
























































































































































































You can now enter the command 
SET INPARM = 'B' 

to simulate the passing of the parm value 
' B' to INPARM . 

Entering either 
GO or RUN 

begins execution of your program. 
The program abends . COBTEST indi­

cates a system abend code of OC7 and 
displays the line number of the statement 
that was executing, line 11400. Looking 
at the source code, you find that the 
COBOL statement is 

IF DETAIL-LINE-CNT 
GREATER THAN + 55 

Since an OC7 is a data exception, you 
suspect that there is invalid data in 
DETAIL-LINE-CNT. You may want to 
enter the command 

EQUATE L-C DETAIL-LINE-CNT 
to permit you to enter L-C instead of 
DETAIL-LINE-CNT at the terminal (this 
saves a few keystrokes) . 

To view information about DETAIL­
LINE-CNT, you now enter 

LIST L-C or LIST DETAIL-
LINE-CNT 

COBTEST indicates that this is a PIC S99 
COMP-3 field and displays the contents 
in hex format as FOFO. COBTEST spec­
ifies that this is invalid data for this data 
type; the data is not packed . 

To determine why DETAJL-LINE-CNT 
originally contained unpacked zeros, you 
must examine the source code . You can 
place the cursor in the source area and 
enter 

SEARCH DETAIL-LINE-CNT 
to locate the character string DETAIL­
LINE-CNT. You find that DETAIL­
LINE-CNT is defined as an elementary 
item within the COMP-3 group item 
COUNTERS. Entering 

SEARCH COUNTERS 
reveals that you coded 

MOYE ZERO TO COUNTERS 
at line 10600. A group move is treated as 
an alphanumeric move; hence, DETAIL­
LINE-CNT was improperly initialized to 
unpacked zero. 

To change the contents of DETAIL­
LINE-CNT to packed zero, you enter 

SET L-C = 0 
Entering the LIST command again ver­

ifies that the contents of the field are prop­
erly packed . 

You enter simi lar SET commands 
for the other e lementary items in 
COUNTERS. 

You now enter 
GO 

to resume execution from the same state-
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PREVDISP 

PRINTDD 

PROC 

PROFILE 

QUALIFY 

QUIT 

RECORD 

RESTART 

RESTORE 

RUN 

SEARCH 

SELECT 

SET 

SOURCE 

STEP 

SUFFIX 

SYSCMD 

TRACE 

VT RACE 

WHEN 

WHERE 

Full-Screen Allow redisplay of a previous panel displayed by program if ISPF Services 
were used 

All Modes 
Specify file where output from RECORD or commands with PRINT option 
will be directed 

All Modes Trap calls to a non··existent subprogram 

Full-Screen Allow setting of COBTEST session parameters 

All Modes 
Change qualification of names or line numbers used in COBTEST 
commands 

All Modes Terminate debugging session 

All Modes Activate or deactivate logging of COBTEST session 

Line, Full-
Load new copy of program and begin execution 

Screen 

Full-Screen Restore source area to last point of execution 

All Modes Execute program without interruption caused by active breakpoints 

Full-Screen Search source, log or auto-monitoring area for a given character string 

Full-Screen Allow viewing of frequency count on a line with multiple statements 

All Modes Initialize or change values of program variables 

Full-Screen Open. close or change size of source area 

All Modes Cause execution of a specific number of program statements 

Full-Screen Open or close suffix area within the source area 

Line. Full- Allow use of CMS commands while in debugging session 
Screen 

All Modes Display a flow of program execution 

Full-Screen Allow dynamic viewing of program execution 

All Modes Set up continuous monitoring of a condition before each verb in program 

All Modes Show where execution has been suspended 

The Exterminator! 
(Are you ready to get serious about debugging?) 

XDC is a fullscreen, interactive debugger for both privileged 
and non-privileged Assembler code. It lets you develop and debug both user 

commands and applications as well as authorized code, subsystems, 
SVCs, system exits, JES2, etc. XDC also features multi-tasking 

support and cross-memory display and zap capabilities. 

