multicolored and multicopy. The 
custom form is generally designed by the systems analyst who, at the time of application 
development, investigated the uses of the form. Most form suppliers are happy to assist 
in forms design; their representa ti ves are professionals whose advice on factors such as 
color, weight, and shading should be carefully considered. The forms supplier can often 
provide samples of forms serving the same purpose in other installations; these may be 
helpful in both forms design and systems design. 

The forms supplier should be advised of the computer system on which the forms will be 
used, to ensure that the methods employed to hold multipart forms together, the carbon 
quality, and the paper weight are within the tolerances of the system. 

If transition is being made from a printing device whose characters are not ten-to-the-inch, 
mos t of the installation's cus tom forms w ill require redesign. Plans should be made to 
have the inventory of old forms at minimum level at the time of cutover. 

Proof copies of all new forms should be thoroughly reviewed. Some items which require 
particular attention are size of co lumns, vertical and horizon tal spacin g, drop lines, and 
all headings. If corrections are extensive, another proof should be made. Although most 
forms suppliers give a cost reduction for large orders, it is advisable to sacrifice this 
savings on the initial order to protect against oversupply of a form containing an unfore­
seen problem. 



DISC CARTRIDGES 

The UNIVAC 8410 DAS uses disc cartridges manufactured by Univac. In ordering the initial 
supply of discs, the i~stallation manager can estimate the number needed by considering the 
file sizes, number of files, number of an tecedent copies maintained for security, and adding 
a sufficient number of discs for programmer use. If the system is fully disc-oriented, systems 
discs must also be provided. If the system configuration also contains tape, fewer discs 
will be required because back-up copies of discs can be· kept on tape. Historically, ma ture 
disc installaUons have averaged about ten discs for each disc drive; five discs per drive 
would be a reasonable initial supply if an average rather than a calculated quantity is to 
be ordered. 

The disc cartridge may be stored vertically or horizontally, although vertical storage is 
recommended. 

MAGNETIC TAPE 

Magnetic tape has been the most common bulk storage device since the advent of the first 
commercial computer, the UNIVAC I in 1951. Since that time there have been many changes 
in tape recording devices and in the tape itself. The improvement of recording techniques 
and the a bility of today's computers to process more data in less time have placed increased 
emphasis on the quality and care of tape. 

Ordering Tape 

The tape selected must, of course, be of good quality. Its rated recording density should 
be equal to or greater than the density at which recording will take place. Tape length is 
commonly 2400 feet, but reels of different length may be ordered depending on the size of 
the files to be processed and the flexibility desired in the installation. 

An adequate supply of tape should be ordered to meet normal usage and program testing, and 
provide safe levels of retention. A good working formula is: three working tapes per tape 
drive, plus three tapes per file, plus a minimum of three systems tapes. Although the actual 
number of tapes required will vary with each installation, this formula will give a reasonable 
estimate for the initial tape order. 

Care of Tape 

The maJor considerations in the storage and handling of magnetic tape are as follows: 

On arrival: 
1. Report visual damage to carrier. 
2. Look for stacking of cartons more than five high. 
3. Open sample cartons to find any hidden damage. 
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Storage' 
1. Store cartons with reels verti.cal. 
2. Store tape in the plastic con tainers in which reels were shipped from vendor. If wrap·· 

around rings are used, choose a design that does not spread the reel flanges or crimp 
the tape. 

3. Maintain 60 0 to 80 0 F temperature and 40% to 60% relative humidity in the storage area. 
4. Keep tape away from radiators and open windows. 
5. Log the da te received. 
6. For tape stored over six months, rewind before use. 
7. Keep tape away from fluorescent lights, power transformers, and telephones. 

Handling 
1. Handle tape (to repair, for example) only in a clean area. Otherwise, dust or other 

contaminants may adhere to the tape. 
2. Handle reels by the hubs to avoid deformation of the reel sides. 
3. Handle tape only with clean hands or white gloves. 

Cleaning 
1. A gain, handle tape only with clean hands or white gloves. 
2. Use a high quality magnetic tape cleaner on a clean cloth. 
3. Don't use residue-producin g cleansers such as ca rbon tetrachloride. 

Use 

1. If a tape-induced error occurs, check the tape for pin holes, dents, stretch, excess 
oxide, or foreign particles. 

2. Check the read/write head, capstan, and tape path for dirt accumulation. 
3. Check the tape wipers. 
4. Don't touch head with fingers, scrape oxide with fingernail, or hold finger or any other 

object against moving tape. 
5. Observe "N 0 Smoking" and "N 0 Ea tin g" rules in computer room. 

RIB BONS 

An adequate supply of printer ribbons should be maintained. As for most other supplies, 
the number of ribbons needed will depend on the amount of use and the lead time involved. 
The life expectancy of a ribbon is usually determined by the number of lines printed in 
the installation in a given time. As a general rule, the supply should never go below 
three ribbons. 



7. SITE PREPARATION 

IN TRO DU CTION 

An important, and too often neglected, aspect of installing data processing equipment is 
the preparation of the site. Certain requirements concerned with the physical installation 
of the equipment are mandatory, and must be fulfilled prior to equipment delivery. For a 
detailed description of these requirements, which pertain to such factors as power, 
cooling, component arrangement, and floor loading, refer to UNIVAC 9200/9300 Systems 
Installation Planning Specifica tions (MH-1185). 

Other requirements, although not absolutely essential, are equally important in achieving 
a productive and trouble-free operation. These factors dealing with design of the environ­
ment for equipment, personnel, and storage are the subject of Section 7. 

EQUIPMENT ENVIRONMENT 

Temperature and Humidity Control 

Since improper air conditioning is one of the primary causes of equipment failure, proper 
temperature and humidity control is probably the most critical aspect of site preparation. 

For optimum performance, the equipment room should be kept at a 'humidity level of 40 to 
60% and a temperature of 70 0 to 75 0 F. These ranges should be maintained 24 hours a day. 
Installation of a separate cooling system in the equipment room is recommended to avoid 
the expense of opera tiug a centra 1 air conditioner during nonworking hours. Use of a 
tempera ture and humidity recording ins trument, capable of continuous recordin g for at leas t 
seven 24-hour periods, is a valuable help in sensing impending trouble. 

Dust Control 

Equally important in obtaining optimum equipment performance is a dust-free environment. 
Dust is detrimental to magnetic recording devices and to photo-cell sensing; when allowed 
to accumulate in the system's built-in filters, it can impede cooling air flow. Floor wax 
should be used lightly, if at all. Daily damp mopping of the computer area is recommended. 

Power Considerations 

It is important that power lines feeding the data processing equipment be isolated from 
large cycling loads, such as those from air-conditioning units, El"rc welders, or large elec­
tric motors. The power line should be checked with voltage recorders for a period of one 
week. If stable electric power cannot be guaranteed, it is highly desirable to provide the 
equipment room with its own motor-genera tor power supply or voltage regulator. 

Parallel Equipment Usage 

If both old and new equipment will operate during cutover using the same site and power 
supply, additional air co nditioning a nd electrical power may be required. 
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FIRE AND SMOKE PROTECTIOt~ 

J.<'ire fighting equipment for the delta processing area must be chosen carefully, because 
some devices use materials which are harmful to the data media or to the processing 
system. Carbon dioxide is considered safe for use. Overhead water spri~klers, however, 
are not recommended. 

Protection of the library from fire and smoke is also an important consideration, as the 
reliability of rna gnetic recording is reduced by atmospheric impurities. For this reason, 
smoking should be prohibited in the vicinity of system equipment or tape files. Good 
fire preven tion practices should be followed, su ch as emptying waste receptacles regularly, 
preventing the accumulation of used forms and cards, and storing supplies in metal cabinets. 

EQUIPMENT LAYOUT 

Layout Cons iderations 

In arranging the equipment, primary consideration should be given to the operation of the 
installation. High operator efficiency depends on good equipment placement, ample table 
space, and proper storage of cards, magnetic tapes, and discs. 

The installation should be designed for effective work flow. Placement of punched card 
equipment should be functional according to the volume of cards processed, the number of 
each machine type to be installed, and the sequence of processing for the majority of jobs. 
Aisles must be provided for movement of carts and trays to and from the equipment. Since 
disc and tape oriented systems are largely independent of their related punched card equip­
ment, it is generally desirable to locate the punched card peripheral equipment in a different 
room. 

The placement of multiple unit Cll ble-connected equipmen t is determined to a certain ex­
tent by cable lengths. Although there is a specific limit to the cable lengths allowed, 
these limits are high enough so that they seldom present a problem. (Cable lengths are 
discussed in Section 3 of UNIVAC 9200/9300 Systems Installation Planning Specifications, 
MH-118S.) 

The physical appearance of the installation is sometimes a consideration in equipment 
layout; for instance, tape and disc drives may have to face a glass wall in a computef 
room viewed by the public. 

The Univac Field Engineering Manager will review and give advice on all site plans. 

Visual Requirements of Layout 

Equipment and files in the data processing area should be arranged so that supervisory 
and operating personnel have ready visual access to equipment and operator controls. 
Equipment which requires monitoring should be within easy sight of operation personnel. 
The supervisor should be able k view the en tire da ta processing area from his normal 
work locatfon. 

Typical arrangements of UNIVAC 9200/9300 Disc System components are shown in Figures 
7-1,7-2, and 7-3. These layouts give the operator a complete view of all control panels, 
card rna gazines, disc dri ves, an d tape reels from one point. The floor plan should be drawn 
to suit the specific configuratior .. The completed floor plan should also show the loca tion 
of des ks, tables, file and s tora ge ca binets, etc., thus allowing review of traffic pa ttems 
and access routes. 
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WORKING ENVIRONMENT 

Proper lighting and control of sound, as well as general appearance and neatness of the 
working area, are important in maintaining high morale and operating efficiency of the data 
processing staff. 

