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ABSTRACT

Management of a software development project is typically characterized by a lack of

control and poor projections,

Status reports are notoriously inaccurate; worse yet,

the

prerequisite software audits drain development resources from the design effort.

This paper describes an automated procedure for performing software audits and gen=-

erating status reports,

This procedure reduces the time
significantly, and makes status reports available upon demand.

required for both tasks
Timely status reports furnish

management with an early warning of problem areas so that project control can be exercised.
Tor example, resources may be reallocated or additional resources employed where these prob-

lems are identified.

The Automatic Audit Information System for Software Development (AALS) procedure has

been implemented by AAI Corporation for the development of Device 20B5.

the following councepts:

* A central software development library

It is based upon

*  Software development milestones and criteria

* Funectional hierarchies

* A development scoreboard.

AATS provides the 2085 management with close project control by meaus of timely audits and

concise status reperting.

Introduction

The technologlcal revolutions that have
yielded more powerful and sophisticated computer
systems have e¢uncouraged defense contracts for

more complex and higher fidelity training
systems. 4s tralner specifications incorporate
the new technolegy, designs such as those

incorporated in Davice 2085 are often required
for effective simulation and stimulation for team
training. Team training implies a multi-task
environment to support several operational egquip-
ments which are typically smployed in cooperative
roles. In this case, the simulation software
developed exceeds the scope of medium—complexity
software systems of the past, and becomes one of
the complex software systems of the present. The
develcpment effort for complex systems is larger,
by an. order of wmagnitude, and must be carefully
controlled in order to ensure its successful
completion, This control wmust be implemented
with concise and timely status reporting.
Howaver, the preparation of status reports must
not interfere with the critical milestones estab-—
Iished for design persomnnel. In addition, the
information retrieved,- analyzed and presented
must accurately reflect the current status of the
software development effort.

The Automatliec Audit Information System for
Software Development (AATIS) procedure has been
developed to efficiently track software develop-

ment with a minimum of design personnel
interactiomn. The progress reports which are
generated, provide both management and design

personnel the information needed to monitor soft-
ware progress and identify schedule and cost
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variances. The various report formats allow the
manager to selectlvely scan the information and
extract those items which are pertinent for
analysis. The reports highlight milestone com-
pletion with regavd to budget and schedule, which
is of primary concern to management personnel.

The automated procedures incorporated in the
AAYS program are. controlled by. criteria estab-
lished during the infancy of the software
development effort.  These criteria are derived
from contractual requirements such as those pre—
sented in MIL-STD-1644. In addition, documenta-
tion defined by the Data Item Descriptions
(DIDs), in particular, the Program Desigu
gSpecification (PDS), assist in formulating the
Software Work Breakdown Structure (SWWBS) which
becomes an integral foundation for the command
and control Ffacilities used  to drive the AAIS
program.

Design of the AALS

The Automatic Audit TInformation System for
Software Development (AAYS) procsdure has evolved
as a result of continuing efforts at AAT to track
and control software. development for training
devices. The gsalient features which have emerged
are:

%  Software hierarchies
* Milestone completion criteria
* Software development scoreboard

#  Centralized on—line development library



*  Boftware medule formats
*  Automated audit and report procedure.

Each of the above features is described helow
in the context of its application to the develop-
ment of Device 20B5. Figure ]| presents a diagram
of the AATIS concept.
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Figure 1. The AAIS Concept

The contract sponsor requires a hierarchal
ligting of software modules for each functlonal
area defined In the Program Performance Speci-
fication (PPS) and detailed in the Program Design
Specification (PDS). The sample hierarchy given
in Figure 2. indlcates naming conventions and the
control sgtructure defined for the fuauction.
These hierarchies are entered and waintained in
an encoded - form, known as the Software Work
Breazkdown Structure (SWWBS), on the computer
storage wmedia, The stored files represent a
means of addressing a functional area down to the
module level.

Milestones are provided by the customer Iin
the form of contractual delivery and report
dates.  These dates imply that software managers
must develop the necessary and detailed software
development milestones required to meet the
contract delivery dates. This effort amcunts to
critical path.scheduling of available.personnel
within time and computer availability con-—
straints. Five (5) software development
milastones are defined as follows:

*  Module design
*  Module coding
*  Module test driver design
*  Module tasting

*  Function testing.

