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6.5 Calculating

At dolel st AFE Azdl WE o8 B/ A1 A AT Aol WA
Hw elate] A" 4 glvh. #4 FAFe L Built-in operationo] v} Zmzale] Ao
Al

c AL FA, RS TR 4 ek AR A A% 45
AR

2 AEsr] A A1AY AR R 2l e, ZE qakd] glelA
245 F MY 1Y Ass 2eEA HAreh shde] of(one quantity)L B F7]

o] Ao 9, -2 )k Registere] QA H v} System/3604] 4 & oF% ke
Registere]] 9lA] =t

91418 3 Factorg Registere] $13]4]7] Aoz AAd 4 glon, FAdd
o] 48] Factor} 13tel] Zjhs]e] g7 B2 Asls ARe] 3tvh. WA
Address part= s Factor?] 719 %42 =& gr}. Register: Operationd] 23]
A Hrk ow AFe glAA, T A o]AFe] Registersl ol4ake] o] gl o]
23 AL, WAL 442 Register: AR A vt :

Factor 9] #h}7} Accumulatort} th& @%b Registers] & a7 912844 4
W, AFAAe] 4k 1 Operation part7b 318 o4& =4 8kaL Operandsl &4
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AT 5 A7 Factord] FHA AE0T. e Registero) L ¥hE ke
71e} AR o], o] ¥%F oL FlARA AH AT AEFdch

A3-E ojwl Record?] Field2A rldadde] %A < grh. Fielde Quantity,
Amount, Name, Identify 58 Z A5l $18 Fxlv) 2o zed szl wdo]dl

om AAA Ad] FE FAE Fele] Al d B Factor e Lol
4 9vh &, & Factor¥ Registerel] $12% 4 glx, Faiad + glor, = %
Me] B2 Factory 2 Asfe] HalAAL, =x 2 As2dd welxsE 9ok
YA E Fo A" 5 gon, ot 249 v 24% o] A(quotient)&

Pcal
AgRd A<D + g5k 32 A5k ol AdE A%E 4 glok

o

i

SEL

dE Eo, Employee hours workedE Zti 9l= ¥ Fields} Register ol 2%
gon, AEE] fstk Ak FRE FElA F2E T8+ Aok

e
A }_1#.-?—151:_’: YA E Foll Pay recordd] WA= gl AT AA 2 FA
£ w7l ke esd 5 ek

Total regular earning-2-
glef o] wlge A zke]
Total gross pays Fld] ad4ks]e] WA=k A5 dA4rd Gross payg: AM43he
24 A=l BE Payroll vlolelE 80| A4d FAE G2 Eopal
oh Al Fe FAleh FAAS F2+ Asle)l Net paye A+ Pay recordd] =5 A7
ek

Register W] &9 Shiftings} Wh&3 22 da Z
71 918 F Ak ol8g 2o mA 10A54AE Asz, &89 MAE
Direction& 758l e] FolA A =}

BE AL 722 2=l Registere] ¢l Factor?] w54 F3 (algebraic

sign) & Al4bel]l Yolok g} Astxow AFe A28l A3 Factord] #3%
Asls] f3 ofd AeE ZFa vk

ukek, Record7} Fixed word?] wlolel 2 A= o] 9le}w, Word¢ 3 Position
£ Sign position® 2 AP, =FH o2 I Wordd] Fubsivh. Register 4]
719 49 543 $3 Positiono] v} 2w wjoA o] 42 <+ 9l& Sign indica-
torZ ZakelAl =k, olglgl wylew A Vsl 7 Astel A o4k o
AAR e e B8 /1R S dakdl gelA gy & (rule of algebra)

& wErh
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[e]
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Word®] 271, o, 3p& 44 533 A28¢ A wir} Factord] $15] 4
3, A 27 58 A 94T THL dnpt Azdd vl wlgch
Z3}7F Register?] €38 238 A2 dEFdE: RE A6, Zaadu:
29 dole7b BEAQ AAE AENEE Tk b, Tl FAS] S84
ol AEE AFAAk 3k Scaling?] v}E 23e o}F zmAY 2 49l Bt
Ao A JEF 67 A8 432 F vk X gl g A 4L 4

s AAE AFE L 2E o] FAL f8 49 548 234 238} (floating-

oz

point operation E-3).