Sound Control 

Soundproofing of the equipment area is important to the operating personnel. The most de­
sirable sound a bsorbintg rna terials for use in the ceiling are both fireproof and nondusting. 
Such rna terials pay for themselves through increased safety as well as efficiency and re­
liabili ty. Draperies and ca rpetin g also help to reduce the sound level. 
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Lighting 

All areas should be adequately lighted to avoid unnecessary interruptions of normal work 
flow. In addition, mistakes caused by the staff's inability to see wording, forms, and des­
ignations can be costly. 

ALLOCATING AUXILIARY WORKING AND STORAGE AREAS 

Programm ing Room 

Convenience and quiet are im:;JOrtant considerations in selecting the programming room. 
The area set aside for the programming staff should be planned so that noise level and 
interruptions are kept to a minimum. It should also ha ve di rect access to the computer 
room or be as close as possible. 

Field Engineer's Work Area 

The Field Engineer performing preventive or emergency maintenance on the system will 
need a table surface near the equipment to hold circuit diagrams, tools, and parts while he 
is working on the equipment. Good si te planning w ill provide adequate work surface for 
both the Field Engineer and the installation personnel, such as programmers, who require 
a place to spread out reference documents. 

Supply Storage Area 

The desirability of a supply storage area adjacent to the data processing area was ex­
plained in Section 6, Supplies. 

Input and Output Handling Are-as 

Areas in which input or output data will be accumulated, assembled, or distributed to other 
departmen ts require special cons idera tion. Since these a reas normally provide access to 
the Data Processing Department for outside personnel, they should be located near the en­
trance to the department. Because of dust generated by forms bursting and card handling, 
and also because of outside personnel traffic, this area should be separated from the im­
media te computer area. 

PLANNING FOR FUTU RE GF~OWTH 

When layin g ou t the floor plan and alloca tin g space for the equipment room, it is wise to 
keep in mind the proba ble need for fu ture expansion. If expansion room cannot be pre­
allocated, at least a plan for the future displacement of an adjacent department is important. 
Then, when company growth leads to expansion, the installation will not find itself with 
such inflexible barriers that the only way to go is to the next floor. 

Major facility revisions can be a voided if requiremen ts such as space, air conditioning, 
and power supply are considered at this time. 



B. SYSTEM TRANSITION 

INTRODUCTION 

The term "transition" (or cutover) refers to the transfer of operations from one system or 
equipment to another. In many cases, the transition involves both new equipment and new 
procedures. The interdependence of equipmen t and procedure results from the acquisition 
of new equipment to satisfy the requirements of new applications or to handle revisions 
designed to enlarge the scope of existing applications. Procedural changes also come 
about as systems are revised to make use of particular features of the data processing 
system. Such changes are quite common when a new storage medium, such as that repre­
sented by a direct access system, is being introduced. 

The dura tion of the transition fJhase varies from one ins talla tion to another, and depends 
upon factors such as the nature of the application and the types of equipment involved. 
When the installation of a data processing system is to be effected with only minor pro­
cedural changes, the transition effort may involve only the subs titu tion of equipmen t and 
new programs. The transfer of operations from one system to another in such cases can be 
accomplished in a very short period of time. If the installation of a new system is associated 
with extensive procedural changes, however, the transition period may extend over several 
months. 

Three basic considerations are involved in planning the transition: 

1. Selection of the cutover method 
2. Conversion controls 
3. Conversion scheduling 

SELECTING THE TRANSITION METHOD 

The transitions for unrelated applications should be planned and executed separately. 
The transition of related applications mayor may not be accomplished separately, depending 
upon the specific nature of the applications involved. The basic division of methods lies 
between the" immedia te" and" pa rallel" approa ches. 
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Parallel Transition 

When this method is used, the old system is operated for a time in parallel with the new 
system, with both systems receiving transactions and producing reports and documents. 
The outputs of the new system are checked against those of the old system by individual 
comparison or by control totals. Distribution of the reports and documents produced by the 
old system continues in the nor:nal manner. 

Once the reports from the new system have been examined, they are destroyed. If the new 
system includes revised clerical procedures, the documents produced are first passed through 
the clerical operations as part of the examination. This phase of the test provides assurance 
that the content and format of the new documents reflect efficient clerical operations. It will 
also enable clerical personnel to become familiar with the new forms and procedures. Docu­
ments produced by the new system must be carefully controlled and, if possible, marked to 
prevent inadvertent distribution. 

U ndesira ble conditions uncover,ed by the checkin g opera tion are corrected by adjus tmen: ts 
to programs or procedures. Whil,~ the alterations are being made to the new system, parallel 
operations and the search for new discrepancies continue. As the procedures and programs 
of the new system are refined, the quality of the outputs will improve to a near perfect state. 
A t this time there may be a tem pta tion to cease the opera tion of the old sys tem on the 
assumption that the next adjustnents made to the new system will be final. This temptation 
should be avoided, because corrections to programs and procedures can cause additiona.l 
errors. The new system should not become operational until at least one error-free cycle 
has been completed. When perfect output is achieved, but not before, operation of the old 
system is terminated and the new system carries on alone. 

Although parallel operation may appear to duplicate the functions of a systems test, it 
should not be thought of as a su.bstitute for a thorough sys tems test. 

The forms and documents produced by the new system are checked by comparison to those 
produced by the old system or by a proof system which involves specially developed proof 
totals. If the outputs produced by both systems are similar in content, verification can be 
performed by comparison. This comparison of card outputs can be performed manually if 
volume permits. Whenever possible, however, the use of equipment to perform the comparison 
will reduce the clerical effort, increase accuracy, and make the results of the comparison 
available sooner. The use of the equipment as a verification tool is not restricted to card 
outputs which are identical. 

The verifica tion of printed forms wi 11 0 ften require vis ual comparison 0 f documents produced 
by both systems. Instead of directly producing reports and documents, however, a computer 
run may write the data onto a disc, to be printed out at a later time. When design permits 
this type of opera tion, the equipment can a gain be used for the comparison. The report 
disc can be compared to the ca rds used to prepa re the report under the old system. 

Proof totals are used alone or in conjunction with comparisons to establish the validity of 
the products of the new system. These totals are either part of the normal control system, 
or special totals produced either by routines added to the programs or by special runs. They 
are amoun ts which are na tural to the applica tion; for example, moneta ry amounts, quan tities, 
or hash totals (sums of data fields which do not represent quantity). Hash totals of key 
numbers are often used as a mean s of providin g assu rance tha t records or transa ctions 
have not been lost. 



Because it provides the best means of ensuring accurate results, parallel operation is a 
commonly used method of accomplishing the transition. It also provides more time to make 
and test corrections, eliminating additional errors which can result from hurried efforts. 
The period of parallel operation is an excellent time to train clerical and operations personnel. 

Parallel operation, however, places added burdens on the operating staff, since two systems 
must be operated at the same time. The increased workload can be partially relieved by 
the use of temporary personnel. 

Immediate Tra ns ition 

The transition may also be effected by term ina tin g the opera tion of the old sys tem at the 
time the new system is activated. Since there is no check of new system against old, the 
systems test, specialized inspections, and the normal controls are relied upon to guarantee 
the accuracy of the new system. 

Because only one procedure is to be followed, the use of this method reduces the effort 
required by the operating staff. At the same time, however, there is an increase in pressure 
caused by the need to produce perfect ou tpu ts without complete experience. Although 
immediate transition elimina tes the need to have both systems on site for an extended 
period, it is advisa ble to have the old system available until the new system has been 
proven. 

Switching to the new system on an immediate basis makes the systems test a crucial 
phase of the en tire con vers ion effort. Since there is no "second chance," it mus t be 
conducted with a well selected random sample of "live" data, and the results must be 
carefully evaluated. 

While this method reduces the effort required of the operating staff, it places increased 
dependence on the systems and programming staffs. These personnel are required to 
guarantee a near perfect system on the very first "live" run. It is highly proba ble that 
the first operations of the new system will produce forms and documents that contain 
errors, although they may be of slight impact. Corrections to systems, procedures, and 
particularly to programs, can cause other errors,thereby setting in motion a chain of 
error and correction that may continue through several cycles before perfect quality is 
achieved. 

Immediate transition should be restricted, whenever possible, to cases in which the 
applica tion has been revised to such a degree tha t there is little or no way to tie the 
outputs of the new system to those of the old. Such an occurrence is likely when the 
scope of the application is significantly enlarged. 

Gradual Trans ition 

The foregoing discussion of the parallel and immediate approaches makes no specific 
reference to either a single application or all applications because the methods are 
applica ble to either situa tion. The transition effort may concern one applica tion at a 
time, groups of related applications converted in serial fashion, or all applications at 
one time. 

If all applications are not converted as a group, better distribution of the workload on 
systems and programming staffs can be achieved. As is the case with the parallel 
approach, however, two sets of equipment must be on hand for the entirety of the 
transitional period. 

119 



120 

When a particular application or a group of interrelated applications involves high volume, 
the demands on personnel may become excessi ve in light of the added activities of systems 
design, programming, file preparation, and output verification. When the conversion schedule 
indicates that this will be the case, consideration should be given to executing the con­
version in segments. Segmentation will result in a series of transitions - either immediate 
or pa rallel - each of smaller volume. The segments may all be of equal size, or they may 
be increased in size as the new system begins to run more smoothly. Best results are achieved 
when segmentation is based upon a division which is natural to the application (for example, 
blocked by account number or groups of sales offices). 

