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• The study charter was to validate, and/or determine the

adequacy of, Manning Guides & Standards used by the Air
- 

- Force Logistics Command for es tablishing manpower require-

ments to staff the Data Processing Installations at it’s

five Air Logistics Centers. The results of this study ,

conclusions and recommendations , make up the text of

paper.
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adr~iinistrative and professional guidance, and to W. ?ope,

Zr Wiley , U. Murphy , J. Chandler, R. Torres, A. Jessee,

and F. Williams for their technical assistance in devel—

oping the baseline, rationale, and statistical data used

in this study.
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r Manning Guides and standards , to he rea l is t ic  and effective,

mus t be developed from hard-core workload factors with uni ts

of I~ieasure that are factual, relative, and will result in a

reasonable requirement for people to staff an applicable

function. To be acceptable to management the manning standards

must satisfy not only todays operating requirements, but like-

wise provide for the capability of forecasting realistic require-

ments into the foreseeable future.

Of foremost concern to the DPI manager is the prime funct ion

of Equipment and Adr~inistrative Management. These functions

basically consist of Utility Software management, Applications

Software Techniques management, Training , Technical Support

Planning ano Analysis, and Plans and Programs administration.

Herein lies the strong right arm of DPI management, and there-

fore, of necessity , must be adequately staffed and manned.

Probably second in the line of importance to a DPI manager

is the Data Systems Development and Maintenance function .

Qualitative and quantitative considerations are of equal

concern. Past experience and the manager ’s best judgement

are prime factors for determining manning requirements in

this area.

-- - - -- .— - _ _ _ _ _
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Falling in line then , for the complete DPI staffing, are the

r Computer Operations and Operations Support areas. Adequate
- .  

Stanuards and Guides are available for computing equitable

manning and staffing requirements in these areas. Just

make certain that the measures and factors used are relative

and compatible with the workload. The Manning Guide must

proviue for flexible staffing , remain fluid, and always be

relatable to change.

~



i t
TABLE OF CONTENTS

PAGE

1. Introduction

2. Study Contents:

Appendix I - - Management Section : Administrative 1

management functions.

Appendix II - Data Systems Section: Programmer 7

and Analyst functions.

• Appendix III - Computer Operations: Computer 16 :1

operator staff and line functions.

Appendix IV - Data Entry Unit: Keypunch and 26

Verification functions .

Appendix V — Material Control and Distribution : 29

Functions of a Product Support Unit.

Appendix VI - Tape and Disk Pack Library : Library 32

support for computer operations .

Appendix VII — Data Control: Preparat ion and 36

control of computer production packages.

Appendix VIII - Production Control and Scheduling : 36

Computer job staging and time

scheduling .

3. Concl usion

4. References



INT RODUCTION

The present manpower guides and standarc~s, being applied

for establishing manpower requirements to staff a Data

Processing Installation, in many areas are considered to

be unrealistic. For this reason a comprehensive in-depth

study was undertaken as an effort to develop acceptable

methods for workload measurements, factors and standards

• that will equate definitized workloads to realistic man-

power requirements.

The functional areas addressed in the study were those

areas considered by the author to be the more critical and

vulnerable functions of a Data Processing Installation

(DPI). There was no attempt in this study to define, or

• isolate for review, ind~vidual positions within a DPI. The
S /

concern is scoped within the major functions only of a DPI.

An organizational structure will appear to surface within

the study, but it is not the intent to treat it as such.

here again , it is the function and not the organization

that is being addressed . However , organization size and

complexity does come into play when consideration is given

to numbers of administrative management and supervisory

personnel required.



There are many ramifications and variables to be considered

when looking at the many diversif ied workloads which cross

all functional areas wi thin  the Data Automation Activity .

• : To be objective and realistic these variables were considered,

• but were generally placed into two workload categories,

fixed/static or variable/fluctuating. These are controlled

by either fixed constants , or by a variable constant

applied to the selected uni ts  of workload volume or factor .

Each functional area basically stands on its own as you will

see in the text of the report. Every e f fo r t  was made to

stay within the bounds of DoD, Air Force , and the Air Force

Logistics Command policies as established in current

directives, regulations, and manuals . The Techniques
S 

employed included historical experience , statistical, and

administrative judgement . General measurement procedures

used included workload sampling , manhour accounting by

work unit , engineered standards, statistical standards ,

and operational audits.

The study was started under the pretense that: within the

Air Force many of todays published manning guides and

manpower standards were either outdated or totally unrealistic;

workload factors were not truly related to the functions ;

workload units were not properly incremented for accurate

measurement; valid statistical data not considered for use;



-~~~~

terms for  oqu;~tinq wor~~1o.~t I to func t ions  were i i i  ~k’f inod ;

the results , therefore,  were unreal is t ic  and the require—
r

- ;  ments unacceptable.

The study thus assumed the following objectives: align

guides and standards to todays operating environment; re—

late workload factors to the real—world function;  establish

• equitable units of measure which relate to def ini t ized

I workloads ; provide standard equations which equate work-

loads to funct ion and result  in realist ic manpower require-

acnts.

