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COMPUTER SYSTEMS DIVISION
Accounting Svstems Group
19447 Pruneridge Ave,.
Cupertino, Ca. 95044
C408)-725-8411 X4257

Kiil Vavahan, Accounting Svstems Subervisor

Increased Reliability at a Lower Cost

ARSTRACT:

This paper wiil discuss various technicues utilized 1o LhCrease
the reliability of aobpiication software and to simplifv the
ooerations management of the HP3000. Topoics presented will inziude:

~ MONITOR
- LoMplete svstem securitv, application controi and frisnaly
user interface in a single online droegram
~ A GENERAL PURPOSE AUTOMATED CONTROL APPLICATION
- How to insure that what one program writes to a ¥file i=
~ the same as what the next orogram reads
- INTELLIGENT DATARASE CAPACITY CHECKSE
- How to prevent databases from hittinag capacityv, therenv
avoiding time—consuming recovervy and clean-uo
- PRIVATE VOLUMES
- How Private Voiumes are meant to be vsed to
(1) better vutilize disc drives
(2) insure data intearity and security
(3) do svstem backup
~ APPLICATION TESTING
- A sound testing strategyv that pavs off in the lang run
- IMAGE LOGGING
- Showing its benefits both online and batch
- MISCELLANEOUS
- Kev file recovery after catastrochic crashes
- Buildina files to avoid run-time aberts
- iJnigue aporoaches to JCL. UDC’s and MPE capability
maintenance .
~ Utilizing "INFO=" for passing parameters to COROL
proarams

Backaround

The Accounting Svstems Group of CSY reports to the CSY Jontroilaer
and handlies all accountina data orocessing for CEY, Our role witnin
the Accounting Department is to svoport and develon computarited ac-

counting svstems,

in addition to support we have become heavilv involved and gegi-

cated to:

(1) Testina new HP products - both hardware and software.
This includes not onlv doing pre-release testing for
functionalitv ‘and reliability but also vtilizing these

products to develop our distributed environment,

(2) Fully vtilizing HP software and hardware to imblement a
"distributed" data Dprocessing environment. i.e. on¢e in
which the compbuting power is where the people and
problems are. This includes adoressing the problewms of

svstem security and operatorless—-computers.

We currently have our applications spread aAcross tTwo HP3080 svstems, a
SERIES 44 and 4 GERIES 33, with a total of abour 40060 Mb of disc
storage (four of our disc drives are Private Volumes). One 2519A doen
the oprinting for both machines (we use DS/3000 to cony snooltiles from
the Series 33 to the Series 44). We have one HPLi2% microcomputer in
the department and are currentlv evaluating an HP3N00 to be put in
Accounts Pavable for dedicated processing. Our svstems groun of 12

professionals supports an accounting department of 40 paople.



fonastor

Appiicatieons on the HP3000 are executed in euther onlin: ar bateh
mode. Presentiv, Hewlett-Packard ares not pravide an automat:sc svetem

To assist users in running applications in a friendiyv way.

To -start a batch procese th= yser wMust leg on toa the apprenTiote
aroup ane account and know how to stream Tne desired job wuwsing its for-
mal name. Teo run an online program, the user must krow all nacessar?
file eauvations as welil as null necessary oaramaters of tne #PE KU com-
mand (LIR, MAXDATA,etc.). In both cases, These BVETEnM fermaiitiesn are

2f no concern To the wvwser and he or  3he should net be forced to deal

with thne operaring svstem,

ang the emargance ¢

With Tne adyent of cisrvriouted oraod

ant hardware Ctermanals.

it

YETEY

open CcompUTEr TO0OMS, OpEratariess

printers, and sven computers) in thne user’s Areas, tha i1ssue 9v “Evaten

zecuritv" can no lenger be resclved witn iecks on the Cceaputér T00M
door, We Must now find wavs to Secure The Sustem UsSLAG TRe Bustem 1t~

self cure

as the nolder of the kevs, Dur aporoach to this issle iz T4

the Accounting structure of the 3000 svstan, Each Monitar cantrols a

single account and access to the Groups wi¥oin thav
MPE i® onlv granted 1 f passwords are known, Anplications ara run
through Moniter so that no user (other thian sustanms DETSONREL) @veEr

nesds to get itnto MPE.