3.2.2.5.2 ASW ENVIRONMENT (SONOBUQOY &
AN/S08=-56 SONAR) FUNCTION SWWBS
{PDS SECTION: 3.3.2.5.2)

SEL TASK: . NEW

COMPUTER: OWNSHIP

NOQZNEXEC . NEW TASK EXECUTIVE :
NE4EXEC ASW ENVIRONMENT (SONOBUGY
& S0S-56) EXEC
NESWEMSK WAKE MASKING CONTROL
NE6WMREF WAKE MASKING DATA FORMAT
NESWHERE WAKE SEGMENT POSITIONS
NE6STATS SENSOR STATUS AND WAKE
POSITION o
NE6STREN WAKE SEGMENT STRENGTH
NESDOPRT DOPPLER RATIO
KE50PL56 S0S5-56 OCEAN PROPAGATION
L0OSS. CONTROL
NE6INTRP PROPAGATION CONTROL
NCZINTP2 TWO-WAY INTERFOLATION
NE5SNBWO SONOBUOY WASHOVER
. NE50PRLS OCEAN PROPAGATIOR LOSS
CONTROL
NEG6OPLRT QCEAN PROPAGATION LOSS
RETRIEVAL
NCZINTP2 TWO-WAY INTERFOLATION
WESAMBNS _ AMBTENT NOIRE
- NESKBSHD KELP BED SHADOWING |
NESTCNIM TCNI MANAGEMENT CONTROL
NEGHARME HARMONIC FAMILY DATA
XDZDSCIo DISC I/0 QUEUING
NE6RECRD RECORD NUMBER
XDZDSCIO DISC I/0 QUEUING
NEGVALID VALIDITY CHECK
XDZDSCIOo DISC I/Q QUEBUING
o NCZESRCH BINARY SEARCH
NESRVERB REVERBERATILON
Figure 2. Sample Function Hierarchy

The completion ¢riteria for each milestone is
provided by project management and software team
persomnel. These criteria identify development
requirements for the completion of each mile- -
stone. Completion of each milestone is predicted
gpon the existence of a critical item in  the
module file, e.g., the existence  of the high
level language (code) -satisfies .the coding com-—
pletion criteria,

A development scoreboard is formed by the
combination of a function hierarchy and software
development milestones. A matrix of values can
be obtained if a wvalue is assigned to each mile-
stone and to each module in the hierarchy. A
milestone value represents a specific development
weighting factor whereas a module value can be
thought of as a design complexity factor for the
design of the module. The resulting matrix ele—
ments are defined by computing the product of
each combination of milestone wvalue and module
value, Milestones which are not completed are
assigned a value of =zero. The sgignificance
regarding the implications of this approach
should not be overlooked. Applying a set of
welghted values to milestones 1is  in effect a
means for budgeting the time required to £alfill
each milestone as a fraction of the tokal time
for an average module, At 2 modular level, this
budgeting effort is much more precise than at a
funetional level. Typical estimates are avail-
able from the Pie chart illustrated in Figure 3



and in terms of industry standards for lines of
code per programmer day. On the other hand,
module weights are derived by allocating a total
value te each funcetion based upon -perceived
difficuley, and im turn, rationing this total
among all modules of the assoeiated function,
The total wvalue attributed to the function rep-
resents the amount of effort budgeted for the
function. The ratio of the sum of all the matrix
values to the total possible sum for the matrix
is5 interpreted as the reportahle completion
percentage of the function at the time of audit.

HMODULE
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MODULE
TEST
DESIGN

MODULE DESIGN
AND
DOCUMENTAT ION

Figure 3. Functilon Development Costing

A centralized, computer-resident software
development library makes pessible automatic
auditing of the software inventory. All modules
are readily aceessible and maintzinable.

Although modules are developed by individual

designers, a module belongs to the project and
resides in the control library. This feature is
essential to project control, since all modules
must be available for awditing purposes.

All modules in the. central library are
entered -according to the format developed for
Device 20B5, Templates are provided to designers
and data entry personnel to simplify the process
znd dinsure standardization. The object of the
format is to capture the high level 1language
along with design summaries and internal docu-
mentation for the module, as depicted in Figure
4. These module ‘files contain sufficient
information for automatic generation of con-
tractual reports such as the PDS. Module files
represent self-contained repositories of
information concerning the embedded execution
language {FORTRAN) routine. This information
also includes a module test procedure (a driver
description) as well as configuration. management
data for the code and test procedure.
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REREkKkkkkkkkkk 2085 MODULE FILE *k®kkkdkkiikxhiik
RHikkkkkkkktkkdk MODULE CONTROL DATA *kikidkkiiisd

% MCDULE NAME: SA6SAADT .

% MODULE TITLE: SONOBUOY SONAR AMPLITUDE
ADJUSTMENT

* MODULE SECURITY CLASSIFICATION: U

% MODULE PART NUMBER: 58181-7-081-36405-T

* PROGRAMMER: GABROWN

Rk kiR Rickhkkikk PDY DATA FhkFkAkkkhkkidhkhhhhkiik

Ed

MODULE PROCESSING: SA6SAADY WILL COMPUTE THE *
VESSEL SONAR AND INTER- -
FERING SONOBUOY AMPLITUDE
DEGRADATION FACTORS OF THE
RESULTING SIGNAL ENVELGPE
WITH RESPECT TC EACH COF
FOUR POSSIBLE SONCBUOYS ON
CHANNEL. THE DEGRADATTON
FACTORS ...

