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LNTRODUCTION 

P i t h  the increasing emphasis on Pro jec t  
Xanagement over the l a s t  t en  years ,  many 
d i s c i p l i n e s  have Eonmlly become par t  of 
management con t ro l  systems. These d i s c i -  
p l ines  span a reas  of accounting, mate r ia l  
inventory, organizat ion s t r u c t u r e s ,  and 
performance measurement. 

This paper is intended f o r  management. 
administrat ive and technica l  personnel 
who a r e  e i t h e r  Eindinq themselves enter-  
Fng the  world of the  l a t e s t  Government 
performance measurement requirements Eor 
c o s t  and schedule report ing o r  those who 
might requ i re  some form of a management 
con t ro l  system. The paper vill acquaint 
the "aewcomer" t o  CISCSC with the  events 
Leading to. the C/SCS requirement, how to 
approach the  requirement, and a discussion 
on implementing and use of the  system. 

There a r e  many Government publ icat ions,  
d i r e c t i v e s  and i n s t r u c t i o n s  on the sub jec t  
and most a r e  Listed i n  the following 
paragraphs. This paper is intended to 
e w e r  a quest ion I have received sany 
times. Where can I read what C/SCSC is  
a l l  aoouc? 

In che mid-sixties, severa l  Deparment of 
Defense (DOD) s e r v i c e  agencies embarked on 
a new performance seasurement concept t o  
t rack c o s t  and schedule performance on 
a j o r  DOD pr'ograms. 

Over the pas t  t en  years, constant  surve i l -  
lance, re-evaluation and modifications 
have produced che present version of the  
CostISchedule Control System C r i t e r i a ,  
!-own a s  CISCS or  CIS "Squared". 

report ing purposes. Although the individ-  
u a l  con t rac tors  have t h e i r  am uniqua 
management con t ro l  systems, the  form of 
da ta  presented has to  meet c e r t a i n  c r i t e r i a  
which would insure  commonality i n  termi- 
nology and method of ca lcu la t ions .  

The above mentioned c r i t e r i a  is formerly 
found i n  the  CostISchedule Control Svstems 
C r i t e r i a  J o i n t  Inolementation Guide, and 
is l i s t e d  under the  following s e r v i c e  
i d e n t i f i c a t i o n  numbers. 

Air Force Systems Command - AFSCPIAFLCP. 
173-5 

Ur Force Logis t i cs  Command - AFSCP/ 
ULCP 173-5 

Army H a t e r i a l  Development and Readiness 
Command - DARCOM-P 715-5 

Wavy Hate r ia l  Comma'nd - WAWAT 85260 

.Defense Supply Agency - 3SM 8315.2 

The document used by s e r v i c e  agencies to  
follow a uniform mechod of surve i l l ance  is 
c a l l e d  t h e  CISCSC J o i n t  Survei l lance Guide 
and is used to insure  adequate adherence 
t o  the requirements under con t rac tua l  o b l i -  
gat ions.  

Each agency has es tab l i shed  d o l l a r  value 
thresholds f o r  major programs, both l o r  
RLD and Production a s  guidel ines fo r  per- 
formance measurement con t rac tua l  require- 
s e n t s .  The requirements a r a  Eorsally 
documented a s  ASPB o r  FPR cont rac t  c lauses.  

COST SCXEDUZE CONWL SYSTM CRXTESU 
(CISCSC) 

The perforaance measurement concept of The C/SCSC J o i n t  Implementation Guide is  
CISCS has expanded from DO0 use, to the the bas ic  document t h a t  s e t s  fo r th  the 
Deparment of Znergy (??IS), YASA (533 y i d e l i n e s  f o r  use during planning, i sp l s -  
Reports),  and pr iva te  industry such a s  mentation and surve i l l ance  of the l i s t e d  
shipbuilding,  u t i l i t i a s  and construct ion.  c r i t e r i a .  

The use of a common type of . repor t ing  ays- The c r i t e r i a  discussion is divided i n t o  
tem has enabled DOD Program Offices co Eive m j o r  subsys tms:  
in tegra te  perfonnance da ta  from various 
contractors  v i t h i n  a major program, and C r i t e r l a  Subsvscems 
produce a summary report  f o r  higher 300 
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(1) Organizaiion, (2)  Planning and 
Budgeting. (3) Accounting, (4)  Analysis,  
(5) Revisions 

Detailed discussions: covering each subsys- 
tem provide i n s t r u c t i o n s ,  terminology; 
d e f i n i t i o n s ,  and guidel ines f o r  Government 
personnel,  as well  as contractors .  

, 

There a r e  35 major c r i t e r i a  l i s t i n g s  and 
these a r e  brokan d o m  i n t o  157 sub-items. 
This c h e c k l i s t  is used as the "test" docu- 
sene by Governemant Team personnel to  
determine a con t rac tors  compliance to con- 
t r a c t u a l  requirenents. The success fu l  
completion of che "Demonstration" r e s u l t s  
i n  a ' ~ a l i d a t e d "  system. 

The following sec t ions  of t h i s  paper vill 
be devoted t o  t h e  machod of approaching a 
C/SCS requirement; organizat ion,  implemen- 
t a t i o n ,  program use. 

The fol lovtng paragraphs vfll cake the 
reader  through chronological s t e p s  i n  
e icher  meeting a con t rac tua l  requirement 
f o r  performance measuremane, o r  i n  devel- 
oping o r  modifping an i n t e r n a l  system as 
p a r t  of management c o n t r o l  improvemants. 

Typical organizat ion f o r  C/SCSC Develop- 
ment: 

RFQ - Prime o r  Subcontract 

V i s i t  Orgaaization with Validated 
System 

9 Establ ish C/SCS Committee 

A Bequest f o r  Quotation (WQ) w t l l  address 
the tjrpe of management con t ro l  system 
required and the decal1 of response by a 
contractor .  Spec i f ic  Statement-of-Work 
(SOW) paragraphs c a l l  out  f o r  the  type of  
management d e t a l l  needed i n  engineering 
d i s c i p l i n e s ,  a s  v e l l  a s  provam inanagement 
d i s c i p l i n e s .  This t ransverses  schedules, 
major milestones, technical  parameter 
qonftor ing,  and cost  planning techniques. 
Further d e t a i l  w i l l  u s u d l y  be found i n  
the  Conrracts Data Bequirement L i s t  (CDRL) . 
The =Q w i l l  d i r e c t  a l l  bidders to  meet 
the  C/SCSC requirements, i f  t h a t  was the 

members of any major b id  must a l s o  be con- 
. s idered  by the prime cont rac tor  as to  the  

d e s i r a b i l i t y  and c a p a b i l i t y  t o  comply with 
c/scsc. 

The prime. con t rac tor  responds. to  the  RFQ 
by discussing h i s  present  management con- 
t r o l  system and those of h i s  major subcon- 
t r a c t o r s  o r  team members. The d i scuss ion  
usual ly takes the  fo l lov ing  format: 

RFQ Response Format 

- Do. we present ly have  a "validated" 
C/SCSC System? 

- I f  so ,  do we agree t o  use i t  on ch is  
program? 

- If not ,  descr ibe the present  system 
and any modificaeion necessaxy to. 
meet the  C r i t e r i a .  

