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INTRCCUCTION

This checklist was gleaned from many sources. It
indicates briefly some answers and actions which might
be needed before, during, and after a software conversion
project. Por each specific conversion, some of the
questions on the list may not be relevant. However, some
will apply to each case. The questions ar= shown in
the context of assumed situations,.

The twc basic categories of conversion considered here
are (1) conversion to replacement svstems and (2) conversion
of programs brought in from other installations (foreign pro-
grams). . kach category is divided into:

[ ]

--Questions which should be answered early.
-~Questions for planning the project.
--Execution of the project.

-=Followup.

CONVERSION TO REPLACEMENT SYSTEMS

A." Questions which should be resolved early:
{Situation: The installation is golng to
get a replacement hardware system or a new
operating system for the same hardware.)

1. Schedule: When must the applications be
in production on the new system?
2. Labor: Who will do the work?--in-house staff,
, statft from other agencies, or contractors? 1Is
. there enough in-house staff to do the job on
time? Will overtiie be necessary? If people
from another agency are used, is there enough
contral over them? Are there funds for contracting?
{Contracting is attractive when: a) skilled
specialists will convert for a fixed price,
b) conversion by a contractor will leave in-~house
staff free for regular tasks. c¢) experienced
conversion specialists with automated aids
can conplete the conversion more quickly than
in-house staff, and d) little need is foreseen
to redesign the programs after they are
converted.)
2. Examination of software inventory:

~--What can be thrown away, i.e., not
converted to the new system at all?

--Would some of it be less trouble to
write new than to convert?
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~-what is the expected useful life of the
old software? 1If part of it will not be
needed fcr long after the new system is
installed, then emulation or simulation
may be a better approach than software
conversion, at least for that short-lived
part.

Examination of data and files inveéntory:

--what can be thrown away?

--What incompatibilities exist between the
cld.and new systems*® file-handling capa-
bilities, e.g., different logical organiza-
tions supported?

--Must bridging software be written to
automate the conversion of data and files,
or is it avatilable off the shelf?

--=Must much data be manually keypunched to
implement applicaticns on the new system?

._‘"

5 . Preparation of Detailed Inventory: A detailed

inventory of the software files and documenta-
tion to be converted should be prepared. Forms
for its collection are shown in Appendix A.
This inventory is needed regardless of whether
the conversion is done in-house or with con-
tractors.

Alternatives to conversion: (a) Exploit other
software: Lo usable programs already exist
elsewhere for the intended new system? That is,
can new applications software be acquired for
the new system instead of converting the

old software? (b} Rewrite completely: The
old software may be so bad that it should be
thrown away and completely new applications
written for the new system.

Questions for planning the project once the early

guestions are answered:

(Sttuation: A software conversion will be
done for a significant part of the present
inventory of application software.) .

1.

"What about that contractor? If a contractor
1s to do the work, the one selected must

be experienced in conversion. A spectalist
in conversion is preferable. Several such
spacialized contractors will now guote &

(]
-2 -




4}

e BT S

- -

fixed price on conversion contracts.

The contract for conversion should usually
be fixed-price and include lateness penalties
and acceptance testing to demonstrate suc-

.cessful conversion. Cost-plus or best-effort

contracts are seldom desi:cable.

What is the timing of the effort? Must the
conversion work wait for the new system?

If some time is available on a system similar
to the intended new system, some useful "pre-
con ersion™ can be done. (The problem with
titis eppraciis the otuer instailation will

let you havg all the third-shift time you
want.) Some preparation of the software to
be converted is certainly possible on the
present (old) system also, e.g., preparation
of test data decks and test runs which must
be duplicated on the new system. (The problem
with this is finding time to do it.)

Whether preliminary work is deemed feasible
or not, the scheduling of resources must be consid-
ered, as follows:
what resources are available? Will conversion
be done on the first shift, or must it be
done on the second or third shift? What access
to computing resources will the conversion
team have? Can interactive terminals, remote
job entry terminals, tape drives, disk packs,
and other resources be reserved for tine exclusive
use of the conversion tzam?

What staff Is available (if in-house staff
will do 1t)}? Who will pe on the conversion
team? Considerations include:

{a) Will team members be working full time
on conversion or not? 1If possible, full
time is better.

(b) Originators of given programs, if still
at the installation, can be required to
convert their own creations {(i.e., live
with their own documentation).

{c) On what shift will the team be doing the
conversion work? Are funds for overtime
available?

(d) What training is available for the -
conversion team?
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--General training ¢cn the new system.