RE AFE AzudA Qe JEH v obF 2 Fxo vEgr TIH
L P R A P 271 Adke] AAAcw S Fd sIA-ACd A=A
Document®] o]

24 ek, 1

1 =

A4 Srst dgHolvh oflwl W Al A8 AAE A 43 Record-handlings
.
=

6.6 Logical Operation

WA Zza9 AFE7 2 A8 dEed HEs A F 7 FY kA

g o2 AAsch e el ¥R E dFHe 71y

Aol A} B Instruction operand7} 4] 77k thgo] o= Heo]E x| A=
+ 2

. mkek, "§9§°%7]- =] Fixed pattern°ﬂ A A2 wel e w, =rae

&>

fo =, e
2,

Zt

(Fig. 6-91¢]|4 Block diagrame 2 A%=l Z2aulg AAd vz} oleid
o wbA g H3es TE A4y 98 Adzich 28y Ag WYz
of Zto 24 LoopaA & m=zadlg wisle] ojul 49 dlae=x A3
ek oleldt BAom thE Bl g FHlz HEoF sV fd FoiAl
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{ Start )

[ Read
Recerd

[

Compute
At+Be=T

Record

Fig. 69, Program flowchart A+B=T
(Fig. 6-10). dxh, o] =2ade] Aat=m o o4 AT dzexst ¢ w7
A ZFo]l ALAr. =29 Loope dubdels o/AXA ez A &

{ Start )

%

Read
Record

Compute
A+B=T

Loop

fer to Be-
inning

Fig. 6-10. Program loop

g Edl, AFEE ALHE A A7 vheh TS A48 8 AA" 2 g
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om, TH gol &4k S ol B4Rz sHIE AAD + drkFig 6-1D).

Notify
Operator

A4 1034 10] #ASE Wl 9l3, Loopzh o] Foid wi wiel 10014 1§ wivix
Foo108 o] 108 2k 9wl A 022 AYA g Zolvh
Transferv} Branchz} %ej] = LoopZ Zylth.

%7 %¢] Transferr} Branch operation2 Z2I#le] FAado7vh 4Bz ¥
oA Held 549 549 Subroutined WA A7) 84 A=l o] Subrou-
tine ol F 3 ok A o] Al EE L wle] A=l

Subroutine?] s}l dAA 4 olE A0 ulvlE HolZa e oAV S E
T Hlaexs A Ak Aolvh A wlaesst T4 ME AR Fol I
Ak whd e AoR JdEH I wx /e AsbErk wkek, Indicatoryb A=A
o AFeE Errord 327 $13 A 2EA 8o} Subroutines] o 7FE%E
A=l ol8lg FZ(the reading only)& $18 ==z1% Logict (Fig. 6-1370]
A wedFr), wl5g LoopE A4l Writingg #3) Egh=lv)

N
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Sot Counter
“to 10

Subtract“1”
from
counter

0 - @ Not 0

Fig. 6-12. Record count conditional transfer

Oparator
intervention

Reading error7t A5 4§ o) Branch7} Error subroutineg 43l &lc}, Counter
= v 4ok AERSE SE A7 S8k 1002 B AlgArt. bol=k
Error $] 2 Backspaceslt=, SFul#l ¢17] W# st FolArh o2 AxbE o] 2%
o] B E 2AS e A=l wkeF 2% okl Transfer: Main program
ol Al Eotew, AlelA Aol AL )

akek, Erroryt A <5 wl, Counter2X-8] 1¢] w]==], Counter: 0o = FAFE o),
Error loop7h A Eel 9, FaA¢ vha 9719 247 Qa5 AA= 10
A Sk ge 5 ek wkek, Erroryd AAHA geow =zmoawle o

RoutineZ o] F= =, A7 A Error record® Aelr] $]8 25 A2 A s},
1

N

oAl 278 go]Eolx vhe #€Z e Agde). 22X ul, Hypertapes} 2400

series nine-track o] Zoll 4 FrlHql o] Fx Pl #Fx o= Single-track
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‘ Start ,

Read
Record

Chack
Record

Sat Error
Countar to
10
Compute \ .
‘ I

Write / Backzpocs Subtract 1 7
Record One Record

Error

from Ceunter

P
Log

=)