- Outl ine the proposed system a f t e r  
planned modifications. 

- Show Implementation Schedule f o r  
plan-g and completion of Xanagement 
Control System a f t e r  con t rac t  avard. 

During the RFQ and award phase,. i t  is de- 
s i r a b l e  t o  s t a r t  aLl s t u d i e s  and inves t i -  
gat ions ( p r i o r  t o  con t rac t  award). 

A committee, represent ing major funct ions 
v ich in  the organizat ion,  should be formed 
v i t h  a d e f i n i t i v e  c h a r t e r  authorized by 
management. Functional groups. as  a s i n i -  
mum, should contain represen ta t ives  from 
Engineering, rnnufacturing or  Production, 
Accounting and Financial  Hanageaent. Com- 
puter  se rv ices  should be repr;sented and 
might be found i n  e i t h e r  Accounting o r  
Financial Xanagement. 

C o d t t e e  Charter 

- Examine C/SCSC requirements versus 
&s t ing  accounting, func t iona l ,  
planning and cont ro l  systems. 

- Separate a l l  major and minor d i f f e r -  
ences so c o s t s  can be properly 
analyzed. 

- Develop plan f o r  design of system t o  
meet C/SCSC requirements with minimum 
changes to  e x i s t i n g  system and 
documentation. 

- Develop inplementation schedule. 
decis ion nade by the.Govenrment agency and 
Program Office. Subcontractors o r  team 



Depending on the  f indings of the above com- 
mi t tee ,  a t y p i c a l  output  repor t  would be 
summarized in the  fo l lov ing  manner. 

Committee Output Yighliuhts 

- 1-2 year  study and design e f f o r t  w l t h  
minimum changes i n  e x i s t i n g  accounting 
system. 

- Produce t r a i n i n g  manual and procedures 
f o r  personnel. 

- Zlodularize system f o r  C/SCSC, CSSR. 
o r  general  use. (Cost Schedule S ta tus  
Report, CSSR, is a modified vers ion  of 
CfSCSC v i t h  less d p h a s i s  on c r i t e r i a  
and formal documentation.) 

The implementation task is divided i n t o  w o  
phases - pr ior  t o  con t rac t  award and a f t e r  
con t rac t  award. 

P r i o r  to  contxact award, management m u s t  
make a d e d s i o n  a s  to t h e  C/SCSC Committee 
recommendations. They may choose to embark 
on a t o t a l  system, independent of bte  con- 
t r a c t  award; s t a r t  implementation of c e r t a i n  
changes p r i o r  t o  con t rac t  award; o r  develop 
a d e t a i l e d  plan on hov to proceed immedi- 
a t e l y  upon cont rac t  award. 

Some of the items which must be considered 
in  this plan a r e  l i s t e d  belov: 

Documentation 

Hov many d i f f e r e n t  systems o r  procedures 
a r e  being used, how many must be revised,  
how many can be consolidated i n t o  one 
usefu l  system? 

Svstem Design 

'Uho a r e  the  bes t  people t o  represent 
var ious funct ional  groups to  produce a 
manual operat ing system which can e a s i l y  
be automated? 

Automation of Data 

.illow the computer personnel to  under- 
s tand the "building" of t h e  manual sps- 
cem so automation vill be done a t  the 
bes t  time and a t  l e a s t  'cost .  

. Traininq 

Plan on the cype of. t r a in ing  t h a t  per- 
sonnel sTitb immediate aeeds dl: rzquire, 

upon contract, award. Develop the t ra in -  
ing program f o r  f u t u r e  o v e r a l l  use i n  
the organizat ion.  

Figure 1 shows a flow diagram of the  c r i -  
t e r i a  items inves t iga ted ,  analyzed, com- 
mented upon during reviews, and itemized 
for: con t rac tor  correct&ve ac t ion .  

After  con t rac t  award, the Government agency . 
forms a team made up of various types of 
personnel. The team is usual ly comprised 
of m i l i t a r y  and c i v i l i a n  personnel with 
ucperience i n  the accounting, a u d i t  and 
program nanagement a reas .  The team is ,as- 
sembled under a Team Chief assigned by 
headquarters and permanently assigned t o  a 
specifi'c con t rac tor  during the implementa- 
t i o n  and chrough the  va l ida t ion  process. 
h t y p i c a l  team would be made up of 10 t o  
15 members, with the.Demoqs_tration l a s t i n g  
approximately FJO t o  four  weeks. 

A s e r i e s  of team visits a r e  scheduled, and 
a r e  designated as  Implementacioa Reviews 
and Readiness Review. The Implementation 
Reviews a r e  made a s  formal visits, with 
the  Team Chief s e l e c t i n g  c e r t a i n  people to  
be par t  of each review uncll the f i n a l  
Demoascracion when a l l  a r e  usual ly present .  

During the ~ p l e m e n t a t i o n  Reviews, the con- 
t r a c t o r ' s  progress is analyzed, preferably 
using l i v e  data .  The Readiness Reviews 
a r e  scheduled a s  the  C ~ n C r a ~ t ~ r . i ~ a p g r ~ t ~ h -  
ing the Demonstration. 

As Figure 1 shows, e a r l y  emphasis is placed 
on the  Work Sreakdown St ruc ture ,  procedures, 
the handling of major subcontractors ,  the 

avs t em wr i t ing  of procedures and the cacal  -. 
descript ion.  The system descr ip t ion  is a 
wel l  w r i t t e n  document describing exac t ly  
how the management con t ro l  system opera tes ,  
and shows forms used by func t iona l  groups 
f o r  planning of d i r e c t  labor  d o l l a r s ,  in- 
d i r e c t  labor  d o l l a r s ,  and leve l s  of sche- 
du le  planninq . 
These areas  a r e  repeated during each review 
vfch others  added, a s  shown. Future v i s i t s  
include d e t a i l e d  inves t iga t ions  i n t o  e s t i -  
mating procedures which vary becween func- 
t i o n a l  groups. Engineering might est imate 
by experience, past  jobs which a r e  s i m i l a r  
but  not exact ly a l i k e ;  while nanufacturing 
might est imate by standard u n i t s  per opera- 
t ion.  complexity fac tors  compared t o  pre- 
vious jobs; and s e r v i c e  groups such as  
Draft ing,  Qual i ty  .Usurance, R e l i a b i l i t y ,  
Haincainabi l i ty ,  e t c . ,  might use support 
3roup fac tors  based onEngiseering esclAac=s. 



ClTlMATtN6 
r IYPCCYENTATIOI REVIEW 

CISCSC GOVERNMENT REVIEWS-OISCUSSION ITEMS 

During t h e  Raadiness. Reviev, i t  should be 
~ t e d  t h a t  Cost Account  haa agars ( t h e  per- 
sons responsible  f o r  t h e  c o s t  and schedule 
of a s p e c i f i c  Work Breakdown St ruc ture  ele- 
ment) w i l l  be in temieved  and a r e  expected 
co be very kmvledgeable on the  management 
system being used. Fat lures  in Cost Account . 
m g e r  interviews w i l l  d e f i n i t e l y  delay 
the start of Demonstration. 

