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EXECUTIVE SUMMARY

Electronic Benefit Transfer (EBT) systems use electronic-funds-
transfer and point-of-sale computer technologies to perform benefit 1issuance
and redemption functions in the Food Stamp Program. Recipients' program
benefits are maintained in computerized accounts, and their benefits are
electronically credited to retailers' system accounts when recipients buy
groceries. Retailers, in turn, are reimbursed for EBT credits when a system's
clearinghouse bank initiates an electronic funds transfer through the Federal
Reserve System's Automated Clearing House (ACH) network. The transfer results

in EBT credits being deposited to retailers' regular bank accounts.

Electronic Benefit Transfer systems offer many potential advantages
for benefit issuance and redemption in the Food Stamp Program. The applica-
tion of electronic-funds-transfer and point-of-sale technologies eliminates
the need for Authorization-to-Participate (ATP) documents and food stamp
coupons. Such changes offer some potential for greater administrative effi-
ciency and benefit security. Furthermore, an ongoing demonstration of an EBT
system in Reading, Pennsylvania, has shown that recipients and grocers find
EBT systems easy to use. Recipients, grocers and banks all prefer the Reading

EBT system to the previous coupon issuance and redemption system.

THE NEED FOR SYSTEM PERFORMANCE STANDARDS

If EBT systems are to be a successful alternative to the coupon-
based issuance and redemption system, they will need to meet high standards of
performance. Whenever recipients attempt to buy groceries, for instance, all
system components must be working properly to support transaction
processing. In addition, slow system response times at store checkout
counters will not be accepted by grocers or recipients. Furthermore, all
system functions must operate accurately to avoid errors in system accounts,
and EBT systems will need to maintain high levels of system security to

protect program funds against theft or diversion.

To support state initiatives to introduce EBT systems in other
locations, this report presents a set of recommendations for EBT system per-

formance standards. It also provides recommended procedures for monitoring
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system performance. The recommendations are based on experience gained during
the Reading EBT demonstration and on recognized performance capabilities of
commercial point-of-sale (POS) systems, which are similar in basic design and

operation to the Reading system.

The performance standards and monitoring procedures recommended
herein are designed to facilitate the successful implementation of future EBT
systems., As state welfare agencies consider the possible application of these
technologies to benefit issuance and redemption, they should keep these recom-
mendations in mind during discussions of system design and operations. The
recommendations are especially pertinent when state agencies reach the point
of establishing performance standards for vendor-supplied POS services. If
state agencies instead choose to design and operate their own EBT systems, the
recommended performance standards provide guidance in setting levels of system
performance that will be acceptable to system users. The recommended monitor-
ing procedures will assist states in ensuring that system performance stan-

dards are being met.

The report's recommended performance standards pertain to '"on-line,
real-time" EBT systems. Such systems requiré that the system process many
system functions (especially purchase transactions) while the system user
waits for a response. Most commercial POS systems in the United States today
are based on this design, and it is expected that most EBT applications in the
next few years will be on-line, real-time systems. If state agencies select
other system designs, they will have to develop a separate set of performance
standards for their systems., Even if other designs are selected, however, the
information in this report can serve as a useful basis for developing other

standards.

Finally, it is likely that potential performance capabilities of POS
systems will improve over time as advances are made in available system hard-
ware, software, and telecommunications components. Because the standards
provided in this report are based on current system capabilities, these stan-
dards may need to be updated in the future. For at least the next several
years, however, they should continue to represent valid measures of acceptable

and attainable system performance.
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MAJOR AREAS OF RECOMMENDED PERFORMANCE STANDARDS

An EBT system will perform or interact with many different Food

Stamp Program benefit issuance, benefit redemption and administrative support

functions.

These functions include:

posting Dbenefits to recipients' computerized EBT
accounts;

issuing 1identification cards which enable authorized
recipients to access the system;

electronically processing purchase and refund transac-
tions;

settling retailers' EBT credits;

responding to recipients' account balance inquiries and
retailers' queries for deposit information;

updating and maintaining retailers' and recipients'
computerized accounts;

reconciling the flow of benefits through the system;
and

providing management information to systen{ operators,
the state agency, and the Food and Nutrition Service of
the U.S. Department of Agriculture.