For more information, please call: 

re i= (703) 456-8356 

CIRCLE #9 on Reader Service Card .& 
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F I G U R E 2 
TASK 

Setting Breakpoints 

Removing Breakpoints 

Resuming Program Execution 

Analyzing Program Behavior and Flow 

Testing Program Conditions 

Referring to Other COBOL II Programs 

Simulating Non-Existent Calling or Subprograms 

Setting Values of Variables 

Displaying Values of Variables 

Creating and Deleting Alias Names 

Determining Status of COBTEST Settings 

Directing COBTEST Output to Datasets 

Logging COBTEST Session 

Terminating COBTEST Session 

ment that previously caused the abend. 
The call to SUBPROG is trapped by the 
PROC command and you enter 

GO 
again to continue. Since DETAIL-LINE­
CNT and the other fields within 
COUNTERS now contain valid data , the 
program ends normally. 

You realize you must change your pro­
gram's code at line 10600, perhaps to 

INITIALIZE COUNTERS 
then recompile and relink, then run the 
program through COBTEST again to ver­
ify your finding. 
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But wait! The program output dis­
played at the terminal is incorrect! The 
detail lines contain data that should only 
be written when the passed parameter is 
' A'. However, you specified a value of 'B' 
for INPARM . Also, the last record was 
written twice . 

You decide to re-execute the program 
with the TRACE command to check the 
control flow of the program as it executes. 
Entering the command 

TRACE NAME 
will give a trace showing the line number 
of each paragraph entry point along with 
the paragraph name, as well as the line 
number of the first statement beginning 
each conditional group of statements 
within each paragraph . 

Before entering the RESTART com­
mand, you need to set breakpoints so you 
can halt execution at the beginning of the 
program and set the values of INPARM , 
DETAIL-LINE-CNT and the other ele­
mentary fields in COUNTERS to their de­
sired values. This is because RESTART 
loads a new copy of your program , thereby 
reinitializing program variables. All 
breakpoints and other COBTEST settings 

COMMANDS 

AT NEXT ONABEND PROC WHEN 

OFF OFFWN 

GO RESTART RUN 

FLOW FREQ STEP TRACE VT RACE 

IF WHEN 

QUALIFY 

LINK PROC 

SET 

LIST 

EQUATE DROP 

LISTBRKS LISTEQ LISTFREQ WHERE 

PRINTDD 

RECORD 

DUMP QUIT 

COBTEST 

allows testing 

and debugging 

interactively in 

full-screen, batch 

and line modes. 

will remain in effect. 
You therefore enter 

AT 10400 
to halt execution at the first executable 
instruction in the PROCEDURE DIVI­
SION. 

You now enter 
RESTART 

When the new copy of the program halts 
at line 10400, you enter the commands 

SET INPARM = ' B ' 
FREQ 
AT I 0600 (NEXT) 

The FREQ command turns on tallying of 
verbs; this may be useful to determine how 
many READS and WRITES have been 
executed. 

Since you found that the COBOL state· 
ment at line I 0600 moved alphanumeric 
zero to DETAIL-LINE-CNT, you enter 
the AT statement with the subcommand 
NEXT to halt execution at the statement 
following the COBOL statement. This will 
allow you to reset DETAIL-LINE-CNT 
and the other items in COUNTERS to 

properly packed zero. 
You now enter 

GO 
twice in succession. When execution halts 
at the statement following line I 0600, you 
enter 

SET L-C = 0 
as well as the other necessary SET com­
mands for the elementary items in 
COUNTERS . 

You then enter 
GO 

to continue execution until the PROC 
SUBPROG command interrupts the pro­
gram at the COBOL call statement and 

GO 
again to proceed to end-of-job. 

Since TRACE NAME has been in ef­
fect, you can view the log area to see the 
flow of execution of the program . You 
learn that the program never executed the 
paragraph that should have been per­
formed if INPARM was ' B'. Instead , the 
paragraph should only have been per­
formed when IN PARM had a value of' A' 
was performed . You find that the EVAL­
UATE statement in the program was coded 
incorrectly. The trace reveals that the 
proper WHEN clause at line 12100 was 
executed, but that it caused a branch to 
the wrong paragraph because you coded 
the wrong paragraph name at line 12200 
in error: 