~-Specific training for cc:.version and/or
on use of productivity aids.

Wwhat conversion aids can be used? Does the
installation have, or can it get, automated
aids to ease the conversion? Examples include:

~-=COBOL~to~COBOL translators.
-~Assembler—-to-COBOL translators.
--Text manipulation processors.

Several us:ful atds for COBOL conversion are
distributéd by tne Navy Programming Languages
Section. Federal users may get them free by
sending in a blank tape.

What information is available? Planning shculd
include a determined effort to capture all
possible sources of information from the
present situatidon to avcid the work of
rediscovery. “ (Jee C-1 below.) Hopefully,
some of this material will be examined during
the planning stage before decisions are made.

C. Execution of the project:

1.

Capture of information: All rpossible information
should be collected about the software to be
converted. Types of information incluage:

~-Memories of people that created and used it:

- Programers.

- Systems analysts.
- Operations.

- User working level.
- User mandgement,

-=-knvironmental:

- Mainframe and peripherals.

- Cperating system, nominal and
release number.

- System software: compiler versions
and release numbers and whether or .
not locally modified.

- Can the intended new system read tapes
from the ola one? *
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--Software to be converted:

- Source code.
- JCL-

-=-Documentation:

- Scurce listings.

- Listings of results with test data.
- Test data sets.

-~ Flow charts.

- Decision tables.,

- Run books.

- I/0 layouts.

- User requirements statements.

- Other prose:

Reports.
Correspondence, if any.
.

Schedule: Establish a schedule with some
definable milestones; get it approved,

and stick with it if at all possible.
Packaging the Conversion Materials: The programs
to be converted must be packaged. Each program may
be accompanied by any or all of the materials
listed above. These materials must be recordéed
and organized so that conversion steps can be
scheduled and monitored and the materials will
not be lost. Clerical help is appropriate and
very useful for this work-—~programers hate it
anyway.

Do not allow the conversion to be complicated
with recesign: Kemember that the software was
carefully evaluated to decide whether to con-
vert it at all. Therefore, it should not need
tc be improved before it is running on the

new system. This means that the conversion
leader should keep the users at arms' length
until the conversion is complete. Illowever,
user reguests or ideas for improvement which
occur to the conversion progiamers can be
logged for the followup phase.’

Documentation: The conversion should incluce

documentation as an ongeing task. If at all
possible, documentation should be captured

on some sort of machine-readable medium
(either computer-readable or word-proceesing
equipment) so that later revisions can ?e aone

- 5 - °
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easily. Gf course, comments embedded in the
program(s) are themselves machine~readable
documentation and valuable documentation if
-if 'done properly. And embedded comments, if
present, may need revision as part of the con-
version of the pragram.

Testing: Conversion must include testing

of each program before i% is released

to production. It is in this situation that
preconversion work done on the old system

is most beneficial., Also, the test decks

and runs that demonstrate conversion should
LUe kept to test later modirications on the
new system. The testing should include both
*normal” testing with file comparisens to the
test results on the old system, and execution
monitoring to demonstrate the % of code that
is actually executed during the testing. (At
least 753% executed should be the target.)

D. Followup--what to do after converted items are
in production:

1.

Clean up documentation: Dogcumentation of each
item of software should ke finished immedi-
ately after ic is ready for production. The
deocumentation kept should includes results

cf test runs, ideas for future improvements
{either efficiency or added function}, and
narrative of any problems encountered.
Evaluate ideas for redesign, augmentation,

or efficlency improvements: User regquests
and programer igeas for irorovement, which
were logged during conversion, should be
evaluated and, if feasible, implemented after
the conversion is done.

CONVERSION OF PROGRANS FROM GTHER INSTALLATIONS

A,

Questions which should be resolved early:
(Situation: Using a program or set_of
programs from another installation is being
considered as a means of automating a user
function.)

1.

what is the schedule? Wwhen does the user
need the function automated? (If thes need

is soon enough and strong enough, it will
force the use of software that existst already

-f -
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because there will not be time to develop
new software;)
what are the criteria for selection of
suitable foreign software?

. ==Does candidate software provide the cesirea
end-user functions? (Those functions are
the reason for getting it.)

-=Is the candidate a complete package with
good production~use history and good docu-
mentation? If at all possible, the docu-
mentation should be in machine~readable
form. If it is used at more than one
installation already (e.g., has alreaay
been converted once)}, so much the better.