Cost Account Managers a r e  questioned as t o  
t h e i r  method of budgeting, choosing a mile- 
s tone,  and understanding of procedures. 
The quescioas a r e  not addressed co hov che 
manager has operated in tke pas t ,  but  how 
he intends to  meet the  c r i t e r i a  of C/SCS. 

System Discipl ine is one a r e a  where many 
Cost Account .Xanagers do noc come across  
w e l l .  They must f u l l y  understand the  pro- 
cedure f o r  making changes t o  budgets, sche- 
dules. milestones, performance measurement 
techniques, ecc. System Discipl ine a l s o  
covers sen ior  management (above Cost 
Account) knovledge o i  C/SCS. requirements 
and the system dascripcion and procedures. 

FinauciaL base l ine  maintenance problems 
occur when che sum of the  p a r t s  do not 
equal che vhole. Formal documencation s u s t  
be m i n t a i n e d  shoving up-co-date changes 
via  concract o r  i n t e r n a l  act ion.  This goes 

along organizat ion requirements, a s  wel l  a s  
CJBS elements. 

Subcontract i n t e g r a t i o n  is an a s s e n t i a l  
p a r t  of the  va l ida t ion  process. Data s u s t  
be received f o r  timely incorporat ion i n t o  
the  management repor t  cycle. Some of che 
d a t a  may come from a CISCS required subcon- 
t r a c t o r  and o ther  d a t a  w i l l  be non-CfSCS 
formatted. L C  is :he prime cont rac tors  re- 
s p o n s i b i l i t y  to  produce a f u l l y  in tegra ted  
repor t  meeting the con t rac tua l  CISCS re- 
.quirements. 

The following l i s t  shows proposed sugges- 
t ions  to  help towards a successful  demon- 
s t r a t i o n .  

Demons c r a t i o n  Suggestions 

- Have c o s t  account managers well  
t ra ined  formally 

- Give c e r t i f i c a t e s  fo r  t r a i n i n g  
program 

- Have company ceam members a v a i l a b l e  
ac a l l  times during working day 

- Have c o s t  account managers workbook 

- Respond to a l l  Government questions 
within 24 hours, if possible  



- Provide publicat tons department 
support 

- Use l i v e  exh ib i t s  shoving flow of 
system 

- C/SCSC chairman review with Team 
Chief a t  conclusion of work day 

- Produce histograms f o r  work packages 
and c o s t  accounts 

PROGRAM USE 

.i€ter con t rac t  award, the  con t rac tor  must 
f i n a l i z e  the Contractor Work Breakdown 
St ruc ture  (WBS) by extending the  th ree  
leve l s  of t h e  M S  developed by the  Govern- 
ment. This WBS is extended down to the  
Cost Account l e v e l  where c o s t  accounts a r e  
defined by name, WBS number, and a r e  con- 
s idered manageable work tasks where both 
c o s t  and schedule can be monitored. analyses 
performed, c o r r e c t i v e  a c t i o n  taken, and last 
bu t  not  Least,  a Caat Account Yanager is 
assigned r e s p o n s i b i l i t y  . 
The MS follows the  guidel ines found i n  M L -  
STD-881 and f i n a l i z a t i o n  of the CWBS is 
approved by the  Government agency. Cost 
account l e v e l s  can vary f o r  various UBS ex- 
tensions within the  CJ!3S. The l e v e l  of 
extension depends on the decis ion as to what 
is a 4anageable.work task for  c o s t  and sche- 
dule ,  t achnica l  achievement, and the  col lec-  
t i o n  of c o s t  and schedule data. 

The CJBS usual ly vLl l  contain hardware. 
sof w a r e ,  support  se rv ices ,  cons t r u c t i o n  
f i e l d  s e r v i c e ,  major subcontractors ,  and 

will be Logically extended i n  a v e r t i c a l  
d i rec t ion .  

Figures 2 and 3 descr ibe  two Contract Work 
Breakdo- S t ruc tures ,  a DOD Electronic  Sys- 
tem and a DOE Construccion and RhD Project .  

Each C . S  b a s i c a l l y  follows the  guidel ines 
of NIL-STD-881 shoving hov the f i n a l  pro- 
j e c t  w i l l  go together. the  l o g i c a l  break- 
down o r  extansion of prime WBS elements 
down to t h e  c o s t  account l eve l .  

Planning is developed below t h e  cos taccount  
l e v e l  where tasks a r e  broken i n t o  "work 
packages" which v i l l  be  discussed i n  more 
d e t a i l .  

The pro jec t  must adhere to  the C r i t e r i a  by 
using formal documeneacion throughout the 
f i v e  major sec t ions  of the  CISCSC Imulemen- 
cat ion Guide: Organization. Planning and 
Sudgeting, kcounc ing .  Analysis. and Xe- 
v i s ions .  

A sample List of formal system documenca- 
t i o n  is shown below. This list represents  
a minimum amount of documentation required 
to assure  system d i s c i p l i n e ,  thereby 
a s s i s t i n g  the  c o s t  account manager i n  meet- 
ing the C r i t e r i a .  

System Documentation 

- Work Statements 

- Work Package Planning (BCdS) 

- Work Package S ta tus  (BCJP) 

SYSTEM 

I 
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FlELD 

SERVICE 

7 '  
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FIGURE 2 

-SUBCONTRACT. 

-MAINTENANCE 

FIELO 
OPERATIONS 

-SUBCONTRACT. 

-FIELO 
OPERATIONS 

-SUBCONTRACT. 
INTEGRATION 

-SYSTEM TEST 

-ACCEPTANCE 
TEST 

-RECEIVERS - TRANSMITTERS - ANTENNAS - COMPUTERS - PWR SUPPLIES 

- LOW PWR 
TEST 

n,cn PWR 
T E t t  - SOFTWARE 
TEST 
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FIGURE 3 

- Variance Analysis 

- Baseline Transaction Log ( E m ' s ,  MR. 
UB) 

- Undistr ibute  audget (W) Log 

- Yanagement Reserpe Log 

Performance Reports 

- Cost account 

- !JBS (All  Levels) 

A few s h o r t  sentences w i l l  g ive  t h e  reader  
i n s i g h t  i n t o  the necessi ty  of the docu- 
ments. 

Work Statement 

Planning Package Summary 

Planning of fucure tasks which w i l l  even- 
t u a l l y  become work packages using a " r o l l i n g  
wave" concept. These planning packages a r e  
defined, budgeced and scheduled. 

Variance clnalysis 

A formalized mechod of report inq on Cost 
Account c o s t  and schedule variances.  This 
ana lys i s  covers monthly and c;lmulative 
variances,  and est imates  a t  completion. 
(See sample, Figure 5 . )  Variance thres-  
holds determine the  necessi ty  of report ing 
with mutual agreements being negotiated on 
items as  fo l lovs .  

Variance Thresholds 
A "contract" becween Program Ymagement and 

, t h e  funct ional  group (Cost Account Yanager) - Contractor/Customer Agreement describing t h e ' t a s k ,  budqet and schedule. . 
(See sample, Figure 4 . )  - Signi f ican t  Values 

Work. Packaqe Planninq 
- Sl id ing  Scale  

Reduce Threshold X as Program 
Planning of work packages showing hours, Progresses 
d o l l a r s  and ni lescones which w i l l  be used Tixed Z Cosc and Schedule 
fo r  performance measurement. 