*
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MANAGEMENT FUNCTION

EQUIPNENT AND ADMINISTRATIVE MANAGEMENT

Work Center Responsibilities -

1. Utility Software Management

2. Applications software Techniques Managemen t

3. Training for all skil l  requirements

4. EDPE Technical Support Planning and Analysis

5. Plans and Programs Administration

The workloads in the Management Section can be said to

fall into two functional categories. One category covering

all functions directly related to the EDP equipment, and

the other category to those administrative and management

functions unrelated to equipment. Using a manning guide

based solely on equipment or “Equipment Points” as the

workload measure to compute manpower requirements to support

the equipment related management functions (Items 1, 2, 3,

4 above) can be considered adeciuate and realistic, hut

should be restricted to these functional areas. Equipment

Points are defined as points received for equipment

on—board adjusted for gains and losses of units in a

subsequent 12 month period, where XT is total points , and

Xl , X2, X3, and X4, is large, medium , small scale computers ,

and PCAM plus remote equipment respectively . Scale of

computers is determined by range of purchase price (New) as

follows:

APPENDEX I
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La rge — $1 ,500,001 and up

Medium — $ 250,001 to $1 ,500 , 000

Smal l  — $ 1 to $ 250 , 000
-

~~~~~ XT then is equal to LOX 1 + .37X2 + . 29X 3 + .01X4

As an examp le , assume an installation with 6 large, 5

gedi urn , 2 small scale computers , and 167 pieces of PCAM

and rerrote eauipment. The total enuipment points would

be (6 X 1.0) + (5 X .37) + (2  X . 2 9 )  + (167 X .01) or

10.10. An eng ineered staffing standard (developed by the

Air Force Logistics Command using an operational audit)

of 264.996, when multi plied by the equipment points ,

gives you the total manhours required per month to support

the equipment management function. The total manhour re—

* 
uuircment , when divided by an availability manhour factor

of 144 hours per rronth , equates to the Manpower Require—

n~ nt. In t h i s  ex ample , 10.10 X 264.996 2676.4596 man—

hoirs . This divided by 144 = 18.58 or 19 manpower spaces

as the requirement.

• ~~ny of the functions within this work center are completely

u nr elated to eq u ipment manajoment , and t h e r e f o r e , the man—

I’o~~~r r~ c~ui r -~.ents should be coP1~1uted on th e basis of a

• rd •~~ lc d “ v o r k - - j c  i c  ~ I or ” type ‘s i k  .101(1 fw ;~ or .  A ~; t andard

m a nn i n g  equ~~t.ion nod workload f~ ctor was dcve]oped by using

the methods of ~.ork sarnp] i n :j , ~perationai audit and time

2
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accounting . At the Sacramento Air Logistics Center , when

this data was accumulated and equated to an average monthly

workload factor , we arrived at a manhour constant of 1173.0.

This constant, of course, will vary by installation
• I depending on the type and number of related work center

duties , and the volume of workload involved. This constant,

which is actual manhours , when divided by the manhour avail-

ability factor of 144 hours , will equate to the manpower

requirement. In this instance, the requirement would be

8 manpower spaces.

Supervisory staffing of the Management Function , and it’s

normal Unit staff offices , is not included in the above

computed requirements. The rationale being that these staff

offices cross and support all functional areas within the

section and certain collateral responsibilities for workloads

• in other sections of the Data Automation activity. There-

• fore, this manning realistically should he established on a

one—for—one position basis. A typical staffing might be

as follows :

Of f ice  S~pervisory Steno/Clerk Typist

Section Office 1 1

Unit Staff #1 1 1

Unit Staff #2 1 2

Totals 3 4

III 
_ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Using tue manhour availability factor of 144 hours, the

staff total requirement equates to a standard manning

equation constant of 1008.0.

By applying the foregoing, and using the cited examples , the

manpower requirements computation would he as follows:

Manning Equation -

Where “ Y ”  = Total Manhours : Y = 1173.0 + 1008.0 +

• 264.966XT

Where XT = Total Equipment Points: XT = 10.10

Computation: 1173.0 + 1008.0 + (264.966 X 10.10) = 4857.1566

Requirement: 4857—1566 ~ 144 = 33.73 or 34

It might be noted that the function of managing and supporting

the operating and uti l i ty software programs area was not

addressed separately in this paper, though it is an area of

• prime concern to all Air Logistics Center (ALC) Data Automation

managers. Under the equipment point system the computer soft-

ware support, provided for most of the installed hardware

systems , may be considered adequate, however , you must

consider sof tware of the magnitude and complexity as that

required for the Center ’s CDC CYBER 70 systems. Therefore,

any support for a 3rd generation advanced computer hardware

system possibly should be considered over and above the

manpower requirement computed using the manning guide.
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Third generation sof tware system programs d i f f e r  from those

• of prior equipment in three major  areas. These are the size

and complexity of the software programs , the overall work-

load management problems encountered with large multi-

programming systems ana the unique aspects of this hardware

configuration. These characteristics must be locally

controlled and supported. They are the same functions

present in previous software systems but never to the depth

and complexity of a CYDER 70 , or equivalent , sys tem .

An operating system consisting of over 200 programs requirinri

nearly 2 full reels of computer tape to hold the assembler

level source code cannot be left to absentee management or

user guidance. This operating system and a highly complex

utility system with functions such as those of FORM , UP DATE ,

Record Lianager, and INTERCOM all controlled by a very

general purpose job control language are several orders of

magnitude beyond the complexity of any previous commonly