Six key characteristics of system design and operations affect how well an EBT

system can perform these program functions. The six areas are:

1)
2)
3)
4)
5)

6)

System processing speeds, for instance, directly affect how much time

system processing speeds,
system reliability,
system capacity,

system security,

system ease of use, and

system management information.

is

needed at store checkout counters for program recipients to buy groceries.

vi
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System reliability reflects the likelihood that an EBT system will be avail-
able to process purchase transactions. The security of the system affects the
financial integrity of all program functions dealing with benefit issuance and

redemption.

Because these six system design and operating characteristics affect
the performance of program functions, the report's recommended performance
standards are presented in terms of these six key areas. Detailed performance
standard recommendations and monitoring procedures are presented throughout
the report. The following sections provide a summary of the nature and ra-

tionale for these standards.

System Processing Speeds

The Reading EBT system is an on-line, real-time POS system. Such
systems require immediate processing of purchase transactions and other func-
tions. Slow processing speeds will cause delays at checkout counters and
local welfare office workstations, leading to user dissatisfaction with the

system,

To avoid excessive delays, the report presents recommended process-—
ing speed standards for various system functions. Standards are presented in
two different formats ("average time" and "99 percent time') for three differ-
ent time periods. The three time periods (peak hours, prime hours, and all
hours of system operations) correlate with expected monthly and daily fluctua-
tions in system procéssing demands. Because system processing speeds are
likely to be somewhat slower during periods of heavy system usage, the time
standards are somewhat less stringent during peak and prime processing per-
iods. The average time standards reflect recommended maximum average system
processing times during any given time period. The 99 percent standards
provide an upper bound on processing times. That is, no more than one percent
of all system transactions during a given time period should exceed the 99

percent time standards.

Some program functions have a greater need for fast processing than
other functions. Rapid processing of purchase transaction messages, for
instance, is more critical for the successful operation of an EBT system than
the processing of local welfare office updates of file information. The

report, therefore, presents separate procesing speed standards for different
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program functions. These standards differentiate among the four major points
of message origination in an EBT system: store checkout counters, local wel-
fare office workstations, retailers' or recipients' telephones, and worksta-

tions at the system's operations center.

System Reliability

Many different system components must work properly if an EBT system
1s to successfully process purchase transactions. These components include
recipients' and retailers' EBT cards, store equipment (i.e., POS terminals,
PIN-pads and printers), the communications network connecting store terminals
and the system's computers, and the system's computers and associated peri-

pheral equipment.

Failure within any single system component will prevent use of the
system. Because problems with the system's computers will affect all system
participants, the most important performance standard for system reliability
is the percentage of time the system is available to process EBT functions.
System availability is reduced whenever the system's computers are not running
or when peripheral equipﬁent (eig., the system's operating console, modems for
telecommunications lines, tape drives or disk packs) are not functioning. A
single performance standard for system availability is presented, and this
standard should be met during periods of peak system usage as well as during

all hours of system operations.

Performance standards for the reliability of other system components
focus on maximum acceptable service times to repair or replace faulty EBT
equipment. The report also presents performance standards for a system's

ability to process all system functions accurately.

System Capacity

Limited capacity of an EBT system can lead to problems accessing the
system, to slow processing speeds, and -- in extreme situations -- to prolong-
ed periods of system downtime. To avoid these problems, the report presents
standards for three areas of system capacity: communications, processing

throughput, and data storage.
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Communications capacity refers to the number of telephone lines
available for transmitting transaction requests to the system's computers. If
a sufficient number of lines is not available, store terminals will not be
able to call the system to transmit purchase transaction requests, thereby

causing delays at checkout counters.

Processing throughput refers to the number of transactions which the
system can process in a given amount of time. Inadequate processing capacity
will increase processing times, and the performance standards for processing

speeds may not be met.

An EBT system needs to maintain a number of different system files
on data storage devices (e.g., tapes or disks). If sufficient space is not
allocated on data storage devices for all system files, file capacity will be

exceeded and further processing cannot continue.