CONVERSION CONTROLS 

The most importan t controls to be used durin g the transition period are those designed for 
normal operation. They include both the overall systems controls, which relate to functions 
outside the data processing activity, and special controls used to monitor the internal 
activities of the data processing group. If these controls are redesigned to be compatible 
with the new system, the new controls should be instituted during the transition period so 
tha t their validity may be determined. 

In order to bridge the gap betw'een the old and new controls, and to provide added assurance 
of quality during the transition period, temporary controls may be added to the system.- These 
controls may consist of additional proof runs, special subroutines added to programs, and 
visual inspection of documents. They should provide balancing points which occur more 
frequen tly than will be necessa ry wh en the new sy stem is fully opera tiona!. In addition to 
raising the level of confidence in the new system, temporary controls will make earlier 
detection of system faults possible. 

Recovery techniques are the procedures used to correct the errors revealed by the controls. 
Recovery techniques used during the transition period may differ from those used for normal 
system operations. The parallel method of conversion provides a complete check on every 
run, and recovery means continuous adjustment and rerunning until old and new outputs 
balance out. If normal recovery techniques fail durin g an "immedia te" trans ition, the old 
system can be put back into operation with only minor consequences. This is a last resort 
and should be avoided whenever possible, however. The "gradual" method of transition 
presents a more complex problem since normal recovery is used for the portion of the run 
still under the old system, while new recovery techniques are used for the new system., 
Any errors in one system must be analyzed to discover what effects they may have on the 
other system. 

Recovery procedures should be simple enough so that only the affected portion of the run 
need be done over. An example would be the discovery, after running a large payroll register, 
tha t errors were made in the third and sixth of 25 departments. Only the rerunning of these 
two departments, and manual correction of overall run totals, should be required. Large 
jobs should thus be su bdivided to permit simple recovery. 

Special steps should be taken for those runs in which an updated file is produced. The old 
file should be held for two cycles to facilitate its reconstruction in the event of anything 
happening to the new files. If possible, the input records that caused the changes should 
be kept in their original sequence. 



CONVERSION SCH EIDULING 

System transition should be scheduled as carefully as are the systems design, systems 
programming, and file conversion efforts. The detailed schedule should include each 
operation to be performed and the sequence and the duration of each operation. 

The major tasks involved in establishing the conversion schedule are: 

1. Itemization of the con version opera tions to be performed 

2. Arrangement of the list of operations into the sequence in which they should occur 

3. Selection of the time period during which the transition activities are to occur 

4. Esta blishment of the conversion schedule 

Itemiz ing Trans ition Operations 

Using the Conversion Sequence Work Sheet (Figure 8-1), list all operations occurring 
during the transition period that will affect the new system. These operations include 
individual application runs, special purpose runs used only for the transition activity, 
and runs to be used for more than one application. Any other functions, such as special 
reviews, should also be included. 

OPERATION TYPE INPUT TO OUTPUT FROM FREQUENCY 

Figure 8-1. Conversion Sequence Work Sheet 

---

REMARKS 

... -
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As each opera tion is s ta rted, additional informa tion should be entered under the appropriate 
heading of the Conversion Sequence Work Sheet. A description of these headings follows. 

Column Heading Explanation of Entry 

TYP E This entry is used to indica te whether the opera tion is a regular 
part of the system, a temporary function, or a one-time operation. 

INPUT TO The entries. in this column should reveal all later operations which 
are directly dependen t upon the cu rren t opera tion. In the pay roll 
example the entry in this column might be "Prepare Checks." 

OUTPUT FROM The entries. in this column should reveal all prior operations upon 
which the current opera tion is dependent. On a payroll application, 
for example, the operation Net Pay Calculation Run might be followed 
by the entry "Calculate Gross Pay" in the OUTPUT FROM column. 

FREQUEN CY The entry in this column will record whether the run is daily, weekly, 
monthly, etc. 

Sequencing of Operations 

Next, arrange the operations in order of priority, using the data on the Conversion Sequence 
Work Sheet as determinants. The operations should be listed again on another work sheet 
in proper sequence. The purpOBe of this step is to make certain that first things occur 
first, so that continuity of operations under the new system is maintained. 

Selecting the Time Period 

The time at which the conversion is to begin is generally determined on the basis of the 
preceding programming and sYBtems design phases and the requirement for the products of 
the new system. There are, however, certain other factors that may affect the final schedule. 
A checklist of these factors and other considerations follows: 

1. Anticipated workload 

The effect of holiday schedules, vacation schedules, or periods of high report preparation 
activity (for example, year-,end operations) must be considered. 

2. Personnel Training 

The training of operating personnel must be completed by the time the transition begins. 

3. Equipment 

The utilization of equipment, particularly peripheral equipment, will be higher during 
the transitional period. There must be sufficient equipment time a vailable to absorb 
the added workload. 

4. New Equ ipmen t A vailabiIity 

The new system should be on site prior to conversion so that operators have an 
opportunity to become familiar wi th it. 



NO.1 

NO.2 

5. Site Preparation 

The computer room should be ready for full operation. All work and storage areas must 
be ready for use, so that operations are able to start with maximum efficiency. 

Establish ing the Conversion Schedules 

The conversion schedule may now be completed using the sequence established on the 
Conversion Sequence Work Sheet. Each operation should be listed on the "Detail Conversion 
Schedule" (Figure 8-2), wh ich provides for both scheduled da te and actual da te entries. 

Once the Detail Conversion Schedule is completed, its information should be transferred 
to the master schedule to provide a complete picture of all events. 

CALENDAR CHECK POINTS (Dates) 

OPERATIONS WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK 5 

1 2 3 4 5 1 2 3 4 5 1 2 345 1 2 345 1 2 3 4 5 1 

S ~ ~ ~ X ~ ~ X 
A ~ ~ X X X 
S X X 

X A 

( 

I 
) 
J 

} 

V 

NO.3 

/"....-""V~- .... r-"- V-- ~ 
~ 

............ "-. --
............ --" V..i 

Figure B-2. Typical Detail Conversion Schedule 
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9. OPERATICJNS 

INTRODUCTION 

To gain optimum benefit from a new installation, the daily task assigned to the computer 
must be performed accura tely and on time. Controlling the actual olPera tion of the UNIVAC 
9200/9300 Disc Sys tern is thus the subject of Section 9. 

The supervisory, control, ope-rator, and clerical functions of the Operations Department are 
investigated and explained. To implement planning and control activities, forms are pro· 
vided which have proved effective in many installations. Not included in the discussion, 
however, are the auxiliary operations - those functions concerned with data processing 
equipment which is not used online to the UNIVAC 9200./9300 Disc System, such as key· 
punches, sorters, collators - since these operations have usually been established in 
previous installations. 

DETERMINING PERSONNEL. REQUIREMENTS 

The functional groups of the Operations Department are shown in Figure 9-1. While the.se 
functions are needed in every installation, the personnel requirements for each function 
will vary: Large, complex installations may require that a number of people be assigned 
to a single function; in small operations one person may be able to handle several functions. 
The installation manager must estimate the workload each function represents and assign 
personnel accordingly. 

I 

[

KEY PUNCH 
AND 

CLERICAL 

r-----­ -

I 
I 
I 

CONTROL }-
FUNCTION 

L------

I 
PERIPHERAL ] 

MACHINE 
OPERATIONS 

--

OPERATIONS GROUP 

EDP 

MANAGEMENT 

I 
OPERATIONS 

SUPERVISION 

1 

1 
COMPUTER 

OPERATIONS 

Figuw 9-1. Functional Chart of the Operations Group 
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SUPERVISING THE OPERATIONS DEPARTMENT 

In addition to the obvious responsibility for overseeing and directing department personnel, 
the supervisory function includes reviewing the work produced by the department, main­
taining liaison with other departments, and analyzing department costs. 

Supervising Department Personnel 

Effective supervision of department personnel demands that a schedule of projected 
activities be established and maintained. With the increased speed and capacity and the 
new concepts inherent in the UNIVAC 9200/9300 Disc System, the supervisor can no 
longer afford to rely on memory - a written schedule is essential. Suggested scheduling 
procedures are described in detail later in this section. 

It is the supervisor's responsibility to produce the quantity and quality of work of which 
his equipment is capable. There are many textbook treatments of the methods of measuring 
Data Processing Department efficiency. Even the gross quantity gauges, such as cards 
processed or lines printed per day, are useful. The supervisor must remember that although 
data processing supervision is a technical and specialized function, his ability to manage 
personnel will determin.e the success of the installation. 

Reviewing Department Work 

Perhaps the most critical supervisory responsibility is to review the work produced by the 
Operations Department. By examining the quantity and quality of results achieved, the 
supervisor can detect operating deficiencies as soon as they occur and institute corrective 
action before a major problem develops. 

M a into in in g L i a is 0 n 

Another important duty is that of liaison. This function is three-fold: 

1. With upper management 
The next level of management mus t be kept informed of the department's activities 
and progress. Managemen t, as the sponsoring au thority, has a need to know the 
effectiveness of the Operations Department. In turn, mana gement skills and au thority 
can prove valuable in some department problem situations. It may also provide infor­
mation about plans for, or demands on, the department. 

2. With the systems design and programming groups 
Cons tructi ve change and growth in a data processirig opera tion is healthy. Free 
exchange of ideas with these groups will help to assure that changes in programs, 
systems design and procedures will be directed towards the improvement of the overall 
data processing operation. 

