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L - ABSTRACT j Lo

Brief mention is made of the latest computerized.inventory

f
A . - .

- T ¢ N '

" " HERBERT LEE BARTHOLOMEW . -
. - INVENTORY CONTROL SYSTEM STUDY ,
Cm o . A

t

This report describes the enhancements madé by the author

to an Inventory Controi/Reporting System of a medium size
manufacturing companyooﬁer a three year period.

- - . .
* .

The first section explains the original documents and out-

lines weaknesses found By the author. The seéond;sectidn
illustrates reports,cur:entlykinuuse'with emphasis on the
improvements made to the original‘rbportg.

»
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’

Finally, the author proceeds to. outline future planned en-"
0~ . s & B

hancements and the benefits expectéd.
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., INTRODUCTION ' . - C y

hd s

L4

L]

The author jpined K!*is-Chalmers Canadg Limited in 1966 and.has

’ “ Y

held-a variety of positidns prior to his ssignment in 1972»as

Manager, Orders, Parts and Service. His duties included respon—l~ v
sibility for the management of $2,000,000 of flnlshed goods in=-

ventory. _

- te . \ . v 0
'In this regard, the Company -had implemented a new computerized
Inventory Control System tﬁe prev1ous yvear to replace the: exist-
w’ ing Kardex manual_system. o -
- ’ i : ¢ o ’
' As Manager of a staff uging this new system, .the author first
""had to learn how it was designed, and then to analyse’ its‘
strenqths and weaknesses. It was the author's reSponsipility to
define what type of system enhancements would reduce ertor, re-
duce coet,‘increhse'efficiency,.simpfify reparts, ‘and increase:’
- the usefulness of the system. - ’ ® '

R » , i ' L Y ‘" P -
.. . ' 4 ° S : - .,. ‘
e The Data Processing Department was responsible to write computer
programs” to achiéve thi\results requested by .the author.

- + Initially, effort was concentrated on :areas~which reduced error
,_. ¢ or. simplified zenorts. Later, more effort was spent developing

. . the system to provide better management aids, This pattetn of

increaSing ‘¢fficiency followed by enhancement is evident ’j'

It should be noted that this paper presente a practical solution
. to a specific industrial problem, and there fore invoives a min- .
» .t imum of theoretical inventory consrol discussion. .
"Apbendix A highlights the chronological order of major improve-'
‘ ments which appear throughout’ the’ paper ‘as they epply to the gre~
; © ports being discussed. , - - : I

9 a
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I - .ORIGINAL SYSTEM REPORTS

. \ r

The followmg reports compnse the complete 1nventory system
orig.mally introduced: :

‘ 14

[ o
. DESCRIPTION
) . I-1_ PARTS FILE LISTING - o &
R \ I-1.1 Parts File Maintenance Error List Monthly T
. % - ) 1
. - I-1,2 Parts Update Error Reports . Weekly ‘
LT ~ I-1.3 Updaté Partsgjaster File . Weekly
. a . - ‘ .
| ., 1I-2  INVENTORY STOCK staTus . E Weekly
. L E I-2.1 Inventory File Maxntenance Error Lxst - Weekly~
} . . o ) I-2.2 | Inventory Update Error Reports, Weekly
| . . 1 , M . , . s e ,
f’ 4 - e . . o~ , ' - - . . . ‘ .
. I=3) REQUISITION RUN, . Weekly -
- . © ' ‘o o N ' ‘ . . . ’ - L ¥
I-4 OPEN CUSTOMER/SHOP ORDERS. 'Y Weekly '
B i I-5  INVENTORY FORECAST S ~Monthly , - .
a ' ol T J ) . ’

) ) o Appqndix B describes the Original Systen Reports
' = in Block Diagram format. ‘ ’ : .

.Vu' ¥
a .

g

L . . ‘A'.descriptior"x of these repofts follows:

. A3 . ' -

., <

7 - ; “ ' |
v

\

\




I-1 PAPTS FNE LISTING
- — ——

< 7 .

'~ This is a complete la.sting of every 1tem whlch is stodked by

2

v«‘

A-CC in part nunber sequence.

o
e

—_
o

The purpose of the Parts File xs to provide conplete basxc .

ldata concermn,g’ all parts képt in stock. With this’ "base in-
formatwn " the J.nventory control pmqrams and reports can be
formulated v '

s Wt
- . .

Re‘erring to Figure 1-1 the abbrevia-ted headings represent
the <following datar - ' ‘ .

u

)

PART NUMBER: . A’ ‘drawing numbef describes each part
’ .o Y I

-

CDE - * , «"1" - designates a forecasted item (i.e. when

” an order point is reached the "computer”
‘will order additional parts on the "re-
gquisition  run"). ) .

designates a non-forecast item. Here the

" inventory control techniques are the same,

only the computer will not re-order.,

"This code is presently for "special stock”

i‘.tems and for record keeping purposes.

it is alst’ used for reference information
(i.e. one part no. superceded by another
Qart no.). |

designates a manufactired item.

14
b

designates a purchased finished. item,

designates an item both purchased and
manufactured,
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a brief'descriptibn of each pa‘rt Also, in

: the rlght hand area of the descrlptlon field:’
ss = indicates. Spec:Lal stock
{“DNR - !ndlcates a do not reorder Aitem

" - OB ' - indicates an obsolete item &
N . : ) . ! L ‘T\K " ' )
. - L .

.gives tHe “issue -and the serial nunber of the

lask shop order issued.,

2 digit whe,z:e used" code to spec:.g the size
of the machine .the part is used on (e g. 22:

231)28RLpumg)t o ST

EER L \
pattern number is .nsted fcxr all items hav1ng~ "

a pattern. R R . ¢
© . _' ‘ 7 o

3 L 3

'. specifies the um.t of” measure»:.rx wh:.ch the part

is phy\sa.callz -used {(e.g.. each, sety piece)

. -
rw.r”/q T . .

WEDGER A/C - ledgef account nuiiber.
— - '

— . 8
- N - ‘.

C(')M CL. .. . ‘ a commod;ty class “code to fac:.lltaLte speélal

LY

}pduct reports.: |, ) ‘ N
o S%Comlete Pumps
**  SRL Rubber Partd
" RL Skeletons:
" 'PWO.Bracket I
PWO Bracket II
PWO Bracket 111
;o W ¢ oW

tha.s 1.s afcode reserved for futurq« use, for the

- buy.er s code” number.

‘quality ggsurance code.”




o . INv. cpE

puter reports. by departxrent

‘ Pump Section - Code 1
L PR - - Min:mc Section ' Code 3 .
f'“i ) ‘ L / Co;upressor : Code 4 Fe .
. ‘ i ) g . Electrical . = gade 5 & :I -
) . Bar Stock etc. 7 ‘Code 9 &/10
. . . . L ’ \ : -
- this code 1s used to g:we "an lndlcatlon of the
S frequency of usage- e
| : \ . ' ‘ ‘
- usaqe in more.than 5 Code 1
Y Of the last 12 months '
l = | - - ‘usage in one to five | Code- 2
bl N A B of the last 12 months | ' .

L o ‘ - no usaée in the last- Code 3
\f—-\\ o | ‘ | '12 months o ) :
B o . S 4 : ' oo o3

) " SaF FAC -  on.hll fprecEEted items a safety factqr of ope -~ 7
S | L ‘(l) is used to obtain an 84% service level and
F ‘:Ls used in the safety stoik calculat:.on ‘per=- v
- * formed by the forecast program. If a factor
‘o - .~ of two (2) were used, a 98% service level- would
" .- -7 o be ach:.eved but double the safety stock would
. _— . ) 'be requ.l.red ) / . N
“ s B - . _ - .
.. - s - ° ‘ §
* B T™M | . lead tlme is the t:Lme taken in weeks from the :
N . e~ - 3ate the order 1.s 1ssued by the computer until ' :
. ) X ’ " the parts are actually received in stock. o
.'1& . L ) Lo . ‘ : S, z“.‘
ORD P'f . . order point is calculated by, the computer.. It s
*M,x\;-’"'w‘ T ‘ + is the multiplication of thev\ lead time in months .
] LN times the forecasted jmonthly-usage plus the R |
\‘l o safety -stock. \/ - -

& 2

thlS is the code whlch wlll break opt the com-.'
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e
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‘UNIT COST

.-

v

ISS. DATE \

'
Al . .

-3

3 : ’
e e et ok g apn s satg ¢ o gt g

economic order quantity is the lot size called
for when the tomputer issues ar order to replen-
1sh 1nventory.
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the test cost per’ unit as determined by the

cost department. 7
+ l . . ! ‘. N : , ’ b

represents the }déue date of the 1ast change
to the ‘parts file.

-

Also llsted are v

- the 1n1t1als of the perSOn who madg the change.
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Parts Updaté Error Report
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'Errore_can occur when the parts master file is’ updated by the
) transactlon cards. Thls report contalns all these errors.
For each error the trangactlon card is 1dent1f1ed .and prlntéd

w1th its part punber and a reason for error message. -

/ . ' ]

¢

i

o

. There are -nine possible messages to°'be found on this report:

+

-~

. "THIS RECORD'ALPEADY ON MAIN FILE"
"THIS RECORD HAS ALREADY BEEN DELETED"-

. - * Y ’
v N :

"TEIS RECORD NOT ON MAIN FILE"

“NO HEADING RECORD SUBMITTED"

"THIS RECORD HAS BEEN DELETED"

"igCOMPLETE/CHANGED RECORD ON FILE”
L DETAILS HAVE BEEN DELETED" S

" CHANGES AFTER APPROVAL GIVEN" ‘e

"THIS RECORD HAS BEEN APPROVED" 7 .
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.- A typical format is shewn in Figure
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I-l.3 Update Parts Master File . T o .\

i
'
-

’ ! . &

le updated by the
It gives a list offFiI these parts after -
the update from the transaction cards. &

This weekly report contains all the parts fi
transaction cards.

P - -

All the infbrmation on these Wéekly reports is transferred to.
Qhe complete Parts File Listing when it is,réquested. C

. 2 A
3
.

A typicalgfo;mat'iS’éhown in Figure I-4. -
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Thls is a complete 1lst1ni§1n part number sequence of allm&ye
items sﬁScPed as well as tﬁelr present stock status. °. «N\\

‘Referring to Figure I-5, the report contains:

)

-PART NUMBER a drawing number descrjbes each part.

DESCRIPTION a brief .description of each paré. \
X ' .

'TOTAL STOCK.  the number of finished units in stock.

- . 2

QTY, ON ORDER the total number of units on ofde: from the

r

shop or a suéplier.
QTY. ON B.O. . the,quantlty on back order represents the num-
ber of items allocated to customer and other
shop orders that have not yet been taken frbm
stores. | _ : = ‘

AVAIL. STOCK available stock = (total stock) + (quantity
 on order) - (quantity on back. order)

, N -~
P .

ORDER POINT . is calculated by the computer.

“EOQ - economic order quantity. "
e . ' - ' o “
LD TM . lead time in weeks. - .

US CD " usage code (1, 2, or 3),
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TOTAL cos‘~:

5 . o - o s
- g
MTL CL M, P, or Z. desiqhates source of part (see- “TYP'
., . Parts File). e .
LI - . ~ . ,
UNIT COST the latest cost per unit. '

total value of inventory for each unit = (unit.

bae, [

cost) x@%total stock) .
= :(;f,/ ' - . R

L 4

any changes due to inven;orygggft or gained dur-"'

-

- o, ing a physicai inventory is ihdicated here.
YTD., REC. year to date receipts of items into stock from
suppliers or shop orders. * ]
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'Thls report raises orders for items whlch have reached the or-

der lent after all the weekly transactlons have been processed )

}Referring.to Figuré I-8 the réport‘céntains:

L}
.

~ PART NUMBER - a drawipg‘number‘éescribes each part.
STZE ' . the size of the machine the part is used on., '
DESCRIPTION, = a brie¥ ¥®scription of each part.
. % ' '\ T “ '

STQCK ORDER if the item is manufactured in the shop, the °
NUMBER,, '3 series shop order number will be listed here.
ORDER . ‘w1ll be the same as the EOQ. "1f the EOQ iy‘
:Qgéﬁzlzi 10 and there are requlrements for more than 10

units, thﬁf multlple shop orders will be issued
for 10 each to cover the order ‘point.

WEEK REQD. based on the lead time of Egé.item'the computer
" " ' will state the week in which the finished parts
are expected to be placed in stock.
MATL. CLASS - refers to "TYP" on Parts File anid_could be M,
- s P, or zﬂcodes. .
COMMOD CLASS ®a commodity class code to-facilitate special
B .product reports. . \

*

~

QUALITY ASS. guality . assurance c061;

CODE
. ’ C - .

UNIT COST © 'the latest cost per unit. '
' . ' : ' >
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Ival'qe's‘of req’ixi»sitiohed item(s.) (ﬁﬁ;’:t cost)’
X . (quantity érdered) - e A
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DESCRIPTION

ORD.

L I-4

¢ o
OPEN CUSTOMER/SHOP QPDERS, 4

'This‘reoort lists all open shob and customer orders.:

-

durlng the . month

r~ .
LY - . o
¢

i

v P
' . . LR T v
, _

”Addltlonally, rt contalns all orders Whlch have been completed~

At the end of each month all closed orders

are transferred to a mOnthly ‘closed order reoort for reference

‘purposes.’

¥

Referring to Figure I~9

*»

. PART NUMBER

NUMBER

' M Toan

AR
- .

‘DATE, . ..

ORD."_QTY.

o.»—-

. % ,
. theqdate the order

, " ! ¢ . . ! : ‘s ) i o
’ - * N ) . X , ' ’ N ) ) ‘ s ‘ .
. . N R N 4, ' s l" , ) '
;- the -report contains: : . o
4 ot . i “ AV . ‘D s '
aidrawing number describes each part. . - o’
'”‘, e ';, L
. 3
.3 serles shop order number, or 2 6, or
. D
/‘Serles customer allocatlon. e .

= . -4 a . V ~ o
v, - . ‘. . .

a brlef descrlptlon of. each part.

the’ date the order was initiated. ‘

the quantlty ordered on the shop order or the

-allocatlon.

5 .:_\ ‘ s .é‘ \
)b requested for completion.
P . o

9
hi -

This has to do
with allocatxon and is computer calculated

the back order quantlty

the number of unlts recelved agaxnet the shop

-
5

_order tq date.