used Coiunanu software system.

The problems of worhload scheduling for large multi—

procjrazrning systems have never been solved in the official

workload control system, nor have they been studied to

any depth across the Command. There is no effective usage

recoruing capability or guidance for consistent reporting

f or local system management. Performance evaluation and



estimates of available local capacity are the respons—

ibili ty of the software support groups . The selection of

r appropriate system options for t h e  local  work ] o ad  m i x ,
- •  

-
~~ establishm ent of effective system development/management

sta ndards , and the recording and reporting of usage

s t a t i s t i c s  are all unresolved management problems which

depend on the software support organization. The CYBER

eq u i pme nt co n f i g u r a t i o n  i nsta l l e d  at the A ir Log i s t i c s

L. 
• 

Centers is unprecodented for the arpl icdtions we support.

The problems of effective data stn~ age and retriev al ,

file structure and data administration using large-vo~~i~~e

random devices have never Lcen e n c o u n ter e d  f o r  ;n u l t i p le

batch/file oriented systems. ~any problems of system

desi gn using these capabilities are outside of the Center ’s

o p er a t i n g  e xp c - r i c~nce .

The ALC so f t w a r e  suppor t  groups  are looked  to for  y n i d a n c e

and t r a i  n i n g  in  these  and  o t hor  a r - a s .  -~an n i n g  s t a n d a r d s

based on equ i~~r~e i t  p o i n t s  do not  r e c ogn iz e  t hese  s i t u —

a t ions  or in~~ke a l l c r • •:ance for  t hr ’m . T~~is c o n d i t i o n  coup led

~ith the i n S t l h i l i t y  whi (h is 1~~( l ~~~fl to  r c l i t  I ve l y  fleW

sof L’• ire :ut to iii ~u~~u a l  use by unf ~ m i liar u ;~~r s  r~•n~~~rs

l~ ic~ ~uri •~~L i iilfliit .J -~~n .- da ds ~~~i~~~i ) i ~ ;~~ic .  it  ~ i l  ~
(-) i l S

• ( l 4 ,~~f l  to ~ (.~U~~i ( ~~ l ~ . : ‘) • J i ~~~ ’j ’~ •~~1)d ~~~~ J (  T U f ?  ~ ) 1 ’ 1  Wi th

the j u~~J ’~-en  t of u a f l a j .  cm ~fl t
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t DATA SYSTEMS DL~3IGN/t1AINTENANCF~

r FUNCTIONS OF TILE PROGRAMMER/ANALYST

Work Center Responsibilities -

1. Develop , modify , program and code Data Systems for

which the Air Logistics Center has Command development

and maintenance responsibility . Referred to as Pilot Systems.

• 2. Develop and implement one-time or local additives to

• assigned data systems.

3. Research and resolve systems problems.

4. Prepare for and implement new data systems .

• 5. Provide required user/customer sppport.

6. Perform overall data systems management functions.

7. Make feasibility studies and provide systems support

on all engineering, scientific, and technical workloads.

For the past several years the Air Force Logistics Command

has applied a manning guide which uses the number of pilot

development systems as the workload measure to determine

programmer/analyst manpower requirements at their Air

• Logistics Centers. A manhour constant of 11832.310 has

been used as the standard for management of non-pilot

systems. The standard equation; where “Y” = Total Man—

• hours , and “X ” = Number of Pilot Systems , Y = 11832.310 +

387.694X. Translated , this equates to 82.2 people for

management of non-p4lot systems and 2.7 people for each

APP E:N DEX II
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pilot system . To assume that all Air Logistics Centers

require the same number of people to maintain surveillance

over their operational sys tems, and to assume that all pilot
S. systems are of the same size and complexity has no basis

in fact. It is therefore believed that the use of “pilot

systems” as the workload fac tor is invalid and will not

project an acceptable or realistic requirement. It is

suggested that functions in these work centers be treated

• as three separate workload categories; Pilot Systems

Development, Pilot Systems Maintenance, and Operational

Systems Surveillance. The following manpower requirements

computation methods are offered as a possible solution to

the problem.

1. Pilot Systems Development:

For Pilot sys tems development the manning requirements

sh~uld be computed and justified using the “Manpower Package”

concept by applying the criteria and formulas contained in

AFM 25—5. The workload factor for Pilot systems used in

the present standard is far from being adequate for new

systems development (Equates to 2.7 manpower spaces per

pilot system). Several published papers suggest guidelines

for arriving at a quantitative estimate of manpower resources.

These papers conclude that the quanti tat ive method of

es t imat ing,  as presented, is only a gu ide l ine  and not a

precise method , in fact , it is not as good as an estimate

8



based on sound experience . All  of this  correlates with the

S. guidelines established for developing a “Manpower Package ” ,

including a quantitative formula for selecting the standard

equation factor used in the computation. AFM 25-5, chapter

• • 
1, par. 1—8 , provides for three methods to compute manpower

requirements, i.e., Engineered Standards, Statistical

• Standards, or Manpower Guides. A mixed application of these

standards is permissible and feasible. The use of Manpower

Guides permits staff judgement/estimates which must be

applied when developing manpower requirements for new

systems development workloads, i.e., “Manpower Packages” .

Programmer/Analyst functions considered in a “Manpower

• Package” are; Developing Sys tem Requirements Definition,

Designing a System, Developing a Preliminary Design,

• Developing a Detailed Design, Performing Programming Functions,

Conauct a Final Evaluation of the System, and Operations

Support of the System . The package is developed and

requirements j u s t i f i ed  using workload frequency and work

unit time data which are derived from an operational audit

based on historical experience and best judgement techniques.

For a new uevelopment effort the manpower estimating

technique must always consider the complexity level of the

system. In determining the level of complexity , factors to

be considered should include ; total number and type of input