3. With other departments 
Liaison with departments that supply input data and receive output information, and 
with those for which applications are under development, will help to anticipate 
problems, alleviate ;areas of possible friction, and correct deficiencies originating 
outside the Operations Department (late input delivery, for example). 
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A no Iyz ing Departmen t Cos ts 

Since the real value of the installation cannot be es tima ted until the cost is known, cost 
analysis constitutes a fourth major supervisory function. Cost information can be obtained 
from corporate accounting repolts of Accounts Payable, Payroll, Depreciation, Overhead, 
and other items charged to the Operations Department. From the departmental records of 
equipment utilization, personnel activity, and supplies consumption, the supervisor can 
determine the costs in relation to time periods, equipment, and applications. Where records 
reveal imbalance in peripheral llsage, or overtime personnel costs caused by uneven work­
load distribution, or reruns necessitated by insuffiCiently trained personnel or inaccurate 
input data, improvement and correction measures should be instituted. 

Some improper situations can be corrected within the department. A t other times, the liai­
son function must be exercised to correct inefficiencies originating in other departments. 

SCHEDULING SYSTEM OPERATION 

The most effective tool in achieving maximum computer utilization is a realistic schedule. 
A good schedule will be tight enough to minimize loss of valuable computer time, yet 
loose enough to allow for delayed input, error recoveries, or other problems. The principal 
effect of a schedule is to coordinate several activities to culminate in a processing run. 
A realistic appraisal will reveal that sometimes not all activities will coordinate, thus 
maximum efficiency cannot alwa.ys be attained. 

Genera I Cons iderations 

A primary scheduling considera tion is the availa bili ty of input da ta. Since a computer run 
often depends on the output of an auxiliary operation (such as keypunching), the UNIVAC 
9200/9300 schedule will be closely related to the schedule of auxiliary operations. 

Also important in scheduling the UNIVAC 9200/9300 Disc System is proper utilization of 
Control Stream, if the system configuration permits its use. This feature permits immediate 
call-in of a program at the conclusion of the preceding program. If good liaison has been 
maintained with the systems design and programming groups, programs will have been 
prepared to minimize file and paper changes. The supervisor can then plan the daily 
sequence of programs so that unavoida ble opera tor du ties can take place while the current 
program is operating. Thus, by reducing operator intervention, Control Stream increases 
productive time and lessens the possibility of introducing errors in the operation. 

Note that initial efforts rarely produce an optimum schedule. Needed amendments will 
become obvious as the da ily records of equipmen t u tiliza tion are exa mined. 

The Master Schedule 

By the time the conversion is completed, certain policy guidelines will have been set; 
priority standings of various reports will be established; and the basic cycle of operations 
and the runs required will be known. The run timings can be estimated either from experi­
ence or, for new programs, from pilot runs and systems tests. 

To create the master operating :schedule, a large daily calendar based on the work cycle 
(usually the calendar month or a four-week period) is used (see Figure 9-2). It could be a 
paper calendar, a large chalkboard, or a visual display board, depending on the user's 
preference. 



The daily runs are scheduled first, according to priority, taking into consideration the 
volume fluctuations caused by business cycles. Next, the weekly runs are added, then the 
monthly ones, and finally any remaining ones. 

The master schedule must allow for unexpected changes such as those caused by emer­
gency reporting demands, faulty input or necessary reruns. To achieve this flexibility, 
periodic runs should be scheduled for execution as soon as input is avaiiable; they should 
also be spaced throughout the time available to provide an even workload, leaving a little 
spare time each day. 

Personnel involved in auxiliary operations should be notified of any change in the master 
operating schedule so they can make a corresponding change in their schedules if necessary. 

DAILY CALENDAR - SHIFT~ - FOUR WEEKS BEGINNING ______ _ 

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY 

flAILy j?u/V P6 DItIL'/ RUN #6", PAILY RUN #6 WEE/{LY RUN#? PAIL Y RUN *10 
Wce/1LY l1a"v #$1 MONTH L Y RUN /02 MONT/lLj !1L/;V ~4- PAli-Y I1UN#G 'WEEkLY RuN' #/2. 

/"1cJtVTh'LY!?V/I/.#a I)AILY RwV #<1- WEEkLY RUN #3 WEE.!1L-Y RtUv' #,9 PAIL)! f1uN #q. 

.f)AIL Y I?U/I/-#4 J)AILY 11 UN #~1 DAILY RUN'#q. j)/'lJLj RUIt/ #4 P.4ILj RLI/V#,3 
.1),4ILY I1wv-#9 WeeK. Ly RUN #2 })AILY /fUlV#,9 PAIL'/ RUN #,9 /"10/vTI-IL.y Ru"v till 
WEel1LY Ifwv # 17 WEEkL.Y RUN #8 

!'1o/liTHLy RUAI#'3 lJAILY RUN #6 WEEI<LY RUN#ll WEEKLY RwV#8 WED<L! RUN #1 
/'1 oN TH L)! 1[uN"79 D/}ILY llutV #"1- WE~I1LY RUN #-2.. WEEKLY RUN'#12 /1oNTHLY RUN#S 
110NTHLY f?u./I/#'-Z PAILY Rt-w #9 PAILY RUN #6 PAILY RUN#6 
[),LilLY RUAI#6 /V;ONTIILY RUIi/ #4 pAli-Y RUN #4 DAILy' I1w,/ #q. 
::DAILY I1UN#q. WEE/(L Y RU.N "'$'/ HoL!PAj DAILY f1l(!V#",9 P,4ILY /1UN#,9 
~AILYl1UN#.9 WE.Ef<L! RUN 11'3 

j),L/ILy RuN' #r;; DIIILY RUN"'G PAl LY RUN 316 PAILY Ru/ll#G PAILY RU/V #6 
lJAIL'j RU.N #4- ])AILY RuN"" q. DAIL.Y RWV#4 PAILY /lUN cJt4 DAILY RtllV #4-
lJ/fILY RUN #.9 )),4ILY /1UN'#'~i PAILY RI..-III/'*9 PAILY RUN #9 PAILY RUN '"9 
I;1IU/fIY RUN #5/ WEE-!{LY RLLtV.#17 WEEf(LY RUN#-2 WEEkLY RUN #8 WEeKLY RUN #12 

MONTH L Y RUN #' iLl- /"10N'THLY l1t1N #/C WEEKLV!lUlv*3 WEEHLY RUN '"7 /'1oNTI-/I-Y /fUN'iiC; 
WEEKLY RUN #9 

])AILY RUN #6 DAILY RVN #;;; PAIL! !lUN#r,; PAILY RUN "'6 PAIL';' RUN #6 
])/JIL'j RUN #4 PAILY RtlN#4 PAILY RU/II-#4 PAILY RIAN #4 /).4IL Y RU/V #4-
PA/Ly RI.IN#9 PAIL Y !lll/V ""9 PAILY RUN #9 lJ,4 / LY RUN #9 PAILY RUN 0#-9 
WHKLY RUN #.5/ WEEkLY !ltlN#Z WeE-IfLy RVN:8 WEiil<LY fltltV'#7 l'1oIVTIILY RUN #/0 

WGEkLy FfU/V1I';7 WiiEkLY Ru/V'*3 WEE:KLY RUN /i? NON7HL';' RUN #9 

-

Figure 9-2. A Four-Week Daily Calendar 
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The Da i Iy Operations Workshel!t 

The Daily Operations Worksheet is a working paper used to arrive at a Daily Operations 
Schedule. On it, the manager lists the runs which must be performed to meet his schedules. 
Then, considering the units within his configuration used by the various runs, the file and 
forms changes which must be made between runs, the time estimate of each run, and the 
priority of the runs, he arranges them in optimum sequence. The Daily Operations Worksheet 
should be prepared as far in ad,vance as possible so that the effect of deviations from the 
current schedule can be plotted into the next period. 

The Da ily Computer Operationsl Schedu Ie 

In an installation with few people, the worksheet may suffice as a daily schedule. Larger 
installations, however, usually need a more formal one. Figure 9-3 illustrates a simple 
Daily Computer Operations Schedule based on a twenty-four hour day, the smallest time 
increment being fifteen minutes. This schedule could be amended to represent any work­
day length and any time increment desired; it could also be expanded to indica te the com­
ponents scheduled for use. 

DAILY COMPUTER OPERATIONS SCHEDULE 

DATE 

TIME OPERATION OR PROGRAMMER TillE OPERATION OR PROGRAMMER TIME OPERATION OR PROGRAMMER 
0000 0800 1600 
~r--------------------------~=~15~-------------------------~~15~----------------------~ 

30 30 30 

45 45 45 
f----oToor- 0900 -------------------------------+--:-:17:-.:-:000-+----------------------\ 
~f-------------------- - ~- '----'15 -------- 15 

~~- 30 30 

~=:---- _ _ __ --1i---:-c:-:-45=-+-____________________ -t-:-:-"-':45-+-__________________ -I 
0200 1000 1800 
1--------------------------4_---t-------------------~---r_--------------------\ 

~---------------------------4--~~~~------------------4-3=1~~------------------~ 
~----------------------+--4~5+-~-----------------~r-~45-+------------------------\ 

~--------------------------+_-cc:._+__--------------------_4--=--+__-------- ,-----------_1 
0300 !l00 1900 

I 15 =_ :====~======~--~- --C15----- --------------------+-'-"'1'75-t-------------------
30 ---30 .-- 30 

1----------------------------f-----f-----------------------+_-4_------------------4 
_~______ 45 45 

f--O..4-IllL 1200 2000 
~ 15 15 
---.lQ.. 30 30 
_~ ________________________ -t--_.4=5+-___________________ -+---,-,-:4!-"-5-t-__________ , __________ -1 

0500 _______________________ _4-13-0-0~---~-------------+_2-10-0-t---------------------1 
~ ________________ _4--~115Lf___------------------_1-=15~-----------_______ ~ 
~ ______________________ +-_3~0_+__------------------_+~3~0_t_------------------_1 

~ ___________________ ~--~45~-------------------_+__-4~5~---------------_____ ~ 
~ _______________________ -+---'1:..:40""0+_------ __________________ ~22:..:.00=-t---------------------_t 

15 _____ -+--__ 15-t-__________________ _+__-=15_t_-----------------_1 
~ ____ ~ __________________ --+-_3'-.:.0+-________________ -+ __ 3"-"0~-------------------~ 
~ __________________________ _1 __ -4~5~---- 45 

~ -----------------------+-150

E
O 2300 

~ --r--~~ - -·---------_________ +-_1~15-t-_____________________ _1 

45 --r--45 - _______________ -+----'3:.:,0-t-_________ --------j 
'------', __ ~ ____________________ '__ _________________ ---'-_-'-'45~ ___________________ __I 

Figure 9-3. Sample Daily Computer Operations Schedule 



CONTROLLING SYSTEM OPERATION 

A control group must be established to maintain records of documents entering and 
leaving the department and to establish controls on data received. The various types of 
input must be routed to their proper destination within the department. In addition, input 
documents often require editing preparatory to keypunching; for punched cards, it may 
be necessary to perform card counts or validation of control hole punching. 