»
e, . . . g -
Y 4 .

.

the number: of units 1ssued agalnst the allo-

4

‘catlon to date. " - . - B
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_ the _date “the. order was _.completed.
T‘OTAL ‘B”o O‘c

A4

L LI

i .

cosT

B f

tptiail\bac‘k or'c'léx".’cos't‘r--.‘unit ‘cost X B.O.

quantity. -
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* ©.  1-5 INVENTORY PORECAST REPORT

[ -

.

Yhis report is issued monthly to cover all parts whose part
code equals one and whose order point has been calculated
by the computer based on demand in the current mgnth.

3
1 " }

The technique of exponential smoothing is used in the ofdef
point calcuiatiqn for,parts with non-zero usage in at least-
six of the last twelve months (usage code 1) andfwhosg sta-
bi}i@y meets certain mi@imum reguirements as determiﬂéa by
a Tracking éignal. T

]

1
-

‘Order pointé for "borderline parts" changing from usage code
2. to l'are calculated using averaging techniques due to their
) . - R . ’

unstable behaviour:

-

Order points for usage code 2 and 3 parts are not changed by

7 £ %

L]
s

A detailed -explanation of this forecasting system follows:

. Usage Code 1 - Parts with customer orders for at least sig

of the last twelve mohth;.

¥

. -Usage Code 2 - Parts with customer orders for at least one

Usage Code 3 - Parts with no customer orders for the past -

twelve months, o .
\ ~ . .

but less than six of the last twelve months. -
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*USAGE CODE ONE PARTS - "CODE UNCHANGED <mc1-: PREVIOUS "
. RUN" >

. “,mx...ﬁ,\ \
' . .

.
Th:.s group follows the core of the system. Their -

8 ey .

‘Usage Code has not changed s:x.nce the pré:,vaous calcula-,

[

tion. o : ‘ "

%

- IS . . .
The consumption has been scanned by the program and it

is determned that the partlcular part :Ls still Usace )
Code_ One. The objectz.ve is to catch any abnormal be-
hav1our in the system by measuring "The ’I‘racklng Signal".

A parameter requlred to achieve this objectlve is the :

£

I-5,1.1 Current Deviation

Current Deviation.

;o

v

- . « . .

-—

o ' ¢urrent Deviation = (Current Demand - Forecast

Monthly Average)

' Since at thisu"stageﬁ of the proérafn we are
strictly concerned with ap abnormality but
not ' its direction (i.e. positive“or negative) ,-
the Current Deviation is made positive a,nd \
called the "Absolute Deviation".
s Ab'sqlqte Deviation = Current Deviation
| positive).

LR3 *

- wThis f:.gure is )leld aside in ' the: computer mem-
ory and w1ll be referred to at a later stage.

s
1




I-5.1.2 The New Running Deviation

" SR ' X ' ' o :

oo ' Assuming that a good estimaté of demand implies

' ‘  that actual orders will (on the averaée) be a-

. bove the forecasted value for half the time @nd
below the value half tha time, a cumulation of
monthly “Current Deviatlons is maintained and
should fluctuate randomly about zero if the
system is behaV1ng normally This cumulatlon
_is. called the "Neyw Running Deviation".

New. Runnlnq Deviation = (Running Dev1atzon S+
St , . Current Deviation)

§~5.1,3',The'New Mean Average Deviation (M.A.D.)

We now calculate the second parameter requiredJ\

N B o ”he Mean Averagde Dev1atlon ls a welghted moving
average of the previous deviations and it is

al Smoothing.- ‘This technique eliminates the
‘need for keeping ‘long historical records and
-~ thus reduces the Data Proce551ng tlme requlred

’
3

» . , (;herefone*/applying the Exponential Smoothing
‘ formula with the most commonly used smoothing

’

factor of .1, the program calculates:

‘-~ 01d M.A.D.).

computed using a technique known as Exponention-

New M.A.D. = Old M.A.D. + .1 (Absolute Deviation

*

e s

Pors o
4
]
-
V
|
|
3
oL - «
.
{ |
B
N y -




A

L'l

S=30- ‘ . r B
The 'I‘ra‘ckirig" Si.qnal-,(Tfack) : . -
[ & -

At this stage of the proaram the paraneters re-,
qulred to calcuIate the Tracking Signal are now
avdilable. It is arrived at by dlv.‘!.dlng the
New Running Deviation by the New Mean Average

Dev:.a,tlon d making the result posltive. .

4

-

Trackingf/ Signal = New Running Deviation
New M_A.D. -~ -

(3

(made positive) _

1f théi Tracking Signal is equal to. or greater
thart 4, the system is not behaving normally.
The. program will calculate an average consump=
tich by adding the current customer ordered
guantities to the' last two months consumption
and dividing the result by 3. This average
monthly ‘consumption fidure is stored in nemory

as the "New Forecast".
A

Article I-5.1.6, the New Forecast, is by- pasaed

in the calculations.

1t the 'I‘,racklng slgnal is less than 4, -the sys-
tem is- behaving normal ly d the proaram pro-
ceeds further along the sape, path.




/ I-S.l.SQ, The. Safety Stock , ) ' “". s .
Althouqh the Sa.ety Stock is not access:.bl,e CoLn
oot to an outside -user, it is calculated in the ,
N o S program to be part of the Order Point fomula, '
' which-in turn, is computed at a latéer stage.

t i " {:‘

o Safety = New M.,A.D. X 1.25 x 1 X |Ledd Time + 1
N B ‘ Stock s -

. A L
o . . .
>,
Y - I . . . A o
.

This method of using.a Safety Stock based oxﬁ
o o a méasure of the forecast error (M.A.D.) per-.. .
i mits the systenm to quantltatlvely determine |

the level of inventory to provide the service '

.o . ‘ requiréd. o o . ©o
The factor 1 25 is a correction factor to ap- . &
proximat.e the Normal Standard Dev1at10n and o . ";.‘

L. should not be changed: . j L —

The factor 1 is the factor that affects the.

L - level of safety Stock required ie. 1In‘our
' ) applicatﬁ,on it has been decided (assuming nor- ‘
! . mality of demandf that a customer order placed -

: . during a lead time will be fulfilled B84% of .

o . .the time. This is a marketing decision. If - M

/ we wish to provide A better service to custo-/ =& > '
' mers (thus maintaining a hxgher inventozy) the |
Safety Factor 1 could be changed to 2 to pro- :

T . vide a 98% ratio of filled to unfilled custo-
‘ ' mers' ‘orders. S -




\ v * *
L .

- It is understood that the Safety Stock Will

vary in the same proportion as the- Safety

Factor.

- -

1
-

» The Lead Time in weeks. is that interval between
# the placement'of a Shop Order or Purchase Order

and the receipt of the parts; ‘it is based on ex-

perlence and- is entered onto the\part flle for

Q . each part. One week is added to the Lead Tlme
to allow foxw paperwork orocess;na tlme. The

% ~ factor 4 is the time 1nterval 1n weeks between

.« Yeviews of the system.

1-5.1%6 'The Newlforecast . L
. “©oor - . . .
'To determine "when to order" we_ require ‘the

Hew Forecésted,MontHly averadge figure. Usihg

- ' the same technique as previpusly applied in -

‘computing the Mean Average Deviation we state:
. LIRS .

New Forecasted Monthly Averace = {014_Fore-

casted Monthly Average + .1 [Curreht Re and -

014 Forecasted Monthly Average])z

s The appllcatlon of thls exponentlal smoothlng
a, - formula to obtaln 3 New Forecast assumes that
0 ' we can predict sales'based on the hlstorical i
. movement of the coﬁ§Iﬂ€;;djba;ts. , .

-

1.

e

‘r

Gasain & e

e
> . A W
L . K !




A I~5.1.7 The OTd Point .‘ ¢ . i

.~

. s . o ., “With the afety Stock and the New Forecast

P2 ' R **Monthly

. "~ . .7 T pragram ceeds to: calculate the Order Po:Lnt. :

. T ) |
| Y. ) \ ’ \’ . . N . . . . | e'.
j .'..I: .o N " (\, ‘ Order POint = 0 - “ | . o
;J . ', I.' . ' A - ) ) I .‘ . ’.. )' . < . ot . .
C ‘ " (NEW FORECASTBD)X;LEAD TIME + 1)+ SAFETY.
SPETE C (M%WHLY AVG. )% T T STOCK
1 v

rage ;n theb Computer’ memory, the

. P : v . The Order Point for a‘part 1é the level of . ~
R I e T avallable inventory at which an order for re- IR

< ‘ . plenlshment should be placed., S - nd
[ : T ’ . . y [ Lo

. - 7 .« I-5.1.8 The fihal computatlon is an. indicat f the C

' . A aad ' .
. B actual serv1ce level promd'ed to customers. L :

(0

s _;e - B k.

CT I o
- ' v o , 1 ~’w L ACTUAL YEAR TO DATE SHIPM’ENT QUANTITY X 100% ‘
I s *  SERVICE = YEAR TO DATE DEMAND QUANTITY : v

\ S LEVEL - L E : .
[ LA v ’ L0 ’ * 4 . .
s LT . It is clear that the actual service level is .
L . : T+ not necessarily the sameé as the planned ser- .
4 ' . vice §vel to, customers provided through an . -

S - - . .+ adjustment in Safety Stock. - -
} SN T * The actual service l'qvel is a measure of what

. )/'3 . ~ happens in 'térms of service to customers, where-
- Y A as the Safetvy Stock vai_l.ue' :i‘s a'tool to increase

" ) - X .
. - g . * . or decrease that service. b '
A N . 9 - ‘ . “ ’ L

N C . ] G ——
oL * The' actual “service level is always computed

L EO L ‘ . ~ ‘regardless of ;_t;le cﬂalcula‘ti_.on path followed
e < e o iu. by the system:._

v ". . -

Yo

PO
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o 3 3
.QI‘5{2 USAGE CODE ONE PARTE - "CODE CHANGED FROM 2 TO 1"

!If the conaumpéioﬂ indicates that orders %gains% a
part have' been enta{gd at least once but in less than -
six: of the last 12 months, this part is a Usage Code"
'~ 2 item. A sixth 9051t1ve entry in the consumg&;on.

card changes the Usage dee of the part from 2 to 1.
)

. r . b

Lﬁs. .1n'The-AvéragenConsumpt}pn\sr New Forecast

W

When the current calculatlon revises a part
from Code 2 to 1, this’ “b9rder11ne case" does
ot justlfy the appllcatlon of exporential '
smoothikg as a forecasting technique. The
'new Forecasted average is calculated by tak-

]

ing a 12°months average consumption.

.

Average Consumption = Sum of the last 12 nmnths -
. . . consumption

! ) 12

e New“Fgrecaéted‘Aéarage<= Average Consumption

"~
N ’ [

It is understoo& that ln applylng the above for—

»

, mula the new forecast figure w111 tend- to be
underestlmated at least 6 of the nexk 12 months.

’ This underestimation is. accounted for 1n para-
graphnIvS Z\i

-

*

'\;i§:2}2 The New Mean Average Deviatioﬁ/a‘ A ‘,
},‘ '.‘ B J ’ .2 \. .
q1nce the forecast &s based on a monthly aver~

age consumptl%n, it 1s\agatlst1cal§y justlfi-

~ able that it#*deviation be based on the same.

‘. rules, i.e. the new M.A.D. is a 12 mén;hs aver-
agé'gavia;ion from forecast.




‘Monthly Devlation F (Mdhthly Consumptlon - C
Forecast) madg“0051t1ve ' '

1

4
v

Result = Sa;zof Monthly Deviations

",

e . New Mean Average Deviation = Result:
4 : B : s ' .
» ‘ P =
‘ o 3 Onée the .N Forecast gbd the Mean Average . ° ¥
N ' Deviation are computed the calculations are ’ f%
< » carried out as described in paragraphs I-5. l 5. L

to I-S5. l 8 - paragraph 1-5321.6 is by—passed

. ‘:f
¢

I-5.3 USAGE CODE TWO PARTS - "CODE IS. CHANGED (FROM 1 TO 2"

- Thl$ paragraph covers -the manual operations require
' should- the Usage Code of..a part be changed f;onrgxzb 2. , %
L § | . N ) , - ; B S
. A change in Usage Code from 1 to 2 implies a decréase S

. in yearly consumption ich in. turn could neceﬁfitate - |
(optional) a revisign in ordering strategy. ’
- . In thls case} the Order: Poant would haVe to be revised
- ‘ 3 manually or it will stay at the level last calculated . £
e © 'when the part was in Usage Code 1. Meanwhile, the
‘ \.current run proceeds to calculate the Service Percent
T as described in 1-5.1. 8 .above, ™ T A\\

Y °

o I-5.3.1 Usage Code Two Parts - "Two More Possibilities” -
;- ' ' o In scanning the éénsumptibn for anUsage Code
K K . ‘ 2 part there are two other possibilities to
' ' be covered. Either the Code is unchanged or ' .
v consumptlon is picking up and the Code has '

" changed from & 3 to a 2 classxflcatlon.

o . - e webesa b e —————ni [ERPR—




o

X

. Usage Code Two Part's - "Usage Code Changed

. The consumption records monthly customer or

" been ordered for at least 12 months is ordered -

‘Meanwhile, the program %

-36‘\,'

Usage Code Two Parts - "No Change in Usage

Code"‘ "

i

The computer listing shows against ? particu- - ,\ )
lar part number the statement "No demand in 6

4

of 'the last 12 months". The program will then
Lproceed as ‘described.in I-5.lt8. '

.

If desxred thé’Order P01nt has to be changed
manually . '

/

from 3 to 2" - | |
. _ L :

7

ders. It is possible that. a part which has not

in the current period - thls would change the :
status of the part_ from 3 to 2. ' :

Management could feel a change 1n prderigg
strategy is requxreg (see. paragraph I-5

L4

i1l proceed to para- . J-«]

graph ;-5.1,8.

t

S




'1-5.4 . USAGE CODE THREE PARTS - | ' »
6. ' ‘

o

-

(If. the pdrt'already had a Usage Code 3.and'£o'further

. When the consumptlon of a part for the past 12 months

is zero, t?e part will have a Usage Code equal to 3.
. : -

.