Fig. 6-13. Read error loop

errorg A3k, o]} o] hel we Ao ol el =z e
+ Ak 94, 98 Ale] AJxEls} Operating system(IBMo] FF3h:

programming system)-2 ] 2] 2ALE T35l 9] 8¢] Problem program®] 2 g
A& AstEE, ol BE Az Az A YdelA o]4d F gtk
=298 94 AAsk SobE £ JEF B0 A4 ke sidedd A
e ) Aok Bee dzess MdR + doh 49 PEe 2re
W dlzexz9 el we} wl L g}v}o] Master file(sl] &

i, T A 4P AT B Fud S5 Q7oA

o
i,

v

paca

+

°

i) L
NI

)

iy

k=3
Master stock 448} @l 5.9.=2] s} (data set)o] B4 A g o]&
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2% 4 Bl AWY TAL 57 TEEA sotzd] A=

2$2E Bt 2o

Fo 1 99(receipt)

9= 2 FH(order)

4 3 34 (withdrawal)

F9x 4 A Ev) £(adjustment plus)

F:o e 5 A A who]y] £ (adjustment minus)

7 ARE 2R el A W=, ZeEE o] dFUl o= Fiell S Y=
=2 AR ¢ 8k 24 ach(Fig. 6-14). Branch B3 ol Fd Availability &
A ALska 9 x]8E Master record® 2331t 548 =208 ARFLES &

AA =eh. 28R Master record?] ¢71¢ 2715 £AEAA VeldA gErh

‘ Transactions l

Analyze Code

? <§[L>
Receipt Orders 1 1 Withdrawal Adjust + Adijust -
~ On Order + On Order ~ Stock + Stock - Stock
+ Stock + Available - Available +Avgilable| | - Available
Y
Continue
Program

Fig. 6-14. Branching by code

6.7 Comparing

olr
i
tlo

™
2

8] 7} Program logic®] 71& ¢4 Adx 234 WE + 3+
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A dE AgE o4 B9l ol#ld A AFH 2EHA g F
L shsh ohe Aay 2t Aeske 2

A
B 7 YA STk vlmAgge] 2R F2 v A48 nlE AT A
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FAE e U9 o= 444 A% g €42 2449 F Yok o
B B, 242 0lA 97X Al AsA £A0A S2 97k 2 dl A A
THOE A 2L w0 R, £ 27 gblelA S & Ak A4
aglez, AFAAE o Sl 2AER A4 A £A 162+ 1698 =
=, Joneszhi o]Zo| Smithehe o] Bur} s$joleh /, @ % —sk & B4 Ex

44 zgHch dusbd 2E AFE delslE thE b (value)st WlRY F

9 & Valuezhs z7] v Fo]x). o] A& Collating sequence® ¢elx glrh

oA Aol st 4 AA, zrad A4, A4 EF 2 1% 99
9 Wzer AxAol ALk Wk BE shdo] o] FF Jdsk 2L £Ao]
1>

H, 3 dA@mexd oA FUd 99 i Haers FU3 4974 vak

Start
K
Read
Record [
Write Account No .,
Record fo
Register

ompare

with Previous
™ Record
Equal High i Low
Store Qut of
Compute Account Sequence
Number Routine
! A

Fig. 6-15. Sequence checking
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el Ael Al A AFE A S Ads g wHE 5 YA AET

T A o Fielde 28874 A4 285 We) R84 2, A andes
o] E#| Fielde] v]d}e] Ax] Fielde} vl @B Agarh(Al28 /36004 S5 field
= B4 dAzedl & Aola, thE A&addAE F719 A3 dd 9§ Aol
. vlad] Aste 2 A9 E AAstaxl Fo 235 & Indicator =& Trigger
o i wx WA, =E FI A4 2=

glek, Indicator7t #41-& @l Branch (transfer) ¥ #-2 7145 wlme] A3l
wlz} 227} A<= Subroutineo & &7A Hrl (Fig 6-15]% #7255 9

3] shdelA £A4 ARE A AFAHQ =2y 24 BErh shdd 9
B RE SR e=E A4 Akl A A oAE A4
48 49 A 948 AAERY daesst wbol 4AA HE £2EHA