Required system capacity for communications and data processing will
depend on peak volumes of processing demand on the system. Data storage
requirements depend on the number of recipients and retailers using the sys-
tem. The system develaper, therefore, must estimate peak processing loads and
the number of system users when designing an EBT system to ensure that
sufficient capacity will be provided. Because demands on system capacity can
change over time as more recipients or retailers are added to the system or as
recipients use the system more frequently, the system developer needs to
monitor capacity usage after system implementation to prevent the occurrence
of capacity-related problems. As a system nears its capacity limitation for
either communications, processing throughput or data storage, the system
developer will need to expand that area of system capacity to ensure that
performance standards continue to be met. Because plans to expand system
capacity may take some time to implement (i.e., new equipment may need to be
ordered and 1installed, and system software may need to be revised to
accommodate new equipment or procedures), system developers need to monitor
changes in capacity utilization closely to ensure that expansion plans are

initiated well before capacity problems develop.

ix
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System Security

An EBT system will be responsible each month for processing thou-
sands of dollars of Food Stamp Program benefits. A very high level of system
security must be maintained to protect these benefits from accidental loss and

intentional theft or diversion.

System security involves measures to both prevent errors and loss or

diversion of benefits, and to detect any such problems when they occur.

Preventive measures include controls on physical access to the
system, controls on communications access, message validation, and sound
administrative and operational procedures. These measures should allow the
system to avoid accidental errors and to recognize and reject any attempts to

intentionally divert funds.

To detect problems which may occur, all system accounts and flows of
benefits through the system should be reconciled each day to ensure the proper
accounting of all program funds. The system should record all transactions
which involve the transfer of funds to provide an auditable trail of changes

to each system account,.

System Ease of Use

Successful implementation of an EBT system requires that retailers
and recipients be able to use the system easily, both to transact purchases
and to accomplish other necessary functions (e.g., keeping track of account
balances and reconciling store sales against deposits to stores' bank ac-

counts). An EBT system will become easier to use as:

. the number of separate actions needed to accomplish a
given function is minimized,

. the number of commands or codes which must be memorized
is minimized,
. clear and comprehensive in-process prompts and training

are available, and

» procedures for resolving problems are clearly ident-
ified.
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Even if the above operating procedures are integrated into the
design of an EBT system, the system will not be easy to use if processing
speeds are slow, if the system is often unavailable for transaction proces-
sing, if the system fails to process all transactions accurately, or if secur-
ity problems lead to accidental or fraudulent loss or diversion of program
benefits. Thus, the performance standards recommended throughout the report
for these other characteristics of system operations are just as important for

ensuring system ease of use as the procedural factors listed above.

System Management Information

System managers need accurate, timely and comprehensive information
about system operations and performance. Information should be available
about levels of system use, system performance, specific problems encountered
during daily operations, system costs, and changes in system design or operat-

ing procedures.

Information about levels and trends in system use is needed to
monitor capacity utilization and to identify possible needs for expansion of
. system capacity. This information also will be useful to other state agencies

as they begin to plan for EBT systems in their jurisdictionms.

Measures of system performance should be related directly to the
performance standards specified for the system. Using the monitoring proce-
dures recommended in the report as an example, system managers should receive

information on many different performance factors, including:

* average processing speeds for various system functions,

e the percentage of time the system is available for
transaction processing,

. the percentage utilization of the system's processing
resources,

e the percentage of time all lines to the system are in
use,

. the incidence of processing errors,

* any problems with system reconciliation, and

xi
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. a summary of complaints received about system opera-
tions from retailers or recipients.

In addition to summary information about system performance, system
managers need detailed information about the nature and cause of any problems
affecting system operations or performance. System managers can use this

information to design corrective measures to resolve the problems.

To assess the administrative efficiency of system operafions, system
managers should receive ongoing information about the full costs of operating
an EBT system. These costs include labor costs, data processing costs, tele-
communications charges, charges for equipment purchase and leasing, software

purchase or lease costs, and service contract charges.

Finally, as with any computer system, any changes in system design
or operating procedures should be thoroughly documented. Such documentation
will facilitate the identification and resolution of any system problems that

may develop at a later date.
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Chapter One

INTRODUCTION

The Food Stamp Program provides benefits to needy households to help
them purchase food items authorized under the program. The U.S. Department of
Agriculture, Food and Nutrition Service (FNS), is responsible for federal
administration of the program. State welfare agencies administer the Food
Stamp Program within each state. Although state agencies must adhere to
federal regulations governing program eligibility requirements, benefit levels
and issuance procedures, they have considerable latitude in deciding how to

administer the program within the framework of the federal regulations.