If ih a current run a Usagé‘Code is chaﬁaed from 2 to .
3, Manaqement could dec1de to rev1ew the Orderlng 1
Stratecy {(see paragraph I~S 3 The llstlng w111 show g
‘against the Usage Code 3 part the statement "No Demand

in Last 12 Months" , ‘ K

“ : @

+

. consumption is recorded in the current ruhhthere should
not be a revision in the Ordering Strategy - it is as-
sumed that ,this gtrategy was orlglnally revised when

. . et
. .
. i . .
[ i ¢ . .
o . , . 1
. . 3~
e T e e ——————— - " - . « A . :

, T &
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tod
. . \ , . - . *
The results of the inventory forecast program are printed on
N » ° 13 ‘ a °
the inventory forecast repart as shgwn in Figure I-10, -

< ,
" .Data pfesénfed: . _ ) ' e .
. ’ : ) 7
; ' , - . ; ‘e
‘PART NUMBER a‘drawing nuMber describes dach part.
’ A ~1‘/ .. 3 . o s
. ! . .- \
SIZE .- -~ .2 'digit "where used" code to identify
2-4c , ‘ . o
the size of the machine the part 1is
‘'used on. ”
, . . . !
DESCRIPTION’ ” - a brief description of each part.
QTY. IN STOCK * the total number of finished units in
‘ C stock. '
QTY. ON ORDER . the total number of units on order. . 5
) » o [ , :
s > < . . K ‘s .
CURgEé& DEMAND . the total number of units ordered in
. the current period. ‘
Sy . . . .
YTD SHIP =~ . the total number of /units.shipped dur-
. ing the last 12 months. - | . \ .
°§/L PER R ;; .~ the service level percent =
L - ' (year to date shipment quartity ) X 100%
- . o ‘:Tyear to date demand quantity ) I
- ' * & N
. (, . ‘v l e
ORDER POINT. y " the current order point. ‘
L4 v - - > ’ .
. <E0Q ‘ the economic order quancity. 0L
“ ~ ' ’ N ‘ ‘ ‘
LT : , the lead time in weeks. i '

. - . s
s . ‘ -
7 * . ’ . : h)
3
. } . . .
.

»°*
' ' \
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| MAD - “the

‘ SF 'the

N I's - \ = Y ~.:59.\\ ‘ . . - .

| TRACK . % T - the
| - "‘"l’ g

RUN DEV Vv “the

the

" DOLLAR VALUE

cu¥rent (new) .usage code. . N

- . . [

v

previous (old) usage.code. .

A ~

» ,

mean average deviation. 7~ -.

y e

new forecasted monthly usage-

- o

éafety factor. . R L

tracking signal. ~ B

~ ) N

running deviation. . T $

. [
LN 1

déllar‘vélue of year to date

+ —_— - ! 4
.. N ments = (YTD SHIP X UNIT-.COST). o i
. . 3
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I-6 WEAKNESSES IN THE ORIGINAL SYSTEM

‘Parts File Listing

Basically this report required very few improvements.

- -

I-6.1.1 The buyer code was originall& set up so that

) the inventory analyst would know which buyer

in Purchasing was*responsible for procuring

a particular part. We have found this to be

of little value. . ‘

L Ny N
1‘5\1,2 _Keeping track of the serial number issue was

' a problem._ In Figure I-1, Hage (4), line 1/ -
the serial number 075282 bgeaks down as follows: -
"5282” is a constant represénting the shép

order to build part number 98-232-667-006.

"07" is the/;ariéble issue numbér assigned to
a aiékinguiﬁh between successive shop' orders
. for the same part. In this case "07" would -
be' the issue number for the last shop order
entered .

The problem occurred because the requisition

*\'\\ run issued orders each week for all parts, -~
z:ase“~wa.szmlabllity reached the order po:.nt.
‘T

us, in t£;§E§EE‘Bf*a/§hop order, the compu—
‘ter issued a new order and added it to6 the I

L . ‘'open order file and stock status. Similarly,
it advanced-the issue numgpr‘dn'the parts file
- to'corresppnd to the last ordef entared.

, v .
¢ V. . R “
~ . N S .




I-6.2

i

*Since'the‘computer generated orders were be-

ing rejected frequently by Manacement during
. the early stages, 1t was necessary in each

. = . case to cancel the orders and reset the 1ssue

'+  number on the Parts File. Failure to do this

resulted in erroneous issue numbers being ge-

nerated on future requisition runms.

Inventory Stock Status

Many changes were needed to improve thisureéort.

-

I-6.2.1 Some fields were of doubtful value for this re--

port:

- . YTD REC

3
4 .

o LEDGER ACCOUNT .

e.g. - MTL CL: __

> TOTAL COST

v
-

‘5 .
. Year. to date receipts

‘This alzeady appeared on

the Parts File as “TYP".

- should have been covered

" by a complete closed or-

der report. S
- 4

This information was rarely

' needed in conjunction with

‘this report.

<+

. . PR -

-I-6;2.2 Fields which should have been present were:

This information has to be
entered on all "issue" docu-
ments for accounting purpos-

es.’

ey

*
£
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USAGE & FORECAST -'This information would
DATA”

have assisted Management

e o who must apbrove'each'c}- _
" - o der .issued by the computer.’

-
-
»

‘ C " _"I—6m2.3-The stock status had to be used'in conﬁunctibn

1 'f~h1th the-open order file to handle daily ac—',
' t1v1ty. Often dlscrepanc1es occurred between

Y R I the two reports which went- unnotlced A com- .

y ‘ 3 - blned stock status/open order file would have .

peeneiar superiqr since one report replaced two“

I-6.2.4 When the computer system was first installed
the inventory analysts received the requistion

run each week wﬁich:specified which items should;
..... . +~"- be ordered. : ) L

9
~

) vas then neeessary to complete the 'shop or-

der appro&a ~ard as shown in Figure I-11. The

. ' product manager was respon51b1e for approval of
| . each order before the part could be released’

| ,'\" - for procurement. v

o ’ Since it was assumed, that the -requisition run’ and,‘
I " . the order point ﬁorecast‘%ystem were functlonlng
correctly 90% or more of the tlme, Management _
'was not concerned over the lack of .approval data

<

T TN s : on the shop.orde; approval card.

f\ L .When Accounting reported that 1nventory levels

' were rising quickly an 1nvestlgatlon soon re- ’
- . ' Vealed.that orders should not be approved thh-
out .adequate approval data until it c0uld be

~oar

demonstrated that orders being cenerated were
actually Justified.
* et

AT R
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1-6.2.5 The stock status contained approximately . *
: 13000 parts yh;ch covered 5 products. Ori-
N R - .ginally, each inventory analyst received
theVYentire stock status even though he was
o pniy«cohcerned with his own product. Having
S ' “ a segregated report would have reduced paper
, é?st, and time spent sear&hing‘throﬁgh the
file, . - , -

¢

. I-6.3 Regwjsition Run ' s

o . As described under the Parts File above, the major
" weakness was issuing orders and“adding them to the
stock' status and open order file before they were ap-
" proved. If ignored accidently, the. requisition run
did not keep printing'drders which were not approved
. and it was possible to have an order on file which
"d1d not ex1st.'
» , )
o " When the system was set up it was assumed that the
.1 “computer would be correct in issuing orders 90% or
" more of the tlme so that time could be saved by auto—
“matically enterxng them until approved.
4
A solution Qould be to flag new orders entered on filé‘
which are not approved or to flag .each part for which
an order should be issued. .

.
.
- J . -
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. Open Customer/Shop Qrders -

R -/ ’ ’ \ ) ' : ~A‘:~ .
The major weakness of this report is that ft should
have been, combined with the-stotk status into one report.

-

However, the foilowiné,aéditional—pointg should also

' be corrected:

|

I-6.4.1 Opén.purqhase orders.were nat listea‘for pur-
chased finished pants.

‘I-6.4.2 Order entry and due dates for shop orders and
' customer. orders and updating this information
- s
*was not available orlglnally I

I-6.4.3 Expand the order entry and duéﬁd te from two
"digits to three digits to inciﬁd:
and week number. The reason for ghls change
is that some deliveries took 80 wéexs and

the year

"\
more. , &7 : i
% . i . o~

%
I-6.4.4 Elery‘fourth week closed orders were‘dropped

from the open order file leaving no réadily
- accessible xnformaplon to answer questions
‘}abbht ¢losea o;ders or whag'was.shippqd. Ad-
ditionally, a closed order report wasiissued
each month represehtiné the orders drppped
"from tﬁé open order file. When an attempt -
'~was nade to check receipts and 1ssue for a

part gqlng back several months, seve al re-

ports had to.be consulted Whlﬁh made Fecon-

ciliation very difficult.




Ve 1

8 ’ il , o . [ , v , \

-.I-6.5 1Inventory Forecqu . ‘ . ' B
P LI ’ . ' )

. o oA ‘This reﬁo;t required complete revision to-become a use-
‘ . . .. ful proéfam to regulate order4ppiqﬁs.'

\,' ' . | , : . -«-f‘ | i ] o
. N ~‘;w’7#\ " There were abo t 3000 parts on file of which 70% were

classed dS”"

4

alet code ‘1 and Were manlpulated by the

A © + inventory’ forecas - program. ' S
2 I' “ t 1 -
P S Unfortunately, ‘as deScrlbed previously, the exponent1a1

- ;’3 PReY . smoothing technique only applled to "us EE code 1"

. ’ parts (i.e. customer orders for at least six of the
w v - . last twelve months}. |, ‘ ' Ce

LY . s » .

H ,”‘;/,?.i'. On analy51s of the 'pa rt code l”wparts we found only 20%«
/j{ PR bl actually qUallfled as~ usage . code 1"., Therefore,; -the -

o remalnderjsis handled by Averaging techniques or was
Y "' c¢hanged manually Thls was not acceptable and there-
FERN ’ o fo§§ a more SOphlstlcated program had to- be developed
‘ 0 "Ieé;ﬁl'ggghomfﬁ Order Quantity (EOQ) " _
. ”'fb ST ' o . R
‘ 1 'a .The orlglnal system dld not have a sclentlflcally

L carks

calfulated EOQ bgcause the demand rate in units per

¢

LY R perldﬁ could fot be‘aé%urately ebtimated and the set

N ’ ‘up cpst per set up was not anWn
N _ e S

e

<7 J. Once an aecunate usage repOrt is developed.the dem
' . rate can be: estlmated ‘and the EOQ can be calculated.

. , v . ¢ N A




I-6.7 ‘Missing Apalysis Reports

When the system was \f;rst introduced :Lt was recognized
that a Usage Report should be developed as soon as
poss:.ble in order to generate analysis such as the ABC v

Report. ’ . . i ) R . a4

-
\ . . e

In addition, usage 1nfor;nat10n could be ‘used as’'a basls
to identify surplus and obsolete ngventory

p f
Also,, every year a physic&»inv'entory was téken using ,
a ‘completely manual system. It was reécogn zed that .the' '
inventory system had the potential .to handle this func- :
tion with ease. ', - X - ) - . L
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I1 - CURRENT SYSTEM REPORTS ‘

-\

-
. o <
A . . . o

Thg'follpwing reports comprise the complete inventory system

o in use,tod?yi' . o , . :
. v - - a2 e : ,0' .,
.  DESCRIPTION B | ' ISSUED
— -7 ‘ N L :
'II-1 PARTS FILE LISTING - - ’ " Monthly
\A“ . ‘ ® )

' * ' * :‘ N . v’
“ II-2  INVENTORY STOCK STATUS WITH ORDER PEGGING . Weekly @

<

II-3  INVENTORY FORECAST - ITEMS WITE NEW ORDER . Monthly

A

POINT -
e e : o A
C , II-4 YEAR TO DATE CLOSED CUSTOMER/SHOP ORDERS, : \Monthly
“II-5 CALCULATED ECONOMIC ORDER QUANTITY ’ On Request
II-6 USAGE I Monthly
i II-7  PHYSICAL INVENTORY AUDIT o ' Annually
. o )
II-8, ANALYSIS REPORTS - .
‘ II-8.1 ABC Inventory Analysis = ' QuaESQ;ly
I1-8.2 - Surplus Stock Analysis o 'Quarterly
) : I1-8.3 Obsolete Stock Analysis ,Qua;terly .
] . II-8.4 Lacking Unit Costs - " Quarterly
/ II~§.5 'Crntgcal Parts Report ) On ﬁequebt
‘ IIr8;6' Invenﬁnry Summary for Assembly -+ On Réquést
7L of Putfps -
.- ‘ Appendix € describes the Current System Reports

» in Block Diagram format.

\ A dlscusslon of these reports follows hlghllghting the
major imp¥ovements as well as a detailed description

2

L . . of the new reports. - *

”_49__' .- L ' ~
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I1I-1 PARTS FILE LISTING T .

- M Ve
<« v - »

! b ”

Referring to Figure II-1, *sor'ne enhancements have been made to
improve the parts file: ? N . o '

II-I.1 The "ABC" code has been’ inserted in place of -the
~ . "buyer" code. o - : ‘ - 8

[ — i

II-1.2 A'”CI‘:' error message code was added to the farts File
to indicate an‘asterisk (*) whenever a part file’ is
incomplete. ‘ ' :

<
1In Flgure II .’1 the asterlsk (*) oppos:.te part num-
N bér 98-530~-116~ 001 indicates that a make item "M"

* " must have.a serial number which is blank. ' -

.o , ?

.This technique has proven useful to ensure‘that the
, messages orf the.error reports are not forgotten
' since the astexisk ' will only disappear after the

L

correctz.on is made. ) b - -

5 D
.
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. II-2 INVENT(%LRY STOCK STATUS WITF ORDER PEGGING
| ' : .o
' .

-

This report features many enhancements which were lacking

in the original syitemf , .
In particular both open and recently closed orders are- pegged
for each part, - . ST

Y

- Referring to Figure 11-2,'the changes made are as ,h follows: -
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? . II-2.1 Combined Report | ‘ ' 7

“~» N %

- o »’ " :
The combination of ‘the old Inventory StoLk Status (Figure I-5)
"-with the previous Custbmer/Shop Orders Report (Figure I-6) is

considered one of the significant improvéments to the system.
It offers the following advantages: '

- . - v (1) . N@e less report

“

. (ii) " the previous reports had.to be uéed‘together

(1ii) error-reconcilliation ‘much simpler

A

(iv) increased efficiency/reduced‘possibility of - .

-

T ] L error . - : K - ,

’ i

Examining each of the original reports, the following enhance-
‘ments were made: A ‘ o

. .