% + ?linimum Dollar Value 
Work Pac!caqe Stacus 

Baseline Transaction Loq 
A Ponaalized mechod of report ing s tacus  on 
work package s i l e s t o n e s  b y  the  Cost Account For program sanagemenc use i n  monicorinq 
Yanager . a l l  f i n a n c i a l  t ransac t ions  such a s ;  EC?';, 

change orders ,  authorized and negotiaced 



13 FUNCTIONAL 

. 0 COST ACCOUNT 

0 o n 4 e R .  

WORK STATEMENT 

FIGURE 4 

1 
PROGRAM WBS NO. 

CONTRACT NO. CA NO. 

PROJCCT/J.O. NO. SCHEDULE REFERENCE 

OIV/OEPT RCSR 

vork, authorized and non-negotiated work, 
i n t e r n a l  budget cransact ioos within c o s t  
accounts, Undis t r ibu ted  Budget, and Xanage- 
ment Reserve. 

NARRATIVE O~SCRIPT ION 

Undistributed Budget Loq 

h chronological log of the deplet ion of 
Undistributed 3udget. Undistributed aud- 
ge t  is a sum of a l loca ted  d o l l a r s  to  a  
p a r t i c u l a r  cask which has not been assigned ' 

co an organizat ion or  kBS, o r  final deci- 
s ions  have not been sade a s  ro the budget 
authorizations between subcontractors  o r  
i n t e r n a l  groups. Undistributed Sudgec f s  
depleted as  d o l l a r s  a r e  assigned to Cost. 

~ U O G ~  

Accounts'and Organizations. 

BUOGET 

OL HRS O L S  OOC MATERIAL TOTAL BUOGET 

Y!gernent Reserve Loq 

scneo. 
START 
OATE 

h chronological log of the  d i s t r i b u t i o n  of 
a l l  Hanagemenc Reseme d o l l a r s  co organiza- 
cions and WBS elements. Yanagement Seserve 
is a sum of d o l l a r s  s e t  a s i d e  (contingency) 
Eor use on "unknowns". 

SCHEO. 
COMP 
OAT€ 

APPROVALS 

Cost Account Per ionance  Zeasuremenc l e o o r t  

FUNCTIONAL 

PROG. OIR. OATE 

PROO. CONT. MGR. OATE 

01STRI0UTION 

h repor t  vhich shows work package cosc and 
schedule variances.  These repor t s  vary i n  
degree as co vhecher cos t s  and hours a r e  
co l lec ted  a t  che work package o r  Cost 

COST ACCOUNT 

PROG. CONT. MGR. DATE 

F/MGR. OATE 

SERIAL 
NO. REV 

ACCEPTANCE 

OATE 
F/MQR. oate CA MGR. OATE 



0 FUNCTIONAL 

a COSY ACCOUNT 

PROGRAM 

CONTRACT NO. 

PROJECT/,J.O. NO. , 

CA NO. I 
TASK. OLSCRIPTION 

COST 
SCliEDULE 

WBS NO. 

CA MGR. 

VARIANCE CAUSE OESCRlPTlON 

VARIANCES 

CORRECTIVE KCTION 

TYPE 

1 VAC 

EXPECTED RESULTS/ PROGRAM IMPACT 

CURRENT I CUMULATIVE 

L A S T  PER100 

I PROG. CONT MGR. 

OATE I I 

PRESENT MONTH 

APPROVALS 

TASK klCR OATE 

NMGR. OATE 

- - 
Account l eve l .  

WBS Reports 

OISTRI8UTlON. 

VARIANCE ANALYSIS 

SERIAL 

8 

FIGURE S 

The r e p o n s  a r e  a summary of work pack- 
age and cos t  account variances summarized 
v e r t i c a l l y  chrough the Work Breakdown 
Structure.  The upper l e v e l  reports  (Level 
3, 2,  1 )  a r e  used f o r  monchly report ing 
p u n o s e s  i n  completing the  C/SCSC report ing 
requireaents  . 

REV. 

The accounting system '.mst accuinulace AGJP 

OATE 

A 

d a t a  f o r  the  work accomplished (3CJP). 
Such t r a c e a b i l i t y  must e x i s t  f o r  both 'WBS 
and Organization. The accounting numbering 
system should allow easy t r a c e a b i l i t y  from 
a work packaqe o r  c o s t  account l e v e l  to  che 
highest  p ro jec t  l e v e l .  

A comulecely computerized system for '  per- 
fonnance measurement can c a l c u l a t e  a l l  cos t  
and schedule variances using a c t u a l  aaca 
from the  accounting system. Variances a r e  
sade  in  hours, d o l l a r s ,  o r  both, and a r e  
u s u d l y  f o r  tu r renc ,  as  wel l  as cumulative; 
reporting.. h summarizacLon of che impor- 
cant ingredients  of che C/SCS C r i t e r f a  f o r  



accounting is l i s t e d  belov. 

C/SCS Accountinp 

- AC?n Data Accumulation 

- Dud Traceab i l i ty  
WBS - Organization 

- P r o j e c t  Numbers 
[JBS Elements - Cost Accounts 

- Job Orders 
Nork Packages 

- hpply Al l  I n d i r e c t  Charges 

- Account f o r  H a t e r i a l  

WORK PACXAGE PUYNING 

Work package p.lanning is t h e  h e a r t  of the  
C/SCS performance measurement s.ystem. I f  
the planning is "weak". the  h e a r t  w i l l  not 
survive,  and cine and d o l l a r s  a r e  v& ted. 

Lis ted below a r e  the important items from 
the C r i t e r i a  t o  understand pr io r  to  s t a r t  
of p l a n i n g .  

York Package Planninq 

- Work Package Charac te r i s t i cs :  
Type of Work Package 
Cost Element 
Performance Xeasurement Formula 
SinglePerformingOrg a e s p o a s i b i l i t y  

- Planning and Budgedng: 
Time Phased BCWS (Plan) 
BC. (S ta tus )  

- Organization 
WBS I d e n t i t y  
Cost Account 

.The type of work package w i l l  be described 
as Discrete ,  Apportiol~ment, o r  Level-of- 
'Lffort.  A Discrete  package is one thac has 
a defined task; budget, scheduled milestones, 
and has organizat ional  respons ib i l i ty .  

An Apportionment work package is one t h a t  
was planned showing an inter-dependency on 
anocher task. For example. an inspec t ion  
package &night have been planned as a per- 
centage of the planned completion of assem- 
bly packages; a d r a f t i n g  checking package 
might have been planned a s  a percentage of 
L!e drawings planned f o r  completion a t  chat 
t h e .  

h Level-of-Effort package is one where 
milestones cannoc ciuly be i d e n t i f i e d ;  hou- 
ever ,  anpower coverage is d e f i n i t e l y  re- 
quired i n  s p e c i f i c  areas .  Some evanples 

w i l l  be  found i n  Q u a l i t y  Assurance, Program 
Unagement. Expediting, etc.. 

Work Package milestones. should be se lec ted  
with g r e a t  care. Is it tang ib le?  Can i t  
be seen, touched o r  heard? W i l l  you r e l y  
on someone t e l l i n g  you something is Ein: 
ished without evidence? 