and output files ; type and number of calculations to be

9
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performed; amount and type of test data; number of system

interfaces; and testing required . The complexity level

will determ ine the lines of code per man-hour which can he

anticipated. Based on information contained in references

(1) below , and our past experience, the complexity factors

• would be as follows: Easy - 3; Average - 2; Difficult - .9.
• You must now determine the number of lines of code required

to satisfy the requirement, which seems to be the logical

unit of measure.

Where: Z = total man-hours ;

X = number of lines of code;

• Y = complexity factor.

Then Z = X Y.

The man-hour availability factor of 144 hours per person per

month will be used to determine the man-months worth of work

to be accomplished. For example, assume a system with

6800 lines of code and a complexity factor of .9: Z = 6800

.9 , or 7556 man—hours ; 7556 144 = 52 .47  man—months of

work ; on 4 .37  personnel equivalents for one year. Assuming

a 10% overhead factor , for clerical and administration

support, equates the total project manning requirement to

5 people.

(1) i3randon , Dick ii. & Max Gray , Project Control Standards ,

Auerbach ; Baker, F. F., “Management of Production Prograruning” ,

IE3~.1 Systems Journal , Vol. II, No. 1, 1972; Shell, R. L., “A

Work Measurement System for Computer Programming” , University of
Il l inois, 1970. 10
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2. Pilot Systems Maintenance :

The requirements for this workload should be computed
I.

separately from systems development , and a workload factor ,

with it’s related manhour constant , distinct from the

• factor applied to normal operational data systems surveillance.

To assume that the same number of people are required for

pilot systems maintenance as for day-to-day surveillance of

operational systems has no basis in fact. Maintenance of

pilot systems goes beyond just surveillance, e.g., system

program logic modifications, directed block-changes, program

enhancements, etc. The computation method , which is like-

wise true for operational sys tems surveillance, and the

workload factors used , conform to guidance outlined in

AFM 25-5, as well as measures and equations found in

AFLCM 26—3.

A case in point which must be recognized is that often times

an operational pilot system requires a complete or major

redesign , which , in essence would return the system work-

load to a development status. If the system falls in the

category of being large/complex it may be necessary to

initiate a “i~1anpower Package” to substantiate a one-time

additive authorization required to accomplish the tasJ~.

For a like situation for an average less complex system a

“Manpower Packaqe” will norciallv not be required , or

11



jus t i f ied, but ins tead would be accomplished within current

authorizations on a loan/borrow basis.

S. 3. Operational Systems Survei l lance:

The programmer/analyst requirements for this workload

should be calculated by applying factors derived from

def ini t ized tasks required in day— to—day operational data

systems surveillance. Based on a study of the many involved

• tasks , as outlined below , the associated manhours were

equated to a constant for use in the standard equation

which , when related to the most common workload factor of

“•~uinber of User Products Produced and Managed” , results in

a realistic and acceptable manpower requirement.

The workload factor (number of products) was arrived at by

considering all user products , equated to a monthly equivalent ,

based on tne frequency of the product. For example; a

weekly product equates to a monthly equivalent of 4.35

products per month , a hi-weekly product to 2.16, etc. This

factor is deemed to be the most equitable and auditable

measure for this workload and the data is reportable in

• some form of mechanized media.

Surveil i~cnce Task List:

1. Typical Daily Functions : % 20

a. Che ck previous Days agendas to insure correct and

complete processing .

I
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b. Verify product distribution and notify user of

any problems or delays.

c. Review inputs and daily agendas for accuracy .

d. Coordinate adjustments to scheduled computer time

if necessary.

e. Maintain and monitor the “Data Management” (DATA-

MAW file.

2. Customer Support Functions : % = 50

a. Accomplish special one—time products for mission

essential requirements .

b. Daily communication with customer on status of

user products , i.e. , change to number of copies,

• distribution, etc.

c. Coordinate all system revisions , additions , or

• deletions with customer.

d. Schedule and monitor as required reports.

e. write programs for local system additives .

3. System Programs Control: % = 15

a. Make system program patches received either by

phone or letter from pilot activity .

b. Advise pilot activity on problems encountered with

sys tem revision or program patches.

c. Evaluate proposed or suggested system changed .

4. Special and Periodic Furrtions: % = 15

a. Special studies and periodic management reports.

13



b. Train newly assigned personnel.

c. Serve as backup in syste areas when assigned

pro qranuucr or ana lys t  is absent.

u. TD’L on major  system revisions.

e. Provide mission customer sys tem orientation and

indoctrination .

• f .  Prepare and give br ief ings to visit ing personnel.

• The manhour factors for each of the above tasks , respectively ,

are as follows : (1) = .11082; (2)  = .27705; (3) = .083115;

(4 )  = .083115. These factors add up to a total Manhour

Equation Constant of .5541.

• (See next page for sample computat ion.)

1~
• Li
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MANPOWER COMPUTATION

SYSTEMS MAINTENANCE AND SURVEILLANCE

I S . • Workload Factors -

Administrative: Each section assumed to be s t a f f e d

with a Chief and one Clerk/Steno . Each Unit to be

staffed with a Supervisor and one Clerk/Typist.

Let “A” = Number of Sections

Let “B” = Number of Units

Let X
1 

= Number of Pilot System Runs

• Let X
2 

= Number of User Products Produced

Where “Y ” = Total Manhours

Y = (A x 288.0 )  + ( 14 .365x 1) + 
~~~~~~~~~ 