These records can then be used to determine the operating efficiency of the Data Pro­
cessing Department and, most important, to assure validity of the output. 

The control function may constitute a separate group or be combined with other clerical 
functions, depending on the size and organization of the department and on the volume 
of work. 

Record ing and Control I ing System Input/Output 

It is importan t to record the arrival of all incoming documents - whether paper, punched 
cards, magnetic tapes, or discs - which will be used as system input by the Data Processing 
Department. This is pa.rticularly true for documents which are routed through the Data Pro­
cessing Department destined for other departments. 

The Input Document Log, shown in Figure 9-4, has been devised for this purpose. The 
date and time received, source, and description of the documents should be entered, as 
well as any control information accompanying the documents. When the documents are 
released for processing, the date and time, and the name of the person taking it should 
be noted. Any a bnormalities in the data, and any action taken to correct them, should be 
noted in the "Comm ents" column. 

INPUT DOCUMENT LOG 

RECEIVED 
DOCUMENT CONTROLS 

RELEASED COMMENTS 
TIME FROM TIME TO 

DATE 
ONCE 
EACH 
DAY 

v~~ 

~--- ---- -......... 

Figure 9-4. Sample Input Document Log 
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The Use of Control Totals 

The use of control totals to confirm accuracy is essential in obtaining reliable system 
output. If possible, control totals should be established by the originator of the input 
da ta. If they are not, control inf,orma tion should be developed by the Opera tions Depart­
ment itself. 

Control totals are most effectively maintained on data fields whose sums have significance 
to the finished reports; for example, those representing money, unit count, weight, etc. 
When meaningful totals are not possible, "hash" totals (that is, totals which have no 
significance other than for contlOl) can be established for fields containing information 
such as account or invoice num"bers. 

Control totals should be checked by the Data Processing Department when recording the . 
receipt of da tao Control totals should also be used to verify the relia hility of the process­
ing that follows. They are particularly effective in localizing errors when batch identifi­
cation processing techniques ar(~ used. 

Control of Input Errors 

The Operations Department must be prepared to handle any errors detected in the input 
data, or any occurrences which cause the normal work or data flow to be interrupted. 
(Errors or interruptions, as well as action taken to correct or alleviate them, must be 
noted and reported to the data processing supervisor. While events of only incidental 
importan ce do not necessa rily ha ve to be reported immedia tely, continual improvement of 
the data processing operation requires that all types, sources, and frequencie-s of error be 
analyzed so that corrective meaBures will eventually minimize the incidence of error.) 

A common practice in computer :installations is the use of the computer itself to validate 
input data. Examples of computer validation include tests for reasonableness and cross·· 
footin g built in to the programs,' Inpu t which does not qu alify for process in g is ignored in 
the normal program flow and printed out in an error listing at the end of the run. Control 
totals must then be adjusted and an analysis of the error listing made. 

The means of correcting data and making adjustments to operating procedures should be 
devised and agreed upon ahead of time. Criteria should be established for handling faulty 
input data. For example, under what conditions should input be corrected by Data Process­
ing Department personne I? When should it be returned intact to its origina tor? When should 
error items only be rejected? 

Another frequently overlooked problem is the reentry of previously rejected data. If the 
balance of an application has been run, and error items are to be run at a later time after 
correction, control total adjus tments will ha ve to be made for both the rna in pa rt of the 
run and for the subsequently corrected error items. 



Validation of Computer Output 

Once beyond the program testing stage, valid input should result in valid output. Verifica­
tion procedures, therefore, are usually confined to visual spot checks. 

The computer output must be examined for any omissions of data or operations, for the 
entry of erroneous data, and for any signs of machine failure. An examiner who is familiar 
with report requirements should make a visual check to find major errors in format and 
content. Comparison of control totals should reveal data omissions. Any errors detected 
should be noted and an established procedu re followed. 

Handling of System Output 

A function which is frequently underestimated is the physical preparation and the distri­
bution of system output. With the amount of documentation that the 9200/9300 printer is 
capable of producing in a single eight-hour shift, the removal of perforated margins, 
decollating of multiple parts, bursting, binding, logging, and distribution can be a sizeable 
job in itself. Time, personnel, and equipment must be allocated to the job. Procedures must 
be established to get the work done quickly and efficiently. The Output Documen t Log, 
shown in Figure 9-5, is an excellent means of keeping track of this work. 

OUTPUT DOCUMENT LOG 

RECEIVED COMP- NO. ACTION TAKEN RELEASED 
DOCUMENT OF COMMENT 

TIME FROM LETE? PARTS BAL. BURS' BIND OTHER TIME ~~r- TO 

B X X 

DATE A 
ONCE YES L 
EACH COULD OR ·A 
DAY BE NO N 

OTHER C 
THAN E 
9300 D 

? 

Y 
E 
S 

0 
R 

v V "-
N 

~l--/ '-~ 
V~~ ~ ........... 1-----/" r-.... 

Figure 9-5. Sample Output Document Log 
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Control of the distribution of confidential or sensitive information is a further requirement. 
The master and daily schedules. will show when this type of informa tion is to be produced. 
A supervisor or other responsible person might be assigned to operate the system when 
such output is being produced, or to distribute it outside routine channels. Such material 
is sometimes printed after normal working hours. 

Establishing a Manual of Proce·dures 

An invaluable tool in every da ta processing organiza tion is the Manual of Procedures. This 
document should describe with absolute accuracy every aspect of the data processing 
opera tion. Insofar as possible, I~very requ irement, procedure, condition, situa tion or res ult, 
whether desi ra ble 0 r undesira ble, should be an ticipated an d planned for. 

The input expected should be described and illustrated by examples. Each application 
should be clearly and completely defined, and the desired results described. Document 
routing should be described. System output should be defined, described, and illustrated 
with examples. Distribution of system output should be indicated. Special requirements 
for controlling confidential or sensitive documents should be explained. Tape and disc 
control procedures to be followed by the computer operator and the librarian should be 
specified. 

Extraordinary situations - for example, the appearance of erroneous input or output data, 
and unusual operation or documentation requirements - should be anticipated and the 
action to be taken in each case explained. 

The Manual of Procedures should be complete and accurate to the point that the times 
when the department supervisor's assistance is needed are kept to an absolute minimum. 

OPERATING THE 9200/9300 DliSC SYSTEM 

Efficient computer opera tion requires as much training, intelligence, and planning as do 
programming and systems design. To familiarize the operator with the UNIVAC 9200/9300 
System, Univac provides formal and informal training in equipment handling. Besides having 
expert knowledge of computer operation, however, the operator must also be efficient in 
minimizing the time required for set-up and handling of supplies. 

Monitoring System Operation 

The operator's major duty is to monitor the entire computer operation. This includes 
setting up the system,initiating operation, and providing necessary supplies such as 
forms, discs, tapes, and cards to the system. The operator should also make at least a 
cursory examina tion of input and printed ou tput. 

Should an error occur, he must recognize it, institute the proper recov·ery procedure, and 
report the occurrence. A special form should be available for reporting the occurrence of 
errors and the action taken. Thi~: form should provide a method of distinguishing among 
data, program, operator, and equipment errors. 

Obviously, the operator cannot be expected to remember all the possible operating con­
ditions of every program in the system. Consequently, he will need a Run Book giving 
detailed instructions for set-up, error recognition, and error recovery for each program. 



The operator is also responsible for instituting the proper close-9ut procedures. Again 
he needs detailed instructions - from the Run Book for the close of the program, and from 
the Manual of Procedures for distribution of output and return of files to the library. 

Keeping a Daily Machine Utilization Record 

One of the records which the department supervisor will require, if he is to properly 
analyze the opera tion of his department, is a Daily Machine Utilization Record. On this 
form, the opera tor should record s tart and s top times of each run, calcu1a te elapsed times 
and, if desired, note the equipment used. A sample form is shown in Figure 9-6. 

The operator should be impressed with the importance of recording both start and stop 
times prom ptly and accurately. Start times are usually correct beca use the opera tor mus t be 
at the console to start the job. He may not be there when the job terminates, however, 
leading to inaccurate stop times, with consequent inflation of run times and lowering of 
set-up times. On the other hand, if accurate records are kept, set-up times can often be 
reduced, and the efficiency of the opera tion thereby increased. 