The entire Monitor aobplication can be implemanted wiTHOUT ANY

CHANGES to existing programs, or Jjob  strecsms, Tha svstem is catabase

driven and is executed wusing ‘&”loqon LDC with GPTTOM NG

r

The aopplication 3

figure 1.0 for brief overview). existing

capabilities and is written almest entireiv uin COROL 7T
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A GENERAL PURPOSE AUTOMATED CONTROL APPLICAT(ON

One of the tasks a svstems administrator haz te do ie to veritwy
control totals for batch jobs. Most of our batech 100% consist 67 multi-
ple programs passing informaticn throuah the wuse of seavential disc
tiles and for certain jocbs it is not enouah to successfuliv reach EQJ
to sav that oprocessing was indeed succesnsful., we would have tne
pregrams wWwithin the job print out control reports tn STDLIST and the

svstem administrator would Manually  verify that the control totais

matched,

We have designed and implemanted an automates canTtirol loaging pro-~
cedure that (1) is standard for all asplicotion subsustens, (2
eliminates wmanual calculations thereby €liminating human error, 3D
stores and reports the information beina logaed, (4) directs tre Ve~

tems administrator’s attention To variances in the cantrol tortals. ana

(5) is simple and straiaht forward to iMpienment,

This - svstem, catled Controi Legs, 13 ariven oft a catanass thar
maintains the totals and the parameters that deline how the svusten
snould hanale the totals., All of the code to D2 inserted into each

program is kept in our cepvlib,

The following example will show how Control Loags works, Let
brogram "A" write out data to a ile named “D". THER DrearamMm "B will

)

use file D as an inout file t3 ao further DT OCESS LN In pragranm &,

eacn time a record is written to D two 1otais are went (in aroeunting
we usuailv  keep recora count and a doilar totai! and at the ana oF

program A the control lop subrovtine is ca'sied. Thasg Tages

i

puts them into the database, and then obprints a standardizes contirol
report to STDLIST. Then proaram B comes along and as it reads file U
it keeps the same two totals that A kept. At the end of its nrocessing
it also calls the control loas subroutine but it will compare its to-
tals to those in the database for file D, 1 thev do not match an error
report is orinted showing the differences and the sucroutine anarts the

proaram,

There are several functions tnat can be accomplisned witn Controd

Loas:

(1) Replace - this is vused by the proaram creating a fils as
was proaram A in the example above, The terals taken arc

put into the database and no further processing is dans:

(2) Compare - this takes the totals being passed nv the
orogram and compares them to the totals presently in the
datapase for that particuvlar file. If thev do not match

the proaram is aborted and an error massage L5 printsa

(3) Update -~ this takes the totals bein passed bv the progran
and adds them to the totals alreadv in the catabase ana

the resvlting new totals are then out 1n the oatabase.

(4) Compare and Update - this does tne compare function firat
with the first two totals passed and then doee an Upadve
using two optional totals that are used for this Functien

and function (%)



(S) Compare and Replace - this does the Compare function
first with the first two totnls opassed and then does an

Update usinag the second two totale,

We now currently have all of our batch processing usina Contral
logs for everyv. file +that is passed between twe OF MOre sregrams.
Generaliv, 1t has not peen inconsistent data that has led to Control
Logs mismatches, rather it has been that when we fix bugs in pregrams

we have inadvertantly introduced other buas that affect these files,

INTELLIGENT DATARASE/FILE CAPACITY CHECKS

Recovering a datapase after a datase* has hit caoacity .3 one af

the more painful recoveryv processes. Using IMAGE LCGGING heips necauss

vou can recover right up to the bprocess tnat filled “he catar:
vou still have to retrieve the database from vour tast backun and run

the loa file back in. It is alse difficuit to alwavs keed ragnt on ton

of the amount of free space each datasat within each aatas
That 30% or so free space vou like t0o maintain €an Cizanpedr alarming:s
guickly and when it does vou are facea with what we rete- T as a

“capacityv abeprt",

Along with databases, data files can »e used 1n A SLMLLAT Manner

where free space is maintained and infermaotion is “spsen:

file on a regular basis using "ACC=APPEND" orn file 2muatians.

what we have developed 1s a simple method of "“up-front" copacaty
checking within oprograms so that processini  €an De TErMLNG*aa Daiori
any data is put to the database or file in the Coze where TNETE Wi,

not be enough space available.