PERFORM 0100-PARA-A 
instead of 

PERFORM 0200-PARA-B 
You enter the COBTEST command 

LISTFREQ 
and find that, as you suspected, 51 READ 
and 51 WRITE statements were executed 
by the program. This means a program 
logic error since your input dataset con­
tains only 50 records. Examining the code 
reveals that you are executing one too 
many READs and have read beyond end­
of-file. You then write the 50th output re­
cord an extra time . To verify this you re­
start the program as described above and 
use the commands 

AT 11100 COUNT (50, I) 
GO 

to set a breakpoint at the beginning of the 
in-line perform that controls reading and 
writing of records the 50th time this pro­
cedure is reached and every time there­
after. Now enter 

GO 
The READ will be executed 49 times and 
execution will be interrupted before it is 
executed the 50th time . 

When execution halts at line 11100, you 
enter 
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F I G u R E 3 

008000 WORKING-STORAGE SECTION. 
008100 SKI Pl 
008200 01 COUNTERS COMP-3. 
008300 05 DETAIL-LINE-CNT PIC S99. 
008400 05 A-RECORDS-WRITTEN PIC S9C5). 
008500 05 B-RECORDS-WRITTEN PIC S9C5). 

008900 LINKAGE SECTION. 
009000 SKI Pl 
009100 01 INPARM PIC X. 
009200 EJECT 
009300 PROCEDURE DIVISION USING INPARM. 
009400 SKI Pl 
009500****************************************************************** 
009600* MAINLINE CONTROL PARAGRAPH - HOUSE-KEEPING, READ EACH * 
009700* RECORD AND PROCESS BASED ON VALUE IN INPARM RECEIVED FROM * 
009800* CALLING PROGRAM. AT END OF INPUT FILE, CALL 'SUBPROG' * 
009900* TO DO SUMMARY REPORT PROCESSING. * 
010000****************************************************************** 
010100 SKI Pl 
010200 0000-MAINLINE. 
010300 SKI Pl 
010400 OPEN INPUT INFILE 
010500 OUTPUT OUTFILE 
010600 MOVE ZERO TO COUNTERS 

011000 PERFORM UNTIL INFILE-EOF 
011100 READ INFILE 
011200 AT END SET INFILE-EOF TO TRUE 
011300 END-READ 
011400 IF DETAIL-LINE-CNT GREATER THAN +55 
011500 MOVE ZERO TO DETAIL-LINE-CNT 
011600 PERFORM 0400-HEADER-RTN 
011700 END-IF 
011800 EVALUATE INPARM 
011900 WHEN 'A' 
012000 PERFORM 0100-PARA-A 
012100 WHEN 'B' 
012200 PERFORM 0100-PARA-A 
012300 END-EVALUATE 
012400 END-PERFORM 
012500 CALL 'SUBPROG' 
012600 CLOSE INFILE 
012700 OUTFILE 
012800 GOBACK. 
012900 EJECT 
013000****************************************************************** 
013100* 0100-PARA-A AND 0200-PARA-B, PROCESS AND WRITE THE OUTPUT * 
013200* RECORD. PROCESSING DEPENDS ON THE RESOLUTION OF EVALUATE * 
013300* STATEMENT IN 0000-MAINLINE PARAGRAPH: * 
013400* IF INPARM IS 'A', 0100-PARA-A IS PERFORMED * 
013500* IF INPARM IS '8', 0200-PARA-B IS PERFORMED * 
013600****************************************************************** 
013700 SKI Pl 
013800 0100-PARA-A. 

014800 0200-PARA-B. 

STEP 
repeatedly to step through the procedure 
one statement at a time. Following the 
flow of execution in this paragraph, you 
find that 

READ INFILE 
AT END SET INFILE-EOF TO 
TRUE 

was coded at the beginning of the pro­
cedure instead of at the end . Further ex­
amination of your source code reveals that 
there was no initial READ statement and 
that you coded the PERFORM in question 
UNTIL INFILE-EOF. 