PERFORMING PREVENTIVE MAINTENANCE 

To assure maximum continuity of machine operation and avoid time loss due to reruns 
or service calls, the operating personnel should assume the following preventive main­
tenance responsibilities. These responsibilities are stated here in general terms. Where 
more specific instructions are necessary, they are covered in operating instruction manuals. 

All machine surfaces should be kept clean and free of loose objects such as paper clips 
and pencils. 

Any unusual noise or abnormal condition of a part, component, or control should be reported 
to Univac Field Engineering. 

Punch 

• Empty the Chip Receiver at regular intervals; clean the inside area around the Receiver. 

• Remove card jams. 

• Clean Read Photo-Diodes at regular intervals. 

• Clean lint from card transport. 

Reader 

• Remove card jams. 

• Clean Read Photo-Diodes at regular intervals. 

• C lean lint from ca rd trans port. 

Console Cabinet 

• Make Indicator Light check each time CLEAR switch is pressed. 

• Observe any malfunction in switch operation. 

• Clean a ir filter. 

• Observe level of oil gauge. 
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UN IVAC 9200/'1300 SYSTEM 

DAilY MACHINE UTILIZATION RECORD 

-. I 
RUN START STOP ELAPSED USAGE OPER-

IDENTIFICATION TIME TIME TIME CODE ATOR 

J I 

I J 

I I 
J I 
I I 
I 

I I 
I I 
I I 
I I 
I I 

I I 
I I 
I I 

f---. I I 

I I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 

1--- I I 

I I 

I I 
I I 

I I 
I I 

I I 
I I 
I I 

1---- I I 

I I 
I I 
I I I 

INSTRUCTIONS FOR USE: 

Between horizontal double lines enter main program I.D., 
Start and Stop times, etc. Indicate components u.:;ed with 

"X" . 

COMMENTS* 

USAGE CODES: 

P - Productive Time 

o - Operator Error 

R - Rerun Time 

In same horizontal block on succeeding I ines show symbiont T - Program Test Time 
usage. Indicate symbiont-assigned components with uO". 

A - Run Diagnostic Time 

Fill out comp lete Iy. 

DATE 

PAGE 

COMPONENTS IN USE 

PTR PUN 
SER-

RDR. VD 

10 1 
:2 3 
4 5 

6 7 

0 1 
:2 3 
4 5 
6 7 

I) 1 
:2 3 
4 5 
13 7 

0 1 
2 3 
4 5 
15 7 

() 1 
2 3 
4 5 
I) 7 

() 1 
~~ 3 
4 5 
6 7 

0 1 
2 3 
4 5 

6 7 

0 1 
.2 3 
4 5 
6 7 

I - Idle Time 

M - Prevent ive ,Ma i ntenance 

D - Down Time 

E - Emergency Maintenance 

Be accurate with times. 
* Under "comments" explain any entry other than P, T, M. 

Enter events as they occur. 

Comment on any difficulty encountered. 

Figure 9-6. Sample Daily Machine Utilization Record 

DISC 

0 1 
2 3 
4 5 
6 7 

0 1 
2 3 

-4 5 
6 7 

0 1 
2 3 
4 5 
6 7 

0 1 
2 3 
4 5 
6 7 

0 1 
2 3 
4 5 
6 7 

0 1 
2 -3 

4 5 
6 7 

0 1 
2 3 
4 5 
6 7 

0 1 
2 3 
4 ~ 6 



Printer 

• Change ribbon. 

• Install forms. 

• Check quality of printing. 

• Check functioning of con troIs. 

Tape Units 

Perform 2- and 8-hour cleaning as described in the UNIVAC 9300 System UNISERVO VI C 
Subsystem Programmer/Operator Reference Manual (UP-7583). To minimize damage to the 
tape, keep the tape free of dirt and dust and observe proper tape handling techniques. 

Card Controller 

• Remove card jams. 

• Clean Read Photo-Diodes at regular intervals. 

• Clean lint from card transport. 

8410 DAS Head Cleaning'Procedure 

Should loss of output or excessive error rates occur during operation of the 8410 DAS, 
head c leaning should be done in the followin g manner: 

1. Stop the handle.r. 

2. Replace the recording disc cartridge with the cleaning disc. 

3. Allow the top cover to remain open. 

4. Rotate the cleaning disc slowly approximately twenty full revolutions, CLOCKWISE 
ONLY BY HAND. 

DO NOT TURN MOTOR POWER ON. 

5. Remove cleaning disc. 

6. Replace recording disc on handler and resume operation. 

7. If trouble persists, repeat the procedure one more time. 

8. If trouble still persists, call Univac Field Engineering. 

MAINTAINING A LIBRAR Y 

One of the most important functions in a computer installation is maintenance of the 
library. Each disc or reel of tape must be classified and labeled for identification. Since 
discs and tapes can be reused and the information previously contained thus destroyed, 
their issuance must be carefully controlled. They must be properly housed when not in 
use. Damaged tapes must be stripped and worn tapes retired. Discs which have developed 
bad spots must be reprepped or limited in use to files which do not need the unusa ble 
sectors. Finally, records must be kept. Complete library control is essential, since a 
ruined file can upset schedules or cause other serious problems - at best it wIll require 
machine and personnel time. 
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For proper functioning of the library, the following two rules should be followed: 

1. Each instance of file handling must be recorded as it occurs. 

2. No one but the librarian in charge should remove files from or replace them in the 
library. 

C las si fying 0 i scs and Tapes 

By Application: A common method of classifying tape reels or discs is to color code them 
by application. In this method, each active reel or disc pertaining to an application bears 
a correspondingly colored identification label. When a reel or disc (both sides) no longer 
con tains useful information, the applica tion label is removed to indica te a vaila bility. 

By Inventory Numbers: Another popular method of organizing libraries is to store reels 
and discs by inventory num bers and to maintain accurate cross-referenced records by file 
number and reel or disc number. Thus, the File Number Record would show the reel or 
disc on which each generation of the file was recorded; from this record the librarian can 
determine when a reel or disc has become available for use. The Reel or Disc Number 
Record would show the file currently recorded on the reel, the date of recording, and the 
history of the unit. 

Although reel and disc filing are essentially the same, extra care must be taken to educate 
the personnel who handle discs .. Discs are controlled by disc surface, "A" and "B," rather 
than by housing. Each surface can contain one or more files, unrelated to the file on the 
other surface. Also, it is important to remember that, when the disc is mounted, its under 
side is online. Therefore, so tt;at the file being processed may be identified, the external 
label to that file should be placed on the side of the cartridge opposite the file itself. 

Maintaining Back.Up Files 

Good organization in tape insta:.1ations incorpora tes the "grandfa ther-fa ther-son" concept, 
which saves the two previous versions of each file as back-up to the current version. Using 
this concept ensures that if a current file is lost, damaged, or mishandled, it can be recreated 
without excessive effort. Similar protective measures should be taken in direct access 
oriented installations. Variance from the three generation concept may be made when 
another machine-readable version of the file, such as punched cards or an identical file 
in a different sort sequence, exi.sts and can serve as back-up. When processing accomplishes 
des tructi ve updating of files, there is no natural" new generation" file crea ted, so pro­
tection must take the f~:>rm of duplicate recording or prior file copying with retention of 
transaction records. The Write and Check function should be used to assure future read-
a bility of newly written records. 

Ma inta in i ng Reco rds 

The Job Control Record: The librarian should have a Job Control Record (Figure 9-7) 
for every job to be run on the system. The name of the file which is to be run on each 
disc or tape drive and the number of days in the retention cycle should be entered 
in the lower portion of the form. As discs or tape reels are readied for release each day, 
the unit numbers should be entered on the appropriate Job Control Records, in the column 
related to the disc or tape drive on which the file will be used. This record will provide 
a history of the discs or reels used for a specific job; it will also act as a signal should 
consistent problems occur in any drive. 



LIBRARY JOB CONTROL RECORD 

JOB NAME: ______________ _ JOB NUMBER: 

TAPE SERVO DATE DISC DRIVES 

RUN --
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 

--
D 

--- I 
S 
C --
V 

0 

R L 

E U --
E M 

L E 
-~ 

N 
N 

U 
U 

M 
M 
B 

B E 
E R 
R 

--

--

SER-
FILE NAME 

RET. 
VO Cyc. DISC FILE NAME RET. 

CYC. 

0 0 
1 1 

2 2 

3 3 

4 4 

5 5 

6 6 
7 7 

Figure 9-7. Sample Job Control Record 
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Disc and Reel Labels: When discs or tape reels are received, a permanent label should 
be affixed by the librarian. Th,~ label should show the manufacturer's serial number, the 
date of receipt, and the installation-assigned serial number. 

Working Labels: Besides the permanent label bearing the assigned reel or disc number, 
each reel and disc surface should have a temporary or "working" label. This label, 
usually printed on pressure-sensitive adhesive-backed stock, identifies the information 
recorded on the unit. Figure 9--8 shows two co.mmonly used working labels; Figure 9-9 
illustrates a number of special purpose temporary labels. All these and others are available 
from various forms and supply item vendors. 

NAME TAPE NO. 

SUBJECT DATE WRITTEN TAPE LABEL NO. OPERATOR REEL NO. 
01;:-

OUTPUT FROM 

FROM RUN It (OUT) FOR RUN It (IN) DATA GROUP 

REEL NUMBER 

I TAPE 1.0. WORD OF OPERATOR 
~ 

Figure 9--8. Two Commonly Used Working Labels 

---- ----IMPORTANT FII.E 
DO NOT SCRATCH \\rtTHOUT SCRATCH 
SPECIAL AUTHORllJ'TION 

~ 

HOLD MASTER 
DATE DESC._ 

~ 

----- ---------. 