Typical examples of good milestones a r e  a s  
follows : 

w Good Mlles tones 

- Vibrat ion Test Completed 

- Flow Diagram Completed 

- ,Prel iminary Report Completed 

- Subcontract Spec i f ica t ion  Completed 

- Piping Design S t a r t  

- Power and Water Available 

- Fina l  Acceptance Test S t a r t  

A work package c o s t  element w i l l  be i d e n t i -  
f i e d  a s  to whether it is d i r e c t  l abor ,  
mate r ia l  o r  ODC (Other Direct Charges), such 
as t r a v e l  and subsis tence,  consul t ing o r  
o ther  se rv ices  not covered under labor  o r  
mater ial .  

COST ACCOUNTS 

Cost accounts r e f l e c t  the  summarization of 
all work package and planning package s c h e  
du le  and c o s t  d a t a  f o r  t h a t  p a r t i c u l a r  cask. 
Work packages a r e  summarized t o  c o s t  ac- 
counts and c o s t  accounts a r e  summarized to 
higher  Level MS elements. The Eollar ing 
list shovs the  d i r e c t  re la t ionsh ip  between 
work packages, c o s t  accounts, documentation 
and r e s p o n s i b i l i t y  . 

Cost Account.Planninq and Budqetiilq 

- Planning 
Schedule Relationship 
(Top-to-Bottom/Bottom-co-Top) 
C Work Package Schedules - Cost 
Account Schedule 
Z Cost Account Schedule = [JBS 
Element Schedule 

- ludget ing 
& Work Packages $ + Planning Pkg 

S = Cost Account $ 
Functional Organization Budgets * 
rdBS judgecs 

Typical c o s t  accounts f o r  hardware and con- 
s t r u c t i o n  pro jec t s  a r e  Listed below. 



b Typical Cost Accounts i n  Hardware 

- E l e c t r i c a l  Design 

- Xechanical Design. 

- Drafting 

- Material  

- Fabricat ion 

- E l e c t r i c a l  Assembly 

- Test  

Typical Cost Accounts i n  Construction 
and Enxineerinq 

- Tunnel Construction 

- Experimental Buildings 

- Storage Buildings 

- Land Improvement 

- U t i l i t i e s  

- Vacuum System 

- Rl? System 

- Refr igera t ion  System 

PERFOWVCE W U R E M E N T  DATA 

The perfonnance measurement formula i3 the 
second most important p a r t  of C/SCS. Saving 
meaningful work packages with good d e -  
scones ( 1 s t  most imporcant) , one nust  choose 
a method of assigning values to  milestones 
i n  o rder  to  cake "credi t"  f o r  achievemenc. 
o r  ge t  no "credi t" ,  o r  pet  " p a r t i a l  c red i t " .  

Budgeted Cost of Work Scheduled (BCJS) 

The assignment of 'values, i n  hours o r  dol- 
l a r s ,  to  xLlestones, w i l l  e s t a b l i s h  the 
BCdS (Budgeted Cost of [Iork Schedule). SCWS 
is a time phased plan of achievement i n  
accordance with predetermined values f o r  
milestones. The milestones should be one 
o r  tvo months durat ion in order  to  get  
timely variance report ing.  Yo inter im 
monthly report ing uould be ava i lab le  on a 
six (6)  month work package with only a 
s t a r t  and complete milestone. 

Work Package Performance Reoortinq (BCJP) 

The Budgeted Cost of Work Performed ( 3 C . )  
represents  the value of achievement taken 
f o r  complet~on of a milestone and vork i n  
process. Sf the  3C.3 was in hours, B C .  is 
taken in hours; i f  h d o l l a r s  3CJP dll be 
taken i n  d o l l a r s .  

Actual Cost of Work Performed (AC.)  

The a c t u a l  cos t s  from accounting d a t a ,  of 
l abor ,  mate r ia l ,  and.ODC, f o r  work packages, 
c o s t  accounts, and suinmary WBS elements. 
Summary repor t ing  w i l l  include i n d i r e c t  as 
well  as d i r e c t  c o s t s ,  a s  appl ied to  che 
pro jec t .  H a t e r i a l  cos t s  say be taken as 
poi'iit of usage o r  on r e c e i p t ,  depending on 
customer agreements. 

Variance Analysis 

~ a v i n g  the BCWS, one must c o l l e c t  3CQ and 
a c t u a l  cos t s  to c a l c u l a t e  c o s t  and schedule 
perfonnance measurement r e s u l t s .  The b a s i c  
formulas a r e  shown below: 

BCCTP-BCdS +Schedule Variance 9. - 
SCWP-BCJS +Cost Variance X = am - 

(+ ind ica tes  favorable  variance)  

Trendinq Analysis 

The above formulas a r e  usefu l  f o r  trending 
ana lys i s ,  wich addi t iona l  trending proj ec- 
t ions  ava i lab le  by a d d i t i o n a l  Formulas, 
as shown belov. 

Cost Performance - 3CA-k 
ACuT 

BCWP>ACWP = Favorable Cost Index 
BCWPehCJP Unfavorable Cost Index 
BCJFrACWP = Par Cost Index 

Schedule Performance - B C ~  
BCJS 

BC(JP>BCWS = Favorable Schedule Index 
3CJP<BCdS = Unfavorable Schedule Index 
BCJP-BCWS = Par Schedule Index 

Percent Conolete S C .  - 
(audqecat  Completion) 3AC 

SCJP-O.5BAC = Project  50% Complete 
BCWP-BAC = Project  Completed 

Percent Soenc ACJP - 
(Estimate a t  Completion) MC 

ACWPO. SEAC = 50% Pro jec t  Cost Expended 
AC.-EAC = U1 funds expended - 

P r o j e c t s h o u l d b e c o m p ~ . e c ~ C  

Estimate a t  Comoletion L\C=BACxAA 
BCQ 

BCWP>ACJP = Projected gnderrun 
YM<hCi'P Projected Overrun 



Performance Measurement Examples packages ( l e s s  than two nonths) ,  the BCJS 
is es tab l i shed  a s  SOX f o r  start, and 502 

h few simple examples, as shown i n  F igure  6, f o r  completion. A t  the  end of NO months, 
w i l l  shov the reader how the  performance the cumulative SCUS is equal to  $lOK; che 
measurement d a t a  is used a f t e r  choosing a "C" represents  completion s t a t u s  taken i n  
method of es tab l i sh ing  BCJS (Work-in-Pro- t h i s  example, therefore;  BCWP is  equal to  
cess  Plan - WIP) and caking. s t a t u s  on $10K ($5K when s t a r t e d  - $SK when com- 
milestones (BCWP) . ple ted)  . 
Four vork packages have been planned and BW-BCWS - LOR-1OK Schedule Variance = 
s t a t u s  is co be taken af  ce r  N o  months. 1 O K  

Using Uork Padcage No. 1, as an example, 100 5 04 

the  t o t a l  value is $lOK and approximately Assuming an Actual Cost of $8K 
1.5 months durat ion.  Using a 50/50 ru le ,  
which normally is only used on s h o r t  vork 

2 MONTH REPORT 

VARIANCE 

BCWS BCWP ACWP SCHEDULE COST - 
WP I IO.OK IO.OK 8 K  0 + 2 
WP 2 2.5K 2.5K 2 K  0 + 0.5 
WP 3 15.OK 10. OK I I K  - 5 - I 
WP 4 IO.OK 5. OK 7 K  - 5  - 2 
- - 

COST ACCOUNT 37.5K 27.5K 2 8 K  -10 - 0.5 

WI P 
PLAN 

MONTHS 
I 2 3 4 

WPI 

WP 2 

W P 3  

W P 4  

TONE 

T Y P I C A L  W P / C A  P E R F  M E A S U R E M E N T  

F IGURE 6 



Cost Variance =. 
BCdP-ACWP 10K-8K 

BCtrP 10K 
100 - +20% 

The performance measurement ana lys i s  f o r  
WP No. 1 ind ica tes  completion within budget. 