— L - ~
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I1-2.2

=55~ ¢ . °

. «
Inventory,Sto@k Status . -
II -2. 2 1l The sample shown in Flﬁure II 2 indicates,
the headxng "Inventory Stock Status - 01"
which means only’ lnventory-code 1" parts
are listed. ) ‘ T e

&

bl

°II-2.§.2“Print Format

- -
N—

‘The program was modi fied to sort all parts

separates the parts by product type. - With-
in each code the parts are listed in part
number sedﬁence. Then - the print out is
) | . separatedr by product type to correspond to
L// ' .the division of prqduct respon51b?11ty for
v each inventory analyst. Considerable paper

is saved, but more importantly, each analyst'

"‘report lists only the parts he is concerned

v

A with.
“"4 L4 ~ ’ ‘
11-2.2.3 Report Changes - o .
2 “ -
: _ | - : . | o
(1)  QTY ALLOC : e T '

1 ‘ Quantity allocated has ‘been inserted
[ JAn place of quantity on back ,order to
improve clarity.
1 ‘ > \
\ ‘ .' - 'y Py N —_

into their. respective 1nventory code" which

s

LY N




PP

N
L A~

(ii)’

1

(1iii)
1.

. v

(iv)

(vi)

»
-

et

TOTAL" USAGE L 8

ot

Total annual usage has been inserted

instead of "usage code" because it -
is more meaningful and is required
for order approval analysis,

FORECAST QTY ' )
Forgcast quantlty per- month has been
lnserted to aJ.d in order’ ‘approval

an;lysxs. ! ' wJ
FORECAST CD b
v \/ . ' ) 7" . .

Forecast code is the "part code" 1,

2, or 4 which indicates how order .

- points are regulated and was insert-

ed to aid in order lapp‘roval analysis.

. " \ Con ’ . ‘. ‘
LEDGER ACCOUNT ' |
Ledg
der processina. Tc}tal cost was

plzmnated bet:ause it was seldom’ used.

1 . i :
OPD IND o S

2
™~
~

ofder indicator (*) was added in place
of year to date receipts (YTD "REC)
- which was of little value on the Stock

K Status. e ) e %

/ account was added to facilitate '“

~

e

Bty Y SYoY
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An astefxsk (*)/prlnts in the "ORD Lo

t

IND" -column if the program subtracts

the order point £rom-the avallableA
stock and the fesults are zero or

! .
‘negative. | - X
. N ; K L«

B

-Since each ana;yst receives only
his bwn lnventory stock status, the
-appearance of

any asterlsks 1nd1cates

I

the need for some type of malntenance. :?
ﬁormally; this would mean that the
availability has dropped to the order .
point duriné the previous week. Thug' "
the asterisk syséem,has effectively
eliminated another &eport - the KRe- -

guisition Run. ) - :
" o ’ - ’\b
‘ In addition, the asterisk'8might indi-
cate. the nged to correct éhgh?rder
point or the avallablllty not
i neceSSarlly re-p der. 2 \ )
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Thus , _each week upon receipt of the new stock 'sﬁim%he%n:»

ventory analysts ' work throeugh the- repert taking the neéesgary

»

a‘c;tlon to eliminate any ‘asterisks.

If'g rgplenishment order .is called for,
plete a Stock Ordef Approval card and have it signed before
he can enter the order on file and eliminate the asterzsk
Should the card be lost temporarily or "in the syshem" from
the stock status wlll continue to show “the
+ asterisk every week untll the ‘Lle is updated )

the analyst must com-

.

a previous order,

3

This is a distinct advantage over the Requisition Run which

issues a suggested ordef once, and should this report be'lqst

. or. forgotten, the error could remain unnoticed for several

] . . P -

" weeks.




.As outlined ‘above when a replenishmen order'is-éalled for,
L] -

~tion, to ordex to ‘the. departments concerned.

-

I1-2.3 Shop Order Approval Procgduxe;;4 . ‘ e

" 0

a shop order approval card must be completed as shown in

. ’ . ~ - '
Figure II-3.: - ' . /

’

- {
It must be approved by the Inventory Control 'Supervisor and ',

the Product Manager prior to releasénc the crder. If approved,' h
the card is placed 1nto the system and serves as an lnstruc- -

\ . . R

. o
ey R . ™

///'The relationghip between this new card and the stock status
o .

is ctlearly evidenced by the order approval data entered on

the bottom line.6§ edch proposed order. , / i R L ’
' - N . -
The data is as follows? , : ) .'a
. . ' a _.F A ’ . _ ;;"
/s . . quantitin stock. ' Y !
— ¢ . / ‘ » : . ’ ‘ ! '
0/0 - . quant1( on order not including the
i ° ' proposed order. ) . ‘
o , 9 _ v . . *
B/O - quantity allocated. - -
A/V ‘ ,; o " _quantity availablé. v
o/P — . order point. ' - ‘ T :
EQQ ‘ - . ‘economic order quantity. ) -
L/T :  Yead timé (weeks). )
. M ) ' I ’ ’ ot ! |
. ‘ - * r
) ’ &
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. ~ CAST. IRON CASING ' . 98=232-980-801
. . o 14 X 12 X 21 PWO PUMP PO
' “ .- - * . 4 n .
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" Status and permits tlghter control over new orders.

‘o . .

F/U/MO ; forecast usage per month.:

I/C . y: S inventory "part‘code“. ) ‘;L ‘

.u/c ’ . tnit cost. . ¥ . AL

————— , 4’ ) R . Bl - . , > ’ .
is information is transferred directly'from‘thelstock e

It also ¢ ‘

kLSj)mputer generat%F erders ‘would be justlfled 98% of the time. .

pefﬂlts\Ghe Product Manage: to adjust manually set order
pomnts (part code 4) or .to correct ‘other parameters such as. - .
lead tlme

P, ,,

4

Orlglnally, the-shop order appyroval .card d1d not requ1re alf
the approval data mentioned above becausﬁblt was assumed that

r unit cost. . . ‘ . . .' .

- - -
3

-

quever, a comblnatlon o€ error datection and the inadequacy
of thetorlglnal forecasting system necess;tated a more de- Co
tailed analysis step prior to approvail until these weaknesses

could be.“corrected. Thls is discussed ‘urther in this chap- T

.ter under "Inventory Forecast” _ ‘ -
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.II-2.4 Customer/shop Order, Format Changes -

4N

The major, format change was to add this information to the
stock status and. ellmlnate One report. However, the data haé
been completely re—organlzed and enhanced as shown in Figure

II -2 (Page 53). &\ . \ -
- - ’

. . \_’ .
- \ " , * — -~
. Open customer, shop, and purchase ordérs appear: below.:a parti~
cular part stock status when any activity exists.

v -

‘o

* " Using part number 98-232-9807801‘as an.examble: ' .-T’

-

S e,

Open shop orders appear on the léft (ex. 3-9809-
o . 5964) ' ’
' Open customer orders appear on the right. (ex. 2=~

- 9827 -2016)

Q

k]

o *

The headings are as follows:
-w . .

v . .
. R . ?
nr—————————
, .

' ENT - . éke week number the shop or’customer T
' "7 ™order was first entered on the file. -
% v ‘ : ' coe N\ | - | -
D - ON/OR=* . the quantity on order in the case of . S
. N 1& T a shop order and the quant!ty allo- .
) " o ! " cated for a customer order. -
. - 'EEEV L e the week number the'shop order is ?
; . P _ e scheduled for recelpt or the week ?
I P - . g number the customer orgtr is sche- ' .f~
4 ‘ IR . ' %' , duled' for shipment. - . 'f
r - oL . : SR N f
'BCK/QR‘ Lo - the quantlty remainlng on ‘a shop or-

der to be received or the quantity
~ a

2 o o ‘ . ‘remglning on a customer-order to"}:ee
shipped. .




e

)

En;' T A minimum of four weeks closed order information and a maxi-

¥

A}

- thewquantity receiygﬁ&zﬁ & shop,
order... '

¥ ' < . ﬁa ‘
the quantity shipped on a customer
order,’ ’ ‘

the week number the shqg or custoner
order was completely received or

7
. shipped. 2 (A

aﬁ'alphg/numerib obtional';eferegze
-dtg be used to indicate the shop or-
ﬁaer'applicable to a specific allo-
cation or to list a custofmer's name
opposite his order.

mum of seven weeks appears on the file at all’tzmes to effec-
1vely deal w1th order status inquiries. . '

o

1

-

L -

'’

e 1
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II-3 INVENTORY FORECAST - ITEMS WITH NEW ORDER POINT'

P . 3 i
s . - . - -
- e

o AS”dESCélbed in the orlglnal system the inventory forecast
program recalculates order points for ,all items whose "part

//p6de"~eqhals one. ‘
¢ . ’ ‘ , '

i .
Updn investigation by ‘manually ch éiing many examplesy it was
determined that the inventory prdgram does a creditable job

( e ~ -when the "usagencode" equals ope and the exponent1a1 smoothing
" ' - formula is used to adjust tﬁe/order point.
'However, this occurs only/éb% of the time. 'Y

}

! i " LIS
/ v
. . .

The remaining-80% is handled by averaging technigues which '
tend to understate the order point. A more sonhlstlcated pro-i

gram should be develo ed but until this is done a temporary
‘. measure was to create part‘code 4" which would set the‘order
! . point manually.and bypass the forecast program, -
1 ' . ’ s @ & P
: . ' This was acc3nplishedfby resetting the ”part code” for every ’

item according to the following rules: , ' . ' \

e N ,-“«m«vaﬁ!“i‘ ERER Lo
>
-
/
{

‘
|
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R

o =65~ ,
L : ‘i
. ,. < N
I1-3.1 Item is Presently’ Part’ Code 1
o - . Em

Change to "part.code" 4 if the part has "0" usage in 7 or more .

AN

.This efféctively transfers "usage. code" 2 or 3 parts into the '

.

of the last 12 months.

o

. ¢
new "part code" 4.
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I1-3.2 Item is Presently "Part Code" 4

4

i 0 i -
Change back to "part code" 1 if usage.is indicated in at least
6 out of the last 12 months and the usage is 10 or. more per
year. ’ . . 4 ‘

This covers the case where usage increases for a part such
that it can be .put back under the forecast program's control. .
Since.the garts left under the forecast’program s control were
reduced by 80%, the’ print out format was also rev1sed to ob-
serve the stablllty of changes made’ by. the computer each month..
. : S . .

Referring to Figufe II-4 the new format reads as follows:

s

Y . "t
¢
i

. 3 LR . . ,
*PART NUMBER a drawing number describes eachgpart;
" S1IZE ' the size of the machine the patt ise¢ .
¥ . used on. *
DESCRIPTION a brief flescription of the part.
UNIT COST ’ cost per item. | : b
CURRENT DEMAND ~ number .of parts ordered in the cur-
. rent period.
EOQ l . the calculated. economic order quan-
. tity. )
3 . A “:, ( H
LT ) - the lead time in weeks..
SF ‘ ! ' the safety factor equal to one.
4 , ,
4 7 -

b Y

—— s et
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OLD R ORD PT, . the o0ld forecast per month, order a

‘ SAF S point, and safety stock..
’ "~ NEW.FOR, ORD PT, - . the new forecast per month,;order ' @
SAF STK

. . point, -and safety stock.

. As_ evidenced by rhe 01d and new order points inifibure 1174
the rate’ at which the computer is chaﬁging the order points
is relatively stable. S , . .

R . - . .
The problem remains to- design a new more sophisticated“pro-
gram which can effectlvely?handle a greater percentage of

. ' the parts transferred tq "part code 4%, L

’
'

In addition, the new program should have the fiexiB@lity to

*

. provide more than one service level based on marketing needs
¢ ! . . !
v " or parts behaviour. . ‘e

;.
a
N

f

.
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. ,II;4 YEAR TO DATE CLOSED CUSTOMER/SHOP ORDERS

3

Every month, the Year to Date Closed Order Report is run which
colleets closed customer and shop orders off the stock status
and adds them cupulatively to the closed order report.

This transfer takes place 50 that a minimum'of four weeks ahd"
a maximum of seven weeks is left on the stock status at all
times, . - . )

N . f A

’

Each year the report is closed. off éuring the‘J@iy shutdown .
when the inventbry is’ counted and stock ;evel% are correctgd.
In this way'thg report can be re{grred to at any time between
shutdowns permitting an .accurate reconcilliation of receipts

’

and shipments.

[
a

Referring to  Figure II S the report provxdes the follow1ng
L
data. . T ; o

[y

¢
-

PART NUMBER | i a drawzng number describes each.
' ‘ ' part. '

[ 4 —— ‘ ‘

DESCRIPTION i Ca brief description of eaéh part.

S . . S - '.A
¢ e .,'

N ° 2 4

ORDER/P.0O. NUMEER, o ‘cqﬁﬁbmer? shop, orjpdrcﬁﬁse'ordér
. fnumber. - ‘

. ] '. - ) . -‘ 1' !
WEEK ENTR* . e Ehe week npmb&r thé ord&r Was en-
NG ’ tered on flle. -

A

o

w N
- * )

- “the quantity ordered.
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WEEK DUE - , . the week 'n_m“nber' the order was due .
T ——— - : * .

4

for tompletion.

QUANTITY SHIPPED & 'the quantity shippedﬁ%n a customer
o ' , . order. : ' T ' £
‘ QUANTITY RECEIVED, .. t\h'e'quaritity ‘received bp a shop or-
der. - ' ‘

° o~ " ) ) . ' . .,
WEEK CLOSED =~ *  the week number the order’ was com- - = -
. ' . . ’ o,

R " pletely finished. : o
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II-5 CALCULATED ECONOMIC ORDER QUANTITY (E0Q). Lo

)
.
. N . .
"
[ v B -
: ¢ o . - s .
. .

I3
Iy

~ . “Q .
- Since the original inventory system was introduced, the de-
sire was expressed to have a sc1ent1f1cally calculated ECQ
. for shop orders.

-
R

~ This information is now available and can be used in the . ,
following formuila: ' '

Y = . c—y
| " Ch (1- [D/R]) A

. [
\
\ . .-

Cp = set up cost per set up

D =,demand rate in units/year L - R
‘Ch =-holding cost per %nit per year “
‘: = manufacturing rat€ in units/year ) - .

