Datum, čas
Data jsou reprezentována třídou Date (interně uloženy jako počet dnů od 1970-01-01)
(zjistíme funkcí unclass())
Časy jsou buď POSIXct nebo POSIClt (interně uloženy jako počet sekund od 1970-01-01)
POSIXct je jen pouhý integer – užitečné pro ukládání časů např. v data.frame
POSIXlt je list, obsahuje řadu dalších info (den v týdnu, den v roce, měsíc, den v měsíci...)

Data
d1 <- date()     # "Fri Jan 30 18:09:57 2015", character
d2 <- Sys.Date() #  "2015-01-30", class: Date
format(d2, "%a %b %d") # převod Date -> character "pá 1 30"
%d den (0-31), %a zkratka dne v týdnu (pá), %A den v týdnu (pátek), %m měsíc (00-12),
%b zkratka měsíce (česky 1, anglicky Jan), %B měsíc (leden), %y 2ciferně rok (15),
%Y celý rok (2015)                Sys.getlocale("LC_TIME") zjištění aktuálního locale
Sys.setlocale("LC_TIME", "Czech") nastavení českého locale (defaultně)
Sys.setlocale("LC_TIME", "English") nastavení anglického locale
x <- c("1jan1960", "2jan1960", "31mar1960", "30jul1960")
z <- as.Date(x, "%d%b%Y") # převod character -> Date
                       # angl. locale "1960-01-01" "1960-01-02" "1960-03-31" "1960-07-30",
                       # v českém by byl výsledek NA NA NA NA
z[1] - z[2] # Time difference of -1 days
as.numeric(z[1] - z[2]) # -1
Převod na Julian
weekdays(d2)  # "Friday"   den v týdnu
months(d2)    # "January"  měsíc v roce
quarters(d2)  # "Q1"       kvartál v roce
julian(d2)    # [1] 16465    attr(,"origin") [1] "1970-01-01"

Časy
tc <- Sys.time()     # POSIXct: "2015-01-30 18:55:37 CET", class: "POSIXct" "POSIXt"
unclass(tc)  # 1422640538

tl <- as.POSIXlt(tc) #převod -> POSIXlt: "2015-01-30 18:55:37 CET", class: "POSIXlt" "POSIXt"
names(unclass(tl)) # "sec" "min" "hour" "mday" "mon" "year" "wday" "yday" "isdst" "zone" "gmtoff"
tl$sec  # 37.73086

tc2 <- as.POSIXct(tl)  # POSIXlt -> POSIXct

x <- c("January 10, 2012 10:40:02", "December 9, 2011 9:10:58")
Z <- strptime(x, "%B %d, %Y %H:%M:%S")  # character -> POSIXlt, přehled parametrů: ?strptime
class(z)  # "POSIXlt" "POSIXt"

Matematické operace s časy a daty: +, -, ==, <=, >=, !=
x <- as.Date("2012-01-01")
y <- strptime("9 Jan 2011 11:34:21", "%d %b %Y %H:%M:%S")
x – y  # nejde
x <- as.POSIXlt(x)
x-y     # Time difference of 356.5595 days, class: difftime
2*(x-y) # Time difference of 713.119 days

library(lubridate)   # nová knihovna pro přehlednější práci s daty a časy
ymd("20140108")    # poradí si s různými formáty "2014-01-08 UTC", class: "POSIXct" "POSIXt"
mdy("08/04/2013")  # "2013-08-04 UTC"
dmy("03-04-2013")  # "2013-04-03 UTC"
hms("15:20:30")   # "15H 20M 30S", class: "lubridate"
dateTime <- dmy("03-04-2013") + hms("15:20:30")  # "2013-04-03 15:20:30 UTC", class: POSIXct
# bez lubridate: strptime(paste("03-04-2013", "15:20:30"), format = "%d-%m-%Y %H:%M:%S")
# class: POSIXlt

ymd_hms("2011-08-03 10:15:03")   # "2011-08-03 10:15:03 UTC"
ymd_hms("2011-08-03 10:15:03", tz="Pacific/Auckland")  # "2011-08-03 10:15:03 NZST"
Sys.timezone()  # "Europe/Prague"
ymd_hms("2011-08-03 10:15:03", tz="Europe/Prague")  # "2011-08-03 10:15:03 CEST"