Thus, you have been able to isolate 
several problems in your COBOL pro­
gram in one COBTEST session. The next 
step would be to make the necessary cor­
rections to the source module , recompile 
and relink, then execute the module again 
to test the changes . 
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Conclusion 

The preceding example represents only 
one possible solution using various com­
mands I chose to debug a sample pro­
gram. Hopefully, it demonstrates the 
power and flexibility of the COBTEST 
tool and convinces at least a few COBOL 
II programmers to enlist COBTEST dur­
ing the program development phase of 
theif next project. : 

ABOUT THE AUTHOR 

Alan Friend is currently a senior 
data processing training associate at 
New York Life Insurance Co. He has 
worked on COBOL II systems and is 
responsible for training his compa­
ny's data processing personnel in 
COBOL and COBOL-related areas . 
(212) 576-4409. 

---DB2---
DB2 from page 88 

only on the present data usage require­
ment, but also on ways to improve pro­
cedures ." 

Efficient Coding 

Like all programming projects, there are 
efficient and inefficient ways to imple­
ment referential integrity in DB2. Most 
experts recommend doing performance 
checks before and after a referential in­
tegrity constraint is implemented . If per­
formance degrades more than is accepta­
ble, more efficient referential integrity 
procedures might help . 

Giovinazzo gives the example of trying 
to implement referential integrity con­
straints on a customer table and customer 
order table. If the primary key on the cus­
tomer table were customer ID and there 
was an index on the customer order table 
in which the customer ID is the most sig­
nificant field, referential integrity would 
be easy to implement and low on over­
head. 

On the other hand, if the customer or­
der table contains the order ID as the most 
significant field, then when DB2 was en­
forcing the constraint it would use a lot 
of resources because it would have to 
process more rows in the customer order 
table . In that case Giovinazzo recom­
mends creating a new index on the cus­
tomer order table that has the customer 
ID as the most significant field. Giovin­
azzo also recommends establishing in­
dexes on the foreign key tables to elimi­
nate the need for DB2 to scan all the data 
in the foreign key table. 

However, even with the most efficient 
coding, referential integrity may create 
some decrease in performance. It may also 
provide constraints which users are not 
used to. Therefore, there may be some 
user resistance to it. When selling refer­
ential integrity to users , it is important to 
include not only the obvious benefits, but 
also those benefits which are not so ob­
vious. Atre points out that future appli­
cations will have reduced coding needs 
and will, therefore , be more efficient. Fu­
ture development work will also often be 
faster since the referential integrity al­
ready existing will not have to be altered. 

" In the long run ," she asserts , "almost 
every computer site will come out ahead 
if it makes good use of DB2 ' s referential 
integrity capability."~ 

ABOUT THE AUTHOR 

Lawrence Stevens is a free-lance 
writer based in Springfield, MA . 
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By Reba L. Chaisson 

Perspective On 
Perfonnance 

Manageinent 
Performance Management (PM) en­

compasses monitoring and tuning 
the operating system. The objective 

is to minimize service time, enhance 
throughput and extend the life of the sys­
tem. It consists of making optimal use of 
the computer' s resources, as well as as­
sessing the impact of workload, hardware 
and software changes . 

PM also comprises implementation and 
evaluation of various I/O devices , mem­
ory, operating systems , software tools and 
monitors . Performance analysts design 
paging and I/O configurations, as well as 
perform bottleneck, workload and trend 
analyses. 
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Prior to the advent of PM , the recom­
mended solutions to poor throughput and 
service times were hardware solutions -
memory or CPU upgrades costing from 
hundreds of thousands to several million 
dollars . At that time , management was 
unaware of less expensive alternatives 
(that is , parameter tuning, 1/0 reconfig­
urations, redesign of the paging subsys­
tem). Now that management is better in­
formed of the options , there has been an 
aggressive development of the PM spe­
cialization in many companies. 

PM Skeptics 

Some managers are skeptical about PM, 

however. Why? For one, upgrading is 
simpler and more straightforward . His­
torically, increasing CPU and memory ca­
pacity has accomplished the objective of 
improving performance and accommodat­
ing workload growth . 

Secondly, management must be politi­
cally and financially committed to provid­
ing the tools that make PM an integral 
part of the data center. PM is a relatively 
new profession and learning to do the job 
well requires extensive training and sub­
sequent experience. 

Tools such as education, performance 
monitors, degradation analyzers and data 
collectors are necessary for a successful 
PM implementation . The education pro­
vides the knowledge base and analytical 
techniques necessary to perform analyses . 
Performance monitors and degradation 
analyzers provide windows to the system 
aiding in workload impact assessment. 
Finally, data collectors capture data for 
post analysis, historical trending and ca­
pacity planning. 