- &
o

Since R)» D we can simplify this formula to read:

) ' Y [ 2 A — ——12)
~ - ) _ ch , . R . :

' . Cp = set up cost per set up in dpllars " o B . ;'
E o D = demand rate in units per year . - ‘ l ‘
| »\)’, . ch=h ld:.ng cost per unit per year (dolla:rs per year) §

‘ ] ? \# ' t - ?

* j‘-‘ . . . R . ;

¢ - '{w 4 'k{‘. ;

? t ‘ . S *
' - " ﬁ . & ‘ ;
B . . ) }

1 N ' A 9 A .

% ‘,‘

? _ o .

- i ‘.—. ° . °
‘C - " - » : ¥ ‘
‘[ { - : “ . : .
- ¥ ¢ - - A N s




£y

-II=-5.1 ° Consider Cp:

— 4 ) 'h ’a\'

Cp =.operating cost per set up + m:-inufacturing cost per set
y ».up ‘ B ' '

: y " -
Operating Cost: . . '« COST PER ‘ J
_ » /_, S © SET'UP__
: . ’ . ’?urchasfi_n”g -' > - $j 23.08 - - o1
] - - Receiving * X 110.14 . .
) N - Inspection : 1.33
: ’ : Payables.” '5.03 ' '
S ) R $ 3§:58jsa‘y $40/set up *
- e i . ~ R
o Manufacturing Cost: b :
- Lo ' -' iy ey Q - ' " © ",
. : yCost'\pg'r hour = § - 4.86 labour . ,

0 . . 5 . 12.15 overhead,

A . : ‘ : . .

° - « { Pl

——————

* L]

.. $17.01 say $17/hour

Ao
g

) corrected due to a 65% performanqe factor in the shop.
A Therefo're Cp = (40 4; s.U. X 17) ----L-_-----‘,’-A---- —————-
- To65 ' *
B Where S.Ux = pl&m’iéﬂrset ‘up time in hours. .
‘ -, N 4 . ' ,'
e . , .~‘ .
' ) . _ a ’ ' v e ' ..‘ i
e P . o - ' ? .
. S R . |
o ° v - "
& .o ‘ \ "3

Planned manufactuxing set up -times are avalla.ble Mt must——be—————
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‘ ‘Using tion (5) in wh.lch anniial usage/ls 'substitued for
"D" t;f:e demand rate and actual values are used for set up )
’ time and uhit cgt, we have the basis of the EOQ calcula,t.&)n
[ ﬂ » N ]
. as own in F1g e‘;I -6. . } |
" Thd data is.l§sted as 'ffllows:: N ; <
P , H ’ &> LY .
» - - " (TN . e . . B P
’«&\ . B - : T T - '%
. ’ RT NUMBER- + & drawing number describes each part. - 'if
A : : X 8
‘. . . . o 4 . -
N 4 . / DESCRIPTION , ' ‘_,a brief c}e%c‘:ripapn of each part. e
) , f,’ n N B re - -
3 ’ . , . M ‘ \
J . - , L ‘ e
.. ORDE& ‘PRQINT . the order point.
: ’ - , . i . \'\5’ . . N . .
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N , - ) .
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I ~ . 3 o
. » . . o, s - \ ] §
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OLD.EOQ ~ ~ the current EOQ in use.
- “ .
NEW ‘EOQ : the néw proposed EOQ (calculated).

» v -

CeMMENTS : ‘ lists messages explaining why EOQ o
* iwas not calculated.

A\

; , . The EQQ program is run on request'which is approximately once ' ..
’ ‘ per month. Although the new EOQ mgy vary from the EOQ we use;
it ls only used as a management gyide and does not necessarily
mean the existing EOQ will be ch ged.

.
~ ) . , ’

N ' Since manufacdture of certain parts are’incerdepéndent (e. g} .

- parts to assemble pdmps) EOQs are set up for individual parts ’ Y|
based on assembly requ;rements and orders for spare partsfy» - :
This is the reason why calculated EOQs are used as a guide
but can not be permltted to automatically change the existing

2 S AR
H
Q.
]

A .. s EOQs “on the Parts File. . ' : , ' ' ’ ‘
. . §) Co , i _ i
& B Additlonally, the  EOQ report lists all parts for which a’ cal— _."""
‘ - . 1
A culation was: not possible with the applicgble reason listed o .
", under commeqts , o T a y
S s ' ‘ ~, , ’
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'+ each product report, the format is further divided into

l ,l II"?.

*

PR

k. .
a usage report is utilized as

)

In order to perform analysis
shown in Figure II-7.

oy

« -~ '

) ) ‘ : ~
The,repoit format is printed by invehtory code which divides

the total report into the respective product debartmeﬁts.

A}

Figure II-7-demonstrates 'produ¢t "inventory code 2". Within

VoG

"part code' 1, 2,‘an§_4\\\i?is is shown as "FOR CDE" 1 in Figqire

«

. .

-
.

The data contained ihtﬁhis report. is as follows: -

1 . - .
N -,

T

N .

o
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II-6.1 'LINE 1
' , _l» i
PART NUMBER - a drawing number identifies each part.

DESCRIPTION ~ a brief description of each part.

SIZE " the size of the machine the part is { ~
- " used on. - .

UNIT COST ' the latest cost per unit. -

4

~ +

_designates the part as an A, B, C, or .
R item. ' ' )
- "

13

.

FOR CDE o the "Part Code" = can be l, 2, or 4,
. . ’Q; - .

. - °

SAF FAC , the safety factor - always equal to one.

LEAD TIME s the lead time in wee'ksi.
ORDER POINT o the order. point. < “
v ‘ , B ' .
EOQ = " ' the‘econqmi‘c order quantity currently .
' ‘ in use., '

’

. £
]

USAGE ° the current forecast usage per month.
Y N ' . '




II-6.2 LINE 2 ,

Last 12 Mths Usage:

x

-

* The esage in the last twelve months is listed. . Since Figufe
. . . \

s

vII-7 is dated January 27, 1977, the_figure'on,the extreme -,

left represents the usage in February 1976. Moving to the
right the monthly usages are listed up teimanuary 1977.
8

K ' N ' .

. The usage ih each mdntﬁ represents the number of parts allo-
cated durxng the month and may not correspond exactly to the .
LY

- number of parts actually shlpped. C -
Thus the usage report‘ie_iqdicatiVe of demand on a montply'
basisy v '

P ’

Last 12 Mths Total Usage:

v

The figure on the extreme right represents the alqebralc
summation ‘f the’ individual monthly usages. Although parts
are seldom returned for credlt (negative usage), this fePorth
takes these cases lnto account.

SR
-
o

-

L

1

Y

NS L 4 2




S - II-6.3 "Part Code 1" = . . C ,

In Figure'IIr7; part code 1 isgrepresented in the "ﬁbg CDE" . i
.columh, T ‘ E
" \af' D - ! . . °

B 5
ln . 5
°

, ThereforeQ all these parts are,subject to order. p01nt rev1510n'=
; . - by the.lnventory forecast program. 4 C L .
. ' . ' . . . V-’ 23 . o ;‘m-h
. CoeL Although these parts have moderate to’ hlgy usage’ and few ’ b

months of zero usage, some devxate consxderably from month o C
Lo ‘ . month cau51ng the program to calculate high safety stocks ‘and . .

N ' -~ sl P

- . thus hrgh lnventory levels. C . - - :

N . . - W . ' . -
. , 4 . ‘ A& s, - d

. .+ ® s The safety stock could be redqped by leveilng out the_usage e
.. T t ©- 3
. -ifoin fact- the demand is more stahle than the usage report , oL
3 . o _suggests. . ‘ . - = e, - . . A

v . . - - T Ya - .
i

,aw'a 1 .Note that. the usageﬁis sid flcantly lower in the sixth montgg

e . - from the,left whichs reprgsents July 1976. Thé' reason for
B T thls ©.is the"annual two week gompany shutdown 1n Whlch no .or= . .
S " ders -are processed’Ehd thus no usage 1s reglstered A corres-.
‘ o pondlng 1ncrease in usage’ occurs in August 1976, because six. ;
Y weeks of orders are processed ln four weeks . A technlque.- .

.
‘. > - 3

i 4 could be used te smoothen thil out. L e . ’

. v

‘e - ' . J ‘ N . .
' ' . s .

The next éhebter willldiscpss a ‘solution. to usageustability
2 .77 . . ."and propose a more comple% férecast prpgram. , e

(

s b




R . y - o e
. 'h-6.4 - "pPart Coc}eub"“ S . . : vy

. ~
s [

In Figure II-8, part code 2 is represented iA” the “FOR GDE" . :
- f N .l . . . .—
COIuInn.- ! .- 4 O * o ’ ;o .- s, et ’ "

All parts in -th:.s catégory are not subject to reorder by the

stock status and the order po:.nts., are not rev:l.ewe.d by the -
J.nventory forec\ast Instead the' order poifts are fixed and
de51gnate sLhe a;.dentlflcatlon code the part is- ass:.gned to ‘ -
(example:, order pomt = -5 refers to bin stock) .
3\. S0 ' ) - ! AT SN .
. N o, -y . R . . . , .
. {As evﬂdenced bySlgure I1-8, these pawts are static and re-
- main on file as, a reference ar -until theJ.r quantity s.n stock
. 1 .
', i used up: or. scr pped. — . . : e b
v N EY '° ” -
° . © x . - . _ , : -,
; ; |\ Pe J.odic anal¥51s f these parts :LS achleved by a special
T ' stack status which iis discussed later 1\:1 this. chapter. 4
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. . N R , "y
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I1-6.5 "Part 2}6& "

«

In Fxgure II-9, part code 4 is represented in the “FOR ‘CDE"
column ‘.

/ ’ L cre
N . . 17
discussed earlier, all parts in this category are. .active
1nventory but they do not turn ovér sufficiently to justlfy
-regulatlon of the -order po:Lnt by the exponential smoothl.ng

Oor averaging. techn:.ques} currently in use. -
Therefore, the order points are manually set and when the
inventory stock status calls for replacement stock f,be}istock'
order approval card is completed and the order pQint i f,e- ,

viewed for a possxble change at \the same time.

° '

Some of these order. points could be auwtomatically reviewed Co

for recommended change and th:.s is discussed in more' detalln
in the next chapter. - ; & . i

<
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' . .~ * II-7 PHYSIGAL INVEWFORY AUDIT -~ - %
AR = — /

t"gs‘ml-::very year durlng the July shutdown a complete phys:.cal/in-°
i ventory is-.taken of All parts kept in stock.

In.prebcration for this, the Data'Proceseinq Department issue .
a pair of cards, for each item on the parts file. . These ciigs\
haVe,sequeﬁce'numbers assigned to them to ensure none are 'lost. °
N, ' . ‘ .

One card is left with the part counted and the amount counted

is recorded on’the-matihg card which is sent in for processing..

»
. ~

During the inventory, the computer issues a Variance Report
whHich lists all parts that have’any variance between the -
physical amotnt counted)and the recorded stock from the stock
status. )

8 . : -

. The objective is to use the Variance Report to highlight pos-,
sible parts missed ox incorrect counts. ﬁ ring the .several -
issues of the reporé§ ‘its s£§é dimin%shes til ‘the final re-
péét is accepted as the correct variance between phy51ca1 and ™~

i

.recorded stock. o ‘

¢ @

- v :

Finally, the Pﬁys;cal Inventory Update Revort is issued”as
ﬂ showzﬂin Figure II-10 which lists all the items in the Parts
File with the actual variance. _ T
§ . e e
The format is as follows: '

% §

\A ~ “ . ° - 3

DRAWING NO. a drawing humber identifies each part. -
\ . L . . o
SEQ ; r~a sequence nunber assigned to the

L)
¢

physical inventory card.
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LEDGER * .\\ the ledger account nunber. IR S
; i , ) ‘ . = > . ' & ® ' .. . @
- A : /-, ’ . ' B Lt , - [ i
' o ‘ . ‘ . o . " ' ' ’ - )
DESCRIPTION . \'a brief description of each part.—~ )
~ . r r . :" - > sl\’ £ ) . . J . :
cost L, _ the latest cost per unit.. ' . g
‘u/M L the ‘unit of measure. < B S T
' ! ‘ . ‘e . o " ~ .
RECORDED . " 7 . . the number of unitsg, recorded in stock . | i
— - % . » Co
. o ‘ . prior tT the phys;mal count. " 3
L ' CL - M?A':
PHYSYCAL the number of unrts actua‘ty unte§ ‘ .
VARIANCE - . Q". the difference between the recorded _" e
e 7, and physical lgrentory. A posltLVe oo
' . .
g 2 - iumber indicaté&s-a shgrtage and a .y
- . .
L Teot oL, . negative number an excess. . [ .
RN .. ) 2 . ‘ N ,. DR
_ QOST 'r/. w o the dollar value of the varlancé
' L  based on the unit cost multiplied by
-? . . the variance. ., : ., . . -
Y . , . . <o PR X . e

At the'coﬁdius;g§¢z$ the physxcal 1nventory, a special program
* is executed. to replace the recorded ‘quantity.on the stock’

status w1th the physlcél quantlty B P ) ° " -

ty>

e ks
-

T
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-

Various anaLySLSKreports‘have been ‘devised to extract and

present information in.a format whiéh will help achleve a -
particular objectlve.




v II:-B..l

-

Allis Chalmers is a hlghly service oriented company and is
therefore, eager to. have hlgh dollar usage parts in stock.

ABE Inventory Analvysis =~ ..

F 4+ : ] .
*

)
+
-

“.
-

4 s

The ABC ana1y51s is sometlnes used to set prlorltles on shop

i orders covering 3 1tems if the demand for the Ltem is lnde-
pendent o : .

LI

) .
The definition used by All;s Chalmers for- A B,-and C 1tems
' 15 as follows: . L. PN

-

"B.

"Rﬂ

Yoy -

B .
v ’ o
. »

- ' . -
AN

-

’,

- Annual usage-tlmes unit cost ranks the part«WLthln the

top ‘80% of the total dollar valug of the annual usage

for the parts thhln one ledger account..

. ' W
O d /

-

»

]

.- Annual usage times unlt cost ranks the part wuthln 5%

to 15% of the total dollar value of the annual u.sageq

for the parts within one ledger account.

.

1

..'f

- ‘Annual usage times the unit ‘cost ranks the part in the

Jbottom 5% of - the total dollar value &f ‘the annual usage

]

for the parts within’ one ledger account.