wday(wday(z))  # 6 7 5 7
wday(z, label = TRUE)  # [1] Fri Sat Thurs Sat, Levels: Sun< Mon < Tues < Wed < Thurs < Fri <
                                # Sat           # Anglicky i s českým locale
lubridate – příklady ze Swirl
Sys.setlocale("LC_TIME", "English")
help(package = lubridate)
this_day <- today() # "2015-01-31", class: Date
year(this_day)   # 2015    year(), month(), day()
wday(this_day)   # 7 (pozor! sobota)
wday(this_day, label = TRUE)  # Sat, Levels: Sun < Mon < Tues < Wed < Thurs < Fri < Sat
this_moment <- now() # "2015-01-31 16:25:59 CET", class: "POSIXct" "POSIXt"
hour(this_moment) # 16     year(), month(), day(), hour(), minute(), second()
my_date <- ymd("1989-05-17") # "1989-05-17 UTC", POSIXct ymd(), dmy(), hms(), ymd_hms() atd.
ymd("1989 May 17")    # "1989-05-17 UTC"
mdy("March 12, 1975") # "1975-03-12 UTC"
dmy(25081985)    # jde i bez uvozovek :-) "1985-08-25 UTC"
ymd("192012")   # NA Warning message: All formats failed to parse. No formats found.
ymd("1920-1-2") # "1920-01-02 UTC"
ymd_hms("2014-08-23 17:23:02")  # "2014-08-23 17:23:02 UTC"
hms("03:22:14") # "3H 22M 14S", class: Period
ymd(c("2014-05-14" "2014-09-22" "2014-07-11")) # "2014-05-14 UTC" "2014-09-22 UTC" atd.
update(this_moment, hours = 8, minutes = 34, seconds = 55) # "2015-01-31 08:34:55 CET"
                                                           # úprava vybraných hodnot
this_moment  # "2015-01-31 16:26:18 CET" (předtím se jen vypočetlo, ale nepřepsalo se to tím)
this_moment <- update(this_moment, hours = 16, minutes = 39, seconds = 0)
                                                                # "2015-01-31 16:39:00 CET"
Výpočty s časy a daty
Now, pretend you are in New York City and you are planning to visit a friend in Hong Kong. You seem to have misplaced your itinerary, but you know that your flight departs New York at 17:34 (5:34pm) the day after tomorrow. You also know that your flight is scheduled to arrive in Hong Kong exactly 15 hours and 50 minutes after departure.
nyc <- now(tzone = "America/New_York")  # "2015-01-31 10:41:56 EST"
   # For a complete list of valid time zones for use with lubridate, check out the following
   # Wikipedia page: http://en.wikipedia.org/wiki/List_of_tz_database_time_zones
depart <- nyc + days(2)   # "2015-02-02 10:41:56 EST"
depart <- update(depart, hours = 17, minutes = 34)  # "2015-02-02 17:34:56 EST"

Your friend wants to know what time she should pick you up from the airport in Hong Kong. Now that we have the exact date and time of your departure from New York, we can figure out the exact time of your arrival in Hong Kong.
arrive <- depart + hours(15) + minutes(50)
arrive <- with_tz(arrive, tzone = "Asia/Hong_Kong")  # "2015-02-03 22:24:56 HKT"

You and your friend have just met at the airport and you realize that the last time you were together was in Singapore on June 17, 2008. You'd like to know exactly how long it has been.
Sys.setlocale("LC_TIME", "English")
last_time <- mdy("June 17, 2008", tz = "Singapore")  # "2008-06-17 SGT"
how_long <- interval(last_time, arrive)  # 2008-06-17 SGT--2015-02-03 22:24:56 SGT
as.period(how_long)  # "6y 7m 17d 22H 24M 56.0596001148224S"

This is where things get a little tricky. Because of things like leap years, leap seconds, and daylight savings time, the length of any given minute, day, month, week, or year is relative to when it occurs. In contrast, the length of a second is always the same, regardless of when it occurs.
To address these complexities, the authors of lubridate introduce four classes of time related objects: instants, intervals, durations, and periods. These topics are beyond the scope of this lesson, but you can find a complete discussion in the 2011 Journal of Statistical Software paper titled 'Dates and Times Made Easy with lubridate'.
viz: Dates and Times Made Easy with lubridate.pdf

Měření času
start_time <- now()
stop_time <- now()
print(as.period(interval(start_time, stop_time)))  # "27M 51.4437129497528S"

Nebo jinak
tic <- proc.time()[3]  # začátek měření
toc <- proc.time()[3] – tic; print(toc) #konec, ukáže čas v sekundách: elapsed 8.17 (numeric)

Trvání jednoho bloku příkazů
[bookmark: _GoBack]system.time(příkaz)   # user – system – elapsed (dle počtu jáder CPU)