WORK PROGRAM 

Figure 9-9. Some Special Purpose Temporary Labels 



Reel and Disc Control Records: 

When new disc cartridges or tape reels are received in to the installa tion, a Control Record 
should be started. This record should be headed by the disc or reel serial number (assigned 
by the manufacturer or at the installation). It should show the date of acquisition and 
record each instance of use. The name of the file or files currently recorded on the unit 
should be shown along with the name of the run which created them, the date created, and 
the expiration date of the files. As tapes are shortened or discs reprepped, the control 
record should be changed to reflect the condition of the unit. A sample Disc/Reel Control 
Record is shown in Figure 9-10. 

DISC/TAPE CONTROL RECORD 

DDISC DTAPE 

DISC REEL SERIAL NO. ____________ _ REEL LENGTH ________ _ 

DATE RECEIVED _________ _ DISC PREP DATE ________ _ 

MANUFACTURER _________________________________ _ 

--
RETEN. DISC SIDE RELEASED 

FILE NAME DATE RUN 
CYCLE 1 2 DATE BY 

--
--

--

---I 
COND ITION: 

Figure 9-70. Sample Disc/Reel Control Record 
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Issuing Tapes 

Normal Issuance: The librarian assembles the discs and tapes to be run during a given 
period, based on the runs specified in the Daily Run Schedule. A C?py of the Run Book 
should be available from which the librarian can get the necessary information to complete 
the Disc and Reel Control Reco;~ds, the Job Control Record, and the working label for 
each unit. As these records are completed and the labels affixed to the units, the Write 
Enable Rings or plugs should bE! inserted as required. Once the librarian has checked 
to make sure that no error was made, the tapes and discs can be released to the operator. 

Special A.llocations: In some installations, certain persons (programmers, engineers) are 
permitted to request that tapes and discs be removed from the normal cycling of the tape 
library and allocated to their use. In such cases, the librarian should insist on a written 
request and should prepare an A lloca tion Record (Fi gure 9-11) indica ting which discs 
or tape reels have been assigned. These units should be labeled and housed in a separate 
part of the library; their Control Records should be marked to indicate that the unit is not 
available. The Allocation Record should be reviewed periodically to avoid withholding 
discs or tapes unnecessarily. 

DISC ALLOCATION RECORD 

NAME 

DATE 
DISC PUR POSE 

NUMBER ASS:GNED RELEASED 

Figure 9-77. Sample A Ilocat ion Record 



Availability for Unscheduled Use: Provision must be made in the library routine to have 
tapes and discs a vailable for programmers or operators who may have unscheduled needs. 
If a tape or disc is required immediately, the librarian can forego formal checkout procedures 
and note only the disc or reel number and to whom and when it was released. Such units 
w ill be iden tified only by the disc or tape reel label. Once released, they are the responsibility 
of the recipient. If any data is recorded which must be protected, the person using the unit 
must give the librarian all the information necessary for proper labeling and updating. 

Return of Discs and Tapes to the Library 

The tapes and discs must be returned to the library at the end of the workday. The operator 
should have initialed each working label to confirm that the scheduled run was completed. 
The librarian must check the returned units against her records to ensure that each tape 
and disc is accounted for. The Write Enable Rings and plugs should be removed. The 
tapes, discs, and records involved can then be filed. 

As the tapes and discs are filed, the associated grandfather tape and back-up disc should 
be examined for expira tion of the retention date. If all runs are on schedule, the reserve 
files will have reached their reten tion cla tes and can be designa ted as a vaila ble for use. 

Tape Maintenance 

The first few feet of the tape are handled to thread the tape on the tape handler. Should bad 
or excessive handling damage this area to the point where it becomes unusable, the tape 
librarian must" strip" the ta pe - that is, cu t off the dama ged area and move the" Beginning 
of Tape" reflective strip. When a tape has been stripped, the date should be noted and the 
reel length amended on the Reel Control Record. Further, the tape reel should be marked 
"short" and a flag placed on its Reel Control Record. When subsequently issuing the 
tape, the librarian must make sure that the shorter length will not affect the intended use 
of the tape. 

Disc Maintenance 

Disc cartridges need no maintenance except normal care in handling and protection from 
excessive airborne contamination. Occasionally, the disc surfaces may need cleaning 
with a Freon solvent. This cleaning should not be attempted by installation personnel 
until after instruction in the technique by a Univac Field Engineering representative. 
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GLOSSARY 

ACCESS TIME: See Time, Access. 

ADDITION, RECORD: (n.) 1. The allocation for and storage of a new record in a file. 
2. A transaction containing information that is to initiate a new record. 

ADDRESS: (n.) 1. A label, name, or number which designates a register, a location, or a 
device where information is E:tored. 2. That part of an instruction which specifies the 
10ca tion of an operand. 

ADDRESS, LOGICAL: (n.) The address of a unit of storage within a system, such as the 
address of a record within a file, without regard to the actual phys ical location on direct 
access storage. Syn. - File relative address. 

ADDRESS, PHYSICAL: (n.) The actual physical location or hardware address of a particular 
item, usually a record, in direct access storage. 

ADDRESS, RECORD: (n.) The address in storage where a particular record may be found. 

AFTERLOOK: (n.) The copy on tape or disc of a record, reflecting changes made after a 
transaction has been processed against it. 

ALPHANUMERIC: (adj.) Containing both numerals and letters. 

AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE: (n.) An eight-bit 
code used for data notation. Usually referred to as ASCII. 

APPLICATION: (n.) The business system or problem to which a computer is applied. 

ASCII: (n.) Acronym for American Standard Code for Information Interchange. See A.merican 
Standard C ode for I nformat iot.! Interchange. 

AUDIT TRAIL: (n.) See Chan~~e Tape. 



BLOCK: (n.) A grouping of data, in most cases, records, ~hich remains fixed in one computer 
application. The size of blocks is determined by the sys~ems analyst. When data is manipulated, 
it is generally considered as an integral part of its block. Syn. - Bucket. 

BLOCK, INDEXED SEQUENTIAL: (n.) One of several grdups of sequentially stored records· 
in an indexed sequential file. The size of the block is predetermined for the user. 

BUCKET: (n.) See Block. 

CHANGE TAPE: (n.) A recording of all transactions or updated records (afterlooks) which 
is kept for a set period of time to ensure data integrity. In the event of hardware or program 
error, all past transactions are available on the change tape to help re-establish the files. 
Syn. - Audit Trail. 

CHAIN: (n.) A linking together of data records or file areas by storing the address of one 
in the other. 

CODE, HEXADECIMAL: (n.) A code which is based on the number system of base sixteen. 

CONTROL UNIT: (n.) That portion of the hardware of a computer which directs a sequence 
of automatic operations, interprets the coded instructions, and initiates the proper signals 
to the computer circuits to execute the instructions. 

CYLINDER OF DATA: (n.) See Position Capacity. 

DASD: (n.) Acronym for Direct Access Storage Device(s). See Direct Access Storage 
Device. 

DATA BASE, USER'S: (n.) 1. All of the files of a particular application which are 
interrelated and stored on DASD. 2. All the files of a pal1ticular customer that are 
stored in, or available to, the computer system. 

DATA FIELD: (n.) The information contained within a field. 

DEBUG: (v.) To remove the errors from a program in order to put it in operational status. 

DELA V, ROTATIONAL: (n.) The time delay caused by the rotation of the direct access 
storage device. Syn. - Latency. 

DELETION, RECORD: (n.) The removal of a record from a file, usually by placing zeros in 
its place. 

DIRECT ACCESS STORAGE DEVICE (DASD): (n.) A device on which all information is 
equidistant in access time, usually as applied to electromechanical file storage. 

DIRECT RELATION FILE ORGANIZATION: (n.) A method of file organization whereby 
the record identifier corresponds to the address of the record in storage. 
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DISC, MAGNETIC: (n.) A stora ge device in which information is recorded on the magnetiz­
able surface of a rotating disc. A magnetic disc storage system is an array of such 
devices, with associated reading and writing heads mounted on movable arms. 

DISTRIBUTED FILE ORGANIZATION: (n.) A method of file organization whereby the 
records are stored in buckets of several records each. A randomizing technique is used 
to place the records in the buckets. Each bucket must be scanned to find a desired record. 

DRUM, MAGNETIC: (n.) A storage device in which information is recorded on the magnetiz­
able surface of a rotating drum. 

DUMP: (v.) To copy a DASD file, usually onto a tape. 

DUMP, MEMORY: (n.) A listing of the contents of a storage device, or selected parts 
of it. Syn. - Storage Dump, Core Dump, Memory Printout. 

EBCDIC: (n.) Acronym for Extended Binary-Coded Decimal Interchange Code. See 
Extended Binary-Coded Decimal Interchange Code. 

EXTENDED BINARY-CODED DECIMAL INTERCHANGE CODE (EBCDIC): (n.) An eight-bit 
code for data notation which is. divided into a zone group and a digit group of four bits 
each. 

EXTENT: (n.) A group of contiguous tracks within a disc volume. An extent is defined 
by beginning and ending track addresses. 

EXTRACTION: (n.) A randomizing technique whereby a set of random numbers is obtained 
by extracting several digits from each original key to produce a new set of keys. 

FIELD: (n.) The smallest unit, of data processed within the computer. It may be as small 
as one bit or as large as several characters. 

FIELDATA: (n.) A six-bit coding system for data notation. 

FILE: (n.) A collection of records; an organized collection of information. 

FILE DUPLICATE: (n.) A copy of the master file of a system. Transactions identical to 
those processed against the master may also be processed against th~ duplicate. The 
duplicate need not be kept on the same device as the master. 