~
o n N -

o - ., ¥
- The annual usage-

therefore, the xtem is unranked.

( SN

@
~

/

‘the unit cost is equal.to zero and

.

-

ABC apaly51s is a useful tool to focus attention- on a relative=--

) ly smﬁ&l percentage of the parts’in inventory Wthh are coﬁtrl-
Bt butlng largely to the dollar value of usage (sales).,
s . 3




>

" Figure II-11 1llustrates the

lows.

.
',

ITEM COUNT

PART NUMBER

UNIT COST

”

RECORDED QUANTITY

- oo

"“RECORDED § VALUE

\

| LAST 12, MTHS USAGE -

.
v —

*

5;,‘ s

N

El

'LAST#12 MTHS § USAGE -
f ~ U

_the total annual usagq

on the: apnual usage times

costﬂk

the drawing number plus a brlef des-
crlptlon of the part.. '

(==}
the latest ¢ost per unit..

.

. the number of units in stock.

- L]
+

.
r

'the unlt cost ‘times the number of units
in stock.

’ L]

.
’

. - L A

the unit-costwtimés_the~total annual
usage: \ C

[
* ©

' last 12 mths $ usage.per iter divided

by the cumulative last ‘12 mths § usage -
for ‘the cpmplete ledger account times

“100%. B L

- a - I.é‘

‘the ltem count lelded by the total

numbe:/gf 1teps in the. ledaer account
tlnémrloa% ,
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. CUMULATIVE $ USAGE -

v -

¢

the summation of all "last 12 wths $
usage"” up to and ir;cluding the item

©

. . C - beihc reviewed.
) -‘.‘ — . ’ ' - ) ‘ ¢ - . f\
) “EQEE%éTTVE P $ USAGE. the summation of all "pefcént total §

usage” up to_ and lncluding the jtem

, .. ‘beinhg revieved. ‘
- no L ENER.

‘ . K »
. . 1
’ -
o .
. - . - .
. o . .
* N -
. ‘ . N .l

" PERCENT OF
' TOTAL & USAGE

&

T .7 80w

‘CODE - . o « .the A;(B,\és or’R]code{
.o . R '-‘,\ . "
anures II- ll to II 14 prov1de examples of A, B, C, and R items
i respeCtLvely for 1edger account 0603 91. "~ ’
A summary of t@islreport is ae follows:-
' . a | e . C
: : ‘NUMBER - PERCENT OF
CODE . . °~ ', OF ITEMS , . TOTAL ITEMS
S S 79 22.3%
NS v 87, . 24.6% . 1s%
ot c : . © 131 - , 37.0% - ' 5%
R - © - 16.1% 0%
. " TOTAR, .- 354 - " .100.0% .

100%

If the A code wﬁ% changed from 80% to 60% iny 10.5% of the

r.\(

"y

parts "would represent 60% total dollars,usage in the account=~

C R items axe almost always the result of zero annual usage and -
" this. report is useful in identxfﬁhng parts whichishould be

"."» © declared obkolete and transfered out of the account.
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11-8.2 Sugp1u§‘§tock Analysng %9* L
. ) 3 < g i ‘, Lo ‘ //
Every six months, Allls-Chalmers is., requlred to declare any T

4

add;tloqa% surplus 1nventory in. stocy - . c

. e , ’)
To achleve ﬁhls a speclal stocP status is requested whlch

» - N .

lists poss;ble surplus stock. o S

L s

Since attlve parts are Ilsted on the parts file. in part code
1l or 4" the program gevxews every item in these two ‘codes and

‘performs the followzng/éalculatzon- ‘ _ - RN
& * N ﬁ' . . ’ . . !
o [QUANTI:Y\IN'STOCK,: (2 X ANNUAL USAGE)] = "X" L
If I 4 i§~zero or negugiﬁéfzgl\part is idhored. . I ' ’
- o ) B

| .

S IE “pn is positive. the'program prints the sfodcagkatus for -
the part and also 'prints the value of "X" in the” column re- .
,served for the "ORD CDE" as shown in Figure II-15. L '

. . . . -
- - -

« .
- > ”

Thus the value of X is an indication of the inventory on hand

.
PR

.in excess of two years usage.
Using this information, the product managers can quirkly assess .

which items should be written off as surplus stock.
k o
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11-8.3 Obsolete Stock Analysis

- . it
Py w.

" In the previous section on the Usage ‘Report, items whose éarf:'

ccu:’ie.‘\‘r equals 2 were explained briefly.

v

o

1

These parts are static and remain on file as a reference or

until the quan,tity in stock is used up. -

L

-

Since obsolete stock must be -declared at the same time as sur-

plus sto’ék, special order péints are assigned to the 'p.a-zrt -

"+ code 2 items S0 'they may be separately retrieved.
. . [8 . ' }

/

¥

~

The order ‘points used are as follows:

-

Y

»
-

%

.,

"II-8.3.1 ORDER POINT = -2: These items are designated DNR

(do not reorder) because of de-
sign or\drawing number changes.
They may remain in an active
ledger account but must be re-
viewed every six months for con-
sideration as gb§plete inventory.
These items have éiready been de-
clared obsolete (."O‘B"') but the /
parts have not been physically ' |
scrapped and therefore, the parts
remain on’the stock status. ‘Nor-"

, mally,l if the stock is subsequent-

ly used up, the part is deleted. .’
from -the file unless it is needed
as a refgrgncg. In this case,
the order po:',.;fxt would be changed

to -30 which'’is for reference ‘only." :

P M "
’



- 11-8.3.3 ORDER POINT = -20: Items left.over from contracts ©

‘whlch are of value. are, wrltten‘
off against- the coritract but
) 2N l \ ' are set up as a special sto
- ‘ "~ .("ss") item for possible futxre‘;//’/

. . ;use. These items are keot-od\,

' o ‘ : o file until the last’igem is

‘ uséd ‘and then deleted. .
- S

ro- . . - '

Figure II-16 represents'the spec/;l'stock status for do not
reorder (DNR) 1tens whose order. point = =2, m'\v'

If it is decided to declare a specific part obsolete from this
report, the order point is changed to -10 and the part is wrlttep

off by transferrlng the dollar value of the quantlty y% stock
to an obsolete;ledger account. '

v

4 . . o e, ’ B'

. ’ _ ) ) 3 .
This report also permits housecleaning. For example, all parts
listed should have DNR" in the. description field and a "part
code" equal to 2. ; Coe . o

s ' . 37
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‘Figure 11717 fep}esents_the special

" (OB) items whose order point = -10.
© , “,. ' ) '
. , s h ! - " ‘ »
" Basically this reporf;iS'zeViewed‘semi—annually for/possible
’ delefion of parts -whose stock has been #sed up . ST '
Also houseclean}ng'can'be cheékeé. All .parts lisﬁed/;hould
have "OB" in the description .field and a“"part code" equal to -
- AW , - LI . B
2. . - , . ' -
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S Flgure II- -18 repreéents the spec1al stock status for - spec1al
stock (SS) 1tems whose order pomnt -20,

These parts are- deleted as

used.
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I11-8.4 Lacking Unit—Costs"

‘Parts File and prlnt all part numbers whose nit _cost equals

-

All parts in actlve ledger accounts should have a un1t cost ) o T
unless they have Peen recently added to, the Parts Fil&. T o
- ‘ oy i B - '( l ’ ) ‘;

In order to verlfy tth a program was wrltten to scan the

zero. ‘ - . \ ' > . T x
o ‘ . ' ',f. ' ‘>-‘: DECE Y
Figure IT-19 illustrates the-'print foimat of the program. ) -
<L ’ N L - R
o , ~ R ' . - ' "
By inserting costs for part numbers which have some quantity. . . *\,
in stock, the accuraCy of the total recorded dollar value in )
each ledger account is lncreasedn Slmllarly, customer orders ' -
involving these parts can be processed effmcxently since the. - g
cost must be entered on the’drder. o m S L
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II-8.5 .Critical Parts Report

*

Chalmers resultlng in approx1ma;ely 400 open allocatlons at

any given time.

¢ .

Similarly, several:hundred replenishment'orders are open at
any qlven time for stock. These may be shop orders»or'pur-‘

chased finlshed partsn

‘ placed into inventory. BN ‘ . ' ) . P

v

.

" Within each report, priority is: established by subtracting the°

] e

-
.

«

It lsﬂdesxrable to ensure that prlorlty 1s ‘placed. on c1051ng

¢ v

rep}enlshment orders for whlch there are open: alYocations.
Not only does this improve serv1ce by reduczng open alloca-
t;ons, it also prevents unneeded orders from belnq c1053d and

I

"
-

o achleve this® objectlve°the Crltlcal Parts Report shown ln

Flgure I1-20 is used. ; .. : S
« . o

Ind1v1dual reports are issued for each "inventory code“%ji.e;
by product) R

N

quantity allocated from the quantlty in Stock, and llstlng

£ ,

the parts in descendlng order of negative avallablllty. ,’i
The data listed in Figure II-20' is as fpllows:

PART NUMBER . . a drawihg number describes each

hd - " ° par:to -

4




. LA
.
“.
N ..
N
-
.
..Q
Y
L e, -
A =
. N —
—
.
’
L ..
1
R
.
' -
« - .
. -
- P
.
»
* [ ..

0Z-II WNDHId

I8

aﬂ -92 bt _n.a. S1€682%cLE~0 "N ‘o.nl:onw-«n..!vo,b
2 B T IR S R 17 UNYI0-V 1D S?..SW_.:-DL
.,‘ 21 ~L20 1¢ vz s . dvy ¥IAOD UMD E-0 d_ .n.w..,me-:mii
Fesr =13 o7 o WAV TS T T06-epT-vi2-06
W_w.c - -82 62 - v ' < WISINId N-c:x:?-é‘.-.z-mo
091 -2 3 61 C 3A3ITS Jdvis 1 B3id  COR-FSL-TEE-YE
— e a3 2 P —Gva TV o el CeE-T9c(1dC0
sl -62 113 % . IYN MIEIS-ANU-BXAT 105- Te9- 16 4-86
. .z s 2z " eGve 21222 Gat wil £8¢-192-¢ 1¢- 20
TR S [ = IWN-NTT- 3NV 13- ws: TS TIT T 206 |
oL ____ -2t 26 .. -~ e L3¥415 2=344 Gf,?...,.:m-so%
_ﬁocu. Y s« i L Zx2! 3A1315-1svns  1ow-S2Zi-16E-%6,
acl -6€ AT * WHL g3AND L3 TST 08 hewlt :w,uﬂ
L oe __ -1y 9 - B FU It I CEET ,S?.m?:q-xmw
R B T 1 S T X300 €026 t0s-ile-lee-se
,ﬂo.ﬂ vy 09 ST KInIS-1INS-hila~vr8  105-9%8- (L6
|veZ .-ty g, -2 w:‘m ' ._,:.,-z: Inv T a2 G?:..T.,.:-af
<9 e 1) st i 2 . wa.ur:-::m O T3 :nn.:u.:»mo
oit- -8y o0y V. ] Y30%1147 2-01d Ut~ 18L-1Ti-76
ﬂ»mo -1s ___es 7 Tmseax~Mxrt 1 ws-aml  tyceisi-nigess |-
TSt . =49 . ozu ‘,e ¥ O s-auns-Sast T0s-Luv-112-76
T Zel $9 © 3 exch3us-ladig v13 %es- Su::m-m&
O 1T A 1 .n.uuy«l.e ului‘.u ,.., A3x-TIA5-n0a WK1 1057692~ :n 2;
| 052 - moﬂ , 7et w7, . ) 15-,..:.1-...,“ 10y hm«- w:,.,:._
11 =91t IR CNOLITWE Viaial x2 Zpu?.?:?a_
ree, SCUL I 69 - ot RIEIS-IINT-ANI-NFT 10S-0E4-10E-RE ]
mz S T n“.. Y .43..:-;;-“3, 195-202-.C0-06
[ o3¢ ST TR TH] - DEXIVE 1-d g TG99~ a02-56
| wsos0  wovis uofr 5_‘_,“ -ND 12 vaisaa- ....S,...:«:.L.._.E! -
Ay 103 P

) : )
s : - |
‘ |
B . . |
. - . t
.
N L}
- 3 v -
. & :
. ’ -
N ol . i -
-~ - ~ LE -
A <
- - [
. — .
c: -
.
Ao .-
S R
o .
B ~ . . ~
. . . ° =
.
> Ed “ .
. . . .
.
. ¢ - N
. N . [
4 L.
- -
. .
. s - -
. . .
-~
. . .,
- K . '
- - - v
* -
. ~ .
. - , -
. v "
- - - - .
v . - *
4 A *
* . PEY .
i+ B
+ *
- . - . o .
- a > .
-~ - h
B “\ .
. -~ . v . s
- - . .
. -}
s L}
LR ~
. v, .
AR -1
. -
~
» -
f
. .
‘ s .- .
- < - M
E
~ L
. . 1 : »
. ©
'
2 4
~ . B - .
- - ~ a . - -
. - . .t 3
- . -
. o
.
. .
\
. .
° .
-, -
- ' . B ..
- . .




P L. g : L. - '
DESCRIPTION - : & brief deg?ription of part.

. ~ \ o
TOTAL STOCK .~ - ‘number of finished units in -
B - - stock. . P ) '
. " A ; X . ) PRt
- QTY ALLOC ) o number of dnits allocated to cus=-
' ' tomer and other dependent shop -
grﬁers.l ,' . . :
AVAIL STOCK . , total stock minus gty allocated.
B o i 1

| : : KR ’ . N )
| QTY ON ORDER = number of unlts aon order from the .
“L . r‘ “\ ~"‘ . » ) -shop or a suppl;er. ' L .

. . | | | o . p \K \ 1' o / . ' ,
% . ‘This repért is-distributed to the Purchasiﬁg and Scheddlin% )

’ Departments as. a gulde to expedxte replenlshment stock or-
" " ders. . '

. N (. ‘v
| . .,
I ' ‘ .
| ’

. N N o ‘ .l

’ “’ . )
. \ .
- f - <
N / 0 4
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I1f-8.6 Inventory Summary For-Aesenblyfof Umgs .’ g :%‘

PR : '; .