We do almost all of our oprogramming n COEKI., ang with O

MPE INTRINSICS can be calied directlv so thar aone of what e are Go.noc

t0o do reauires any fancy subroutines or coalng. BY umLng i
MODE202 calls for datasets and “FGETINFO™ antranz.c calls a0 §.i8x
all current-count and capacityv informatiar «an be cotaoinasg, 70w

it is onlv a matter of determining if what veu have to wor in wild (o,



The followinag example will heln:
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Figure 3.0 Database Capacitv-check example.

We have a program that orn a dailvy basis reaas in a transaction
file called “TRANS", [Each record in TRANS is wvalidoted and oer to o
dataset called "VALID-REC-DTL" in the HOLODR databass. The VERY FIRLT
CODE within the PROCEDURE DIVISION does tniee things.

(1) Calls the intrinsic FGETINFO to find out how manv r<cords
are in the TRANS disc file,

(2) Calls DBINFO MODE202 to get tne currant racoerd Count ang
the capacitv of the VALID-REC-DVL of #OLDLE.

(3) Adds together the number of recoras in TRANS and tha rouwm-

ber of records currentlv in VALID-RIC-DTL and i€ this to
tal is GREATER THAN the capacity of the datasse?t the
program aborts itself (after oranting a mezssge expla.n:

ing the sitvation). Aborting ths @pirogram asoerts a batcn
process therebyv effectively stonning Nroecessing o toe
database can be expanded.

fhe abave exampla

avoid databcose recoverv,

done for ACCESL=APPEND tvpe filss., Also o dataset or

ed for

the oprogram can o2 anart2d when %% or greater

a percentage of f

is a simole byt very

As mentioned befare.

vli capscite, 1Y 3

tant point is that the oneck be put in ot the
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PRIVATE VOLUMES

In moving towards an operatorless envirenment Frivate Volumes hav:i

plaved a kev role in several wavs,

We now use private volumes for almost all of thae processing that
used to go to tape. An HP792S disc pack can hold abeut J 1&GUbpy tapes
worth of information., Using theMPE command "VMCUNT ON,.AJTO" with a
private no one has to to "REFLY" wnhen the pack 15 needed. ALl *he oo

vantages of disc access are available as well as tha «ase  of

removability and storage that tapes have.

We now wuse orivate volumes for all of our partial dumps (svstenm
backup). We use the volumes as “SERIAL DISCE" and zs we backun to d.uc

the same wav we used to backup to tape.

G

We have found that using private volumes for Lackup i

rinause of the lack of multiple tape mounis and that disc packs dd nnt

]

suffer from the parityv errors that are freguvent on aging Tapex. .n daw

to-dav use we have Ffound that major svstem crasnes that call far
reloads seldom destrov the files on our private valumes o thot oniw
svstem~domain drives need to be reloaded. This has <ut our reloas time

t0 less than half what 1t was before.

We have created a private volume called "SPACE” that has one groun
on it also called SPACE. This pack is wmounted whenever we need vo do
extremely large sorts. What we do is to "noint” our sart files *o EPALE

and do all of the sorting on this completely empty HP7P25 pacr {(that’«

nearly 500,000 sectors of sorting space!).

i1

APPLICAT

ON TESTING

#eing a svstems Group that dnes ADPDLicATLOR MILNTERANTE GF Wil

development we do alot of testing en existing sysvams s bugs or7s

and bprograms are enhanced. In the past we aiways tasted with a

of our
rutes or
(1)
v 2)

“live" data in a group mace iust {or testing and there Werg

even guidelines on testing. What haoonened was tnat:

Test data wos easily destroved as one DErson wauid Duras

fi1les or aiter data that another had set wo. This usualiv

dican’t happen while Dnoth were tezting., 7The first
done but when h2 came back a manth Later ta use the G413
to test A new change in the opregram he §6und NS Dr Loy
data (which hHe knew and understoad) gone or aitered. THis
created a situction where test Jats INTEErity Was Nind:

istent and mMuch tTime ana affort were WASTEd GLWIVE RV LNg

to recreate daata,

B2cause the tast data wasn’t aoctywaliv designad it wvary
seldom reallyv "tested" ths proarams it flowed throuwgn, To
be wmeaningful each different tvoe of transaction must b
included in the data and especialliv ones that Fullv exer
cise the area of the orogram that has heen changad,
Production data alsoe generallyv contains a nigh volume aYf
oniv a few tvpes of these transactions so that whan datn
is just being coepied froem the live gata fijies it usualilw
wasn‘t of much worth excenpt to see if the oroegram couvla

run from beginnina to end without aborting!




(3) Because the test data wasn’t acruvally designed ot was
verv seldom that the programmer REALLY understooa thne in-
terrelationships within the data and the program, LCeprv
often the programmer was simply putting in code that he
was told te put in and wasn’t ever unCerstansing the

problem to be solvea.

This 1ist could go on and on. Gur solution t5 tne problem 13 wnat

we call "TESTRASE".

TESTBASE is a aroup within our FINANCE account that is agestaned to
be 'a complete, self-supporting envirenment {ar the ‘tesgting of oaur
Accounting software. Bv "complete” it is wmeant that H3.nG  the
procedures we‘ve outlined, TESTERASE can be <=nhanced to fully test any

"live" scenario desired. By "self-supporting” it i3 meant that ciosure

exists within TESTRASE'S set of datra.

Listed below is the set of auidelinas that we save sat wo tor
TESTRASE. The way fESTBASE works in practice is Thot we keer the aroup
TESTEASE as a "clean” ceov and for each person we have a group for themn
to do their testing in. When we create this group we Qive then @ copy
of all +the necessary files that thev wiil need from TESTRASE nnd.we
make sure that when testing is finished that +thev go back and add to
TESTEBASE the new test data that thev huve developed. We have found that
for TESTBASE to work requires a serious commitment and effort from
management but that the testing time saved, the increased tharouahnaess
and qguality of testing, and the knowledge @gained bv the oroGraMMErS

makes TESTEASE one of the best investments we’ve made.

i3

TESTRASE

(1)

~
S

(3)

(4)

%)

guidelines:

TESTHAGE should have complete <closure. Any data neecad
for Jobes, validation, etc., will be kept Wwitnin TEST
If needed, TESTBASE could be removed to another macnine
alonag with necessary program files and all testing could
be accompnlisned. :

W w

Naming conventions should be inaependant from actual
naming conventions, Most production naming cenventions
(eq. Part-Numbers) are not the result of oredefincc
naming schemes designed to minimize start- up costs and
overhead involved in user understanding. TESTHBASE names
will trv to be as simple and orderly as is possible,

All test data should be independant of actual proauction
data valves, In this wav oata can be designed 1o provide
specitic information to the testor.

TESTRASE shovid be recoverable. This means thot ot a0t
time the orogrammer may retreat back to tima € and bagin
again with exactly the same scenario ¢~ environMenst NE
started with, Also, with not being tied to the produc—
tion environment testbase or any part eof it mMean=
TESTBASE can be stored at anv point in time during t2st-
ing and then at any time be recovered ts6 that point o
restart.

TESTRASE should be avnamic in  fthat whenever it is u

e,
time should be taken to enhance trie origincl Testibane =0
that <(a) it does not hacome outdated andg () s6 thav
testbase ogrows with new databases ana files being adeed

to increase the range of systems that can be tested in
the future without having to "reinvent the wheel" with
each n2w user,



IMAGE LOGGING

in our environment we are U5ing Image Logoing gar virTuaily all of
our databases. All of our logaing is done t0 diSC ANG wWe’ve prfalirsd

some unexpected benefits from having the lagoing processss,

First, we’ve seen no problems witn 123Gind t6 alszc, When We bhoiin
our loa files we obtain the disc address of tna files S0 *nNat in o
seriocus crash we can pull the files off to tape weing SADUIIL (see