FILE RECOVERY:' (n.) The process of restoring a file which has been damaged in some 
way to the state it was in before the damage took place. 

FILE RELATIVE ADDRESS: (no) See Address, Logical. 

FILE, SEQUENTIAL: (no) A fHe that is stored in a certain order as opposed to a file 
which has been stored randomly. 



FOLDING: (n.) A randomizing technique in which the original identifier is split in some 
way and the parts added together to produce a new identifier. 

FRAME: (n.) A subdivision of tape, generally seven or nine bits wide, usually containing 
one character. 

HARDWARE: (n.) The mechanical, magnetic, electric, and electronic devices from which 
a computer is constructed. 

HEAD: (n.) An assembly of one or more coils of wire and associated polepieces, which 
can record information on a magnetic surface and/or read information from a magnetized 
surface. 

HEAD, FIXED: (n.) A head which has a set location and reads only one track of information. 

HEAD, FLYING: (n.) A read/write head which floats on a cushion of air close to the 
surface of the device. 

HEAD, MOVABLE: (n.) A head which is moved over several tracks making it possible 
for less heads to be used. 

IDENTIFIER: (n.) The field or fields of information by which a record in a file is identified, 
sequenced, and/or controlled. Syn. - Key. 

INDEX (pI. INDICES, INDEXES): (n.) A file which is usually used to access a main 
record file. An index is accessed by record identifier. It contains the identifier and 
the storage address. It may also contain critical information. 

INDEXED NONSEQUENTIAL FILE ORGANIZATION: (n.) A method of file organization in 
which the records are stored in no set pattern. The main file can be accessed only by 
an index and the records within the file are usually packed. 

INDEXED SEQUENTIAL FILE ORGANIZATION: (n.) A method of file organization in 
which the records are stored in sequential order and are accessed through range indexes. 

INDEX, RANGE: (n.) An index in which each entry references a block of records. 

INDEX, SPECIFIC: (n.) An index which contains a specific reference to every record 
stored in the main file. 

INPUT: (n.) Data transferred from auxiliary or external storage into the internal storage 
of a computer. 

INQUIRY: (n.) A simple transaction us~d for retrieving stored data. 

ITEM: (n.) See Record. 
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KEY: (n.) See Identifier. 

KEY, DUPLICATE: (n.) 1. A key produced by a randomizing process which is the same 
as another key produced by the same process. Syn. - Synonym. 2. An identifier which 
appears on more than one record. 

KEY, SYSTEM ENTRY: (n.) An identifier which is used to first enter a system. 

LATENCY: (n.) See Delay, Rotational. 

LOGICAL ADDRESS: (n.) See Address, Logical. 

MAGNETIC CARD DEVICE: (n.) A direct access storage device which contains magnetic 
cards stored in a magaz ine. 

MAIN MEMORY: (n.) See Main Storage. 

MAIN STORAGE: (n.) The vital storage system of a computer in which data may be manipulated 
a field at a time. Usually the fastest storage device of the computer, and the one from which 
instructions are executed. Contrasted with Auxiliary Storage. Syn. - Core, Main Memory. 

MAP, BIT: (n.) A map, containing bits in which each bit represents an area in ·storage. A 
magnetized bit indicates used storage; a nonmagnetized bit represents free storage. 

OFFLINE: (adj.) Pertaining to the operation of I/O peripherals and other devices not 
under direct computer control; most commonly used to designate the transfer of information 
between magnetic tapes and other media. 

ONLINE: (adj.) Pertaining to the operation of an I/O device as a component of the computer, 
under computer control. 

OUTPUT: (n.) Data transferred from the internal storage of a computer to output devices or 
external storage. 

OVERFLOW: (n.) 1. Records which exceed the regularly assigned storage section of a 
file. 2. The area in a file where records which exceed the re gular storage area are placed. 

OVER-INDEX: (n.) A range inde·x which usually accesses another range index. 

PARAMETER: (n.) A quantity to which arbitrary values may be assigned; used in sub­
routines and generators to specify item size, decimal point, block arrangement, field 
length, sign position, etc. 

PARITY CHECK: (n.) A redundancy check technique based on an odd or even number of 

binary 1 's in some grouping of binary digits. For ins tance, in the binary represen ta tion 
of a character, a parity bit is made either 0 or 1, whichever is required to make the num­
ber of O's in the character an even number (even parity) or an odd number (odd parity). 



PARITY DIGIT: (n.) See Parity Bit. 

PHYSICAL ADDRESS: (n.) See Address, Physical. 

POSITION CAPACITY: (n.) The amount of data which is available on a device without 
moving the read/write heads. Syn. - Cylinder Concept, Cylinder of Data. 

PRIME NUMBER: (n.) A number that cannot be evenly divided by another number except 
itself or 1. 

PROCESSING: (n.) The working with and manipulation of data to achieve a particular 
result, such as file updating and computations. 

PROCESSING, BATCH: (n.) The procedure of processing transactions in a group against 
a program. 

PROCESSING, INDIVIDUAL RANDOM: (n.) The working with and manipulation of 
transactions in a nonsequential mode, as they are read into the system. 

PROCESSING, RANDOM BATCH: (n.) Processing whereby the individual records are 
collected until there is a certain number before processing begins. The records mayor 
may not be stored before the run. 

PROCESSING, REA L-TIME: (n.) The processing of current transactions on an individual 
basis with immediate response. 

PROCESSING, SEQUENTIAL: (n.) Processing in an established order, one after another, 
as determined by identifiers. 

PURIFICATION: (n.) The process of reducing data errors and inconsistencies as much 
as possible before file creation begins. 

QUEUE: (v.) To place messages waiting to be processed in a certain order, usually with 
regard to priority. 

QUEUE: (n.) A line-up in a certain order, of messages, transactions, activities, etc., 
waiting to be processed. 

RANDOM ACCESS STORAGE: (n.) See Direct Access Storage Device. 

RANDOMIZING: (n.) The act of performing any of several mathematical processes on a 
set of numbers to produce a new set of randomly distributed numbers. 

REAL-TIME: (adj.) Used to describe a problem in which the response requirements are 
particularly stringent. The term is derived from the process control field and from military 
applications in which the data processing must "keep up" with a physical process. Used 
in business applications to mean "keep up" with the operations of the business. 

RECORD: (n.) A series of fields related to a common subject. Syn. - Item. 
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RECORD, FILE DESCRIPTION: (n.) A separate record in a system which de scribes a 
particular file. 

REDUNDANCY CHECK: (n.) A checking technique based on the presence of extra (re­
dundant) information which is used only for checkin g purposes. Parity checkin g, check 
digits, control totals, and hash totals are all examples or redundancy checks. 

SCAN: (v.) To examine every entry in a file and compare this against certain information 
in order to retrieve a desired item. 

SEARCH: (v.) To locate a deBired word or record in a set of words or records. The set 
searched may be located in any type of storage: internal, auxiliary, or even (in some 
cases) external. 

SECTOR: (n.) A minimal addressable unit predetermined by hardware. 

SECTOR, FIXED: (n.) A sector whose size is determined by the hardware. 

SECTOR, V ARIAB LE: (n.) A sector whose size may vary according to the way the 
programs are written and according to the data. 

SEEK: (v.) A hardware function to move read/write heads to the correct position. 

SOFTWARE: (no) A term applied to the general purpose class of routines for a computer 
including compilers, assemblers, executive routines, input and output libraries. 

SORT: (v.) To sequence records according to a key contained in the records. 

SPLITTING: (n.) The process of dividing a full block of records into two parts, each 
part forming a new block which is half full. 

SQUARING: (n.) A randomizing technique whereby the original identifier is multiplied 
by itself to produce a new key. 

STORAGE: (n.) Any device into which units of information can be transferred, which 
will hold information, and from which the information can be obtained at a later time .. 

STORAGE, AUXILIARY: (no) A storage device which is capable of holding larger amounts 
of information than the main storage of the computer, although with slower access time. 

STORAGE, CORE: (n.) A form of high-speed storage in which information is represented 
by the magnetization of ferromagnetic cores. 

STORAGE, MAIN: (n.) See Mclin Storage. 

STORAGE UNIT: (n.) 1. An online part of the hardware which provides extra internal 
storage for the central processing unit. 2. A module of direct access storage. 

STORAGE, WORKING: (n.) A portion of the internal storage reserved for specific 
functions such as input and output areas. 



STRING: (n.) A set of records usually in ascending (or descending) sequence according 
to a key contained in the records. 

SYMBIONT: (n.) A special software program which handles I/O buffering of slow speed 
peripherals via DASD. 

SYNONYM: (n.) See Key, Duplicate. 

UPDATE: (v.) To modify a master file according to current information, often that contained 
in a transaction file, according to a procedure specified as part of a data processing activity. 

UPDATE, TRANSACTION: (n.) A transaction that effects a change to one or more fields 
in an existing record in a file. 

VALIDITY CHECK (n.) A checking technique based on known reasonable limits on data 
or 'computed results. For instance: a man cannot work 400 hours in one week; there is no 
day 32 in a month; a man on an hourly classification very seldom has a net week's pay 
greater than $2000.00, etc. Also called a reasonableness check. 

VERIFICA TION: (n.) 1. A check to see if a head is in correct position. 2. The process 
of comparing the data content of new files with the original documents in some manner 
before the operation be gins. 

VOLUME: (n.) A disc surface. The Volume may contain one file, part of a file, or more 
than one file. 

VTOC: (n.) An acronym for Volume Table of Contents. A directory stored on a disc unit 
which contains the labels, limits, and identification of each file contained on the disc 
surface. 
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