Looking a t  WP No. 3 as another example, 
. milestones a r e  used v i t h  assi'gned values 

f o r  BCdS. The s t a r t  milestone has been ' 

given a $ l O K  value,  the  two month milestone 
$5K and the  completion $SK. The cumulative 
SCWS a t  w o  months equals S I X ;  the cumula- 
t i v e  BCUP a t  cwo months equals SLOK, s i n c e  
the milestone completion w a s  missed. 

BCWP-BCWS 10K-15K Schedule Variance 3CdS 15K 
100 a -33% 

+suming an .Actual Cost of SllK 

BCdP-ACdP ;_ 1OK-ILK A 
Cost Variance = BCUP LOK 

The performance neasurement ana lys i s  f o r  
WE Xo. 3 ind ica tes  a -33% schedule s l i p  and 
a 10Z overrun f o r  the present  work accomp- 
l i shed .  Detailed explanations should be 
provided by the Cost Account Hanager on the 
Oariance Analysis form. 

The Cost account ana lys i s  is made a f t e r  
summarizing a l l  work packages a s  shovn. 

Schedule Variance 
27.5K-37.5K x '  

37.5K 
100 -26% 

27.5K-28K 1 100 * -1% Cost Variance 27. jK 

The Cost Account Xanager in h i s  ana lys i s  
would discuss  the o v e r a l l  s l ippage of -26% 
while scayfng approximately within c o s t  f o r  
work accomplished. Had the schedule been 
made, the  cos t  var iance might have been 
higher. On che ocher hand, i f  most of the 
work has been done with only minor items 
remaining before BCJP i s .  taken. the c o s t  
account could be i n  excellent condition. 
With "work-in-process" and completions , the 
variances could be deceiving and atuse be 
analyzed and discussed on the Variance 
. b a l y s i s  form. 

For CISCS, che completion of r-he Cost Per- 
formance Peport (CPR) requires  cur ren t  and 
cumulative stacus. The formulas a r e  used 
i n  the identical manner f o r  cur ren t  var i-  
ances using monthly aC.S, 3CVP and ACdP . 

Cost Schedule S ta tus  Beport (CSSRL 

The CSSR repor t ing  requirement is s i m i l a r  
t o  CISCS but  i s  used on aon-major programs 
v i t h  l e s s  d o l l a r  values. The C r i t e r i a  is 
not imposed bu t  recommended f o r  use as a 
guidel ine.  

Performance measurement d a t a  must be re- 
ported i n  the BCdS-BCWP-AOdP format on a 
cumulative b a s i s  only. Detailed work pack- 
ages and t o t a l  formali ty  of C/SCS a r e  not 
required,  however, a system of planning and 
gaehering da ta  must be approved by the  
Governmenc agency o r  customer. 

h "No-Work Package" method of using sche- 
dule  d a t a  from a formal schedule system co 
a r r i v e  a t  BOWP is described i n  the Pro jec t  
Hanagement Quarter ly,  ?larch 197g1. This 
method uses che s l a c k  s t a t u s  of the sche- 
dule  system with 8C.S to c a l c u l a t e  3 C n ,  
whereas in CISCS 3C.S and BCdP a r e  used to 
c a l c u l a t e  schedule variance. 

INITIAL MPLEXXNTATION PROBLMS 

Going through a "full-blovn" C/SCS demon- 
s t r a t i o n  is a learning process f o r  sveryone 
involved. The Govermnenc ceam is made up 
of personnel from various agencies (Program 
Office,  Headquarters Audit, Eaqineering, 
e t c . ) .  This ceam vill work together  with 
t h e i r  con t rac tor  counterparts  f o r  approxi- 
mately FJO co four  weeks. 

Each sub-group has i t s  own a r e a  of the 
C r i t e r i a  to examine f o r  compliance. Live 
d a t a  m u s t  be assembled. v e r i f i e d ,  analyzed 
and used i n  the  system. The Govermnenc 
ceam must decide as  to  the conrpliance to  
C r i t e r i a ,  and i f  found to b e  not i n  compli- 
ance, a d e t a i l e d  repor t  prepared on each 
item. Reports a r e  usual ly broken down 
i n t o  inajor and minor icems recommended f o r  
c o r r e c t i v e  ac t ion .  

The following list shows some I n i t i a l  
Implementation Problems encountered by most 
cont rac tors .  

I n i t i a l  Z m l e ~ e n t a t i o n  Problens 

- RDTCE Environment 

- ajar Subcontractors rhthout  CISCSC 
Experience - EEP' and CTIF 

- Wcv Planning Techaique f o r  Sagineers 



- Personnel Discipl ine on System 

- Continuous Wagement  Survei l lance 
a t  Work Pakcage Level 

Continuous Problems . 

- Train'  Nev Personnel 

- Replanning Required i n .  aDThE Envfron- 
meat f o r  Exist ing Work, ECP's 

Mater ial  Planning Fn XDTdE Environment 

- Sreadboard Ef for t  ?lot Fully Defined 

- Changes i n  Design 

Develooment of Performance Neasurement 
Technique f o r  Sof m a r e  

R&D ENVIRONMENT 

The RhD program Leads i t s e l f  to  uncertainty 
Fn planning during the ea r ly  phases. 
Changes to  base l ine  p l a m f i g  nus t occur. 
This a l t e r n a t i v e  is b e t t e r  than explaining 
variances which a r e  due to. poor planning, 
ea r ly  i n  the program. 

WOR SUBCONTRACTOR WITHOUT CISCSC 

This problem must be c l e a r l y  solved p r i o r  
to Implementation and Readiness Reviews. 
Awarding a f i rm f ixed pr ice  o r  cos t  plus 
Contract is a determining f a c t o r  a s  to  the  
CISCS requirement. The o r i g i n a l  DOD guide- 
l i n e s  recommended C/SCS f o r  CPIF o r  F'PIT 
(on produceion. with a d d i t i o a a l  guidel ines 
on d o l l a r  amounts). These guidel ines were 
f o r  the prime cont rac tor  only. The Program 
Office and Contractor s u s t  reach an agree- 
ment f o r  m j o r  subconeractors. W i l l  they 
s a e t  a l l  of the c r i t e r i a ,  pare of the  c r i -  
t e r i a ,  o r  none of the c r i t e r i a ?  I f  none, 
fiw v l l l  the monthly da ta  be incorporated 
i n t o  the formal C/SCS system? 