"|.
el gl s glvh E4 99 g daezads 22E AAE
skl 2E2A] ] AR o]
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]
wkek shale] 4
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Brbe arh f’{."é}-g] ez ‘
iitg} zch mkek, olwl Belok dI et dAY Hl@eE Hrh AL ], o

2. QOut-of-sequence condition® 2 ¢l4l==], 7 = a9 HA 2L w7 ¢
%ﬂ Subroutine2. 2 %A Al 771 High comparison ¥ %7} d9-& =& =l

Zorol vmEelok At 2E8A e §28A 2.
6.8 Instruction Modification

A2 dr1A @]]3—;— o] @A Branchiu} Transfer W g/} AFel2 St F =227
W-g Hek Add A2F 21_523 SRt B Fysh AzEd F9ue Zero
balance, Error condition 5o 93] o]=] AER A9 #lay EE Indicator?]

B AE Asld] &3t

z2ad$ WASE e WS W3] A ¥
T2 Aolut B FA3Me Aotk dFE Bel ¥y #3L2 AHE ‘?‘ zlt -
Mol A F4 shig 747 A
T vk 2932e BHodd da AAAY AR 29039

of,
S,
—z
[i{n‘.
N
©
B
o
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o
5]
5
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o
]
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On Switch

Set Off
Switch
Off
Read /
Detail /

T
i

N
b o pare Detall
and Master
High (D > M) Low (D < M)
‘L Zqual (D=M) i
Vit Adjor i
Master Master from Detail
Detoil

T - i

Foedls

Fig. 6-16. Program switch

(Fig. 6-16]J¢] ZA5Hg

= ¢ s} (data set)o] A greta 714 kAL
Account number, Employee numbers} 7-& Common identifying field?] €A o]tk
3+ s}elo] Master fileo]x, & s}l Master filed] 24 % & Vel = oF g
o] F4 & Master file(data set)S A &3¢ o) 4] 7/Hx18 Awizt de]

o] =}9-& Part number,

X
=3
lt
pu —{a
2
i

g A 2 o] Aol ol s} 58] Master recorde]] o-&@ Aolvh

1
2. Master record® 3F 9357t ¢ivh
3. Masters] 23}5]4 %% FsF 42 Aelrh ojedd AL vt MEg A

7e] ek
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g gkl A F A9 shdd (data set) S 2] she AL W aslel. =, whek & A}
Seml A T 2o Ee AT Master vecorde] W) W@ ok T As\Th v
o, A7 MY F sk L& Mas ter recorde] AL m, 3% 5} (data set) A
=& Master record g% @2 ¢1718 Abdok Dok A2, wok Master
record7b FAE G§F glo] AW o] dlmest WF go] A=, o
Mastert= 918 Eo] 714 =}, Master record?] ¢1719} 27]% 39 2} wA
2 o 7hA] AL

(Fig. 6-16]¢] 45X 3¢ Master records} ¢]3 A AL BAFh &9
2] WHolE Mastere} 1% ¢l Aolel] ArglHcel. Zele] AztEl W, skl

<

AFE g3 SANEE S HAs14, o 29A% Add, 97 S99

¢l

el
=
T

24

2 Masterdl] vldle] wlmslcl, mlek Zrowl, Master: = BlEla Filal e 5t
g3 Alek. mkek o] 17} Mastero]] wl5}e] A 457 oo (master= storage W]
ol 9= AlmPE o ZA Solokut eh. A 2HH Master: Fol] g5 w],
2812 7F AAA &lEh MRS Masters Foll Storage el 91 e =, 24
AL A7) vl dFE g8 AA giel b4, AL Ay vz H9He A