+ (Ex 288.0)

• Manhour Availability ~‘actor = 144

Work Load Definition —

X1: Total number of computer runs in the Pilot Systems ,

excluding standard ut i l i ty  programs .

X 2 : Total number of User Products produced from all-

data systems.

Source: Systems Documentation Charts in AFLC 171

Series Manuals.

Sample Computation:

Y 576.0 + 2 3 0 4 . 0  + 10414.74 + 15119.726

Y = 28414.466

Requirement: 28414.466 = 198
144

15



COMPUTER OPERATIONS

FUNCTIONS OF COMPUTER OPERATORS

S. Work Center Responsibilities
• 1. Load Computer Systems

2. Operate Computer Console and Associated Components

3. Monitor Operating System

4. Unload Computer Systems

It is generally agreed that the present Command standards

ana guides used to establish manpower requirements in the

Computer Operations Units are acceptable. The guide

adequately provides for multi-shift manning and a realistic

adjustmen t. to manning when more than one like-type computers

are co-located. However, consideration must, likewise be
V

given to the shift supervisor requirements ~hen various

type computers are co-located in a single unified machine

room facility. For example , within a common machine room

your may have installed multiple computer systems operating

conceptually in a like mode and therefore could be considered ,

for supervisory shift staffing and management purposes, as

a homogenius operating unit .

A s i tuat ion which exists at the Sacramento Air Logistics

Center , and very likely at the other Air Logistics Centers ,

is the physical location and operation of the UNIVAC 105011

computer. The present manpower guide provides for a shift

supervisor , and an operations supervisor ~hcn operating ten

APPENDEX III



or more sh i f t s . The guide  shou ld  recognize  that  wi th

r the location of the U 1050 11 w i t h i n  an e x i s t i n g  machine

room f ac i l i t y, or adjacent  machin e room , whi ch is already

s ta f fed  wi th  adequate s h i f t  supervis ion , there is no

requirement for addit ional  supervisory manning .  It is

our experience that  the one operator per sh i f t  is adequate .

Mul tiple s h i f t  manning and s t a f f i n g  has always been of

concern to ~n operations manager , and o f ten  is quite

problematic. The unavoidable circumstance of a seven day ,

round-the-clock operation is shift overlapping. There

are proponents of four  ten-hour  days , as well ~s three

days of twelve hours each (plus 4 hours 
•
to make a 40 hour

week) , which in essence would eliminate shift overlaps.

Theoretically , it could be possible to operate the same

number of computers for the same periods of time, as

most centers do today , with an “X” % reduction in manpower.

The next few pages are examples of computer operations

• standard manpower tables.
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DATA ENTRY FUNCTION

CARD PUNCH AN!) VERIFICATION OPERATORS

S.
~ork Center Responsibilities -

1. Keypunch Set-Up: Perform all operations prepatorv

to actual machine operation .

2. Punch data in tabulating cards from source documents.

3. Verif ier  Set—Up : Perform all operations prepatory

to actual machine operation .