-~1s the candidate aireaay in production use
on a configuration that is the same
as, or very close te, the receiving systen?
Especially, it should be in production
use on a configuration from the same hardware
vendor and, hopefully, with the same operating
system from that vendor (nominal and release).

--Where was the candidate developed? It may Le
either a vendor product or a program developed
at another agency. If the former, the
"conversion effort” is reduced to installation
by the vendor, but the evaluation, selection,
and benchmarking must be done carefully.

what is the data and files sitvation?
Considerations here incluae:

~--Can the data to be processed by the
foreign program(s) be prepared for it in
an automated menner, e.g., by a "bridg-
ing” program which will copy data ocut of
an old (file} format and rewrite it into
the format needed by the new program(s)?

--If the data cannot be prepared zutomati-
cally, is sufficient data entry (“"key-
punching®™)} labor availeble, or can it ke
contracted for? (This aspect of. using
foreign software is often overlookea

* or slighted.)

-~Wwhat file resources will be needed by the
new software and the files it is to Process?
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what labor is available? As before {(replacenent
systems, A-5); also, attempt should be made
to locate the original author(s) of the program(s)
S0 they can be consulted if problems arise.

B. Quections for planning the projcct once the
early questions are answered:

(Situation: The foreign scftware has been
selected.)

D.

1.

2.

3.

4.
S.

Wwhat about that contractor? As before; and
in this case if a venaor product is chosen,
the vendor should perform installiation and
testing as well as training for recipient ot
staff.

what timing is required? Less critical here
since the work is not awaiting the arrival
of some new hardware resource.

what computing resources are available? As
before, although probably not nearly as
serious a matter in this case because the
volume of work is typically smaller.

Staff: As before.

Conversion aids: As before.

Execution of the project: -

1.

2.
3.

4.
5.

Followup:

1.
2.

Capture of information: As before, except
modified for the case of software from another
installation. -1In the case of a vendor product,
the documentation requirements should be
included in the contract, and the interviews !
should include other customers who have used
the same product.

Schedule: As before.

Lo not allow the conversion to be complicatea
with redesign: As before. 1t 1s true that
even carefully selected foreign softvware may
require modification to suit the new user's
needs. However, such modification should
wait until the software is converted to the
new user's systenm. -
Documentation: As before.

iesting: As before.

Clean up docurientation: As before. g
Evaluate operation of the software.




bDone especially to identify problem areas, ana
also to identify worthwhile modifications.

3. Interaction with vendors: In the case of
vendor software, there should te continuing
‘interaction with vendors for fixing of problems
and for incorporation of enhancements. Such
interaction should be specified in the contract by
which the software is acquired.

o APPENDIX A: INVENTORY DATA SHEETS

The following pages show 2n example of data sheets that
would be needed to inventory an installation's software before
converting it, as follows:

: A-1 System Summary For Conversion.

‘ A-2 Inventory Summary.

A-2 Information By System Required For The Inventory.

A~-4 Information By Program (or Process) For The
Inventory.
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Total number
Totel nuxber
Total number

Total numkter

LANGUAGE OK TYPL

of
of
of

of

COBOL

Database application 1/ .

Database PLI's 2/

BaSIC
FORTRAN
Assemiler 3/

rL/L

liigh Level Language 4/
Stand-alone sorts 5/

Stand-alone utility &/

A-1 SYSTEM SUMMARY FOR CONVERSICN

applicacion systems to be converted
unique master files to be converted

unique uata bases to be converted

unicue applications, (programs/ processes) as follows:

0. OF PROGRaMS

TCTAL SOURCE LINES

Any others not mentioned
in the above list

tOTES @

(L} Applicztions include file gqueries, report generators, sorts, and

f{ile updates.
{2) rL1's are Program Lahquage Interfaces in which the process would

Le gescribed a&s having been written in a ligh Level Language

suchr as COEOL.

———
Lo
—

Level Languagé€s.
(5! Sorts include vendor sugplied or any other packaged sort utility
programs where the process itself is a complete job sStep.
(6} Utilities include those suppliea by vendor ana any other pack-
aged utility routines.

- 10 -
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Crganization

System 2r Sub-system

1. Program Specifications: Complete all agplicable r~*ries {or the
four cacegories of wurograms, i.e., programs to ce {a) transloceteu 1/
{p) translated, {c) recesigned, anc (d) reglacec.