N OB OB OB X M

kkFekdedkkkkfkkk PROGRAM DESION LANGUAGE #%®sekidkikk

*POL- 1 DO FOR EACH VESSEL TARGET SLOT

*PDL- 2 IF THE VESSEL SONAR PING INDICATOR I8
SET TO

*PDL~ 3 TRUE THEN

*PDL— 4 DO FOR EACH SQR—-17 CHANNEL

kkdekdfefhkikkidk MODULE REVISTON HISTORY kkkikkkiikk
* 0000 06/18/83 GAB INTEGRATED
shkkdkkkkkkikkide TEST PROCEDURE REVISION HISTORY *
% Q000 06/18/83 GAB INTEGRATED
Fhidkkkikekisk MODULE TEST PROCEDURE ##%&kidkikiikik

PROGRAM DRIVER .
REAL * 4 ERVALLl /-2.0/, TOLERIL /0.001/
CALL BEGINMTP (MODULE) '
OINSHIPE = 1

AASPINGL = .TRUE.
CALL SA6SAADJ

anadiao

KAKAREREER ALK IR CODE RRAfdhihiohhiohriorkiokiiiwikikd
SUBROUTINE SA6SAADY
INCLUDE SONOB

INCLUDE SONOBP
*

e it e T e PR 2
*PDL- 1 DO FOR EACH VESSEL TARGET SLOT

KkdokiokdkkiohkkikkikfhkhkkhhRkhRbhktkiohkRikdhiokkikiohk
*

DO I =1, OINSHIPB.
%
fefkok Tk kRRR R AR R Rk TRk Rk Rk k ik kR Rk Fh Rk kR ik Rk dodkkkk
*PDL~ 2 IF THE VESSEL SONAR PING INDICATOR IS
SET TO

*PDL~- 3 TRUE THEN
E T R T T T T e e e e e T
%*

IF ( AASPINGL {(TI) ) THEN

Figure 4., Module File Template

Finally, based upon all of the above features,
an automated auditing and status repoxrting pro-
cedure is employed to control software develop-
ment. .This procedure is driven by the manager's
salection of one or more function hierarchies.
For each function selected, the associated
hierarchy is used to provide the module names and
corresponding weights., The actual modules in the



central library are automatically inspected and
the criteria is applied to the retrieved informa—
tion such that a set of reports can be prepared.
Both module and fumction summations are computed,
along with their respective percentages of
completion. - Discrepancies in module file formats
are discernable from the resulting reports, pro-
viding quality control for both audits and module

iles, History files are updated to automati-
cally record the cutrent gudit statistics. In
addition to producing status reports, infermation
reports are conveniently produced for review by
software designers. These summaries provide
highly useful organizational information.

~ AAIS Qutputs: Status Reports

The AAIS program generates seven (7) distine-—
tive report formats for review by both managers
and design personnel. The report formats contain
the following information:

(1)} Functional Design History and Resource
Utilization by module

(2) Functional Development Status by module

Figure 5.

(3) Functional Milestome Status by module
(4) Functional Hierarchy by module

{5) Functional Configuration
module

Status by

{(6) Milestone Summary by functiom
(7) Cost Performance Summary by work order
(charge) number

Report formats (3), (8) and (7) are provided as
the basic set of status outputs te the manager,
These summaries describe software development
status in terms of milestones and cozt. Report
formats (1), (2), (4) and (5) provide additiomal
organizational information to the designer.
These reports highlight module design status in
terms of documentation requirements and configu-
ration management data.

The Functional Design History. and Resource
Utilization report 1lists, on a module basis,
development aund testing revision histories.
Figure 5 depicts a sample report format,