N - T

- ' The Inventory Summary Report was orlglnally developed to
_assist Productlon SChedullng.’ Prior to its lmplementatlon/” .,
a copy of a manhally produced Bill of Materlal .was used by - (?
the warehouse to stage available stock for assembly,ewgll o -
in advance of the requlred date. Another copy was forgarded -
to the Productlon Schedullng Department who tediously scanned
the Stock Status part by part~and began expediting shortages. )

By settlng up a card deck in struétural or Brll of Materlal .

Sequence and extractlng an Inventory Summary from the Stock 4
Status, Ppoductron.5chedu11ng could effectrvely identify '
- shortages without needleéssly staging material. . - -

Marketlng soon embraced the report as a means of’ quotlgg
delrvery dates on exlstrnc, ag well as, potential orders. | - cel

El
R [ 1

"‘ ) . ‘ B. ) \.‘ X ‘ . .» ‘e - %n
Inventory Control Personnel immediately spotted and adjust-_
ed obvious errors such as mismatched order points and forecast
codes, and open* orﬁers which had been closed. The subt;e

. effects of. poor discipline were revealed using the new sum-
. < it

J

: ‘ ‘mary. o ' - - LT
v - . - : o , ) .
- 3 ///'. , S, N
. . 'Referrina to'Frgure I1-21, sheets“l to 3 the lnventory sum- }}

: mary format lists all the parts’ whlch form a complete 12 X
710 X 25 SRL-C pump. The headrngs are as folloys :
- % - S e
~ .. CARD NO, ’ - a card number is dssigned to
‘ - every part number since the -
@ - report is desired.in card num-
¥ cT I ber seonencefrather than part

-~ 3o

number sequence.

. . B
. N ' -
‘ P R ; K ~
S “ . o -
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FEEN

PART NUMBER -

part. . " ” /

. oL i ﬁ - .« - . R 7

[y : - . e s ‘ B

,DESQRIP’L‘ION T ' . a brief- déscr(iptiom of'each Par't'. .
I3 . . . -

QTY PER ' «the number ©f units in a complete

b
L ! . . .» ‘assembly.’ .
‘ . ‘ ‘., S ' . - T,
TOTAL -STOCK . the number ©f units in stock. . i
; | a T R ‘ 2 . )
o T . : . o - ,
L3 . . F:

the number of ur’xitg on order from

QTY ON ORRDER .
L .

theshop or a suppligr, ¥

QUANTITY ALLOCATED - R TN v .t

TR ' .., A - Y

L ST Z‘a) Qindegepaer‘xt demand allogatlons. .

. .

’ . oL - \‘ B : -, Rt
- . . ASSys =~ - ‘[t,; ' lq'ependent_ demand allocations on .
LT ol .unit’ for higher level assemblies. 3

v - \ . - - .

‘ . 1 L TOTAL .. ' total number of*units.allécated . '
“_ P ‘ , N M R . ' " - . Ty e - R ki
O B , s S : : _ to customers and assemblies. ~ E
. . . . \m . . . . . . ( h . Ty - 3
| ° ’ » ) - . ~ -) & * . ! ,E‘L “ R . ) . ° . . ( .3‘
o ..T.‘&M . *  AVAILABLE Schx‘ o ‘ .(tqtal/stock + qty omwQrder - . - .
| T S e ' "\ A : total quantity allocated). v v
¢ 2 :; 3 ‘: - b - e o ’ _ o i - o 3
RS ORDER POIffT , . . . the order point. R i

"2 A »n' ““ . . . K . \ .J .‘ }

‘ “ : - , 8 — . '
.y : ) , ) 2P
. ¥ E0Q . Sl T -~ thé economicrorder quantity. - - . .
[) —' Al - ‘
b ' . '
., 3 - . X
k . : : -
v N ’ A v

. A - v R - “
- ¥ ) . , - 1
- , ¢ - — \ ' i
N , : ' + ' f N }
¢ . oy - H
» * . , . N f ., %
. , . .
. ~+



3

o

LD TM " ‘the lead time in weeks:;
° ) -ﬁ ( i . - .‘ ﬂ —— ¢ . .“/ )
" TOTAL USAGE . . the ‘total annual:usage.
M‘FORECAS;\QTY - the forecast usage per month.
' '"X% , ; i ’ :
FORECAST 'CDE ' the "pat code" from the Parts Rile.
~ ." . v ° ’
o : \\\ ' : ,
. SOURCE IDENT a user defined alpha=-numeric field

, excbpt for "*unlt no." which defines
the f1na1 assembly unit.

P

In Figure II-21, Sheet 1, it is ﬁotehoréhy that there‘Qfe’

“t&s complete pumps (98-200-144-501) in stock, but six pumps

hade been allocated to custdmers. Hence Scheduling would
immediately begin expedltlng the next twa shop orders for 3
pumps each. The "source number" 1nd1cates the shop or pur-
chase order required for each part. (Note: the 212460

" is an abbreviation for shop order no. 3 9821-2460 prev1ous—

ly explalned ) . ) P . )
EXAMPLR: N

in rder to complete the first order, 2&216@ for 3 pumps
orlglnally due on week number 31, a quick scan down . the "to-
tal stock" column on Page 1 1nd1cates that there is only 1
"suct-casing”, part number: 98-432- 192 501, in stock.' There-
fore shop order 232464 for 7 units due week 33 must be com-
pleted in Qrger to satisfy the next three pumps on order.

! ¢ -

13

&

oo s (IS maane! Dt 0 e %

N




’
.

The example above demonstrates How the Inventory Sunmary

. 5
allowed Production Schedullng to work on matchlng components

)

before they reached crisis proportlons w1thout staging —
material. . ‘

. DY ‘ B . o

* L -

_The dotted lines 'across the page.are used to define various“

Sstructural levels er grbuplngs by anrementlng the4ﬁ1rst

twd digits of the "card number". - A
- The segregation of independent demand bécklogs, howeVer; also ) p
t
. ‘ . gavetnew perspective to the llmltatlons of order paint con- - . cre
trol in a manufacturing envlronment. ‘ - , : ' .
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"III - PROPOSED SYSTEM' ENHANCEMENTS
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i v

« . The parts master’ file’ contalns‘twelve aCCumulators to ‘store
" fl the last twelve montﬁs usage. Each month the - lnventory

o usage prOgram.advances the monthly usades by one month drop—.
o ping the. oldest usage. Then the ‘current month s usage
=1

‘(= demandl 1s moved into the flrst accumulator.‘ -

) , C . ,’1ﬁ . . -
..' . ' “‘ - i ’ l 3 T

: : Recordlng usage by this" method contrlbutes to usage insta-

T blllty. Any factor whlch causes an abnormally/hlgh or low
- volume of orders to- be proCEssed in .one month w1li cause

hlgher devxatlon and thus hlgher safety stock LT 7
. Examples of this would be: - o S
I | . (i) +. a'mail strike - lowers usage . -0
- I '; {‘Xii) . gthe annual vacation _shutdown i July (2 .~ v
— ) . , % weeks) -'lowers usage ' , e
. .+ (iii)  employee sickness - lowers, usage T
o + (iv) ; working pvertimetto reduce order backlog -
= o - ‘increases usage | : L

R P

o To correct this, a-solution would be to change the inventory
- . L. A ’ X .
\ update program to consider.-the date entered on an order, trans-
pose this date to month of year, and update the correct month'!s

usage accumulator.

his will project a truer picture of monthly requitements
d yield savings by calculating reduced inventory levels.' N
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t . .7 I1I-2 ABC REPORT ' )

ot

-The ABC program is functioning well, however, the method of
reporting requires some modifications.

< D)

‘ Firstly, .the report is generated’by~1edger account. Since
" there are 14 dlfferent "active" ledger accounts, the 2400 ‘
dgarts on flle which are turnlng over are subd1v1ded and

) categoyrized ‘on 14 separate reports.' s : ' U
- : Zsfhie results in ‘14 lists of A items which number’ dver four K S ‘

. hundred parts. It becomes very difficult to focus atten—“; N r
tlon on these parts because they are .too" nume rous and there ‘o

-

are too many reports. -

s . ) R . o
N o EEY

' "To regpbe the nﬁmber‘of.rendrts to two'or'three‘the prdgram . f,ﬂ. ' f
- Vshould be modlfled to re- group the items by product lnven- '
._tory. code whlch is already avarlable on the Parts Flle. oL .M
“Secondly, the combination of'ueage and unit ccet is Suph"thaF* J :
..15% of the file quallgy as A 1tems. ‘It would be an improve-

" mert to redeflne A items. as the top 60% of the total dollar’
‘value of annual usage 'since this would result in only 7% i' .

qualifying as A’ 1tems . .
T & : . L i .

- -
- B , ¥ - ¢ . o N ‘
9 ! ) . f .
- P -
.

Thus A ns wodld total approxlmately 150 and could justlfy
rece1v1ng a special. monthly rev1ew to ensure stock ‘outs are

t . -

s
x
* 1

kept to a minlmum.,

o .
. »
. t
i . '
»

Additionally, a physical count could be madeé each quarter to
. ” . - .

maintain ‘record accuracy.,
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"poﬁential smoothing portion ¢f the forecast program:

.y Inventory- Control System. ) ’ "
I ’ . L] ' u .

‘-compressor' product lines. - T -

" This - ‘means that within the actiQé parts, 21% have one order
.and the remalnlng 79% are manually set.

It is prbposed that the two' actlve "part codes" be replaced,

The purpose pf*fé:;; categories is to: .. T :

‘ . -122- ~“‘r o E a.*

t

. . . .
e - ; . .

III-3 INVENTORY FORECAST- ~ °~ . = . i+° . |

. -~

P
3 -

The current system groups parts 1hto three categorles by a
field called "part code™.

"Part code 1" are act%ye barﬁsKWith miﬁihpm usage'and stabili-
ty ‘'so that their order points can be’ calculated Ey the ex- ..

3

H"Parﬁ codﬁ 2" are inactive parts and are not managed by the .

~

v
* v
' . v
1 * ) 3
' -

"Part code 4" are active parts whose order points are manually -

set.

There are'approximately 3400’itens in the pump, ndniné: and | .
' \’ '
* - ' - r v

4 L]

In-this total, 15% are part code 1, 30% are part code 2, and
55% are part code 1.0 K L A
; 0N . '

S )

pollcy set by the existing exponentifl smoothlng program, @

by more cateqorles and establlsh an order polle}for each 'f ' ;

category" keeplng 1n mind 1nvehtory lnvestment and customer - ’

servxce. - e ’ U . \: : ”
’

¢
F
A
i
\
ar -




o : R
lncrease the serv1ce 1eve1 on

. »
to a mlnlmum Lt

. .

. decrease thé service level on

in maximum savings.
\ ) i .

some,phrts»keepiné cost

other parts~re§ﬁiting

te

’
i

lncrease the total ?umber of parts whose order poxnt
can be eff1c1ently regulated by a forecast program.
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Each part would pass, through a "fllterlng step" to assign it to ) .
.one of five new categorles based on usage, re-order cost, and
stablllfy
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I11-3.1 ,': - o - L.

Usage is the cumulative monthly' demand for .the previous )
twelve months. Low, moderate,. and high usage are defined .
as follows: o T T , .
B . N . . ‘ o
. . ) e [ .
- low usage = less than 10 units per year -
' N . |-. ~ ' l.‘ b ql'?. -
: moderate usage = 10 to loo'uhits"pef year: 2
. ‘ _ S
o . high usage = over 100 units per year . )
<\ " e ' ' ' r.- . v P}
J ’ . -

. 4 ’e ’)
» v .
> . - ° .
> P .
- ' .
e
< P [ -
- . . (
4 A
13
<
. . -
- vy - . - I v ’
¢ . N '
) b . -
- N ’
L . -
- . * -
. .
Al . e - . " ==
¢ t
A L e . ' %
.
v N - i . i
. .Q'
- . ry
. ’ g ., A}
e . -
., K -
. . . - ) @
. . .
t . \ ’ ’ ’
.
t « R *
. ‘
. ; L -
7 ‘ N
. . L
. . *
. - . . . .
4 v ” .
.
¥ - . v
- a *
.. . .
L —_ )
- - - . N
. . - .
K ‘ v -
. : . . N .
v, ! a
3 -3
'
. .
.
s _
hd .o - '
.
. . . - s - _
- L] - -
3 Y 3
i .
“ "
it . o v e s e asar - - * M
PRATIRN - 2 « » - -



.

111-3.2

. .Re—order cost eqguals

-

v

_p;aée'impor;ance.on the relative annual cost of cérrying "

“the iteml

&

-high re-order cost

»

5

5

i

.

¢

°

°

I3

low re-order cost -

>

moderate re-order cost

-

.

i)

s
'

»

less then $250°

§250 to $2,000

n

= over $2,000

- ~

‘
-
'
I3
-~ e
.
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»
v ¢
°
-
3
' .
- - -
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M1T-3.3

Stability can be simply defined as g'meésure'of how closely
the item approaches straight line demand. -

5 In this case it is proposed that %;abiiity be checked by
comparing the ratio of the Average Absolute Deviation per
month to the Average,Usage?per morrth’,

. ° !
’ st ' . a

o o The lower the ratio, the more stable the item behaves.

1
2

I ‘ Stability Ratio = Average Absolute Deviation per month . .
- , . ,

Average Usage per month

=f£Last‘12 Months [Actual Consumption-Forecast)
e . Current Annual Usage .

-

' Using Fiéure II-7, the usage. report for Inventory Code 2, s
,‘Part Code 1 and taking part number 98-231-134-501, we can L

compute the Stablllty Ratlo. ,‘ o
Monthly usage:

o 28, 24, l?{ 32, 22, 10, 19, 32, 50, 14, 24; 62 ‘ ‘

. ‘ Tt , o
: Forecast usage: 30 : CE : : -

k4

4
|
|
) 4 |
Totgl usage: 336 = _ S . ' . :
|



A
B

h Several addltlonal eXamples of parts behav:l.our were taken
" and their Stability Ratios were calculated. From these results,
" . low, moderate, and hn.gh stability can be defmed as follows:

" similarly the ‘absoluty

-127- - o (
[} ‘. ’ ' b' , ) \j
. For n:on‘;h’.#l: _ [Actual Gonéumbtion-,l“orecast] = {28-30]
4 ‘ . ' = 2 (Made
. Positive)

‘deviations for all. twelve months are:

2,6, 11,2, 8, 20,/ 11, 2, 20, 16, 6, 32 for a total of: 136

. - . . |
'I'herefore, StabiYity Ratio = 136 = 0.405 ° T | '7- v
336 S \

. 3
L

low stability: Stabiliﬁy Patio > 1

modbrate stability: * 0.5€ Stability Ratio & 1 ,

high-stability: =~ O % Stability Ratioc < 0.5
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The five“gew order“policyvcategéries'are defippd as follows: '
Catégorieé 1, 2 & 3:+ .The order point will be calculated :
. « . and automatically revised by a’ com- ‘
' ) - o puter forecast program with- gach . - s J

' ‘ category having. its own saf'eatyafac.tor !
to provide different degrees of safe-
‘fy against stockouts. b
' . ‘ C ‘ The—samé‘exponeﬁtial émoothing for-, R
' S mula described .in Chapter I, Section ‘
. - 5 would be used except the safety  . ;
factor would change.

