peth method [ut w PEST ’

“Thus @%@m‘{’w(wm is Fow Wal ker, _:Z;tl'r‘ocluc,‘l’(m

"‘;‘o M&\Wméca PVW%MMM /&Ww albfe'u« B _
—H/LQ Sorrelle E;\mmemm ond™ Qaevme, Lcémn;) ‘

) /( \/M&L-Hm (s d@gcwélecl A JummcLe /See

| 61/[(049%33
hil / mmm ‘ af Dmb P?‘o gecf |
wm;s'fwm oL & G£ aof»rw-kes ~lov -%5#5)

"”’EML( Mﬁvﬁv IM$ Zevo &v_ wieve ch@m

Dfefwwsdeg WL\ALL\ Me &LLW achvibes

Yhat must be wmsa@%’ed Lost bofove

*HM/ Q!Vetft &c:x‘wriv ccm bemm

-’*Eacb. achwh/ has a duracfvm

1 "’AC*{’IVFHQS W&m/ be dow I ;Oa.ymw/(@{

/te,s,‘wm(-iwa{csaf) a5 {m &"f’ MLL&P

15 Weregwg#@ A M“’S&M

: &uzdﬂms

—_— Mmmwm %w-f'o éompd—zem aff w%e ;ovmecé? |

— WLWJ/\ Qe wi’zes are st% O/uuaf "1”0 m@w%w
project omMplefhow? e

— Feyibil

s any, " wmpe:@-.m % PTG




boduchen of g4 ngw dewf

""" , B NP £ l-
o ez uonee

Weveﬁmsd?s

F‘}ﬂ"s; o

C« ?@5@% m@kure

D Rbdz(ce PM}DQ

E. ngev PD"”M&, | waavket

F., Test W%ﬁ/ﬁe

Tevele lop picng shedeay | D E

o | |
N W s il gﬂ

G.
:’H[ Dev@’&rﬁ pvbduéizw

Wrie wpleswentehon plin  FGH

_U,
Eh

o s%»ep Do /m lael) & CY m,%,

— NOG@S / va»%ces> remw ‘Dm ke W e

e,

— AW‘WS /thzz.g> fepreS@Vd‘ ﬂc“l”lv{“‘leﬁ dxfrd

wecedemca b&ﬁuém ~fwo per

s \Du,mmvﬁ édé{éﬁ do not VQOVE’W -

aeh w&@ﬁ — W/ e Used 4@
6{/(-%\/&& .Prec:«edemoa m’tltf

Drawn ag gashed  owrows,




}—An achvmk, wrFLL no DVEVeqwsrf“ves gﬁwu (d Dmrct“

mdwwd —ﬁam % pm(edc s’cafb nodz )

/Lm ac{'»vr‘y WrHA. é)(ac:h/ 07/1.@, :mme&a:‘f'e pm%qw&*e \

~ @W@w 5#‘@ s

; » -
RN Y5 N
o ~ : i e
S bl
> %@
3
&

wfwL oy

S ?@K&”V@iwsnLes eml mdes

—b r('S start

] r*A*(* ne. e/nd %e SLWw & 3'0\6?(6—»%@&’—?—

arevuq e mtem oL Hhe project.

g %re are %Vem/ achivrky, émd dezs %a:t

Cave sinks. ( no . cuehaeng eciqeﬂ t/MaJce 4. new

node representing Fhe” end of tho prject and

< o all of e “ginke -+z> -%s @e/zd dee it
dwvwv eciaes -




CPM Vldwc'v}(. —eav __!Pfevzws EX M Ele

——Nodes_ave_mubssed 0, 1,2, in e ovder

Weve d\fﬁ,wb’k Node O Yepresents Hie|

';béq’mmm &f Jhe Dm&ed:" and Vode 12,

Vépr@sem Hie end?

- Edaes / mes) rep resewhm_q ackvibies are [|abeled

with He ackviby leter and Hhe duwahion of

~er dc?hv;wtv Te eclqe 419 veprosewds

v. MV“"VA Md WLQMS M%DO‘M}F o ~hi

C L

")

V@%&ewlfec( by nede 1 cavnot accw o liev ‘%M

4 Wm'm%l«s alder Hre xomuo& i ~Hne reovesw-#ed

by

VledeO éo%m(:‘ ﬂcﬁv&vA con %ec(am;nbe:h

edin.