With respect to benefit issuance procedures, nearly all program
recipients receive benefits in the form of food stamp coupons with specified
face values. Mechanisms for issuing these coupons vary both within and among
states. Recipients use the coupons to purchase groceries at authorized retail
food outlets, and retailers deposit these coupons at their local banks for

full reimbursement from the federal government.

For several years, FNS has sought alternative benefit issuance and
redemption systems for the Food Stamp Program that are more efficient, less
costly to administer, and less vulnerable to fraud and abuse than the current
coupon-based systems. One alternative system being tested is the Electronic
Benefit Transfer (EBT) system, which uses electronic-funds-transfer and point-
of~sale (POS) technologies to change the manner in which benefits are issued
to recipient households and redeemed by food retailers. Experience with a
demonstration of the EBT system, however, indicates that system performance is
a critical element in the successful implementation of an EBT issuance and
redemption system. If EBT systems are to be implemented by other state
agencies, therefore, these systems must meet a minimum set of performance

standards.

1;1 THE READING, PENNSYLVANIA, EBT DEMONSTRATIONS

The Food and Nutrition Service has sponsered two EBT demonstrations
in Reading, Pennsylvania. For the first demonstration, a systems engineering
firm -- Planning Research Corporation (PRC) -- designed and operated an EBT

system in Reading from October 1984 through December 1985. The evaluation of
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that demonstration showed that recipients, retailers and financial institu-
tions preferred the EBT system to the coupon system it replaced by wide
margins. Demonstration participants did complain about some performance-
related problems, however, and the EBT system's administrative costs were
higher than the administrative costs of the coupon issuance and redemption

system.l

In response to widespread support for the system from the
Pennsylvania Department of Public Welfare (PDPW); from Reading retailers,
financial institutions, and demonstration recipients; and from Pennsylvania's
congressional delegation; FNS extended the EBT demonstration in December
1985. In an effort to reduce system operating costs and to test state agency
operations of an EBT system, PDPW assumed operating responsibility for the
system after the system’s computers were moved to PDPW's data processing
center at Harrisburg State Hospital in March 1986. PDPW operated the
"relocated" EBT system until June 1987, when it implemented a totally
redesigned EBT system for the Reading area. With the implementation of the
redesigned sfstem, which uses new system software and operates on PDPW's
' regular computer facilities, PDPW plans to further reduce operating costs and

to improve system performance.

Despite the changes in system administration and the redesigned
system's new hardware and software, all three EBT systems (i.e., the original,
relocated and redesigned systems) tested in the original and extended EBT
demonstrations perform the same basic issuance and redemption functions.

Benefit issuance functions include:
. posting benefits to recipients' computerized EBT
accounts;

. issuing magnetic-stripe identification cards to
recipients;

’ responding to recipients' account balance inquiries;

lyilliam L. Hamilton et. al., The Impact of an Electronic Benefit
Transfer System in the Food Stamp Program, Cambridge, Massachusetts; Abt
Associates Inc., June 1987.
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. processing purchase and refund transactions
electronically; and

e manually authorizing EBT sales when stores' EBT
equipment 1is not working or when the system 1is
otherwise not available for processing.

Benefits are posted to recipients' accounts using the issuance file normally
created to print Authorization-to-Participate (ATP) documents for program
recipients. The system processes purchase transactions when demonstration
recipients use their identification cards (called EBT cards) to access the
benefits in their accounts to buy groceries. The cards are used at special
POS terminals at store checkout counters to authorize the transfer of benefits
from recipients' accounts to retailers' EBT accounts. If the system 1is
inaccessible or if store terminals are not working, retailers can call PDPW
staff for manual authorization of EBT sales (up to $35 per recipient each

day).

Recipients can check their remaining balances either by checking the
EBT receipt printed after each transaction, by using stores' regular POS
terminals or special balance-only terminals (located at the local welfare
office and in the larger stores), or by calling a specigl telephone number
which connects to a Voice Information Processing System (VIPS) which accesses

the requested information from the recipient's account file.

The three basic benefit redemption functions in the EBT system

include:

. settlement of retailers' EBT credits;

* reimbursement of the system's clearinghouse bank's
Federal Reserve account; and

* providing information to retailers on the amount of
credits settled.

Settlement occurs when the EBT system totals retailers' credits each day and
tranfers this information to the system's clearinghouse bank, currently
Commonwealth National Bank (CNB). The bank processes this information and
submits it to the Federal Reserve's Automated Clearing House (ACH) network.

