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Guest Lecture conducted for BcA lll'd semester students

"Loaders & Linkers (System Software),'

A Guest Lecture on "Loaders & L.inkers'' ltas been arranged to sccorrd y'eal of BCA students
on 20'h September-19. A Resource person Prof-. R. D. .loshi. (Assistant Prof'essor) has
contributed their knowledge through this Lecture.

Prof. R. D. Joshi has given idea about

{" As the pl'ogl"ani that has to hc cxecuteci ctin'cntlr n}List lcsieic irr thu'nr;rin n}t'r}lor',r,trl-tlrt:
comllLltLrr. It is tlic responslirilitv ol'thc lo:le-Bele il prr.)gr"i,in in iln ()pL"rutipg s\stupl. trl loaci
the execUtable illei'moclule of'a trtr"out"zlll. {eneralcci br lhu lirrl,er. 1s tirc r11i1 rlenrorv 1s1
execution. It allocatcs tlic llrciltor,\/ sl-lr.tcc 1o thc c\ccr.rtirir]c nrorllie irr ll'1]i1 p)cilti)t,\.

l'here are three kinds of loading ai)proaches"
I. Absolute loading
2. Reloc.atatrle ltlaclins



D.vnarnic run-tirne loacl in g

1) Absoiu€e Eoading: This itp;.rroach loacis tlie t'recLriablc {ile o1' zt progranl into
a saqne m'laine mernoE-\ Bocation cach iinrc. llrri ii ir;is St)n'tri rlisaril,iultages lla saqne m'laine mernoE-\ Bocation cach iinrc. llrri ii ir;is St)n'trj rlisaril,irmtages 'L

pfogramlrer lrust L"rc a\\'iuc o1'tltc itssiLlrtntdnl .silirtcg\ irlr" loiitlil:* lhr:
maitt motnof\,'. Itt cltse. thc pr'ograftr is ttr lru nrotiifjctl irrvolvirrg st

artcl deletion in tlic l)r'ogranl, thcu irll thc adcir"css*s trl'' thc l)i'ogfa
alterecJ.

Ftelocatablc foacfing: ln ihis appri-retch. t]r,-. cilllrpri!cr ol asscnr
produce actu:lI rnain n'!emor]' aclctR^ess. lt proiluccs tlic rclatir,,c atld
Dl"namic Ftun*Timae ioading: {rr this ilppr(''rich- thc zrbst;lute atl'.lrr)
prograln is seneralecl r,vhelt an instrr"iction ttt'iln cxccritalrlc rtreriluic is iiclualll'
executed. It is r;ei'!' 1'lexiblc: thc loaciabir^ rirociirlcr'c;tcci.rlat;lc nroclulc ciir) bs
loaclcci ittto anv negiom of mrairu Emeln$l"t'. 'l'hc cxecuting preqrarn ciin be
interru;rted in betr.r,een iuici crui bc s;\\appc{l oLrt to the tlisli arrd hack to rnaiu
111€i11t)rt tliis time at a dif i''erent rlain lTtr.fi1or1,' itclcJress.

Delinition of Linken"
The Assembler generzites tlie ob.jcct code of a sririfce pf()grirur anci hauds it ilver to tlic
linker. The iinker takes this ohjeci cocie ancl gcncr;rtcs the execrstahie cor!e lcr thc-

program. anctr hand it or,*;"tcl thc Li-laclcr.
'l'he high-level language, prograrns hav'c somc hiaiEt-ial [ibraries lrncl header files. '['he

source progreinl lna-v cotttaitt sonle librar'1 llrrctiurrs ri,hosc tle{lnil,ion is stor"ed in the
btrilt-in libraries. The linker lirrks tliesc tinictior.l to tlrr'lrrrilt-irr lii-.r'lrrics. !n clrsc lhe brrilt-
in libraries arc not f-ouncl it irrtbrrtts to tlre cornt;iicr'^ arrd rlt* ccrrrpilcr llrcn scnerat*s rtrrc

erfor.
To execute an object program, w€ needs

o Relocation, which modifies the object program so that it can be loaded at an address
different from the location originally specified
Linking, which combines two or more separate ob.fect programs and supplies the
information needed to allow'ref'erences between thenr.
Loading and Allocation, which allocates n-renrory location and brings the obfect
program into memory fbr execution.

Tvpe of loaders
l. assemble -and -go loader
2. absolute loader (bootstrap loader)
3. relocating loader (relatil'e loader) relocating loader (relative loader)
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1. Assemble-and go [.,,oader
o Characteristic
o the object code is stored in mernory after asselrbly the object code

memory after assembly
o sinsle JUMP instruction

Advantage:
simple, developing environnrent

Disadvantage
whenever the assernbly program is to be executed.
programs have to be coded in the sante larrguage

Program l,ogic

stored in

o
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C) has to be assembled asain ))



Design of an Absolute Loader

Advantage - Sin-rple and efflcient
Disadvantage -. the need fbr programrrer to specify the actual address difficult
use subroutine libraries
Program Logic

Simple Bootstrap f,oader
Bootstrap Loader

o When a computer is first tuned on or restarted a specialWhen a computer is first tuned

on or restarted, a special type of absolute loader, called bootstrap loader is executed

o This bootstrap loads the first program to be run by the computer -- usually an operating

system

o Example (SlC bootstrap loader)

> The bootstrap itself begins at address 0

> lt loads the OS starting address 0x80

> No header record or control information the object code is consecutive bytes of

memory

o SIC Bootstrap Loader Logic

3. Relocating Loaders

o Two methods for specifying relocation

> modification record

o For complex machines

o Also called RLD specification Also called RLD specification

rr relocation bit - each instruction is associated with one relocation bit - these relocation

bits in a Text record is gathered into bit masks.
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