E W  ?LAWING TECZNIQUE FOR ENGIXERS 

This is a problem t h a t  must not be under- 
estimated. Within otganiz.ations, depart- 
ments, s e c t i o n s ,  o r  any o ther  company 
s t r u c t u r e s ,  the re  usual ly w i l l  be many 
planning techniques with no formali ty  o r  
commonality. A common system must be used 
to a l l o v  meaningful planning and cracking 
of l abor ,  mate r ia l  and o ther  d i r e c t  c?scs. 

Form1 procedures must d e t a i l  exact ly hov 
one m u s t  plan, '  eseabl ish milestones, and 
ca lcu la te  the value of a d l e s t o n e  f o r  per- 
formance measurement puqoses .  Each mana- 
l e r  s u s t  r e t a i n  a "bottoms-up",planning and 

budgeting system  or work packages and sum- 
marization of c o s t  accounc. 

PERSONNEL DISCIPLISE ON SYSTEM 

Once the Cost Account Hanager has estab- 
l i s h e d  the  planning and budgeting i n  
accordance with auchorized procedures, 
d i s c i p l i n e  must be maintained to. assure  use 
of the  system and required updating. Al l  
updating must be. i n  accordance w-fth autho- 
r i zed  procedures and d e t a i l e d  a s  t o  the 
cause of change. rs it an i n t e r n a l  change 
to schedule d t h o u t  budget change? Is i t  
a budget change with e x i s t i n g  schedule? Is 
it a cont rac t  authorized change t o  budget 
and schedule? 

WACEMENT SURVEILZLt'CE AT WORK PACKAGE 
LEVEL 

Someone must have the r e s p o n s i b i l i t y  of 
maintaining the  i n t e g r i t y  of the system. 
Can managers be al loved t o  input  da ta  to  
a computer by themselves? Can managers 
c'hange method of c a l c u l a t i n g  BCWP o r  change 
the value of a milestone? Can managers 
opera te  t o  an u n o f f i c i a l  inc rease  to  t h e i r  
Estimate-at-Completion (EAC)? Can work 
packages be opened and closed ac any time 
by a manager? 

One c e n t r a l  o f f i c e  o r  manager must be es- 
tabl ished to maintain the  i n t e g r i t y  of the 
system. One cannot, and should no t ,  assume 
t h a t  Cost Account .%nagers w i l l  complete 
fonns c o r r e c t l y ,  o r  sake changes i n  accor- 
dance to auti?orized procedure. 

A craining program should be maintained to 
insure  the a v a i l a b i l i t y  of personnel 
t ra ined to work v i t h  the CISCS system. 

a n y  organizat ions have s e t  up a Eormal 
craining program with t r a i n i n g  &nuals f o r  
various l e v e l s  of management. These l e v e l s  
include Senior Yanagement , Cost Account 
Hanagers and Work Package Supervisors. 

A t y p i c a l  craining program is out l ined 
below. 

Traininq Detai ls  

- Five 2-Hour Sessions - 2 Days/Week 

- 20 Workshop Quest ionsISession 

- Individual  Training fanual3 

- On-the-Job Training 



&Haterial planning base l ines  a r e  p re fe r red  
to  be es tab l i shed  co a c o s t  payment plan. 
Previous CISCS f i m  requirements of plan- 
ning on a consumption bas i s  has l ed  t o  much 
Industry/Goverm~ent discussion.  A produc- 
t i o n  environment lends i t s e l f  t o  a b e t t e r  
prepared mate r ia l  cos t  plan than one . f inds  
i n  UD. I n  W, breadboards, prototypes. 
models, and combinat ions,  the reof ,  lead i o  
many .unexpected planning changes and 
usuklly leads t o  high c o s t  and schedule 
variances. 

The CiBS usual ly contains  sofcvare a s  a IJBS 
element ,and/or sofcvare ,within many ele- 
s e n t s .  To gather  'dBS and organizat ion d a t a  
f o r  t h e  sofcvare casks, a method of plan- 
ning,must be es tab l i shed  which w i l l  enable 
the  accumulation of BCWS, 3CWP and ACWP 
performance measurement data. 

h reasonable approach co cake is  the deve- 
lopment of a Sofcvare Work Breakdovn 
Scruccure, broken out  i n t o  rou t ines  and 
r u b r o u c i a r ~ .  Each subrout ine aay chen be 
estimated i n  man-days with milestones 
a l loca ted  Eor performance measurement. 

POST VALIDATION SYSTM LWROVEMENTS 

Some of the major a reas  of concern a i t e r  
Val idat ion a r e  l i s t e d  belov. AEcer Valida- 
t i o n  and system u t i l i z a t i o n ,  many improve- 
ments become obvious to  the user .  Work 
package planning co more r e a l i s t i c  mile- 
stones,  nechod of est imating BCWS f o r  
n i l e s  tones, improved oucpuc repor t s  f o r  
ana lys i s ,  i n t e g r a t i o n  of subcontractor  
d a t a ,  improved t ra in ing  methods. more mean- 
ingfu l  var iance ana lys i s ,  improved f o r ~ a r d  
planning, and l a s t  but not l e a s t ,  aucomaced 
system Improvements f o r  use i n  production 
as well  as R&D. 

Post-Validation Svstem Imorovements 

- Automate System Improvements Tovard 
Production Validacion 

- Changes i n  Training Programs Using 
Cn-the-Job Experiences 

- a r e  Neaningful Variance Analyses 
by Cost Account W a g e r s  

- Becter Forward Planning 

- Survei l lance of W j o r  Subconcractors 

In a production environment, many p a r t s  of 
the  amnagemenc cont ro l  system vill be 
handled d i f f e r e n t l y  than i n  R&D. Some of 
the c r i t i c a l  areas  which usual ly demand 
s p e c i a l  a t t e n t i o n  f o r  production a r e  l i s t e d  
below.:. 

H a t e r i a l  Inventory and Usage . 

* Estimating Nethods 

Work Package Planning f o r  Production 
Lots 

Responsibi l i ty  

The above items a r e  s e l f  explanatory, with 
che e..ception of respons ib i l i ty .  In an 
RbD environment, engineering personnel 
mighc plan and be responsible  f o r  che en- 
t i r e  job. The e1ngineering.group ;rould 
plan, design, possib.ly fabr ica te ,  and c e s t  
the major port ion of the project .  

In  a production environment, che responsi- 
b i l i t i e s  might s h i f t  back and Eorth chrough- 
ou t  the p ro jec t  cycle .  Engineering would 
have the design r e s p o n s i b i l i t y  u n t i l  a 
package is released.  Production o r  manu- 

. fac tur ing  shop would have che responsibi l -  
i t y  of fabr ica t ing  and assembling u n i t s ,  
o r  i t  is possibla  t h a t  engineering would 
have to share  i n  che assembly process. 
Continuing the production environment, the 
t e s t i n g  phasa might be completely under a 
production c e s t  group using automated 
equipment. 