The ACH network uses electronic funds transfers to credit retailers' deposit
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program benefits (e.g., trafficking, theft). The Reading demonstration also
has shown that recipients and retailers find the EBT system easier to use than
coupons. Finally, although administrative and operating costs for the EBT
system were quite high during the original EBT demonstration, in a non-
demonstration setting these costs might be no higher than the costs of
administering the coupon-based issuance and redemption system. Integrating
EBT system operations with a State Agency's other data processing requirements
(as PDPW has done with the redesigned EBT system), for instance, should reduce
both labor and equipment costs. Enlarging the base of participating food
stamp recipients also could reduce unit costs by speading fixed costs (e.g.,
data processing equipment, time spent monitoring system operations) over a

larger group of system users.

1.2 PURPOSE OF THE REPORT

Given the potential advantages of an EBT system, FNS anticipates
that other state welfare agencies may be interested in implementing EBT-like
systems for their Food Stamp Programs. To support states' EBT initiatives,
this report provides a set of. recommendations for EBT system performance
standards. System performance is a critical element in the successful
implementation of an EBT issuance and redemption system. Poor performance can
increase costs to both the state agency and primary user groups (e.g.,
recipients and retailers). Recipients and retailers also may fail to support
the introduction of a new issuance and redemption system if that system does
not meet performance expectations. Thus, the recommended performance
standards are designed to help states avoid problems with system performance

that could deter the successful implementation of an EBT system.

The recommended performance standards presented in this report are
based on an expectation that EBT systems in the near future will be "on-line,
real-time" systems. Such systems (of which the Reading EBT system is an
example) require that purchase information be transmitted immediately to the
system over telephone lines and processed upon receipt. The purchase cannot
be completed until the system informs the user that information about the
purchase has been processed. Although other system designs are possible, most
commercial POS systems in the United States at this time are on-line, real-

time systems. If state welfare agencies select an alternative design, they
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will have to develop performance standards which are appropriate for that

design.,

1.3 THE NEED FOR SYSTEM PERFORMANCE STANDARDS

The report recommends performance standards for six key

characteristics of system design and operations:

* system processing speeds;

. system reliability (including both accessibility and
processing accuracy);

. system telecommunciations, processing and file
capacity;

. system security;
* system ease of use; and

* system management information.

Poor performance in any one of these design and operating characteristics can -
negatively impact one or more of the benefit issuance, benefit redemption and
administrative support functions described in the previous section. Exhibit
1-1 shows which program functions are affected by each system design and
operating characteristic, as well as an assessment of the relative importance

of specifying performance standards for each area of potential impact.

Specifying the relative importance of different performance
standards is necessarily a subjective exercise. Nevertheless, the information
in Exhibit 1-1 is based on experience gained from the Reading EBT
demonstrations and on an assessment of the services provided by on-line POS

systems and how such systems interact with system users.

Individual chapters of the report present a more detailed discussion

of why performance standards are needed for each of the six system design and
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Exhibit 1-1

PROGRAM FUNCTIONS AND SYSTEM CHARACTERISTICS AFFECTING PERFORMANCE:
RELATIVE IMPORTANCE OF PERFORMANCE STANDARDS

System Characteristics Affecting Performance

Processing Reliability Capacity Security Ease Mgt
Program speed Access- Accuracy Tele- Process- File of Infor-
Functions ibility comm ing size Use mation
Benefit Issuance
Post benefits L M H L H H H
Issue card M H H M M H M M
Provide balance
information H H H H H H H
Process
transactions H H H H H H H H 4
Authorize
manual sales H M H M M

Benefit Redemption

Settle retailer
accounts L M H L H H

Reimburse clear-
inghouse bank H H H

Provide deposit
information H H H H H H

Administrative

Support
Maintain files M M H M M H H M
Reconcile system L M H L H H

Provide manage-
ment reports L L H L H H

Legend: H -~ high need for performance standard
M - medium need for performance standard
L - tow need for performance standard
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operating characteristics.? In judging the relative need for specific
performance standards, several general rules were followed, which are

reflected in Exhibit 1-1:

. the greatest need for processing speed performance
standards occurs in functions requiring real-time
processing (especially functions involving retailers or
recipients);}

» performance standards for system accessibility are most
needed for functions requiring real-time processing,
unless an occasional slight delay in access does not
severely impact system operations or system users
(e.g., routine updates of file information);

*» all system functions require a very high standard for
processing accuracy;

. the need for telecommunications capacity is greatest
for functions generating a large number of simultaneous
demands for access to the system;

* all system functions require a very high standard for
system security;

* standards for system ease of use are most needed for
functions requiring direct interaction between the
system and retailers or recipients; and

. performance standards for the timeliness and content of
management information is greatest for those functions
affecting flows of benefits through the system and for
reports which present measures of system performance.