3.3.2.5.2 ASW ENVIRONMENT (SONOBUOY & SQS-56) —— FUNCTION DEVELOPMENT HISTORY -- 6/13/83 06:18
" COMPUTER SEL TASK MODULE PROG. DISC ENTRY MODULE MODULE TEST TEST WORST WORST
DATE REV, REV. REV. REV. CASE  CASE
DATE LEVEL  DATE LEVEf, TIME MEM,
OWNSHIP NEW TASK NCEZBSRCH -FINLEY STSZ20BS5E 4/12/82  12/14/82 0000 12/14/82 0000 30 280
OWNSHATP NWEW TASK NCZINTP2 FINLEY STS20BSE 4/13/82  06/03/82 0001 06/03/83 0001 38 494
OWNSHIP ~ NEW TASK NE4EXEC FINLEY STS20BSE  3/4/82 03/10/83 0000 03/10/83 0000 3816 1160
. OWNSHIP ~NEW TASK NESAMBNS FINLEY $TS20BSE 2/22/82  05/11/83 0001 ERR 0001 300 208
OWNSHIP NEW TASK NESDOPRT FINLEY STS20BSE 2/22/82 01711783 0002  OL/1}/83 0002 5 200
OWNSHIP ~ NEW TASK ~NESKBSHD ' FINLEY STSZ0B5E 2/19/82  03/10/83 0000 03/10/83 "0000 250 712
OWNSHIP NEW TASK NES0PLS56 FINLEY X STS20B5E : 04/13/82 03/02/83 0000 03/02/83 0000 250 1088
OWNSHIP ~NEW TASK NESOPRLS FINLEY STS20B5E 4/14/82  03/10/83 0000 03/10/83 0000 100 6508
OWNSHIP NEW TASK NESRVERR FINLEY STS20B5E (9/27/82 05/19/83 0001 05/19/83 0001 100 576
OWNSHYP NEW TASK NESSNBWO FINLEY STS20B5E 2/19/82  03/01/83 0000 03/01/83 0000 30 144
OWNSHIP NEW TASK  NESTCNIM FINLEY STS20BSE 03/05/82 04/11/83 0003 04/11/83 0003 300 840
OWNSHIP  NEW TASK - NESWKMSK FINLEY STS20BSE 07/26/B2 02/22/83 0000 02/22/83 Qo000 100 1040
OWNSHIP  NEW TASK NEGHARME FINLEY STS20BSE 16JUNB2 - 04/12/83 0002 G&f12/83 0002 10 532
- OWRSHIP NEW TASK NEGINTRP FINLEY STS20BSE 04/15/82 06/02/83 0001 06/02/83 0001 2 368
OWNSHIP . NEW TASK NEGOPLRT . FINLEY STS20BSE 04/14/82 03/21/83 0000 03/21/83 Q000 30 336
OWNSHIF NEW TASK NEGRECRD FINLEY STS20B5E 05/24/82 05/12/83 0002 05/12/83 0002 100 212
OWNSHIP NEW TASK WNEG6STATS @ FINLEY STS20B5E 07/23/82 02/21/83 0000 02/21/83 0000 100 192
OWNSHIP NEW TASK WNEG6STREN TFINLEY STS20B5E 07/27/82 02/21/83 0000 02/21/83 0000 100 328
OWNSHIP ~ NEW TASK . NE6VALID FINLEY STS20BSE 05/21/82 04/11/83 0001 04/11/83 ‘0001 200 256
OWNSHIP  NEW TASK NEGWHERE - FINLEY STS20BSE (7/23/82 02/22/8% 0000 -  02/22/83 0000 300 560
OWNSHIP -~ NEW TASK NEGWMREF FINLEY STS20B5E 07/28/82 02/22/82 0000 02/22/33 0000 100 656
OWNSHIF  NEW TASK TCAEINIT - FINLEY STS20B5E 09/27/82 100 632
OWNSHIP ~NEW TASK XDYTAMID FINLEY STS20BSE 6/3/82 03/22/83 0002 03/22/83 0002 100 528
OWNSHIF NEW TASK XBYTICNID FINLEY STS20B3E 09/27/83 100 260
- OWNSHIP ~NEW TASK XDEITCNID FINLEY STS20BS5E 01/20/83 06/08/83 0000 06/08/83 0000 100 1736
OWNSHIP NEW TASK XDZTCN2D FINLEY STS20B5E 01/20/83 06/07/83 0000 06/07/83 0000 100 840
OWNSHIP ~NEW TASK XDZTCN3D FINLEY STS20BS5E 03/14/83 06/01/83 0000 06/02/83 0000 100 136"
OWNSHIP ~ NEW TASK XDZTCN4D FINLEY STS20B5E 0I/15/83 05/31/83 0000 05/31/83 Q000 100 928
OWNSHIP NEW TASK TN2TCNIX FINLEY STS20BSE 09/27/82 100 1600
OWNSHIP NEW TASK TNZTCK1D FINLEY STS20BSE
OWNSHIP NEW TASK TNZTCN2D FINLEY STS20B5E
OWNSHIP NEW TASK TNZTCN3D FINLEY STS20B5E
OWNSHIP NEW TASK TNZTCN4D FINLEY STS20B5E
OWNSHIP NEW TASK TC6GLBSS FINLEY STS20B5E 05/19/83 160 100
OWNSHIP NEW TASK TCAGLB53 FINLEY STS20BSE 05/19/83 i 100 1160
OWNSRIP NEW TASK AMBNS2 FINLEY STS20B5E 05/18/83 100 100

Function Design History and Resource Utilization Report
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The Functional Development Status report assess the overall development state of a func—
denotes, on a module basis, the current state of tion hierarchy and identify incomplete or
degsign for a function. The design states are incorrect data entries. - Figure 6 shows a
categorized by the major milestones assigned to a Functional Development Status report,