2opAl "k 241508 olAo] el wulel ARA "k e 2x:w A v

— L LH
227t AZE del e F27 0]%4 X% Operation part® 71232 9t}
Address parti= #a % % ¢] (compare instruction)®] Locationo]t}. £2]3]2
Operation parti= No operation® 2 W&l o] 7-%o] 7lAle WHo]B T4 35

obel o] Wyl & Agalel. o FE 9ol
6.9 Address Modification

B Hol¢] Address position& 94 wlo]el 2 HFHrl Welo] WX cdale]
# F3E 4 dor, 2 ux 5
22 Wl A &4 4 Yok 4
L z2a%9 JH9 ¥ A
st $leked AAR 4 ek g AY HHely =x 5

v}
T £2E#HA WellA #3elr] 43 Locationd] WA & AE + 952 520}
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2. zeade] o3 A=t Ao sl B2 o HlolE, d4are] Azt
o] 7}A] 2] Error condition, End-of-file?] 7F=] Ho] o8] 73 Aoz
S+ gl A0 aEA FFHT 5 ek
& E%, Tablezte Hui e 7
E EA4H4 Value(E#F Wg Blo] &8 vHF
}_

number?] Value(Fo]zl line& sFgF ¢1® ¢ Aokl AdlE FAS=d H549)

o Ylaled FHHk

# o] ] Address portion® Registerel] 4l
1.

235 A2y} mE Terminal line

6.10 Indexing

e ATl glelA WHee] Address portiond T Mk o2l A H4dd &
A ¢] Countere]l TS o] gt watr 4% ¢ QAo W] & 44 &
gtk o] Counterl 53] olgjgl Ao g we 239§ #e] Index register
gl 29y 4 glon, ml o]A-L Index wordz} -2k o] & b nlg
AAH Locationd <% ¢tk #AFelE @sM¢ Index registert} =& Index word
2 2]l wo Storage locationg 7} < 9Jv}. Index registers} Index worde Z
& 7 %8s &g)at). 2% u, Index wordslh BB vl S whEA =aodld] AHZ
T 9od, A o= 319] Aol we EAE AT

Indexing B8] & 7}A AFe]: Instruction operand®] H-H o 84 TAshed &

el

A%} Registerr} Word7} 34 9 5} Expanded instruction format$- A-8-3tch

50/1¢] ¢ko] Location 1001e]4 10507}%] ~E# = ¢] Ascending word positiond]]
975k o] oFS H A 269 W&o olgelm A s Bzl Indexinge|v} Address
modification ¢lo]%, ADD 1001, ADD 1002, ADD 1003 53} o] 14 F7HAA
7 el A 1E 509 0]y w8l WH-& ukEdske o] Fasteh

Indexing- & A2 wl, w4l H3olr 5002t k& 712l Index registerel] 2|3
e A2 M_ ADD 105124 26AA ok WA 4% 10512 dol §1x
ul, AFEE Azl MA4 106150 i 1001872 A4kdek w4l H¥o)
e 594 o, Index registerd] W8 A4 18 zZHAdle] VuA® 498 HAF
oh e A gHe] v AE S ) vhA 2L Index registers] W2 FHA
ke, AAe WAl 1051—49 = 10027F v} wker, § == Loop7t

B A HEHE FHE A5, A Weeld 44 WA AR A A

m
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Aviel 14 F718vt(index registers} 14 zh&ste A0 2A4). Index registerz} 0

ol S 5072 <o) 25 TAAAA SR Loops T, AFALE AFHL
AL B e AHEshe 50719 AL Sl akyrh

[Fig. 6-17]& Index loop?] Flow diagramo]th. & ¥ o] Index register 4
ol 50718 b& T gel 10519XE A WA B 94 Felad WA
Index register 4] Zgslo] ¢ ok o8] +g= = 234 7 Operand®] 2

TLEA o] wkA] A

AFle A% ek kel Registere] W]-go] 0mel & ), ol

54 ®#e]lE Branch on indexo]w o] A& Index register®] &
Al

71 #15ke] Branchdlv}l. ukef, Index register®] o] 03} 2g o), =z o] A

e B E AST Indexing Folt F¥A 949 =2adYs =E e

A o Al # FhoH, 2% £THE 9949 48 24 F30k

= O

——

Set Index
Register
to 50

ADD 1051
(Modified
by IR 4)

Subtract 1 0
..h.’l.m_o__(from R 4and
Wx? fgr”
TN

Centinue
Processing

Fig 6-17. Index loop

6.11 Indirect Address

g9 AelA Eod RE Wl MAE JPdoz LR, & o=
<+ A& vlolel¢] Locationo] 1} 2E )= el gl t}2 meelg