MISCELLANECUS section on Key file recoverv),

aMmES not Fiowm

a}

Second, one of the biggesxt nenefits  fromMm lega.ng
when the svstem crashes but when an application ocborts and we nzed 1o
recover the databases involved. It is n.ce being abie Yo recover o
éntnbuse right up to the beginning of processing of an anplicat.on and

not lLose previous processing to thot datahcse,

Third, -the incremental processing time involvad with logging is
vnnoticeabie and implementation of 160Qing FEQUITEs N BFo3dram CHANGES.
A common oractice wefva seen i3 to oput DRSTORE’S at thz beginning of

16t streams for recoversbility, Trhat definitely addss $roCessing Time!

iS5

MISCELLANEDUS TOPICS

Kev file recoverv after catastroohic crashes

There wused to be a time when catastroohic s9s3tem crashes maant a
total reload of the svstem from the last backup. For Accounting this

meant losina all the processing that had occurred firom backup *to the

crash. However, with a -little planning and a svetem utilit» called

SADUTIL <(see MPE Svystems Utilities reference manual - Part Mo,
30000-90044) files on the inoperable system can be copied to tape and

thereby recovered.

Planning needs +to be done because if th2 svstem diractorv is
destroved in the crash, the onlv wav to get the {ile is %: knew the
iogical device it resides on and its starting disc aadress., This infor-

mation can be obtained from the MPE STORE command usina the 5HOW param-

eter or can be obtained bv doing a LISTF within LISTDIR2.PUB.SYS.

In our environment we use both, depending on tne specific file,
For our 1Image Logging files we put LISTDIR2 in the job straam that
builds 1Be log files. This wav the address 1s priunted riaht on the
STODLIST and filed with the backuwo listinas. For the few strateagic files
that we need to keep track of their whereabouts on the systen, we've
out LISTDIR2 into the job streams that create the files. If the svstem
crashes, we get the address of the file from the last STDLIST Fer thaw

job and vse SADUTIL to get our file back!

i6



Bvilding files to avoid run—time aborts

When building files within jeb streams the “DISC=" Parameter of
the BUILD command can be used to allocate the entire amount of Gisc
space needed. This is accomplished by setting the anitial aliecation
‘eaunl to the number of extants (rememder that
DISC=Inumrecll lnumextentsli,initallecl)! ) so tnar DISC=:0004,2%2,32
would allocate the entire space for 10,000 records or fail due to iack

of disc space. This wav lack of disc space will abort the doD strean

ovutside of, and before the proegram that would‘ve uzaa the file.

How not to lose JCL

In the past we had alot of problems with <*he STDLIST that i3
printed for every‘butch job. First, it seems as thaugh STDLIST’s page
e ject the line priﬁter apout everyv other line, This alwavs destroved
any attempt to keep paper piling properlv and lammed the pranter on o
regular basis. Secondly, wuser’s don’t understand the importance of
STDLIST’s so they aet thrown out, filed with reports, inadvertantlu
ieft attached to somebodv’s output (and therefore thrown out).ervc. It
always seemed to be. the case that the STLLIST was missing for tnat
crivical job that aborted and trving to fix the job pecame a difficuit

task,

We have implemented a simple solution that has solved our STDLIST
problems. Any iob that has a STDLIST wertn saving nac  had
"OUTCLASS=LP,5" added to its job card. This defers the STDLIST 30 it

doesn’t oprint (our OUTFENCE is normallv 7) until a svs+tems Derson

17

prints it off, We print of f the STDLIST’s once a cav and file the them
by the day we print them off (this avoids having to saparate them). Now
our oprinter jams alot less often and we alwavs know exactlv where the

STDLIST’s arel

i8



MPE IV?8 “INFO=" PARAM

MPE IV has a new parameter. called “INF0O", for the RUN csmmand.
Using INFO alohanumeric information can be passed to apoiication
programs, HBefore INFG tne onlv run-time parameter for passing i1nforma-

tion was "PARM", and it nhandled only numeric informaticn.

We have written an SPL subrovtine that retrieves the alonanumeric
string and the length of this string to a CORBOL YII program., A simble

COBOL example and the subroutine listing follow:

WORKING-STORAGE SECTION.
i InFO PIC X(80).
01 INFO-LENGTH PIC S9(04) CONMP,
CALL "GETINFO" USING INFO. ItFO-LENGTH.
From MPE:

tRUN PROGRAM : INFO="HELLO-THERE"

i9?