The d i f fe rence  becveen R6D and Production, 
as  discussed above, leads co many changesin 
che methods of compliance co the c r i c e r i a  
of CISCS. I n  f a c t .  the Validat ion process 
explained throughout t h i s  paper nust  be 
repeated f o r  required production a f t e r  re- 
ceiving an .UD Validacion. 

SYSTM USE .W 3EiEFITS 

Possible  uses and benef i t s  Eor a CISCS sys- 
tem oe any modified version thereof a r e  
shown belov. 

Svstem Use and Benefic; 

- Use 
Yanagemenc Reviews 
SAC 
Subcontract Control 
Schedule System 
Yanpower Forecas c 

- aenef ic  
Cost .Allocations ts tabl ished Early 



Cost A.ilocations Documented 
Disc ip l ine  Prevents Budget Hnving 
without Work Assignments 

,Early Look a t .  Cost and Schedule 
Pro j ec t ions  

Development of Englneer Concern on 
Cost and Schedule. with Formal 
Documented System. 

Shows Changing Hinpower Forecasts 
as a Zesult of Program Impacts 

The system report ing techniques can give 
exce l len t  mater ial  f o r  management reviews. 
Exhibits can be prepared i n  the f o m  of 
schedule and c o s t  var iance ?rejection 
curves, MC pro jec t ion  curves, and percent- 
age complete p ro jec t ion  curves, Curves 
showing cumulative prof ect ions f o r  3C.S , 
BCWP and ACWE' a r e  used a t  the Cost Account, 
VBS Summary, o r  organizat ion leve l s .  

Dgnamic manpower Eorecasting curves can be 
shown with the  use of the  Cost Performance 
Report requirement of man-month proj eccions 
f o r  each of the  next s i x  months and desig- 
nated periods thereaf ce r  unc i l  completion 
of the  p ro jec t .  

a e n e f i t s  derived from CISCS a r e  found i n  
f i n a n c i a l  management, as  v e l l  as i n  engi- 
neering a reas .  Saving cos t  a l loca t ions  
establ ished i n  the  e a r l y  phase of the pro- 
gram has never been an easy task to accomp- 
l i s h .  I f  no requirement were made to 
a l l o c a t e  long cem,  a s  v e l l  a s  s n o r t  t e rn ,  
d o l l a r s ,  immediate concern was always on 
immediate tasks. CISCS requires  d o l l a r  
a l l o c a t i o n s  to  t h e  es tab l i shed  CABS and 
organizat ion element. Having t h i s  require- 
ment as par t  of the report ing da ta  assures  
clmely a l loca t ions .  

Cartain c r i t e r i a  prevents movement of 
d o l l a r s  from one 'VBS element t o  anocner 
without following proper procedure and \ documentation . 
One of the  na jor  benef i t s  derived from 
C/SCS is the developmenc of managers i n  the  
areas  of Program Elanagement d i s c i p l i n e s .  
"Scratch sheec" planning and budgeting w i l l  
disappear, conciousness of schedule and 
cos t  variances w i l l  increase,  manpower 
forecast ing w i l l  be given more thought, and 
maintaining documentation w i l l  become a 
"way-oi-life" ins tead  of complaining about 
the  c rea t ion  of a "paper-mill". 

pa infu l  to  most users .  I n  the sense of 
i n s t i t u t i n g  new organizational procedures, 
t ra in lug .  and f a m i l i a r i z a t i o n  with termi- 
nology and what one is allowed t o  do and 
not allowed t o  do; i t  is pa infu l  i n  pro- 
port ion to  the s t a r t i n g  s t a t u s  of the  
organizat ion.  S t a r t i n g  from ground zero,  
*th a minimum of formalized company pro- 
cedures i n  c o s t  and schedule planning and 
d a t a  a c c ~ a t i o n  proves co be most painful.  
Qving a good e x i s t i n g  management con t ro l  
;ystem leads to  a minimum amount of pain i n  
modifying to s e e t  the  C r i t e r i a .  

Having a good incerna l  sanagemenc system, 
with mi&.um changes co meet CISCS s t i l l  
requires  the t r a i n i n g  of personnel and 
surve i  l l a n c e  to .  insure  usage of the system. 

It proves to  be most he lpfu l  i n  the  areas  
of Einancial a l l o c a t i o n s  and report ing.  
The d i s c i p l i n e  of a l l o c a t i n g  d o l l a r s  to  
'VBS and organization elements, both near 
term and fu ture ,  allows management and the 
customer to s e e  where the d o l l a r s  a r e  going 
now. how many d o l l a r s  a r e  being held f o r  
tasks undefined, and i n  the fu ture ,  and 
maintenance of a11 t ransac t ions  which 
change the o r i g i n a l  basel ine.  

Schedule da ta ,  however, is a l i t t l e  more 
sub jec t ive  when one pro jec t s  var iances 
based on d o l l a r  values t o  milestones (SCJP- 
BCWS = s c h e d u l e  Variance). The s u b j e c t i -  
v i t y  a r i s e s  when one must p ro jec t  t h i s  
var iance i n  terms of r e a l  time; weeks, 
months, ecc. a1 organizat ions susc  r e t a i n  
a good schedule system (PERT, CPM, BARCHART, 
Line-of-Balance); C/SCS requirement o r  not.  

Lwajor problems usual ly occur i n  the  areas  
of mate r ia l  variances and "over-target" 
planning. For an "overtargec" account o r  
p ro jec t  , cus comer au thor iza t ion  sus t be 
received to continue planning in 'accordance 
with the C r i t e r i a .  

It is sy  opinion, t h a t  the m s t  important 
and c r i t i c a l  p a r t  of CISCS is the r e a l i s t i c  
approach to work package planning and 3C.S 
values f o r  milestones. Xaving the rnost 
sophis t i ca ted  computerized o r  manual system 
w i l l  prsduce data .  p e r f o m n c e  measurement 
ca lcu la t ions ,  var iance ana lys i s  and cus- 
tomer report;  which a r e  u s e l e s s ,  unless  
t ra in ing  and systern d i s c i p l i n e  a r e  enforced 
by mana%emenc . 

CONCLUSION 
Detai ls  and Eormacs of most' customer re- 
ports  a r a  Eound i n  DODI i000.lO and a r e  
l i s t e d  below. 

CISCSC has proved to be both he lpfu l  and 



Customer Reports 

- Cost Performance Reports 
WBS 
Functional 
Performance Neasurement Baseline - 

Forecast 
?fanpower Loading 
Problem Analysis 

- Contract Fund S ta tus  Report CCFSR) 
Funding Data f o r  Customer 
Includes Authorized and Non- 
huchorlzed E C T ' s  

Includes Definl t ized and Undefini- 
t i zed  but  Authorized Work 

To Mnlmize Problems - Slake Sure Answers 
Are Yes 

- Does your Subcontractor Know Exaccly 
What t o  B a d ?  

- . D O  you have People.Trained? 
- Do you have Top Management Support? 

Turf,  L.. "Cost/Schedule Performance 
Heasurement Without Work Packages", Pro- 
j e c t  Magement  Quarterly, Volume X, 
Yo. 1, a r c h  1979, Pro jec t  Xanaqement 
L n s d t u t e ,  Drexel H i l l .  PA. pp. 30-32. 

- Do you know exact ly what t o  bui ld? 
(R&D Versus Production) 