(aj) \B) {c) ()

Source language

Source system

Target language R

Target system

No. application programs
(excluzive of =zategories
below? a

MO. common subroutinres

no. programs of internal
sort calls

no. modified sort programs

no. unmcaifiec¢ stancalone
sorts

No. Standalone utiliticc

No. programs by size:
uncer 106C lines
1,u00-1¢,000 lines
tore than 10,000 lines

Total source lines of ap-

plication progrems and
sort exits

Commecn subroutines

t'ser codea nacros

{iote: incluce file and gata definiticnsy inc? ue wusyonie any callec

or "includ:d” codg which is not listea as par*t of sutroutines or racroc;

include ccae count of multiple versions if all are to t£& convertec.)

1l Translocated applies to those programs whose functiods can ve rer-
formed ty programs which are alreaay running an tne t- =2t macnine.
-

- 11 -
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A-2 INVENTORY SUMMARY (CONT'D) p.'2 of 2

II. File Specifications: For each record type (fixed or variable
length) enter the numpber cf files which. are organizea as indicated.

FINED VARIABLE
Sequential tape)disk
Sequential card/print
Indexed sequential

Relative

Otner (specity)

P

1i1. kecora Specification: For records pertaining to tne files of
Section 11, svpecify the following:

vultiple record type files
vumber of files

’ iiumper ¢f unique formats in above count

dumber of files containing
Sinary cGata
Packed decimal data
Floating point data
vit (Logical) dafa

kecoraing mode (EBCDIC, ASCII, etc.)

. - o n

[ )
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A-3 INFORMATION BY SYSTEM REQUIRED FOR THE INVENTORY

System identif’er

Point of contact {name/phone)

Date prepared
Complefe system flow diagram showing the following:

- All interfaces to cother systems

= All processes witﬁig thé system

- All interfaces vithin the system

- File flow into the system

- Master files which flow within the system

- All ocutput files {products) of the system

- Unigue identifiers for all processes within the system

- Any identifiable sub-systems or modules within the system

~ All interfaces to data bases which are uniquely identifiable

- All interfaces to libraries, e.g., CORBCL COPY libraries

- = All interfaces to "special" system software

- Run frequency of the system

- Identify points of operator intervention or special inputs

- Identify processes or points which provide checkpoint/restarts

- Identify points where PROCLIBs or complex JCL procedures are
used

Define any problem areas with the current systeh.

Define h~ow the "new" system should be different.

State- any special maintenance reqguirements and the relative frequen-
cy of changes made to the system; i.e.,.very stable .production
system with few changes vs. highly changeable system still under
development or user needs still being defineda. -

-13 - :
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A-4 INFORMATION BY PKCGRAM (OR PRCCLSS) Py 1 0of 2

System identifier -

frogram/process identifier

Foint of ccnta(t'(name/phone)

Cate prepared

Language or process type:
1
Database PLI ~ (specify prime computer Language)

digh level language (specify)

Assembler language (specify)

Database application

Stand-alone sort (specify supplier name)

Stana~alone utility (name) ’ (vendor/supplier)

Any cther gprocess not covered above (specify)

Number cof source statements if apolicable-

votal number of files INPUT from other processes/systems

For each of the files describe the tyve as fcllows:
.1 - stancaré sscuential tape

2 - stancard sequential aisk
3 - standard segquential card
4 - standard seguential print
5 - incexed seguential

6 - relative

7 - direct

8

- special file management (specify)

For each of the files describe the length as follows:

1 - fixed length records whether blocked cor unblocked .

2 -~ variable length record with fixed length.blocks (4 byte length
indicator to give the record length, padded blccks)

3 - variable length records with variable length blocks (4 byte
record length indicator and a 4 byte tlock length indicator)

4 - variable length span which has“fixed length blocks and the
variable length records are spanned across the_blocks.

1/ Programming language interface .

- 14 -
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A-4 INFORMATION BY PROGRAM {CONT'D) . 2 of 2

IN£UT FILE IDENTIFIER - TYPE LENGTH AVG.  S1ZL(LYTLS)

———

Total aumcer of files OUTPUT to other processers cr systers

CUTPUT FILE IDENTIFIERS TYPE LENGTH AVG. SIZL{bYTLS)

————
3

=4
pa———
—————
—————

Total number of intermediate files used by the system

Patches exist that are NOT reflected in source how rany

Type of patch (specify)

Identify the operaticnal console runbock for this process
Checkpoint/restart capebilities are providea in thig vrogram

Specify when checkpoints are taken

Complete test data (all inputs) exist for this program/crocess

Size of test data (specify average number of bytes/file
Percentage of logic of the program executed by the test cate
JCL litraries are used by this program/process {identify)

Overlays are used ia this progr=m/process tiows many

- 15 - )
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