4. Verify and correct punched tabulating cards from

source documents .

Tue present stanuard manning equation uses a constant factor

of .006434 hours per card punched and/or verified . Assuming

a static workforce at an acceptable level of competence the

standard appears to provide for adequate manning .
’ 
however ,

because of the excessive rate of turn-over experienced by most

Air Logistics Centers (as high as 133% in a 12 month period)

an agency overhire authorization should be considered to

colnl)ensatc for the turn-over and permit a continuous hire

and training program . This can he accomplished by either

incr oasi i i ’j  the s tandard equation constant to .007721 , cr ‘ “

;runting an nvprhire author izat ion of a minimum 20 % 5~bov e th ’.~
s.~~~~:..; ut~~.i r~~ITuirLr Icnt .

The high rate of turnover is probably caused by the very basic

ndture of the work it~e1t. This coupled with the normal low

clerical rate of pay , and the probability of multiple rotating

shifts , does create a problem for management in maintaining -a
2~ APPENDEX IV
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static and competent workforce .

S. A keypunch unit operating on a 3 shift/5 day week basis would

• normally require a unit supervisor and three shift supervisors .

Where the workload justifies additional shifts a proportionate

number of supervisors should be considered .

Using a 3 shift/5 day week operation , the standard manning

equation would be as follows:

Constant for Supervision = 576.0

Constant for Measuring ~-orkload = .006434

Where Y = “Total Man-hours” and X = “Average Volume of

• Cards Punched and Verified” , Y = 576.00 +

.006434X.

Man—hour Availability Factor = 144

A Sample Computation where X = 5 0 0 , 0 0 0 :

Y = 576.0 + (.006434 X 500,000) = 3793.0

3793.0 - 144 = 26.34 or 27 Personnel Equivalents .

Assuming the overhire authorization factor of 20% to he valid ,

• the figure of 26.34 would be increased by 5.26, making the total

requirement 31.60, or 32 personnel equivalents.

The work measurement constant of .006434, which equates to

155.42 cards punched or verified per hour , has proven to be

realistic. 

-~~~~ • •- •--~~~~~~ •- --•--- • —-•----- --•



The Sacramento Air Logistics Center has not had any
experience to uate on Key-to-Ujgk equipment, and therefore

• comments or suggested manpower standards are not offered
r in this paper.
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MATERIAL CONTROL AND DISTRIbUTION
I 

INPUT/OUTPUT, PRODUCT SUPPORT FUNCTION

S.
• 

-

• Work Center Responsibilities -

1. Input Processing: Accomplish collecting , control ,

and distribution of all input documents.

• 2. Product Finishing: Provide product finishing

service by decollating , bursting , drilling , booking ,

and binding form paper products .

• 3. Distribution and Product Mailing : Deliver finished

products to systems users. Package, label, and

address outgoing magnetic tapes , punched cards,

paper and microform products for mailing.

The s ta f f ing  provided by the present guide is totally inade-

quate. This manning guide also uses the computer inventory

as the workload measure . The computer inventory has no

relation to the number of input documents handled or the

number of products requiring bursting , decollating , booking,

binding , distribution control (pickup and delivery), and

f i l ing of 9 ’s agenda ; nor the Warehouseman, Supervisory or

• Clerk—Typist functions. A more realistic and acceptable

measure of workload in the area of Input Control is the

average monthly volume of input documents handled. Source

of data is the logs maintained in the Product Support Unit

and schedules from the Dataman system.

APPENDE X V

L - • •~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _  _ _ _ _ _ _ _ _



The most acceptable and realistic measure, for the function

of Output Products processing, is paper usage and number of

S. ~~~~~~~~~~ proI:( ;~ I -’d on a r ’on thly  avera ge basis .  Source for

fl.~per u s a g e  is the stock ri-cords , and the  number of products

j srocr~~;ed is ~vai lab 1e through the Dataman system.

F u r t h e r, it is log ical to separate the requirements for

the Warehousemen (Supply Standard applicable) , and Clerk—

Typist , both of which are required on a 1 shift — 8 hours —

5 day week basis. The Supervisory requirments are based on

21 shifts per week . To he realistic these requirements

must be established on a one—for-one basis as follows:

Unit Supervisor 1

S h i f t  Supervisors 3

Clerk-Typis t  1

-
- 

I Warehousemen 2

• This total  requirement  is equated to a f i xed  constant  of

1008.0 in the f o r m u l a  for the standard equation.