Capacity planning is the specialty that 
forecasts the time and to what degree a 
workload's performance will change with 
the current or anticipated resource capac­
ity. Capacity planners do this by project­
ing the historical data in conjunction with 
anticipated workload growth and system 

capacity. They use various sophisticated 
statistical and analytical techniques to de­
termine the upgrade necessary to accom­
modate workload growth. There are mod­
eling tools available on the market which 
take in historical data and system param­
eters and, subsequently, build a model of 
the system. With the model, workload 
changes (that is, growth) can be made for 
various points in time and a forecast 
charted. This type of analysis is beneficial 
to management because it acts as a budget 
aid by predicting at what point monies 
will be needed for upgrades . 

Management's Focus 

The political commitment enters on this 
note. Involving system performance, 
models and forecasts in the company' s 
strategic planning requires a sharp ad­
justment to traditional management think­
ing . Rather than solely considering the di­
rection the industry is going and being 
primarily concerned with remaining on the 
leading edge of technology, management 
will instead have to learn to focus on the 
technical and financial goals for its own 
company. Too often , the focal point of DP 
management has been with the industry. 
This has been dictated by a fear of being 
left behind or out in the cold . However, 
PM and capacity planning is the oppor­
tunity for management to regain control 
of its own company. These specializations 
place the focus back on the company and 
its goals and objectives . Effective PM and 
capacity planning opens the mind of man­
agement by making it aware of the many 
vendors, products and techniques avail­
able for resolving a conglomerate of tech­
nical issues. As for the fear of not re­
maining on the leading edge of technology, 
a bigger fear should be off ailing off of 
that edge. Perhaps it is more astute to 
remain one or two steps behind . 

Do not interpret this as meaning man­
agement should become oblivious to the 
direction the industry is taking . However, 
do understand that management's primary 
concern should be what is best for the 
company. If solid-state will solve the 
problem for a two-cylinder performance 
critical dataset with a l : l read-to-write ra­
tio, then why invest in read-oriented 
cache? If the company cannot benefit 
from a newly announced operating sys­
tem, then why upgrade in the first year of 
release? If there is a 16K segment cach­
ing algorithm available , then why pur­
chase a device that caches at full track? 
Management's concern should be with 
optimization. 
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Cost Factor 

The cost potential of maintaining a well 
educated , well informed and experienced 
PM staff can be expensive . Education , 
salary and benefits for a group of only 
three analysts would be in excess of 
$150,000 per year - this is exclusive of 
the aforementioned tools. In an effort to 
minimize this cost, many companies have 
their systems programmers double as per­
formance analysts. The feasibility of this 
arrangement depends on the size and vol­
atility of the company business . The larger 
and/or more dynamic the data center is, 
the less time the systems programmer 
will have to develop his/her performance 
expertise . 

Systems programmers spend much of 
their time testing and implementing new 
software releases and maintaining and 
troubleshooting software problems . Cou­
pling PM with these responsibilities may 
allow systems programmers only enough 
time to do bottleneck analysis - analysis 
after a problem has become evident. The 
objective of PM is to assess the impact of 
changes prior to their implementation and 
minimize or prevent any impact to the 
workload. Effective PM cannot be done 
without ongoing monitoring, tuning and 
workload analysis. Understanding the en­
vironment cannot happen without impact 
assessment of environmental changes each 
step of the way. 

Performance consultants are a viable 
option for minimizing personnel costs. 
These specialists should have expertise 
in systems tuning , as well as excellent 
analytical, planning and communication 
skills. 

Tailor-made 

Despite the chosen alternative, the most 
economic and strategic manner in which 
to optimize resources and extend the life 
of the system is to monitor, tune and con­
figure the system with the company's goals 
and objectives in mind . Instituting PM 
with the proper personnel and the neces­
sary tools can save or postpone millions 
of dollars in hardware costs and restore 
control of the company from the industry 
to management. ~ 

ABOUT THE AUTHOR 

Reba L. Chaisson is a partner 
at Operating Systems Performance, 
Glenwood, IL. Her background in­
cludes nine years of experience in 
data processing. 
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• VSAM 1/0 Plus"" slashes VSAM batch processing time up to 
80 percent. 