module., . In this way, the designer can quickly

3.3.2.5.2 ASW ENVIRONMENT (SONOBUGOY & SQ5-56) —— FUNCTION COMPLETION STATUS — 06/13/83 06:18

COMPUTER SEL TASK MODULE PROG. DISC CONF . FILE .= COMPLETION STATES
CONT STATUS

HEADER PDL CODE MFP MOD TEST I
S T Rev  xev
OWNSHIP NEW TASK NCZBSRCH FINLEY STS20BSE YES GENTERED E 1 P C M 0000 0000 G
OWNSHIP NEW TASK NCZINTP? FINLEY STS20B5E YES ENIERED BE 1 P C M 0001 0001 S
OWNSHIP ~ NEW TASK NE4EXEC FINLEY STS20B5E ¥ES ENTERED B 1 P C ¥ 0000 0000 G
OWNSHIP NEW TASK NESAMBNS FINLEY STS20BSE YES ENTERED H I P C M 0001 0001 S
OWNSHIP  NEW TASK NESDOPRT FINLEY STS20BSE YES ENTERED B 1 P € M 0002 0002 G
OWNSHIP KREW TASK NESKESHD FINLEY STS20B5E YES GENTERED H 1 P C M 0000 0000 &
CWNSHIP ~ NEW TASK NESOPL56 FINLEY STS20BSE YES GENTERED H 1 P C ¥ 0000 0000 E
OWNSHIP ~ NEW TASK WNESOPRLS FINLEY STS20B5E NO  ENTERED H 1 P C M 0000 000D S
OWNSHIP  NEW TASK NESRVERB FINLEY STS20BSE NO  ENTERED H 1 P C ¥ 0001 000l S
OWNSHIP  NEW TASK NESSNBWO FINLEY STS20B5E YES  ENTERED B I P € M 0000 0000 G
OWNSHIP NEW TASK NESTCNIM FINLEY STS20B5E YES ENTERED § 1 P € M 0003 €003 S
OWNSHIP NEW TASK NESWKMSK FINLEY STS20BSE YES ENTERED B 1 P C M 0000 0000 G
OWNSHIP = NEW TASK NEGHARME FINLEY STS20BSE YES ENTERED B 1 P ¢ M 0002 0002 R
OWNSHIP NEW TASK NE6INTRP FINLEY STS20B5E YES ENTERED H 1 P C M 0001 0001 S
OWNSHIP =~ NEW TASK NESOPLRT FINLEY STS20B5E YES ENTERED H 1 P ¢C M 0000 0000 C
OWNSHIP NEW TASK NEGRECRD FINLEY STS20B58 YES ENTERED H 1 P C M 0002 0002 S
OWNSHIP  NEW TASK NE6STATS FINLEY STS20B5E YES ENTERED H 1 P C M 0000 0000 &
OWNSHIP  NEW TASK NE6STREN FINLEY STS20BSE YES ENTERED H 1 P C M_ 0000 000D G
OWNSHIP  NEW TASK NE6VALID FINLEY STS20BSE YES ENTERED B 1 P C M 0001 0001 $
OWNSHIP NEW TASK NEGWHERE FINLEY STS20B5E YES ENTERED H 1 P € M 0000 0000 G
OWNSHIP ~ NEW TASK NE6WMREF FINLEY STS20B5E YES ENTERED H 1 P C M 0000 0000 G
OWNSHIP  NEW TASK TC4EINIT FINLEY STS20B58 NO  ENTERED ¥ ¢ P € M s
OWNSHIP  NEW TASK XDYTAMID FINLEY STS20BSE YES ENTERED H 1 P ¢ M 0002 0002 §
OWNSHIP  NEW TASK ¥DYTCKID FINLEY STS20B5E No  ENTERED B : P C M
OWNSHIP NEW TASK XDZTCNID FINLEY STS20BSE NO  ENTERED B 1 P ¢ M 0000 0000 S
OWNSHIP NEW TASK XDZTCN2D FINLEY STS20B5E KO  ENTERED H 1 P C M 0000 0000 S
OWNSHIP ~ NEW TASK XDZTCN3D FINLEY STS20BSE NO  ENTERED H 1 P ¢ M 0000 0000 S
OWNSHIP NEW TASK XDZTCN4D FINLEY STS20B5E NO  ENTERED H 1 P C M 0000 0000 S
OWNSHIP ~ NEW TASK TK2TCNIX FINLEY STS20B5E NO  ENTERED H | P ¢ M
OWNSHIP  NEW TASK TNZTCNID FINLEY STS20B5E N0  ABSENT
OWNSHIP  NEW TASK TNZECN2D FINLEY STS20B5E NO  ABSENT
OWNSHIP NEW TASK TNZTCN3D FINLEY STS20B5E NO  ABSENT -
OWNSHIP = NEW TASK 7INZTCN4D FINLEY STS20B5E NO  ABSENT
OWNSHIP  NEW TASK TC6GLBS5 FINLEY STS20B5E WO  ENTERED H . 1 P C M i
OWNSHIP  NEW TASK TC6GLBS3 FINLEY STS20BSE NO  ENTERED H 1 P € M
OWNSHIP  NEW TASK AMBNSZ = FINLEY STS20BSE NO  ENTERED H .= 2 c M }
MODULE TOTALS: 32 31 32, Rn 28 26

Figure §. Function Development Status Report
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The

Functional Milestone Status report
deplcts, on a module basis, the milestone matrix

for a function hierarchy.
the reportable status of the funetion at the time

MODULE

NCZBSRCH
NCZINTP2
NE4EXEC

NESAMBNS
NE5SDOPRT
NESKBSHD
NE50PL56
NE50PELS
NESRVERB
NE5SNEWO
NESTCNIM
NESWEMSK
NE6HARME
NE&INTRP
NE6OPLRT
NEGRECRD
NESSTATS
NEGSTREN
NE6VALID
NE6WHERE
NE 6WMREF
TCSEINTT
XDYTAMID
IDYTCNID
FDZTCNID
XDZTCHR2D
XDZTCN3D
KDZTCNAD
TN2ZTCNIX
TRZTCNLID
TNZTCN2D
TNZTCN3D
TNZTCNAD
TC6GLB35
TC6GLB53
AMBNS2

TOTALS:

WY

BB PSR B R R RS R RS B RS L B P2 I BRSPS PO N RS B PO R W R R RO R B RS N

72

FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY
FINLEY

This matrix represents

20B5 SOFTWARE STATUS REPORT

MODULE STATUS -
FOR

3+3.2.5.2 ASW ENVIRONMENT (SONOBUQOY & SQ5-56)