AsH, A AR ABEAY 8d AlelY FuE 9%k

WAE 44 A d e AAE ¢ vk oldT AL BA vE WA

Locationg =)

]

N
st

7+
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Storage locationd x| A& 4 glvh 59 WA= e 2 djolel 9] Location,
1A A=A, BE A JeE A JED}-

Indirect addressing® %] 44 g3l olF £xs gl o E5H,
2o gleid . =ragle] APHL Y FE I e kTR Fe

Wy o]l A AskE Ao LasA @ Aok Indirect Addressinge] §irid
47 w7 (modification instruction)e] 2 084 & Holrh

=¥zl ulsk Hes7) 5 F6] ~EZA Locationd] FAHLE HAE 27
£9l¢ w, = Location® 31} WAE 74 F A ek 2 dA ] Values =
oA AL ez, 28 B3 AxE vV T4 ak7] $13ke] =
A 2 BHelEe] 7‘]7‘4‘6*— sate AR AAw FAE Aol BaskAl ot
(Fig. 6-18). =294 &8l velvhe o] 3k e ¢ Indirect address:t
sate] A MAZ A AT 5 gk (Fig 6-18)014 A2 gdoz 44
2 o w3 o] (SEL 4069)% Location 4069 = 4l¢l] Core location 2009 W45 7
Aa oA 2 Aelwh

5
e ro

b

Main Routine

== nan
Branch
Routine
] T Subroutine
SEL ] 4069 o
N
b ¥

Fig. 6-18. Indirect Addrses
6.12 Linking

2= S AR Branch(transfer)ol] vﬂz‘i i =9]3l¢l o), ¥HF Indirect
golo] Wske] &SRRk H2Y AFel gdelA & WHAE 2

addressing®] #
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zzawe] ARFLEe] ¥k F Store, Unload, Reload 814 ¢, ©}& House

keeping jobgr <) 3h -"rzi:w‘ SERH AR g L AT HE0 L &

UES 517] 98t AnBLee Link'As 7= 2% 7153lv. Linking procedure
oAl Indirect addressmg% Aggo R, Zrawu: EBuxdon O uBo
W € 7 ek Link ¥ole vhgo] ARl Ar2owle] Sojor = Al 2k
FREE ABReE ] AR wygole] oA aFet: Apaare] = Eole LIkl E=
AASEE & Fych = olg g Zt74¢]  Subroutined Data set(3]l s}
bookcase 2.4 )ol] g5l vlam ~E 3 # 9]  Libraryel]l gl Books} mhei A
(Fig. 6-19)2.2 A sokal e} ol w5l Linking 3h§& A3 o 2389

A sHE Tkl 29E Procedurel ole ol A A A5k o)

B el s Peje] mmA sk IBM 1050 907 el el Q¥ s, w3 A%
HE 94 e 47 deidety 494 S39cta AgeA. 94 29 se
=S A7 e U AnE WAL dusAud 2 52t Standard BCD

formate 2 Disk file Wef] A4 cts 714 342k HW A2 7F Disk filez3e] wjv]o]
A wl Algkebe} o] Wl AR & okzk BLE 1050 BCD code formato.m mlelx o] o}

"k ghel
PROGRAM B PROGRAR D
Link to A
Programs
g\\ on Disk Storage
,‘ P = LA
PROGRAM E
Linkto A \\\D&: %oy :
NREE
e s
PROGRAM C N / \ L
L
s <
v
Link to A Link to A

Fig. 6-19. Modular programs with linking



B (D 47
I zeaW FAE
INSTRUCTION NUMBER
1000 Link to : ¥ 2= 2%-5] message 1-& ¢lole}.
1001 Link to: 1050 W& 9w,
1002 Link to : =wkeF glonl line 1235 9¥¢ A e sheh
1003 Link to : line 2 9]¢ 10500 w}A1#] 18 4z}
1004 Link to: mkeF glom line 302 Xe] ¢8 & ¥ sleh
1005 Link to : g2z 238 wWAA 2% ¢golzh
1006 Link to : 1050 #1¢ F-$-El.
1007 Link to : ukek 9l ow, line 4248 ¢85 gl steh
1008 Link to: line 2 $1¢] 10514 =] A= & 4=},