The importance of establishing performance standards for an EBT system is
reinforced by some of the problems which developed during the Reading EBT
demonstration. The Reéding system experienced problems with processing s-
peeds, system reliability and system capacity, especially during the first
nine months of operations. Because performance standards had not been
specified for the Reading EBT system, there was some difference of opinion

when the problems developed as to whether or not PRC had met its contractual

lfor a detailed discussion of the issues surrounding EBT system
performance, see John A. Kirlin and William L. Hamilton, Performance Issues in
an Electronic Benefit Transfer System for the Food Stamp Program, Cambridge,
Massachusetts: Abt Associates Inc., February 1987.
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obligations to provide an EBT system for the Food Stamp Program. If
performance standards had been established, negotiations over system adequacy
and how to resolve the problems could have been reduced. In addition, the
presence of performance standards might have avoided some of the system

problems which did develop.

It should be noted that FNS did not specify performance standards
for the Reading EBT system because ~- at the time FNS awarded the contract to
design and implement the system -- few POS systems were operating in this
country. Without sufficient experience from POS operations, FNS believed that
reasonable performance standards could not be established. Instead, FNS
specified a detailed list of functional requirements which any proposed system

would have to meet.1

Fortunately, the system problems which occurred during the Reading
demonstration were not so severe that recipients and retailers failed to
support its implementation and continuation. Nevertheless, future
applications of.EBT technology to the issuance and redemption of food stamp
benefits may not be received as well as in Reading if system performance fails
to meet recipients' and retailers' expectations. Because retailers
participate in the Food Stamp Program on a voluntary basis, their acceptance

of an EBT system is crucial to future efforts to introduce this technology.

Finally, because the basic design of an EBT system will affect its
performance capabilities, performance standards should be specified before
system design work begins. If state welfare agencies decide to contract for
system design services, they should include the system's performance standards
in the original Request for Proposals. If state agencies instead decide to
design and implement their own EBT systems, performance standards should be

clearly established before agencies begin designing the system.

lSee John a. Kirlin, Developing an Electronic Benefit Transfer
System for the Food Stamp Program, Cambridge, Massachusetts: Abt Assoclates
Inc., August 1985, for a description of these functional requirements.
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1.4 ORGANIZATION OF THE REPORT

As indicated below, the remainder of the report is divided into six
chapters, each covering one of the key system design and operating

characteristics described in Section 1.3:

. system processing speeds (Chapter 2)

+ system reliability (Chapter 3)

* system capacity (Chapter 4)

+ system security (Chapter 5)

+ system ease of use (Chapter 6)

. system management information (Chapter 7)

Every chapter begins with a brief discussion of that chapter's area of system
performance and why performance standards are needed. The report then pre-
sents one or more specific performance standards which an EBT system needs to
meet. Each chapter then concludes with a description of mechanisms by which
performance can be monitored after system implementation. Monitoring
mechanisms are just as important to successful implementation of an EBT system
as performance standards. Without an established monitoring system, state
welfare agencies will be unable to determine whether or not a system 1is

meeting its specified performance standards.

The report also provides in Appendix A an example of a Service Level
Agreement (SLA) which can be used as a contractual agreement between a state
welfare agency and a system developer or operator. The SLA presented uses the
performance standards recommended in this report. State agencies seeking a
different set of performance standards can modify this SLA to meet their own

needs.

Finally, Appendix B presents procedures for estimating expected
transaction volumes in an EBT system. Expected transaction volumes are a key
parameter in designing a system's communications and data storage capacity, as

explained in Chapter 3.