.,—“Dmmv edqes are Ovawn as cfasixe,cf orows. [hey

;us*’r m@m—ce, Dveced@mce,. 2)-— - > weans H

it

e pom:{' in Fme mgvesm-#ed bv nede 5 cannetr

QLAY b&care Fhe }{?ma* A *i’*ama Tepreszw%ﬁd bvy

viede 2.

o g i o ey e a5 by

) ,d(;‘)'wrhes | vnﬁ dw‘a:Hm




(De'@/( ";;ravnoc(z MﬂaCP/\/(Mdmvlc

baw @ nod:z represenfs a DDWf' M'hmé )

,-—m@ frest Fine m@%maﬁ e e

-fufSE’ +twme ot W‘MCL\. a{“ t$ DOSS\!@[ for

—H«z nede <o occur ovviect  beans

ok e O gud all preée,denc;.e covchoinds

M $0c4~zs-¢x éd

-_m /&+e$+ “TM Oﬁ M VLOdQ €$ %

last HFme ot wlide -er wnode may Occuur

WrH/\aw& d@lw-fwxg He everall proj ct
eﬁm bevamd ré:s w&es% %m@

' mc@ 1S ~H«e d«%mce

T P “wrh/ m a CPM mdm:vk

#@ éwr(«esE Fe m@ it sw‘w*(’ Wnde

mus % dumehm @$ % _&Hw%

Mleﬁ '}“WQ :‘ !dum:hm le—es-} ‘\LUM& .

| of starb viode of end Viod—e

Float !%‘H’U’ MM e@ wzqq-e ey W\"rc’«Q ‘hme window
oavlgle o Hhe achvrh, =




S omne Whose

(Deg/( //4 C’,rr‘wca( a(:hv:

zS ZeNO .

[

'—-u:f A crrhca/ ac:fwi;{f. s d@(cu./

*Hw Whole pmzec:’r \m(! be de«wed

(l)eﬂﬂ ' /4 Crﬁﬁmf Dﬂ:ﬂ\, s a ﬁaﬁ% W

E stort o€ He proect <o s comp!

@&”2»‘15&?{‘7&@ evz‘hve_ o avreReal achvike

ih

Qudes ‘)Q@f com (,&mq W’(@Q{' %ws /a:‘es-} %ws g

oots

——a

1. l:mL mpw&g ear’(€s+ Fies bv C{qu 'FOQWA’R‘D "

Hine

"H’\thal'\ “H/‘-& CPM wetwerke. . W éaflte_?"’ Fine ol

ode ~O /gbrf A pm;ec@ s O. o cawp

+hel

 larliest *f-we o2 an, other vode.

_+ Tor_each NCOMING edae (including duusumy .

ADD the earliest +ine o€ +Hhe gdge’s ctart

-
1
g\l

Plus +La dwa-hm of the achvrk/ /% dumé‘

3

£ a iy ede?e s zevp)

721& -Hte MAX MOM_ of all Hese cums.

Z Then c@mpwfe [ahd Fimeg b\/ ﬁmm BACKWARD ;

IVL -Hwna

Houah he CPM notwerk. The latest fime oF %

last-

node (project cﬁmpe-ﬁm\) ic Hs earliest Fe. To co

Fhe ldest Hme o oy other vode:

o Jr-vv cach OUTGOING que (Molucf«uq d«xmmv ed

;eg),

SUBTRACT the duredion of Jhe adwrh/ Browy -ﬂta

atest Fime of +he edﬁes end node,

. ﬁlﬁe *H/Le M”\l MUM -H/LQSe d«@e«emces




8 June

| Earliest e, lotest Fimes, floaks, ete. —@

13, Aler carliest Fimes aund lptest divmes have

been éompuded £ all nedes, Lowpute Fhe

@aaﬁc’ of ead« amvﬂm/ as

(Hz3e2y — D — (et

Notes:

| —The |stest e @‘? node O siwu!é a/wmfs

be O. T¥ you 4o $orward WR%{%

nehworle. Ca(w(a&-zm eorliest %mag and

‘H«M Jo backward ~ caleuledivg  latest “nes,

and vmqeksame%m oHer than O B

%f&e&%w;#m&zQ FHhen \you wmade

o WMSTC(JL& Some wkeve

— Ownee you have caleulated foafs H 1S

easy, +5 idewbib, crthcal achuihes as

 Hidee with Llolt zevo.