S t a n d a r d  M a nn i n g  E q u a t i o n

V T o ti l  I-~a r ih ours

X 1 I n p u t  ~‘.orkload M ea s u r e  (Document  Volume Processed)

X 2 Product  D ec ol l a tin g  Work load  M e a s u r e  (Boxes of Paper)

B u r s t i n g ,  F~~o k i n g ,  F i n d i n g ,  •ind Distribution Work-

load Measure (Output Volume)

Con st a n t  of 1008.0 ri- .ced/ctatic Manhour Factor

30
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Where Y = 1008.0 + .0008X 1 + .250X2 + .1479X3

• Y = 1008.0 + 1573.333 + 450.0 + 4022.88

• Requirement: 7054.213 — 49• 144

NOTE: The constants of .0008 , .250, and .1479 are measures

of work units per hour. These were arrived at through an

operational audit and related time accounting .
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TAPE LIbRARY SUPPORT FUNCTION

Work Center Responsibilities —

Provide Tape Library support to Computer Operations :
S.

secure tapes for production jobs ; blank tapes from release

list; f i le  and index tapes; degauss tapes; maintain number

• assignment register; perform tape problem research; package

tapes for off—base shipping; store incoming tapes; maintain

an alternate tape storage area; test and rehab damaged

tape.

The problem with the present manning guide is also the use

of the computer inventory as the measure of workload . As

Data systems are transferred to larger scale computers ,

thus capacity replacing other computers and reducing the

inventory,  the tape handling and control requiremen t does

not diminish, yet our i~ianpower authorizations would ~e

reduced . It is suggested that the workload measure be changed

- : to number of tapes handled for a far  more adequate and

realistic measure of t h e  requirement. Likewise, consideration

snould be given to the number of removable/replaceable Disk

Packs ha ndled (pul led , f iled , indexed) in t~e l ibrary

func t ion . This wi ll  become more important in the future

as additional applications are implemented on large scale

i~1ass Storage/Disk File oriented systems . At the present

• time this workload is minimal and is not included in our

computation. Stated below is our experience to date as

related to tue duties of disk pack iiionitors .

APPL:-WEX VI• 32



DUTIES OF DISK PACK -~ONITOR

r DESCRIPTION TIME EXPENDED FREQUENCY

1. Arrange for disk surface :05 per pack As Required

analysis when necessary .

2. Prepare a Disk Surface :03 per pack As Required

Analysis Report.

• 3. Prepare a card deck to :10 per pack As Required

r e f o r m a t .  • -

t 4. Ma in t a in  history , su r face  :~)3 per pack As Required

analysis , and fonnat listing

f i l e s .

5. Assign disk pack and up da te :05 per pack As Required

inventory card file and list.

6. Release disk pack and update :03 per pack As Required

inventory card file and list.

7. Verify weekly P040 Datainan :15 per week Weekly

inventory list vs card file.

8. Monthly physical inventory . 1:00 per month Monthly

Av~ rayc weekly manhours 3: 00 per week Weekly

Additional time required only on

in c o m i n g  or ou tgo ing  d isk ~;hip—

men ts : -

r 1)~;[}( -- c t  i o~ of i i ic  ‘;-i i ug ( T h 5 k  j :i r~-~s : 1 5 per pack As Bcqui red

P r epa ra t ion  of ou tgoing  di sk  j~acks :15 pe r pack As Required

C•1
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The ru-’;u 1 t S of a cit-I a ii c.d si udy conduct ed to det erin i no

I v.il id wor -k I i t ( t . I ) i  ( I i ’~~lI t  o f 1 i hr. i ry m u d  iuw; • t r e  ~I~~; fo~ lows :

Functions Findi n9S

P u ll t apes for Set Up Avg . 35 m m .  per 100 tapes

Avg. 3059 tapes per day

Blank tapes from release list Avg. 1 hr. per 100 tapes

Avg . 1505 tapes per day

• File & Index Times Avg . 41 m m .  per 100 tapes

Avg.  4564  t apes  pe r day

Tape problem r e sear ch / t e s tin y/ r eh a h  and processing i n te r f ace

and redundant storage tapes requires an average of 12 hours

per day .

I Data r equ i red  for  average  number of tapes handled is obtain-

able from the DATAMAN system .

— 
•
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COMPUTATION OF TAPE LIBRARI AN REQU IREMENTS

‘S
X1 = Factor for Pulling tapes for set up (Nr. of TAPES)

X1 = 0.583 Hrs. per 100 Tapes
t 

— Factor for Blanking Tape release list (Nr . of TAPES)

X2 — 1.0 Hrs . per 100 Tapes -

X3 — Factor for Filing and Indexing Tapes (Nr. of TAPES )

• X3 — 0.683 Hrs. per 100 Tapes

Factor for tape problem research/testing/rehab , and processing

interface and redundant storage tapes is a constant of 261.
• (AVG of 12 }IRS per day , 5 days per wk, 4.35 wks per mo.).

Equation Formula: 
-

261 + (0.583 X (X1)) + (1.0 X (X2)) + (0.683 X (X3))

Sample Computation :

261 + 535.019 + 451.500 + 935.163 — 2182.682

2182.682 —15.1575 or 16 — RQMT
144

NOTE: In the advent of adding disk pack workload to this

standard equation an X4 factor of “XXX ” should be inserted

in the formula. The equation constants were developed

through an operational audit and related time accounting.
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DATA CONTRO L

Work Center Responsibilities -

Control of Input and Output:

r Accomplish collecting, control , and packaging of input and

output for assigned data systems. Preparation of production

packages to include consolidation and/or preparation of run

sheets, tape labels, utilization cards, control cards,

system name or date cards , and card input .