• VSAM Assist "" backs-up and restores VSAM files 70 percent 
faster than EXPORT & REPRO. 

• VSAM Data Compressor '·'' cuts VSAM DASD space by 
50 percent. 

• VSAM Space Manager '·'1 pools VSAM DASD and eliminates 
ABENDS due to lack of space. 

• VSAM Quick-Index" 1 loads VSAM alternate indexes in one­
fifth the time ofBLDINDEX. 

• VSAM Mechanic"1 recovers or repairs broken ICF catalogs and 
VSAM data sets in minutes. 

For more information call 

800-638-9254 
MVS only. 
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The Illusion of 
Measurement 

By H. Pat Artis 

For a few moments, consider an hypothesis. Today, we are 
rapidly losing our ability to effectively measure computer 
systems.Unfortunately, our awareness of this dilemma is 

limited by the illusion of computer measurement. Simply stated , it 
is easy to confuse the accessibility of measurement data we enjoy 
today with the availability of the data we really need. Unless we 
address this trend, our long-term ability to measure, tune, allocate 
costs and plan for systems may be compromised. 

Twenty Years Of Effort 
In reflection, it still seems hard to believe that 20-odd years 

have passed since the introduction of the first set of measure­
ment tools for 360 class systems. In the late 1960s, we witnessed 
the introduction of software monitors, hardware monitors and 
SMF with OS/MVT Release 18.0. While software and hardware 
monitors were remarkable inventions, SMF was a response to 
the requests from hundreds of installations that wanted to under­
stand the nature of and to account for resource consumption. 
While TCMs have for the most part eliminated the probe points 
on which mainframe hardware monitors depended, software 
monitors and the SMF log file still continue to flourish today . 

During the early years, log file analysis was a black art involv­
ing manipulation of SMF record bytes, halfwords and offset 
fields in Assembler, PL/I and a variety of other languages. Un­
fortunately, the complexity of the record formats and the time re­
quired to develop and update analysis programs for new SMF 
releases limited the number of sites that exploited the data. For 
those who chose to analyze the data, the majority of the time 
was spent decoding the contents of fields rather than interpreting 
their meanings. While this may not have been the most efficient 
use of time, the measurement zealots who pursued this path dealt 
with the data on a daily basis and continued to present IBM a 
wealth of requirements for addressing the holes in the SMF mea­
surement scheme and MF/I and RMF when they were intro­
duced in the 1970s. 

A Turning Point 
Perhaps the single most important event in the first two decades 

of computer measurement was not the introduction of a new data 
source but the use of the SAS language to analyze the data. This 
approach, pioneered by Barry Menill, led to the development of a 
variety of packages that decoded the SMF, RMF and other records 
recorded in the SMF log and stored them in an easily accessed and 
understood SAS data format. Today, thousands of sites employ 
MXG, MICS or some other SAS-based performance database as 
their primary vehicle for analyzing SMF, RMF, and other log file 
information. After installing one of these tools, users immediately 

find themselves al­
most overwhelmed by 
the available data--the 
legacy of almost 20 
years of effort. 

One unfortunate 

H . Par Arris. President of 
Pe1forma11ce Associates. !11c. 

consequence of this bonanza of information is the illusion of 
measurement. That is, it is easy to confuse the accessibility we 
enjoy to measurement data with the availability of data we really 
need. Moreover, few of these new users ever question whether 
the underlying data sources really provide the data elements that 
they need. 

What Do We Need? 
Often, I hear questions like, "What kind of new capacity plan­

ning tools do we need to plan for today's complex environ­
ments?" While this question may have some merit, it might be 
better to ask, "What kind of data do we need to plan for today's 
environments and is it available?" 

To illustrate these concerns, consider two measurement issues 
that we face today. Expanded storage was introduced several 
years ago with the initial 3090 processor family. Moreover, ex­
panded storage is a cornerstone of MVS/ESA. Unfortunately, lit­
tle if any measurement data is available for understanding the 
use of and managing this complex resource. 