E“W@m will lwavg be ot [east &

e @W’Pﬂ Q@f

YDCtH'L {+Ma Mav b@ Mere m3

. oand every wg—ém dc;:f’w\fr}-y e a pwt“

of ot ldast owe erbieal path.




8 Jume
EM&erf ~Hmes) (w(—es'( 'Hmzs, -76/047('3: Elee.

Earliect e a‘
lasf .uode is #w_
Lol
e
3 1.4 I
s S—
: > O %3 O
/
&
b pg 12)
ez,
13
% Earliest Fimes % Latest times v Floats
(writen above nodes) (writlen, belsus nodss ) (writtew. belny
‘@MPW‘e 3oh43 FORWARD —» 'CWF“'@ 30Mﬂ BACKWARD acf—ivi-l-ieg>
—_

Ch-"lca., activikies: A, D, F. I GLGudis Jumwy eclse frow
Mode 7 4o node 1)

These fowr achivibes wust be shrded Sounil
e “heir PVEre?u[s Hes are ‘ﬁm S Aecl, aud v

Completion  must pot be Cle(ayec(, ov else he
Camplwh‘m oA He whole ij'ecf will be de{ayed .



| j“imsa +Ws

O T s poss<b e do svéec/ 4p e

COWP[ Lon. of ' an ac*ﬁvn‘y bv devetiug

addikional  resouces - /64\ overti

/a_L,a.%, 2ddiioval Ww @XW shipping

l l

— ] -%g Werf we il ad( dhe nam—swec?——up

_dwaten 6f an achvity fhe usual diwe.

- 'TPLe cycxsk “hme, s e abs:: w%e Mirimun

lme,d reswoes Were, avculable

Ve Vual W\ake % Swp HQ,M assumption
"H/\ s 605%5 a}e {(meaf“ (e,
| #Fne cost 04) soeme up Hhe é@leefhm
o aa’nvrh, bv I< %m@ Mr&s.
: Addmom' ﬁues%@ws wa
 —Given ¢ &L dmci e new meec:% GO‘WD(Q:‘}L?@“VR
~ what i e least expmgwe wey o -
- Shovten -Hte poject ~fo_wieet Hhd deaclive’”

= énvem o budaet of resoures

can_ be

 used o spee,&? up_ackyrhes, Whot 3o the

Shordect pm[ed' aomp lehien e achievable ¢




L QXM@ éuppose Yot come et Fhe achvibes
e pvecé&mq example can !.ae Sped up:
A 4 = 42 &k o‘
C A 2 —
E B,C 2 — B
F D 2 2 4 2oo0
= A ¢ 2 % Hooo
T wed _f —
WM OLWEWMQ CPM MM&. v a
‘Dmb e [«ke\JMs i helpfu Lmve
all of inferwakien  n M olvamm
OMW&H“FDCLOMS‘“LOW‘&Q%Q
dum%wé ac;w‘-r vrhgs o can be $::>2::§ uo
as WL“‘“QMV&.! sy €. Q "Hft& MHW 0‘#’ achih, A
is vew & Value u He interval T2 '+'7 !