10
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Chapter Two

SYSTEM PROCESSING SPEEDS

An electronic benefit transfer (EBT) system is a highly automated
computer system which maintains recipients' and retailers' account balances
and which processes the transfer of program benefits from one account to
another as recipients purchase groceries. In an on-line, real-time system
like the Reading EBT system, many computer operations must take place while a
system participant (e.g., recipient, retailer, local welfare office worker)
waits for a response. Thus, processing speeds for an on-line, real-time
system are more critical for system performance than they are for off-line
systems, in which some information (especially information about purchases) is

stored for subsequent processing and settlement.

Because on-line, real-time systems are the predominant design for
commercial POS systems in the United States, it is expected that EBT applica-
tions in the near future will be based on on-line, real-time designs. For
this reason, the performance standards for system processing speeds presented

in this chapter are relevant for on-line, real-time systems.

We refer throughout this chapter to performance standards for "sys-
tem processing speeds.” The standards, however, actually encompass more than
just the system's time to process an EBT transaction message. They include
the time required to transmit messages over the telecommunications network,
time spent in the system's processing queue, and sometimes other components of
the overall transaction sequence. Because the chapter present standards for
different EBT functions (and these standards vary in terms of which transac-
tion components are included), we use the '"processing speed" terminology as a

general reference for the performance standards.

2.1 THE MEED FOR PROCESSING SPEED PERFORMANCE STANDARDS

As indicated in Chapter 1, system processing speeds affect the
performance of several basic EBT issuance and redemption functions in the Food
Stamp Program. The successful performance of functions requiring real-time
processing (e.g., transaction authorization, provision of balance information,
file maintenance, and -- in some system designs -- card 1issuance) is very

vulnerable to slow processing speeds. Other program functions requiring the

11
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batch processing of large amounts of data (e.g., deposit settlement, system
reconciliation, and the generation of management reports) may be adversely
affected if processing speeds are slow. To ensure an acceptable performance
level for these program functions, therefore, standards are needed for both

real-time and batch processing functions.

Rapid processing of real-time functions is crucial to the successful
implementation of an EBT system. Retail stores are particularly sensitive to
delays at the checkout counter because all customers standing in line are
affected. Slow processing of EBT purchases will generate customer dissatis=—
faction and may lead to a loss of business. Similarly, customers making
balance queries and welfare office employees will soon become dissatisfied
with a system which does not respond quickly to their requests for information

or for account processing.

Many different factors affect system processing speeds. Choice of
computer hardware and peripheral equipment (e.g., tape drives, disk drives,
modems) and software design affect how quickly a transaction is processed once
it reaches the system. Peak system usage levels and their relationship to
system capacity (discussed in Chapter 4) also affect processing speeds. For
these reasons performance standards for processing speeds need to be estab-
lished before system design begins. Once a specific hardware and software
configuration is selected for the system, performance standards for processing

speeds may not be attainable without expensive redesign of the system.

In addition to processing real-time functions like purchase author-
izations and balance queries, an EBT system will have numerous functions
requiring batch processing of large amounts of data. Although these batch
functions do not directly affect real-time processing functions, they require
access to system files and use of computer resources. If system procéssing of
batch functions is slow, real-time processing may be delayed. These delays
can be avoided if functions requiring real-time processing have priority
access to system resources, but batch functions then may take a long time to
complete., In this situation, schedules for completing batch functions may not
be met, disrupting normal system operations. Thus, batch processing speeds

also need to be considered by system designers.

12
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2.2 PERFOBRMANCE STANDARDS FOR PROCESSING SPEEDS

An EBT system must process several different types of functions.
Processing speeds for some functions are more critical to successful opera-
tions than processing speeds for other functions. Furthermore, an EBT system
can be designed so that specified functions receive higher priority for system
processing. It 1is therefore appropriate to establish different processing
speed standards for different functions. Exhibit 2-1 lists the major func-
tions in an on-line, real-time EBT system. The functions are classified
according to where they originate. If an EBT system assigns processing prior-
ities to different program functions, the functions originating from store
terminals should receive the highest priority, followed by functions originat-
ing from the local welfare office and real-time functions originating from the
system's operations center. Functions originating from telephones should
receive the next highest processing priority, and batch processing functions

should receive the lowest processing priority.