————————— MILESTONES — = — — = = = = = = = = = = = =
1% 2% 3,4,5% 6% 7,8% g*
DESIGN ! POL ! DESIGN ! TEST PROC ! CODE ! FUNCTION
' BNTRY | W/T ! ENTRY ! WALK THRU/ ! TEST ~ — —
! ! CODING ! t MOD TEST ! MOD
! ! ENTRY ! ! !
(12) (1D ¢ 5) ¢ 6) {9 (12) CODE
12 1 6 6 9 - 8
12 1 6 <] 9 0- 8
24 2 12 12 18 0 8
24 2 12 12 18 0- 8
24 2 12 12 18 0~ 8
24 2 12 12 18 0= 8
24 2 12 12 18 C- 8
24 2 12 12 18 o- 8
24 2 12 12 18 0~ 8
24 2 12 12 18 0- 8
36 3 18 18 27 0- 8
24 2 12 12 18 0~ 8
24 2 12 12 18 o- 8
24 2 12 12 18 O~ 8
24 2 12 12 18 [ 8
24 2 12 12 18 0- - 8
24 2 12 12 18 o- 8
24 2 12 12 18 0 8
24 2 12 12 18 0- 8
24 2 12 12 18 0- 8
24 2 12 12 18 0- 8
24 2 12 12+ 0 0= &
24 2 12 12 18 0= 8
36 3 18 18 0 0 6 ..
24 2 12 12 18 0- 8
24 2 12 12 18 0- 3
24 2 12 12 18 o- 8
24 2 12 12 18 o- ‘8
24 2 12 12+ 0 0- 6
0 0 0 0 0 0~ 0
ls] 0 0 0 0 0- 0
QO 0 0 Q 0 0= 0
0 0 4] 0 0 0— 0
24 2 12 i2 o] [ 6
24 2 12 12 0 0- 6
24 0 12 12+ 0 o- 8
768 62 384 384 459 0

06/13/83

MOD

of audit. The matrix values are displaved for
each milestone and each module.
trates a Functional Milestone Status report,

Figure 7 illus-

. 06:18

CURRENT STATUS

PERCENT |

STAT SCORE COMPLETE

2057

100.0
100.0
73.9
160.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0¢
100.0
100.0
100.¢
100.0
100.0C
100.0
100.0°
100.0
100.0
100.0
73.5
100.0
73.5
100.0
-100.0
- 100.0
100.0
73.5
’ .0

_ W0

.0
73.5
73.5
70.6

83.2

* CORRESPONDS WITH MODULE STATUS CODE.

Figure 7. Functional Milestone Status Report
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The Functiomal Hierarchy report relterates module name, The module completion code rep-—
the module breakout defined for the PDS and resents an index of the current reportable status
assoclates module coupletion codes with each of the module. . Figure. 8 exemplifies the Func-—

tional Hierarchy report.

3.2,2.5,2 ASW ENVIROMMENT (SONOBUOY & AN/S(S5-56 SONAR) FUNCTION SWWBS

SEL TASK: NEW

NOZNEXEC
NE4EXEC
NESWKMSK
NE6WMREF
NESWHERE
NE6STATS
REGSTREN
NE5SDOPRT
NE3OPL.56
NEGINTRP
NCEZINTPZ
NESSNBWO
NESOPRLS
NE6OPLRT
NCZINTF2
NESAMBNS
- NESKBSHD
NESTCNIM
NEGHARME
XDZDSCIO
NEG6RECRD
FDZDSCI0
NE6VALLID
XDZDSCTIO
NCZBSRCH
NESRVERB

{PDS SECTION: 3.3.2.5.2)

COMPUTER: OWNSHIP

NEW TASK EXECUTIVE
ASW ENVIRONMENT {SONOBUOY & SQS-56) EXEC
WARE MASKING CONTROL

WAKE MASKING DATA FORMAT

WAKE SEGMENT POSTITIONS

SENSOR STATUS AND WAKE POSITION

WAKE SEGMENT STRENGTH

DOPPLER RATIO

S08=-56 OCEAN PROPAGATION LOSS CONTROL
PROPAGATION CONTROL

TWO-WAY INTERPOLATION

SONOBUOY WASHQOVER

QCEAN PROPAGATION LOSS CONTROL

OGEAN PROPAGATION LOSS RETRIEVAL
TWO-WAY INTERPOLATION

AMBTENT NOISE

KELP BED SHADOWING

TCNT MANAGEMENT CONTROL

HARMONTC FAMILY DATA

DISC I/0 QUEUING

RECORD WNUMBER

DISC I/0 QUEUING

VALIDITY CHECK

DISC 1/0 QUEUING

BINARY SEARCH

REVERBERATION

Figure 8. Tunctional Hierarchy Report
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: The Functional Configuration Status report under the appropriate contreol 1library designa-—
3 illustrates the current integration state of each tion, Figure 9 provides a sample report.
] module of the function, The module is listed