The speedup tosts (an also be ncluded in
Hhre edae labels. 20 unpw He armw -@w

cf-fw;-F}, "4 wuql«:ﬁ' /oek ke

® A zm' #%ooo%cj

L abels +W achvibies Fhat camot be Sped >
| (C EG m«cl .l.> We%smmeds be%ve




B June.

| New lubeling o8 CPM nebworke. with

Crash  —+Hwez and Sp%du\{b ¢osts -

H: [2) L!L] $¥OOO

>0

o) N\

.. ﬁ\ \
—

~

X

S h
\C,_Nztz,zl #3000 @ _ m

N




Bdwe

—H@ M

e uhich % t/wcie mm /zzemw

7%2% \/ay*mble.s We '

e )W&+M vd}:ab(es ome ‘ﬂ%f‘eﬂch achvrty,

“Hhat can be sped %Q, Md«ca:km e

chosen  durachion of »lﬂ;:f“ QC,‘(“‘1\/:+V

AC“”‘!VF"'\QS Ao M@‘f“ be = U\P d@

| VLU(T Med &w&wﬁ V(Ju"mé/é$ because

em‘"“p le dwdmw%mw

need Majﬁw vaviables fov

/,gchwhes c EG, T, becw«fse foair




C@MS‘?‘W nzfs

/\)@‘ﬁuark constreands: Efovee pre cetbuce

ound d@zra;m veoud wemwés exDrengcl I

CPM nehwerlk. . E:Lfvew LP % a cnvev

Dvoect VVWS% welude’ dhese  conghiits

V‘eﬁ’wd Q§§ Oﬁf '{’L‘-e 7“@5“{7@’?& bﬁ“’(g ﬁgé@d*
E :‘ ree "fL/DeS aﬁg MZ"W&V‘IC C&MS')’%&A&@R |

o Sequmc.e wns‘('rwnig Ome; ~«w eackh.

6('1“1 v: 64'?81"6& :L\Q VEQWVW T

"LL‘? afeme i~ e
ﬂC’hvr‘(’v

| “""T';r -h/zz examp

'"t ‘{: d z@v Ac:’—wr{v A_(
+, =+, .uJA [ B

.ﬁ FSEN > [ Cs mmmmm’}
1',—,1 vtg sed,\ r-rz’w D1 ,

i tm-sd: rﬁw 1:"7

- T-Qw .L'l




g Juwe |

cwmj%W“ —®@

Ne”lwm’z- Camsfrmwfs émfu‘muzcl

dummv edea 7% Wi 4

Enfpvee *H\e DW@ V@WWS

_represputed: bv e dcw«ww e,da,zs

/%u can Hunk of Hhrese 4s seqwnce |

do—ns-}mmis -,@.« ac:hv'-lves W\/u/«q Cowsfa)d'

e Dwa:'hm | Caﬂ;s'terwig /4 i 'pmf each

dMV‘&"‘\M \/&U/\la.b : EW%’V‘(_@ -H/Le VZQWV‘M

- 'y OMA ‘H"e MSua %wce

| ”‘% -Hfuz exathpf

A

Npse 15 Admltv 2'4’ dA < L/— | 2L Zé dF

o

N W

4:!\3
N
t?'c )
IN
(R




OHar  tonstvainds  ave S;aecvﬁc..,% e

OmHm b@nm aslcec!

0

O, cu« @@resssm -Fuv Fhe 4 jpeed«
cost s, edhor as the obaedwe,

:Zﬂzc—hw”& "a,s ‘Dar'l"' a=€ @ ms'fvwwf

*—*“Féw ~Haz m;:;fse; gveed«M wp

aCHW‘h/A o s L(Sbta, e@
"~ msldhs o Jhe dhuactin e

S S s —dy totht ot a

cost of #4000  per ww,i« co +he

| sgge tost 4 ackviby A 45

OO("/ —d ) L:lcevwese/‘!%w

A
»

aJrku ach Vrhes

§o +Hhe -}

a Y+ 5000(2 —)

+ %m/%\ + 3000 (3-d=)

=+ 4’00 ("‘,‘ du.)

LPs *h» aunswer quzyhm«s a.bow(' ~H;Le gxomple:

| east expensive way o s ¥ rowilefon 2
veduce ;bre”keff e'ﬁmt _ ai vm Pm‘lfc(faef g‘}om::
| Vvun [fotel SPeedup cosf] | M n '617_ [pmied' completion Fime|

Ctp =11 [edic] | St, [l spebpeat]<

%000

[an etwork coustrainds] | [all network. constral "«*S-] |

All vosiables nowegabive. | AN variobles nowgative.