Cross memory services were introduced with MYS/SP 1.3 in 
the early '80s and have been significantly expanded in 
MVS/ESA. Yet, it is almost impossible to measure the resources 
that address spaces like DB2 consume. Moreover, IBM's 
INFO/SYS Q&A entry observed that DB2 bypasses many of the 
available I/0 measurement interfaces for the sake of efficiency. 
This problem will be compounded by new applications like 
ImagePlus and the Repository Manager which are based on DB2. 

While these problems are common to many installations 
today, it is often difficult to find a significant constituency of 
users to lobby for these requirements. 

Dispelling The Illusion 
To address this dilemma, we must focus beyond data we have 

available and clearly identify the data we actually need to mea­
sure, account and plan today's environments. Then we must 
communicate these requirements to IBM and other hardware and 
software vendors. Unless we address these issues, we will soon 
find that measurement data on which we depend is mostly an il­
lusion and that our capacity planning and performance manage­
ment methodologies are interesting relics of an era that has 
passed.~ 
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EMC's ORION Solid State Disk Subsystem 

Maximum Performance 
EMC's ORION is the fastest solid state disk subsys­

tem available for your mainframe computer. ORION 

Minimum Price 
EMC's ORION Solid State Disk Subsystem is the low­

est cost solid state solution to your I/O performance 
features a technologically advanced de-
sign enabling you to receive unprece- ORION: High Performance/Low Cost 

problems. Its state-of-the-art design 
gives you a substantial return on your 
investment for years to come. dented performance gains. 

An integrated 3880 type storage di­
rector, in addition to features inherent 
in solid state technology, gives ORION 
an access time of 0.1 millisecond - a 
performance milestone. 

What's more, EMC protects your in­
vestment by making ORION compatible 
with all IBM 370 and IBM PCM com­
puters. Therefore, performance boosts 
are realized well into the future, when 
CPU upgrades become necessary. 
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ORION 

Rotating DASO 

EMC's ORION - the I/O solution you 
have been waiting for to maximize your sys­

EMC2 

The System 
Enhancement Company. tem's performance and productivity. 

IBM is a registered trademark of 
Interna tional Business Machines orp . 

ORION's small footprint and low 
power requirements eliminate costly 
computer room renovations. Ease of 
installation and low cost of ownership 
make ORION an expedient and eco-
nomical solution to your I/O perfor­
mance problems. 

EMC's ORION - the most econom­
ical performance boost for your current 
and future mainframe systems. 

For more information, call: 

1-800-222-EMC2 
In Mass., call (508) 435-1000 
Copyright 1988 EMC Corporation 
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When Disaster Strikes 
Finding Your Backup Recovery Product 

Inadequate ... 

The FDR" system is a totally 
integrated DASD management 

1~ 
system for all your backup 
needs, including Incremental 
Backups, ARCHIVE, Superscratch 
and reporting. 

ABR" 's Application 
Backup System 
will backup the 
data sets required 
for each application. 

Disaster recovery with 
FDR/ABR is very simple. 

SAR (Stand Alone Restore) 
recovers your system volumes 
without an operating system. 

Restore the ABR catalog and off 
you go. ABR, using backward 
recovery, will recreate DASD 
volumes from their most current 
backup. ABR will automatically 
call for the proper backup tapes. 

Don't wait until disaster strikes 
to find your present software 
is inadequate. 

How long will it take to recover 
your entire data center if disaster 
strikes? 

FDR/ABR recovers DASD 
volumes from Incre­
mental Backups as if 

~-..~~~;·~,~~;.. you had done full 
, volume back-

an Give 
You That 
Sinking 
Feeling 

ups each night, 
in a fraction 

/ of the time it 
~ takes competing 
..;? products. 

If it takes 5 hours to recover 
1 3380-K using IBM's DFHSM, how 
long will it take for an entire 
Data center? 

Recover 1 3380-K DASO from a full 
volume and 3 Incremental backups. 

Available for IBM MVS, MVSIXA® and MVS!ESA® 

Send for a FREE No Obligation 90 Day Trial 

I 1• IHHOVA'i'llOH® 
e l D/1T/1 PROCESSING 

275 Paterson Avenue, Little Falls, NJ 07424 • (201) 890-7300 
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