o] st ASe] =aado] 1050 W F$Ele] dAsE AdAlE Z2adHEst
Return address24] 1002945 YA =& AZE 7} AR08 FA =k T
5 Return addresst 1007¢] v}, Step 1002¢] 9leiA], ZEa#l-2 o3t Are] &
¥ 2 E35l7] 98k F¢Ele] A=k o] A& . Subroutines] v}E Subroutine
2 YA HE AL =gkl ukeR, Line 1ezdel do] qom, & ofd
IndicatorQ] H2e Axzd, 2 =278.8 Indirect address(= 228 ] 71 =}A 5k
=zad@elv FAed o8 mE AE)E Aty $8 Branch gl mkef,
Line 14] g1 = o] ¢lt}w Subroutine 91 upxl ek el 100802 HEo /e AL

=} A 5= Indirect addresE 7}A o & Zlo]ch
olelgr Fule Zraw$ AFErbAsH aket o5l e a4 E od
Felo] & FFol A4 WA HeYE ALY 4+ Jd=E FA, = Error
conditiono] 7= wl7lx] A wls] =2a#e] svtel AV, =E 1/0 Zele] A=
= Bl $H =23 XE e 3} Internal interrupt systeme]w], o]7

2 4 glu]d 2 RE] Teleprocessing mterrupt%} 7Vs8HAl gkt
el Aner ek =z oy InterruptE A4S ZE2odl
Linking?] A& zt& #-& Subroutineo @ TAH ook &4+, =keF Afe #A7b
‘Linked to’ subroutines] Return addressZ AF41A171#7 & Wl o2 =2ad2
Indirect addreés-‘l} Tablet Aok g} AL (Fig 6-19)28e A & 5 gk
A e 9 AAg we} rhazke] o] §k Linkingd z}——— AFH o o]Foid
olt}, == wE Subroutined AAste] ok lel, AFE A AFLR 2 EE

ek
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4 9% = 2 Subroutined E|iA| v
Interrupt® 7k4 A4 7179 Ak A7 4EE 249 e 2L AP
d 4= AFE 7159 éiﬂ'i'ﬂ AT = gle
Locationd]] ¢l WAl =544 o

71A AA A v a] 01]4}6}21 * ]3;1;1 u}% Hele] LinkEe =28 =bdAd]

X

6.13 Chaining

Chaining & ®4) IBM A Feidl el 8 AAx AAsd 254 9& s o
X8k}, System/3603 22 W8 A FFele] 9lel4] Chaining$ ‘Command chaining
—q

T
E+ ‘Data chaining’ ¢ 24] =¥ =i Data address®| Program-linkingg I/04

oAl Al & =gl Linking® Program subroutine®] o4 Return address® A 7]7]
A AxdL 54ekglel abwl, Chaining® CPUY #-¥3t Fydow 3
&9 A9 A% “Subroutine”g 13 =Ry JAYst vz o]AL A
99 3geed Adel AYSE 4EY 24% BAL A Aol AddnA o
Eorhg AEY AAE et 2EE d5E AFE AW W ARE
A "ok b0 AHe vhE 4EE 248 AFsA 2 FUld A Y

t}& Location® 2 wo]e]E A ubAl el

Chaining®] t}& 7§42 Communication Ao 3 &) Swds] A #AFe W
ol 91tk 1714 Chaining& 2710] 7b5g ol Fellwlx] &4 &g Blocke] =}
A= 5 A FAR A Wl AR A ARG A4 A 24 Blocké] Address®E:  A-5A]
22 Y AFE2A, 4 Linet2Re Eo& doleE o] + Jd& F719
o o] FolwlA AFALR AA=HE Ad 93 AFHoz Blocks
doleh &¥ AR glelA Chaining® 287 olF A5l A

1-/0N

4]

s}

]

Q

m
l}v——:m.,__.,

upl el A8 Rl A ZAe] Alz2$ Block(32

1) o
2] Chaining& 7 Line$ $]8F A A9l Storage

£ ¥Eh o i
spaced] b L S| F 9ol TR W2E ol FRos, Toe 29 9L
4 gl dlEsdol= gujeleh. o]el@ ARl Chaininge $A WEEA

9] ool A A™ gl Data buffering®] 453 Flo] =}