2085 SOFTWARE STATUS REPORT 06/13/83 06:18
FOR
3.3.2.5.2 ASW ENVIRONMENT (SONOBUOY & SQS~56)

CONFIGURATION STATUS

: MODULES : MODULES MODULES MODULES
3 UNDER CONFIGURED URDER _ . ABSENT
; DEVELOPMENT . REVISION
NCZBSRCH
NCZINTP2 NCZEINTP2
NE4EXEC NE4EXEC
HESAMBNS NES5AMBNS
NESDOPRT
NESKBSHD -
NESQPLSS. . NESOPL56 -
NESOPRLS
NESRVERB
NE5SSNBWO
NESTCNIM NESTCNIM
NESWEMSK
NESHARME NEGHARME
NE6INTRP NE6INTRP
NEGOPLRT NE6OPLRT
NE6RECRD NE&RECRD
NESSTATS
NE6STREN
NEGVALID NE6VALID
NEGWHERE
NE6GWHMREF
TC4EINIT -
XDYTAMID FDYTAMID
XDYTCNID
XDZTCNLID
XDZTCN2D
XDZTCN3D
XDETCNAD
TN2TCRIX
TNZTCNID
TNZTCNZD
THZTCN3D
TNZTCN4D
TCH6GLESS
TC6GLES3
AMBNSZ

Figure 9. Function Coufiguration Status Report
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The Milestone Summary report lists, by funmc-— with a snapshot of the current software design

tion, the actual and scheduled budget values and  status in terms of the milestones established,
assoclated variances from subsequently scheduled . Figure 10 presents a sample Milestone  Summary
audit dates. This 'report provides the manager report for Device 20B5.

2085 SOFTWARE STATUS REPORT G1/11/83 07:33

FUNCTION STATUS

SECTION DESCRIPTION 01/01/83 02/01/83 . DEFICIT/ POINTS
CHARGE TOTAL POINTS PER CENT BUDGET BUDGET  SURFLUS TQ NEXT
No. POINTS TO DATE COMPLETE PER CENT PER CENT POINTS MILE-

STONE

3.3.2.1.1 VEHICLE DYNAMICS . 125611 11784 1652 92.6 100.0 100.0 -132 132

3.3.2.1.2 OWNSHIP ENVIRON- 125611 692 563 8l.4 94,0 1080.0 -87 129
MENT

3,3.2,1.3 ME-15 CIWS 125621 432 156 36.1 100.0  100.0 -276 276

3.3.2.1.4 MK-12 AIMS 125611 160 88 55.0 100.0 100.0 -72_ .72
IFF/SIF

3.3.2.1.6 NAVIGATION SYSTEM 125611 g2 92 100.0 92.0 100.07 8 o]

3.3.2.1,7 HAND-HELD UNIT 125611 92 $2  100.0 100.0 100.0 . S0 L .0

3.3.2.1.8 LINK-14 125611 500 338 67.6 100.0¢ 100.0 -162 162

3.3.2.1.11 ME~75 GUN 125621 228 100 43.9 100.0 160.0 -128 128

3.3.2.1.13 LAMPS NON-ACOUSTIC 125641 352 172 48,9 0.0 72,0 =38 81
SENSORS T

3.3.2.1.14 OWNSHIP WEAPONS 1255611 636 514 65,1 33.0 £6.0 205 3
DAMAGE ASSESSMENT )

3.3.2.1.15 HARPOON MISSILE 125641 1498 1075 71.8 62.0 73.0 Ti47 18

3.3.2.1.16 STANDARD MISSILE 125641 1124 782 69.6 ~ 51.0 66.0 209 0

3.3.2.1.17 ME-46 TORPEDO 125641 1192 976 81.9 60.0 T 72.0 261 ]

3.3.2.1.18 COMMON MODULES 125641 408 360 88,2 70.0 79.0 75 0

3,3.2.2.1 PASSIVE ACOUSTICS 125641 9328 = 6876 73.7 - 8l.0 90.0 -679 1519
(PASS. EFFECTS) ’

3.3.2.3,1 . ASW ENVIRONMENT 125611 296 272 91.9 100.0 100.0 -~ -24 24
{8Q5~56)

3,3.2.3.2 ACTIVE ACOUSTICS 125641 636 534 84.0 78.0 93.0 18 57
(505-56)