PAGE 0001

00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
60000
00000
00000
00000
00000
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00000

00000

00000
00000
00000

00000
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00005

60005
00005
00005
00007
00042
00012
00042
00015
00045
00045

00020
00022
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HEWLETT-PACKARD 32100A.08,01 SPLI4WI GUN. SEP 20, 19

$CONTROL SUEPROGRAM,MAP ADR ,SEGMENT=GETINFC
$TITLE “FMS0615S - GETINFO"

<< THIS PROGRAM WILL RETURN AN 83 CHARACTER STRING )
(¢ AND THE LENGTH OF THIS STRING A

(< TO A COBOL PROGRAM THAT WAS RUN WITH THE "INFO=" 3°
<{ OPTION. THE ADDRESS OF THE STRING IS STCGRED IN 3>
(< BG-5 AND THE LENGTH IS STORED IH G-6 AT RUMN TIME, 3

BEGIN
PROCEDURE GETINFOCINFO.LEN):

ARRAY INFO:
INTEGER LEN:

BEGIN
LOGICAL BSTART=0:
0 +000
INTEGER DELTA,X:
Q +004
@ +002
BYTE POINTER PINFO:
G +003
POINTER P’LEN,PO,.PREG:
Q0 +004
@ +00%
@ +0066
POINTER W’ PINFQ:
Q0 +007
LOGICAL VAR:
8 +01i0
X. 1= @QSTART: {{ SET POINTER PG T3 CURFENT ]
BPa := {( VALUE OF G-REGISTER 33
AGAIN:
DELTA := PQ: <{ FIND OUT HOW MUCH TC CHANGE € ;3
@PREG := @PR(-2): ({ SET POINTER TO VALUE OF >3

<¢ P-REGISTER IN STACK MARKER

@PINFO := ®&PB - S: (< SET POINTER T WHERE
(< RUN INFO ADDRESG WILL > »

@P’LEN = @PQ - 63 (¢ RETURM LENGTH OF >3
C((STRING FROM GQ(I)=63)
LEN := P?LEN:

IF PREG = 0 (¢ END OF STACK CHAIN. )
{{ CAN STOP NOW >z
THEN .GOTO STOP’THIG:



PAGE 0002 HEWLETT-PACKARD FMS061SS - GETINFUQ

0oo02s 2

go0o2s 2 X = @PO:

00027 2 @PQ := X - DELTA: << DECREMENT G-PTR )

<¢ 10 PREVIDUS >

00032 2 CC VALUE AND START AGALN: .

00032 2 GOTO AGAIN:

00033 2

00033 2

00033 2 STOP?THIS:

00033 2

00033 2 QW PINFO := @PINFO: ¢ BET UP VHE InFG))

. ) <3 POINTER 3>

00035 2 VAR := W?PINFO:

00037 2 GWPINFO := VAR:

0004t 2 QW PINFO := @W’PINFO .~/ 2:

00044 2 MOVE INFO:="

00i00 2 MOVE INFO :="W’PINFO, (LEN): CARETURN INFO 23

(¢ BTRING
00404 2
00104 2 END:
IDENTIFIER cLaSsS TYPE ADDRESS

AGAIN LABEL PREOYS
DELTA SIMP. VAR. INTEGER i +001
INFO ARRAY (R)Y LOGICAL @ 000
LEN SIMP. VAR.(R) INTEGER 2 ~-004
PILEN POINTER LGGICAL @2 +204
PINFO POINTER BYTE 0 4633
PO POINTER LOGICAL (ERRR R
PREG POINTER LOGICAL G +1006
QSTART SIMP. VaR. LOGICAL 0 +000
STOP?THIS LABEL PE+033
VAR SIMP. VAR, LOGICAL 0 tu1d
W PINFO POINTER LOGICAL iy 4007
X SIMP. VAR, INTEGER 2 092

06000 & END.

IDENTIFIER CLASS TYPE ADDRESS

GETINFO PROCEDURE

PRIMARY DE STORAGE=X000:
NO. ERRORS=0000:
PROCESSOR  TIME=0:00:01:

SECONDARY DE STORAGE=X00000
NO. WARNINGS=COO00

ELAPSED TIME=0:060:07
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