The major problem with this manning guide is likewise the

use of the computer inventory as the workload unit of measure.

The transition of systems to larger capacity and faster

computers in no way lessens the volume of input data handled,

or the number of production packages prepared , yet the

present manning guide reduces our manpower requirement/

authorization as the computer inventory is reduced . It is

* suggested that the workload u 1it of measure be the number

of production packages prepared and the equation factor of

.69 64X be used (hours required per workload unit ) .

~ork1oad Factor -

• X = v~ork Units Processed (Production Packages)

standard Manning Equation -

I = Total Manhours

I = .6964X

APPEN DEX VII
38 

~~~~~~~ 



-

I Workload Factor Definition -

X: A two digit code used to identify job

- .~ packages prepared and processed on ADPE .

Source : Manual count required and internal

records maintained. Data can be

• reported in a mechanized system. -•

Sample Computation : X 4463

Y = .6964 X 4463 Y = 3108.0332

RQMT: 3108.0332 - 144 22

I
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PI(OIJUCT1ON CONTROL AN L) SCtI EbULIN (~

~ork CcnLt r Responsibilities —

1. Production Analysis: Perform detailed analysis of

production work flow, internal control procedures and methods

of management for operational data systems. Maintain

• surveillance over equipment utilization , analy ze problems

and make changes in schedules and assignments to accommodate

overloads, priorities and eliminate backlogs.

• a. Job Staging: Secure the necessary tapes and instructions

for a scheduled job , post reel n umbers and counts , verify the

raw data count of the processing ins truction worksheets,

initial worksheets with operator number and date and forward

to Data Control. Insure value cards are available , stamp

worksneet , check mechanized production packages to insure

that library copy has been pulled and sent to the library

for the required tapes to be pulled. Review and verify the

card to tape reels being recycled. Review the entire package

for completeness and assurance that the required posting has

been made ; insure that ddte cards and utiilization cards are

in proper sequence; place worksheets, reels, labels, run

cards, and value cards in appropriate area for computer

processing; post all reels going forward into other systems

on appropriate worksheets ; verify and initial worksheets

APPENDEX VII I
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against typewriter documentation; check operator decisions

made during running of system , verifying positive and

-• negative inputs/outputs. Check various conditions and

values  in system nam e cards . Receive completed worksheets

and output products and complete utilization cards and

production package.

• 2. ~DPE_Scheduling: Develop plans and schedules for processing

• da ta systems . Review and f i n a l i z e  30-day pro jec t ions ;

prepare daily and/or weekly detailed operating schedule ,

review previous day ’s schedule for uncomp leted jobs in process

to update current schedule; determine priorities of jobs to

be scheduled ; make detai1ed schedule , mechanically list

• s chedule  ari d i~ak e  d i s t r i b u tio n  to an r r o p r i at e  work center .

J~ere a g a i n , t h e  Conmi~ nd ?~anni rig Cuide uses computer equ iva l en t s

as the workload fac tor .  The S t a n d a r d  E q u a t i o n  ( M an h o u r s )

u’; ’-d is as fo l lows :

•~~t-re 
“I” = Total  1~ rihours , I = 1-18. 0X~

~.‘here “XT” Total Computer Equivalents , X1 = Number of

L~ rge ~~-a1e Cc:~piitors , X2 Nu h er of ~-~ediUin and Small  Scale

compute rs. The point value for X 1 = 1.0, X~ = .8. The

~ a n h our  A v a i l a b i l i t y  Factor  of 144 hours per month is used ,

as in all othor manpower co: :Tiutations. This standard , as of

this  pub l i cat i on , appears to be adequa te  to support this

f u n c t i o n  at the Air Logistics Centers. However , with the

39
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advent of Thi rd Generation Compute rs  rep lac ing  several

smaller capacity computers , t h t - r e  may be indicated a

r reduced manning requirement of some degree. Yet , the work-

load wo uld  r emain r e l a t ive ly  constant  and therefore  a look

at a more realistic measure of the workload should be

taken.

It is suggested that a more reasonable workload factor ,

fo r the Job Stag ing f u n c t i o n , mi ght  be the number of

product ion  packages  h a n d le d  and processed.  For the

scheduling function , i t  is  suggested t h a t  the more reasonable

w o r k l oa d  f a c t o r  ni g h t  be t h e  number  of separa te Jobs processed

on a g iven coii~p u t r ~r .  A word of adv ice  is to s tay  loose,

t a k e  a look at the pr esen t s i t ua t ion , and if the  s i t u a t io n

di ctates , or is a l t ered in t ime , app ly e i ther  the presently

used manning guide or consider use of the suggested approach .

- 
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p- CONCLUSION

You can ’t beat historical experience , and the Manager ’s best

• 
jud gement! Don ’t f igh t  it - You might like it!

-~ 
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