FUNCTIONS ORIGINATING AT STORE TERMINALS

Two EBT functions always are initiated at store terminals == pur-
chases and refunds. Depending on system design, recipients' requests for
account balances and stores' requests for daily deposit totals also may be
initiated at store terminals. Regardless of which function is requested
(i.e., purchase, refund, balance query), there are six components which can
affect the total time required to complete the request:

1) Transaction set-up, which includes the time to pass the

EBT card through the card reader of the terminal and to
enter the PIN. If PIN verification occurs at the ter-

minal rather than at the system's computers, time to
verify the PIN is included in transaction set-up.

2) Connect time, the time required to establish a commu-
nications link with the system's computers. Connect
time includes time to dial the system's telephone num-
ber (if dial-up lines are used) and time for the termi-
nal's modem and the system's modem to prepare for mes-
sage transmission.

3) Transmission time, the time required to transmit mes-
sages back and forth between the store's terminal and
the system's computers.

13
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Exhibit 2~1

MAJOR SYSTEM FUNCTIONS

Functions Originating at Store Terminals

requests for purchase authorizations
requests for refund transactions
recipient requests for account balances

store requests for daily deposit totals

Functions Originating from Local Welfare Office

card encoding

updates of information in an account

queries for an account balance and entry of manual

sales information

queries for an account's recent activity

Functions Originating from Telephones

recipient requests for account balances

store requests for daily deposit levels

Functions Originating at System Operations Center

updates of information in an account

queries for an account balance and entry of manual

sales information

queries for an account's recent activity
batch programs

e posting benefits to accounts

¢ gettling retailer deposits

e system reconciliation
e generating management reports

14
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4) Queue time, the time between the moment the system
first receives a message from the terminal and the
moment the system's computers are ready to process the
message.

5) Processing time, the time spent processing the message.

6) Print time, the time spent at the checkout counter
printing a receipt for the transaction.

0f the six components, only two =-- queue time and processing time ==
are directly affected by system processing speeds. System design decisions
and equipment choice, however, can affect connect time, transmission time and
print time. We therefore present recommended time standards for the sum of
these five components. We do not include transaction set-up in the recommend-
ed time standards because transaction set-up includes the cardholder's time to
swipe the EBT card through the card reader and time to enter the PIN. The
system designer has no direct control over how long these actions will take,
and it is therefore inappropriate to include transaction set-up times in the
time standards. Average time required to swipe cards and to enter PINs,
however, can be reduced by thoroughly training recipients on how to use the

card reader and PIN-pad.

Exhibit 2-2 presents our recommended time standards for functions
originating at store checkout counters. The standards are presented in two
formats and for three separate (but nested) time periods. The two formats are
"average time" and "99 percent time." These two formats are defined below.

" "prime operating hours,” and

The three time periods are "all operating hours,
"peak operating hours." Based on experience with the Reading EBT demonstra-
tions, peak operating hours are 10 a.m. to 7 p.m. each regular issuance day
and the two days thereafter (excluding Sundays). Prime operating hours are 10
a.m. to 7 p.m. each day of the month. In the extended Reading EBT demonstra-
tion, approximately 77 percent of all purchase transactions are occurring
during prime operating hours and about 28 percent are occurring during peak

hours.

The average time and 99 percent time formats are defined as
follows. Average time is the arithmetic mean of the sum of the five transac-
tion components for all transactions during any given time period. The 99

percent time format defines an upper bound for transaction times for indivi-
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Exhibit 2-2

RECOMMENDED TIME STANDARDS (IN SECONDS) FOR FUNCTIONS
ORIGINATING AT STORE CHECKOUT COUNTERS

Period Average Time 99 Percent Time

Overall 20 23

Prime 21 24

Peak 22 25
Notes:

Prime hours are 10 a.m. to 7 p.m. each day of the month.

Peak hours are 10 a.m. to 7 p.m. on regular issuance days and the two
days thereafter (excluding Sundays).

Recommended time standards assume that 1200-baud modems are used for
transmitting transaction messages and that terminals use touch-tone
dialing to connect with the system. If 300-baud modems are used, add 8
seconds to each time standard. If rotary dialing is used, add 6 seconds
to each time standard. If dedicated lines are used instead of dial-up
lines, subtract 6 seconds from each standard.

16
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dual transactions. No more than one percent of all transaction times during a

given period should exceed the 99 percent time standard.

The average and 99 percent time standards in Exhibit 2-2 show little
variation across the three time periods. The lack of variation, 20 to 22
seconds for average time and 23 to 25 seconds for 99 percent time, arises
because queue time and system pro