3.3.2.3.3 PASSIVE ACOUSTICS 125641 1814 1424 78.5 81.0 90,0 —-45 208
- (AN/S0QS-56 TASK)

3.3.2.3.4 PASSIVE BUFFER 125641 46 ] 0 .0 92.0 100.0 ~42 46

3.3.2.3,5 ASW SONAR 1/0 125611 204 0 .0 92.0 T 100.0 0 -187 204

3.3.2.4.2 ACTIVE ACOUSTICS  [25641 908 650 71.6 74.0 93.0 -21_. 194
{ SONOBUOY) )

3.3.2.4.3 LAMPS SONOBUOY 125641 1872 . 1315 . 70.2 100.0 100.0 -557 557
ACOUSTICS .

3.3.2.4.4 LAMPS SONOBUOY 125611 204 o} .0 92.0 100.0 -187 204
ACOUSTIGS I/0 - - o

3.3.2.5.1 SONOBUOY AND - - 125611 1158 1110 95.9 95.0 1100.0 10 -4
505-56 RELATIVES

3.3.2.5.2  ASW ENVIRONMENT 125611 1724 1185 68.7 100.0 ~ 100.0 -539 539
(SOND & S50S-56) _ .

3.3.2.6.1 OWNSHIP DISC I/0 125611 = 468 399 85.3 94.0 100,0 -40 69

3.3.2.7.1  OWNSHIP MONITOR 125611 204 204  100.0 °93.0 T 100.0 15 0

3.3.2.7.2 EEAL-TIME 125611 476 476 100.0° 93.0 100.0 34 o
EXECUTIVES

3.3.2.8.1 DDL I/0 125611 532 154 33.3 93.0 100.0 -253 - 288

3.3.2.8,2 AN/SQ5-56 PING 125641 1378 1252 63.3 £0.0 92.0 -330 567
PROCESSING

3.3.2.8.3 INYERBUS LINK 125611 1104 1104 100.0 89.0 ~ TT100.0 <122 : 0
HANDLER

3.3.3.2.3 DISC FILE TRANSFER 125611 160 166 66.2 93.0 100.0 42 54

TOTALS: 32202 023911 74.3 82.7 91.0 -2718 5384

Figure 10. Milestone Summary Report
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The Cost Performance Summary report provides
g tally of the milestone matrix values in terms
of the assigned work order numbers and displays
the variances assoclated with each tally. ‘The
variances ildentify the difference in expected and
actual design completion for a work order. 1In

20B5 SOFTWARE STATUS REPORT

effect, a work order represents the allocated
budget for 2 particular design effort, while the
variance represents  the additional effort
requited or surplus effort expended. in meeting
the budgeted milestone, Figure 11 illustrates a
sample Cost Performance report.

01/11/83 07:33

POINT NUMBER STATUS

01/01/83 01/01/83  02/01/83
CHARGE  TOTAL POINTS PER CENT BUDGET EXPECTED BUDGET POINTS STATUS
XO. POINTS TGO DATE COMPLETE PER CENT POINTS PER CENT REQUIRED
125511 0 0 0 0 0 .0 0 INACTIVE
125521 0 0 0 -0 0 .0 . 0 INACTIVE
125522 0 0 . ;) .0 0 .0 0 INACTIVE
125611 10386 8239 79.3 92.1 9570 97.9 1331  TROUBLE
125621 660 256 38.8 100.0 660 100,0 404 TROUBLE
125622 0 0 0 0 0 .0 0~ TIWACTIVE
125632 0 0 0 .0 0 - " .0 0 INACTIVE
125634 0 0 0 .0 0 P+ I INACTIVE
125641 21156 15415 72.9 77.5 16399 87.3 983 TROUBLE
125711 0 0 0 .0 0 .0 0 INACTIVE
SURPLUS POINTS: 0
TOTALS: 32202 23911 74.3 82.7 26629 91.0 2718 TROUBLE

Figure 1l1. Cost Performance Summary Report

In addition to the standard reports gemerated
by the AATs program, the manager can direct the
program to accumulate milestone statistics over
auditing periocds to graphically coastruct prog—
ress plots. This accumulation is accomplished by
the use of the history files described in the
previous section. ~These progress plots have been
effectively presented to the contract sponser by
the 20B5 management during periodic Program
Progress Reviews (PPRs). One such plot is
presented in Figure 12,

AALS Inputs: Control Data

Software managers must define seven (7} input
data gets to drive the AATS program. These data
sets are as follows:

(1) Baseline starting dates

(2) Software work order numbers

(3) Plotting options

(4) Function hierarchies

(5) Function milestone weights

(6) Tunction milestone dates-

(7} Module weights.

Data input sets (1), (2) and (4) apply to the
entire software effort and are specifiad for each

function hierarchy definmed. . The remaining input
data sets are unique to each function hierarchy.

As shown previously in Figure 2, each func—
tion hierarchy must be established when the
design is dinitiated. The hierarchy is subse-
quently maintained in a file on the computer
storage media, Note that module values are
specified according to the level of complexity.
It should be recognized that the status reports
will incorporate -any design changes as performed
on the appropriate data files, However, the
manager must uaderstand that this flexibility
allows for a rolling baseline for audits. = The
particular function or funections audited are
specified when performing an audit.

AATS Processing

AATS processing is given by the functional
flow diagram presented. in Figure 13. For Device
20B5, a full audit involving approximately &00
modules requires about 45 mioutes of computer
execution and report generation time. The entire
process does not interfere with software develop-
ment activities.

Organizing the control inputs presented in
the previous section into files on the computer
storage media requires approximately ome (1)
man-month of effort. These files are subse~-
quently updated by ‘individual designers as
software designs are expanded or modified., An
additional wman-month of effort is required  to
produce the AATS program in the desired high
level language.
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The AAIS Program Functional Flow

Summary

The AAIS procedure performs audits of the
20B5 software development Iibrary upon demand.
The audilt information provides managers with an
inproved capability to control software develop—
ment activities and to improve projections for
completion. The system 1is adaptable to other
projects if similar organization and procedures
are applied.
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