. 0
- 1

[N

Qateéﬁ;y 1: . Safety factor = 2.0 to provide a high
‘ . . : ' customer service level (98%).

;o . ) ¢

Safety factor = 1.0 to provide a moder-
J

ate customer service .level (84%).

7-¥the 3:, + . safety factor = 0.8 to provide a low ‘ '
}//”’%9f?,~ e - customef service level (79%). o /ZZEQD

Categﬁfy 4: . ' ~ Will employ a sinmle linear formula: ;
Co X .. Order = (Lead Time (wks) X Annual) X 1.5 . -
. , " Point ' {( 52 R .. Usage ) -
~ ) - T -

H

-y ., s « M B
{ ‘ ’ : ' s '
: . S _ .

s * i} .
s romroran b ey e et Fe b barov e o e et e
.




dince demand is no} linear, 1.5 re-
presents an arbitrary safety stock -

factor- - K hEY
. . - . . N 1
—

The order p01nt w;§1 be rounded up to
- the next whole number. CoL

-~

.
3

o s S In this case, order pdlnt changes
. o A ' . would Be proposed by the computer but W& . . -
L e T ' . - not changed without managenent.appro-' ‘,/’, .
. . - . . - val., ° . - ' .
- “ . S : et o

v . . t
4 2 .0 . - - . o O

L This cateaory W111 be employed for items -

- ' . ) whose usage 1s "too low for categariegs ° . - .
) - Cd ' L s
) L " 1 to 3 and whose unit cost is low to - ‘

‘ ' ) A moderate. Stablllty is not cons;defed

o

- , in this casq. . I “Vi
, ‘ ° - | 5

. ’ - . N Y - » .
Category 5: ‘ Is assigned to items with low usage . ,
o ' and high unit cost. Order points‘ '
s . in .this category are set manually '

N Su b i St o



is assigned to.each part.

;.}‘ All parts Selected for categorf
an addatldnal usage check as sholn in Flguré IIt-2,

.. . v
y LA - . w ] - N

’

. The purpose of this step is to move, 1teQ§ into cateqory 4 if .

}‘ thelr Usage ‘is’ trendlng,upwaqg so that the order poxnt may

Y
,_,,,he~IEXL§EQ§\fOI a>possible 1ncreas Slnularly, parts ag-
nééqg downward shodfd be
a N . . -

n

, * “signed to cate\bry 4 wnuch are tre
_moved to category 5.,




&

'FORECAST CATEGO

Q

47

Cwm
RY BASED' ON ANNUAL USAGE, RE-ORDER COST, AND-

staBILITY/ . . . . .
. ‘ e
. 4 . ! et é' L4
‘ ANNU ) RE-ORDER S FORECAST'
‘USAG ‘ COST ,  STABILITY CATEGORY
. o : )
. hd -4
> | Low . HIGH * - : . - 5
| Lgw "1, MODERATE K - 4 \P.
. ) ‘ ' . ‘N
~_- { MODERATE * MODERATE, HIGH. | LOW ' /\ '3
. . - ’ }/ ) 1 LF
HIGH - - > HIGH ~ . LOW |, | 3 .
N L - ' - . “ ‘ -
", " -| MODERATE MFD&R@E, HIG{; | MODERATE, EIGH 2
1 'HIGH/ HIGH e .MODERATE, HIGH 2 )
' b 94 . s . :
. | HIGH ° MODERATE - 25 7]
. i - , .
4 :
‘ MODERATE - LOW
HIGH ° . Low
i - ’
:‘ﬁ' ”
FIGURE III-1
- , a
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R 3 N\ ! , '
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MOVEMENT BETWEEN CATEGORY 4 AND -€ATEGORY 5 BASED.ON USAGE

. & N i
. ‘ T
: \<;\; . ~ < ' 1
2 M T ‘
.| DOES PART HAVE ANY USAGE IN " YES YES NO
THE LAST NINE MONTHS? . '
- ’ ) :
|'DOES PART HAVE USAGE IN 4 OF NO YES~ - .
THE LAST 6 MONTHS? |
%’;& *f .
IF IN CATEGORY 4, MOVE TO X . x|
- y
. - ‘
IF IN CATEGORY 5, MOVE TO 4. \\~i
»“‘ -
- ‘ ‘ y FIGURE III-2 y ‘\\
< ' .
¢ _‘ —
' [
! A Y
’x\.“ Ve ‘ ‘: )
’ "b L . 'a : ' -
)’6 t - ’
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III-4 MATERIAL REQUIREMENTS PLANNING (MRP)

f o .

[ =

v

Durlng the author s three year tenure of enhanc1ng Ehe a
order point 1nventory control reports 1nto a workable,."
o meaningful system, other departments at Allis-Chalmers L
had embarked on' computerized systems as well.' Purchasing,
Scheduling and Process Planning had either purchased B

L,Jv.' o . software or had developed "in house" systehs,to aid their - .
' . * various functions. ’ . y . . .
‘The nexhigtep,is to fully integrate these separate systems . .: ..

‘using data now available. As this repreeented a.formidable
. task for our Data Processing Department, tenders were ’
| S " issued this year for a software package whieh would handle
all the fileé, and link them into a sophisticated manu- “ e

’

factuijng control system.
!

.
*

Material Reéuirement Planning, commonly called MRP, was
recently chosen as it offered several solutions to pro-
blems inherent in using order points in a manufacturing .
) 4 - :© ,
A ™

-~ ) .

R The problem of handllng dependent and 1ndependent deman

)
-

-environment.

N ' o had becorie obvious when the "Inventory Summary for Assém--
| bly of Pumps™ Report was first implemented. With some
twenty finished'components requifed.for a standérd pump’
assembly, and a service level of B84% on each part, the

mathematlcal probability’ of achiev1ng matched ‘sets of com- .
»

ponents for assembly purposes: was almost nil. =

Y PR . s
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! ’,

Although the "an%ptory Summary" was succeséfuI&dn hiéh;
lighting shortages before they reached critical propor- e
tions, it was not dynamic_enough to highlight thqose or- ' .
ders which should havel been deferred.. Henge we found that \® !
production of pump assemblies increased but that inventor-
ies of raw material also rose bec§uée priority orders iden-
tified in the summary took precedende. . , - s,
Those familiar with MRP know that it is a priority plan-

ning system constantly rev1sxng requirement dates to match

.constralnts such as materlal delivery and capacity. Tiqe

pha51ng "dependent" demand and inserting forecasted :Qfde-
pendent" demand should achleve desirable inventory levels.
S 1 Co

\8’_ N - & ..
Like the Kardex Systefm, the Order Poimt System discussed-
in this study has sdgrved its users well, The author be- '
lieves that the repbrts compris%ng this study offer guid-
ance to other fi who' may be contemplating installing or
enhancing an Ord oint Inventory Control System,




IV < CONCLUSION

- - Enhanc1ng any system should be a continuous re5pen51bllity

to keep pace w1th changlng needs. The pressures to modernize
business procedures are ev1dent w1th the fast, efficient
o

i R . . application of computer: systems.

' ’ ' . , .
. ! ~ . v 7 |
+ Equipped with thls purpose, the author r§v1ted -the part;c1pa- L %
tion of hlS staff\to/adentlfy problems and dlscuss solutlons ’ |

v

- . “to upgrade the subject inventory control system. N
' . -

’

-  Previously, the transition from Kardex to a basic computerized :
order -point system Qad been completed It became the author!s !

- role as user of the system, to lead the Company throth chan-

ges Whlch resulted in an expanded and comprehensive system
t . ! R
as outlined in this report. ° . .

N 1

< Ss

. ‘The current plan to implement a Materlal Requlrements Planning
Eog S System is further lndlcatlve of the- role played by Management ] %
in today's business. '

A ]

3 ‘ . !
User supggrt and participation mustAbe,present to ensure that :
' proposed system changes meet expectations.

~ 1
. » . ‘"

2 comprehensive system's policy is afso mandatory to ensure
1\ - the necessary dlsc1plr§es are present,,part;cularly durlng ‘ y

’

staff change-overs. _ . .

B - ’ ) ' .
/ ‘ Recognlzrng the objectlves and, llmltatlons of "the system is
'( o also important, .not only. to the staff, but to Management as ~
well,

this report delt with the dally'functlon of the 1nventory con-.

n this regard7 many of the enhancements outllned in —

’ Lo N
| .
. ' trol taff While this improved staff resource utilization,

| T ie g

‘not provide a cure for all.delayed shipments or unsold
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- . " The limitation of order point control in -4 manufacturing
.environment is now clear with the advent of Material .
. . Requiremehts Planning. - o ’ '
! ’ . ' ! An ' b ' - .
“\\\ .. Understanding the content of this study will assist the
. " .7 . _readet in assessing his inventory control needs. More im-
) portantly, it provides valuable assistance durind implemen=-
.-..  tation. - - “ S 3 .
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— : , © AXPPENDIX A

) ! B ' '

N. Major swstem improvements in chronological order:

. 14 k4 -
. - SN 5

1, Addition of a Usage Report providing current last 12 months
o , = 2 : '
] ™ usage by month. (Page 78-86).
b " L .

2. - Combination of Inventory Stock Status with the original-
¢ ) ) Custcomer/Shop Order Reéort. (Page 43, para. I=6.2.3;

~ Page 54, Page 62-63). -

3. .Complete revision of the Shop Order Approval Card and the 'q
system of approval. (Page 43, para.~I-6.2.4; Page 59-61).

4. Re-organi zing the existing inventory "partﬁcodes" to restrict
automatic adjustment of order points to parts whose.usage b
behaviour could be properly handled by exponent1al smoothlng

- ‘ (Page 47, para. I-6.5; Page 64-68). 5

o .

-~

| ‘ 5. - Replacement of the Requisition Run with an order indicator’
\ system employing an asterisk (*) on the Stock Status.
. (Page 45, para. 'I-6.3; Page 56-58, para. II-2.2.3 (vi)). .

6. Addltlon of an Mnnual Physical Inventorv report package
llnked to the existing .Inventory Stock Status-and Parts
File Listing. (Page B7-89).~ '
.—4“ ’ ' R ¥
« 7. Addition. of various ana1y51s reports, ABC Report, Surplus
Reportl Obsolete Report Lagiing Unit Costs, Critical Parts
Report, “ana Inventory Summary for Asseﬁbly of Pumps.,
(Page 90-118). : * , PR

oY
.

Addltlon of New Year to Date Closed Customer/shop Or@ers - |

& 8.
' Report providing cumulative closed order 1nformatron be-
tween annual physical inventory counts. K(Page 69+71) .

‘. ot i - "@

9. - 'Addit;bn of a Calculated Economic Order Quantlty R5port.
' (Page 72-77) ; , : .
. é’}' . - ’ ' L [ ‘# ‘




- L APPENDIX B .

.ORIGINAL SYSTEM REPORT BLOCK DIAGRAM

3

- PARTS FILE INVENTORY FILE|
DATA INPUT DATA INPUT
PARTS FILE |, . - : INVENTORY FILE )
MEINTENANGE , — 1 : MAINTENANCE
ERROR LIST e UPDATE UPDATE INVENTORY + F*ERROR LIST
\PARTS FILE OPEN ORDER FILE i . |
PARTS UPDATE - _ - INVENTORY UPDATE
ERROR REPORTS , g ; . ERROR REPORTS
. : . &
‘ ] PARTS FILE |, OPEN CUSTOMER/ W /
SHOP ORDERS - -
i # ‘
| , g
o ' i - -
| . - .o ' INVENTORY
| . - STOCK STATUS | | S
- - | j—
B : _ o REQUISITION { INVENTORY ;
’ ' \“\ o - RUN . FORECAST '

. B . ' v, Al . ~

£
<




APPENDIX C

CURRENT SYSTEM REPORT BLOCK DIAGRAM

w/

*

PARTS FILE /&NVENTORY FILE
. DATA INPUT DATA INPUT
PARTS FILE S INVENTORY FILE
MAINTENANCE MAINTENANCE -
ERROR LIST' H, UPDATE - UPDATE INVENTORY + ERROR LIST
. PARTS - FILE .| OPEN ORDER FILE :
PARTS UPDATE = INVENTORY UPDATE
ERROR REPORTS i ERROR REPORES v
" _PARTS FILE INVENTORY STOCK
STATUS WITH ORDER
PEGGING ’
ANALiSIS REPORTS
ABC
INVENTORY CALCULATED YEAR .TO DATE
|~ | ANALYSIS ECONOMIC .CLOSED CUSTOMER/
v ‘ _ ORDER SHOP QRDERS
' SURPLUS QUANTITY : :
. STOCK
ANALYSIS
OBSOLETE ° *USAGE ! . PHYSICAL
STOCK . . " REPORT - INVENTORY
ANALYSIS AUDIT
LACKING #
‘UNIT .
+| COSTS INVENTORY FORECAST. -
: ITEMS WITH NEW _
CRITICAL ORDER POINT °*
PARTS
'| REPORT ‘
INVENTORY .
SUMMARY FOR »
ASSEMBLY ' -
OF PUMPS

o W S Y b i o

R et S

a ¥ . —



' -140-

N - ' s
- APPENDIX D g . -
" ‘COMPUTER SYSTEM .OPERATIONAL STRUCTURE
“p .
. o , = [ INVENTORY , . :
- . | cofNTROL i S
DEPARTMENT- S
o L INPUT .
. . | FORMS S -
. : : DATA .
' PROCESSING l
. \ DEPARTMENT
INVENTORY | [ DATA .
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